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APPLICATION FOR OSHPD PREAPPROVAL S
OF MANUFACTURER’S CERTIFICATION (OPM) | APPLICATION #:  OPM-0052-13

OSHPD Preapproval of Manufacturer’s Certification (OPM)
Type: [] New [X Renewal [] Update to Pre-CBC 2013 OPA Number:

Manufacturer Information

Manufacturer:  Eaton’s B-Line Business

Manufacturer’s Technical Representative: _Alexander Schickling

Mailing Address: 509 W. Monroe St, Highland, IL 62249

Telephone: (951) 385-9491 Email: = AlexanderW Schickling@Eaton.com

Product Information

Product Name: TOLCO

Product Type:  Seismic bracing and hangers

Product Model Number: Various

General Description:  Seismic bracing for Mechanical, Electrical, Plumbing and Fire Protection systems, hangers

strut, cable, structural attachments and various non-structural supports

Applicant Information

Applicant Company Name:  Eaton’s B-Line Business

Contact Person: Amelia Grattan
Mailing Address: 509 W. Monroe St, Highland, IL 62249

Telephone: (858) 226-6201 Email: AmeliaGrattan@Eaton.com

| hereby agree to reimburse the Office of Statewide Health Planning and Development review fees in
accordance with the California Administrative Code, 2013.

Signature of Applicant:  Jooe Lo Grroddon Date: 05/23/2016

Title:  Product Line Manager - Seismic Company Name: Eaton’s B-Line Business
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Registered Design Professional Preparing Engineering Recommendations

Company Name: MRH Structural Engineers, Inc.

Name: Mohammad Hariri California License Number: S 3545

Mailing Address: 1411 N. Batavia Street, Suite 121, Orange, CA 92867

Telephone: (714) 633-6302 Email: MRH_SE@sbcglobal.net

OSHPD Special Seismic Certification Preapproval (OSP)

[l Special Seismic Certification is preapproved under OSP-
(Separate application for OSP is required)

[] Special Seismic Certification is not preapproved
Certification Method(s)

X Testing in accordance with: [ ] ICC-ESAC156 [X] FM 1950-10
[] Other*  (Please Specify):

*Use of criteria other than those adopted by the California Building Standards Code, 2013 (CBSC 2013) for component
supports and attachments are not permitted. For distribution system, interior partition wall, and suspended ceiling
seismic bracings, test criteria other than those adopted in the CBSC 2013 may be used when approved by OSHPD prior
to testing.

(] Analysis
[l Experience Data

X Combination of Testing, Analysis, and/or Experience Data  (Please Specify):

List of Attachments Supporting the Manufacturer’'s Certification

[l TestReport X Drawings X Calculations [ Manufacturer’s Catalog

XI Other(s) (Please Specify): updated comment response log (online)

OFFICE USE ONLY — OSHPD APPROVAL VALID FOR CBC 2013 ONLY

Signature: (Lol ) Date: 08-17-2017
Print Name: Jéffrey Kikumoto
Title: SSE

Condition of Approval (if applicable):
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SECTION 1

GENERAL NOTES
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0.0 PREFACE

THIS OSHPD PRE-APPROVAL OF MANUFACTURER'S CERTIFICATION (OPM) IS BASED ON THE CBC 2013. THE
DEMAND (DESIGN FORCES) FOR USE WITH THIS OPM SHALL BE BASED ON THE CBC 2013.

l. SCOPE AND LIMITATIONS:

This pre-approval is for the seismic bracing of interior mechanical, electrical, plumbing and fire protection systems. It
does not address other loads such as, but not limited to, those generated by, pressure, fluid dynamics, pipe rupture
or movements of equipment that braced components are attached to. It does not address components that cross
seismic separations of buildings or components attached to portions of the structure or equipment that will
experience relative seismic drifts other than pipe risers. The max S g utilized for this OPM is < 2.5.

Il.  The ranges of components sizes and material included in the pre-approval are as follows:
A. Pipes:
1. Steel; Sch. 40, 30, 20, 10 - Sizes 1"to 12"
2. Cast Iron Pipe - Sizes 1"to 12"
B. Ducts:
1. Galvanized Rectangular Duct; 18 - 24 gage - Sizes 12"x12" to 120"x60"
2. Galvanized Round Duct; 18 - 24 gage - Sizes 3" to 84"
C. Conduits:
1. Steel Conduit - Size 1/2" to 6"
2. EMT Conduit - Sizes 1" to 4"
D.  Fire Sprinklers Pipe:
1. Steel Pipe Sizes:
e Schedule (LW): 1", 1 1/4", 1 1/2", 2", 2 1/2", 3", 3 1/2", 4", 5", 6", 8"
e Schedule 10: 1", 1.1/4",11/2", 2", 2 1/2", 3", 3 1/2", 4", 5", 6", 8"
e 0.188(0.188" < Pipe Wall Thickness): 8"
e Schedule 40: 1",1 1/4",1 1/2", 2", 2 1/2", 3", 3 1/2", 4", 5", 6", 8", 10", 12"
E. Brace Members:
1. Steel (ASTM A53 Type E Grade B) Schedule 40: 1", 1 1/4", 1 1/2", 3", 3 1/2", 4" NPS.
2. Steel (ASTM A53 Type E Grade B) Schedule 10: 2", 2 1/2" 3", 3 1/2" and 4".
3. Strut Channel, B-Line B22.
4. Pre-Stretched galvanized, 7x19, aircraft cable, 1/8 ",3/16",1/4".
F. Calcium Silicate Shield
1. Pipe Size 1" - 4" B-Line B338 ASTM C533 1" Thickness
2. Pipe Size 5" : B-Line B338 ASTM C533 1-1/2" Thickness
3. Pipe Size 6" and larger : B-Line B338 ASTM C533 2" Thickness

lll.  The substrates included in this pre-approval are as follows:
A. Concrete
B. Metal Decking
C. Steel
D. Wood
VI. Construction Tolerances:
A. Construction Tolerances shall be as noted on the drawing details and appendices.
B. Construction Tolerance for angles of all braces shall be limited to £5°, out of plane as shown on page 12-20

E. The recommended brace angle is 45° for the diagonal brace, or 1 (vert.) to 1 (horiz.) brace ratio. However,
the brace can be installed between 30°-90° from vertical. See page 12-20.
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1.0 INTRODUCTION AND CONDITIONS FOR USE OF THIS MANUAL

VI.

VII.

VIII.

Seismic bracing design and layout drawings shall be prepared by a Registered Structural Engineer licensed in
California with experience in the design of seismic bracing for mechanical, electrical, plumbing and fire protection
systems. This Registered Design Professional (RDP) is responsible for:
A. Verifying that the nonstructural components or system is seismically qualified in accordance with CBC 2013.
B. Verifying that the B-Line TOLCO brace system selected meets the seismic requirements of this OPM.
C. Verifying that the structure to which the B-Line bracing system is anchored meets the requirements of the
appropriate anchor's approved ICC-ESR Report.
D. Verifying that anchor edge distance and spacing meets the requirements of the applicable ICC-ESR.
E. Verifying that the installation is in conformance with the CBC 2013 and with the details shown in this OPM.
Testing of post installed anchors shall also be performed in compliance with CBC 2013, Section 1913A.7.

For seismic bracing design per this manual, OSHPD to verify that the seismic force level used for bracing design
for the site specific project matches.

Maodifications and/or changes to the designs shown in this guideline shall be performed or reviewed by a qualified
Registered Structural Engineer and approved by the design engineer of record.

When more than one criteria is presented, the more stringent criteria shall be used. The data presented in this
manual is subject to change without notice. Refer to the appropriate codes and standards for additional
information and requirements.

The Structural Engineer of Record (SEOR) shall verify the adequacy of the supporting structure and its
components for the loads applied to the supporting structure and its components by the seismic bracing systems,
and compliance with the applicable codes and standards.

A copy of this manual and copies of all other details, layouts and calculations shall be at the jobsite and readily
available prior to installing the seismic bracing system.

It is the responsibility of the user of this manual to be familiar with all requirements for seismic bracing and shall
be proficient in determining and applying utility loads for their application.

The user of this manual shall determine the spacing and layout for the required bracing. The user shall determine
the maximum horizontal, vertical and axial force component of the earthquake demand loads. The user's
calculations must take into consideration the increases in loads caused by construction tolerances. Construction
tolerances for angles of all braces, in plane or out of plane, from horizontal shall be limited to +/- 5 degrees.

As with all pre-approved details, systems, etc., plans are still required showing how and where this pre-approved
anchorage and bracing system will be applied on a project specific basis. This process is needed to verify that
the appropriate detail has been selected and applied for each condition and for the actual substrate to which it
will be connected/attached to.

The SEOR must review and forward the anchorage and bracing plans for plan check with a notation indicating
that the plans have been reviewed and they have been found to be in general conformance with the design of the
project. A "shop drawing stamp" is usually acceptable for compliance with this requirement. The regional staff, on
a project specific basis, must review anchorage and bracing details and supporting calculations that are not part
of this pre-approval. Review of anchorage and bracing details of this nature does not constitute a pre-approval
that may be used on other projects without the benefit of plan review.
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1.0 INTRODUCTION AND CONDITIONS FOR USE OF THIS MANUAL (CONTINUED)
XI. Distribution system (HVAC ducts, pipes and electrical raceways) seismic supports and attachments OPMs:

A.  Layout drawings of the supports, attachments, and bracing systems in accordance with approval shall be submitted to
the Structural Engineer of Record/Registered Design Professional in responsible charge of the project for review to
verify that the details are in conformance with the code requirements. The layout drawings shall as a minimum satisfy
the requirements of ASCE 7 Section 13.6 as modified by the 2013 CBC Section 1616A.

a. The Structural Engineer of Record shall verify that the supporting structure is adequate for the forces imposed
on it by the supports, attachments, and braces installed in accordance with the pre-approval addition to all other
loads.

b. The Structural Engineer of Record shall forward the supports, attachments, and bracing drawings (including
construction documents for supplementary framing where required) to the Registered Design Professional in
responsible charge with a notation indicating that the drawings have been reviewed and are in general
conformance with the pre-approval and the design of the project.

c. A review stamp shall be permitted to be used, by the Structural Engineer of Record, to indicate compliance with
this requirement..

d. The Registered Design Professional other than Structural Engineer of Record, may provide the review stamp for
small projects at the discretion of the OSHPD.

B. The layout drawings, with the review stamp, shall be submitted to OSHPD, as part of original CDs or as Deferred
Submittal Items in accordance with 2013 CAC Section 7-126 and 2013 CBC Section 107.3.4.1 for verification that:

a. Structure supporting the distribution system has adequate capacity;
b. Seismic design forces (F) are in accordance with the CBC 2013;

c. Submittal is within the scope of the OPM:
¢ Size of distribution system components,
e Spacing of bracing and flexible joints, and
e Substrate for attachments

C. The layout drawings with the review stamp, shall be kept on the jobsite to be used for installation of the support and
bracing.
e The approved agency/inspector of record shall provide inspection in accordance with CBC Sections 1704 or
1704A/CAC Section 7-145.
e OSHPD field staff will review/inspect the installation in accordance with CAC Section 7-147.

D. The Structural Engineer of Record shall design any supplementary framing that is needed to resist the loads, maintain
stability and/or is required for installation of pre-approved system.
¢ The supplementary framing shall be submitted to OSHPD as part of original Construction Documents or as a
Deferred Submittal Items shall be listed on the cover page of the original Construction Documents.

E. A copy of the chosen bracing system(s) installation guide/OPM manual shall be on the jobsite prior to starting the
installation of hangers and/or braces.
e The approval agency/inspector shall maintain an approved copy of the OPM (obtained from OSHPD website)
in accordance with CAC Section 7-145 ltem # 4.
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1.0 INTRODUCTION AND CONDITIONS FOR USE OF THIS MANUAL (CONTINUED)

F. Components of two or more pre-appvoed bracing systems shall not be mixed.

approval and testing matching the OSHPD requirements.

applicable to Mechanical, Electrical, Plumbing, as well as, Fire Protection Systems.

* Only one pre-approved bracing system may be used for a run of pipe, duct or raceway.
¢ Any substitution of component of an OPM system shall require OSHPD review and approval.

XIl. Components of two or more pre-approved bracing systems shall not be mixed. Only this pre-approval may be used
for the design of seismic bracing. Any substitution of component of this pre-approval shall require OSHPD review,

Xlll. Section 10 of this manual has been pre-approved by OSHPD for fire protection systems. The rest of this manual is
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1.0 INTRODUCTION AND CONDITIONS FOR USE OF THIS MANUAL (CONTINUED)

XIV. This manual is prepared as a guideline for seismic bracing design for piping, ducts, conduits, cable trays and
other systems. Following is an outline of the manual:

Section 1 - General Information. Presents general notes and requirements for seismic bracing of
mechanical, electrical, fire protection and plumbing systems. It also includes a general step by step procedure
for seismic bracing design using this manual.

Section 2 - Single Hanger Rigid Brace Details . Includes seismic bracing details for individually hung
systems using rigid brace members.

Section 3 - Single Hanger Rigid Brace Spacing Charts . Presents seismic brace spacing charts for
individually hung systems using rigid brace members. It includes structural attachments to concrete slabs,
steel deck with sand lightweight concrete, steel beams, bar joists and wood beams.

Section 4 - Trapeze Rigid Brace Details . Includes seismic bracing details for trapeze assemblies for piping,
ducts, conduits, cable trays, bus ducts, equipment and others using rigid brace members.

Section 5 - Trapeze Rigid Brace Spacing Charts . Presents seismic brace spacing charts for trapeze
assemblies for piping, ducts, conduits, cable trays, bus ducts, equipment and others using rigid brace
members. Itincludes structural attachments to concrete slabs, steel deck with sand lightweight concrete, steel
beams, bar joists and wood beams.

Section 6 - Single Hanger Cable Brace Details . Includes seismic bracing details for individually hung
systems using cable braces.

Section 7 - Single Hanger Cable Brace Spacing Charts . Presents seismic brace spacing charts for
individually hung systems using cable braces. It includes structural attachments to concrete slabs, steel deck
with sand lightweight concrete, steel beams, bar joists'and wood beams.

Section 8 - Trapeze Cable Brace Details . Includes seismic bracing details for trapeze assemblies for piping,
ducts, conduits, cable trays, bus ducts, equipment and others using cable braces.

Section 9 - Trapeze Cable Brace Spacing Charts . Presents seismic brace spacing charts for trapeze
assemblies for piping, ducts, conduits, cable trays, bus ducts, equipment and others using cable braces. It
includes structural attachments to concrete slabs, steel deck with sand lightweight concrete, steel beams, bar
joists and wood beams.

Section 10 - OSHPD Approved Tolco Fire Protection OPM . Includes full copy of TOLCO OPM-0052-13,
approved by OSHPD on 5/06/2014, for reference and use for fire protection systems.

Section 11 - Structural Attachments. Shows structural attachment details and allowable loads for attaching
hanger rod and seismic bracing to supporting structure. It includes structural attachments to concrete slabs,
steel deck with sand lightweight concrete, attachments to steel beams and bar joists, attachments to wood
beams, and others.
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1.0 INTRODUCTION AND CONDITIONS FOR USE OF THIS MANUAL (CONTINUED)

Section 12 - Seismic Brace Components . Includes details and allowable loads for seismic bracing
components used in the seismic bracing design. Components include brace attachment fitting, rod stiffening

requirements, clevis bolt spacer details, and others.

Section 13 - Seismic Hanger Components . Includes details and allowable loads for seismic hanger
components for single hung and trapeze hung assemblies.

Section 14 - Seismic Bracing Maximum Spacing Tables.

various pipe and conduit types.

Includes maximum seismic bracing spacing for

Section 15 - Special Seismic Floor Support Details . Includes details and allowable loads for various

seismic floor support configurations.

Section 16 - Special Seismic Wall Support Details . Includes details and allowable loads for various seismic

wall support configurations.

Section 17 - Special Seismic Riser Support Details . Includes details and allowable loads for various

seismic riser support configurations.

Section 18 - Special Seismic Support Details . Includes details and allowable loads for various seismic

support configurations.
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2.0 BUILDING CODES, STANDARDS, & GUIDELINES

I. The Eaton B-LineTolco Seismic Restraint Guidelines are designed to meet or exceed the requirements of the

following:
e 2013 California Building Code (CBC2013)
e ANSI/AF & PANDS - 2012
e 2013 National Fire Protection Association Pamphlet 13 (NFPA-13-2013)
e American Concrete Institute (ACI 318-11)
e American Society of Civil Engineers (ASCE 7-10) including Supplement No. 1
e American Society of Mechanical Engineers (ASME B31E)
e American Institute of Steel Construction (ANSI/AISC 360-10)

These guidelines are intended to describe seismic restraints for the piping industry's most commonly used single
rod pipe hangers for up to 12-inch pipe and mechanical/plumbing/electrical trapeze supports up to 12 feet wide.
Spacing charts provided show pipe sizes and maximum loads based on the following:

e 1" through 4" sch. 40 steel, water filled w/ 1" insulation
e 5"through 12" sch. 40 steel, water filled w/ 1 1/2" insulation

For other piping, piping w/ additional weights such as flanges, and other mechanical/plumbing/electrical systems,
determine bracing design based on maximum weight per foot equivalent to the total weight including additional
weights.
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3.0 SEISMIC BRACING GENERAL REQUIREMENTS - MECHANICAL & PLUMBING PIPING

ap = 2.5; Rp = 3.0 (6.0 MAX); Sps = 2.5; Qy = 2.5, |, = 1.5; z7h = 1

The above parameters for this section are worst case and apply to mechanical/plumbing piping and tubing of low
(cast iron, glass, and non-ductile plastics), limited, or high deformability materials whether in accordance with ASME
B31 or not. Joints can be threaded, bonded, compression coupling, grooved coupling, welded or brazed, per
ASCE/SEI 7-10, Table 13.6-1. For additional factors for different systems see ASCE/SEI 7-10, Table 13.6-1.

l. Seismic restraints are required for the following piping installations:

A.  All piping 1 1/4" diameter and larger where Seismic Design Category is D thru F and Ip is equal to 1.5.

B. All piping and trapeze supported piping weighing more than 10 Ibs/ft with Ip of equal to 1.5 in Seismic

Design Category D thru F.
C.  Trapeze supported piping that would require seismic bracing if supported individually.

Exceptions:
Seismic restraints are not required where either condition i. or ii. below is met:

i. All piping suspended by individual hanger rods where hanger in piping run is 12 inches or less in
length from the top of pipe to the bottom of the support structure where hanger is connected. (See

Page 1-8a)

ii. Trapeze supported systems suspended 12 inches or less from the top of the trapeze to the bottom

of the support structure where trapeze is connected. (See Page 1-8a)

In both exceptions above, all of the hangers of a run must comply with the 12-inch rule or bracing is required.

The 12-inch rod rule exception has additional requirements:

a. Lateral motion of the piping will not cause impact with other systems (e.g. other pipe,

duct, or

electrical systems, equipment, structural members etc., or fragile appurtenances such as sprinkler

heads or lighting fixtures) or loss of system vertical support.

b. Piping must be made of ductile material with ductile connections (e.g. welded steel pipe, etc.)
C. Vertical rod hanger top connections to the building structure cannot develop moments. Moments

may be eliminated by using swivel attachments or by other means.

Il. Transverse bracing shall be provided at 40 ft. maximum spacing (unless reduced spacing is required per
Section 3,5,7,9, and 14) for welded steel pipe, or grooved piping with UL 213 listed connections. Rigid grooved
coupling listed for UL Standard 213 shall be permitted in horizontal run of pipe. Flexible grooved coupling listed
for UL Standard 213 shall be permitted in vertical risers (to accommodate drift) and other locations (e.g.

seismic separation, equipment nozzle, etc.) to accommodate small movement and/or rotation. Non-UL listed

grooved couplings shall not be used unless approved on project specific basis.
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3.0 SEISMIC BRACING GENERAL REQUIREMENTS - MECHANICAL & PLUMBING PIPING (CONTINUED)

lll.  Longitudinal bracing shall be provided at 80 ft. maximum spacing (unless reduced spacing is required per
Section 3,5,7,and 9) for welded steel pipe, or grooved piping with UL 213 listed connections. Rigid grooved
coupling listed for UL Standard 213 shall be permitted in horizontal run of pipe. Flexible grooved coupling listed
for UL Standard 213 shall be permitted in vertical risers (to accommodate drift) and other locations (e.g. seismic
separation, equipment nozzle, etc.) to accommodate small movement and/or rotation. Non-UL listed grooved
couplings shall not be used unless approved on project specific basis. Maximum longitudinal brace spacing
shall not exceed two times (2x) maximum transverse brace spacing.

IV. Castiron pipe (No-Hub pipe) brace spacings shall not exceed the spacings tabulated in Section 14. No-hub
couplings shall be manufactured in accordance with ASTM C1540, shall be certified in accordance with FM
1680 Class 1 and gravity hangers shall be spaced per the requirements of Table 313.1 of the 2013 California
Plumbing Code (CPC 2013) for no-hub cast iron pipe.

Exception: Cast iron (No-hub) pipe joined by couplings not satisfying ASTM C1540 or not certified in
accordance with FM 1680 Class 1 shall be designed on a project by project basis, and shall require project
specific OSHPD approval.

V. Brace No-Hub piping on each side of 90 degree horizontal change in direction, both in transverse and
longitudinal directions.

VI.  When determining horizontal load requirements, consider all pipes full of water unless calculated for other
substances.

VII. Seismic bracing shall not limit the expansion and contraction of the piping system. When thermal expansion or
contraction is involved, longitudinal bracing shall be designed at the anchor point of the piping system. The
longitudinal bracing and the connections must be capable of resisting the additional force induced by expansion
and contraction designed by a Registered Design Professional (RDP) on a project-specific basis, since it is
outside the scope of this OPM.

VIII. All braces shall be located at or within 6" of the vertical support. Provide rod stiffener for vertical support where
required by Pages 12-16 or 12-17.

IX.  When bracing trapeze supports, the bracing shall be attached directly to the trapeze with piping secured to the
trapeze with approved components. At transverse brace locations, a minimum of one transverse brace is
required per trapeze. At longitudinal brace locations, a minimum of two longitudinal braces are required per
trapeze, one at each vertical support or rod. At trapeze locations where both transverse and longitudinal
seismic bracing is required, both conditions apply.

X.  Stacked trapezes supported by the same rods shall be braced independently from one another. The rod
supports in each section may require stiffening (See page 4-21, 4-22, 4-23, 8-21, 8-22, 8-23, 12-16, 12-17).
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3.0 SEISMIC BRACING GENERAL REQUIREMENTS - MECHANICAL & PLUMBING PIPING (CONTINUED)
XIl.  Bracing installed on smaller piping shall not be used to brace larger piping.

XIl. A piping system shall not be braced to different parts of the building that may respond differently during seismic
activity.

XIll.  See page 12-20 for Maximum Brace Member Lengths.
XIV. The following Tolco products were engineered with torque indicators to ensure proper installation:

Fig. 909 No-Thread Swivel Sway Brace Attachments have a connecting bolt head that bottoms out.

Fig. 980 & Fig. 981 Universal Swivel Sway Brace Attachments have break-off bolt heads.

Fig. 985 & Fig. 986 Swivel Sway Brace Attachments have break-off bolt heads.

Fig. 990 & Fig. 991 Cable Sway Brace Attachments have break-off nuts.

Fig. 1000 Sway Brace Attachments have material that flattens out or comes together to ensure proper
engagement.

Fig. 1001 Sway Brace Attachment has bolt heads that bottom out.

Fig. 800, Fig. 825, & Fig. 828 Adjustable Sway Brace Attachment to Steel and Bar Joist have break-off bolt
heads.

H. Fig. 4L & Fig. 4LA Sway Brace Attachments have break-off bolt heads.

moow>»
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XV. Continue with "Seismic Bracing Layout - General Requirements" on pages 1-14 to 1-17.

XVI. Rigid grooved coupling listed for UL Standard 213 shall be permitted in horizontal run of pipe. Flexible grooved
coupling listed for UL standard 213 shall be permitted in vertical risers (to accommodate drift) and other locations
(e.g., seismic separation, equipment nozzle, etc.) to accommodate all movement and/or rotation. Non-UL listed
groove couplings shall not be used unless approved on project specific basis. See also Notes Il and Il on Pages
1-6 and 1-7.

XVII. Notes on Vertical Risers:

A.  Vertical piping systems supported at each floor shall be considered seismically braced if the penetration
through each floor is tightly packed with approved firestops, satisfying NFPA 13-13 Section 9.3.5.8.5 and
the floor to floor spacing does not exceed the maximum brace spacing tabulated in section 14. Top of
risers exceeding 3 feet shall be provided with a 4-way brace. Where the 4-way brace is attached to the
horizontal piping, it shall be installed within 2 feet of the centerline of the riser.

B.  Vertical pipe riser in an open shaft must be attached to steel supports with both steel supports and
connections sized to accept the combined gravity and seismic loads. Thermal loads shall be considered,
where applicable. Lateral seismic restraint spacing shall not exceed the spacings tabulated in Section 14.
Supports and connections must be engineered on a job by job basis subject to approval by the
enforcement agency. Seismic relative displacement between floors shall be considered in the design.
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3.0 SEISMIC BRACING GENERAL REQUIREMENTS - MECHANICAL & PLUMBING PIPING (CONTINUED)

C. Vertical pipe risers subject to thermal expansion or contraction may be engineered to allow pipe
movement and reduce load transfer between floors. Sliding guides and/or resilient anchors shall be
employed to allow or control thermal movement while designed to accept seismic loads at maximum
spacings tabulated in Section 14. Pipe penetrating cored holes at floor levels that are lightly packed may
be considered as pipe guides. Where insulated pipes penetrate cored holes used as guides. a hard
insulation insert that exceeds the floor depth at each end is required. Riser clamps or brackets shall be
designed to transfer resultant horizontal and vertical loads from the pipe to the supports. Supports and
connections must be engineered on a job by job basis subject to approval by the enforcement agency.
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12" RULE FOR SUSPENDED PIPING

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

N
SWIVEL CONNECTIONS*
FOR ROD SIZE > 3/8"
o
\"|
CLEVIS HUNG PIPE
SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE N
SWIVEL CONNECTIONS*
FOR ROD SIZE > 3/8"
&
X / vi
N
I\ Yl 7
PIPES ON TRAPEZE

*NOTE: CONNECTIONS COMPLYING INCLUDE SWIVEL JOINT, EYE BOLTS, ETC.
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4.0 SEISMIC BRACING GENERAL REQUIREMENTS - FIRE PROTECTION PIPING
ap =25 R, =4.5;S,5=25;0,=25;r=15;z/h=1

The above parameters for this section are worst case and apply to Fire Protection piping of limited, or high deformability
materials whether in accordance with ASME B31 or not. Joints can be threaded, bonded, compression coupling,
grooved coupling, welded or brazed, per ASCE/SEI 7-10, Table 13.6-1. See also Section 10. For additional factors for
different systems see ASCE/SEI 7-10, Table 13.6-1.

l. Lateral (transverse) Seismic Bracing is required for the following fire protection piping:

A. For Seismic Design Category C, D, E, or F, and Ip is equal to 1.5.
1. All mains.
2. All cross mains.
3. All branch lines 2 1/2" and larger
4. The last length of pipe at the end of a feed or cross main shall be provided with a lateral brace.

Il. Transverse bracing shall be provided at 40 ft. maximum spacing (unless reduced spacing is required per
Section 3,5,7,9, and 14) for welded steel pipe.

A. Lateral (transverse) seismic bracing is to protect piping against movement perpendicular to the run of pipe.

B. Lateral (transverse) seismic bracing shall be spaced at a maximum of 40' for piping (2 1/2" diameter and
larger) constructed of ductile materials (e.g. Steel); 30' maximum span (piping smaller than 2 1/2" diameter).

C. Alateral (transverse) seismic brace placed on the pipe run section at the opposite side of an elbow withiN
24" may act as a longitudinal brace. For an example, see Section 10, Page 1-9.

D. The minimum required bracing for runs longer than 5' is a transverse brace at each end, and a longitudinal
brace at one of those two positions. For an example, see Section 10, Page 1-9.

E. Rigid grooved couplings listed for UL Standard 213 shall be permitted in horizontal runs of pipe. Flexible
grooved couplings listed for UL Standard 213 shall'be permitted in vertical risers (to accommodate drift) and
at other locations (e.g. seismic separations, equipment nozzles, etc.) to accommodate small movement
and/or rotation. Non-UL listed grooved couplings shall not be used unless approved on a project specific
basis.

Exceptions:

All piping suspended by individual hanger rods 6 inches or less in length from the top of the pipe to the
bottom of the support structure where hanger is connected. All of the hangers of a run must comply with the 6
inch rule or bracing is required.

Il Longitudinal bracing shall be at 80 ft. maximum spacing (unless reduced spacing is required per Section
3,5,7,9) for welded steel pipe.

A. Longitudinal seismic bracing is to protect piping against movement parallel to the run of pipe.

B. Longitudinal seismic bracing shall be spaced a maximum of 80' for piping (2 1/2" diameter and larger)
constructed of ductile materials (e.g. Steel); 60' maximum span (piping smaller than 2 1/2" diameter) for an
example, see Section 10, Page 1-9.

C. Each pipe run shall have at least one longitudinal brace, additional longitudinal braces are required when
the maximum longitudinal spacing is exceeded. For an example, see Section 10, Page 1-9.
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4.0 SEISMIC BRACING GENERAL REQUIREMENTS - FIRE PROTECTION PIPING (CONTINUED)

IV.  When determining horizontal load requirements, follow NFPA 13 Zone of Influence requirements.

V. A piping system shall not be braced to different parts of the building that may respond differently during seismic

activity.

VI.  The following Tolco products were engineered with torque indicators to ensure proper installation:

A.  Fig. 980 Universal Swivel Sway Brace Attachments have a break-off bolt head.
B. Fig. 1000 Sway Brace Attachments have material that flattens out or comes together to ensure proper

engagement.
C. Fig. 1001 sway Brace Attachments have bolt heads that bottom out.
D. Fig. 800, Fig. 825 & Fig. 828 Adjustable Sway Brace Attachments to Steel and Joist have break-off bolt

heads.

E. Fig. 4L and 4LA Braced Pipe Attachments have break-off bolt heads.

VII. Refer to the appropriate codes and standards for additional information and requirements.

VIIl. See Section 10, Appendix A, Pages 5-7 thru 5-9 for lateral sway bracing tables.

IX.  Vertical Offsets / Risers:

A.  Tops of vertical offsets/risers exceeding 3' in length shall be provided with a four-way brace. Bracing shall be
located within 24" of the end of the vertical run. Refer to partial isometric on page 10-1-10.
B. Distance between four-way braces for risers shall not exceed 25'.

X.  Continue with "Seismic Bracing Layout - General Requirements” on pages 1-14 to 1-17.
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5.0 SEISMIC BRACING GENERAL REQUIREMENTS - DUCTS

ap =25 Rp=3.0; Sps=2.5;Q7=25;lb=15;zh=1

The above parameters for this section are worst case and apply to all ductwork of low (cast iron, glass, and
non-ductile plastics), limited, or high deformability materials. Joints can be welded or brazed, or other than welded or
brazed, per ASCE/SEI 7-10, Table 13.6-1. For additional factors for different systems see ASCE/SEI 7-10, Table
13.6-1.

l. Seismic restraints are required for the following duct installations:

A. All ducts having a cross-sectional area in excess of 6 sq. ft. or round ducts with diameter 33" or larger
where Seismic Design Category D thru F and Ip is equal to 1.5.

B. Equipment installed independently of the duct system or is within a run of duct weighing 75 Ibs or more
where Seismic Design Category D thru F and Ip is equal to or greater than 1.5.

C. Duct designed to carry toxic, highly toxic, or explosive gases, or used for smoke control shall be designed
and braced without exceptions.

Exceptions:
Seismic restraints are not required where either condition i. or ii. below are met:

i. All ducts suspended by hanger straps 12 inches or less in length from the duct support point to the bottom
of the support structure where the hanger is connected. The strap hangers must be attached within 2
inches of the top of the duct with. a minimum of two #10 sheet metal screws. (See Page 1-11a)

ii. Trapeze supported systems suspended 12 inches or less from the duct support point to the bottom of the
support structure where trapeze is connected. (See Page 1-11a)

In both exceptions above, all of the hangers in a run must comply with the 12-inch rule or bracing is required.
The 12-inch rule exception has the following additional requirements:

a. Lateral motion of duct will not cause impact with other systems (e.g. other duct, pipes or electrical systems,
equipment, structural members etc., or fragile appurtenances such as sprinkler heads or lighting fixtures) or
loss of system vertical support.

b. Duct must be made of ductile material with ductile connections.

c. Vertical rod hanger top connections to the building structure cannot develop moments. Moments may be
eliminated by using swivel attachments or other means.

Il. Transverse bracing shall be provided at 30 ft. maximum spacing (unless reduced spacing is required per
Section 2 thru 9).

Il. Longitudinal bracing shall be provided at 60 ft. maximum spacing (unless reduced spacing is required peR
Section 2 thru 9).
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5.0 SEISMIC BRACING GENERAL REQUIREMENTS - DUCTS (CONTINUED)

IV.  Duct bracing for square, rectangle or oval duct shall consist of a trapeze support with two support rods to carry
the gravity dead load. The trapeze must have a support member connected to the top of the duct and to the
bottom of duct. Both trapeze members shall be connected to the duct with #10 sheet metal screws spaced at
maximum 12" O.C. Support rods shall be stiffened where required by the following pages: 4-21, 4-22, 4-23,
8-21, 8-22, 8-23, 12-16, 12-17. Transverse and/or longitudinal bracing shall then be attached to the top of the
upper trapeze member.

V.  Wall penetrations may be considered transverse bracing where duct is tightly blocked unless smoke dampers
are installed in the wall, subject to approval by SEOR. Penetrations can be through full height partitions or
structural walls. Gap between duct and wall shall not exceed 1/8". Solid blocking shall be provided around
duct penetrations at all stud wall construction. Walls must be confirmed adequate by the SEOR on a project
specific basis.

VI. Ducts may be combined on a single support and braced based on their combined weight.

VII. Floor penetrations of vertical duct may be considered transverse and longitudinal brace locations where duct is
tightly blocked, no smoke dampers are installed, and change in direction does not exceed the maximum
allowable offset length (See Note 1V, on Page 1-14) as measured from the floor penetration to the inside of a 90
degree turn.

VIIl. See page 12-20 for Maximum Brace Member Lengths.
IX. The following Tolco products were engineered with torque indicators to ensure proper installation:

Fig. 909 No-Thread Swivel Sway Brace Attachments have a connecting bolt head that bottoms out.

Fig. 980 & Fig. 981 Universal Swivel Sway Brace Attachments have break-off bolt heads.

Fig. 985 & Fig. 986 Swivel Sway Brace Attachments have break-off bolt heads.

Fig. 990 & Fig. 991 Cable Sway Brace Attachments have break-off nuts.

Fig. 1000 Sway Brace Attachments have material that flattens out or comes together to ensure proper
engagement.

Fig. 1001 Sway Brace Attachment has bolt heads that bottom out.

Fig. 800, Fig. 825, Fig. 825A & Fig. 828 Adjustable Sway Brace Attachment to Steel and Bar Joist have

break-off bolt heads.

H. Fig. 4L & Fig. 4LA Sway Brace Attachments have break-off bolt heads.
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X.  For additional information and requirements refer to the appropriate codes and standards as listed on Page 1-5,
Part 2.0, Note I.

XI.  Continue with "Seismic Bracing Layout - General Requirements" on pages 1-14 to 1-17.
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12" RULE FOR SUSPENDED DUCTWORK

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRQCE

SWIVEL CONNECTIONS*
FOR ROD SIZE > 3/8"
&
Vi
ATR
N SUPPORT STRUCTURE SUPPORT STRUCTURE RN
N — A 4 N
_ SHEET METAL STRAPS ——— =
vi Vi
Sﬁ
TV ——(2) #10 SHEET
METAL SCREWS
[ ———— SHEETMETAL — "~
SCREWS AS
REQUIRED
*NOTE: CONNECTIONS COMPLYING INCLUDE SWIVEL JOINT, EYE BOLTS, ETC.
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6.0 SEISMIC BRACING GENERAL REQUIREMENTS - ELECTRICAL SYSTEMS

ap =25 Rp=6.0;Sps=2.5;Q,=25;p=15;z/h=1

The above parameters for this section are worst case and apply to Electrical Conduit and Cable Trays, per ASCE/SEI
7-10, Table 13.6-1. For additional factors for different systems see ASCE/SEI 7-10, Table 13.6-1.

I Seismic restraints are required for the following electrical installations:
A.  All conduits 3" diameter and larger where Seismic Design Category is D thru F and Ip is equal to 1.5.
B.  All conduits, cable trays and trapeze assemblies weighing 10 Ibs./ft. or more where Seismic Design
Category is D thru F and Ip is equal to 1.5.

C. Trapeze supported conduit that would require seismic bracing if supported individually.

Exceptions:
Seismic restraints are not required where either condition i. or ii. below are met:

i. All conduit or cable trays suspended by individual hanger rods 12 inches or less in length from the top of the
support point to the bottom of the support structure where hanger is connected. (See Page 1-13a).

ii. Trapeze supported systems suspended 12 inches or less from the top of the trapeze support point to the
bottom of the support structure where trapeze is connected. (See Page 1-13a).

In both exceptions above, all of the hangers of a run must comply with the 12-inch rule or bracing is required.

The 12-inch rod rule exception has the following additional requirements:

a. Lateral motion of the electrical system will not cause impact with other systems (e.g. other electrical systems,
piping, duct, equipment, structural members etc., or fragile appurtenances such as sprinkler heads or lighting
fixtures) or loss of system vertical support.

b. Electrical system must be made of ductile material with ductile connections.

c. Vertical rod hanger top connections to the building structure cannot develop moments. Moments may be
eliminated by using swivel attachments or by other means.

Il Transverse bracing shall be provided at 40 ft. maximum spacing (unless reduced spacing is required per Section
2thru 9, and 14).

Ill.  Longitudinal bracing shall be provided at 80 ft. maximum spacing (unless reduced spacing is required per
Section 2 thru 9). Maximum longitudinal brace spacing shall not exceed (x2) maximum transverse brace
spacing (S).

IV.  Conduits constructed of non-ductile materials such as EMT, shall have the maximum brace spacing reduced, if
necessary so as not to exceed spacings of either Notes Il and Il above, nor Section 14.

V.  All braces shall be located at or within 6" of a vertical support. Provide rod stiffener for vertical support where
required by Pages 12-16 or 12-17.
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6.0 SEISMIC BRACING GENERAL REQUIREMENTS - ELECTRICAL SYSTEMS (CONTINUED)

VI.

VII.

VIILI.

XI.

When bracing trapeze supports, the bracing shall be attached directly to the trapeze, with conduits or cable trays

secured to the trapeze with straps, conduit clamps, or cable tray clips bolted to B-Line strut, as detailed in this
OPM. At transverse brace locations, a minimum of one transverse brace is required per trapeze. At longitudinal
brace locations, a minimum of two longitudinal brace are required per trapeze, one at each vertical support, or
rod. At locations where both transverse and longitudinal seismic bracing is required, both conditions apply.

Stacked trapezes supported by the same rods shall be braced independently from one another. The rod
supports in each section may require stiffening. (See pages 4-21, 4-22, 4-23, 8-21, 8-22, 8-23, 12-16, 12-17)

See page 12-20 for Maximum Brace Member Lengths.
The following Tolco products were engineered with torque indicators to ensure proper installation:

Fig. 909 No-Thread Swivel Sway Brace Attachments have a connecting bolt head that bottoms out.
Fig. 980 & Fig. 981 Universal Swivel Sway Brace Attachments have break-off bolt heads.

Fig. 985 & Fig. 986 Swivel Sway Brace Attachments have break-off bolt heads.

Fig. 990 & Fig. 991 Cable Sway Brace Attachments have break-off nuts.

Fig. 1000 Sway Brace Attachments have material that flattens out or comes together to ensure proper
engagement.

Fig. 1001 Sway Brace Attachment has bolt heads that bottom out.

Fig. 800, Fig. 825, Fig. 825A & Fig. 828 Adjustable Sway Brace Attachment to Steel and Bar Joist have
break-off bolt heads.

H. Fig. 4L & Fig. 4LA Sway Brace Attachments have break-off bolt heads.

moom»

om

For additional information and requirements refer to the appropriate codes and standards as listed on Page 1-5,
Part 2.0, Note I.

Continue with "Seismic Bracing Layout - General Requirements" on pages 1-14 to 1-17.
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12" RULE FOR SUSPENDED RACEWAYS

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANG@R AND BRACE

N

SWIVEL CONNECTIONS*
FOR ROD SIZE > 3/8"

12"

CLEVIS HUNG CONDUIT

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRAQE

N

SWIVEL CONNECTIONS*
FOR ROD SIZE > 3/8"
&
'/
— N AN
_______ | VT el VT VTR TTY IO YT (T

CONDUIT OR CABLE TRAY ON TRAPEZE

*NOTE: CONNECTIONS COMPLYING INCLUDE SWIVEL JOINT, EYE BOLTS, ETC.
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7.0 SEISMIC BRACING LAYOUT - GENERAL REQUIREMENTS

l. The Eaton B-Line TOLCO Seismic Restraint Guidelines provides for the protection of suspended pipe, ducts and

electrical systems and equipment against excessive movement due to seismic forces.

weight of the component and its contents and both horizontal and vertical seismic loads.

lll.  Horizontal loads are braced with two types of seismic restraints;

A.
to its run.

B.
to its run.

below.

The seismic restraint assemblies in this guideline are designed to simultaneously resist vertical loads due to the

Transverse Brace to protect pipe, duct, or electrical conduit and cable tray against movement perpendicular
Longitudinal Brace to protect pipe, duct, or electrical conduit and cable tray against movement parallel

A run of pipe, duct or electrical system is defined as a straight length. If there occurs an offset(s) between
changes of direction it may be neglected if the distance perpendicular to the run is less than the maximum offset
length, S/10, where S is the maximum transverse brace spacing tabulated in Section 14 less any reductions from
Sections 2 thru 13. For ductwork the maximum offset length shall be less than 2 feet (inside-to-inside). See detail

Single Pipe Run

MAXIMUM OFFSET LENGTH (S/10)

PLAN VIEW

MAXIMUM OFFSET LENGTH 2'-0" . .

|
|
i PLAN VIEW

NOTE: When a run of pipe, duct or electrical system that requires bracing transitions down to a size that does not, the

point of transition is considered the end of the run and will require a transverse brace.

%[L mr N

EATON'S B-LINE BUSINESS
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7.0 SEISMIC BRACING LAYOUT - GENERAL REQUIREMENTS (CONTINUED)

V.  Each run of pipe, duct, electrical conduit, cable tray and others requires a minimum of two transverse braces one
at each end of the run.

S/10
MAX.

‘ Maximum Transverse Brace Spacing (S), or Less ‘
Transverse Brace

PLAN VIEW

VI.  If the distance between the two transverse braces exceeds the maximum allowable spacing (S), add transverse
braces as needed.

Maximum Transverse Brace Spacing (S), or Greater

§

») Maximum Transverse Brace Spacing (S), or Less F
VII. Each run of pipe, duct, electrical system, cable tray and others must have at least one longitudinal brace. If the
maximum allowable longitudinal spacing (L), is exceeded then add longitudinal braces to meet the spacing
requirement. (L) shall not exceed 2x(S).

(L) or less i Additional Longitudinal Brace
(Optional Location)

PLAN VIEW
‘ (L) or greater :

VIIl. Each run of pipe, duct, electrical system, cable tray and others requires a minimum of one longitudinal brace.
However, a transverse brace placed on the run section at the opposite side of an elbow or tee within S/10 MAX.
may act as a longitudinal brace, and can be referred to as a "DUAL USE" brace. Dual Use Braces are to be
designed for worst case of longitudinal or transverse loading. Distance to first longitudinal brace around corner (P)
shall not exceed maximum longitudinal spacing (L), minus S/2, minus A. See layout example below.

A. Longitudinal and Longitudinal "DUAL USE" braces on single supported pipe or conduit shall be attached
directly to the pipe or conduit.

B. Bracing installed to smaller piping shall not be used to brace larger piping.

(L) or less | These Dual Use Transverse Braces
‘ also act as Longitudinal Braces

PLAN VIEW b
These Dual Use Transverse Braces < S/10 MAX. TYP. |
f——

also act as Longitudinal Braces A<SNOMAX. TYP. ——
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7.0 SEISMIC BRACING LAYOUT - GENERAL REQUIREMENTS (CONTINUED)

IX. In some cases several short runs may occur in close proximity. By following the preceding guidelines each run
shall have longitudinal and transverse bracing. Transverse bracing may be used as longitudinal bracing and vice
versa on runs adjacent to each other as long as the total length of pipe tributary to the brace does not exceed the
maximum allowable spacing (S) (See Note 1V). In cases where it does, additional braces are required.

Greater Than S/10

(Consider as run)

\ (S) [ ]

Less Than S/10

r

Greater Than S/10
(Consider as run)

!

PLAN VIEW

X.  Atvertical pipe or conduit drop to equipment, where pipe or conduit is connected to the equipment using a flexible
connection, provide transverse bracing before the vertical drop. The total length from the transverse brace to the
vertical drop shall not be more than the allowable offset previously determined (S/10). Provide transverse bracing
at the floor after the vertical drop if the total length of the pipe from the transverse brace before the vertical drop to
the flexible connection is greater than V2 of the maximum transverse brace spacing (S/10).

"A" < Maximum
Offset Length (S/10)
Transverse Brace at

final support point
before vertical drop

If A+B+C is greater than

¥ of the transverse
brace spacing, provide

A flex connector may be required to account for
seismic relative displacement. For this case the \

distance braced by the transverse brace includes the bracing to the floor ng
horizontal (A) and vertical pipe ending at top of flex. '
EQUIPMENT
ELEVATION j oo - Floor support

A flexible connector, swing, or loop
joint is required before connecting
system to equipment.

XI.  When systems cross a building seismic separation or seismic joint they must be capable of accommodating the
joint displacements as specified by the engineer of record.
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7.0 SEISMIC BRACING LAYOUT - GENERAL REQUIREMENTS (CONTINUED)

XII.

XIII.

XIV.

XV.

XVI.

XVILI.

XVII

A system shall not be braced to dissimilar parts of a building structure or two dissimilar building systems that may
move different from one another during an earthquake. Bracing shall be attached to the part of the building
structure that is supporting the pipe, duct or electrical system.

Transverse and longitudinal braces shall be installed as shown in this guideline up to 60° from horizontal.
However, the recommended brace ratio is 45° from horizontal, or 1 (vert.):1 (horiz.) brace ratio.

All transverse and longitudinal braces utilizing strut, steel pipe, or steel cable with Tolco Fig. 900 series fittings on
both ends have an alignment tolerance of 5° from center without adversely affecting the given loads. This applies
to single hanger supports as well as trapeze hanger support. See page 12-20 for more information.

The seismic brace assemblies in this guideline consist of three important components; (a) supports and
attachments to building structure; (b) brace member such as strut, pipe, angle iron, or cable; and (c) seismic brace
attachments. For details and load information of structural attachments see Section 11, for details of brace
assemblies see applicable "Brace Details" section(s).

Single Rigid Braces, where required, must be at or within 6 inches of a vertical hanger assembly to protect against
vertical movement. When the vertical hanger assembly consists of threaded rod for support a stiffener is to be
provided when required (see page 12-16, 12-17). An exception to this would be the use of two opposing rigid
braces at the same location. The two opposing braces must be at the same angle from horizontal and within
5-degrees of perpendicular to the pipe. In this case no stiffening of vertical rod is necessary.

At a brace location, threaded rod and their building attachment components used in a vertical hanger assembly
shall be increased in size when capacity is inadequate for loads due to the additional seismic tension loads placed
upon them. The vertical hanger assembly is adequate if the maximum allowable load of its components is greater
than or equal to the system gravity load plus any additional seismic loads.

.Steel bolt connections to steel structure or components shall not have a diameter less than 1/16" less than the

mounting hole. Steel bolt connections to concrete structure shall not have a diameter less that 1/8" less than the
mounting hole.
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8.0 GENERAL DESIGN PROCEDURE - SINGLE HANGER AND TRAPEZE BRACING

The following presents a general procedure for design of seismic bracing for single rod hangers and trapeze supports. The
following assumes that a system design layout has been provided, and that gravity hanger supports have been designed by
others. The following also assumes that seismic bracing has been determined to be required. Pre-designed table have been
provided starting on Page 1-33, which allow skipping the following calculations for those configurations. For Registered Design
Professionals (RDP), use the following design procedures, or the Pre-Designed Tables starting on Page 1-33. The following
steps are to be followed, unless designated otherwise.

STEP 1 - Seismic Force Coefficient

Determine the total design lateral seismic force coefficient based on the applicable code, project drawings, and
specifications. This coefficient is commonly referred to as the "G-factor”; i.e. Fp = .5G (ASD). In case of a conflict, use the
more stringent criteria. The total design horizontal seismic force coefficient, when multiplied by the weight of the system,
represents the total design lateral seismic force.

According to CBC 2013 and its referenced standards as listed on page 1-5, the total design lateral seismic force, Fp, and
the total vertical seismic force, Fv, shall be determined from the following formulas. The final Fp and Fv shall be multiplied by
0.70 to convert the strength based seismic force to the allowable stress based seismic force (ASD) as included in formulas
below. This is necessary because the loads and brace spacing in this manual are based on the allowable stress design
(ASD).

Horizontal Seismic Force

0.4 a, Sds z
Fp= T Rp (1+21) Wp |(0.70) (ASD)(ASCE 7-10 EQ. 13.3-1)
Ip
Except that:
Fp need not be greater than 1.6 Sds Ip Wp (0.70) (ASD)(ASCE 7-10 EQ. 13.3-2)
Shall not be less than (0.3 Sds Ip Wp (0.70) and (ASD)(ASCE 7-10 EQ. 13.3-3)

Vertical Seismic Force
Fv = 0.2 Sds Wp (0.70) (ASD)(ASCE 7-10, Section 13.3.1)

Where:
Sds = Design spectral acceleration for short periods
ap = Component amplification factor
Ip = Component importance factor
Wp = Component operating weight (Ibs.)
Rp = Component response modification factor
Z = Height of structure at point of attachment of component with respect to the base of building (ft.)
h = Average roof height of structure with respect to the base of building (ft.)

Refer to CBC 2013 codes for additional information & requirements. See also Parts 3.0, 4.0, 5.0, & 6.0 of
Section 1 for allowable values for these parameters per ASCE 7-10, Table 13.6-1.
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8.0 GENERAL DESIGN PROCEDURE - SINGLE HANGER AND TRAPEZE BRACING (CONTINUED)

Step 2. - Seismic Bracing Detail

Tentatively select two Seismic Bracing Details; choose one detail for Transverse Bracing and one detail for a
Longitudinal Bracing. If using rigid braces select from Section 2 for Single Hung Pipe or Section 4 for Trapeze. If
using cable braces select from Section 6 for Single Hung Pipe or Section 8 for Trapeze Supported Pipe. The
capacity of these two choices will be confirmed in a subsequent Step.

Step 3. - Structural Attachment Detail

Select a Structural Attachment Detail appropriate for the building construction from Sections 3, 5, 7, or 9. This
section allows a detail to be selected by utilizing the Fp factor found in step 1 and either the pipe size of the pipe
being braced or the weight being applied to the trapeze (see application in examples on pages 1-23, 1-26, and
1-31) . Select a Structural Attachment Detail appropriate for the building construction from Sections 3, 5, 7, or 9.
Selection shall consider Seismic Bracing Detail from Step 2 so as to correspond to the same bracing

configuration, rigid or cable brace. Sections that correspond to one another are as follows: Sections 2 and 3;
Section 4 and 5; Sections 6 and 7; Sections 8 and 9. In any case Section 11 applies. At all tables with the
following note, "Max load includes over strength factor Q ; = 2.5 per ASCE 7-10, Table 13.6-1 to satisfy ACI
318-11", compare values with F  directly without amplification by Q , since capacities have already been adjusted
to consider it.

Step 4. - Brace Spacing

Determine the maximum transverse and maximum longitudinal brace spacings from the Section 3 "Single Hanger
Rigid Brace Spacing Charts", or Section 5 "Trapeze Rigid Brace Spacing Charts", or Section 7 "Single Hanger
Cable Brace Spacing Charts", Section 9 "Trapeze Cable Brace Spacing Charts", or Section 11 "Structural
Attachments" and Section 14 "Pipe Stress and Deflections" (where pipe occurs). The maximum spacing chosen
shall be the least of the allowable spacings for the specific structural attachment detail previously selected and/or
the stresses to the pipe itself per Section 14.

The brace spacings listed in Sections 3, 5, 7, 9, and 14, are based on the pipe size, maximum pipe weight per ft.,
and the total design horizontal seismic force coefficients of 0.5G, 0.75G and 1.0G. To determine the maximum
allowable spacing for other G-factors, use the spacing charts provided for 1.0G and divide the spacing given for
the applicable pipe size or weight per ft. by the project specific G-factor, as previously determined.

Example: If the allowable spacing is 21ft for 1.0g, the allowable spacing for 0.7g will be: 21ft/ 0.7g = 30ft.

The brace spacing shall not exceed the maximum allowable brace spacing based on the requirements listed in
the general notes section. The transverse brace spacing shall not exceed the maximum allowable spacings
tabulated in Section14.

When using single brace rigid bracing, brace spacing may be limited by the gravity hanger support system and its
attachment to the structure due to the additional vertical load which is equal to the horizontal seismic load (for
brace at 45 degrees; for other angles calculate appropriate vertical component based on the angle) applied by
the seismic bracing on the gravity hanger support system. Verify that the hanger support system and its
attachment to the structure are adequate for the applied gravity load plus vertical seismic force equal to the
maximum horizontal seismic force (for brace at 45 degrees; for other angles calculate appropriate vertical
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8.0 GENERAL DESIGN PROCEDURE - SINGLE HANGER AND TRAPEZE BRACING (CONTINUED)

Step 5. - Attachment to Strut (Trapeze Supported Systems Only)

Verify the adequacy of the pipe, duct or electrical system attachment to the strut. The attachment must be
adequate to transfer transverse, longitudinal and vertical seismic loads to strut as per Section 13. See Pages
13-10 thru 13-15.

Step 6. - Trapeze Support Member (Trapeze Supported Systems Only)

Determine the adequacy of the trapeze member to carry the seismic loads in addition to the gravity loads. The
trapeze member shall be designed to carry the gravity loads and seismic loads. The gravity load and vertical
seismic load will apply bending. The transverse seismic loads will apply an axial load and an additional bending.
The longitudinal seismic loads are often much larger than the vertical gravity and seismic loads, and will apply
loads about the weak axis causing additional bending. The trapeze support member shall be increased in size if
required to satisfy the design criteria described above. Reference Pages 13-17 thru 13-20 to determine adequacy
of strut.

Step 7. - Determine Demand

Determine the applied horizontal seismic loads, F p, (DEMAND) by using the G-Factor from Step 1 and the Brace
Spacing from Step 4. The DEMAND is the G-Factor x maximum weight-per-foot x brace spacing.

Step 8. - Confirm CAPACITY Exceeds DEMAND

Confirm the applied horizontal seismic load (DEMAND) calculated in Step 7 is less than the allowable horizontal
seismic load (CAPACITY) in the detail load table chosen'in Step 2. If not, then redo Step 2 and Step 4 by
reducing the brace spacing until the DEMAND is less than the CAPACITY.

Step 9. - Determine Total Vertical Load at Hanger

Determine total vertical load at the hanger (DEMAND), which is gravity vertical + seismic vertical + brace
induced-seismic vertical loads. Then select a hanger attachment detail from Section 11 with a CAPACITY that
exceeds this DEMAND. If not, then redo Step 2 and Step 4 by reducing the brace spacing until the DEMAND is
less than the CAPACITY

Step 10. - Bracing Layout

Layout the seismic bracing as explained in the previous Part 7.0 "Seismic Bracing Layout Procedure". Pages
1-14 thru 1-17.
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8.0 GENERAL DESIGN PROCEDURE - SINGLE HANGER AND TRAPEZE BRACING (CONTINUED)

Step 11. - Brace Member

Select a brace member and determine its total length. A brace member shall be B-Line strut channel or schedule
10, schedule 40 steel pipe or cable. Maximum allowable horizontal seismic loads and maximum allowable
lengths for the different brace members are listed on page 12-20. The Maximum applied horizontal load
(DEMAND) calculated in Step 7, shall be equal to or less than the maximum allowable horizontal seismic load

(CAPACITY) of the brace chosen from Page 12-20.

Step 12. - Rod Stiffener

Determine if rod stiffeners are required. When the vertical hanger assembly consists of threaded rod for support
a stiffener is to be provided when required. See Pages 12-16 and 12-17 for maximum lengths allowed for hanger
rods without rod stiffeners. An exception to this would be the use of two opposing rigid braces at the same
location. The two opposing braces must be at the same angle from horizontal and within 5 degrees of
perpendicular to the pipe. In this case no stiffening of vertical rod is necessary.
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8.1 TYPICAL DESIGN EXAMPLE - PIPE OR ELECTRICAL CONDUIT

The General Design Procedure steps are used as follows to determine hanger and brace components and the
seismic brace spacings to seismically restrain a single hanger pipe or electrical conduit.

Step 1. Determine the "G" force factors for F, and F, using equations on Page 1-18 for each
floor of the building.

Step 2. Select Seismic Bracing Details from Section 2 or Section 6.

Step 3. Select Structural Attachment Details from Section 3, Section 7 and/or Section 11, with a "G" force greater
than or equal to that determined in Step 1.

Step 4. Determine the maximum Transverse Brace Spacing and the maximum Longitudinal Brace Spacing from
the details chosen in Step 3. The transverse brace spacing shall not exceed the maximum allowable spacings
tabulated in Section 14. The longitudinal brace spacing shall not exceed two times the allowable transverse brace
spacing.

Step 5. Not applicable.
Step 6. Not applicable.

Step 7. Using the Brace Spacing from Step 4 and the seismic [G"[factor from Step 1, determine the applied
horizontal seismic load F, (DEMAND), which is the G-factor x maximum weight-per-foot x brace spacing .

Step 8. Confirm the applied horizontal seismic load (DEMAND) calculated in Step 5 is less than the allowable
horizontal seismic load (CAPACITY) in the detail load table chosen in Step 2. If not, then redo Step 2 and Step 6
by reducing the brace spacing until the DEMAND is less than the CAPACITY.

Step 9. Determine total vertical load at the hanger, which is- gravity vertical + seismic vertical + brace
induced-seismic vertical loads . Then select a hanger attachment detail from Section 11 that exceeds this
DEMAND. If not, then redo Step 2 and Step 6 by reducing the brace spacing until the DEMAND is less than the
CAPACITY.

Step 10. Prepare the seismic brace layout per Part 7.0, Page 1-14.

Step 11. Select a brace member and determine its total length. A brace member shall be B-Line strut channel
sch. 40 steel pipe or cable.

Step 12. Determine if rod stiffeners are required.
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8.1 TYPICAL DESIGN EXAMPLE - PIPE OR ELECTRICAL CONDUIT (CONTINUED)

EXAMPLE:

Determine the hanger and seismic brace design for a 4"J (sch. 40) insulated, water filled, steel pipe hung on the
third floor of a 4 story building of poured-in-place concrete slab construction. The gravity hanger spacingis S |, = 10
feet maximum. Each floor is 15 feet in height. The contract drawings specify S ;g = 1.50 and I, = 1.5.

Step 1. Determine the [G"[force factors.

where:

Fp= ‘“ar}{# w2 (%) (0.70 (ASD)(ASCE 7-10 EQ. 13.3-1)
Ip

a-=25 (component amplification) (ASCE 7-10, Table 13.6-1)

Rp = 4.5 (not ASME B31) (ASCE 7-10, Table 13.6-1)

Q=25 (for concrete anchors) (ASCE 7-10, Table 13.6-1)

Sps=1.5 (from contract drawings)

b =15 (from contract drawings)

z = 45 feet (height to attachment)
h = 60 feet (height of building)

Fp =[(0.4)(2.5)(1.5)(1.5)/4.5]*(1+2(45/60)(0.70)W, = 0.875 W
Fr need not exceed Fp = 1.6 Syg I Wy (0.70) = 2.52 Wp

Fe must be greater than Fp = 0.3 Spg Ip Wp (0.70) = 0.473 Wp
Since 0.473 <0.875 22.52

Fp = 0.875 W,

[G" Factor = 0.875 W (horizontal)
Fy = (0.20) Sps Wp (0.70) = 0.21 W (vertical)

Weight of 4"@ (sch. 40) steel pipe, full of water, with insulation,
W =18.1 Ibl/ft. (Per Steel Pipe Weight Table, Page B-2)

Step 2. Tentatively select two Seismic Bracing Details from Section 2, Page 2-2 for Transverse Bracing and
Page 2-13 for Longitudinal Bracing. The choices of Page 2-2 and Page 2-13 will be confirmed in Step 8.
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8.1 TYPICAL DESIGN EXAMPLE - PIPE OR ELECTRICAL CONDUIT (CONTINUED)

Step 3. Select Structural Attachment Details from Section 3, Section 7 and/or Section 11. For this example the
deck is poured-in-place concrete. Checking Pages 3-1 thru 3-3, the one with a Gfactor higher than in
Step 1 is Page 3-3. It has a "G"[factor 1.0. So choose Page 3-3. Note that for this example the right
hand table for Longitudinal Bracing on Page 3-3 requires TWO rigid braces. Compare values with
Fp without amplification by Q ,, since capacities have already been adjusted to consider it.

Step 4. Determine maximum Brace Spacings using the two tables on Page 3-3, then convert the 1.0 G spacings
from the table to 0.875 G from Step 1. The transverse brace spacing shall not exceed the maximum
allowable spacings tabulated in Section 14. The longitudinal brace spacing shall not exceed two times
the allowable transverse brace spacing. All values are ASD.

From table on page 3-3, Maximum Transverse Brace Spacing @1.0 G = 25 ft

Maximum Transverse Brace Spacing @ 0.875 G = 25ft / 0.875 = 28ft

Checking Page 14-1, this Transverse Brace Spacing of 17ft. does not exceed the 1.0g maximum
allowable of 42ft. for the 4 inch sch40 pipe of this example.

From table on page 3-3, Maximum Longitudinal Brace Spacing @1.0 G = 50 ft
Maximum Longitudinal Brace Spacing @ 0.875 G =50 ft / 0.875 = 57 ft
(See notes for other restrictions.)

Therefore:
Maximum Transverse Brace Spacing @ 0.875 G = 25ft/ 0.875 = 28ft (x1 brace).
Maximum Longitudinal Brace Spacing @ 0.875 G = 2 x 28 ft = 56ft (x2 braces).

Step 5. Not applicable.
Step 6. Not applicable.
Step 7. Determine the applied horizontal seismic loads, F , (DEMAND) All values are ASD.

(0.875)(18.1 Ib/ft)( 28 ft) = 443.5 Ib. (Transverse Seismic Load)
(0.875)(18.1 Ib/ft )(56 ft) =887.0 Ib. (Longitudinal Seismic Load)

Step 8. Confirm the horizontal seismic load calculated in Step 7 (DEMAND) is less than the allowable horizontal
seismic load in the detail load table chosen in Step 2 (CAPACITY). If not, then redo Step 2 and Step 4
by reducing the brace spacing until the DEMAND is less than the CAPACITY. For this example the
brace angle is 45 degrees. All values are ASD.

A.  Checking Page 2-2 for Transverse Bracing, the rigid brace table has an Allowable Load
(CAPACITY) of 448 Ib. Therefore, the CAPACITY is greater than the Applied Transverse Seismic
Load (DEMAND) from Step 7 of 443.5 Ib.

B.  Checking Page 2-13 for Longitudinal Bracing, the rigid brace table has an Allowable Load of 730
Ib. Since two braces are required by the table on Page 3-3 (determined in Step 3), the CAPACITY
for this case is (2 x 730 Ib = 1460 Ib). Therefore, the CAPACITY is greater than the applied
longitudinal seismic load (DEMAND) from Step 7 of 887.0 Ib.
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8.1 TYPICAL DESIGN EXAMPLE - PIPE OR ELECTRICAL CONDUIT (CONTINUED)

Step 9. Determine the total vertical load (DEMAND) at the critical hanger, Pg, wish equals gravity + seismic vertical +

brace-induced seismic vertical loads. Then select a hanger attachment detail from Section 11 with a CAPACITY that
exceeds this DEMAND. The induced seismic assumes the case of Longitudinal Seismic Load and brace angle of 45
degrees, and is therefore equal to Fp. All values are ASD.

Ps=Wr (S,)+Fy (S, )+ Fp (tan(brace angle from horiz))

Ps=(18.11b/ft }(10ft)+ (0.21 )( 18.1 Ib/ft )( 10 ft ) + 887.0 Ib./2 braces

Ps =662.5 Ib. vertical at hanger
Checking Page 11-2, and checking 1/2" dia. Hilti KB-TZ with 3 1/4" min. embed, the CAPACITY is
890 Ib., which exceeds the DEMAND.

Step 10. Prepare the seismic brace layout per Part 7.0, Page 1-14.

Step 11. Select a brace member and determine it's total length. A brace member shall be B-Line strut channel or sch. 40 steel
pipe or cable. Maximum allowable horizontal seismic loads and maximum allowable lengths for the different brace
members are listed on Page 12-20. The Maximum applied horizontal load (DEMAND) calculated in Step 7, shall be
equal to or less than the maximum allowable horizontal seismic load (CAPACITY) of the brace chosen from Page
12-20. For this example, assume a brace length of 7'-0".

A. From Page 12-20 Choose B-Line Strut brace with an Allowable Horizontal Seismic Load (CAPACITY) = 1097Ib.
horizontal which exceeds the Transverse Seismic Load (DEMAND) from Step 7 of 443.5 Ib., and with a Maximum
Length = 9-6", which exceeds the example brace length of 7'-0".

B. From Page 12-20 choose B-Line B22 Strut brace with an Allowable Horizontal Seismic Load (CAPACITY) =
1097Ib. horizontal which exceeds the Longitudinal Seismic Load (DEMAND) from Step 7 of 887.0 Ib., and with a
Maximum Length = 9'-6", which exceeds the example brace length of 7'-0"

Step 12. Determine if rod stiffeners are required. See Pages 12-16 or 12-17 for maximum lengths allowable for hanger rods
without rod stiffeners. For this example, assume a hanger rod length of 60 inches. Checking the table on Page 12-17,
the Maximum Rod Length without rod stiffener for the 1/2" rod of this example = 25". Since the example rod length
exceeds this maximum, then Rod Stiffeners must be installed at a minimum of every 18", as shown on Page 12-17.

HANGER | HANGER TRANSVERSE BRACING LONGITUDINAL BRACING BRACE| oo ace | BRACE
FLOOR| PIPE | HANGER | ANCHOR | ANCHOR | BRACE | BRACE |ATTACHMENT| BRACE |BRACE |ATTACHMENT ?:NRgﬁ ANCHOR[ANCHOR
LEVEL | SIZE [SPACING| DIA. EMBED [SPACING| DETAIL DETAIL  |SPACING|DETAIL| DETAILL  |joriz.| DIA. |EMBED
(IN.) | (hef) (IN) | (FT)) PAGE PAGE (FT.). | PAGE PAGE (OEG) | (IN.) |hef) (IN)
11/4"
11/2"
3 2"
7
4" 10’ 1/2 31/4 28’ 2-2 11-1 56' 2-13 11-1 45 1/2 31/4

In conclusion, the 4" & (sch. 40) steel pipe in this example, hung at 10 ft. spacing on the third floor of a 4 story building, can be
adequately braced using:

Page 2-2, Detail 1A, Transverse Rigid Bracing for Single Hung Pipe or Conduit,

Page 2-13, Detail 2LA, Longitudinal Rigid Brace for Single Hung Pipe or Conduit, 2 braces per location.

Page 3-3, Single Pipe Hanger Brace Spacing Chart for Concrete Wedge Anchors,

Page 11-1, Hilti KB-TZ Wedge Anchors in 4,000 psi NW Concrete,

Page 11-2, Hilti KB-TZ Wedge Anchors in 4,000 psi NW Concrete, for Hanger Attachments and with

Brace Spacing at 28 ft Transverse and 56 ft Longitudinal.
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8.2 TYPICAL DESIGN EXAMPLE - TRAPEZE SUPPORTS

The General Design Procedure steps are used as follows to determine trapeze hanger and brace components and
the seismic brace spacings to seismically restrain trapeze supports.

Step 1. Determine the “G” force factors for F ; and F,, using equations on Page 1-18 for each floor of the building.
Step 2. Select Seismic Bracing Details from Section 4 or Section 8.

Step 3. Select Structural Attachment Details from Section 5, Section 9 and/or Section 11, with a “G” force factor
greater than or equal to that determined in Step 1.

Step 4. Determine the maximum Transverse Brace Spacing and the maximum Longitudinal Brace Spacing from
the details chosen in Step 3. The transverse brace spacing shall not exceed the maximum allowable spacings
tabulated in Section 14. The longitudinal brace spacing shall not exceed two times the allowable transverse brace
spacing.

Step 5. Attachment to Strut (Trapeze Supported Systems Only) - Verify the adequacy of the pipe, duct or
electrical system attachment to the strut. The attachment must be adequate to transfer transverse, longitudinal
and vertical seismic loads to strut.

Step 6. Trapeze Support Member (Trapeze Supported Systems Only) - Determine the adequacy of the trapeze
member to carry the seismic loads in addition to the gravity loads. The trapeze member should be designed to
carry the gravity loads and seismic loads. The gravity load and vertical seismic load will apply bending. The
transverse seismic loads will apply an axial load and an additional bending. The longitudinal seismic loads are
often much larger than the vertical gravity and seismic loads, and will apply loads about the weak axis causing
additional bending. The trapeze support member shall be increased in size if required to satisfy the design criteria
described above.

Step 7. Using the Brace Spacing from Step 4 and the seismic “G” factor from Step 1, determine the applied
horizontal seismic load, Fp (DEMAND), which is the G-factor x maximum weight-per-foot x brace spacing .

Step 8. Confirm the applied horizontal seismic' load (DEMAND) calculated in Step 5 is less than the allowable
horizontal seismic load (CAPACITY) in the detail load table chosen in Step 2. If not, then redo Step 2 and Step 6,
by reducing the brace spacing until the DEMAND is less than the CAPACITY.

Step 9. Determine total vertical load at the hanger, which is gravity vertical + seismic vertical + brace
induced-seismic vertical loads . Then select a hanger attachment detail from Section 11 that exceeds this
DEMAND. If not, then redo Step 2 and Step 6, by reducing the brace spacing until the DEMAND is less than the
CAPACITY.

Step 10. Prepare the seismic brace layout per Part 7.0, Page 1-14.

Step 11. Select a brace member and determine it's total length. A brace member shall be B-Line strut channel or
sch. 40 steel pipe or cable.

Step 12. Determine if rod stiffeners are required.
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8.2 TYPICAL DESIGN EXAMPLE - TRAPEZE SUPPORTS (CONTINUED)

EXAMPLE:

Determine the trapeze hanger seismic brace design to support one 4’ (sch. 40) insulated, water filled, steel
pipe hung on the third floor of a 4 story building of poured-in-place concrete slab construction. The gravity
hanger spacing is S;, = 10 feet maximum. Each floor is 15 feet in height. The contract drawings specify

Sps =1.50 and Ip = 1.5.

Step 1. Determine the “G” force factors.

Fp= Oﬁﬁd—s\’v& (1+2(2)) (0.70) (ASD)(ASCE 7-10 EQ. 13.3-1)
Ip
where: ap=25 (component amplification) (ASCE 7-10, Table 13.6-1)
Rp=4.5 (not ASME B31) (ASCE 7-10, Table 13.6-1)
Q=25 (for concrete anchors) (ASCE 7-10, Table 13.6-1)
Sps =1.5  (from contract drawings)
b =15 (from contract drawings)

z =45 feet (height to attachment)
h =60 feet (height of building)

Fp = [(0.4)(2.5)(1:5)(1.5)/4.5]*(1+2(45/60)(0.70)W p, =0.875 Wp
Fp need not exceed Fp = 1.6 Spg Ip Wp (0.70) = 2.52 Wp

Fp must be greater than Fp = 0.3 Spg Ip Wp (0.70) = 0.473 Wp
Since 0.475<0.87522.52

Feo = 0.875 Wp

“G” Factor = 0.875 Wy (horizontal)
Fy = (0.20) Spg Wp (0.70) = 0.21 W, (vertical)

Weight of 4”@ (sch. 40) steel pipes, full of water, with insulation,
Wp =18.1 Ib/ft. (Per Steel Pipe Weight Table, Page B-2)

Step 2. Tentatively select two Trapeze Seismic Bracing Details from Section 4, Page 4-1 for Transverse
Rigid Bracing, and Page 4-3 for combined Transverse and Longitudinal Rigid Bracing. The choices
of Page 4-1 and Page 4-3 will be confirmed in Step 8.

Step 3. Select Structural Attachment Details from Section 5, Section 9 and/or Section 11. For this example
the deck is poured-in-place concrete. Checking Pages 5-1 thru 5-3, the one with a “G” factor higher
than in Step 1 is Page 5-3. It has a “G” factor 1.0. So choose Page 5-3. Compare Values with F
without amplification by Q, since capacities have already been adjusted to consider it.
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8.2 TYPICAL DESIGN EXAMPLE - TRAPEZE SUPPORTS (CONTINUED)

Step4. Determine maximum Brace Spacings for Wp = 18.1 Ib/ft using the two tables on Page 5-3, then convert the 1.0 G spacings
from the table to 0.875 G from Step 1. The transverse brace spacing shall not exceed the maximum allowable spacings
tabulated in Section 14. The longitudinal brace spacing shall not exceed two times the allowable transverse brace spacing.
All values are ASD.

From table on page 5-3, Maximum Transverse Brace Spacing @1.0 G =22 ft

Maximum Transverse Brace Spacing @ 0.875 G =22 ft/ 0.875 = 251t

Checking Page 14-1, this Transverse Brace Spacing of 25ft. does not exceed the 1.0g maximum allowable of
42ft. for the 4 inch sch40 pipe of this example:

From table on page 5-3, Maximum Longitudinal Brace Spacing @1.0 G =45 ft

Maximum Longitudinal Brace Spacing @ 0.875 G =451t/0.875=51ft

(See notes for other restrictions.)

Therefore:
Maximum Transverse Brace Spacing @ 0.875 G =22 1t/ 0.875 = 25ft (x1 braces).
Maximum Longitudinal Brace Spacing @ 0.875 G = 2 x 25 ft = 50ft (x2 braces).

Step 5.  Attachment to Strut (Trapeze Supported Systems Only) - Verify the adequacy of the pipe, duct or electrical system
attachment to the strut. The attachment must be adequate to transfer transverse, longitudinal and vertical seismic loads to
strut.

Step6. Trapeze Support Member (Trapeze Supported Systems Only) - Determine the adequacy of the trapeze member to carry
the seismic loads in addition to the gravity loads. For this example assume a trapeze span (ro-to-rod) of 36 inches.

A. Determine the vertical load (DEMAND) as the gravity load (W) (S;,) plus the vertical seismic load (Fy)(S;,):

W = (18.1 Ib/ft )( 10ft ) = 181 Ib.
Fy=(0.21)(18.1 Ib/ft )( 10t )= 38.1 Ib.
Ps=Wp + Fy =219.1 bb.

B. Determine the horizontal load (DEMAND) as the Longitudinal Seismic Load from Step 7, Fp = 792 Ib.
C. Determine the minimum allowable Section Modulus, Sy,,, assuming a point load:

Symin = My / 25 ksi

where My =P5 (36in)/4=1,993 inlb

Symin = 1,993 / 25 ksi = 0.080 in*3

From Page 13-17, select B22A with Sy = 0.599 in*3 (CAPACITY), which is greater than Sy, = 0.080 in"3

D. Determine the minimum allowable Section Modulus, Sy, assuming a point load:

Symin =My / 25 ksi

where My =Fp (361in)/4 =7,353 in/lb.

Symin = 7,353/ 25 ksi = 0.294 in"3

From Page 13-17, select B22A with Sy = 0.591 in #3 (CAPACITY), which is greater than Sy, = 0.294 in*3

E. Check combined loading, ( 0.080/0.599 ) + (0.415/0.591 ) = 0.84, which is less than 1.0. Therefore, capacity of
B22A double strut exceeds the demand of this example.

PAGE:

E ;T. N EATON'S B-LINE BUSINESS %’L mrH 1 _27

509 WEST MONROE STREET | HIGHLAND, IL 62249 T . Fr
P: (800) 851-7415 | F: (800) 356 1438 Structural Englnee.r. Mt?hammad Hariri BATE:
Poveanng Business Worfdwide California SE No. S3545

NOVEMBER 29, 2016

12/06/2016 OPM-0052-13: Reviewed for Code Compliance by Jeffrey Kikumoto Page 44 of 501

MY



8.2 TYPICAL DESIGN EXAMPLE - TRAPEZE SUPPORTS (CONTINUED)
Step 7.  Determine the applied horizontal seismic loads, Fr (DEMAND). All values are ASD.

(0.875)( 18.1 Ib/ft )( 25 ft ) = 396 Ib. (Transverse Seismic Load)
(0.875)(18.1Ib/fft )(50ft) =792 Ib. (Longitudinal Seismic Load)

Step 8.  Confirm the horizontal seismic load calculated in Step 7 (DEMAND) is less than the allowable horizontal seismic load in
the detail load table chosen in Step 2 (CAPACITY). If not, then redo Step 2 and Step 4 by reducing the brace spacing
until the DEMAND is less than the CAPACITY. For this example the brace angle is 45 degrees. All values are ASD.

A. Checking Page 4-1 for Transverse Bracing, the rigid brace table has an Allowable Load (CAPACITY) of 1224 |b.
Therefore, the CAPACITY is greater than the Applied Transverse Seismic Load (DEMAND) from Step 7 of 396 Ib.

B. Checking Page 4-3 for Longitudinal Bracing, the rigid brace table has an Allowable Load of 326 Ib. Since this
CAPACITY is less than the Applied Longitudinal Seismic Load (DEMAND) from Step 7 of 792 Ib., the Longitudinal
spacing must be reduced. The reduced spacing is (326 Ib) / (18.1 Ib/ft)(0.875) = 20.58 ft. At this reduced spacing
the DEMAND then becomes (0.875)(18.1 Ib/ft)(20ft) = 316 Ib. Now the CAPACITY (326 Ib) is greater than the
DEMAND (316 Ib).

Step 9. Determine the total vertical load (Demand) at the critical hanger, P, which equals gravity vertical + seismic
vertical + brace-induced seismic vertical loads. Select a hanger attachment detail from Section 11 that
exceeds this demand. The induced seismic assumes the case of Longitudinal Seismic Load and brace angle of
45 degrees and is therefore equal to Fp. All values are ASD.

Ps =W (S,)+ Fy (Sy) + Fp (tan(brace angle from horiz))
Ps=(18.11b/t)(10ft)+ (0.21 )( 18.1 Ib/ft )( 10 ft ) + 320 Ib/2 braces.
Ps = 379 Ib vertical at hanger

Checking Page 11-2, the 1/2” Hilti KB-TZ with 2" embed has a CAPACITY of 435 Ib., which exceeds the
DEMAND.

Step 10. Prepare the seismic brace layout per Part 7.0, Page 1-14.
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8.2 TYPICAL DESIGN EXAMPLE - TRAPEZE SUPPORTS (CONTINUED)

Step 11. Select a brace member and determine it's total length. A brace member shall be B-Line strut channel or sch.
40 steel pipe or cable. Maximum allowable horizontal seismic loads and maximum allowable lengths for the
different brace members are listed on page 12-20. The Maximum applied horizontal load (DEMAND) calculated
in Step 7, shall be equal to or less than the maximum allowable horizontal seismic load (CAPACITY) of the brace
chosen from Page 12-20. For this example, assume a brace length of 7'-0".

A. From Page 12-20 choose B-Line B22 Strut brace with an Allowable Horizontal Seismic Load (CAPACITY) =
1097 Ib. horizontal which exceeds the Transverse Seismic Load (DEMAND) from Step 7 of 396 Ib., and with a
Maximum Length = 9'-6", which exceed the example brace length of 7'-0"

B. From Page 12-20 choose B-Line B22 Strut brace with an Allowable Horizontal Seismic Load (CAPACITY) =
1097 Ib. horizontal which exceeds the Longitudinal Seismic Load (DEMAND) from Step 7 of 792 / 2 braces =
396 Ib., and with a Maximum Length = 9'-6", which exceeds the example brace length of 7'-0".

Step 12. Determine if rod stiffeners are required. See Pages 12-16 or 1-17 for maximum lengths allowable for hanger
rods without rod stiffeners. For this example, assume a hanger rod length of 60 inches. Checking the table on
Page 12-17, the Maximum Rod Length without Rod Stiffener for the 3/4" rod of this example = 37". Since the
example rod length exceeds this maximum, then Rod Stiffeners must be installed at a minimum of every 28", as
shown on Page 12-17.

HANGER | HANGER TRANSVERSE BRACING LONGITUDINAL BRACING BRACE| oo ace | BRACE
FLOOR| PIPE | HANGER | ANCHOR | ANCHOR | BRACE | BRACE |ATTACHMENT | BRACE | BRACE |ATTACHMENT ?’;‘éﬁ ANCHOR|ANCHOR
LEVEL | SIZE | SPACING DIA. EMBED |SPACING| DETAIL DETAIL SPACING| DETAIL DETAIL HORIZ. DIA. EMBED
(IN.) | (hef) (IN.) | (FT.) PAGE PAGE (FT.) | PAGE PAGE ©EG) | (IN.) [(hef) (IN.)
11/4"
11/2"
3 2"
e
4" 10' 1/2 2 25' 4-1 11-1 20’ 4-3 11-1 45 5/8 4

In conclusion, the 4”@ (sch. 40) steel pipe in this example, hung at 10 ft. spacing on the third
floor of a 4 story building, can be adequately braced using:

Page 4-1, Detail 3, Transverse Rigid Bracing for Trapeze Support,

Page 4-3, Detail 3/4, Combo Transverse / Longitudinal Rigid Brace for Trapeze Support, 2 braces per location.
Page 5-3, Trapeze Brace Spacing Chart for Concrete Wedge Anchors,

Page 11-1, Hilti KB-TZ Wedge Anchors in 4,000 psi NW Concrete,

Page 11-2, Hilti KB-TZ Wedge Anchors in 4,000 psi NW Concrete, for Hanger Attachments, and with

Brace Spacing at 25 ft Transverse and 20 ft Longitudinal.
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8.3 TYPICAL DESIGN EXAMPLE — DUCT SUPPORTS

The General Design Procedure steps are used as follows to determine duct hanger and brace components, and
the seismic brace spacings to seismically restrain trapeze supported ducts.

Step 1. Determine the “G” force factors for F ; and F,, using equations on Page 1-18 for each floor of the building.

Step 2. Select Seismic Bracing Details from Section 4 or Section 8.

Step 3. Select Structural Attachment Details from Section 5, Section 9 and/or Section 11, with a “G” force factor
greater than or equal to that determined in Step 1.

Step 4. Determine the maximum Transverse Brace Spacing and the maximum Longitudinal Brace Spacing from
the details chosen in Step 3.

Step 5. Not applicable.
Step 6. Not applicable.

Step 7. Using the Brace Spacing from Step 4 and the seismic “G” factor from Step 1, determine the applied
horizontal seismic load, Fr (DEMAND), which is the G-factor x maximum weight-per-foot x brace spacing .

Step 8. Confirm the applied horizontal seismic load (DEMAND) calculated,in Step 5 is less than the allowable
horizontal seismic load (CAPACITY) in the detalil load table chosen in Step 2. If not, then redo Step 2 and Step 6
by reducing the brace spacing until the DEMAND is less than the CAPACITY.

Step 9. Determine total vertical load at the hanger, which is gravity vertical + seismic vertical + brace
induced-seismic vertical loads . Then select a hanger attachment detail from Section 11 that exceeds this
DEMAND. If not, then redo Step 2 and Step 6 by reducing the brace spacing until the DEMAND is less than the
CAPACITY.

Step 10. Prepare the seismic brace layout per Part 7.0, Page 1-14.

Step 11. Step a brace member and determine it's total length. A brace member shall be B-Line strut channel or
sch. 40 steel pipe or cable.

Step 12. Determine if rod stiffeners are required.
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8.3 TYPICAL DESIGN EXAMPLE - DUCT SUPPORTS (CONTINUED)

EXAMPLE:

Determine the duct hanger seismic brace design needed to seismically restrain a standard SMACNA, 30" x 40” x 18
gage duct hung by trapeze on the third floor of a 4 story building of poured-in-place concrete slab construction. The
gravity hanger spacing is S,, = 8 feet maximum. Each floor is 15 feet in elevation. The contract drawings specify

Sps =1.50and |, = 1.5.

Step 1. Determine the “G” force factors.

where:

0.4a,S, W z
_ p 2ds YYp (1+2 (%)) (0.70
Fp= T( (h))( )

(ASD)(ASCE 7-10 EQ. 13.3-1)

Ip
ap=25 (component amplification) (ASCE 7-10, Table 13.6-1)
Rp=6.0 (joints other than welds/braze) (ASCE 7-10, Table 13.6-1)
Q=25 (for concrete anchors) (ASCE 7-10, Table 13.6-1)

Sps =1.5  (from contract drawings)
=15 (from contract drawings)
z =45 feet (height to attachment)

h =60 feet (height of building)

Fp = [(0.4)(2.5)(1.5)(1.5)/6.0]*(1+2(45/60)(0.70)W p = 0.656 Wp
Fp need not exceed Fp = 1.6 Spg b Wp (0.70) = 2.52 Wp

Fe must be greater than Fp = 0.3 Spg Ip Wp (0.70) = 0.473 Wp
Since 0.473 <0.656 2 2.52

Fp = 0.656 Wp

“G” Factor = 0.656 W (horizontal)
Fy = (0.20) Sps Wp (0.70) = 0.21 Wy (vertical)

Weight of the 30” x 40” x 18 gage duct (including seams and laps),

Wp = 26.9 Ib/ft. (Per Rectangular Duct Weights Table, Page B-4)

Step 2. Tentatively select two Rectangular Duct Seismic Bracing Details from Section 4, Page 4-13 for Transverse
Rigid Bracing and Page 4-15 for combined Transverse and Longitudinal Rigid Bracing. The choices of
Page 4-13 and Page 4-15 will be confirmed in Step 8.

PAGE:
E L] .. N EATON'S B-LINE BUSINESS MRI( 1 30
= [ soswg_s(Tanggh;Rs?ﬁIsRIEET(L ﬂ:ﬁﬂ';ﬁ'ﬂég'smg Structural Engineer: Mohammad Hariri -
Powenng Business Woridwide ' ' California SE No. 83545  |DATE:
NOVEMBER 29, 2016
12/06/2016 OPM-0052-13: Reviewed for Code Compliance by Jeffrey Kikumoto Page 48 of 501

MY



8.3 TYPICAL DESIGN EXAMPLE - DUCT SUPPORTS (CONTINUED)

Step 3. Select Structural Attachment Details from Section 5 and/or Section 11. For this example the deck is
poured-in-place concrete. Checking Pages 5-1 thru 5-3, the one with a “G” factor higher than in Step 1 is
Page 5-2. It has a “G” factor 0.75. So choose Page 5-2. Compare values with F  without amplification by
Q,, since capacities have already been adjusted to consider it.

Step 4. Determine maximum Brace Spacings for W, = 26.9 Ib/ft using the two tables on Page 5-2, chosen in Step
3. All values are ASD.

From Table on page 5-2, Maximum Transverse Brace Spacing @0.75 G = 28 ft

From Table on page 5-2, Maximum Longitudinal Brace Spacing @0.75 G = 56 ft

(Do not exceed max of 30'T/60’L for suspended ductwork. See page 1-10, para. Il & lll. See notes for
other restrictions.)

Therefore:
Maximum Transverse Brace Spacing = 28 ft (x1 braces)
Maximum Longitudinal Brace Spacing = 56 ft (x2 braces)

Step 5. Not applicable.
Step 6. Not applicable.
Step 7. Determine the applied horizontal seismic loads, F , (DEMAND). ‘All values are ASD.

(0.656 )(26.9 Ib/ft )( 28 ft ) =494 Ib. (Transverse Seismic Load)
(0.656 )(26.9 Ib/ft )( 56 ft ) =988 Ib. (Longitudinal Seismic Load)

Step 8. Confirm the horizontal seismic loads calculated in Step 7 (DEMAND) are less than the allowable horizontal
seismic loads in the detall load table chosen in Step 2 (CAPACITY). If not, then redo Step 2 and Step 4
by reducing the brace spacing until the DEMAND is less than the CAPACITY. For this example the brace
angle is 45 degrees. All values are ASD.

A. Checking Page 4-13 for Transverse Bracing, the rigid brace table has an Allowable Load
(CAPACITY) of 1,224 Ib. Therefore, the CAPACITY is greater than the Applied Transverse Seismic
Load (DEMAND) from Step 7 of 494 Ib.

B. Checking Page 4-15 for Longitudinal Bracing, the rigid brace table has an Allowable Load of 320 Ib.
Since two braces are required by the table on Sheet 5-2 (determined in Step 3), the CAPACITY for
the two-brace case is 320 Ib. Since this CAPACITY is less than the Applied Longitudinal Seismic
Load (DEMAND) from Step 7 of 988 Ib., the Longitudinal spacing must be reduced and the number
of braces doubled to FOUR. The CAPACITY for FOUR braces is (2 x 320 |b = 640 Ib). The
reduced Longitudinal Spacing becomes (640 Ib) / (26.9 Ib/ft)(0.656) = 36ft. At this reduced spacing
the DEMAND then becomes (0.656)(26.9 Ib/ft)(36 ft) = 635 Ib. Now, the CAPACITY (640 Ib) is
greater than the DEMAND (635 Ib).
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8.3 TYPICAL DESIGN EXAMPLE - DUCT SUPPORTS (CONTINUED)

Step 9. Determine total vertical load (DEMAND) at the critical hanger, P g, which equals gravity vertical + seismic

vertical + brace-induced seismic vertical loads. The induced seismic assumes the case of Longitudinal
Seismic Load and brace angle of 45 degrees, and is therefore equal to F . All values are ASD.

Ps=Wp (Sy) + Fy (S,) + Fp (tan(brace angle from horiz.))

Ps = (26.9 Ib/ft)( 8 ft) + ( 0.21)( 26.9 Ib/ft)( 8 ft) + 332 Ib/2 braces.

Pg = 426 Ib vertical at hanger
Checking Page 11-2, the 1/2” Hilti KB-TZ with 2” embed has a CAPACITY of 435 Ib., which exceeds the
DEMAND.

Step 10. Prepare the seismic brace layout per Part 7.0, Page 1-14.

Step 11. Select a brace member and determine it's total length. A brace member shall be B-Line strut channel or
sch. 40 steel pipe or cable. Maximum allowable horizontal seismic loads and maximum allowable lengths
for the different brace members are listed on page 12-20. The Maximum applied horizontal load
(DEMAND) calculated in Step 7, shall be equal to or less than the maximum allowable horizontal seismic
load (CAPACITY) of the brace chosen from Page 12-20. For this example, assume a brace length of 7'-0".

A. From Page 12-20 choose B-Line B22 Strut brace with an Allowable Horizontal Seismic Load
(CAPACITY) = 1097 Ib. horizontal which exceeds the Transverse Seismic Load (DEMAND) from Step 7
of 494 Ib., and with a Maximum Length = 9'-6", which exceed the example brace length of 7'-0"

B. From Page 12-20 choose B-Line B22 Strut brace with an Allowable Horizontal Seismic Load
(CAPACITY) = 1097 Ib. horizontal which exceeds the Longitudinal Seismic Load (DEMAND) from Step
7 of 988 / 2 braces = 494 Ib.; and with a Maximum Length = 9'-6", which exceeds the example brace
length of 7'-0".

Step 12. Determine if rod stiffeners are required. See Pages 12-16 or 1-17 for maximum lengths allowable for
hanger rods without rod stiffeners. For this example, assume a hanger rod length of 60 inches. Checking
the table on Page 12-17, the Maximum Rod Length without Rod Stiffener for the 1/2" rod of this example =
25". Since the example rod length exceeds this maximum, then Rod Stiffeners must be installed at a
minimum of every 18", as shown on Page 12-17.

bUCT HANGER | HANGER TRANSVERSE BRACING LONGITUDINAL BRACING BAE/(-\iE BRACE | BRACE
FLOOR| |\ 1 [HANGER [ANCHOR [ ANCHOR | BRACE | BRACE [ATTACHMENT | BRACE | BRACE [ATTACHMENT| -pqy |ANCHOR[ANCHOR
LEVEL (LBIFT) SPACING DIA. EMBED |SPACING| DETAIL DETAIL SPACING|DETAIL DETAIL HORIZ. DIA. EMBED
(IN) | (hef) (IN) | (FT.) PAGE PAGE (FT) | PAGE PAGE ©EG) | (N.) [thef) (IN.)

3 26.9 8 1/2 31/4 28’ 4-13 11-1 36' 4-15 11-1 45 5/8 4

In conclusion, the 30" x 40” x 18 gage duct in this example, trapeze hung at 8 ft. spacing on the
third floor of a 4 story building, can be adequately braced using:

Page 4-13, Detail 7, Transverse Rigid Bracing for Trapeze Supported Duct,

Page 4-15, Detail 7/8, Combo Transv. / Longit. Rigid Brace for Trapeze Supported Duct, 4 braces per
location

Page 5-2, Trapeze Brace Spacing Chart for Concrete Wedge Anchors,

Page 11-1, Hilti KB-TZ Wedge Anchors in 4,000 psi NW Concrete,

Page 11-2, Hilti KB-TZ Wedge Anchors in 4,000 psi NW Concrete, for Hanger Attachments, and with
Brace Spacing at 28 ft Transverse and 36 ft Longitudinal.
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THE FOLLOWING TABLES ARE PRE-DESIGNED FOR IMMEDIATE
USE. USING PIPE, DUCT, OR TRAPEZE SIZE/WEIGHT, AND PROJECT
Fp, THESE TABLES PROVIDE SEISMIC BRACE SPACING AND

COMPONENT DESIGN BASED ON OPM 0052-13.
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CABLE BRACE
DUCT

CABLE BRACING INSTALLATION REQUIREMENTS

LATERAL FORCE
F» = 0.50g (ASD)
VERTICAL FORCE
Fay = 0.41g (ASD)

CABLE BRACE DUCT (SHEET STEEL)
INSTALLATION DETAILS: 8-13, 8-14, 8-15

Fo=0.50 G 3/16" CABLE BRACING AT 45 DEG. BRACE ANGLE
F,=041G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
HANGER SEISMIC BRACE SEISMIC BRACE HANGER
RECTANGULAR DUCT SPACING SPACING - MAX ATTACHMENT ATTACHMENT
DUCT SIZE MAX. WT. (FT) TRANS. | LONGIT. | DETAIL JANCHOR**x EMBED| DETAIL |ANCHOR**x EMBED
(PLF) (FT) (FT)**** |(PAGE)*** (IN) (PAGE)*** (IN)
6 SQFT 15.60 8 28 56 11-3 (S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
8§ SQFT 21.30 8 21 42 11-3 (S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
10 SQ FT 23.80 8 18 36 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625x 4.0
12SQFT 25.50 8 22 44 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
16 SQFT 28.40 8 19 38 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
20 SQFT 43.90 8 12 24 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
24 SQFT 51.60 8 11 22 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
28 SQ FT 53.90 8 10 20 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
32SQFT 56.30 8 9 18 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
36 SQFT 58.50 8 9 18 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
*  MAXIMUM PER SMACNA REQUIREMENTS.
** BASED ON HILTI KB-TZ
*** (S) = SINGLE ANCHOR; (D) = DOUBLE ANCHOR
**** THE LONGITUDINAL SPACING IS VALID WHEN THE TRAPEZE IS LOADED CONCENTRICALLY
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CABLE BRACE
DUCT

CABLE BRACING INSTALLATION REQUIREMENTS

LATERAL FORCE
F» = 1.00g (ASD)
VERTICAL FORCE
Fay = 0.41g (ASD)

CABLE BRACE DUCT (SHEET STEEL)
INSTALLATION DETAILS: 8-13, 8-14, 8-15

Fr=1.00G 3/16" CABLE BRACING AT 45 DEG. BRACE ANGLE
Fy=0.41G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
SEISMIC BRACE SEISMIC BRACE HANGER
RECTANGULAR DUCT E'?X'Sﬁré SPACING - MAX ATTACHMENT ATTACHMENT
puctsizé | MAX-WT.|(FT) [ TRANS. [LONGIT. | DETAIL |ANCHOR*x EMBED| DETAIL |ANCHOR"x EMBED
(PLF) (FT) | (FT)*™* |(PAGE)*** (IN) (PAGE)*** (IN)
6 SQFT 15.60 8 18 36 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
8 SQFT 21.30 8 13 26 | 11-3(D)| 0.625x3.125(2) | 11-4(S) 0.625 x 4.0
10 SQ FT 23.80 8 11 22 11-3(D) | 0.625x3.125(2) | 11-4(S) 0.625 x 4.0
12 SQFT 25.50 8 11 22 11-3 (D) | 0.625x3.125(2) | 11-4(S) 0.625 x 4.0
16 SQ FT 28.40 8 9 18 11-3(D) | 0.625x3.125(2) | 11-4 (D) 0.50 x 3.25 (2)
20 SQFT 43.90 8 6 12 11-3(D) | 0.625x3.125(2) | 11-4 (D) 0.50 x 3.25 (2)
24 SQFT 51.60 8 5 10 11-3 (S) 0.625 x 4.0 11-4 (D) 0.50 x 3.25 (2)
28 SQFT 53.90 8 5 10 11-3 (S) 0.625 x 4.0 11-4 (D) 0.50 x 3.25 (2)
32SQFT 56.30 8 4 11-3 (S) 0.625 x 4.0 11-4 (D) 0.50 x 3.25 (2)
36 SQFT 58.50 8 4 11-3 (S) 0.625 x 4.0 11-4 (D) 0.50 x 3.25 (2)

*  MAXIMUM PER SMACNA REQUIREMENTS.

*  BASED ON HILTI KB-TZ

#+ (8) = SINGLE ANCHOR; (D) = DOUBLE ANCHOR
#+ THE LONGITUDINAL SPACING IS VALID WHEN THE TRAPEZE IS LOADED CONCENTRICALLY
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CABLE BRACE
SINGLE HUNG
PIPE OR CONDUIT

CABLE BRACING INSTALLATION REQUIREMENTS

LATERAL FORCE
F» = 0.50g (ASD)
VERTICAL FORCE
Fay = 0.41g (ASD)

CABLE BRACE SINGLE HUNG STEEL PIPE OR CONDUIT
INSTALLATION DETAILS: 6-2 THRU 6-13

Fr=0.50 G 3/16" CABLE BRACING AT 45 DEG. BRACE ANGLE
F =041G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
PIPE SIZE MAX. |HANGER | SEISMIC BRACE SEISMIC BRACE HANGER
(DIA.) WEIGHT |sPAcING |_SPACING - MAX ATTACHMENT ATTACHMENT
(PLF) (FT) | TRANS. [LONGIT. [ DETAIL |ANCHOR**x EMBED| DETAIL |ANCHOR**x EMBED
(FT) (FT)  |(PAGE)*** (IN) (PAGE)** (IN)
141/4 38 7 30* 58 | 11-3(S)| 0.50x3.25 11-4(S) 0.375x 2.0
25* 25 | 11-3(S) 0.375x 2.0 11-4 (S) 0.375x 2.0
1412 ¥+ 45 9 28 49 | 11-3(S) 0.50 x 3.25 11-4 (S) 0.375x 2.0
21* 21 11-3 (S) 0.375x 2.0 11-4 (8) 0.375x 2.0
- 6.2 10 36 36 | 11-3(5) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
15 15 11-3 (S) 0.375 x 2.0 11-4 (S) 0.50 x 2.0
2412 91 1 23 23 | 11-3(0)| 050x3.25(2) | 11-4(S) 0.50 x 3.25
10 10 11-3(S) 0.5x 3.25 11-4 (S) 0.50 x 3.25
, 121 12 17 17 | 11-3(D)| 050x3.25(2) | 11-4(D) | 0.50x3.25(2)
10 10 10 11-3 (S) 0.5x2.0 114 (S) 0.50 x 3.25
12 24 24 | 11-3(D)| 050x3.25(2) | 11-4(D)| 0.50x3.25(2)
4 183 10 12 12 11-3 (S) 0.5x3.25 11-4(D) | 0.50x3.25(2)
6 348 10 14 14 | 11-3(D)| 050x3.25(2) | 11-4(D)| 0.50/3.25(2)
10 10 11-3 (S) 0.625 x 4.0 11-4(D) | 0.50/3.25(2)
8 55.10 8 8 8 11-3(D) | 0.625x4.0(2) | 11-4(D) 0.5/3.25(2)

*  BASED ON MAXIMUM SEISMIC BRACE SPACINGS PER STRESS/DEFLECTION ON PAGE 14-1
*  BASED ON HILTI KB-TZ
#+ (8) = SINGLE ANCHOR; (D) = DOUBLE ANCHOR
#+ [NSTALLATION DETAILS 6-4, 6-6, 6-7 & 6-12 MAY BE USED FOR THESE PIPE DIAMETERS.
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CABLE BRACE
SINGLE HUNG
PIPE OR CONDUIT

CABLE BRACING INSTALLATION REQUIREMENTS

LATERAL FORCE
Fp = 1.00g (ASD)
VERTICAL FORCE
Fpy = 0.41g (ASD)

CABLE BRACE SINGLE HUNG STEEL PIPE OR CONDUIT
INSTALLATION DETAILS: 6-2 THRU 6-13

F,=1.00G 3/16" CABLE BRACING AT 45 DEG. BRACE ANGLE
Fy=041G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
PIPESIZE | MAX. |HANGER| SEISMIC BRACE SEISMIC BRACE HANGER
(DIA) WEIGHT |sPACING |_SPACING - MAX ATTACHMENT ATTACHMENT
(PLF) | (FT) | TRANS.]LONGIT. [ DETAIL [ANCHOR**x EMBED| DETAIL [ANCHOR*x EMBED
FT) | (FT) |(PAGE)™ (IN) (PAGE)™* (IN)
1-1/4 =+ 3.8 29 29 | 11-3(5)[ o050x3.25 11-4 (S) 0.375x 2.0
1-4/2 ¥ 4.5 24 24 | 11-3(S)|  0.50x3.25 11-4 (S) 0.50 x 3.25
2w 6.2 10 18 18 | 11-3(5)[ o050x3.25 11-4 (S) 0.625 x 4.0
2112 9.1 10 11 11| 11-3(8) |  0.50x3.25 11-4 (S) 0.625 x 4.0
3 12.1 8 8 8 | 11-3(S)| 0.50x3.25 11-4 (S) 0.625 x 4.0
4 18.3 12 12 12 | 1-3(D)| 050x325(2) [11-4(D) | 050x3.25(2)
6 348 14 8 8 | 11-3D)| 0625x40(2) [11-4(D) | 0.625x4.0(2)
8 55.10 8 5 5 |11-3(0)| 0625x40(2) |11-4(D)]| 0.625x4.0(2)
*  BASED ON MAXIMUM SEISMIC BRACE SPACINGS PER STRESS/DEFLECTION ON PAGE 14-1
*  BASED ON HILTI KB-TZ
*+ (S) = SINGLE ANCHOR; (D) = DOUBLE ANCHOR
s INSTALLATION DETAILS 6-4, 6-6, 6-7 & 6-12 MAY BE USED FOR THESE PIPE DIAMETERS.
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LATERAL FORCE
CABLE BRACE Fp = 0.50g (ASD)

TRAPEZE CABLE BRACING INSTALLATION REQUIREMENTS
PIPE OR CONDUIT \,CEVRIE ﬁ‘g"&ﬁgf

CABLE BRACE TRAPEZE STEEL PIPE OR CONDUIT
INSTALLATION DETAILS: 8-1, 8-2, 8-3, 8-4, 8-5, 8-6

Fp=0.50G 3/16" CABLE BRACING AT 45 DEG. BRACE ANGLE
Fy=041G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
MAX. HANGER | SEISMIC BRACE SEISMIC BRACE HANGER
TRAPEZE WEIGHT |SPACING | _SPACING - MAX ATTACHMENT ATTACHMENT
(PLF) (FT) |TRANS.* [LONGIT. [ DETAIL [ANCHOR**x EMBED| DETAIL |ANCHOR*x EMBED
(FT) | (FT)*** |(PAGE)*** (IN) (PAGE)** (IN)
TRAPEZE 5 LBIFT 6 40 80 11-3(S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 10 LB/FT 6 40 80 11-3(S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 20 LBIFT 6 28 56 | 11-3(S) 0.625 x 4.0 11-4 (S) 0.50 x 3.25
TRAPEZE 40 LBIFT 6 14 28 11-3(S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 50 LBIFT 6 11 22 | 11-3(8) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 60 LB/FT 5 9 18 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 5 LBIFT 10 40 80 11-3(S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 10 LBIFT 10 40 80 11-3 (S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 20 LB/FT 10 28 56 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 40 LBIFT 10 14 28 1-3(S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 50 LB/FT 10 11 22 | 11-3(9) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 60 LB/FT 10 9 18 11-3(S) 0.625 x 4.0 11-4(D) | 0.625x4.0(2)

* FOR ANY PIPE/CONDUIT ON TRAPEZE, SEISMIC BRACE SPACING MUST NOT EXCEED MAX. TRANSVERSE
SPACING GIVEN IN TABLES IN SECTION 14, AND THIS TABLE

* BASED ON HILTI KB-TZ

#+ (8) = SINGLE ANCHOR; (D) = DOUBLE ANCHOR

#+ THE LONGITUDINAL SPACING IS VALID WHEN THE TRAPEZE IS LOADED CONCENTRICALLY
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CABLE BRACE
TRAPEZE
PIPE OR CONDUIT

CABLE BRACING INSTALLATION REQUIREMENTS

LATERAL FORCE
F» = 1.00g (ASD)
VERTICAL FORCE
Fay = 0.41g (ASD)

CABLE BRACE TRAPEZE STEEL PIPE OR CONDUIT
INSTALLATION DETAILS: 8-1, 8-2, 8-3, 8-4, 8-5, 8-6

Fr=1.00G 3/16" CABLE BRACING AT 45 DEG. BRACE ANGLE
F.=041G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
MAX. HANGER | SEISMIC BRACE SEISMIC BRACE HANGER
TRAPEZE WEIGHT |SPACING| _SPACING - MAX ATTACHMENT ATTACHMENT
(PLF) (FT) |TRANS* [LONGIT. | DETAIL [ANCHOR*x EMBED | DETAIL [ANCHOR*x EMBED
(FT) | (FT)*** |(PAGE)*** (IN) (PAGE)*** (IN)
TRAPEZE 5 LBIFT 6 40 80 11-3 (S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 10 LB/FT 6 28 56 11-3 (S) 0.625 x 4.0 11-4 (S) 0.50 x 3.25
TRAPEZE 20 LB/FT 6 14 28 11-3 (S) 0.625 x 4.0 11-4 (S) 0.50 x 3.25
TRAPEZE 40 LBIFT 6 14 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 50 LB/FT 6 1 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 60 LB/FT 5 8 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 5 LBIFT 10 40 80 11-3 (S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 10 LB/FT 10 28 56 11-3 (S) 0.625 x 4.0 11-4 (S) 0.50 x 3.25
TRAPEZE 20 LB/FT 10 14 28 11-3 (S) 0.625 x 4.0 11-4(D) [ 0.50x3.25(2)
TRAPEZE 40 LB/FT 10 7 14 1-3(S) 0.625 x 4.0 11-4(D) |  0.50x 3.25 (2)
TRAPEZE 50 LB/FT 10 5 1 11-3 (S) 0.625 x 4.0 11-4(D) [ 0.50x3.25(2)
TRAPEZE 60 LB/FT 10 4 8 11-3 (S) 0.625 x 4.0 11-4(D) | 0.625x4.0(2)

*%

FOR ANY PIPE/CONDUIT ON TRAPEZE, SEISMIC BRACE SPACING MUST NOT EXCEED MAX. TRANSVERSE
SPACING GIVEN IN TABLES IN SECTION 14, AND THIS TABLE
BASED ON HILTI KB-TZ
#+ () = SINGLE ANCHOR; (D) = DOUBLE ANCHOR
#+ THE LONGITUDINAL SPACING IS VALID WHEN THE TRAPEZE IS LOADED CONCENTRICALLY
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RIGID BRACE
DUCT

RIGID BRACING INSTALLATION REQUIREMENTS

LATERAL FORCE
F» = 0.50g (ASD)
VERTICAL FORCE
Fay = 0.41g (ASD)

RIDGE BRACE DUCT (SHEET STEEL)
INSTALLATION DETAILS: 4-13, 4-14, 4-15

Fr=0.50G RIDGE BRACING AT 45 DEG. BRACE ANGLE
F.=041G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
SEISMIC BRACE SEISMIC BRACE HANGER
RECTANGULAR DUCT ;':‘ ﬁ‘gﬁﬁ SPACING - MAX ATTACHMENT ATTACHMENT
DUCT SIZE MAX.WT.| (1) | TRANS. [LONGIT. | DETAIL | ANCHOR*x EMBED| DETAIL (ANCHOR*x EMBED
(PLF) (FT) | (FT)*** |(PAGE)*** (IN) (PAGE)*** (IN)
6 SQFT 15.60 8 28 56 11-3 (S) 0.50 x 3.25 11-4 (S) 0.625 x 4.0
8SQFT 21.30 8 21 42 11-3(S) 0.50 x 3.25 11-4(S) 0.625 x 4.0
10 SQFT 23.80 8 18 36 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
12 SQFT 25.50 8 18 36 11-3(S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
16 SQFT 28.40 8 16 32 11-3(S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
20 SQFT 43.90 8 10 21 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
24 SQFT 51.60 8 9 18 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
28 SQFT 53.90 8 8 16 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
32SQFT 56.30 8 8 16 11-3(S) 0.625x 4.0 11-4 (D) 0.625 x 4.0 (2)
36 SQFT 58.50 8 8 16 11-3 (S) 0.625 x 4.0 11-4 (D) 0.625 x 4.0 (2)

*  MAXIMUM PER SMACNA REQUIREMENTS.

*  BASED ON HILTI KB-TZ
#+ (8) = SINGLE ANCHOR; (D) = DOUBLE ANCHOR

**** THE LONGITUDINAL SPACING IS VALID WHEN THE TRAPEZE IS LOADED CONCENTRICALLY
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Poveening Business Worldwide
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RIGID BRACE
DUCT

RIGID BRACING INSTALLATION REQUIREMENTS

LATERAL FORCE
F» = 1.00g (ASD)
VERTICAL FORCE
Fay = 0.41g (ASD)

RIDGE BRACE DUCT (SHEET STEEL)
INSTALLATION DETAILS: 4-13, 4-14, 4-15

F,=1.00 G RIDGE BRACING AT 45 DEG. BRACE ANGLE
F.=041G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
HANGER | SEISMIC BRACE SEISMIC BRACE HANGER
RECTANGULAR DUCT SPACING SPACING - MAX ATTACHMENT ATTACHMENT
DUCT SIZE MAX. WT. (FT) TRANS. | LONGIT. | DETAIL |ANCHOR**x EMBED| DETAIL JANCHOR**x EMBED
(PLF) (FT) | (FTy** |(PAGE)** (IN) (PAGE)™ (IN)
6 SQFT 15.60 8 15 30 11-3 (S) 0.625x 4.0 11-4 (S) 0.625x 4.0
8SQFT 21.30 8 11 2 |1-3(D) [ 0.625x3125(2) [ 11-4(S) 0.625 x 4.0
10 SQFT 23.80 8 9 18 11-3 (D) | 0.625x3.125(2) 11-4 (S) 0.625 x 4.0
12SQFT 25.50 8 9 18 11-3(D) | 0.625x3.125(2) | 11-4(S) 0.625 x 4.0
16 SQ FT 28.40 8 8 16 | 11-3(D) [ 0.625x3.125(2) | 11-4(S) 0.625 x 4.0
20 SQFT 43.90 8 5 10 11-3 (D) | 0.625x 3.125 (2) 11-4 (D) 0.625x 4.0 (2)
24 SQFT 51.60 8 4 8 11-3 (D) | 0.625 x 3.125 (2) 11-4 (D) 0.625 x 4.0 (2)
28 SQFT 53.90 8 4 8 11-3 (D) | 0.625x 3.125(2) 11-4 (D) 0.625x 4.0 (2)
32SQFT 56.30 6 4 8 11-3 (D) | 0.625x 3.125 (2) 11-4 (D) 0.625x 4.0 (2)
36 SQFT 58.50 6 4 8 11-3 (D) | 0.625 x 3.125 (2) 11-4 (D) 0.625x 4.0 (2)
*  MAXIMUM PER SMACNA REQUIREMENTS.
** BASED ON HILTI KB-TZ
** (S) = SINGLE ANCHOR; (D) = DOUBLE ANCHOR
**** THE LONGITUDINAL SPACING IS VALID WHEN THE TRAPEZE IS LOADED CONCENTRICALLY.
b PAGE:
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RIGID BRACE LATERAL FORCE
SINGLE HUNG F» = 0.50g (ASD)
STEEL PIPE OR RIGID BRACING INSTALLATION REQUIREMENTS VERTIC AL FORCE

CONDUIT Fay = 0.41g (ASD)

RIDGE BRACE SINGLE HUNG STEEL PIPE OR CONDUIT
INSTALLATION DETAILS: 2-4, 2-10, 2-14, 2-14a

Fp=0.50 G RIDGE BRACING AT 45 DEG. BRACE ANGLE
Fy=041G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
PIPE SIZE MAX. |HANGER | SEISMIC BRACE SEISMIC BRACE HANGER
(DIA) WEIGHT |sPAcING |_SPACING - MAX ATTACHMENT ATTACHMENT
(PLF) | (FT) | TRANS. [LONGIT. | DETAIL [ANCHOR*x EMBED| DETAIL [ANCHOR*x EMBED
(FT) (FT) |(PAGE)** (IN) (PAGE)™* (IN)
14114 13 . 30 58 | 11-3(S) 0.50 x 3.25 11-4 (S) 0.375 x 3.25
25 25 | 11-3(S) 0.375 x 2.0 11-4 () 0.375 x 3.25
1412 45 9 28 49 | 11-3(8) 0.50 x 3.25 11-4 () 0.375 x 3.25
21 21 11-3 (S) 0.375x2.0 11-4(S) 0.375 x 3.25
2 6.2 10 36 3% | 11-3(S)| 050x325 | 11-4(S)| 0.625x40
15 15 | 11-3(S) 0.375x 2.0 11-4 (S) 0.625 x 4.0
2112 Y » 34 34 | 11-3(D)| 050x3.25(2) | 11-4(S) 0.625 x 4.0
14 14 | 11-3(S) 0.5x 2.0 11-4 (S) 0.625 x 4.0
3 124 i 26 26 | 1-3(0)[ 050x325(2) [114(D)| 050x3.25(2)
8 10 10 | 11-3(S) 0.5 x 3.25 11-4(D) | 0.50x3.25(2)
12 27 27 | 11-3(D)| 050x3.25(@2) | 11-4(D) | 0.625x4.0(2)
4 18.3 10 12 12 | 11-3(8) 0.5 x 3.25 11-4(D) | 0.6.25x4.0(2)
6 348 y 14 14 | 11-3(D)| 050x3.25(2) | 11-4(D) [ 0.625x4.0(2)
11-3 (S) 0.50 x 3.25 11-4 (D) | 0.625x 4.0 (2)
8 55.10 8 8 8 11-3(D) | 0.50x3.25(2) | 11-4(D) [ 0.625x4.0(2)

*  BASED ON MAXIMUM SEISMIC BRACE SPACING PER STRESS/DEFLECTION ON PAGE 14-1
** BASED ON HILTI KB-TZ
***(8) = SINGLE ANCHOR; (D) = DOUBLE ANCHOR
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RIGID BRACE LATERAL FORCE

SINGLE HUNG F» = 1.00g (ASD)
STEEL PIPE RIGID BRACING INSTALLATION REQUIREMENTS VERTIC AL FORCE
OR CONDUIT Fay = 0.41g (ASD)

RIDGE BRACE SINGLE HUNG STEEL PIPE OR CONDUIT
INSTALLATION DETAILS: 2-4, 2-10, 2-14, 2-14a

F-=1.00G RIDGE BRACING AT 45 DEG. BRACE ANGLE
Fy,=041G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
SEISMIC BRACE SEISMIC BRACE HANGER
PIF(’; 2I)Z . W’gfg,.',-r gsxgﬁz SPACING - MAX ATTACHMENT ATTACHMENT
(PLF) (FT) TRANS. | LONGIT. | DETAIL |JANCHOR**x EMBED| DETAIL | ANCHOR**x EMBED
(FT) (FT) |(PAGE)*** (IN) (PAGE)**1 (IN)
1-1/4 3.8 24 29 11-3 (S) 0.50 x 3.25 11-4 (S) 0.5 x3.25
1-1/2 45 24 24 11-3 (S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
2 6.2 10 18 18 11-3 (S) 0.50 x 3.25 11-4 (D) 0.50 x 3.25 (2)
2-1/2 9.1 10 12 12 11-3 (S) 0.50 x 3.25 11-4 (D) 0.50 x 3.25 (2)
3 12.1 8 9 9 11-3 (S) 0.50 x 3.25 11-4 (D) 0.625 x 4.0 (2)
4 18.3 10 13 13 11-3(D) | 0.50x 3.25 (2) 11-4 (D) 0.625x 4.0 (2)
6 34.8 8 7 7 11-3 (D) | ~ 0.625 x 4.0 (2) 11-4 (D) 0.625x 4.0 (2)
8 55.10 4 4 4 11-3 (D) | 0.625 x 4.0 (2) 11-4 (D) 0.625 x 4.0 (2)

*

BASED ON MAXIMUM SEISMIC BRACE SPACINGS PER STRESS/DEFLECTION ON PAGE 14-1
** BASED ON HILTI KB-TZ
*** (8) = SINGLE ANCHOR,; (D) = DOUBLE ANCHOR
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RIGID BRACE
TRAPEZE
STEEL PIPE
OR CONDUIT

RIGID BRACING INSTALLATION REQUIREMENTS

LATERAL FORCE
F» = 0.50g (ASD)
VERTICAL FORCE
Fay = 0.41g (ASD)

RIDGE BRACE TRAPEZE STEEL PIPE OR CONDUIT
INSTALLATION DETAILS: 4-1, 4-2, 4-3, 4-4, 4-5, 4-6

Fr=0.50 G RIDGE BRACING AT 45 DEG. BRACE ANGLE
Fv=041G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
MAX. HANGER | SEISMIC BRACE SEISMIC BRACE HANGER
TRAPEZE WEIGHT  |SPACING [_SPACING - MAX ATTACHMENT ATTACHMENT
(PLF) (FT) |TRANS* [ LONGIT. | DETAIL ANCHOR*x EMBED | DETAIL [ANCHOR**x EMBED
(FT) (FT)*** |(PAGE)*** (IN) (PAGE)*** (IN)
TRAPEZE 5 LB/FT 6 40 80 11-3 (S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 10 LB/FT 6 40 80 11-3 (S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 20 LB/FT 6 23 46 11-3 (S) 0.625x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 40 LB/FT 6 11 23 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 50 LB/FT 6 18 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 60 LB/FT 6 18 | 11-3(8) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 5 LB/FT 10 40 80 11-3 (S) 0.50x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 10 LB/FT 10 40 80 11-3 (S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 20 LB/FT 10 23 46 | 11-3(S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 40 LB/FT 10 11 23 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 50 LB/FT 10 9 18 11-3 (S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 60 LB/FT 10 9 18 11-3 (S) 0.625 x 4.0 11-4 (D) 0.50 x 3.25 (2)

* FOR ANY PIPE/CONDUIT ON TRAPEZE, SEISMIC BRACE SPACING MUST NOT EXCEED MAX. TRANSVERSE

SPACING GIVEN IN TABLES IN SECTION 14, AND THIS TABLE
* BASED ON HILTI KB-TZ
#+ (8) = SINGLE ANCHOR; (D) = DOUBLE ANCHOR
#+ THE LONGITUDINAL SPACING IS VALID WHEN THE TRAPEZE IS LOADED CONCENTRICALLY
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RIGID BRACE
TRAPEZE
STEEL PIPE
OR CONDUIT

RIGID BRACING INSTALLATION REQUIREMENTS

LATERAL FORCE
F» = 1.00g (ASD)
VERTICAL FORCE
Fay = 0.41g (ASD)

RIDGE BRACE TRAPEZE STEEL PIPE OR CONDUIT
INSTALLATION DETAILS: 4-1, 4-3, 4-2, 4-4, 4-5, 4-6

Fo=1.00G RIDGE BRACING AT 45 DEG. BRACE ANGLE
Fy=041G SAND LIGHTWEIGHT CONCRETE OVER METAL DECK
MAX. HANGER | SEISMIC BRACE SEISMIC BRACE HANGER
TRAPEZE WEIGHT |SPACING |_SPACING - MAX ATTACHMENT ATTACHMENT
(PLF) (FT) |TRANS* | LONGIT. [ DETAIL |ANCHOR*x EMBED| DETAIL |ANCHOR*x EMBED
(FT) | (FT)*** |(PAGE)*** (IN) (PAGE)*** (IN)
TRAPEZE 5 LBIFT 6 40 80 | 11-3(S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 10 LB/FT 6 28 56 | 11-3(S) 0.625 x 4.0 11-4 () 0.625 x 4.0
TRAPEZE 20 LB/FT 6 14 28 | 11-3() 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 40 LBIFT 6 5 10 | 11-3(S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 50 LBIFT 6 11-3(S) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 60 LBIFT 5 11-3(§) 0.625 x 4.0 11-4 (S) 0.625 x 4.0
TRAPEZE 5 LB/FT 10 40 80 [ 11-3(S) 0.50 x 3.25 11-4 (S) 0.50 x 3.25
TRAPEZE 10 LB/FT 10 28 56 [ 11-3(8) 0.625 x 4.0 11-4(D) | 050x3.25(2)
TRAPEZE 20 LBIFT 10 14 28 | 11-3(8) 0.625x 4.0 11-4(D) | 0.50x3.25(2)
TRAPEZE 40 LB/FT 10 5 10, | 11-3(S) 0.625 x 4.0 11-4(D) [ 0.50x3.25(2)
TRAPEZE 50 LB/FT 10 4 8 11-3 () 0.625 x 4.0 11-4(D) [ 0.50x3.25(2)
TRAPEZE 60 LB/FT 10 3 6 11-3 (S) 0.625 x 4.0 11-4(D) [ 0.50x3.25(2)

*%k

FOR ANY PIPE/CONDUIT ON TRAPEZE, SEISMIC BRACE SPACING MUST NOT EXCEED MAX. TRANSVERSE
SPACING GIVEN IN TABLES IN SECTION 14, AND THIS TABLE
BASED ON HILTI KB-TZ
#+ () = SINGLE ANCHOR; (D) = DOUBLE ANCHOR
#+ THE LONGITUDINAL SPACING IS VALID WHEN THE TRAPEZE IS LOADED CONCENTRICALLY
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9.0 COMPONENT PART NUMBER REFERENCE:

B-LINE B3100 FIG. 1CBS FIG. 98
Part Number Description Part Number Description Part Number Description
78101105026 B3100-1 1/2 HDG CLVS HNGR Y006012 FIG. 1CBS 1 1/4 CLVSBLT SP PGL Y51900304 FIG. 98 STIFFENER 304
78101105024 B3100-1 1/2 PLN CLVS HNGR Y006014 FIG. 1CBS 1 1/2"CLVSBLT SP PGL Y51900316 FIG. 98 STIFFENER 316
78101105714 B3100-1 1/2 S54 Y006020 FIG. 1CBS 2" CLVSBLT SP PGL YS1900HDG FIG. 98 STIFFENER HDG
78101174556 B3100-1 1/2 SS6 CLVS Y006024 FIG. 1CBS 2 1/2"CLVSBLT SP PGL
78101105025 B3100-1 1/2 ZN CLVS HGR Y006030 FIG. 1CBS 3" CLVSBLT SP PGL FIG. 98B
78101105020 B3100-1 1/4 HDG CLVS HNGR Y006034 FIG. 1CBS 3 1/2"CLVSBLT SP PGL Part Number JDescription
78101105018 B3100-1 1/4 PLN CLVS HNGR Y006040 FIG. 1CBS 4" CLVSBLT SP PGL YS1900BE FIG. 98B STIFFENER BREAK-OFF BLT HEAD EG
78101105713 B3100-1 1/4 S54 Y006050 FIG. 1CBS 5" CLVSBLT SP PGL YS1900BEGP JFIG. 98B STIFFENER BREAK-OFF BLT HEAD EG
78101174558 B3100-1 1/4 SS6 CLVS Y006060 FIG. 1CBS 6" CLVSBLT SP PGL
78101105019 B3100-1 1/4 ZN CLVS HGR Y006080 FIG. 1CBS 8" CLVSBLT SP PGL ATR
78101105038 B3100-2 1/2 HDG CLVS HNGR Part Number Description
78101105036 B3100-2 1/2 PLN CLVS HNGR FIG. 980 3/8",1/2",5/8",3/4"
78101105716 B3100-2 1/2 SS4 Part Number Description 78101169034 ATR, 3/8X120 PLN
78101174567 B3100-2 1/2 SS6 CLVS Y3410003E FIG. 980 3/8HL UNIVBRCATT EG 78101169035 ATR, 3/8X120 ZN
78101105037 B3100-2 1/2 ZN CLVS HGR Y3410003 FIG. 980 3/8HL UNIVBRCATT PLN 78101187873 ATR, 3/8X120 HDG
78101105032 B3100-2 HDG CLVS HNGR Y3410004E FIG. 980 1/2HL UNIVBRCATT EG 78101187875  JATR, 3/8X120 554
78101105030 B3100-2 PLN CLVS HNGR Y3410004 FIG. 980 1/2HL UNIVBRCATT PLN 78101191953 ATR, 3/8X120 SS6
78101105715 B3100-2 554 Y3410005E FIG. 980 5/8HL UNIVBRCATT EG 78101104920 ATR, 3/8X144 SS6
78101174564 B3100-2 SS6 CLVS HNGR Y341000005 FIG. 980 5/8HL UNIVBRCATT PLN 78101169036 ATR, 3/8X144 PLN
78101105031 B3100-2 ZN CLVS HNGR Y3410006E FIG. 980 3/4HL UNIVBRCATT EG 78101169037 ATR, 3/8X144 ZN
78101105050 B3100-3 1/2 HDG CLVS HNGR Y3410006 FIG. 980 3/4HL UNIVBRCATT PLN 78101187901 ATR, 3/8X144 S54
78101105048 B3100-3 1/2 PLN CLVS HNGR Y3410004HDG FIG. 980 1/2HL UNIVBRCATT HDG 78101104911 ATR, 1/2X120 SS6
78101174575 B3100-3 1/2 SS4 CLVS Y3410006HDG FIG. 980 3/4HL UNIVBRCATT HDG 78101169044 ATR, 1/2X120 PLN
78101174576 B3100-3 1/2 SS6 CLEVIS Y3410005HDG ~ JFIG. 980 5/8HL UNIVBRCATT HDG 78101169045 ATR, 1/2X120 ZN
78101105049 B3100-3 1/2 ZN CLVS HGR Y3410005316 FIG. 980S 1/2" HL UNIVBRCATT SS 316 78101187880 ATR, 1/2X120 HDG
78101105044 B3100-3 HDG CLVS HNGR 78101187882 ATR, 1/2X120 554
78101105042 B3100-3 PLN CLVS HNGR FIG. 980H 78101104251 ATR, 1/2X144 SS4
78101105717 B3100-3 SS4 Part Number fDescription 78101169047 ATR, 1/2X144 ZN
78101174574 B3100-3 556 CLVS HNGR Y341007HE - JFIG. 980H 7/8" HEAVEDUTUNIVBRCATT EG 78101187910 ATR, 1/2X144 SS6
78101105043 B3100-3 ZN CLVS HNGR Y341010HE JFIG. 980H 1" HEAVEDUTUNIVBRCATT EG 78101169054 ATR, 5/8X120 PLN
78101105056 B3100-4 HDG CLVS HNGR Y341012HE  JFIG. 980H 1-1/4" HEAVEDUTUNIVBRCATT EG 78101169055 ATR, 5/8X120 ZN
78101105054 B3100-4 PLN CLVS HNGR 78101193482 ATR, 5/8X120 554
78101105718 B3100-4 SS4 FIG. 909 78101169056 ATR, 5/8X144 PLN
78101174580 B3100-4 SS6 CLVS HNGR Part Number Description 78101169057  JATR, 5/8X144 ZN
78101105055 B3100-4 ZN CLVS HNGR Y33901004E FIG. 909 1" NO THRD SWVL 1/2" HLEG 78101187916 ATR, 5/8X144 SS4
78101105062 B3100-5 HDG CLVS HNGR Y33901004 FIG. 909 1" NO THRD SWVL 1/2" HL PLN 78101187917 ATR, 5/8X144 556
78101105060 B3100-5 PLN CLVS HNGR Y33901005E FIG. 909 1" NO THRD SWVL 5/8" HL EG 12377616 ATR, 3/4X120 556
78101105719 B3100-5 SS4 Y33901005 FIG. 909 1" NO THRD SWVL 5/8" HL PLN 12463642 ATR, 3/4X120 HDG
78101174584 B3100-5 SS6 CLVS HNGR Y33901006E FIG. 909 1" NO THRD SWVL 3/4" HLEG 78101169064 ATR, 3/4X120 PLN
78101105061 B3100-5 ZN CLVS HNGR ¥33901006 FIG. 909 1" NO THRD SWVL 3/4" HL PLN 78101169065 ATR, 3/4X120 ZN
78101105065 B3100-6 HDG CLVS HNGR 78101187918 ATR, 3/4X120 S54
78101105066 B3100-6 PLN CLVS HNGR FIG. 910 11681009 ATR, 3/4X144 HDG
78101105720 B3100-6 554 part Number Description 12307049 ATR, 3/4X144 S56
78101174586 B3100-6 S56 CLVS HNGR Y33701004E FIG. 910 1 SVLEQBFTNG EG 78101169066 ATR, 3/4X144 PLN
78101105067 B3100-6 ZN CLVS HNGR 78101169067 ATR, 3/4X144 ZN
78101105071 B3100-8 HDG CLVS HNGR FIG. 986 78101187922 ATR, 3/4X144 S54
78101105072 B3100-8 PLN CLVS HNGR
78101105721 B3100-8 554 Part Number JDescription
101170550 53100.8 S5¢ CLVS NG Vas5004GP ?és 986 1/2 MECSEISMICSTRUCTL ATTACH
78101105073 B3100-8 ZN CLVS HNGR
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9.0 COMPONENT PART NUMBER REFERENCE:

E-T-N

Povwening Husiness Worldwide

509 WEST MONROE STREET | HIGHLAND, IL 62249

P: (800) 851-7415 | F: (800) 356 1438

Structural Engineer: Mohammad Hariri
California SE No. S$3545

B-LINE FIG. 4B B-LINE B3380 (CONT.) B-LINE B3380 (CONT.)
Part Number Description Part Number Description Part Number Description
Y086012E FIG. 4B 1 1/4 PIPE CLAMP EG 11677185 B3381-4 12212996 B3383-6CI CAST IRON CAL/SIL
Y086012 FIG. 4B 1 1/4 PIPE CLAMP PLN 11677193 B3381-6 78205128152 B3383-8
Y086014E FIG. 4B 1 1/2 PIPE CLAMP EG 12108236 B3381-21/2 12212998 B3383-8CI CAST IRON CAL/SIL
Y086014 FIG. 4B 1 1/2 PIPE CLAMP PLN 78101172378 B3382-1 11837100 B3384-1 1/2 CAL/SIL
Y086020E FIG. 4B 2" PIPE CLAMP EG 78101172380 B3382-1 1/2 CAL/SIL- INA 11734889 B3384-1 1/4 CAL/SIL
Y086020 FIG. 4B 2" PIPE CLAMP PLN 78101172379 B3382-11/4 11837103 B3384-1 CAL/SIL
Y086024E FIG. 4B 2 1/2 PIPE CLAMP EG 11990436 B3382-1/2 78101172430 B3384-10
Y086024 FIG. 4B 2 1/2 PIPE CLAMP PLN 78101172389 B3382-10 CAL/SIL - INA 11806145 B3384-12 CAL/SIL
Y086030E FIG. 4B 3" PIPE CLAMP EG 12426167 B3382-12 CALCIUM SILICATE 11834065 B3384-14 CAL/SIL
Y086030 FIG. 4B 3" PIPE CLAMP PLN 12575128 B3382-14 CALCIUM SILICATE 11806039 B3384-16 CAL/SIL
Y086040E FIG. 4B 4" PIPE CLAMP EG 11988039 B3382-16 CALCIUM SILICATE 11638916 B3384-2 1/2 CALCIUM SILICATE
Y086040 FIG. 4B 4" PIPE CLAMP PLN 11668155 B3382-18 CALCIUM SILICATE 11697932 B3384-2 CAL/SIL
Y086060E FIG. 4B 6" PIPE CLAMP EG 11741042 B3382-2 11806040 B3384-20 CAL/SIL
Y086060 FIG. 4B 6" PIPE CLAMP PLN 11741044 B3382-21/2 12212992 B3384-24 CAL/SIL
Y086080E FIG. 4B 8" PIPE CLAMP EG 12197451 B3382-20 78205128150 B3384-3
Y086080 FIG. 4B 8" PIPE CLAMP PLN 12197450 B3382-24 12004867 B3384-3/4 CAL/SIL
78205128141 B3382-3 12212991 B3384-30 CAL/SIL
11935569 B3382-3/4 78205128149 B3384-4
B-LINE B3380 12197409 B3382-30 11638919 B3384-5 CALCIUM SILICATE
Part Number Description 78205128139 B3382-4 78101172428 B3384-6 CAL/SIL - INA
12382238 B3380-1 CAL/SIL 11809817 B3382-5 78101172429 B3384-8 CAL/SIL - INA
12382239 B3380-5 CAL/SIL 78205128138 B3382-6 11757728 B3385-2
12383328 B3380-3/4 CAL/SIL 78205128137 B3382-8 78101172444 B3385-2 1/2 CAL/SIL- INA
12383470 B3380-2 1/2 CAL/SIL 11834663 B3383-11/2 78205132503 B3385-3
78101172344 B3380-3 CAL/SIL 11990433 B3383-11/4 78205128148 B3385-4
78101172348 B3380-6 CAL/SIL - INA 12212993 B3383-1 CAL SIL SHIELD 12078560 B3385-6
78205133288 B3380-4 CAL/SIL 11867182 B3383-1 554 11990432 B3386-11/2
11677170 B3381-1 78101172396 B3383-1/2 11990434 B3386-1
11677172 B3381-11/2 78205128151 B3383-10 11990435 B3386-3/4
11677183 B3381-2 78101172411 B3383-12 CAL/SIL - INA 11990479 B3386-2
11677184 B3381-3 12212997 B3383-12CI CAST IRON CAL/SIL 12076209 B3386-2 1/2
78101172412 B3383-14 12101422 B3386-3
12368401 B3383-16 CALCIUM SILICATE 12373875 B3386-11/4
11668156 B3383-18 CALCIUM SILICATE 78101172471 B3386-8
78101172402 B3383-2 1/2 CAL/SIL- INA 78101172472 B3386-10
11986637 B3383-2 CALSIL SHIELD 78205128144 B3386-6 X3 1/2
11867183 B3383-2 554 78205128145 B3386-4
12212994 B3383-2CI CAST IRON CAL/SIL 78205128146 B3386-6
12464064 B3383-3 1/2 CAL/SIL - INA 78205128147 B3386-5
78101172403 B3383-3 CAL/SIL - INA 11742722 B3387-6 CALCIUM SILICATE
78101172397 B3383-3/4 CAL/SIL - INA 11742724 B3387-8 CALCIUM SILICATE
12212995 B3383-3CI CAST IRON CAL/SIL 12018235 B3387-4 CALCIUM SILICATE
78205128155 B3383-4 12018237 B3387-1 CALCIUM SILICATE
11867184 B3383-4 554 12206382 B3387-10 CALCIUM SILICATE
12213866 B3383-4CI CAST IRON CAL/SIL 12206383 B3387-14 CALCIUM SILICATE
78205128154 B3383-5
78205128153 B3383-6
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9.0 COMPONENT PART NUMBER REFERENCE:

FIG. 4L

HILTI KB-TZ

Part Number

Description

Part Number

Description

Y093010E FIG. 4LA 1" LONG LAT SWAY BRC ATT EG
Y093010 FIG. 4LA 1" LONG LAT SWAY BRC ATT PLN
Y093012E FIG. 4LA 1 1/4" LONG LAT SWAY BRC ATT EG
Y093012 FIG. 4LA 1 1/4"LONG LAT SWAY BRC ATT PLN
Y093014E FIG. 4LA 1 1/2" LONG LAT SWAY BRC ATT EG
Y093014 FIG. 4LA 1 1/2"LONG LAT SWAY BRC ATT PLN
Y093020E FIG. 4LA 2" LONG LAT SWAY BRC ATT EG
Y093020 FIG. 4LA 2" LONG LAT SWAY BRC ATT PLN
Y093024E FIG. 4LA 2 1/2" LONG LAT SWAY BRC ATT EG
Y093024 FIG. 4LA 2 1/2"LONG LAT SWAY BRC ATT PLN
Y093030E FIG. 4LA 3" LONG LAT SWAY BRC ATT EG
Y093030 FIG. 4LA 3" LONG LAT SWAY BRC ATT PLN
Y093040E FIG. 4LA 4" LONG LAT SWAY BRC ATT EG
Y093040 FIG. 4LA 4" LONG LAT SWAY BRC ATT PLN
Y093050E FIG. 4LA 5" LONG LAT SWAY BRC ATT EG
Y093050 FIG. 4LA 5" LONG LAT SWAY BRC ATT PLN
Y093060E FIG. 4LA 6" LONG LAT SWAY BRC ATT EG
Y093060 FIG. 4LA 6" LONG LAT SWAY BRC ATT PLN
Y093080E FIG. 4LA 8" LONG LAT SWAY BRC ATT EG
Y093080 FIG. 4LA 8" LONG LAT SWAY BRC ATT PLN
Y093100E FIG. 4LA 10" LONG LAT SWAY BRC ATT EG
Y093100 FIG. 4LA 10" LONG LAT SWAY BRC ATT PLN
Y093120E FIG. 4LA 12" LONG LAT SWAY BRC ATT EG
Y093120 FIG. 4LA 12" LONG LAT SWAY BRC ATT PLN

Y088020E FIG. 4L 2" PIPECL EQB EG 12454021 KBTZ-1/2 X 3 3/4 HILTI EXP ANCHOR
Y088020 FIG. 4L 2" PIPECL EQB PLN
Y088024E FIG. 4L 2 1/2" PIPECL EQB EG POWERS WOOD KNOCKER
Y088024 FIG.4L 2 1/2" PIPECL EQB PLN Part Number JDescription
YO88030E FIG. 4L 3" PIPECL EQB EG 78205131147 JACPW-25 WOOD KNOCKER
Y088030 FIG. 4L 3" PIPECL EQB PLN 78205131149 JACPW-37 WOOD KNOCKER
YO88040E FIG. 4L 4" PIPECL EQB EG 78205131151 JACPW-50 WOOD KNOCKER
Y088040 FIG. 4L 4" PIPECL EQB PLN 78205131152 JACPW-62 WOOD KNOCKER
Y088060E FIG. 4L 6" PIPECLEQB EG 78205131153 JACPW-75 WOOD KNOCKER
Y088060 FIG. 4L 6" PIPECL EQB PLN
YO88080E FIG. 4L 8" PIPECL EQB EG POWERS BANG-IT
Y088080 FIG. 4L 8" PIPECL EQB PLN Part Number [Description
11905158 ACPD-87 BANG-IT

B-LINE B22 STRUT 78205131154 JACPD-25 BANG-IT
Part Number Description 78205131156 JACPD-37 BANG-IT
78101121130 B22-120 GLV 78205131157 JACPD-50 BANG-IT
78101121122 B22-120 5S4 78205131158 JACPD-62 BANG-IT
78101121109 B22-120 HDG 78205131166 JACPD-75 BANG-IT
78101104581 B22-120 SS6
11997954 B22-240 ZN
78101121117 B22-240 HDG
78101121126 B22-240 SS4
78101121135 B22-240 GLV
78101181236 B22-240 SS6

FIG. 4LA

part Number jDescription
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9.0 COMPONENT PART NUMBER REFERENCE:

FIG. 825

B-LINE BN200 CHANNEL NUT

B-LINE B200 HEX BOLT

Part Number JDescription

Part Number

Description

Part Number [Description

Y334010012E JFIG. 906 1 & 1 1/4 MFA H1&H2=9/16 EG

Y340000E FIG. 825 BJ EQBATMT EG 78101140623 [N224WO (1/4) ZN LOCK NUT CBLC000940 [BLK HHCS 3/8X1 HDG
¥340000 FIG. 825 BJ EQBATMT PLN 78101140626 [N224WO (1/4) SS4 LOCK NUT CBL6225247 [BLK HHCS 3/8X1 PLN
78101184914 |N224WO (1/4) SS6 LOCK NUT CBL6225041 JBLK HHCS 3/8X1 5S4
FIG. 828 78101140613 [N223WO (5/16) ZN LOCK NUT 78101199015 |BLK HHCS 3/8X1 SS6
part Number jDescription 78205138259 N223WO (5/16)SS6 LOCK NUT 78101198832 |BLK HHCS 3/8X1 ZN
FIG. 828 UNIV STRUCT SWAY BRC ATTACH 28101140653 [N228WO (3/8) ZN LOCK NUT CBLT004082 [BLK HHCS 3/8X1 1/4 HDG
Y340800E EG
TIC. 828 UNIV STRUCT SWAY BRC ATTACH 78101184915 [N228WO (3/8) SS6 LOCK NUT CBL6225249 |BLK HHCS 3/8X1 1/4 PLN
Y340800 PLN 78101140643 |N226WO (7/16) ZN LOCK NUT CBL6225042 |BLK HHCS 3/8X1 1/4 SS4
78101140633 N225WO (1/2) ZN LOCK NUT 78101102474 |BLK HHCS 3/8X1 1/4 SS6
FIG. 906 78101184916 JN225WO0 (1/2) SS6 LOCK NUT CBL6225074 [BLK HHCS 3/8X1 1/4 ZN
Part Number JDescription 78101198428 IN225WO (1/2) YZN LOCK NUT CBL6225076 [BLK HHCS 1/2X1 PLN

78205135757 |BLK HHCS 1/2X1 SS4

12104411 N255WO (5/8) S56 LOCK NUT
¥334010012 JFIG. 906 1 & 1 1/4 MFA H1&H2=9/16 PLN 78101140663 [N255WO (5/8) ZN LOCK NUT 78205121410 JBLK HHCS 1/2X1 SS6

12165894  [N275WO (3/4) 556 LOCK NUT CBL6225043 JBLK HHCS 1/2X1ZN

B-LINE HN HEX NUT 78101140773 IN275WO (3/4) ZN LOCK NUT CBL6225004 |BLK HHCS 1/2X1 1/4 HDG

Part Number JDescription 78101191090 [N275WO 554 (3/4) CBL6225087 JBLKHHCS 1/2X1 1/4 S54
12463698 NUT,HEX 3/8 HDG 28101101853 [N278WO HDG (7/8) CBL6225096 JBLK HHCS 1/2X1 1/4 SS6
78101102538 [NUT,HEX 3/8 SS6 8101139013 [N278WO (7/8) ZN LOCK NUT 78205123692 |BLK HHCS 1/2X1 1/4 ZN
78101102540 [NUT,HEX 3/8 554 12493440 BLK HHCS 5/8X1 ZN
78101142423 |NUT,HEX 3/8 ZN ECYED 12306021 HHCS 5/8X1 S54
78101195453 JNUT,HEX 3/8 PLN Part Number |Description 11906433 HHCS 5/8X1 1/4 SS4
78101102525 INUT,HEX 1/2 S56 v¥338001E JFIG. 800 TYPE1X4-6 ATMT EG CBL6225646 JBLKHHCS 5/8X11/4 ZN
78101142433 JNUT,HEX 1/2 ZN Y338001 FIG. 800 TYPE1X4-6 ATMT PLN 11006432 JBLKHHCS 5/8x11/4 554
78205111179 NUT,HEX 1/2 HDG v338002E |FIG. 800 TYPE1X6-8 ATMT EG CBL6225526 |BLK HHCS 3/4X1 1/4 ZN
12441978 INUT,HEX 5/8 HDG v338002HDG [ FIG. 800 TYPE1X6-8 ATMT HDG 12218059 JBLK HHCS 7/8X1 ZN
78101104153 JNUT,HEX 5/8 554 338002 FIG. 800 TYPE1X6-8 ATMT PLN
78101142443 NUT,HEX 5/8 ZN Y338003E FIG. 800 TYPE1X8-10 ATMT EG B-LINE N200 SPRING NUT
78101185048 JNUT,HEX 5/8 SS6 Y338003 FIG. 800 TYPE1X8-10 ATMT PLN Part Number_JDescription
12279555 JNUT,HEX 3/4 556 v¥338004E JFIG. 800 TYPEIX10-12 ATMT EG 12460727 JN224 HDG (1/4)
12441970 INUT,HEX 3/4 HDG Y338004 FIG. 800 TYPE1X10-12 ATMT PLN 7810101317 JN224 7N (1/4)
78101142453 JNUT,HEX 3/4 ZN Y338005E FIG. 800 TYPE1X12-14 ATMT EG 78101102228 IN224 SS4 LOCK NUT
78205115913 INUT,HEX 3/4 554 Y338005 FIG. 800 TYPE1X12-14 ATMT PLN 78101140333 N224 ZN (1/4)
78101142463 INUT,HEX 7/8 ZN Y338006E FIG. 800 TYPE1X14-16 ATMT EG 78101140334 |N224 (1/4) SS6 LOCK NUT
78101185051 JNUT,HEX 7/8 SS6 Y338006 FIG. 800 TYPE1X14-16 ATMT PLN 78101101789 JN223 (5/16) SS6 LOCK NUT
78101193143 INUT,HEX 7/8 PLN Y338007E FIG. 800 TYPE1X16-18 ATMT EG 78101140323 |N223 (5/16) ZN LOCK NUT
78205115396 |NUT,HEX 7/8 SS4 Y338007 FIG. 800 TYPE1X16-18 ATMT PLN 78101140363 JN228 ZN (3/8)
78205133165 |NUT, HEX 7/8 HDG Y338201E FIG. 800 TYPE2X4-6 ATMT EG 78101140366 |N228 (3/8) SS6 LOCK NUT
12441977 NUT,HEX 1 HDG Y338201 FIG. 800 TYPE2X4-6 ATMT PLN 78101140353 [N226 (7/16) ZN LCK NUT
78101185280 NUT,HEX 1 ZN Y338202E FIG. 800 TYPE2X6-8 ATMT EG 78205122277 N226 SS6 (7/16)

¥338202 FIG. 800 TYPE2X6-8 ATMT PLN 78101140343 [N225 ZN (1/2)

B-LINE B200 SQUARE WASHER Y338203E FIG. 800 TYPE2X8-10 ATMT EG 78101140346 [N225 556

part Number JDescription ¥338203 FIG. 800 TYPE2X8-10 ATMT PLN 78101101829 JN255 HDG (5/8)
78205138160 |B200-1/4 ZN Y338204E FIG. 800 TYPE2X10-12 ATMT EG 78101140373 |N255 (5/8) ZN LOCK NUT
78205138198 |B200-1/4 5S4 ¥338204 FIG. 800 TYPE2X10-12 ATMT PLN 78205137121 IN255 SS6 (5/8)

Y338205E FIG. 800 TYPE2X12-14 ATMT EG 78101140383 |N275 (3/4) ZN LOCK NUT

¥338205 FIG. 800 TYPE2X12-14 ATMT PLN 78205137122 IN275 556 (3/4)

Y338206E FIG. 800 TYPE2X14-16 ATMT EG 78101140393 IN278 (7/8) ZN LOCK NUT

Y338206 FIG. 800 TYPE2X14-16 ATMT PLN

Y338207E FIG. 800 TYPE2X16-18 ATMT EG

¥338207 FIG. 800 TYPE2X16-18 ATMT PLN

E-T-N
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9.0 COMPONENT PART NUMBER REFERENCE:

B-LINE B2000 B-LINE B2000 (CONT.) B-LINE B2000 (CONT.)

Part Number JDescription Part Number [Description Part Number JDescription
78101160800 |B2000 DCU 3/8EMT CLAMP 78101160839 |B2004 HDG 1 1/4EMT 1 1/20D CLAMP 78101186938 |B2008 YZN 1/2RGD 7/80D CLAMP
11990374  |B2000 HDG 3/8EMT CLAMP B2004 HDG SS6HDW 1 1/4EMT 1 1/20D 78101161013 |B2008 ZN 1/2RGD 7/80D CLAMP
78101186878 |B2000 PVC 3/8EMT CLAMP 78101154640 JCLAMP 78101161015 |B2008PA AL 1/2RGD 7/80D CLAMP
78101160802 |B2000 SS4 3/8EMT CLAMP 78101160840 Eig(’\JAAIPPVC $S6HDW 1 1/4EMT 1 1/20D 78101186850 |B2008PA AL SS6HDW 1/2RGD 7/80D CLAMP
78205136254 |B2000 SS6 3/8EMT CLAMP 78101160841 |B2004 S54 1 1/4EMT 1 1/20D CLAMP 78205141445 |B2008PA DCU 3/4CT 7/80D CLAMP
78205122867 |B2000 YZN 3/8EMT CLAMP 78101186881 |B2004 556 1 1/4EMT 1 1/20D CLAMP 78101161016 JB2008PA HDG 1/2RGD 7/80D CLAMP
78101160803 |B2000 ZN 3/8EMT CLAMP 3101198422 152004 YZN L 1/4EMT 1 1/20D CLAMIP B2008PA HDG SS6HDW 1/2RGD 7/80D
78101160804 JB2000PA ZN 3/8EMT CLAMP 78101160843 |B2004 ZN 1 1/4EMT 1 1/20D CLAMP /8100152843 JCLAVP
78101160806 82001 AL 3/8RGD 1/2EMT CLAMP 11762125 _ |B2004PA 554 1 1/4EMT 1 1/20D CLAMP 78101187186 82008PA 554 1/2RGD 7/80D CLAMP
78101160809 JB2001 HDG 3/8RGD 1/2EMT CLAMP 11962411  |B2004PA 556 1 1/4EMT 1 1/20D CLAMP 8205114436 {PR00SPA S50 1 /2RCD /SO0 S

B2001 HDG SS6HDW 3/8RGD 1/2EMT 78101104514 |B2004PA YZN 1 1/4EMT 1 1/20D CLAMP Z8101104461 JE008PA N L ORCD T/80D CLLP
78101194637 JCLAMP 78101161014 |B2008PA ZN 1/2RGD 7/80D CLAMP
78101160811 |52001 PVC SSGHDW 3/RGD 1/26MT CLAMP | [L3101160844 §B2004PAZN 1 1/4EMT 1 1/20D CLAMP 78101160104 82009 AL 3/4RGD 10D CLAMP
78101160812 |B2001 554 3/8RGD 1/2EMT CLAMP 78101160847 §82005 AL11/2EMT 1 3/40D CLAMP 78101160106 |B2009 AL SS6HDW 3/4RGD 10D CLAMP
78205130417 |B2001 556 3/8RGD 1/2EMT CLAMP 78205110263 |82005 GRN 1 1/2EMT 1 3/40D CLAMP 78101160107 |B2009 DCU 3/4RGD 10D CLAMP
78101198433 |B2001 YZN 3/8RGD 1/2EMT CLAMP 78101160850 §82005 HDG 1 1/2EMT 1 3/40D CLAMP 78101160109 |B2009 GRN 3/4RGD 10D CLAMP
78101160813 |B2001 ZN 3/8RGD 1/2EMT CLAMP 78101194624 Eig(,\)/?PHDG $S6HDW 1 1/2EMT 1 3/40D 78101160110 |B2009 HDG 3/4RGD 10D CLAMP

B2001PA AL SS6HDW 3/8RGD 1/2EMT B2005 PVC SSGHDW L 1/2EMT 1 3/40D 78101186903 |B2009 HDG SS6HDW 3/4RGD 10D CLAMP
11881402 CLAMP 78101160851 JCLAMP 78101161020 |B2009 PVC SS6HDW 3/4RGD 10D CLAMP
12354818  |B2001PA GRN 3/8RGD 1/2EMT CLAMP 8101160852 1532005 554 1 1/2EMT L 3/40D CLAMIP 55005 550 3 1nG5 10D CANT
11653005  |B2001PA S54 3/8RGD 1/2EMT CLAMP 8205130415 152005 556 L L/2EMT 1 3/40D CLAMP 505 550 3 ARG D 10D CLANT
11648925 B2001PA SS6 3/8RGD 1/2EMT CLAMP 78101198423 |B2005 YZN 1 1/2EMT 1 3/40D CLAMP 78101186884 152009 YZN 3/4RGD 10D CLAMP
78101104510 |B2001PA YZN 3/8RGD 1/2EMT CLAMP 8101160853 152005 ZN 1 1/2EMT 1 3/40D CLAMP e 005 N 3/4nGD 100 CaNT
78101160314 §82001PA ZN 3/8RGD 1/2EMT CLAMP 11762158 |B2005PA S54 1 1/2EMT 1 3/40D CLAMP 78101186898 |B2009 ZN SS6HDW 3/4RGD 10D CLAMP
78101160817 JB2002 AL 3/4EMT CLAMP 78101104515 |B2005PA YZN 1 1/2EMT 1 3/40D CLAMP 8101161027 JB2009PA AL 3/4RGD 10D CLAMP
78101160818 §82002 HDG 3/4EMT CLAMP 78101160854 |B2005PAZN 1 1/2EMT 1 3/40D CLAMP 78101102568 | B2009PA AL SS6HDW 3/4RGD 10D CLAMP
78101194638 JB2002 HDG SS6HDW 3/4EMT CLAMP 12246749 |B2005PASS6 1 1/2EMT 1 3/40D CLAMP 78101161028 |B2009PA HDG 3/4RGD 10D CLAMP
78101160819 JB2002 PVC SSEHDW 3/4EMT CLAMP 78101160865 |B2006 AL 2EMT CLAMP 78101192844 |B2009PA HDG SS6HDW 3/4RGD 10D CLAMP
78101160820 |B2002 S54 3/4EMT CLAMP 78101160866 |B2006 DCU 2EMT CLAMP 78101102590 |B2009PA S54 3/4RGD 10D CLAMP
78101186879 |B2002 SS6 3/4EMT CLAMP 78101160868 |B2006 GRN 2EMT CLAMP 78205114439 |B2009PA SS6 3/4RGD 10D CLAMP
78205115610 |B2002 YZN 3/4EMT CLAMP 78101160869 |B2006 HDG 2EMT CLAMP 78101104464 |B2009PA YZN 3/4RGD 10D CLAMP
78101160823 |B2002 ZN 3/4EMT CLAMP 78101194625 |B2006 HDG SSGHDW 2EMT CLAMP 78101161024 1B2009PA ZN 3/4RGD 10D CLAMP
12348832 JB2002PA AL 3/4EMT CLAMP 78101160870 §B2006 PVC SSGHDW 2EMT CLAMP 78101160114 182010 AL 1RGD 1 3/80D CLAMP
12354819 zzgg;’:ﬁ S;N;i‘;ﬂ’\/T”CCL;TWMPP 78101160871 B2006 554 2EMT CLAMP 78101160116 |B2010 AL SSGHDW 1RGD 1 3/80D CLAMP
11762007
T e e e
78101160824 JB2002PA ZN 3/4EMT CLAMP 78101160863 [B2006 ZN 2EMT CLAMP O N

78101160120 |B2010 HDG 1RGD 1 3/80D CLAMP
;:12112222: 2;222 :LéEl'\QTMCTL?xPMP 11762162 B2006PA 554 2EMT CLAMP 78101186004 |B2010 HDG SS6HDW 1RGD 1 3/80D CLAMP
78101104517 |B2006PA YZN 2EMT CLAMP
78101194639 JB2003 HDG SS6HDW 1EMT CLAMP 78101160864 BZOOEPA ZN 2EMT CLAMP 78101161030 152010 PVC SSCHDW IRCD 1 3/80D CLAMP
78101160829 [B2003 PVC SS6HDW 1EMT CLAMP 78101160094 |B2008 AL 1/2RGD 7/30D CLAMP 78101161032 JO20°0 20 (ROD L O/SOD CAVT
78101160830 |B2003 554 1EMT CLAMP 78101160095 |B2008 AL SS6HDW 1/2RGD 7/80D CLAMP /8101161035 32020 550 1RG0 1 3/B0D CLAVE
78101186880 [B2003 556 1EMT CLAMP 78101160096 |B2008 DCU 3/4CT 7/80D CLAMP 70101101051 192910 120 1ROD 1 3/80D AP
78101198421 [B2003 YZN 1EMT CLAMP 78101194427 |B2008 GRN 1/2RGD 7/80D CLAMP Le101101033 Jp20 D 7 RoD B0 DD
78101160833 182003 ZN 1EMT CLAMP ey RS TTD 78101186912 |B2010 ZN SS6HDW 1RGD 1 3/80D CLAMP
12355020 __182003PA GRN 1EMT CLAMP 78101194642 |B2008 HDG SS6HDW 1/2RGD 7/80D CLAMP 78101161038 132010PA AL 1RGD 1 3/80D CLAMP
78101102569 |B2010PA AL SS6HDW 1RGD 1 3/80D CLAMP

11762119 B2003PA SS4 1EMT CLAMP 78205125944 |B2008 PTD 1/2RGD 7/80D CLAMP B2010PA DCU 1 1/4CT 1 3/80D IRGD
78101104513 |B2003PA YZN 1EMT CLAMP 78101160099 |B2008 PVC SS6HDW 1/2RGD 7/80D CLAMP 12304583 JcLAMP
78101160834 §B2003PA ZN 1EMT CLAMP 78101160100 |B2008 SS4 1/2RGD 7/80D CLAMP 11882187 B2010PA GRN 1RGD 1 3/80D CLAMP
78101160837 |B2004 AL 1 1/4EMT 1 1/20D CLAMP 78101160101 |B2008 556 1/2RGD 7/80D CLAMP
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9.0 COMPONENT PART NUMBER REFERENCE:

B-LINE B2000 (CONT.) B-LINE B2000 (CONT.) B-LINE B2000 (CONT.)
Part Number JDescription Part Number JDescription Part Number |Description
78101161039 |B2010PA HDG 1RGD L 3/80D CLAMP 78101102596 |B2012PA 554 1 1/2RGD 1 7/80D CLAMP 78205121791 |B2014PA 56 2 1/2RGD 2 7/80D CLAMP
B2010PA HDG SS6HDW LRGD 1 3/80D 78101199545 |B2012PA SS6 1 1/2RGD 1 7/80D CLAMP 78101104475 |B2014PA YZN 2 1/2RGD 2 7/80D CLAMP
78101192835 JCLAMP 78101104471 |B2012PA YZN 1 1/2RGD 1 7/80D CLAMP 78101161074 |B2014PA ZN 2 1/2RGD 2 7/80D CLAMP
78101102594 JB2010PA S54 1RGD 1 3/80D CLAMP 78101161054 |B2012PA ZN 1 1/2RGD 1 7/80D CLAMP 78101160164 |B2015 AL 3RGD 3 1/20D CLAMP
2010PA 556 1RGD 1 3/80D C
78101196383 JB2010PA 556 1RGD 1 3/80D CLAMP 78101160144 [B2013 AL 2RGD 2 3/80D CLAMP 78101160167 |B2015 AL SSHDW 3RGD 3 1/20D CLAMP
78101104465 |B2010PA YZN 1RGD 1 3/80D CLAMP 78101160145 |B2013 AL SSGHDW 2RGD 2 3/80D CLAMP 78101160169 |B2015 DCU 3RGD 3 1/20D CLAMP
78101161034 JB2010PA ZN 1RGD 1 3/80D CLAMP 78101160147 |B2013 DCU 2RGD 2 3/80D CLAMP 78101194430 |B2015 GRN 3RGD 3 1/20D CLAMP
78101160124 §B2011 AL 11/4RGD 1 5/80D CLAMP 78101160149 |B2013 GRN 2RGD 2 3/80D CLAMP 78101160172 |B2015 HDG 3RGD 3 1/20D CLAMP
B2011 AL SS6HDW 1 1/4RGD 1 5/80D 78101160150 | B2013 GRN SS6HDW 2RGD 2 3/80D CLAMP 78101186908 |B2015 HDG SS6HDW 3RGD 3 1/20D CLAMP
78101160126 |CLAMP
32011 DCU 1 1/2CT 15/80D 1 1/4RGD 78101160151 [B2013 HDG 2RGD 2 3/80D CLAMP 78101160173 |B2015 PVC SS6HDW 3RGD 3 1/20D CLAMP
78101160127 JCLAMP 78101186906 |B2013 HDG SS6HDW 2RGD 2 3/80D CLAMP B2015 PVC SS6HDW 3RGD 3 1/20D
78101197523 |B2011 GRN 11/4RGD 1 5/80D CLAMP 78101161066 | B2013 PVC SSGHDW 2RGD 2 3/80D CLAMP 78101103351 JINDVBGD
78101160130 |B2011 HDG 1 1/4RGD 1 5/80D CLAMP B2013 PVCSS6 SSEHDW 2RGD 2 3/80D 78101199307 gfglMSPPVCSSG SS6HDW 3RGD 3 1/20D
B2011 HDG SS6HDW 1 1/4RGD 1 5/80D 78101199305 JCLAMP
/ / 78101161082 |B2015 S54 3RGD 3 1/20D CLAMP
78101186918 JCLAMP 78101161068 |B2013 5S4 2RGD 2 3/80D CLAMP
11945463 |B2011 PLN 1 1/4RGD L 5/80D CLAMP eoreiocs [52013 556 2RGD 2 3/500 CLAMP 78101161085 |B2015 SS6 3RGD 3 1/20D CLAMP
B2011 PVC SS6HDW 1 1/4RGD 1 5/80D 01150935 152013 V2N 3RGD 2 3/500 CLANP 78101186891 |B2015 YZN 3RGD 3 1/20D CLAMP
78101160131 |cLamp
rociocs (52003 2N 3e0 2 3/500 Cave 78101161083 |B2015 ZN 3RGD 3 1/20D CLAMP
78101160133 §B2011 554 11/4RGD 1 5/80D CLAMP TR D T T 78101186929 |B2015 ZN SS6HDW 3RGD 3 1/20D CLAMP
78101161041 §B2011SS6 1 1/4RGD 1 5/80D CLAMP
78101186899 |B2011 YZN 1 1/4RGD 1 5/80D CLAMP 78101161072 JB2013PA AL 2RGD 2 3/80D CLAMP Z0101161090 #7019PA A SROD /20D CIANP
78101102573 |B2013PA AL SSGHDW 2RGD 2 3/80D CLAMP |  |3101102578 JB2015PA AL SSGHDW SRGD 31/20D CLAMP
78101161043 §B20117N 1 1/4RGD 1 5/80D CLAMP T TP R 78101161091 |B2015PA HDG 3RGD 3 1/20D CLAMP
78101161046 |B2011PA AL 1 1/4RGD 1 5/80D CLAMP 78160161100 E2015P A TIDG SSOIOW 370D 3 17200
B2013PA HDG SS6HDW 2RGD 2 3/80D
B2011PA AL SS6HDW 1 1/4RGD 1 5/80D e 101162848 KENND 78101192849 JcLAMP
78101102570 JCLAMP
B2011PA DCU 1 1/2CT 1 5/80D 1 1/4RGD 78101102597 |B2013PA 554 2RGD 2 3/80D CLAMP 75101101645 9901 9PA 591 370D 3 120D QLAVP
78205141498 Jcip 78101196384 | B2013PA 556 2RGD 2 3/30D CLAMP 7810112560 22212;2 iiiji’;i[;zll/ ZZZDDCCLL’:'\:A‘;
78101161047 |B2011PA HDG 1 1/4RGD 1 5/80D CLAMP 78101104473 |B2013PA YZN 2RGD 2 3/80D CLAMP 73101100477 /
B2011PA HDG SSGHDW 1 1/4RGD 1 5/80D 78101161064 |B2013PA ZN 2RGD 2 3/80D CLAMP 78101161084 JB2015PA ZN 3RGD 3 1/20D CLAMP
78101192846 JcLmp o TN TRV T 78101160174 |B2016 AL 3 1/2RGD 40D CLAMP
78101161048 |B2011PA 554 1 1/4RGD 1 5/80D CLAMP BT G WT TR 2; 500 78101160175 |B2016 AL SS6HDW 3 1/2RGD 40D CLAMP
78101199544 |B2011PA 56 1 1/4RGD 1 5/80D CLAMP 78101101419 | CLAMP 78101160176 |B2016 DCU 3 1/2RGD 40D CLAMP
78101104469 |B2011PA YZN 1 1/4RGD 1 5/80D CLAMP 78101160156 |B2014 DCU 2 1/2RGD 2 7/80D CLAMP 78101197304 |B2016 GRN 3 1/2RGD 40D CLAMP
78101161044 |B2011PA ZN 1 1/4RGD 1 5/80D CLAMP 78205110264 82014 GRN 2 1/2RGD 2 7/80D CLAMP 78101160177 |B2016 HDG 3 1/2RGD 40D CLAMP
78101160134 |B2012 AL 1 1/2RGD 1 7/80D CLAMP 78101160160 |B2014 HDG 2 1/2RGD 2 7/80D CLAMP 78101186928 |B2016 HDG SS6HDW 3 1/2RGD 40D CLAMP
B2012 AL SS6HDW 1 1/2RGD 1 7/80D B2014 HDG SS6HDW 2 1/2RGD 2 7/80D 78101160178 |B2016 PVC SS6HDW 3 1/2RGD 40D CLAMP
78101160135 |CLAMP 78101186907 | CLAMP T PPV P YRy IS YTRYSYTYT
B2012 DCU 1 1/2RGD 1 7/80D CLAMP B2014 PVC SS6HDW 2 1/2RGD 2 7/80D
78101160136 e 1§2RGD - 7i8OD T 78101160162 fcLamp / / 78101186895 |B2016 SS6 3 1/2RGD 40D CLAMP
78101160138 s B2014 PVCSS6 SS6HDW 2 1/2RGD 2 7/80D 78101186909 |B2016 YZN 3 1/2RGD 40D CLAMP
78101160140 78101198881 JCLP 78101161093 [|B2016 ZN 3 1/2RGD 40D CLAMP
s8101186005 Jetante o 1/2RGD17/80D 78101160163 |82014 554 2 1/2RGD 2 7/80D CLAMP 78101161096 |B2016PA AL 3 1/2RGD 40D CLAMP
B2014 SS6 2 1/2RGD 2 7/80D CL
B2012 PVC SS6HDW 1 1/2RGD 1 7/80D 78101161075 §B2014 556 2 1/2RGD 2 7/80D CLAMP 78101102582 | B2016PA AL SSGHDW 3 1/2RGD 40D CLAMP
78101160143 JCLAMP 78101186894 |B2014 YZN 2 1/2RGD 2 7/80D CLAMP 78101161097 IB2016PA HDG 3 1/2RGD 40D CLAMP
78101161051 |B2012 554 1 1/2RGD 1 7/80D CLAMP 78101161073 |B2014 ZN 2 1/2RGD 2 7/80D CLAMP 53016 A DG SSeHDW 5 /276D 400
78101161052 |B2012 556 1 1/2RGD 1 7/80D CLAMP B2014 ZN SSBHDW 2 1/2RGD 2 7/80D 78205134395 JcLAmP
78101186889 |B2012 YZN 1 1/2RGD 1 7/80D CLAMP 78101186927 JCLAMP 78101187201 |B2016PA 554 3 1/2RGD 40D CLAMP
B2014PA AL 2 1/2RGD 2 7/80D CL
78101161053 [B2012 ZN 1 1/2RGD 1 7/30D CLAMP 78101161078 |B2014PAAL 2 1/2RGD 2 7/80D CLAMP 78101104479 |B2016PA YZN 3 1/2RGD 40D CLAMP
B2014PA AL SS6HDW 2 1/2RGD 2 7/80D
78101161059 |B2012PA AL 1 1/2RGD 1 7/80D CLAMP 78101102574 |eLanp / / 78101161094 |B2016PA ZN 3 1/2RGD 40D CLAMP
18101102572 |ctanay AL SSBHDW 1.1/2RGD 1.7/80D 78101161079 | B2014PA HDG 2 1/2RGD 2 7/80D CLAMP 12246860 JB2016PASS6 3 1/2RGD 40D CLAMP
B2017 AL 4RGD 4 1/20D
B2014PA HDG SS6HDW 2 1/2RGD 2 7/80D 78101160184 JB2017 AL4RGD 4 1/20D CLAMP
78101161060 JB2012PA HDG 1 1/2RGD 1 7/80D CLAMP 78205118185 |cLmp 78101101421 |B2017 AL SS6HDW 4RGD 4 1/20D CLAMP
18101192847 | on2PA HDG SSGHDW 1 1/2RGD 17/80D 78101187198 | B2014PA 554 2 1/2RGD 2 7/80D CLAMP 78101160188 |B2017 DCU 4RGD 4 1/20D CLAMP
78101160189 |B2017 GRN 4RGD 4 1/20D CLAMP
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9.0 COMPONENT PART NUMBER REFERENCE:

B-LINE B2000 (CONT.) B-LINE B2000 (CONT.) B-LINE B1999

Part Number jDescription Part Number JDescription Part Number Description
78101160191 |B2017 HDG 4RGD 4 1/20D CLAMP B2019PAHDG SS6HDW 5RGD 5 1/20D 78101103383  |B1999 VIBR-CUSH 20FT ROLL
78101186937 |B2017 HDG SS6HDW 4RGD 4 1/20D CLAMP 12249076 __JCLAMP
11643819 [B2017 PTD 4RGD 4 1/20D CLAMP 12246862 JB2019PASSE SRGD 5 1/20D CLAMP B-LINE 9ZN
78101160193 |B2017 PVC SSEHDW 4RGD 4 1/20D CLAMP 78101160214 §82020 AL 6RGD 6 5/80D CLAMP Part Number | Description

B2017 PVCSS6 SS6HDW ARGD 4 1/20D 78101160216 |B2020 AL SS6HDW 6RGD 6 5/80D CLAMP 11733057 0ZN-1205 FB
78101199309 |cLaMP 78101160217 |B2020 DCU 6RGD 6 5/80D CLAMP 71733000 S7N-1205 WHITE
78101161105 |B2017 SS4 4RGD 4 1/20D CLAMP 78101160218 §B2020 GRN 6RGD 6 5/80D CLAMP 11733062 97N-1205 BLUE #57004
78101161106 |B2017 SS6 4RGD 4 1/20D CLAMP 78101160220 |B2020 HDG 6RGD 6 5/80D CLAMP T1733003 SN 1205 STomM
78101101104 [B2017 YZN 4RGD 4 1/20D CLAMP 78101194607 |B2020 HDG SS6HDW 6RGD 6 5/8 CLAMP 78101102685  J9ZN-1205
78101161103 |B2017 ZN 4RGD 4 1/20D CLAMP 78101160213 |B2020 PVC SS6HDW 6RGD 6 5/80D CLAMP 11656391 97N-1208 FB
78101161107 |B2017PA AL 4RGD 4 1/20D CLAMP B2020 PVCSS6 SS6HDW 6RGD 6 5/80D

78101199310 JeLame 12425828 9ZN-1208 PANTONE#299U

78101102585 |B2017PA AL SSEHDW 4RGD 4 1/20D CLAMP
78101161111 |B2017PA HDG 4RGD 4 1/20D CLAMP 78101160212 82020 554 6RGD 6 5/80D CLAMP N . —vervs

B30T G ST IOW IRGD 4 1300 78101160211 [B2020 SS6 6RGD 6 5/80D CLAMP 78101131123 9ZN-1241 HOLD DOWN
78205120836 JcLAMP 11664818 |B2020 SS6NS 6RGD 6 5/80D CLAMP

B2017PA HDG ZN HDW 4RGD 4 1/20D 78101186919 |B2020 YZN 6RGD 6 5/80D CLAMP B-LINE B355
78101187203 JCLAMP 78101161133 1B2020 ZN 6RGD 6 5/80D CLAMP Part Number Description
78101104649 JB2017PA 554 4RGD 4 1/20D CLAMP 78101186853 | B2020PA AL SSEHDW 6RGD 6 5/80D CLAMP |  |11737705 B355 556 BIV CLMP
78205124531 |82017PA 56 4RGD 4 1/20D CLAMP 78205119320 | B2020PA HDG 6RGD 6 5/80D CLAMP 78101153401 __J8355 AL BM CLMP
78101104482 |B2017PA YZN 4RGD 4 1/20D CLAMP 78101187188 | B2020PA 554 6RGD 6 5/80D CLAMP 78101153402  |B355 GRN BM CLMP
78101161104 |B2017PAZN 4RGD 4 1/20D CLAMP 78101104487 |B2020PA YZN 6RGD 6 5/80D CLAMP 78101153403 |B355 ZN BM CLMP
12021007 B2018 AL SS6HDW 4 1/2RGD 50D CLAMP 01101157 [52020P A 2 6RCD 6 5 /20D CLATIE 78101153404  IB355 HDG BM CLMP
78101104485 |B2018PA YZN 4 1/2RGD 50D CLAMP B2020PAHDG SSGHDW 6RGD 6 5/80D 78101153406 8355 554 BM CLMP
78101160194 |B2018 AL 4 1/2RGD 50D CLAMP 12246865 CLAMP 78101198417 B355 YZN BM CLMP
78101160196 |B2018 HDG 4 1/2RGD 50D CLAMP 12246864 B2020PASS6 6RGD 6 5/80D CLAMP 78205115399 |B355 SS4/PVC
78101160197 |B2018 PVC SS6HDW 4 1/2RGD 50D CLAMP 12052983 B2021 AL 7RGD 7 5/80D CLAMP
78101160198 |B2018 SS4 4 1/2RGD 50D CLAMP 12246867 B2021SS6 7RGD 7 5/80D CLAMP FIG. 990
78101161113 |B2018 ZN 4 1/2RGD 50D CLAMP 12246868 B2021PASS6 7RGD 7 5/80D CLAMP Part Number Description
78101161114 |B2018PA ZN 4 1/2RGD 50D CLAMP 12408403 B2021 GRN (7 RGD) V347001003G [FIG. 990 1/3CB 3/3RDSWYBC PGL
78101187204 |B2018PA HDG 4 1/2RGD 50D CLAMP 78101161143 §B2021 ZN (7 RGD) ¥347001004PG |FIG. 990 1/8CB 1/2RDSWYBC PGL
78101194605 |B2018 HDG SS6HDW 4 1 /2RGD 50D CLAMP 78101161144 |B2021PA ZN 7RGD 7 5/80D CLAMP Y347316003PG | FIG. 990 3/16CB3/8RDSWYBC PGL
78205122869 [|B2018 YZN 4 1/2RGD 50D CLAMP 78101186902 |B2021 PVC SS6HDW 7RGD 7 5/80D CLAMP Y347316004PG |FIG. 990 3/16CB1/2RDSWYBC PGL
78205124338 [B2018 SS6 4 1/2RGD 50D CLAMP 78101186933 [|B2021 SS4 7RGD 7 5/80D CLAMP Y347316005PG |FIG. 990 3/16CB 5/8 RD SWYBC PGL
78205135167 |B2018PA SS6 4 1/2RGD 50D CLAMP 78205140160 |B2021 HDG 7RGD 7 5/80D CLAMP V347316006PG |FIG. 990 3/16CB 3/4RD SWYBC PGL
78101160204 |B2019 AL 5RGD 5 1/20D CLAMP 78101186851 |B2022 AL 8RGD 8 5/80D CLAMP ¥347002005PG |FIG. 990 1/4CB 5/8RD PGL
78101160205 |B2019 AL SS6HDW 5RGD 5 1/20D CLAMP 78101161152 |B2022 GRN 8RGD 8 5/80D CLAMP ¥347002004PG |FIG. 990 1/4CB 1/2RDSWYBC PGL
12408402 B2019 GRN 5RGD 5 1/20D CLAMP 78101161155 |B2022 HDG 8RGD 8 5/80D CLAMP Y347002006PG | FIG. 990 1/4CB 3/4RD SWYBC PGL
78101160206 |B2019 HDG 5RGD 5 1/20D CLAMP 78101194608 |B2022 HDG SS6HDW 8RGD 8 5/80D CLAMP
78101194606 |B2019 HDG SS6HDW 5RGD 5 1/20D CLAMP 78101186901 |B2022 PVC SS6HDW 8RGD 8 5/80D CLAMP F1G. 991
78101160207 |B2019 PVC SS6HDW 5RGD 5 1/20D CLAMP 78101161156 |B2022 554 8RGD 8 5/80D CLAMP Part Number Description
78101160208 |B2019 SS4 5RGD 5 1/20D CLAMP 78101186896 |B2022 SS6 8RGD 8 5/80D CLAMP FIG. 991 1/4 CB 3/4-7/8 RD SWY BRC
78101199182 |B2019 SS6 5RGD 5 1/20D CLAMP 78205116459 |B2022 YZN 8RGD 8 5/80D CLAMP Y365002006007E JPGL
78205122335 [|B2019 YZN 5RGD 5 1/20D CLAMP 78101161153 |B2022 ZN 8RGD 8 5/80D CLAMP V365002003005 Egﬁ 991 1/4 CB 3/8-5/8 RD SWY BRC
78101161123 |B2019 ZN 5RGD 5 1/20D CLAMP 78205136569 |B2022PA SS4 8RGD 8 5/80D CLAMP FIG. 991 1/8 CB 3/8-5/8 RD SWY BRC
78205141364 J|B2019PA AL 5RGD 5 1/20D CLAMP 78101161154 JB2022PA ZN 8RGD 8 5/80D CLAMP Y365001003005E |PGL
78101161121 |B2019PA HDG 5RGD 5 1/20D CLAMP B2022PAHDG SS6HDW 8RGD & 5/80D Y353001006E FIG. 991 1/8CB 3/4 RD SWYBC PGL
78205113311 | B2019PA 554 5RGD 5 1/20D CLAMP 12276923 JCLAMP FIG. 991 3/16 CB 3/4-7/8 RD SWY BRC
78205128879 |B2019PA YZN 5RGD 5 1/20D CLAMP 12246921 B2022PASS6 8RGD 8 5/80D CLAMP Y365316006007E fPGL
78101161124 |B2019PA ZN 5RGD 5 1/20D CLAMP Y365316003005E EC-?L 991 3/16 CB 3/8-5/8 RD SWY BRC
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9.0 COMPONENT PART NUMBER REFERENCE:

B-LINE B2400 B-LINE B2400 (CONT.) FIG. 1001
Part Number Description Part Number Description Part Number Description
78205139351  |B2400-1/2 SS6 78101163030  |B2400-1 1/4 HDG PIPE STRP ¥379010010E  JFIG. 1001 1 X 1 FC SWBA EG
78101187264  |B2400-12 ZN 78101163026  |B2400-1 554 PIPE STRP ¥379010010 FIG. 1001 1 X 1 FC SWBA PLN
78101187262  |B2400-10 ZN 78101163023  |B2400-1 ZN PIPE STRP ¥379010012E  JFIG. 10011 1/4 X 1 FC SWBA EG
78101187259  |B2400-10 HDG 78101163022  |B2400-1 HDG PIPE STRP ¥379010012 FIG. 1001 1 1/4 X 1 FC SWBA PLN
78101187255  |B2400-12 556 78101163017  |B2400-3/4 SS4 PIPE STRP ¥379010014E  JFIG. 1001 11/2 X 1 FC SWBA EG
78101187254  |B2400-10 SS4 PIPE STRP 78101163015 |B2400-3/4 HDG PIPE STRP ¥379010014 FIG. 1001 11/2 X 1 FC SWBA PLN
78101187252  |B2400-12 554 78101163013  |B2400-3/4 ZN PIPE STRP ¥379010020E  JFIG. 1001 2 X 1 FC SWBA EG
78101187250  |B2400-10 556 78101163006  |B2400-1/2 SS4 PIPE STRP ¥379010020 FIG. 1001 2 X 1 FC SWBA PLN
78101187249  |B2400-8 SS6 78101163003  |B2400-1/2 ZN PIPE STRP Y379010024E JFIG. 10012 1/2 X 1 FC SWBA EG
78101187248  |B2400-6 SS6 78101163002  |B2400-1/2 HDG PIPE STRP ¥379010024 FIG. 10012 1/2 X 1 FC SWBA PLN
78101187247  |B2400-5 556 78101102889  §B2400-1 SS6 ¥379010030E  JFIG. 1001 3 X 1 FC SWBA EG
78101187246  |B2400-5 SS4 PIPE STRP 12275811 B2400-8 PLN PIPE STRP ¥379010030 FIG. 1001 3 X 1 FC SWBA PLN
78101187244  |B2400-4 SS6 12275661 B2400-3 PLN PIPE STRP Y379010040E  JFIG. 1001 4 X1 FC SWBA EG
78101187241  |B2400-3 554 PIPE STRP 12275359 B2400-5 PLN PIPE STRP ¥379010040 FIG. 1001 4 X1 FC SWBA PLN
78101187239  |B2400-3 SS6 11997311 B2400-3 1/2 SS6 ¥379010060E  JFIG. 1001 6 X1 FC SWBA EG
78101187238  |B2400-2 1/2 SS6 ¥379010060 FIG. 1001 6 X1 FC SWBA PLN
78101187236  |B2400-1 1/4 556 FIG. 990H ¥379010080E  JFIG. 1001 8 X1 FC SWBA EG
78101187235  |B2400-3/4 SS6 Part Number Description ¥379010080 FIG. 1001 8 X1 FC SWBA PLN
78101185651  |B2400-12 PLN ¥347002007PG JFIG. 990H HD 1/4CB 7/8RD SWYBC PGL ¥379012010E  JFIG. 1001 1 X 1 1/4 FC SWBA EG
78101185650  §B2400-10 PLN PIPE STRP Y379012010 FIG. 1001 1 X 1 1/4 FC SWBA PLN
78101185306  |B2400-12 HDG SEISMIC CABLE ¥379012012  JFIG. 10011 1/4 X 1 1/4 FCSWBA EG
78101185304 B2400-8 HDG PIPE STRP Part Number Description Y379012012 FIG. 10011 1/4 X 11/4 FC SWBA PLN
78101163123  |B2400-8 ZN PIPE STRP 1/8",3/16", 1/4" ¥379012014E JFIG. 1001 11/2 X 1 1/4 FC SWBA EG
78101163122  |B2400-8 554 PIPE STRP ¥379012014 FIG.100111/2 X 1 1/4 FC SWBA PLN
78101163118  |B2400-6 SS4 PIPE STRP FIG. 1000 ¥379012020€  JFIG. 10012 X 1 1/4 FC SWBA EG
78101163115  |B2400-6 HDG PIPE STRP Part Number Description ¥379012020 FIG. 1001 2 X 1 1/4 FC SWBA PLN
78101163113  |B2400-6 ZN PIPE STRP Y380010010E  §FIG. 1000 1X1 FASTC EG ¥379012024E  JFIG. 10012 1/2 X 1 1/4 FC SWBA EG
78101163104  |B2400-5 HDG PIPE STRP Y380010010 FIG. 1000 1X1 FASTC PLN ¥379012024 FIG. 10012 1/2 X 1 1/4 FC SWBA PLN
78101163103  |B2400-5 ZN PIPE STRP Y380010012E  §FIG- 1000 11/4X1 FASTC EG ¥379012030E  JFIG. 10013 X 1 1/4 FC SWBA EG
78101163095  |B2400-4 554 PIPE STRP ¥380010012 FIG. 1000 1 1/4X1 FASTC PLN ¥379012030 FIG. 1001 3 X 1 1/4 FC SWBA PLN
78101163093  |B2400-4 ZN PIPE STRP Y380010014E  JFIG. 1000 1 1/2X1 FASTC EG ¥379012040 FIG. 1001 4 X 1 1/4 FC SWBA PLN
78101163091  |B2400-4 HDG PIPE STRP Y380012014 FIG. 1000 1 1/2X1 1/4FASTC PLN Y379012040E  JFIG. 10014 X1 1/4 FC SWBA EG
78101163084  |B2400-3 1/2 554 Y380010020E  JFIG. 1000 2X1 FASTC EG ¥379012060E  JFIG. 10016 X1 1/4 FC SWBA EG
78101163083  |B2400-3 1/2ZN Y380010020 FIG. 1000 2X1 FASTC PLN Y379012060 FIG. 1001 6 X1 1/4 FC SWBA PLN
78101163081  |B2400-3 1/2 HDG Y380012010E  FIG. 1000 1X1 1/4 FASTC EG ¥379012080E  JFIG. 1001 8 X1 1/4 FC SWBA EG
78101163073 |B2400-3 ZN PIPE STRP Y380012010 FIG. 1000 1X1 1/4 FASTC PLN ¥379012080 FIG. 1001 8 X1 1/4 FC SWBA PLN
78101163072 |B2400-3 HDG PIPE STRP Y380012012E  JFIG. 1000 1 1/4X1 1/4FASTC EG
78101163067  |B2400-2 1/2 SS4 PIPE STRP Y380012012 FIG. 1000 1 1/4X1 1/4FASTC PLN POWERS POWER STUD SD-2
78101163064 B2400-2 1/2 HDG PIPE STRP Y380012014E FIG. 1000 1 1/2X1 1/4FASTC EG Part Number Description
78101163063  |B2400-2 1/2 ZN PIPE STRP Y380010014 FIG. 1000 1 1/2X1 FASTC PLN 12556228 AWSD2-50-450 WEDGE ANCHOR
78101163059  |B2400-2 SS6 ¥380012020E  |FIG. 1000 2X1 1/4 FASTC EG
78101163058  |B2400-2 554 PIPE STRP ¥380012020 FIG. 1000 2X1 1/4 FASTC PLN B-LINE BKC-100 KWIK WIRE
78101163055  |B2400-2 HDG PIPE STRP Part Number Description
78101163053 B2400-2 ZN PIPE STRP FIG. 109A 11927522 BKC100
78101163044  |B2400-1 1/2 SS6 Part Number Description
78101163043 B2400-1 1/2 ZN PIPE STRP Y282003080GP JFIG. 109A 3/8X8 CONCRETE DECK INSERT B-LINE BKC-200 KWIK WIRE
78101163042  |B2400-1 1/2 SS4 PIPE STRP ¥282004080GP |FIG. 109A 1/2X8 CONCRETE DECK INSERT Part Number Description
78101163039 B2400-1 1/2 HDG PIPE STRP Y¥282005080GP JFIG. 109A 5/8X8 CONCRETE DECK INSERT 11927523 BKC200
78101163034  |B2400-1 1/4 SS4 PIPE STRP ¥282006080 FIG. 109A 3/4X8 CONCRETE DECK INSERT
78101163033  |B2400-1 1/4 ZN PIPE STRP ¥282007080 FIG. 109A 7/8X8 CONCRETE DECK INSERT
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9.0 COMPONENT PART NUMBER REFERENCE:
B-LINE B3055 B-LINE B3055 (CONT.) B-LINE B3055 (CONT.)
Part Number Description Part Number Description Part Number Description
78205134716 B3055-3/8X12 ZN 78101102698 B3055-7/8X6 PLN 11858826 B3055-3/4X10 ZN
78205132704 B3055-3/4X4 HDG 78101102690 B3055-5/8X6 PLN 11850856 B3055-3/4X3 ZN
78205128850 B3055-3/8X8 ZN 78101102687 B3055-1/2X6 ZN 11844090 B3055-1/2X5 HDG
78205126263 B3055-5/8X4 ZN 78101102684 B3055-3/8X6 PLN 11844049 B3055-3/8X5 HDG
78205124537 B3055-3/4X7 ZN 78101102666 B3055-7/8X5 PLN 11837682 B3055-7/8X6 ZN
78101197337 B3055-5/8X5 RP 78101102662 B3055-3/4X5 PLN 11835013 B3055-7/8X6 HDG
78101196399 B3055-5/8X8 ZN 78101102658 B3055-5/8X5 PLN 11834954 B3055-3/4X6 HDG
78101194053 B3055-3/4X5 ZN 78101102657 B3055-1/2X5 RP 11822968 B3055-7/8X8 HDG
78101173173 B3055-1X12 RP 78101102655 B3055-1/2X5 PLN 11822966 B3055-3/4X8 WO SHRT HDG
78101173170  §B3055-1X12 PLN 78101102650  |B3055-3/8X5 PLN 11822963 B3055-3/4X8 HDG
78101173165 B3055-1X10 PLN 78101102638 B3055-1X4 PLN 11820293 B3055-7/8X10 ZN
78101173159 B3055-1X9 PLN 78101102634 B3055-7/8X4 PLN 11816836 B3055-3/8X10 ZN
78101173148 B3055-1X8 RP 78101102627 B3055-5/8X4 RP 11816835 B3055-1/2X12 ZN
78101173146 |B3055-1X7 PLN 78101102623  |B3055-1/2X4 ZN 11812941 B3055-7/8X12 ZN
78101173132 B3055-1X5 RP 78101102620 B3055-3/8X4 PLN 11805050 B3055-3/8X7 ZN
78101173129 B3055-1X4 RP 78101102614 B3055-1/2X3 PLN 11787005 B3055-5/8X5 ZN
78101173124 B3055-7/8X12 PLN 78101102610 B3055-3/8X3 PLN 11787002 B3055-3/8X5 ZN
78101173113 B3055-7/8X10 PLN 78101102607 B3055-1/2X2 PLN 11777633 B3055-1/2X10 ZN
78101173109 B3055-7/8X9 PLN 12561656 B3055-3/4X9 ZN CLMP 11770546 B3055-1/2X12 PLN
78101173102 B3055-7/8X8 RP 12513136 B3055-3/4X4 SS4 11758520 B3055-5/8X12 PLN
78101173096 B3055-7/8X7 PLN 12513045 B3055-1X12 HDG 11743250 B3055-1X8 ZN
78101173095 B3055-7/8X7 GRN 12513043 B3055-7/8X12 HDG 11743248 B3055-1X7 ZN
78101173065  |B3055-7/8X4 RP 1/4 THRU 3 12491911 B3055-1/2X8 HDG 11741196 B3055-1X6 ZN
78101173059  |B3055-3/4X12 PLN 12491034 B3055-3/4X3 SS6 11741194 B3055-1X4 ZN
78101173055 B3055-3/4X12 ZN 12491033 B3055-3/4X6 SS6 11728484 B3055-5/8X7 ZN
78101173046 B3055-3/4X10 PLN 12491031 B3055-3/4X7 556 11728477 B3055-5/8X12 ZN
78101173042 B3055-3/4X9 PLN CLMP 12491030 B3055-3/4X8 SS6 11717039 B3055-7/8X7 ZN
78101173032 B3055-3/4X8 RP 12491018 B3055-3/4X9 SS6 11700265 B3055-3/8X7 PLN
78101173012  |B3055-3/4X6 PLN 12462143 B3055-1/2X12 HDG 11699908 B3055-1X6 PLN
78101173006  |B3055-3/4X5 RP 1/4 THRU 3 12462142 B3055-1/2X10 HDG 11698202 B3055-1X8 PLN
78101172998 B3055-3/4X4 RP 12459786 B3055-1/2X4 HDG 11691602 B3055-5/8X7 PLN
78101172994  |B3055-3/4X4 PLN 12406429 B3055-1X10 HDG 11680936 B3055-7/8X7 HDG
78101172992 B3055-3/4X3 PLN 12398167 B3055-1/2X5 ZN 11680898 B3055-7/8X7 WO SHRT HDG
78101172981 B3055-5/8X10 PLN 12320905 B3055-1X10 ZN 11678908 B3055-1X5 PLN
78101172968 B3055-5/8X8 RP 12300653 B3055-1X7 HDG 11670089 B3055-7/8X8 PLN
78101172876 B3055-1/2X7 ZN 12224600 B3055-3/4X8 ZN 11670084 B3055-5/8X8 PLN
78101172852 B3055-1/2X6 HDG 1/2 FLG 12217272 B3055-5/8X3 ZN 11670078 B3055-3/8X8 PLN
78101172838  |B3055-1/2X8 ZN 12152677 B3055-1X5 HDG 11670050 B3055-3/4X8 PLN
78101172768 B3055-3/8X6 ZN 12085800 B3055-7/8X8 ZN 11670044 B3055-1/2X8 PLN
78101172719 B3055-3/8X4 ZN 12034127 B3055-1X12 ZN 11667144 B3055-3/4X6 ZN
78101172702  |B3055-3/8X2 PLN 12031701 B3055-1X3 ZN 11667132 B3055-3/4X4 ZN
78101102939 B3055-1/2X10 PLN 12031066 B3055-5/8X3 PLN 11663129 B3055-5/8X4 PLN
78101102922 B3055-1/2X7 PLN 12005501 B3055-1X8 HDG 11650829 B3055-5/8X6 ZN
78101102916 B3055-1/2X6 PLN 12005399 B3055-1X6 HDG 11643470 B3055-7/8X5 ZN
78101102911 B3055-1/2X4 PLN 11994595 B3055-5/8X10 ZN
78101102908 B3055-3/8X12 PLN 11986903 B3055-3/4X7 PLN
78101102893 B3055-3/8X8 RP 11965632 B3055-7/8X4 HDG
78101102803 B3055-3/8X10 PLN 11907706 B3055-1X5 ZN
78101102777 B3055-1/2X9 PLN 11887972 B3055-7/8X4 ZN
78101102747 B3055-1/2X8 RP 11864050 B3055-7/8X9 ZN
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9.0 COMPONENT PART NUMBER REFERENCE:

i @ EATON'S B-LINE BUSINESS
B 509 WEST MONROE STREET | HIGHLAND, IL 62249

P: (800) 851-7415 | F: (800) 356 1438

B-LINE B3083WO OR TOLCO FIG 304 B-LINE B3083 OR TOLCO FIG 305 B-LINE B22A
Part Number Description Part Number Description Part Number Description
11940882 B3083WO0-1/2 HDG BM ATTACH 11650914 B3083-3/8 ZN W/HDW BM 78101104665  |B22A-120 YZN
78101103800  |B3083WO-3/8 PLN BM ATTACH 11662730 B3083-5/8 ZN W/HDW BM 78101104666  |B22A-120 GRAY
78101103805  |B3083WO-1/2 PLN BM ATTACH 11664512 B3083-11/8 ZN W/HDW BM 78101121712 |B22A-120 HDG
78101103810  |B3083WO-5/8 PLN BM ATTACH 11671032 B3083-7/8 HDG W/HDW BM ATTA 78101121714  |B22A-120 554
78101103815  |B3083WO-3/4 PLN BM ATTACH 11681179 B3083-1 1/2 ZN W/HDW BM 78101121717 B22A-120 PVCBLK
78101103820  [|B3083WO-7/8 PLN BM ATTACH 11681182 B3083-7/8 ZN W/HDW 78101121720  |B22A-120 GRN
78101103825  |B3083WO-1 PLN BM ATTACH 11685009 B3083-3/8 SS4 W/HDW BM AT 78101121723  |B22A-120 HDG/PVCBLK
78101103830  |B3083WO-1 1/8 PLN BM ATTA 11686053 B3083-1/2 ZN W/HDW BM 78101121730 |B22A-120 GLV.
78101103835  |B3083WO-11/4 PLN BM ATTA 11938402 B3083-1 1/2 HDG W/HDW 78101121740  |B22A-120 AL
78101103840 B3083WO-1 1/2 PLN BM ATTA 12221612 B3083-1/2 SS4 W/HDW BM 78101184116 B22A-120 GRN (MIG WELD)
78101103845 B3083WO-1 3/4 PLN BM ATTA 12494536 B3083-3/4 SS4 W/HDW BM 78101184127 B22A-120 GLV (MIG WELD)
78101103850  §B3083WO-2 PLN BM ATTACH 78101103870  |B3083-3/8 PLN W/HDW BM AT 78101184132 B22A-120 SS6
78101173469  |B3083WO-1 1/2 RP BM ATTAC 78101103875  |B3083-1/2 PLN W/HDW BM AT 78101184145 B22A-120 WHITE ACRYLIC
78101173470  |B3083WO-11/2 ZN BM ATTAC 78101103880  |B3083-5/8 PLN W/HDW BM AT 78101199451 B22A-120 NB
78101173473  |B3083WO-1 1/4 ZN BM ATTAC 78101103885  |B3083-3/4 PLN W/HDW BM AT 78205139730  |B22A-120 PTD
78101173474 B3083WO-1 1/4 HDG BM 78101103890 B3083-7/8 PLN W/HDW BM AT 11656784 B22A-240 GLV (MIG WELD)
78101173476  |B3083WO-13/4 ZN BM ATTAC 78101103895  |B3083-1 PLN W/HDW BM ATTA 11708164 B22A-240 FB
78101173478  |B3083WO-1 RP BM ATTACH 78101103900  |B3083-1 1/8 PLN W/HDW BM 11885799 B22A-240 PLN (MIG WELD)
78101173479  §B3083WO-1 ZN BM ATTACH 78101103905  |B3083-1 1/4 PLN W/HDW BM 11914925 B22A-240 WHITE POWDER COAT
78101173481  |B3083W0-1/2 RP BM ATTACH 78101103910  §B3083-11/2 PLN W/HDW BM 11945080 B22A-240 PVCBLK
78101173483  |B3083WO-1/2 ZN BM ATTACH 78101103915  §B3083-1 3/4 PLN W/HDW BM 11995860 B22A-240 ARCTIC WHITE
78101173485  |B3083WO-1 1/8 RP BM ATTAC 78101103920  |B3083-2 PLN W/HDW BM ATTA 11997957 B22A-240 ZN
78101173486  |B3083WO-1 1/8 ZN BM ATTAC 78101173420  §B3083-1 HDG W/HDW BM ATTA 78101102707 B22A-240 YZN
78101173488  |B3083WO-2 RP BM ATTACH 78101173422  |B3083-1 RP-W/HDW BM ATTAC 78101121719 B22A-240 HDG
78101173489  |B3083W0-2 ZN BM ATTACH 78101173423  |B3083-1ZN W/HDW BM ATTAC 78101121725 B22A-240 GRN
78101173492  |B3083WO-3/4 RP BM ATTACH 78101173425 . |B3083-1/2 HDG W/HDW BM 78101121735 B22A-240 GLV
78101173493  |B3083WO0-3/4 ZN BM ATTACH 78101173428  |B3083-1/2 RP W/HDW BM ATT 78101121745 B22A-240 AL
78101173494  |B3083W0-3/4 HDG BM ATTACH 78101173431  |B3083-11/2 RP W/HDW BM A 78101184093  |B22A-240 PTD
78101173496 B3083WO0-3/8 RP BM ATTACH 78101173433 B3083-11/4 HDG W/HDW BM 78101184117 B22A-240 GRN (MIG WELD)
78101173497 B3083WO-3/8 ZN BM ATTACH 78101173434 B3083-1 1/4 RP W/HDW BM A 78101184131 B22A-240 SS4
78101173503  |B3083WO-5/8 RP BM ATTACH 78101173435  |B3083-11/4 ZN W/HDW 78101184133 |B22A-240 556
78101173504 B3083WO0-5/8 ZN BM ATTACH 78101173436 B3083-1 1/8 RP W/HDW BM 78101191214 B22A-240 WHITE ACRYLIC
78101173505  |B3083WO-5/8 HDG BM ATTACH 78101173440  |B3083-13/4 RP W/HDW BM 78205129856  |B22A-240 CW
78101173506  |B3083WO-7/8 RP BM ATTACH 78101173441  |B3083-1 3/4 ZN W/HDW BM 78205139876  |B22A-240 PLAIN EPOXY
78101173508  |B3083WO-7/8 ZN BM ATTACH 78101173442  |B3083-2 RP W/HDW BM ATTAC 79903829914  |B22A-240 NB
78101173509 B3083WO0-7/8 HDG BM 78101173444 B3083-2 ZN W/HDW BM ATTAC
78101173449  [B3083-5/8 HDG W/HDW BM AT
78101173451 B3083-3/4 RP W/HDW BM ATT
78101173452 B3083-3/4 ZN W/HDW BM
78101173453 B3083-3/8 HDG W/HDW
78101173456 B3083-3/8 RP W/HDW BM ATT
78101173458 B3083-3/4 HDG W/HDW BM AT
78101173459  [|B3083-5/8 GRN W/HDW BM AT
78101173462 B3083-5/8 RP W/HDW BM ATT
78101173467 B3083-7/8 RP W/HDW BM ATT
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9.0 COMPONENT PART NUMBER REFERENCE:
B-LINE B12 B-LINE B12A B-LINE B11
Part Number Description Part Number Description Part Number Description
12190670 B12-120 ARCTIC WHITE 11950267 B12A-120 GRN (MIG WELD) 78101120003 B11-120 AL
78101120511 B12-120 HDG 11968728 B12A-120 GLV (MIG WELD) 78101120007 B11-120 HDG
78101120513 B12-120 PVCBLK 78101121010 B12A-120 PLN (MIG WELD) 78101120009 B11-120 PVCBLK
78101120520  |B12-120 GRN 78101121011  |B12A-120 AL (MIG WELD) 78101120020 |B11-120 GRN
78101120530  |B12-120 GLV 78101184003 |B12A-120 HDG (MIG WELD) 78101120030 |B11-120 GLV
78101120540 B12-120 AL 78101184041 B12A-120 PTD 78205110039 B11-120 PTD
78205132762 B12-120 YZN 78205119126 B12A-120 TG (MIG WELD) 78205122241 B11-120 YZN
12154762 B12-240 FB 78205133455 B12A-120 YZN (MIG WELD) 12230357 B11-240 PTD
12190649 B12-240 ARCTIC WHITE 12490136 B12A-240 WHITE POWDER COAT 12539941 B11-240 SEMI-GLOSS BLACK
12494158 B12-240 AL PAINTED BLACK 78101121015 B12A-240 PLN (MIG WELD) 78101120014 B11-240 AL
78101120516 B12-240 HDG 78101121025 B12A-240 GRN (MIG WELD) 78101120016 B11-240 HDG
78101120525 B12-240 GRN 78101121035 B12A-240 GLV (MIG WELD) 78101120025 B11-240 GRN
78101120535  |B12-240 GLV 78101184004  |B12A-240 HDG (MIG WELD) 78101120035  |B11-240 GLV
78101120545  |B12-240 AL 78205133456  |B12A-240 YZN (MIG WELD) 78101183943  |B11-240 YZN
78205129427 B12-240 YZN 12540170 B11S-120 AL
12540173 B12S-120 AL B-LINE B11A 78101120349 B11S-120 HDG
78101120910 B12S-120 PLN Part Number Description 78101120350 B11S-120 PLN
78101120920 B125-120 GRN 11786782 B11A-120 AL (MIG WELD) 78101120356 B11S-120 GRN
78101120930 B12S-120 GLV 78101120410 B11A-120 PLN 78101120362 B11S-120 GLV
78101190816 B12S-120 HDG 78101120411 B11A-120 HDG 78205122267 B11S-120 YZN
78101120913 B12S-240 HDG 78101120420 B11A-120 GRN 78101120353 B11S-240 PLN
78101120915 B12S-240 PLN 78101120430 B11A-120 GLV 78101120359 B11S-240 GRN
78101120925  |B125-240 GRN 78101183965 ~ [B11A-120 HDG (MIG WELD) 78101120365  |B115-240 GLV
78101120935 B12S-240 GLV 78101183967 B11A-120 PTD 11788058 B11SH-120 FB
12332255 B12SH-120 PTD 78205120150 B11A-120 POWDER WHITE 78101120209 B11SH-120 HDG
78101120710 B12SH-120 PLN 78205133454 B11A-120 YZN 78101120210 B11SH-120 PLN
78101120711  |B12SH-120 HDG 12154763 B11A-240 FB 78101120220  |B11SH-120 GRN
78101120712 B12SH-120 PVCBLK 78101120417 B11A-240 PTD 78101120230 B11SH-120 GLV
78101120720 B12SH-120 GRN 78101120425 B11A-240 GRN 78101183946 B11SH-120 AL
78101120730 B12SH-120 GLV 78101120435 B11A-240 GLV 78101183949 B11SH-120 PVC
78101120740 B12SH-120 AL 78101183944 B11A-240 YZN 78101183955 B11SH-120 YZN
78205132763 B12SH-120 YZN 78101183966 B11A-240 HDG 12232679 B11SH-240 SS6
12041123 B12SH-240 PTD 78101120214 B11SH-240 AL
78101120715 B12SH-240 PLN 78101120215 B11SH-240 PLN
78101120716 B12SH-240 HDG 78101120216 B11SH-240 HDG
78101120725 B12SH-240 GRN 78101120225 B11SH-240 GRN
78101120735 B12SH-240 GLV 78101120235 B11SH-240 GLV
78101120745 B12SH-240 AL 78101183957 B11SH-240 YZN
78205132764 B12SH-240 YZN 78205139407 B11SH-240 PTD
78205140278 B11SH-240 WHITE ACRYLIC
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9.0 COMPONENT PART NUMBER REFERENCE:
B-LINE B24 B-LINE B52 B-LINE B52 (CONT.)

Part Number Description Part Number Description Part Number Description
11847008 B24-120 PTD 12349770 B52-120 556 78101125015  |B52SH-240 PLN
78101102709 |B24-120 YZN 12350591 B52-120 554 78101125016  |B525H-240 HDG
78101122012 |B24-120 HDG 78101104707  |B52-120 YZN 78101125025  |B525H-240 GRN
78101122014  |B24-120 PVCBLK 78101124808  |B52-120 HDG 78101125035 |B525H-240 GLV
78101122016  |B24-120 554 78101124812 |B52-120 PVCBLK 78101184483  |B525H-240 YZN
78101122017  |B24-120 556 78101124820  |B52-120 GRN
78101122020  |B24-120 GRN 78101124830  |B52-120 GLV B-LINE B24A
78101122030  |B24-120 GLV 78101181297  |B52-120 GRAY Part Number Description
78101122040  |B24-120 AL 78101181298  |B52-120 WHITE ACRYLIC 12454849 B24A-120 YZN
12113682 B24-240 WHITE POWDER COAT 78101184468  |B52-120 PVCGRY 78101103982  |B24A-120 SS6
78101103997  |B24-240 YZN 78205128828  |B52-120 PTD 78101122607  |B24A-120 554
78101122018  |B24-240 HDG 12349765 B52-240 SS6 78101122608  |B24A-120 HDG
78101122021  |B24-240 554 12350593 B52-240 554 78101122609  |B24A-120 AL
78101122022  |B24-240 556 78101124816  |B52-240 HDG 78101122610  |B24A-120 PLN
78101122025  |B24-240 GRN 78101124825  |B52-240 GRN 78101122620  |B24A-120 GRN
78101122035 |B24-240 GLV 78101124835  |B52-240 GLV 78101122630  |B24A-120 GLV
78101122045  |B24-240 AL 78101196180  |B52-240 YZN 78101103983 |B24A-240 556
78101184351  |B24-240 PTD 78205120710  |B52-240 WHITE ACRYLIC 78101122615  |B24A-240 PLN
12305142 B245-120 556 78205136393 |B52-240 PTD 78101122617  |B24A-240 HDG
78101122408  |B245-120 HDG 11739856 B525-120 PTD 78101122618 |B24A-240 554
78101122409  |B245-120 AL 78101125210  §B525-120 PLN 78101122625  |B24A-240 GRN
78101122410  |B245-120 PLN 78101125211  |B525-120 HDG 78101122635  |B24A-240 GLV
78101122420  |B245-120 GRN 78101125212 §B525-120 PVCBLK
78101122430  |B245-120 GLV 78101125220  |B525-120 GRN FIG. 27B
78101184373 |B245-120 554 78101125230  |B525-120 GLV Part Number Description
78101184376  |B245-120 YZN 78101181299 §B525-120 YZN Y1380008 FIG. 27B SPEED NUT PGL
78101122425  |B245-240 GRN 11874299 B525-240 YZN
78101122435 |B245-240 GLV 12311498 B525-240 PTD FIG. 25
78101184377  |B245-240 YZN 78101125215 - §B525-240 PLN Part Number Description
78205136760  |B245-240 HDG 78101125216  §B525-240 HDG ¥213002 FIG. 25 3/4-2 SURGERSTNR PGL
12186654 B24SH-120 FB 78101125225  |B525-240 GRN
78101103993  |B24SH-120 YZN 78101125235 §B525-240 GLV
78101122209 |B24SH-120 PVCBLK 12050197 B525H-120 WHITE POWDER COAT
78101122211  |B24SH-120 HDG 12339755 B525H-120 554
78101122213  |B24SH-120 54 12347020 B525H-120 SS6
78101122214  |B24SH-120 556 12357370 B525H-120 FB
78101122220  |B24SH-120 GRN 12496805 B525H-120 BS YZN
78101122230  |B24SH-120 GLV 78101125010  §B525H-120 PLN
78101122240  |B24SH-120 AL 78101125011  §B525H-120 HDG
78101182605  |B24SH-120 PTD 78101125012  §B525H-120 PVCBLK
78205133102 |B24SH-120 WHITE 78101125020  |B525H-120 GRN
78101103998  |B24SH-240 YZN 78101125030  |B525H-120 GLV
78101122215  |B24SH-240 PLN 78101184481  |B52SH-120 WHITE ACRYLIC
78101122216 |B24SH-240 HDG 78101184482  JB525H-120 YZN
78101122217  |B24SH-240 554 12002943 B52SH-240 WHITE ACRYLIC
78101122218  |B24SH-240 556 12211094 B525H-240 PTD
78101122225  |B24SH-240 GRN 12218883 B52SH-240 WHITE POWDER COAT
78101122235 |B24SH-240 GLV 12349766 B52SH-240 SS6
78101122245  |B24SH-240 AL 12350594 B525H-240 554
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SECTION 2

SINGLE HANGER RIGID BRACE DETAILS

b PAGE:
E [} I .N EATON'S B-LINE BUSINESS %h rTY 2 0
- 509 wg_sIsnggh;RS?E fIsRFET(Is ’;ﬁ';ﬁﬁ'ﬂ:;% 62249 Structural Engineer: Mohammad Hariri : -
Poveanng Business Worfdwide ’ ’ California SE No. S3545 DATE:
NOVEMBER 29, 2016
12/06/2016 OPM-0052-13: Reviewed for Code Compliance by Jeffrey Kikumoto Page 77 of 501

MY



TRANSVERSE RIGID BRACING FOR SINGLE HUNG PIPE OR CONDUIT WITH CLEVIS HANGER 1

DETAIL

TOLCO FIG. 99 OR B-LINE ATR ALL
THREAD ROD. (SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR SLOTTED B22
CHANNEL WITH TOLCO FIG. 98 OR 98B ROD
STIFFENER. NOT REQUIRED WHEN USING TWO
OPPOSING RIGID BRACES. (SEE PAGE 12-16, 12-17)

REQUIRED WHEN USING DOUBLE BRACING.

B-LINE B3100 CLEVIS HANGER.

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

30° - 60°

(SEE PAGE 13-1)

TOLCO FIG. 1CBS CROSS BOLT ,
SPACER. (SEE PAGE 12-18) Z

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER

PIPING AND SYSTEMS:

11/4" - 3" PIPE

>
[T

+l

o

=

TOLCO FIG. 980, 909, 910, OR 986
SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF BOLT
HEAD COMES OFF. (SEE PAGE
12-1,12-11, 12412, 12-5)

B-LINE SOLID CHANNEL OR STEEL
PIPE. (SEE PAGE 12-20)

TOLCO FIG. 981, 985 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-2, 12-4)

TRANSVERSE ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE DIAMETER BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
30° 31° - 45° 46° - 60°
11/4"-21/2" 93 97 96
3" 111 109 107

a.) THIN WALL PIPING - REDUCE LOADS BY 0%
b.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) PIPES WITH INSULATION SHALL NOT BE USED.
3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

DO NOT BEND
BRACE PAST 90°
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DETAIL

TRANSVERSE RIGID BRACING FOR SINGLE HUNG PIPE OR CONDUIT WITH CLEVIS HANGER 1A

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE ATR ALL
THREAD ROD. (SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR SLOTTED B22
CHANNEL WITH TOLCO FIG. 98 OR 98B ROD
STIFFENER. NOT REQUIRED WHEN USING TWO
OPPOSING RIGID BRACES. (SEE PAGE 12-16, 12-17)

TOLCO FIG. 980, 909, 910, OR
986 SWAY BRACE
ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF BOLT
HEAD COMES OFF. (SEE
PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE B3100CLEVIS HANGER.

(SEE PAGE 13-1) 30° - 60°

B-LINE SOLID CHANNEL

REQUIRED WHEN USING DOUBLE BRACING. OR STEEL PIPE. (SEE

PAGE 12-20)
TOLCO FIG. 1CBS CROSS BOLT -1
SPACER. (SEE PAGE 12-18) k / TOLCO FIG. 980, 986
~—— SWAY BRACE ATTACHMENT.
21/2" - 8" PIPE TIGHTEN UNTIL BREAK-OFF

> BOLT HEAD COMES OFF.

+ (SEE PAGE 12-1, 12-5)

= TOLCO FIG. 909, 910
FOR 5",6" AND 8" DIAMETER
PIPES.

(SEE PAGE 1211, 12-12)

TRANSVERSE ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE DIAMETER BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
30° 31°- 45° 46° - 60°
212" - 312" 129 213 110
4".5" 236 448 292
6"-8" 556 593 454
DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND
SYSTEMS:
a.) THIN WALL PIPING - REDUCE LOADS BY 0%
b.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) PIPES WITH INSULATION SHALL NOT BE USED.
3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.
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DETAIL
TRANSVERSE RIGID BRACE FOR SINGLE HUNG PIPE OR CONDUIT WITH PIPE CLAMP 1C

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE ATR
ALL THREAD ROD.
(SEE PAGE 13-6)

TOLCO FIG. 980, 909, 910, OR 986
SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF
BOLT HEAD COMES OFF.

(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID, PUNCHED OR SLOTTED B22
CHANNEL WITH TOLCO FIG. 98 OR 98B ROD
STIFFENER. NOT REQUIRED WHEN USING
TWO OPPOSING RIGID BRACES.
(SEE PAGE 12-16, 12-17) 30° - 60° B-LINE SOLID CHANNEL
OR STEEL PIPE.
(SEE PAGE 12-20)

OPTIONAL BRACE CONFIGURATION.
REQUIRED WHEN USING DOUBLE BRACING

TOLCO FIG. 981 OR 985 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL

BREAK-OFF BOLT HEAD COMES OFF.
B-LINE B338 INSULATION (SEE PAGE 12-2, 12-4)
AS REQUIRED.

(SEE PAGE 12-22)
TOLCO FIG. 4B PIPE CLAMP.

(SEE PAGE 13-2)

TRANSVERSE ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE DIAMETER BRACE ANGLE MEASURED FROM HORIZ. [ibs]
30° 31° - 45° 46° - 60°
11/4"-2" 272 317 310
212" -31/2" 272 317 310
4"-5" 582 724 517
6" 582 724 517
8" 920 746 636
DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND
SYSTEMS:
a.) PIPING WITH INSULATION - REDUCE LOADS BY 40% FOR 1 1/4"-5" PIPES AND 25% FOR 6"-8" PIPES.
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.
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TRANSVERSE RIGID BRACE FOR SINGLE HUNG PIPE OR CONDUIT WITH PIPE CLAMP

DETAIL
1D

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.
(SEE PAGE 13-6)

TOLCO FIG. 980, 909, 910, OR 986
SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF
BOLT HEAD COMES OFF.

(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH
TOLCO FIG. 98 OR 98B ROD
STIFFENER. NOT REQUIRED (\
WHEN USING TWO OPPOSING ™\
RIGID BRACES.

(SEE PAGE 12-16, 12-17) B-LINE SOLID CHANNEL

30° - 60° OR STEEL PIPE.

OPTIONAL BRACE (SEE PAGE 12-20)
CONFIGURATION.
REQUIRED WHEN USING TOLCO FIG. 980, 986
DOUBLE BRACING. SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF
BOLT HEAD COMES OFF.

TOLCO FIG. 4B SPECIAL PIPE

(SEE PAGE 12-1, 12-5)
CLAMP. (SEE PAGE 13-2)

TOLCO FIG. 909, 910
FOR 5",6" AND 8" DIAMETER PIPES.
(SEE PAGE 12-11, 12-12)

B-LINE B338 INSULATION

AS REQUIRED.
(SEE PAGE 12-22)
TRANSVERSE ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE DIAMETER BRACE ANGLE MEASURED FROM HORIZ. {Ibs]
30° 31° - 45° 46° - 60°

11/4" - 2" 272 317 310
21/2"-31/2" 272 N7 310
4" - 5" 582 724 517
6" - 8" 920 746 636

GENERAL NOTES:

SYSTEMS:

a.) PIPING WITH INSULATION - REDUCE LOADS BY 40% FOR 1 1/4"-5" PIPES AND 25% FOR 6"-8" PIPES.
b.) THIN WALL PIPING - REDUCE LOADS BY 0%

c.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) TOLCO FIG. 4LA MAY ALSO BE USED AS A LATERAL BRACE. (SEE PAGE 12-6)
3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

DO NOT BEND
BRACE PAST 90°

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND
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TRANSVERSE RIGID BRACE FOR SINGLE HUNG
PIPE OR CONDUIT WITH WELDED STEEL ATTACHMENT

DETAIL
1E

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE ATR ALL
THREAD ROD. (SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR SLOTTED
B22 CHANNEL WITH TOLCO FIG. 98 OR
98B ROD STIFFENER. NOT REQUIRED @ o
WHEN USING TWO OPPOSING RIGID NS
BRACES. (SEE PAGE 12-16, 12-17) M@

COMES OFF.

30° - 60°

OPTIONAL BRACE CONFIGURATION.
REQUIRED WHEN USING DOUBLE BRACING.
Typ. 14"

AN
' 74
11/4" - 8" PIPE
g
B-LINE B338 INSULATION AS 14
=

REQUIRED. (SEE PAGE 12-22)

OR TOLCO FIG.

TOLCO FIG. 980, 909, 910, OR 986
SWAY BRACE ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF BOLT HEAD

(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID CHANNEL
OR STEEL PIPE.
(SEE PAGE 12-20)

TOLCO FIG. 981 OR 985

SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF BOLT
HEAD COMES OFF.

(SEE PAGE 12-2, 12-4)

TOLCO FIG. 304 OR B-LINE B3083WO

305 OR B-LINE

B3083. WELDED STEEL

ATTACHMENT.

(SEE PAGE 13-8, 13-9)

TRANSVERSE ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE SIZE ROD SIZE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
30° 31°-45° 46° - 60°

11/4" -2" 3/8" 272 317 310

21/2"-31/2" 12" 272 317 310

4" - 5" 518" 582 724 517

6" 3/4" 582 724 517

8" 7/8" 920 746 636

DO NOT BEND
BRACE PAST 90°
GENERAL NOTES:
1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 40 AND BETTER PIPING.

2.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

3.) THE TOLCO FIG. 304, TOLCO FIG. 305 AND B-LINE B3083 SHALL NOT BE USED WITH EMT.
b PAGE:
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TRANSVERSE RIGID BRACE FOR SINGLE HUNG
PIPE OR CONDUIT WITH WELDED STEEL ATTACHMENT

DETAIL
1F

TOLCO FIG. 99 OR B-LINE ATR ALL
THREAD ROD. (SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR SLOTTED
B22 CHANNEL WITH TOLCO FIG. 98 OR
98B ROD STIFFENER. NOT REQUIRED
WHEN USING TWO OPPOSING RIGID ¥ Y 30° - 60°
BRACES. (SEE PAGE 12-16, 12-7) e~ ) >

OPTIONAL BRACE CONFIGURATION.
REQUIRED WHEN USING DOUBLE BRACING

TYp. 114"

910 FOR

TOLCO FIG. 980, 909, 910, OR 986
SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF BOLT
HEAD COMES OFF.

(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID CHANNEL OR
STEEL PIPE. (SEE PAGE 12-20)

TOLCO FIG. 980, 986 SWAY
BRACE ATTACHMENT.

TIGHTEN UNTIL BREAK-OFF
BOLT HEAD COMES OFF. (SEE
PAGE 12-1, 12-5) TOLCO FIG. 909,

5",6" AND 8" DIAMETER

PIPES. (SEE PAGE 12-11, 12-12)

B-LINE B338 INSULATION AS il \ TOLCO FIG. 304 OR B-LINE
REQUIRED. (SEE PAGE 12-22) = \f 3/15"E 1" MIN. TYP B3083WO OR TOLCO FIG. 305 OR
3/16" 1" MIN. " B-LINE B3083 WELDED STEEL
ATTACHMENT.

(SEE PAGE 13-8, 13-9)

TRANSVERSE ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE SIZE ROD SIZE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
30° 31° - 45° 46° - 60°

11/4"-2" 3/8" 272 317 310

212" -31/2" 1/2" 272 317 310

4" -5" 518" 582 724 517

6" 3/4" 920 746 636

8" 7/8" 920 746 636

DO NOT BEND
BRACE PAST 90°
GENERAL NOTES:
1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 40 AND BETTER PIPING.

2.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

3.) THE TOLCO FIG. 304, TOLCO FIG. 305 AND B-LINE B3083 SHALL NOT BE USED WITH EMT.
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TRANSVERSE RIGID BRACE FOR SINGLE HUNG PIPE DETAIL
OR CONDUIT WITH TRANSVERSE PIPE CLAMP 4LA

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.

(SEE PAGE 13-6) TOLCO FIG. 980, 909, 910, OR 986

SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF BOLT
HEAD COMES OFF.

(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH
TOLCO FIG. 98 OR 98B ROD
STIFFENER. NOT REQUIRED WHEN
USING TWO OPPOSING RIGID
BRACES.

(SEE PAGE 12-16, 12-7)

B-LINE SOLID CHANNEL
OR STEEL PIPE.
(SEE PAGE 12-20)

30° - 60°

TOLCO FIG. 304 OR B-LINE
B3083WO OR TOLCO FIG. 305 OR
B-LINE B3083 WELDED STEEL
ATTACHMENT.

(SEE PAGE 13-8, 13-9)

OPTIONAL BRACE CONFIGURATION.
REQUIRED WHEN USING DOUBLE BRACING

TOLCO 4LA (1 1/4"-8")
TRANSVERSE SWAY BRACE
ATTACHMENT. SINGLE BRACE
MUST BE INSTALLED WITHIN 6"
OF SUPPORT HANGER. CLAMP

DIRECTLY TO PIPE.
(SEE PAGE 12-6)
TRANSVERSE ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE SIZE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
30° 31°- 45° 46°- 60°
11/4".5" 1030 860 680
6"- 8" 2820 2300 1620

DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 40 AND BETTER PIPING.
2.) THEFIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.
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LONGITUDINAL RIGID BRACE FOR SINGLE HUNG PIPE OR CONDUIT WITH PIPE CLAMP DEZTQIL

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.
(SEE PAGE 13-6)

TOLCO FIG. 980, 909, 910, OR 986 SWAY
BRACE ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.

B-LINE SOLID, PUNCHED OR (SEE PAGE 12-1, 12-11, 12-12,12-5)

SLOTTED B22 CHANNEL WITH
TOLCO FIG. 98 OR 98B ROD
STIFFENER. NOT REQUIRED

B-LINE SOLID CHANNEL OR

WHEN USING TWO OPPOSING STEEL PIPE.
RIGID BRACES. 30° - 60° (SEE PAGE 12-20)
(SEE PAGE 12-16, 12-17)
OPTIONAL BRACE CONFIGURATION. Fo TOLCO FIG. 981 OR 985 SWAY BRACE
REQUIRED WHEN USING DOUBLE ——— ATTACHMENT. TIGHTEN UNTIL
BRACING. BREAK-OFF BOLT HEAD COMES OFF.

(SEE PAGE 12-2, 12-4)

- / GO
B-LINE B338 INSULATION 114" /8" PIPE

AS REQUIRED. - TOLCO FIG. 4B PIPE CLAMP.
(SEE PAGE 12-22) e CLAMP DIRECTLY TO PIPE.
e (SEE PAGE 13-2)
LONGITUDINAL ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE DIAMETER BRACE ANGLE MEASURED FROM HORIZ. [bs]
30° 31°.45° 46° - 60°

114" - 2" 868 865 407
21/2" -3 112" 868 865 407

4" 113 990 659

6" 1089 930 595

8" 1089 930 595

DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND
SYSTEMS:
a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) FIG. 986 MUST BE USED WITH 1/2" OR LARGER ALL THREAD ROD
3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.
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DETAIL
LONGITUDINAL RIGID BRACE FOR SINGLE HUNG PIPE OR CONDUIT WITH PIPE CLAMP 20

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.
(SEE PAGE 13-6) TOLCO FIG. 980, 909, 910 OR 986

SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF BOLT

HEAD COMES OFF.

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITHTOLCO ¢~

FIG. 98 OR 98B ROD STIFFENER. NOT \:* (SEE PAGE 12-1, 12-11, 12-12, 12-5)
REQUIRED WHEN USING TWO
OPPOSING RIGID BRACES. B-LINE SOLID CHANNEL
(SEE PAGE 12-16, 12-17) OR STEEL PIPE.
i (SEE PAGE 12-20)
OPTIONAL BRACE
CONFIGURATION. REQUIRED WHEN Fp
USING DOUBLE BRACING. % Al TOLCO FIG. 980H UNIVERSAL SWAY
BRACE ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF BOLT HEAD
~ COMES OFF.
B-LINE B338 INSULATION 7 8" PIPE (SEE PAGE 12-3)
AS REQUIRED.
>
(SEE PAGE 12-22) :I.-| TOLCO FIG 4B. PIPE CLAMP.
3 CLAMP DIRECTLY TO PIPE.
(SEE PAGE 13-2)

LONGITUDINAL ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE DIAMETER BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
45°
8" 930

DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND

SYSTEMS:

a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%

c.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.
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LONGITUDINAL RIGID BRACE FOR SINGLE HUNG
PIPE OR CONDUIT WITH WELDED STEEL ATTACHMENT

DETAIL
2D

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.
(SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH TOLCO
FIG. 98 OR 98B ROD STIFFENER. NOT @\&
REQUIRED WHEN USING TWO AN &

TOLCO FIG.
SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF
BOLT HEAD COMES OFF.

(SEE PAGE 12-1, 12-11, 12-12, 12-5)

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

980, 909, 910 OR 986

OPPOSING RIGID BRACES. NeS B-LINE SOLID CHANNEL
(SEE PAGE 1216, 12-17) 30° - 60° OR STEEL PIPE.
(SEE PAGE 12-20)

OPTIONAL BRACE
CONFIGURATION. REQUIRED TOLCO FIG. 981 OR 985
WHEN USING DOUBLE BRACING SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF BOLT
HEAD COMES OFF.

- ‘/ O]
B-LINE B338 INSULATION ARt

(SEE PAGE 12-2, 12-4)
AS REQUIRED. P
(SEE PAGE 12-22) L-II-I TOLCO FIG. 304 OR B-LINE
3 B3083WO OR TOLCO FIG. 305 OR
B-LINE B3083. WELDED STEEL
ATTACHMENT.
(SEE PAGE 13-8, 13-9)
LONGITUDINAL ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE SIZE ROD SIZE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
30° 31°-45° 46° - 60°
11/4"-2" 3/8" 868 865 407
21/2"-31/2" 12" 868 865 407
4" . 5" 5/8" 1113 990 659
6" 3/4" 1307 930 595
8" 7/8" 1307 930 595
DO NOT BEND
BRACE PAST 90°
GENERAL NOTES:
1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 40 AND BETTER PIPING.
2.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.
3.) THE TOLCO FIG. 304, TOLCO FIG. 305 AND B-LINE B3083 SHALL NOT BE USED WITH EMT.
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LONGITUDINAL RIGID BRACE FOR SINGLE HUNG PIPE OR DETAIL
CONDUIT WITH LONGITUDINAL "IN-LINE" PIPE CLAMP 2LA

TOLCO FIG. 99 OR B-LINE ATR ALL
THREAD ROD. (SEE PAGE 13-6)

TOLCO FIG 4B. PIPE CLAMP.
CLAMP DIRECTLY TO PIPE.
(SEE PAGE 13-2)

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH
TOLCO FIG. 98 OR 98B ROD
STIFFENER. NOT REQUIRED WHEN
USING TWO OPPOSING RIGID €

BRACE ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-1, 12-11, 12-12, 12-5)

N
BRACES. (SEE PAGE 12-16,12-17) S\ B-LINE SOLID CHANNEL
X . OR STEEL PIPE.
\@ 30° - 60 (SEE PAGE 12-20)
F N
=
(.
5 |
/ S SaSED)]
\\\
} § o TOLCO FIG. 4L (2 1/2"- 8"
B-LINE B338 INSULATION L X Lﬁ iy L LONGITUDINAIE "IN-LINE)“ SWAY
AS REQUIRED. 7 7] BRACE ATTACHMENT. SINGLE
(SEE PAGE 12-22) 11/4” - 8" PIPE BRACE MUST BE INSTALLED WITHIN
6" OF SUPPORT HANGER. CLAMP
OPTIONAL BRACE vl DIRECTLY TO PIPE.
CONFIGURATION. REQUIRED = (SEE PAGE 12-6)
WHEN USING DOUBLE BRACING
LONGITUDINAL ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE DIAMETER BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
30° 31°-45° 46° - 60°

2172" 1420 1180 1030

3.4 890 730 530

5". 8" 830 680 490

DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING UNLESS NOTED OTHERWISE ON PAGE 12-6a. THE FOLLOWING
REDUCTIONS SHALL APPLY FOR OTHER PIPING AND SYSTEMS:
a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

TOLCO FIG. 980, 909, 910 OR 986 SWAY
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DETAIL
2LA

LONGITUDINAL RIGID BRACE FOR SINGLE HUNG PIPE OR
CONDUIT WITH LONGITUDINAL "IN-LINE" PIPE CLAMP

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.
(SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH TOLCO
FIG. 98 OR 98B ROD STIFFENER. NOT
REQUIRED WHEN USING TWO
OPPOSING RIGID BRACES. "\ "

TOLCO FIG 4B. PIPE CLAMP.
CLAMP DIRECTLY TO PIPE.
(SEE PAGE 13-2)
TOLCO FIG. 980, 909, 910 OR 986 SWAY
BRACE ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID CHANNEL

SEE PAGE 1216, 12-17 N
( ! X - OR STEEL PIPE.
i@} 30°- 60 (SEE PAGE 12-20)
o
[
(.
F
vy =
~& TOLCO FIG. 4LA (1 1/4™8")
B-LINE 333:;NRSE%L’J‘ITR'€[': L " MAX. Lﬁ" MAX. L LONGITUDINAL "IN-LINE" SWAY
SEE PAGE 122 y 4 i BRACE ATTACHMENT. SINGLE
( 22) M n L BRACE MUST BE INSTALLED WITHIN
6" OF SUPPORT HANGER. CLAMP
OPTIONAL BRACE e DIRECTLY TO PIPE.
CONFIGURATION. REQUIRED * (SEE PAGE 12-6)
WHEN USING DOUBLE BRACING
LONGITUDINAL ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE DIAMETER BRACE ANGLE MEASURED FROM HORIZ. [lbs]
30° 31°-45° 46° - 60°

114" - 2" 1030 860 680

212" 1190 970 680

35" 1190 970 680

6" 8" 1570 1660 1620

DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPINGUNLESS NOTED OTHERWISE ON PAGE 12-6a. THE FOLLOWING
REDUCTIONS SHALL APPLY FOR OTHER PIPING AND SYSTEMS:

a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

EATON'S B-LINE BUSINESS

509 WEST MONROE STREET | HIGHLAND, IL 62249
P: (800) 851-7415 | F: (800) 356 1438

E-T-N

Poveening Business Worldwide

PAGE:
mreH 2.13
Structural Engineer: Mohammad Hariri - a
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TRANSVERSE/LONGITUDINAL RIGID BRACE FOR SINGLE HUNG PIPE OR CONDUIT WITH PIPE DETAIL
CLAMP 1C/2B

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

SEE PAGE 2 -14a
FOR LONGITUDINA
BRACE DETAILS

TOLCO FIG. 99 OR B-LINE ATR
ALL THREAD ROD.
(SEE PAGE 13-6)

TOLCO FIG. 980, 909, 910, OR 986
SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF
BOLT HEAD COMES OFF.

(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID, PUNCHED OR SLOTTED B22
CHANNEL WITH TOLCO FIG. 98 OR 98B
ROD STIFFENER. NOT REQUIRED WHEN
USING TWO OPPOSING RIGID BRACES.
(SEE PAGE 12-16, 12-17) B-LINE SOLID CHANNEL OR STEEL

PIPE. (SEE PAGE 12-20)

OPTIONAL BRACE CONFIGURATION.
REQUIRED WHEN USING DOUBLE BRACING

4 Fe — TOLCO FIG. 981 OR 985 SWAY BRACE
Y/ ATTACHMENT. TIGHTEN UNTIL
i BREAK-OFF BOLT HEAD COMES OFF.
11/4" - 8" PIPE (SEE PAGE 12-2, 12-4)
Ty
B-LINE B338 INSULATION +
AS REQUIRED. = TOLCO FIG. 4B PIPE CLAMP.

(SEE PAGE 12-22) CLAMP DIRECTLY TO PIPE.
(SEE PAGE 13-2)

TRANSVERSE / LONGITUDINAL
PIPE ASSEMBLY ALLOWABLE LOAD (ASD)
DIAMETER | BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
45°
11/4"-31/2" 326
4" 564
6"-8" 493
DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND
SYSTEMS:
a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.
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TRANSVERSE/LONGITUDINAL RIGID BRACE FOR SINGLE HUNG PIPE OR CONDUIT WITH PIPE DETAIL
CLAMP 1C/2B

SEE PAGE 2 -14
FOR TRANSVERSE
BRACE DETAILS

TOLCO FIG. 99 OR B-LINE ATR
ALL THREAD ROD.
(SEE PAGE 13-6) TOLCO FIG. 980, 909, 910, OR 986 SWAY
BRACE ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.

B-LINE SOLID, PUNCHED OR (SEE PAGE 12-1, 12-11, 12-12,12-5)

SLOTTED B22 CHANNEL WITH TOLCO
FIG. 98 OR 98B ROD STIFFENER. NOT
REQUIRED WHEN USING TWO
OPPOSING RIGID BRACES.

(SEE PAGE 12-16, 12-17)

B-LINE SOLID CHANNEL
OR STEEL PIPE.
(SEE PAGE 12-20)

OPTIONAL BRACE CONFIGURATION.
REQUIRED WHEN USING DOUBLE
BRACING.

TOLCO FIG. 981 OR 985 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-2, 12-4)

B-LINE B338 INSULATION 11/4"- 8" PIPE

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND
SYSTEMS:
a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

AS REQUIRED. TOLCO FIG. 4B PIPE CLAMP.
(SEE PAGE 12-22) = CLAMP DIRECTLY TO PIPE.
# (SEE PAGE 13-2)
=
TRANSVERSE / LONGITUDINAL
PIPE ASSEMBLY ALLOWABLE LOAD (ASD)
DIAMETER  BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
45°
11/4"-31/2" 326
4" 564
6"-8" 493
DO NOT BEND
BRACE PAST 90°
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SECTION 3

SINGLE HANGER RIGID BRACE
SPACING CHARTS
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE
WEDGE ANCHORS IN NORMAL WEIGHT CONCRETE - 4000 PSI MIN.

0.50 IIGII

A
Tm: m—¢
o
*

HILTI KB-TZ WEDGE ANCHOR.
(SEE PAGE 11-1)

TOLCO 900 SERIES ATTACHMENT

Transverse Concrete Anchorage Longitudinal Concrete Anchorage
Pipe | s : — T Pipe | i - — T
Diameter Weight | Max. Spacing | Brace | Anchor . Min. Embed Diameter Weight | Max. Spacing | Brace | Anchor . Min. Embed
PerFt. | @0.50"G" Qty. | perBrace|Diameter wg PerFt. | @0.50"G" Qty. |perBrace|Diameter wn
1 29 40 1 (1) 3/8" 2" 1 29 80 1 (1) 3/8" 2"
1-1/4 37 40 1 (1) | 38 2" 1-1/4 3.7 80 1 (1) | 3" 2"
1-1/2 4.6 40 1 (1) 3/8" 2" 1-1/2 4.6 80 1 (1) 3/8" 2"
2 6.2 40 1 (1) 3/8" 2" 2 6.2 64 1 (1) 3/8" 2"
24112 9.2 40 1 (1) 3/8" 2" 2-1/2 9.2 43 1 (1) 3/8" 2"
3 12.2 40 1 (1) | e | 3uan 3 122 33 1 (1) | 38" 2"
4 18.1 40 1 (1) 12" 314" 4 18.1 80 *2 (1) 12" 31/4"
5 26.6 34 1 (1) 12" 314" 5 26.6 80 *2 (1) 5/8" 4"
6 33.8 26 1 (1) 12" 31/4" 6 33.8 74 *2 (1) 5/8" 4"
8 55 22 1 (1) 5/8" 4" 8 55 45 *2 (1) 5/8" 4"
10 80.1 31 *2 (1) 5/8" 4" 10 80.1 31 *2 (1) 5/8" 4"
12 109 23 * (1) | s 4" 12 109 23 ) (1) | s 4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013), WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) “HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

7.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

8.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE

nAn
WEDGE ANCHORS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. 0.75"G
%
T I |
£ (he)
(e = ————T
I e _
HILTI KB-TZ CARBON\E Z Lgl_'
HILTI KB.TZ STEEL WEDGE ANCHOR B-LINE SOLID CHANNEL
TG R
TOLCO 900 SERIES ATTACHMENT (SEE PAGE 11-1) (TYP) (SEE PAGE 11-1) PARALLEL W/ CHANNEL STRUT.
Transverse Concrete Anchorage Longitudinal Concrete Anchorage
Pipe | e I , — T Wi, Pipe | yuax. , — T Win.
Diameter PorEt ax. szt::u:g Brace | Anchor . Min. Embed Diameter b eerlsll: ) Max. Spalf:lr'\'g Brace | Anchor . Min. Embed
@0.75"G Qty. |perBrace|Diameter ngn @0.75"G Qty. |perBrace|Diameter ngn
1 29 40 1 (1) 3/8" 2" 1 29 80 1 (1) 3/8" 2"
1-1/4 3.7 40 1 (1) 3/8" 2" 1-1/4 3.7 80 1 (1) 12" 2"
1-1/2 4.6 40 1 (1) 3/8" 2" 1-1/2 4.6 80 1 (1) 12" 31/4"
2 6.2 40 1 (1) 3/8" 2" 2 6.2 80 1 (1) 12" 31/4"
241/2 9.2 40 1 (1) 1/2" 31/4" 2-1/2 9.2 65 1 (1) 12" 31/4"
3 12.2 40 1 (1) 12" 31/4" 3 12.2 49 1 (1) 12" 31/4"
4 18.1 33 1 (1) 12" 314" 4 18.1 67 *2 (1) 12" 31/4"
5 26.6 22 1 (1) 12" 31/4" 5 26.6 63 *2 (1) 5/8" 4"
6 33.8 17 1 (1) 12" 31/4" 6 33.8 49 *2 (1) 5/8" 4"
8 55 30 *2 (1) 5/8" 4" 8 55 30 *2 (1) 5/8" 4"
10 80.1 21 *2 (1) 5/8" 4" 10 80.1 21 *2 (1) 5/8" 4"
12 109 15 *2 (1) 5/8" 4" 12 109 15 *2 (1) 5/8" 4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013), WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) “HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

7.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

8.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE

nAn
WEDGE ANCHORS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. 107G
%
T I |
£ (he)
(M) = ————T
I e _
HILTI KB-TZ CARBON\E Z Lg'_'
HILTI KB.TZ STEEL WEDGE ANCHOR B-LINE SOLID CHANNEL
TG R
TOLCO 900 SERIES ATTACHMENT (SEE PAGE 11-1) (TYP) (SEE PAGE 11-1) PARALLEL W/ CHANNEL STRUT.
Transverse Concrete Anchorage Longitudinal Concrete Anchorage
Pipe | e I : — T Wn, Pipe | yuax. , — T W,
Diameter PorEt ax. Splzfcl'r'\g Brace | Anchor . Min. Embed Diameter b eerlsll: ) Max. Spﬁch Brace | Anchor . Min. Embed
@1.0"G Qty. | perBrace| Diameter ng" @1.0"G Qty. |perBrace|Diameter o
1 29 40 1 (1) 3/8" 2" 1 29 69 1 (1) 3/8" 2"
1-1/4 37 40 1 (1) 3/8" 2" 1-1/4 3.7 54 1 (1) 3/8" 2"
1-1/2 4.6 40 1 (1) 3/8" 2" 1-1/2 4.6 43 1 (1) 3/8" 2"
2 6.2 40 1 (1) 12" 31/4" 2 6.2 73 1 (1) 12" 31/4"
241/2 9.2 40 1 (1) 12" 31/4" 2-1/2 9.2 49 1 (1) 12" 31/4"
3 12.2 37 1 (1) 12" 31/4" 3 12.2 37 1 (1) 12" 31/4"
4 18.1 25 1 (1) 12" 31/4" 4 18.1 50 *2 (1) 12" 31/4"
5 26.6 17 1 (1) 12" 31/4" 5 26.6 47 *2 (1) 5/8" 4"
6 33.8 18 1 (1) 5/8" 4" 6 33.8 37 *2 (1) 5/8" 4"
8 55 1 1 (1) 5/8" 4" 8 55 22 *2 (1) 5/8" 4"
10 80.1 15 *2 (1) 5/8" 4" 10 80.1 15 *2 (1) 5/8" 4"
12 109 1 *2 (1) 5/8" 4" 12 109 11 *2 (1) 5/8" 4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013), WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) “HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

7.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

8.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE WEDGE ANCHORS
IN SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN.

0.50 IIGII

HILTI KB-TZ WEDGE
ANCHOR. (SEE PAGE 11-3)
L METAL DECK 20 GA. MIN. (SEE PAGE ST =T
11-68 FOR ADDITIONAL INFORMATION. | L — — — — — — — — Iy :l\\
Shown RN PGB © O h BHLINE SOLID CHANNEL
OVER PAGE 11-68.)(TYP.)
TOLCO 900 SERIES HILTI KB-TZ WEDGE TOLCO 900 SERIES
ATTACHMENT ANCHOR. (SEE PAGE 11-3) ATTACHMENT
Transverse Concrete Anchorage Longitudinal Concrete Anchorage
Pipe V\l;g?ght Max. Spacing | Brace | Anchors Min Min. Pipe V\Ixe?;ht Max. Spacing | Brace | Anchors Min Min.
Diameter | po, i @ 050"G" | Qty. |PerBrace |Diameter En.'.lé?.d' Diameter (e Fy @ 050"G" | Qty. [PerBrace |Diameter E".'.E(.".d'
1 29 40 1 1 3/8" 2" 1 29 80 1 1 12" 314"
1-1/4 3.7 40 1 1 3/8" 2" 1-1/4 3.7 80 1 1 12" 31/4"
1-1/2 4.6 40 1 1 3/8" 22 1-1/2 4.6 80 1 1 12" 314"
2 6.2 40 1 1 12" 31/4" 2 6.2 72 1 1 12" 31/4"
2-1/2 9.2 40 1 1 12" 31/4" 2-1/2 9.2 48 1 1 12" 314"
3 12.2 36 1 1 172" 31/4" 3 12.2 36 1 1 12" 314"
4 18.1 24 1 1 12" 31/4" 4 18.1 49 2 1 12" 314"
5 26.6 16 1 1 12" 314" 5 26.6 75 2 2 (2) 172" 314"
6 33.8 13 1 1 112" 31/4" 6 33.8 59 2 2 (2) 1/2" 31/4"
8 55 18 1 2 (2) 172" 314" 8 55 36 *2 2 (2) 172" 314"
10 80.1 25 ) 2 @12 | 34 10 80.1 25 % 2 @12 | 314"
12 109 18 *2 2 (2) 172" 31/4" 12 109 18 *2 2 (2) 172" 314"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF NON-DUCTILE
MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING FROM
GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013), WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

7.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

8.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY THE
RESPONSIBLE DESIGN PROFESSIONAL.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE LONGITUDINAL BRACE

TABLE.
10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE WEDGE ANCHORS

IN SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. 0.75"G

|~=“———=1— HILTI KB-TZ WEDGE
\ ANCHOR. (SEE PAGE 11-3)
METAL DECK 20 GA. MIN. (SEE PAGE R —
11-68 FOR ADDITIONAL INFORMATION. | 1L — — — — _ _ _ _ 2L
IN CASE OF CONFLICT, INFORMATION & o v
SHOWN HEREIN TAKES PRECEDENCE
TOLCO 900 SERIES B-LINE SOLID CHANNEL
OVER PAGE 11-68.)(TYP.)
ATTACHMENT
HILTI KB-TZ WEDGE TOLCO 900 SERIES
ANCHOR. (SEE PAGE 11-3) ATTACHMENT
M Transverse Concrete Anchorage M Longitudinal Concrete Anchorage
Pipe We?;ht Max. Spacing | B Anch Min Pipe We?g)l(ﬁt Max. Spacing | B Anch Min
Di t ax. spacing race ncnors Min. ) Di t ax. spacing race nchors Min. )
AMEEr | PerFt. | ‘@o75G" | Qty. | PerBrace |Diameter Bt NS |PerFt | ' @o7snGr | Qy. | PerBrace |Diameter Ee
1 29 40 1 1 3/8" 2" 1 29 80 1 1 102" 31/4"
1-1/4 37 40 1 1 12" 31/4" 1-1/4 37 80 1 1 112" 31/4"
14112 46 40 1 1 172" 314" 1112 46 64 1 1 102" 31/4"
2 6.2 40 1 1 112" 31/4" 2 6.2 48 1 1 112" 31/4"
2112 9.2 32 1 1 112" 31/4" 2-112 9.2 73 1 2 (2)1/2" 31/4"
3 12.2 40 1 2 (2)172" 31/4" 3 12.2 55 1 2 (2)1/2" 31/4"
4 18.1 37 1 2 (2) 112" 314" 4 18.1 74 *2 2 (2) 172" 314"
5 26.6 25 1 2 (2)1/2" 31/4" 5 26.6 50 *2 2 (2) 112" 31/4"
6 33.8 19 1 2 (2) 172" 31/4" 6 33.8 39 *2 2 (2) 172" 314"
8 55 24 2 2 (2) 112" 31/4" 8 55 24 *2 2 (2) 172" 31/4"
10 80.1 16 *2 2 (2)1/2" 34/4" 10 80.1 16 *2 2 (2)1/2" 314"
12 109 12 2 2 (2)1/2" 314" 12 109 12 *2 2 (2)1/2" 31/4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF NON-DUCTILE
MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING FROM
GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013), WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) SPACING TABLE IS BASED ON A 1:1 (45°) BRACE ANGLE RATIO. FOR ALTERNATE BRACE ANGLE RATIOS FROM HORIZONTAL, REDUCE BRACE SPACING BY USING THE FOLLOWING
FORMULAS: UP TO 1.5:1 SPACING/1.67; UP TO 2:1 SPACING/2.33.

7.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

8.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

9.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY THE
RESPONSIBLE DESIGN PROFESSIONAL.

10.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE LONGITUDINAL
BRACE TABLE.

11.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE WEDGE ANCHORS 1.0"G"
IN SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. .

[~~——————HILTI KB-TZ WEDGE
\ ANCHOR. (SEE PAGE 11-3)
METAL DECK 20 GA. MIN. (SEE PAGE =T -7
11-68 FOR ADDITIONAL INFORMATION, | 1L — — — — — — — Iy
IN CASE OF CONFLICT, INFORMATION & o 2
SHOWN HEREIN TAKES PRECEDENCE
TOLCO 900 SERIES B-LINE SOLID CHANNEL
OVER PAGE 11-68.)(TYP.)
ATTACHMENT
HILTI KB-TZ WEDGE TOLCO 900 SERIES
ANCHOR. (SEE PAGE 11-3) ATTACHMENT
M Transverse Concrete Anchorage Longitudinal Concrete Anchorage
Plpe ?X' Min Plpe M?X' Min
Diameter |Weight | Max. Spacing | Brace | Anchors Min. Embed Diameter |Vei9ht [ Max. Spacing | Brace | Anchors Min. Embed
PerFt. [ @1.0"G" | Qty. | PerBrace |Diameter e PerFt. | @01.0"G" | Qty. | PerBrace [Diameter "E"
1 2.9 40 1 1 12" 31/4" 1 2.9 7 1 1 12" 31/4"
1-1/4 3.7 40 1 1 12" 31/4" 1-1/4 3.7 60 1 1 12" 31/4"
1112 4.6 40 1 1 12" 31/4" 1-1/2 4.6 48 1 1 12" 31/4"
2 6.2 36 1 1 12" 31/4" 2 6.2 36 1 1 12" 31/4"
2112 9.2 24 1 1 12" 31/4" 24112 9.2 54 1 2 (2) 172" 31/4"
3 12.2 18 1 1 1/2" 31/4" 3 12.2 4 1 2 (2) 172" 31/4"
4 18.1 27 1 2 (2) 172" 31/4" 4 18.1 55 *2 2 (2) 172" 31/4"
5 26.6 19 1 2 (2) 172" 31/4" 5 26.6 38 *2 2 (2) 112" 31/4"
6 33.8 14 1 2 (2) 172" 31/4" 6 33.8 29 *2 2 (2) 172" 31/4"
8 55 18 *2 2 (2) 172" 31/4" 8 55 18 *2 2 (2) 172" 31/4"
10 80.1 12 *2 2 (2) 172" 31/4" 10 80.1 12 *2 2 (2) 172" 31/4"
12 109 9 *2 2 (2) 172" 31/4" 12 109 9 *2 2 (2) 172" 31/4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF NON-DUCTILE
MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING FROM
GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013), WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) SPACING TABLE IS BASED ON A 1:1 (45°) BRACE ANGLE RATIO. FOR ALTERNATE BRACE ANGLE RATIOS FROM HORIZONTAL, REDUCE BRACE SPACING BY USING THE FOLLOWING
FORMULAS: UP TO 1.5:1 SPACING/1.67; UP TO 2:1 SPACING/2.33.

7.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

8.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

9.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY THE
RESPONSIBLE DESIGN PROFESSIONAL.

10.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE LONGITUDINAL
BRACE TABLE.

11.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE DECK

INSERTS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. 0.50 "G

POWERS
WOOD-KNOCKER
TOLCO 900 SERIES (SEE PAGE 11-26)
ATTACHMENT
Transverse Concrete Anchorage Longitudinal Concrete Anchorage

Pipe | e , — T Wn. Pipe | o , — T W,
Diameter PorEt ax. szt::u:g Brace | Anchor . Min. Embed. Diameter b eerlsll: ) Max. Spalf:lr'\'g Brace | Anchor . Min. Embed.

@0.50"G Qty. | per Brace| Diameter, ngn @0.50 "G Qty. |perBrace|Diameter ngn

1 29 40 1 (1) 3/8" 13/4" 1 29 80 1 (1) 3/8" 13/4"
1-1/4 37 40 1 (1) 3/8" 13/4" 1-1/4 3.7 80 1 (1) 3/8" 13/4"
1-1/2 4.6 40 1 (1) 3/8" 13/4" 1-1/2 4.6 80 1 (1) 3/8" 13/4"
2 6.2 40 1 (1) 3/8" 1.3/4" 2 6.2 80 1 (1) 3/8" 13/4"
241/2 9.2 40 1 (1) 3/8" 13/4" 2-1/2 9.2 80 1 (1) 3/8" 13/4"
3 12.2 40 1 (1) 38" 13/4" 3 12.2 60 1 (1) 3/8" 13/4"

4 18.1 40 1 (1) 3/8" 13/4" 4 18.1 40 1 (1) 3/8" 13/4"

5 26.6 36 1 (1) 12" 13/4" 5 26.6 36 1 (1) 12" 13/4"

6 33.8 28 1 (1) 112" 13/4" 6 33.8 28 1 (1) 12" 13/4"

8 55 17 1 (1) 12" 13/4" 8 55 35 *2 (1) 12" 13/4"
10 80.1 24 *2 (1) 1/2" 1.3/4" 10 80.1 24 *2 (1) 12" 13/4"
12 109 17 *2 (1) 12" 13/4" 12 109 17 *2 (1) 12" 13/4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE DECK

INSERTS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. 0.75"G

POWERS
WOOD-KNOCKER
TOLCO 900 SERIES (SEE PAGE 11-26)
ATTACHMENT
Transverse Concrete Anchorage Longitudinal Concrete Anchorage

Pipe | o . — T Win. Pipe | pexe , — T Wn.
Diameter Per% " Max. szt::u:g Brace | Anchor . Min. Embed. Diameter D eerlsll: A Max. Spalf:lr'\'g Brace | Anchor . Min. Embed.

@0.75"G Qty. | per Brace| Diameter ngn @0.75"G Qty. |perBrace|Diameter ngn

1 29 40 1 (1) 3/8" 13/4" 1 29 80 1 (1) 3/8" 13/4"
1-1/4 37 40 1 (1) 3/8" 13/4" 1-1/4 3.7 80 1 (1) 3/8" 13/4"
1-1/2 4.6 40 1 (1) 3/8" 13/4" 1-1/2 4.6 80 1 (1) 3/8" 13/4"
2 6.2 40 1 (1) 3/8" 1.3/4" 2 6.2 79 1 (1) 3/8" 13/4"
2112 9.2 40 1 (1) 3/8" 13/4" 2-1/2 9.2 53 1 (1) 3/8" 13/4"
3 12.2 40 1 (1) 3/8" 13/4" 3 12.2 52 1 (1) 12" 13/4"

4 18.1 27 1 (1) 3/8" 13/4" 4 18.1 35 1 (1) 12" 13/4"
5 26.6 24 1 (1) 112" 134" 5 26.6 48 *2 (1) 12" 13/4"

6 33.8 19 1 (1) 1/2" 13/4" 6 33.8 38 *2 (1) 12" 13/4"

8 55 23 *2 (1) 12" 13/4" 8 55 23 *2 (1) 12" 13/4"
10 80.1 16 *2 (1) 12" 1.3/4" 10 80.1 16 *2 (1) 12" 13/4"
12 109 1 *2 (1) 12" 13/4" 12 109 1 *2 (1) 12" 13/4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED
BY THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE DECK

INSERTS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. 107G

POWERS
WOOD-KNOCKER
TOLCO 900 SERIES (SEE PAGE 11-26)
ATTACHMENT
Transverse Concrete Anchorage Longitudinal Concrete Anchorage

Pipe | o , — in. Pipe | pexe , — T Win.
Diameter Per% " Mgfg)ﬁg‘?g Baet];e An;hor o Min. Embed. Diameter D eerlsll: A Max. Spﬁch Brace | Anchor . Min. Embed.

. .| per Brace| Diameter ngn @1.0"G Qty. |perBrace| Diameter| e

1 29 40 1 (1) 3/8" 13/4" 1 29 80 1 (1) 3/8" 13/4"
1-1/4 37 40 1 (1) 3/8" 13/4" 1-1/4 37 80 1 (1) 3/8" 13/4"
1-1/2 4.6 40 1 (1) 3/8" 13/4" 1-1/2 4.6 80 1 (1) 3/8" 13/4"
2 6.2 40 1 (1) 3/8" 13/4" 2 6.2 59 1 (1) 3/8" 13/4"
2112 9.2 40 1 (1) 3/8" 13/4" 2-1/2 9.2 40 1 (1) 3/8" 13/4"
3 12.2 30 1 (1) 3/8" 13/4" 3 12.2 39 1 (1) 12" 13/4"

4 18.1 20 1 (1) 3/8" 1.3/4" 4 18.1 26 1 (1) 12" 13/4"

5 26.6 18 1 (1) 12" 13/4" 5 26.6 36 *2 (1) 12" 13/4"

6 33.8 14 1 (1) 1/2" 1.3/4" 6 33.8 28 *2 (1) 12" 13/4"

8 55 17 *2 (1) 12" 13/4" 8 55 17 *2 (1) 12" 13/4"
10 80.1 12 *2 (1) 12" 1.3/4" 10 80.1 12 *2 (1) 12" 13/4"
12 109 8 *2 (1) 12" 13/4" 12 109 8 *2 (1) 12" 13/4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED
BY THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE DECK INSERTS

IN SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. 0.50 "G

POWERS BANG-IT
(SEE PAGE 11-28) POWERS BANG-IT
(SEE PAGE 11-31)
c 3 e \ E X
- METAL DECK 20GA. MIN. (SEE PAGE —— METAL DECK 20GA. MIN.
11-68 FOR ADDITIONAL INFORMATION.
IN CASE OF CONFLICT, INFORMATION B-LINE SOLID CHANNEL
SHOWN HEREIN TAKES PRECEDENCE
FO-C0 300 SERIES OVER PAGE 11-68.)(TYP)
TOLCO 900 SERIES
ATTACHMENT
M Transverse Concrete Anchorage M Longitudinal Concrete Anchorage
Plpe We?;ht Max. Spacing| B Anch Min Plpe We?;r}t Max. Spacing| B Anch Min
Di t ax. spacing race ncnors Min. ; Di t ax. spacing race ncnors Min. )
1ameter| per Ft. @0.50"G" | Qty. |PerBrace | Diameter E".‘.'Eﬁd' 1aMELeT) per Ft. @0.50 "G" | Qty. |PerBrace | Diameter E"-'-E‘-’-d'
1 29 40 1 1 112" 214" 1 29 80 1 1 112" 214"
144 | 37 40 1 1 102" 214" 144 | 37 80 1 1 112" 214"
142 | 46 40 1 1 102" 214" 1402 | 456 80 1 1 112" 214"
2 6.2 40 1 1 102" 21/4" 2 6.2 78 1 1 102" 214"
212 | 92 40 1 1 112" 214" 212 | 92 52 1 1 112" 214"
3 | 122 39 1 1 112" 214" T 39 1 1 112" 214"
4 | 184 40 1 2 @12 | 218 4 | 184 80 1 2 @12 | 214"
5 | 266 40 1 2 @12" | 218" 5 | 266 64 1 2 212" | 214"
6 | 338 40 1 2 @) 112 [ T2 6 | 338 50 1 2 112" | 214"
8 55 31 1 2 @120 | 218 8 55 62 " 2 12" | 214"
10 | 804 40 "2 2 @ 12" | 214 10 | 80.1 42 "2 2 @112 | 214"
12 | 100 31 *2 2 12" | 214" 12 | 109 31 *2 2 12" | 214"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

PAGE:
E i ..N EATON'S B-LINE BUSINESS l"ﬂ“ 3 1 0
- [ mgwg-s.(rs“:(?)h:!Rs?-EfIsRFE'T(ls 3‘5';';:':332_ 62249 Structural Engineer: Mohammad Hariri -
Povernng Business Worldvade ' ' California SE No. §3545  |DATE:
NOVEMBER 29, 2016
12/06/2016 OPM-0052-13: Reviewed for Code Compliance by Jeffrey Kikumoto Page 102 of 501

MY



SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE DECK INSERTS

IN SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. 0.75"G

POWERS BANG-IT
(SEE PAGE 11-28) POWERS BANG-IT
(SEE PAGE 11-31)
PE K <
— METAL DECK 20GA. MIN. (SEE PAGE  %—— METAL DECK 20GA. MIN.
11-68 FOR ADDITIONAL INFORMATION.
IN CASE OF CONFLICT, INFORMATION B-LINE SOLID CHANNEL
SHOWN HEREIN TAKES PRECEDENCE
Z?'T-gg:h"’l‘l’i SER'ES OVER PAGE 11-68.)(TYP)
TOLCO 900 SERIES
ATTACHMENT
Transverse Concrete Anchorage Longitudinal Concrete Anchorage
Pipe V\'}g?gﬁt Max. Spacing| B Anch Min Pipe WNoIa?;l'wt Max. Spacing| B Anch Min
Diameter ax. Spacing| Brace nchors Min. ’ Diameter ax. Spacing| Brace nchors Min. ’
I PerFt.| @0.75"G" | Qty. |PerBrace | Diameter E"-'-'Eﬁd' | PerFt. | @0.75"G" | Qty. |PerBrace | Diameter En']'lI)E?'d.
1 2.9 40 1 1 3/8" 21/4" 1 29 80 1 1 3/8" 21/8"
114 | 37 40 1 1 3/8" 21/4" 114 | 3.7 80 1 1 3/8" 21/8"
1-1/2 4.6 40 1 1 3/8" 21/4" 1412 | 46 80 1 1 3/8" 21/8"
2 6.2 40 1 1 3/8" 21/4" 2 6.2 80 1 2 (2)1/2" 21/8"
2412 | 9.2 40 1 2 (2)1/2" 21/4" 2112 92 80 1 2 (2) 172" 21/8"
3 12.2 40 1 2 (2) 112" 21/4" 3 12.2 80 1 2 (2) 112" 21/8"
4 18.1 40 1 2 (2) 172" 21/4" 4 18.1 80 ) 2 (2) 172" 21/8"
5 26.6 40 1 2 (2)1/2" 21/4" 5 26.6 80 *2 2 (2) 112" 21/8"
6 33.8 40 *2 2 (2) 172" 21/4" 6 33.8 67 ) 2 (2) 172" 21/8"
8 55 40 *2 2 (2)1/2" 21/4" 8 55 4 *2 2 (2) 112" 21/8"
10 80.1 28 *2 2 (2) 172" 24/4" 10 80.1 28 ) 2 (2) 172" 21/8"
12 109 20 *2 2 (2)1/2" 21/4" 12 109 20 *2 2 (2) 112" 21/8"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE DECK INSERTS

IN SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. 107G

POWERS BANG-IT
(SEE PAGE 11-28) POWERS BANG-IT
(SEE PAGE 11-31)
c 3 e \ B X
— METAL DECK 20GA. MIN. (SEE PAGE  %—— METAL DECK 20GA. MIN.
11-68 FOR ADDITIONAL INFORMATION.
IN CASE OF CONFLICT, INFORMATION B-LINE SOLID CHANNEL
SHOWN HEREIN TAKES PRECEDENCE
FO-C0 300 SERIES OVER PAGE 11-68.)(TYP)
TOLCO 900 SERIES
ATTACHMENT
M Transverse Concrete Anchorage M Longitudinal Concrete Anchorage
PiPe | Weight [Wax. Spacing| Brace | Anch Min Pie..| Weigt (e, Spacing| Brace | Anch b
Diameter ax. spacing race ncnors Min. ; Diameter ax. spacing race ncnors Min. )
: PerFt.| @1.0"G" | Qty. |PerBrace | Diameter E"-'-'Eﬁd' I PerFt.| @1.0"G" | Qty. |PerBrace | Diameter En']'lI)E?'d.
1 29 40 1 1 318" 214" 1 29 80 1 1 3/8" 214"
144 | 37 40 1 1 3/8" 214" 1414 | 37 63 1 1 318" 214"
1412 | 46 40 1 1 318" 214" 1412 | 46 51 1 1 3/8" 21/4"
2 6.2 40 1 2 (2)112" 21/4" 2 6.2 80 1 2 (2)172" 218"
212 | 92 40 1 2 @12" | 214" 212 | 92 80 1 2 @12 | 214"
3 | 122 40 1 2 @112 | 21" A 70 1 2 @12 | 214"
4 | 184 40 1 2 @12 [ 218 4 | 184 80 "2 2 @12 | 214"
5 | 266 32 1 2 @12 [ 218 5 | 266 64 "2 2 @12" | 214"
6 | 338 40 *2 2 @112 [ T2 10 6 | 338 50 "2 2 @12 | 214"
8 55 31 *2 2 @12 [ 218 8 55 3 *2 2 @12 | 214"
10 | 804 21 "2 2 @12 | 214" 10 | 804 21 "2 2 @12 | 214"
12 | 100 15 *2 2 @12 | 218 12 | 109 15 *2 2 @12 | 214"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR ATTACHMENT TO STEEL BEAM | 0.50 "G"

Brace Perpendicular to Beam Brace Parallel to Beam
P ) Bl
© TOLCO FIG. 800 SWAY TOLCO FIG. 800 SWAY
BRACE ATTACHMENT. BRACE ATTACHMENT.
(SEE PAGE 11-50) (TYP) (SEE PAGE 11-50) (TYP)
TOLCO 980 OR 986 BRACE ATTACHMENT TOLCO 980 OR 986 BRACE ATTACHMENT
Maximum Jl'rangvers_e Maximum 'Jl.ongsltudl_nal
; ax. Spacing ; ax. Spacing
Di:r;\peier P‘g: ::go[::t Bcr;;:'e - @0.50 "G" Di:r;peeter P‘:avfli:%':t B(;z:;e - @0.50 "G"
Perpendicular Parallel Perpendicular Parallel
1 29 1 40 40 1 29 1 80 80
1-1/4 3.7 1 40 40 1-1/4 37 1 80 80
1-1/2 4.6 1 40 40 1-1/2 4.6 1 80 80
2 6.2 1 40 40 2 6.2 1 80 80
241/2 9.2 1 40 40 2-1/2 9.2 1 80 80
3 12.2 1 40 40 3 12.2 1 80 80
4 18.1 1 40 40 4 18.1 1 80 80
5 26.6 1 40 40 5 26.6 1 80 80
6 33.8 1 40 40 6 33.8 1 80 77
8 55 1 40 40 8 55 *2 80 80
10 80.1 *2 40 40 10 80.1 *2 80 65
12 109 *2 40 40 12 109 *2 72 48
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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SINGLE PIPE HANGER BRACE SPACING CHART FOR ATTACHMENT TO STEEL BEAM | 0.75 "G"

Brace Perpendicular to Beam Brace Parallel to Beam
L. B |
e TOLCO FIG. 800 SWAY \— TOLCO FIG. 800 SWAY
BRACE ATTACHMENT. BRACE ATTACHMENT.
(SEE PAGE 11-50) (TYP) (SEE PAGE 11-50) (TYP)
TOLCO 980 OR 986 BRACE ATTACHMENT TOLCO 980 OR 986 BRACE ATTACHMENT
Maximum Jl'rangvers_e Maximum 'Jl.ongsltudl_nal
; ax. Spacing ; ax. Spacing
Di:':‘p;e’ P‘g: iFgot::t Ba?;? @35 9 Di:':‘p;e’ P‘:ev: II%:t B&f _@0.757C"
Perpendicular Parallel Perpendicular Parallel
1 29 1 40 40 1 29 1 80 80
1-1/4 3.7 1 40 40 1-1/4 3.7 1 80 80
1-1/2 4.6 1 40 40 1112 4.6 1 80 80
2 6.2 1 40 40 2 6.2 1 80 80
2112 9.2 1 40 40 2-1/2 9.2 1 80 80
3 12.2 1 40 40 3 12.2 1 80 80
4 18.1 1 40 40 4 18.1 1 80 80
5 26.6 1 40 40 5 26.6 1 80 65
6 33.8 1 40 40 6 33.8 1 77 51
8 55 *2 40 40 8 55 *2 80 63
10 80.1 *2 40 40 10 80.1 *2 65 43
12 109 *2 40 32 12 109 *2 48 32
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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SINGLE PIPE HANGER BRACE SPACING CHART FOR ATTACHMENT TO STEEL BEAM 1.0"G"

Brace Perpendicular to Beam Brace Parallel to Beam
L. |
© TOLCO FIG. 800 SWAY L TOLCO FIG. 800 SWAY
BRACE ATTACHMENT. BRACE ATTACHMENT.
(SEE PAGE 11-50) (TYP) (SEE PAGE 11-50) (TYP)
TOLCO 980 OR 986 BRACE ATTACHMENT TOLCO 980 OR 986 BRACE ATTACHMENT
Maximum Jl'rangvers_e Maximum 'Jl.ongsltudl_nal
; ax. Spacing ; ax. Spacing
Nl ool W e, | e | e [ T
Perpendicular Parallel Perpendicular Parallel
1 29 1 40 40 1 29 1 80 80
1-1/4 3.7 1 40 40 1-1/4 3.7 1 80 80
1-1/2 4.6 1 40 40 1112 4.6 1 80 80
2 6.2 1 40 40 2 6.2 1 80 80
2112 9.2 1 40 40 2-1/2 9.2 1 80 80
3 12.2 1 40 40 3 12.2 1 80 80
4 18.1 1 40 40 4 18.1 1 80 72
5 26.6 1 40 40 5 26.6 *2 80 80
6 33.8 1 40 38 6 33.8 *2 80 77
8 55 *2 40 40 8 55 *2 4l 47
10 80.1 *2 40 32 10 80.1 *2 49 32
12 109 *2 36 24 12 109 *2 36 24
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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SINGLE PIPE HANGER BRACE SPACING CHART FOR WELDED ATTACHMENT TO STEEL BEAM 0.50 "G"

3/16 3/16
o
TOLCO 980 OR 986
BRACE ATTACHMENT.
(TYP)
X
@
=G (SEE PAGE 11-43) (TYP) 316
: Transverse : Longitudinal
pipe | Vi | Brace [
Diameter | o Fg ¢ Qty. | Max. Spacing Diameter | o Fg A Qty. | Max. Spacing
er Foo @050 "G" er Foo @050 "G"
1 29 1 40 1 29 1 80
1-1/4 3.7 1 40 1-1/4 3.7 1 80
1-1/2 4.6 1 40 1-1/2 4.6 1 80
2 6.2 1 40 2 6.2 1 80
212 9.2 1 40 2-1/2 9.2 1 80
3 12.2 1 40 3 12.2 1 80
4 18.1 1 40 4 18.1 1 80
5 26.6 1 40 5 26.6 1 80
6 33.8 1 40 6 33.8 1 72
8 55 1 40 8 55 *2 80
10 80.1 *2 40 10 80.1 *2 60
12 109 *2 40 12 109 *2 44
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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SINGLE PIPE HANGER BRACE SPACING CHART FOR WELDED ATTACHMENT TO STEEL BEAM | 0.75"G"

3116 316
o
TOLCO 980 OR 986
BRACE ATTACHMENT.
(TYP)
X
@
3716 (SEE PAGE 11-43) (TYP) 3/16
: Transverse ; Longitudinal
e R D
Diameter p Fg t Qty. Max. Spacing Diameter P Fg ¢ Qty. Max. Spacing
er Foo @075 "G" er Foo @075 "G"
1 29 1 40 1 29 1 80
1-1/4 3.7 1 40 1-1/4 3.7 1 80
1-1/2 4.6 1 40 1-1/2 4.6 1 80
2 6.2 1 40 2 6.2 1 80
24112 9.2 1 40 24112 9.2 1 80
3 12.2 1 40 3 12.2 1 80
4 18.1 1 40 4 18.1 1 80
5 26.6 1 40 5 26.6 *2 80
6 33.8 1 40 6 33.8 *2 80
8 55 *2 40 8 55 *2 59
10 80.1 *2 40 10 80.1 *2 40
12 109 *2 29 12 109 *2 29
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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SINGLE PIPE HANGER BRACE SPACING CHART FOR WELDED ATTACHMENT TO STEEL BEAM 1.0 "G"

316 316
{ >
= TOLCO 980 OR 986
BRACE ATTACHMENT.
(TYP)
X
3716 (SEE PAGE 11-43) (TYP) 316
| Pipe M‘mi‘;ﬂ{n Brace h'lll'ransvers.e | Pine M&’ggﬁp I I\I.IlongitudirTal
Diameter | po"coot Qty. %-ﬁga:ggg Diameter | poFoot Qty. a@x.ﬁgiggg

1 2.9 1 40 1 2.9 1 80
1-1/4 3.7 1 40 1-1/4 3.7 1 80
14112 4.6 1 40 1-112 4.6 1 80

2 6.2 1 40 2 6.2 1 80
2112 9.2 1 40 2112 9.2 1 80

3 12.2 1 40 3 12.2 1 80

4 18.1 1 40 4 18.1 1 67

5 26.6 1 40 5 26.6 2 80

6 33.8 1 36 6 33.8 *2 72

8 55 *2 40 8 55 *2 44

10 80.1 *2 30 10 80.1 *2 30

12 109 *2 22 12 109 *2 22

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR BOLTED ATTACHMENT TO STEEL BEAM 0.50 "G"

B
b
© |
& &
=)

SEE PAGE 11-44 (TYP)
TOLCO 980 OR 986 BRACE
ATTACHMENT. (TYP)

. Maximum Minimum | Transverse . Maximum Minimym | Longitudinal
Pire | Tweight |22 | ot [hax Soac Pire | “weight (5| TBolt [y soac
Diameter | per Foot Qty. Diameter éxolé); cglg Diameter | pey Foot aty. Diameter éxo_gg Clé‘lg
1 29 1 3/8" 40 1 29 1 3/8" 80

1-1/4 3.7 1 3/8" 40 1-1/4 3.7 1 3/8" 80
1-1/2 4.6 1 3/8" 40 1-1/2 4.6 1 3/8" 80

2 6.2 1 3/8" 40 2 6.2 1 3/8" 80
24112 9.2 1 3/8" 40 24112 9.2 1 3/8" 80
3 12.2 1 3/8" 40 3 12.2 1 3/8" 80
4 18.1 1 3/8" 40 4 18.1 1 12" 80
5 26.6 1 12" 40 5 26.6 1 5/8" 80
6 33.8 1 1/2" 40 6 33.8 1 5/8" 4
8 55 1 5/8" 40 8 55 *2 5/8" 80
10 80.1 *2 5/8" 40 10 80.1 *2 5/8" 59
12 109 *2 5/8" 40 12 109 *2 5/8" 44
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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SINGLE PIPE HANGER BRACE SPACING CHART FOR BOLTED ATTACHMENT TO STEEL BEAM 0.75"G"

B
b
© |
& &
=)

SEE PAGE 11-44 (TYP)
TOLCO 980 OR 986 BRACE
ATTACHMENT. (TYP)

. Maximum Minimum | Transverse . Maximum Minimym | Longitudinal
Pire | Tweight |22 | ot [hax Soac Pire | “weight (5% | TBolt [ “yar soac
Diameter | per Foot Qty. Diameter éxol-;); cglg Diameter | pey Foot aty. Diameter éxo_%a Clé‘lg
1 29 1 3/8" 40 1 29 1 3/8" 80

4 | 37 1 38" 40 114 | 37 1 38" 80
1-1/2 4.6 1 3/8" 40 1-1/2 4.6 1 3/8" 80

2 6.2 1 38" 40 2 6.2 1 38" 80
24112 9.2 1 3/8" 40 24112 9.2 1 12" 80
3 12.2 1 5/8" 40 3 12.2 1 12" 80
4 18.1 1 12" 40 4 18.1 1 5/8" 80
5 26.6 1 5/8" 40 5 26.6 *2 5/8" 60
6 33.8 1 5/8" 40 6 33.8 *2 5/8" 80
8 55 *2 5/8" 40 8 55 *2 5/8" 58
10 80.1 *2 5/8" 40 10 80.1 *2 5/8" 40
12 109 *2 5/8" 29 12 109 *2 5/8" 29
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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SINGLE PIPE HANGER BRACE SPACING CHART FOR BOLTED ATTACHMENT TO STEEL BEAM

1 .0 IIGII

B
b
© |
& &
=)
SEE PAGE 11-44 (TYP)
TOLCO 980 OR 986 BRACE
ATTACHMENT. (TYP)
. Maximum Minimym | Transverse . Maximum Minimym | Longitudinal
pimibe | “Weight | %ac® | Bolt [ axspacin Pire | “weight (5| TBolt [ “yar Soac
iameter | per Foot Qty. Diameter @x1 (? GI ’ Diameter | per Foot aty. Diameter 81 g agn g
1 29 1 3/8" 40 1 29 1 3/8" 80
114 | 37 1 38" 40 114 | 37 1 38" 80
1-1/2 4.6 1 3/8" 40 1-1/2 4.6 1 3/8" 80
2 6.2 1 38" 40 2 6.2 1 38" 80
24112 9.2 1 3/8" 40 24112 9.2 1 12" 80
3 12.2 1 3/8" 40 3 12.2 1 5/8" 80
4 18.1 1 12" 40 4 18.1 1 5/8" 66
5 26.6 1 5/8" 40 5 26.6 1 5/8" 45
6 33.8 1 5/8" 35 6 33.8 1 5/8" 35
8 55 1 5/8" 21 8 55 *2 5/8" 43
10 80.1 *2 5/8" 30 10 80.1 *2 5/8" 30
12 109 *2 5/8" 22 12 109 *2 5/8" 22
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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SINGLE PIPE HANGER BRACE SPACING CHART FOR ATTACHMENT TO STEEL TRUSS OR STEEL BEAM (0.50 "G"

TOLCO FIG. 825 OR 828 STEEL TOLCO FIG. 825 OR 828 STEEL
SWAY BRACE ATTACHMENT. SWAY BRACE ATTACHMENT.

(SEE PAGE 11-47, 11-49) (TYP) (SEE PAGE 11-47, 11-49) (TYP)

TOLCO 980 OR 986 BRACE
ATTACHMENT. (TYP)

TOLCO 980 OR 986 BRACE
ATTACHMENT. (TYP)

. Transverse . Longitudinal
Pipe M;v’:i';';::“ Brace Max Spacing @ 0.50 "G" Pipe M";‘v’g:’“;::“ Brace Max Spacing @ 0.50 "G"
Diameter | o "Foct [ Qty. Fig. 825 or 828 Diameter | ,o°S% | Qty. Fig. 825 or 828
Perpendicular Parallel Perpendicular Parallel

1 29 1 40 40 1 29 1 80 80

1-1/4 3.7 1 40 40 1-1/4 3.7 1 80 80

1-1/2 4.6 1 40 40 1112 4.6 1 80 80

2 6.2 1 40 40 2 6.2 1 80 80

24112 9.2 1 40 40 2-1/2 9.2 1 80 80

3 12.2 1 40 40 3 12.2 1 80 75

4 18.1 1 40 40 4 18.1 1 80 50

5 26.6 1 40 34 5 26.6 1 74 34

6 33.8 1 40 27 6 33.8 1 58 27

8 55 1 36 16 8 55 *2 72 33

10 80.1 *2 40 23 10 80.1 *2 49 23

12 109 *2 36 16 12 109 *2 36 16

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) THE SPACINGS LISTED ABOVE ARE BASED ON TOLCO FIG 825. SPACINGS MAY BE INCREASED IF TOLCO FIGUR4E 828 IS USED BASED ON ALLOWABLE LOADS FIGURE 825
AND TOLCO FIGURE 828. SEE PAGE 11-47, 11-49.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

11.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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SINGLE PIPE HANGER BRACE SPACING CHART FOR ATTACHMENT TO STEEL TRUSS OR STEEL BEAM [0.75 "G"

TOLCO FIG. 825 OR 828 STEEL TOLCO FIG. 825 OR 828 STEEL
SWAY BRACE ATTACHMENT. SWAY BRACE ATTACHMENT.

(SEE PAGE 11-47, 11-49) (TYP) (SEE PAGE 11-47, 11-49) (TYP)

TOLCO 980 OR 986 BRACE
ATTACHMENT. (TYP)

TOLCO 980 OR 986 BRACE
ATTACHMENT. (TYP)

. Transverse . Longitudinal
Pipe M;v’:i';';::“ Brace Max Spacing @ 0.75 "G" Pipe M";‘v’g:’;;::“ Brace Max Spacing @ 0.75 "G"
Diameter Per Foot Qty. F.ig. 825 or 828 Diameter Per Foot Qty. F_ig. 825 or 828
Perpendicular Parallel Perpendicular Parallel

1 29 1 40 40 1 29 1 80 80

1-1/4 3.7 1 40 40 1-1/4 37 1 80 80

1-1/2 4.6 1 40 40 1-1/2 4.6 1 80 80

2 6.2 1 40 40 2 6.2 1 80 80

24112 9.2 1 40 40 24112 9.2 1 80 66

3 12.2 1 40 40 3 12.2 1 80 50

4 18.1 1 40 33 4 18.1 1 72 33

5 26.6 1 40 23 5 26.6 *2 80 46

6 33.8 1 39 18 6 33.8 *2 78 36

8 55 *2 40 22 8 55 *2 48 22

10 80.1 *2 33 15 10 80.1 *2 33 15

12 109 *2 24 1 12 109 *2 24 1

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) THE SPACINGS LISTED ABOVE ARE BASED ON TOLCO FIG 825. SPACINGS MAY BE INCREASED IF TOLCO FIGUR4E 828 IS USED BASED ON ALLOWABLE LOADS FIGURE 825
AND TOLCO FIGURE 828. SEE PAGE 11-47, 11-49.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

11.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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SINGLE PIPE HANGER BRACE SPACING CHART FOR ATTACHMENT TO STEEL TRUSS OR STEEL BEAM | 1.0 "G"

TOLCO FIG. 825 OR 828 STEEL TOLCO FIG. 825 OR 828 STEEL
SWAY BRACE ATTACHMENT. SWAY BRACE ATTACHMENT.

(SEE PAGE 11-47, 11-49) (TYP) (SEE PAGE 11-47, 11-49) (TYP)

TOLCO 980 OR 986 BRACE

TOLCO 980 OR 986 BRACE ATTACHMENT. (TYP)

ATTACHMENT. (TYP)

. Transverse . Longitudinal
Pipe M\?V):il;ll:{n Brace Max Spacing @ 1.0 "G" Pipe M";‘v’g:’;;::“ Brace Max Spacing @ 1.0 "G"
Diameter Per Foot Qty. F.ig. 825 or 828 Diameter Per Foot Qty. F_ig. 825 or 828
Perpendicular Parallel Perpendicular Parallel
1 29 1 40 40 1 29 1 80 80
1-1/4 37 1 40 40 1-1/4 3.7 1 80 80
1-1/2 4.6 1 40 40 1-1/2 4.6 1 80 80
2 6.2 1 40 40 2 6.2 1 80 74
24112 9.2 1 40 40 24112 9.2 1 80 50
3 12.2 1 40 37 3 12.2 1 80 37
4 18.1 1 40 25 4 18.1 1 54 25
5 26.6 1 37 17 5 26.6 *2 74 34
6 33.8 1 29 13 6 33.8 *2 58 27
8 55 *2 36 16 8 55 *2 36 16
10 80.1 *2 24 1 10 80.1 *2 24 "
12 109 *2 18 8 12 109 *2 18 8
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) THE SPACINGS LISTED ABOVE ARE BASED ON TOLCO FIG 825. SPACINGS MAY BE INCREASED IF TOLCO FIGUR4E 828 IS USED BASED ON ALLOWABLE LOADS FIGURE 825
AND TOLCO FIGURE 828. SEE PAGE 11-47, 11-49.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

11.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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SINGLE PIPE HANGER BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TO WOOD |0.50 "G"

SEE PAGE 11-62
= MINIMUM BEAM
/ MINIMUM BEAM SIZE = 4x - SI7E =U4x
@// THRU-BOLT O O‘/ THRU-BOLT. (TYP)
:\7 SEE PAGE 11-62 & \
(D
i TOLCO 900 SERIES ( TOLCO FIG. 906
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe vcn?x. Transverse Thru-Bolts Pipe ng. Longitudinal Thru-Bolts

Diameter b :rlsll:':t Max sPaﬁi",? Brace Bolt _ Min. Diameter ‘LV:r'Ell:':t Max Spaging Brace Bolt _ Min.
@0.50"G Qty. Qty. Diameter @0.50 "G Qty. Qty. Diameter

1 29 40 1 1 1/2" 1 29 80 1 1 1/2"

1-1/4 3.7 40 1 1 12" 1-1/4 3.7 80 1 1 12"

1-1/2 4.6 40 1 1 1/2" 1-1/2 4.6 80 1 1 1/2"

2 6.2 40 1 1 1/2" 2 6.2 80 1 1 12"

2-1/2 9.2 40 1 1 1/2" 2-1/2 9.2 80 1 1 3/4"
3 12.2 40 1 1 12" 3 12.2 80 1 2 (2) 172"
4 18.1 40 1 1 3/4" 4 18.1 80 1 2 (2) 314"
5 26.6 40 1 2 (2) 172" 5 26.6 80 *2 2 (2) 172"
6 33.8 40 1 2 (2) 5/8" 6 33.8 80 *2 2 (2) 5/8"
8 55 40 * 2 (2) 5/8" 8 55 58 * 2 (2) 314"
10 80.1 40 *2 2 (2) 314" 10 80.1 40 *2 2 (2) 314"
12 109 29 *2 2 (2) 314" 12 109 29 *2 2 (2) 3/4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TO WOOD |0.75 "G"

SEE PAGE 11-62
= MINIMUM BEAM
/ MINIMUM BEAM SIZE = 4x - SI7E =U4x
(O THRU-BOLT O o4 THRUBOLT(TYP)
= SEE PAGE 11-62 &
S~ | @ \
T TOLCO 900 SERIES ( TOLCO FIG. 906
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe vcn?x. Transverse Thru-Bolts Pipe ng. Longitudinal Thru-Bolts
Diameter b :rlsll:':t Max sPaﬁi",? Brace Bolt _ Min. Diameter ‘LV:r'Ell:':t Max Spaging Brace Bolt _ Min.
@0.75"G Qty. Qty. Diameter @0.75"G Qty. Qty. Diameter

1 29 40 1 1 1/2" 1 29 80 1 1 1/2"

1-1/4 3.7 40 1 1 12" 1-1/4 3.7 80 1 1 5/8"

1-1/2 4.6 40 1 1 1/2" 1-1/2 4.6 80 1 1 3/4"
2 6.2 40 1 1 1/2" 2 6.2 80 1 2 (2) 172"
2-1/2 9.2 40 1 1 3/4" 2-1/2 9.2 80 1 2 (2) 314"
3 12.2 40 1 2 (2) 172" 3 12.2 80 1 2 (2) 172"
4 18.1 40 1 2 (2) 3/4" 4 18.1 80 1 2 (2) 314"
5 26.6 40 *2 2 (2) 172" 5 26.6 80 *2 2 (2) 314"
6 33.8 40 *2 2 (2) 5/8" 6 33.8 63 *2 2 (2) 314"
8 55 34 * 2 (2) 5/8" 8 55 29 * 2 (2) 314"
10 80.1 26 *2 2 (2) 3/4" 10 80.1 26 *2 2 (2) 314"
12 109 19 *2 2 (2) 314" 12 109 19 *2 2 (2) 314"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TOWOOD | 1.0 "G"

SEE PAGE 11-62
= MINIMUM BEAM
.~ MINIMUM BEAM SIZE = 4x - N =u4x
(O THRU-BOLT O o4 THRUBOLT(TYP)
-~ = SEEPAGE 11-62 &
S~ | T \
' ——TOLCO 900 SERIES ( TOLCO FIG. 906
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe VO"e?;m Transver.se Thru-Bolts . Pipe WM?xﬁt Longitudi?al Thru-Bolts :
Diameter Max Spacing Brace Bolt Min. Diameter eig Max Spacing Brace Bolt Min.
Per Ft. @1.0"G" Qty. Qty. Diameter Per Ft. @1.0"G" Qty. Qty. Diameter
1 29 40 1 1 112" 1 29 80 1 1 112"
1-1/4 3.7 40 1 1 112" 1-1/4 3.7 80 1 1 5/8"
14112 46 40 1 1 112" 14112 4.6 78 1 1 5/g"
2 6.2 40 1 1 1/2" 2 6.2 80 1 2 (2) 172"
2112 9.2 40 1 1 3/4" 2112 9.2 80 1 2 (2) 314"
3 12.2 40 1 2 (2) 172" 3 122 80 * 2 (2) 172"
4 18.1 40 1 2 (2) 314" 4 18.1 80 * 2 (2) 314"
5 26.6 40 * 2 (2) 172" 5 26.6 60 * 2 (2) 314"
6 33.8 40 * 2 (2) 58" 6 338 47 * 2 (2) 314"
8 55 26 * 2 (2) 5/8" 8 55 29 * 2 (2) 314"
10 80.1 20 * 2 (2) 314" 10 80.1 20 * 2 (2) 314"
12 109 14 * 2 (2) 314" 12 109 14 * 2 (2) 314"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TO WOOD |0.50 "G"

- THRU-BOLT (TYP
— VINIMUM BEAW SEE PAGE 11 6:).X / (TYP)
SIZE = 4x (TYP)
_a— MINIMUM BEAM
L SIZE = 4x (TYP)
THRU-BOLT
o a Jd
| SEE PAGE 11-63 t/ — T TOLCO FIG. 906
" T0LCO 900 SERIES
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe M ax. Transverse Thru-Bolts Pipe ng. Longitudinal Thru-Bolts
Diameter | Wei9Nt | Max Spacing | Brace Bolt Min. Diameter | WeiGNt | Max Spacing [ Brace Bolt Min.
PerFt. [ "@os0"G" |  Qty. Qty. | Diameter PerFt. | "@o050"6" | Qty. Qty. | Diameter
1 29 40 1 1 12" 1 29 80 1 1 12"
1-1/4 3.7 40 1 1 12" 1-1/4 3.7 80 1 1 12"
1-1/2 4.6 40 1 1 12" 1-1/2 4.6 80 1 1 12"
2 6.2 40 1 1 12" 2 6.2 80 1 1 12"
2112 9.2 40 1 1 12" 2-1/2 9.2 80 1 1 3/4"
3 12.2 40 1 1 12" 3 12.2 80 1 2 (2) 5/8"
4 18.1 40 1 1 3/4" 4 18.1 80 *2 2 (2) 172"
5 26.6 40 1 2 (2) 58" 5 266 80 %2 2 (2) 518"
6 33.8 40 *2 2 (2) 172" 6 33.8 63 *2 2 (2) 5/8"
8 55 40 %2 2 (2) 314" 8 55 43 %2 2 (2) 314"
10 80.1 30 *2 2 (2) 3/4" 10 80.1 30 *2 2 (2) 3/14"
12 109 22 *2 2 (2) 314" 12 109 22 *2 2 (2) 3/4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TO WOOD |0.75 "G"

- THRU-BOLT (TYP
— MINIMUM BEAW SEE PAGE 11 6:).X / (TYP)
SIZE = 4x (TYP)
_a— MINIMUM BEAM
S SIZE = 4x (TYP)
THRU-BOLT
o a Jd
| SEE PAGE 11-63 t/g — T TOLCO FIG. 906
" T0LCO 900 SERIES
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe M ax. Transverse Thru-Bolts Pipe ng. Longitudinal Thru-Bolts
Diameter | Weight | Max Spacing | Brace Bolt Min. Diameter | Weidht | Max Spacing | Brace Bolt Min.
Perft. | "@o75'G* |  Qty. Qty. | Diameter PerFt | "@orse” | Qty. Qty. | Diameter
1 29 40 1 1 12" 1 29 80 1 1 12"
1-1/4 3.7 40 1 1 12" 1-1/4 3.7 80 1 1 5/8"
1-1/2 4.6 40 1 1 12" 1-1/2 4.6 80 1 1 3/4"
2 6.2 40 1 1 12" 2 6.2 80 1 2 (2) 5/8"
212 [ 9.2 40 1 1 304" 242 | 9.2 80 %2 2 (2) 112"
3 12.2 40 1 2 (2) 518" 3 12.2 80 2 2 (2) 518"
4 18.1 40 *2 2 (2)1/2" 4 18.1 80 *2 2 (2) 3/4"
5 26.6 40 *2 2 (2) 3/4" 5 26.6 60 *2 2 (2) 3/4"
6 33.8 40 *2 2 (2) 3/4" 6 33.8 47 *2 2 (2) 314"
8 55 29 *2 2 (2) 314" 8 55 29 *2 2 (2) 3/4"
10 80.1 20 *2 2 (2) 3/4" 10 80.1 20 *2 2 (2) 314"
12 109 14 *2 2 (2) 314" 12 109 14 *2 2 (2) 3/4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

PAGE:

E ;T. N EATON'S B-LINE BUSINESS %’L mre 3_29

509 WEST MONROE STREET | HIGHLAND, IL 62249 Structural Engineer: Mohammad Hariri

P: (800) 851-7415 | F: (800) 356 1438 -
Poveanng Business Worfdwide (600 IF: (800 California SE No. S3545 DATE:

NOVEMBER 29, 2016

12/06/2016 OPM-0052-13: Reviewed for Code Compliance by Jeffrey Kikumoto Page 121 of 501

MY



SINGLE PIPE HANGER BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TOWOOD | 1.0 "G"

; THRU-BOLT (TYP
— VINIMUM BEAW SEE PAGE 11 6:).X / (TYP)
SIZE = 4x (TYP)
_—— MINIMUM BEAM
L SIZE = 4x (TYP)
THRU-BOLT
o a Jd
| SEE PAGE 11-63 M ~ " TOLCO FIG. 906
T TOLCO 900 SERIES
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe M ax. Transverse Thru-Bolts Pipe ng. Longitudinal Thru-Bolts
Diameter | Wei9Nt | Max Spacing | Brace Bolt Min. Diameter | Weight | Max Spacing | Brace Bolt Min.
Per Ft. @1.0"G" Qty. Qty. Diameter Per Ft. @1.0"G" Qty. Qty. Diameter
1 29 40 1 1 12" 1 29 80 1 1 12"
1-1/4 37 40 1 1 12" 1-1/4 37 80 1 1 5/g"
1112 46 40 1 1 12" 1-1/2 4.6 80 1 1 3/4"
2 6.2 40 1 1 12" 2 6.2 80 1 2 (2) 5/8"
24112 9.2 40 1 1 314" 24112 9.2 80 *2 2 (2)1/2"
3 12.2 40 1 2 (2) 5/8" 3 12.2 80 *2 2 (2) 5/8"
4 18.1 40 *2 2 (2) 172" 4 18.1 66 *2 2 (2) 314"
5 26.6 40 *2 2 (2) 314" 5 26.6 45 *2 2 (2) 314"
6 338 35 *2 2 (2) 3/4" 6 338 35 *2 2 (2) 3/4"
8 55 21 *2 2 (2) 314" 8 55 21 *2 2 (2) 314"
10 80.1 15 *2 2 (2) 3/4" 10 80.1 15 *2 2 (2) 314"
12 109 1" *2 2 (2) 3/4" 12 109 1 *2 2 (2) 314"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TOWOOD |0.50 "G"

SEE PAGE 11-64
LAG BOLT LAG BOLT (TYP)
MINIMUM BEAM SIZE FOR 1/2" = 4x; MINIMUM BEAM SIZE
@‘ FOR 5/8" AND 3/4" BOLTS = 6x FOR 1/2" = 4x; FOR 5/8"
D O B O \ AND 3/4" BOLTS = 6x
\SEE PAGE T84 =2 TOLCO FIG. 906
TOLCO 900 SERIES ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe ng. Transverse Lag Bolts Pipe ng. Longitudinal Lag Bolts
Diameter | Wei9Nt | Max Spacing | Brace | Bolt | Min. Min. Diameter | Wei9Nt | Max Spacing | Brace | Bolt [ Min. Min.
PerFt. | @os50"c" | Qty. Qty. [Diameter | Length PerFt. | @o50"c" | Qty. Qty. |Diameter | Length
1 29 40 1 1 1/2" 3" 1 29 61 1 1 1/2" 3"
1-1/4 3.7 40 1 1 12" 3" 1-1/4 3.7 48 1 1 12" 3"
1-1/2 4.6 38 1 1 1/2" 3" 1-1/2 4.6 38 1 1 1/2" 3"
2 6.2 28 1 1 112" 8 2 6.2 62 1 1 3/4" 5"
2-1/2 9.2 22 1 1 5/8" 4" 2-1/2 9.2 42 1 1 3/4" 5"
3 12.2 3 1 1 3/4" 5" 3 12.2 53 1 2 (2) 3/4" 5"
4 18.1 21 1 1 3/4" 5" 4 18.1 36 1 2 (2) 3/14" 5"
5 26.6 2 1 2 | 3| s 5 26.6 49 %2 2 | @3 | s
6 33.8 19 1 2 (2) 314" LA 6 33.8 38 *2 2 (2) 3/14" 5"
8 55 23 *2 2 (2) 3/4" 5" 8 55 23 *2 2 (2) 3/4" 5"
10 80.1 16 *2 2 (2) 314" 5" 10 80.1 16 *2 2 (2) 3/14" 5"
12 109 12 *2 2 (2) 3/4" 5" 12 109 12 *2 2 (2) 3/4" 5"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TOWOOD |0.75 "G"

SEE PAGE 11-64
LAG BOLT LAG BOLT (TYP)
MINIMUM BEAM SIZE FOR 1/2" = 4x; MINIMUM BEAM SIZE
@‘ FOR 5/8" AND 3/4" BOLTS = 6x FOR 1/2" = 4x; FOR 5/8"
D O B O \ AND 3/4" BOLTS = 6x
\SEE PAGE T84 =2 TOLCO FIG. 906
TOLCO 900 SERIES ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe ng. Transverse Lag Bolts Pipe ng. Longitudinal Lag Bolts
Diameter | Wei9Nt | Max Spacing | Brace | Bolt | Min. Min. Diameter | Wei9Nt | Max Spacing | Brace | Bolt [ Min. Min.
PerFt. | @o.75"G" | Qty. Qty. [Diameter | Length PerFt. | @o.75"c" | Qty. Qty. |Diameter | Length
1 29 40 1 1 1/2" 3" 1 29 80 1 1 3/4" 5"
1-1/4 3.7 40 1 1 3/4" 5" 1-1/4 3.7 69 1 1 3/4" 5"
1-1/2 4.6 40 1 1 3/4" 5" 1-1/2 4.6 55 1 1 3/4" 5"
2 6.2 40 1 1 3/4" 5" 2 6.2 70 1 2 (2) 314" 5"
2-1/2 9.2 40 1 2 (2) 314" 5" 2-1/2 9.2 80 *2 2 (2) 3/14" 5"
3 12.2 35 1 2 (2) 3/4" 5" 3 12.2 7 *2 2 (2) 3/4" 5"
4 18.1 24 1 2 (2) 314" 5" 4 18.1 48 *2 2 (2) 314" 5"
5 26.6 32 *2 2 (2) 3/4" 5" 5 26.6 32 *2 2 (2) 3/4" 5"
6 338 25 2 2 || s 6 338 25 "2 2 || 5
8 55 15 *2 2 (2) 3/4" 5" 8 55 15 *2 2 (2) 3/4" 5"
10 80.1 10 *2 2 (2) 3/14" 5" 10 80.1 10 *2 2 (2) 314" 5"
12 109 8 %2 2 [ | 5 12 109 8 %2 2 @ | 5
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TOWOOD | 1.0 "G"

SEE PAGE 11-64
LAG BOLT LAG BOLT (TYP)
MINIMUM BEAM SIZE FOR 1/2" = 4x; MINIMUM BEAM SIZE
@' FOR 5/8" AND 3/4" BOLTS = 6x FOR 1/2" = 4x; FOR 5/8"
D O B O \ AND 3/4" BOLTS = 6x
\SEE PAGE T84 =2 TOLCO FIG. 906
TOLCO 900 SERIES ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe ng. Transverse Lag Bolts Pipe ng. Longitudinal Lag Bolts
Diameter | Wei9Nt | Max Spacing | Brace | Bolt Min. Min. Diameter | Wei9ht | Max Spacing | Brace [ Bolt Min. Min.
PerFt. | @1.0"G" Qty. Qty. [Diameter | Length PerFt. | @1.0"G" Qty. Qty. |Diameter | Length
1 29 30 1 1 1/2" 3" 1 29 52 1 1 3/4" 5"
1-1/4 3.7 24 1 1 12" 3" 1-1/4 3.7 40 1 1 3/4" 5"
1-1/2 4.6 19 1 1 1/2" 3" 1-1/2 4.6 32 1 1 3/4" 5"
2 6.2 3 1 1 3/4" 5" 2 6.2 52 1 2 (2) 3/4" 5"
2-1/2 9.2 21 1 1 3/4" 5" 2-1/2 9.2 35 1 2 (2) 314" 5"
3 12.2 26 1 2 | (@3] s 3 12.2 53 * 2 [@ae | 5
4 18.1 18 1 2 (2) 3/4" 5" 4 18.1 36 *2 2 (2) 314" 5"
5 26.6 24 *2 2 (2) 314" 5" 5 26.6 24 *2 2 (2) 3/4" 5"
6 33.8 19 *2 2 (2)-3/4" LA 6 33.8 19 *2 2 (2) 3/4" 5"
8 55 11 *2 2 (2) 3/4" 5" 8 55 11 *2 2 (2) 314" 5"
10 80.1 8 *2 2 (2) 3/4" 5" 10 80.1 8 *2 2 (2) 3/4" 5"
12 109 6 *2 2 (2) 314" 5" 12 109 6 *2 2 (2) 314" 5"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TOWOOD |0.50 "G"

. LAG BOLT (TYP
.~ MINIMUM BEAM SIZE FOR 12" = 4x; SEE PAGE 11 GSX / (TYP)
FOR 5/8" AND 3/4" BOLTS = 6x
\ _a— MINIMUM BEAM
— SIZE FOR 1/2" =
LAG BOLT
O R g 4x; FOR 5/8" AND
—— SEE PAGE 11-65 t/ \ 3/4" BOLTS = 6x
- TOLCO 900 SERIES — TOLCO FIG. 906
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe ng. Transverse Lag Bolts Pipe ng. Longitudinal Lag Bolts
Diameter | Wei9Nt | Max Spacing | Brace | Bolt | Min. Min. Diameter | Wei9Nt | Max Spacing | Brace | Bolt [ Min. Min.
PerFt. | @os50"c" | Qty. Qty. [Diameter | Length PerFt. | @o50"c" | Qty. Qty. |Diameter | Length
1 29 40 1 1 12" 3" 1 29 60 1 1 12" 3"
1-1/4 3.7 40 1 1 12" 3" 1-1/4 3.7 47 1 1 12" 3"
1-1/2 4.6 37 1 1 12" 3" 1-1/2 4.6 58 1 1 5/8" 4"
2 6.2 28 1 1 112" 8 2 6.2 62 1 1 3/4" 5
2112 9.2 29 1 1 5/8" 4" 2-1/2 9.2 42 1 1 3/4" 5"
3 12.2 3 1 1 3/4" 5" 3 12.2 36 1 2 (2) 314" 5"
4 18.1 21 1 1 3/4" 5" 4 18.1 49 *2 2 (2) 314" 5"
5 26.6 16 1 2 (2) 3/4" 5" 5 26.6 33 *2 2 (2) 314" 5"
6 33.8 26 *2 2 (2) 314" LA 6 33.8 26 *2 2 (2) 314" 5"
8 55 16 *2 2 (2) 3/4" 5" 8 55 16 *2 2 (2) 314" 5"
10 80.1 11 *2 2 (2) 3/14" 5" 10 80.1 11 *2 2 (2) 314" 5"
12 109 8 *2 2 |@3ma| 5" 12 109 8 *2 2 @34 | s
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TOWOOD |0.75 "G"

. LAG BOLT (TYP
.~ MINIMUM BEAM SIZE FOR 112" = 4x; SEE PAGE 1165 N / (TYP)
FOR 5/8" AND 3/4" BOLTS = 6x
\ _a— MINIMUM BEAM
— SIZE FOR 1/2" =
LAG BOLT
O R d 4x; FOR 5/8" AND
—— SEE PAGE 11-65 t/g \ 3/4" BOLTS = 6x
S TOLCO 900 SERIES = TOLCO FIG. 906
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe Max. Transverse Lag Bolts Pipe Max Longitudinal Lag Bolts
Diameter | Wei9Nt | Max Spacing | Brace | Bolt | Min. Min. Diameter | Wei9Nt | Max Spacing | Brace | Bolt [ Min. Min.
PerFt. | @o.75"G" | Qty. Qty. [Diameter | Length PerFt. | @o.75"c" | Qty. Qty. |Diameter | Length
1 29 40 1 1 12" 3" 1 29 80 1 1 3/4" 5"
E 40 1 HEEEEG 14 | 37 69 1 IEEEE
1-1/2 4.6 38 1 1 5/8" 4" 1-1/2 4.6 56 1 1 3/4" 5"
2 6.2 40 1 1 3/4" 5" 2 6.2 4 1 1 3/4" 5"
2112 9.2 28 1 1 3/4" 5" 2-1/2 9.2 64 *2 2 (2) 314" 5"

3 12.2 2 1 2 || 5 3 12.2 48 P 2 | @3 | 5
4 18.1 32 *2 2 (2) 314" 5" 4 18.1 32 *2 2 (2) 314" 5"

5 26.6 22 *2 2 (2) 3/4" /" 5 26.6 22 *9 2 (2) 3/4" 5"

6 33.8 17 *2 2 (2) 3/4" 5" 6 33.8 17 *2 2 (2) 314" 5"

8 55 10 *2 2 (2) 3/14" 5" 8 55 10 *2 2 (2) 3/4" 5"
10 80.1 7 *2 2 (2) 3/4" 5" 10 80.1 7 *2 2 (2) 314" 5"
12 109 5 *2 2 (2) 314" 5" 12 109 5 *2 2 (2) 3/4" 5"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TOWOOD | 1.0 "G"

. LAG BOLT (TYP
—— MINIVIUM BEAM SIZE FOR 112" = 4x; SEE PAGE 1165 N\ / (TYP)
FOR 5/8" AND 3/4" BOLTS = 6x
\ _— MINIMUM BEAM
— SIZE FOR 1/2" =
LAG BOLT
O R d 4x; FOR 5/8" AND
" SEE PAGE 11-65 M \ 3/4" BOLTS = 6x
T TOLCO 900 SERIES - TOLCO FIG. 906
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Pipe Max. Transverse Lag Bolts Pipe Max Longitudinal Lag Bolts
Diameter | Wei9Nt | Max Spacing | Brace | Bolt | Min. Min. Diameter | Wei9Nt | Max Spacing | Brace | Bolt [ Min. Min.
PerFt. | @1.0"G" Qty. Qty. [Diameter | Length PerFt. | @1.0"G" Qty. Qty. |Diameter | Length
1 2.9 30 1 1 112" 3" 1 2.9 66 1 1 34" 5"
1-1/4 3.7 23 1 1 112" 3" 1-1/4 37 52 1 1 34" 5"
14112 46 29 1 1 5/8" 4" 14112 46 42 1 1 34" 5"
2 6.2 31 1 1 34" 3 2 6.2 31 1 1 34" 5"
2112 9.2 21 1 1 34" 5" 2112 9.2 48 % 2 | @3] s
3 12.2 18 1 2 || 5 3 122 6 " 2 || &
4 18.1 24 ) 2 | @3] 5 4 184 % 2 2 || &
5 26.6 16 *2 2 (2) 3/4" /" 5 26.6 16 *9 2 (2) 3/4" 5"
6 33.8 13 2 2 @3] s 6 33.8 13 2 2 [ @3] s
8 55 8 "2 2 (@3 | 5 8 55 8 *2 2 [ @3] s
10 80.1 5 2 2 [@a3u [ 5 10 801 5 2 2 || &
12 109 4 2 2 @3 | 5 12 109 4 % 2 | 3| 5
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SECTION 4

TRAPEZE RIGID BRACE DETAILS
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TRANSVERSE RIGID BRACING FOR TRAPEZE SUPPORTED PIPE DETAIL
OR CONDUIT WITH SINGLE TRAPEZE STRUT 3

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE
B-LINE SOLID, PUNCHEDOR B

SLOTTED B22 CHANNEL WITH
TOLCO FIG. 98 OR 98B ROD
STIFFENER. NOT REQUIRED °
WHEN USING TWO OPPOSING
RIGID BRACES. (SEE PAGE

1216, 12-17) (TYP)

TOLCO FIG. 99 OR
B-LINE ATR ALL
THREAD ROD.
(SEE PAGE 13-6)

TOLCO FIG. 980, 909, 910, OR 986
SWAY BRACE ATTACHMENT.

B-LINE HN SERIES

HEX NUT AND B-LINE
B200 SERIES HEAD COMES OFF.
SQUARE WASHER. (SEE PAGE 12-1, 12-11, 12-12, 12-5)
(SEE PAGE 13-15, ]
13-16) (TYP)  FFF—— B-LINE SOLID CHANNEL
= OR STEEL PIPE.
SECTION (SEE PAGE 12-20)
2" MIN. (TYP)
TOLCO FIG.981, 985 SWAY
B-LINE B2400 PIPE STRAP (3/4" - 8"), OR B-LINE B-LINE HEX HEAD BRACE ATTACHMENT.
B2000 SERIES TWO-PIECE CLAMP (3/4" - 8") OR MACHINE BOLT AND TIGHTEN UNTIL BREAK-OFF
B-LINE B1999 CUSHION CLAMP (3/4" - 6"). B-LINE N200 SERIES BOLT HEAD COMES OFF.
(SEE PAGE 13-10, 13-10a, 13-10b, 13-11, 13-12) SPRING NUT OR B-LINE (SEE PAGE 12-2, 12-4)
BN200 SERIES CHANNEL
SUI- (S5ER3GEAS-14) B-LINE SOLID OR PUNCHED
B-LINE B338 INSULATION AS _ | CHANNEL. PUNCHED HOLE
REQUIRED. (SEE PAGE 12-22) . ORM-09 DIAMETER 1/16" MAX. LARGER
F THAN ROD DIAMETER.
qii:iii}@'—‘ <_##—E|—e_|—> —————— (SEE PAGE 13-17, 13-18, 13-19,
{ Q (O]
d::::::}y | B |@ —————— :E 13_20) (TYP)
PLAN VIEW B-LINE SOLID CHANNEL OR STEEL
OPTIONAL BRACE PIPE. (SEE PAGE 12-20) (TYP)
CONFIGURATION.
REQUIRED WHEN TRANSVERSE ASSEMBLY ALLOWABLE LOAD, F; (ASD)
USING DOUBLE A'&'bBHSRIEéD BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
BRACING 300 310 a3 450 460 - 600
3/8" 549 234 507
112" 549 234 507
34" 1449 1224 774 DO NOT BEND
GENERAL NOTES: BRACE PAST 90°
1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND
SYSTEMS:

a.) PIPING WITH INSULATION - REDUCE LOADS BY 25% FOR 1"-2" PIPES, 32% FOR 2.5"-3.5" PIPES AND 43% FOR 4"-8" PIPES.
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS INCLUDING EMT - REDUCE LOADS BY 15%
2.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.
3.) TRANSVERSE BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.
4.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.
5.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

TIGHTEN UNTIL BREAK-OFF BOLT
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LONGITUDINAL RIGID BRACING FOR TRAPEZE DETAIL
SUPPORTED PIPE OR CONDUIT SYSTEMS WITH SINGLE TRAPEZE STRUT 4

TOLCO FIG. 99 OR B-LINE ATR ALL _ SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

THREAD ROD. (SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR SLOTTED
B22 CHANNEL WITH TOLCO FIG. 98 OR
98B ROD STIFFENER. NOT REQUIRED
WHEN USING TWO OPPOSING RIGID
BRACES. (SEE PAGE 12-16, 12-17) (TYP)

TOLCO FIG. 980, 909, 910, OR 986 SWAY
BRACE ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE HN SERIES HEX NUT AND
B-LINE B200 SERIES SQUARE WASHER.
(SEE PAGE 13-15, 13-16) (TYP)

B-LINE SOLID CHANNEL OR STEEL
PIPE. (SEE PAGE 12-20) (TYP)

B-LINE B2400 PIPE STRAP (3/4" - 8"), OR B-LINE
B2000 SERIES TWO-PIECE CLAMP (3/4" - 8")OR
B-LINE B1999 CUSHION CLAMP (3/4" - 6"). CLAMP
DIRECTLY TO PIPE. (SEE PAGE 13-10, 13-10a,
13-10b, 13-11, 13-12)

TOLCO FIG. 981, 985 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-2, 12-4) (TYP)

B-LINE SOLID OR PUNCHED CHANNEL.

B-LINE B338 L
INSULATION AS % “a A %% PUNCHED HOLE DIAMETER 1/16" MAX.
a \ F &l

REQUIRED. \ LARGER THAN ROD DIAMETER. (SEE
(SEE PAGE 12-22) i y \ ¥

?\Z’Q

' @\ PAGE 13-17, 13-18, 1319, 13-20) (TYP)
— | < [] [ @Y= > OPTIONAL BRACE CONFIGURATION.
Y > REQUIRED WHEN USING DOUBLE
B-LINE SOLID CHANNEL ‘ g BRACING.
OR STEEL PIPE. . 9 i
(SEE PAGE 12-20) (TYP) % d_h ——B-LINE HEX HEAD MACHINE BOLT
SHRY-Y AND B-LINE N200 SERIES SPRING NUT
Fo PLAN VIEW ¢FP OR B-LINE BN200 SERIES CHANNEL
NUT. (SEE PAGE 13-14)
LONGITUDINAL ASSEMBLY ALLOWABLE LOAD, F, (ASD)
ALL THREAD BRACE ANGLE MEASURED FROM HORIZ. [Ibs] B-LINE SOLID CHANNEL
ROD SIZE - BT iy OR STEEL PIPE. (SEE
¢ il sl PAGE 12-20) (TYP)
3/8" 463 4927 440
112" 463 492 440
GENERAL NOTES: 34 479 494 ATO
1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY DO NOT BEND
FOR OTHER PIPING AND SYSTEMS: BRACE PAST 90°

a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS INCLUDING EMT - REDUCE LOADS BY 0%
2.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.
3.) LONGITUDINAL BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.
4.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.
5.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.
6.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE F , VALUE USED IN DESIGN.
7.) WHERE SEISMIC LOAD IS APPLIED FULLY ECCENTRIC, REDUCE F ; BY 50%. LINEARLY INTERPOLATE FOR CONDITION BETWEEN CENTER
LINE AND BRACE.
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TRANSVERSE AND LONGITUDINAL COMBINATION RIGID BRACING
FOR TRAPEZE SUPPORTED PIPE OR CONDUIT WITH SINGLE TRAPEZE STRUT

DETAIL
3/4

TOLCO FIG. 99 OR
B-LINE ATR ALL
THREAD ROD.
(SEE PAGE 13-6)

B-LINE HN SERIES HEX
NUT AND B-LINE B200
SERIES SQUARE
WASHER. (SEE PAGE
13-15, 13-16) (TYP)

2MN.(TYP) B

B-LINE B2400 PIPE STRAP (3/4" - 8"), OR
B-LINE B2000 SERIES TWO-PIECE CLAMP
(3/4" - 8") OR B-LINE B1999 CUSHION CLAMP
(3/4" - 6"). CLAMP DIRECTLY TO PIPE.

(SEE PAGE 13-10, 13-10a, 13-10b 13-11,

13-12) (TYP)

e

B-LINE B338 INSULATION
AS REQUIRED.
(SEE PAGE 12-22)

GENERAL NOTES:

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH
TOLCO FIG. 98 OR 98B ROD
STIFFENER. NOT REQUIRED
WHEN USING TWO OPPOSING
RIGID BRACES. (SEE PAGE
12-16, 12-17) (TYP)

>

|18

B\ 7
o

=
K LRy P

Jan

SECTION

(TYP)

B-LINE HEX HEAD MACHINE BOLT
AND B-LINE N200 SERIES SPRING

NUT OR B-LINE BN200 SERIES
CHANNEL NUT. (SEE PAGE 13-14)

= F % D
| g Jo| [0 Oy "~
i A P
BRACING. (TYP)
F PLAN VIEW Fp
i~ - B-LINE SOLID
TRANSVERSE / LONGITUDINAL g_':é‘gl_lel';gRSEE
ALL THREAD ASSEMBLY ALLOWABLE LOAD, F; (ASD) PAGE 12 20' (TYP
RODSIZE  BRACE ANGLE MEASURED FROM HORIZ. [Ibs] -20) (TYP)
45°
38" 320
112" 320
3/4" 326

TOLCO FIG. 980, 909, 910, OR
986 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD
COMES OFF. (SEE PAGE 12-1,
12-11, 12-12, 12-5)

B-LINE SOLID CHANNEL OR
STEEL PIPE. (SEE PAGE 12-20)

TOLCO FIG. 981, 985 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-2, 12-4) (TYP)

B-LINE SOLID OR PUNCHED CHANNEL.
PUNCHED HOLE DIAMETER 1/16" MAX.
LARGER THAN ROD DIAMETER. (SEE
PAGE 13-17, 13-18, 13-19, 13-20) (TYP)

OPTIONAL BRACE CONFIGURATION.
REQUIRED WHEN USING DOUBLE

DO NOT BEND
BRACE PAST 90°

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND SYSTEMS:
a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS INCLUDING EMT - REDUCE LOADS BY 0%
2.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.
3.) BRACES MAY BE INSTALLED IN OPPOSING DIRECTION.
4.) THE ABOVE ASSEMBLY ALLOWABLE LOADS CAN BE APPLIED CONCURRENTLY TO BOTH TRANSVERSE AND LONGITUDINAL DIRECTIONS WITHOUT

REDUCTION.

5.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

6.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

7.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE F , VALUE USED IN DESIGN.
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TRANSVERSE RIGID BRACING FOR TRAPEZE SUPPORTED PIPE DETAIL
OR CONDUIT WITH DOUBLE TRAPEZE STRUT 3A

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

B-LINE SOLID, PUNCHED OR SLOTTED
B22 CHANNEL WITH TOLCO FIG. 98 OR
98B ROD STIFFENER. NOT REQUIRED @

TOLCO FIG. 99 OR

B-LINE ATRALL WHEN USING TWO OPPOSING RIGID TOLCO FIG. 980. 909, 910. OR 936
THREADPigE- (133'5; BRACES. (SEE PAGE 12-16, 12-17) (TYP) SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF

BOLT HEAD COMES OFF. (SEE
PAGE 12-1, 12-11, 12-12, 12-5)

30°.60° __ B-LINE SOLID CHANNEL
Y R il S S T OR STEEL PIPE. (SEE
———————— g :g:":———————— 3 PAGE 12-20) (TYP)

¥
2" MIN. (TYP)

TOLCO FIG. 981, 985
|| SWAY BRACE ATTACHMENT. TIGHTEN
H o\ /’ UNTIL BREAK-OFF BOLT HEAD COMES OFF.

B-LINE B2400 PIPE STRAP (3/4" - 8"), = ¢
OR B-LINE B2000 SERIES TWO-PIECE = 7 4 (SEE PAGE 12-2, 12-4)
LAMP (3/4" - 8") OR B-LINE B1
¢ éﬂISH.gN’&AMp (3/4" - 29? SEGDION B-LINE SOLID OR PUNCHED CHANNEL.
(SEE PAGE 1310, 13-10a, 13-10b B-LINE HEX HEAD MACHINE BOLT AND PUNCHED HOLE DIAMETER 1/16" MAX.
' ’ ’ B-LINE N200 SERIES SPRING NUT OR LARGER THAN ROD DIAMETER. (SEE PAGE

13-11, 13-12) (TYP)

B-LINE B338 INSULATION AS
REQUIRED. (SEE PAGE 12-22) \

B-LINE BN200 SERIES CHANNEL NUT. 13-17, 13-18, 13-19, 13-20) (TYP)
(SEE PAGE 13-14)

B-LINE HN SERIES HEX NUT AND B-LINE B200

id F SERIES SQUARE WASHER. (SEE PAGE 13-15,
— | Fp

o == m 13-16) (TYP)
o Odpa | —=<4pfHef= o[ Tp _1
‘ B-LINE SOLID CHANNEL OR STEEL
OPTIONAL BRACE ' TR FLANVIEW PIPE. (SEE PAGE 12-20) (TYP)
CONFIGURATION. TRANSVERSE ASSEMBLY ALLOWABLE LOAD, F;, (ASD)
REQUIRED WHEN ALL THREAD BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
USING DOUBLE ROD SizE Bhe > ] Neilegs
BRACING
3/8" 549 234 507
112" 549 234 507 DO NOT BEND
GENERAL NOTES: 34" 1449 1224 774 BRACE PAST 90°
1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING
AND SYSTEMS:

a.) PIPING WITH INSULATION - REDUCE LOADS BY 25% FOR 1"-2" PIPES, 32% FOR 2.5"-3.5" PIPES AND 43% FOR 4"-8" PIPES.
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS INCLUDING EMT - REDUCE LOADS BY 15%

2.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

3.) TRANSVERSE BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

4)) FOR 2" & SMALLER PIPING 2-PIECE CLAMP MAY BE USED WHEN PIPING IS SUPPORTED-HUNG FROM THE BOTTOM OF THE TRAPEZE
STRUT. MAY USE B-LINE B2400 FOR UP TO 8" WHEN STRAPPING TO THE BOTTOM OF THE TRAPEZE.

5.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

6.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.
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LONGITUDINAL RIGID BRACING FOR TRAPEZE
SUPPORTED PIPE OR CONDUIT WITH DOUBLE TRAPEZE STRUT

DETAIL
4A

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE ATR ALL
THREAD ROD. (SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR SLOTTED B22
CHANNEL WITH TOLCO FIG. 98 OR 98B
ROD STIFFENER. NOT REQUIRED WHEN
USING TWO OPPOSING RIGID BRACES.
(SEE PAGE 12-16, 12-17) (TYP)

B-LINE B2400 PIPE STRAP ON BOTTOM OF
TRAPEZE ONLY. (SEE PAGE 13-10)(TYP)

30° - 60°

N

B-LINE B2400 PIPE STRAP (3/4" - 8"),

OR B-LINE B2000 SERIES TWO-PIECE :
CLAMP (3/4" - 8") OR B-LINE B1999

CUSHION CLAMP (3/4" - 6"). CLAMP
DIRECTLY TO PIPE. (SEE PAGE 13-10,
13-10a, 13-10b, 13-11, 13-12) (TYP)

B-LINE B338 INSULATION

4

OFF.
(SEE PAGE 12-1,

TOLCO FIG. 980, 909, 910, OR 986
SWAY BRACE ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF BOLT HEAD COMES

12-11, 12-12, 12-5)

B-LINE SOLID CHANNEL OR STEEL
PIPE. (SEE PAGE 12-20) (TYP)

TOLCO FIG. 981, 985 SWAY BRACE ATTACHMENT.

TIGHTEN UNTIL BREAK-OFF BOLT HEAD COMES OFF.

(SEE PAGE 12-2, 12-4) (TYP)

B-LINE SOLID OR PUNCHED CHANNEL. PUNCHED
HOLE DIAMETER 1/16" MAX. LARGER THAN ROD

DIAMETER. (SEE PAGE 13-17, 13-18, 13-19, 13-20) (TYP)

— B-LINE HN SERIES HEX NUT AND B-LINE B200
SERIES SQUARE WASHER. (SEE PAGE 13-15, 13-16)

DO NOT BEND

BRACE PAST 90°

AS REQUIRED. (TYP)
SEE PAGE 12-22
( A = R OPTIONAL BRACE CONFIGURATION. REQUIRED
- WHEN USING DOUBLE BRACING. (TYP)
B-LINE SOLID i
CHANNEL OR B-LINE HEX HEAD MACHINE BOLT AND B-LINE N200
STEEL PIPE. (SEE SERIES SPRING NUT OR B-LINE BN200 SERIES
PAGE 12-20) (TYP) F PLAN VIEW I CHANNEL NUT. (SEE PAGE 13-14)
P P
LONGITUDINAL ASSEMBLY ALLOWABLE LOAD, F, (ASD) ~ B-LINE SOLID
ALL THREAD BRACE ANGLE MEASURED FROM HORIZ. [Ibs] CHANNEL OR STEEL
ROD SIZE PIPE. (SEE PAGE 12-20)
30° 31° .- 45° 46° - 60° (TYP)
318" 463 492 440
112" 463 492 440
314" 479 494 470
GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND SYSTEMS:

a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS INCLUDING EMT - REDUCE LOADS BY 0%

2.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

3.) TRANSVERSE BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

4.) FOR 2" & SMALLER PIPING 2-PIECE CLAMP MAY BE USED WHEN PIPING IS SUPPORTED-HUNG FROM THE BOTTOM OF THE TRAPEZE STRUT. MAY USE

B-LINE B2400 FOR UP TO 8" WHEN STRAPPING TO THE BOTTOM OF THE TRAPEZE.

5.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

6.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

7.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE F, VALUE USED IN DESIGN.

8.) WHERE SEISMIC LOAD IS APPLIED FULLY ECCENTRIC, REDUCE F; BY 50%. LINEARLY INTERPOLATE FOR CONDITION BETWEEN CENTER LINE AND BRACE
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TRANSVERSE AND LONGITUDINAL COMBINATION RIGID BRACING DETAIL
FOR TRAPEZE SUPPORTED PIPE OR CONDUIT WITH DOUBLE TRAPEZE STRUT 3A/4A

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE
B-LINE SOLID, PUNCHED OR SLOTTED

TOLCO FIG. 99 OR

® 'T'LN:E%RR%% B22 CHANNEL WITH TOLCO FIG. 98 OR TOLCO FIG. 980, 909, 910,
(SEE PAGE 13-6) 98B ROD STIFFENER. NOT REQUIRED OR 986 SWAY BRACE
WHEN USING TWO OPPOSING RIGID ATTACHMENT. TIGHTEN
B-LINE SOLID OR BRACES. (SEE PAGE 12-16, 12-17) (TYP) UNTIL BREAK-OFF BOLT
PUNCHED CHANNEL. HEAD COMES OFF. (SEE
PUNCHED HOLE SECTION :,;\-?)E L
DIAMETER 1/16" MAX. f\
oK THAR ROD B-LINE SOLID CHANNEL
13-17,'1(3-13,13-19, e g gy = OR STEEL PIPE.
13-20) (TYP) u____“:___y‘ /f: FL_E:?____ L] (SEE PAGE 12-20) (TYP)
ﬂ”:::::::j_ - U - W L
2" MIN. (TYP) o L1 TOLCO FIG. 981, 985 SWAY BRACE
—— Z ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.

B-LINE B2400 PIPE STRAP (3/4" - 8") OR "_|'_'|
B-LINE B2000 SERIES TWO-PIECE CLAMP o v (SEE PAGE 12-2, 12-4) (TYP)

(3/4" - 8") OR B-LINE B1999 CUSHION CLAMP

(3/4" - 6"). CLAMP DIRECTLY TO PIPE.
(SEE PAGE 13-10, 13-10a, 13-10b, 13-11, 13-12)

o FQELW(TYP)
i (o= ) . '4|P‘7§re+>

B-LINE HN SERIES HEX NUT AND B-LINE
B200 SERIES SQUARE WASHER. (SEE
PAGE 13-16, 13-15) (TYP)

B-LINE B2400 PIPE STRAP ON
BOTTOM OF TRAPEZE ONLY.
(SEE PAGE 13-10)(TYP)

RBE'('S'ITIEEBS?’?S'QESL;;A&E?E_;\; ) ! OPTIONAL BRACE CONFIGURATION.
' REQUIRED WHEN USING DOUBLE
PLAN VIEW ;
Fp BT e P BRACING. (TYP)
B-LINE SOLID CHANNEL
OR STEEL PIPE. TRANSVERSE / LONGITUDINAL 24 INE HEX HEAD
(SEE PAGE 12-20) (TYP) ASSEMBLY ALLOWABLE LOAD; F, (ASD) MAACHINE BOLT AND
AII-RIEJ.II;HSRIEQD BRACE ANGLE MEASURED FROM HORIZ. [bs] B-LINE N200 SERIES
45° SPRING NUT OR B-LINE
. BN200 SERIES CHANNEL
318 320
NUT. (SEE PAGE 13-14)
112" 320
. DO NOT BEND
GENERAL NOTES: 3 326 BRACE PAST 90°

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND SYSTEMS:
a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS INCLUDING EMT - REDUCE LOADS BY 0%

2.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

3.) TRANSVERSE BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

4,) FOR 2" & SMALLER PIPING 2-PIECE CLAMP MAY BE USED WHEN PIPING IS SUPPORTED-HUNG FROM THE BOTTOM OF THE TRAPEZE STRUT. MAY
USE B-LINE B2400 FOR UP TO 8" WHEN STRAPPING TO THE BOTTOM OF THE TRAPEZE.

5.) THE ABOVE ASSEMBLY ALLOWABLE LOADS CAN BE APPLIED CONCURRENTLY TO BOTH TRANSVERSE AND LONGITUDINAL DIRECTIONS WITHOUT
REDUCTION.

6.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

7.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

8.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE Fp VALUE USED IN DESIGN.
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DETAIL

TRANSVERSE RIGID BRACING FOR TRAPEZE SUPPORTED ELECTRICAL CABLE TRAY 5

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

B-LINE SOLID, PUNCHED OR SLOTTED
B22 CHANNEL WITH TOLCO FIG. 98 OR
98B ROD STIFFENER. NOT REQUIRED ™~
WHEN USING TWO OPPOSING RIGID
BRACES. (SEE PAGE 12-16, 12-17) (TYP)

TOLCOFIG. 99 OR
B-LINE ATR ALL
THREAD ROD.

(SEE PAGE 13-6) TOLCO FIG. 980, 909, 910, OR

986 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD
COMES OFF. (SEE PAGE 12-1,
12-11, 12-12, 12-5)

FP o o
[Tr-----C I A i B-LINE SOLID CHANNEL
@ H OR STEEL PIPE.
2" MIN. (TYP) 4 ¢ = SECTION (SEE PAGE 12-20)
B-LINE 9ZN-1205/1208/1241/B355 TOLCO FIG. 981, 985 SWAY BRACE
COMBINATION HOLD DOWN ATTACHMENT. TIGHTEN UNTIL BREAK-OFF
CABLE TRAY (MIN 12 GA) CLAMP. (SEE PAGE 13-13) (TYP) BOLT HEAD COMES OFF.
(SEE PAGE 12-2, 12-4) (TYP)
B-LINE HN SERIES HEX NUT AND B-LINE B200
(SSEE'EE,SA?;%% V:’;\_f;ER' B-LINE SOLID OR PUNCHED CHANNEL.
’ PUNCHED HOLE DIAMETER 1/16" MAX.
7 LARGER THAN ROD DIAMETER.
| (SEE PAGE 13-17, 13-18, 13-19, 13-20)
S = i A
E—Ce: Y L == 19 | (TYP)

PLAN VIEW

OPTIONAL BRACE CONFIGURATION. REQUIRED PIPE. (SEE PAGE 12-20) (TYP)
WHEN USING DOUBLE BRACING. (TYP)

B-LINE SOLID CHANNEL OR STEEL

AL TiRepy | TRANSVERSE ASSEMBLY ALLOWABLE LOAD, F, (ASD)
ROD SIZE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
30° 31° - 45° 46° - 60°
308" 549 234 507
112" 549 234 507
e 949 949 774 DO NOT BEND

BRACE PAST 90°

GENERAL NOTES:

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) TRANSVERSE BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

4.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.
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LONGITUDINAL RIGID BRACING FOR TRAPEZE SUPPORTED ELECTRICAL CABLE TRAY

DETAIL
6

GENERAL NOTES:

TOLCO FIG. 99 OR B-LINE

B-LINE SOLID, PUNCHED OR SLOTTED
B22 CHANNEL WITH TOLCO FIG. 98
OR 98B ROD STIFFENER. NOT
REQUIRED WHEN USING TWO
OPPOSING RIGID BRACES.

(SEE PAGE 12-16, 12-17) (TYP)

B-LINE SOLID OR PUNCHED CHANNEL.
PUNCHED HOLE DIAMETER 1/16" MAX.
LARGER THAN ROD DIAMETER.

(SEE PAGE 13-17, 13-18, 13-19, 13-20)

B-LINE HN SERIES HEX NUT AND B-LINE
B200 SERIES SQUARE WASHER.
(SEE PAGE 13-15, 13-16) (TYP)

ATR ALL THREAD ROD.
(SEE PAGE 13-6)

(TYP)

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

30° - 60°

TOLCO FIG. 980, 909, 910, OR 986 SWAY
BRACE ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID CHANNEL OR STEEL
PIPE. (SEE PAGE 12-20) (TYP)

TOLCO FIG. 981, 985 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES
OFF. (SEE PAGE 12-2, 12-4) (TYP)

B-LINE 9ZN-1205/1208/1241/B355
COMBINATION HOLD DOWN CLAMP.
(SEE PAGE 13-13) (TYP)

OPTIONAL BRACE CONFIGURATION.
REQUIRED WHEN USING DOUBLE
BRACING. (TYP)

|| | IN—
[H] T B-LINE SOLID CHANNEL OR
‘ PLAN VIEW ; STEEL PIPE.
P P (SEE PAGE 12-20) (TYP)
LONGITUDINAL ASSEMBLY ALLOWABLE LOAD, F, (ASD)
ALL THREAD BRACE ANGLE MEASURED FROM HORIZ. [lbs]
ROD SIZE
30° 31°. 45° 46° - 60°
38" 407 407 407
112" 407 407 407
34" 407 407 407 DO NOT BEND
BRACE PAST 90°

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) LONGITUDINAL BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12

4.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

5.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE F ; VALUE USED IN DESIGN.

6.) WHERE SEISMIC LOAD IS APPLIED FULLY ECCENTRIC, REDUCE F ; BY 40%. LINEARLY INTERPOLATE FOR CONDITION BETWEEN CENTER

LINE AND BRACE.
b PAGE:
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TRANSVERSE AND LONGITUDINAL COMBINATION RIGID DETAIL
BRACING FOR TRAPEZE SUPPORTED ELECTRICAL CABLE TRAY 5/6

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE B-LINE SOLID, PUNCHED OR
ATR ALL THREAD ROD. SLOTTED B22 CHANNEL WITH
(SEE PAGE 13-6) TOLCO FIG.98 OR98BROD
STIFFENER. NOT REQUIRED ELEVATION
WHEN USING TWO OPPOSING
RIGID BRACES. (SEE PAGE
12-16, 12-17) (TYP)

TOLCO FIG. 980, 909, 910, OR
986 SWAY BRACE

ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD

B-LINE HN SERIES HEX
NUT AND B-LINE B200

SERIES SQUARE
WASHER. (SEE PAGE 1°2°:V'15? 2‘_)1F2F' 1(23_'?)5 PAGE 124,
13-15, 13-16) (TYP) F, ' ,
p— e B =
(A T oy B-LINE SOLID CHANNEL
T v OR STEEL PIPE.
2" MIN. (TYP)% ;4 (SEE PAGE 12-20) (TYP)
CABLE TRAY (MIN 12 GA) B-LINE 9ZN-1205/1208/1241/B355 TOLCO FIG. 981, 985 SWAY BRACE
OPTIONAL BRACE gomsmg ION Hg'-a DOV)V[* ) ATTACHMENT. TIGHTEN UNTIL
LAMP. (SEE PAGE 13-13) (TYP BREAK-OFF BOLT HEAD COMES OFF
CONFIGURATION. > :
REQUIRED WHEN USING i '\"\@} B (SEE PAGE 12-2, 12-4) (TYP)
DOUBLE BRACING. (TYP w N | Ll
(TYP) y 1 ‘f i‘ B-LINE SOLID OR PUNCHED CHANNEL.
i | i i PUNCHED HOLE DIAMETER 1/16" MAX.
e 1 | |@|Eg:;|©| — o =y LARGER THAN ROD DIAMETER. (SEE
S e I e I L PAGE 13-17, 13-18, 13-19, 13-20) (TYP)
I b — B-LINE SOLID CHANNEL
D L OR STEEL PIPE
PLAN VIEW (SEE PAGE 12-20) (TYP)
Fo TSATE . F,
TRANSVERSE / LONGITUDINAL
ASSEMBLY ALLOWABLE LOAD, F (ASD)
ALL THREAD
ROD SIzE | BRACE ANGLE MEASURED FROM HORIZ. [lbs]
45°
3/8" 320
172" 320 DO NOT BEND
GENERAL NOTES: 34 326 BRACE PAST 90

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) BRACES MAY BE INSTALLED IN OPPOSING DIRECTIONS.

3.) THE ABOVE ASSEMBLY ALLOWABLE LOADS CAN BE APPLIED CONCURRENTLY TO BOTH TRANSVERSE AND LONGITUDINAL DIRECTIONS
CONSIDERING CODE-BASED ORTHOGONAL EFFECTS.

4.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

5.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

6.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE F ; VALUE USED IN DESIGN.
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DETAIL
TRANSVERSE RIGID BRACING FOR TRAPEZE SUPPORTED BUS DUCT 58

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCOFIG. 99 OR
B-LINE ATR ALL
THREAD ROD. (SEE
PAGE 13-6) TOLCO FIG. 980, 909, 910, OR

986 SWAY BRACE

B-LINE SOLID, PUNCHED ATTACHMENT. TIGHTEN

OR SLOTTED B22 UNTIL BREAK-OFF BOLT
CHANNEL WITH TOLCO HEAD COMES OFF. (SEE
FIG. 98 OR 98B ROD F PAGE 121, 12-11, 12-12, 12-5)
STIFFENER. NOT P
REQUIRED WHEN USING =85 el SN 30° - 60° B-LINE SOLID CHANNEL
TWO OPPOSING RIGID [ LI~~~ °X __ Hl__ s OR STEEL PIPE.
BRACES. (SEE PAGE =y BUS DUCT (SEE PAGE 12-20) (TYP)

12-16, 12-17) (TYP)
B-LINE 9ZN-1205/1208/1241/B355

2" MIN. (TYP) COMBINATION HOLD DOWN
CLAMP. (SEE PAGE 13-13) (TYP)

TOLCO FIG. 981, 985 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.

(SEE PAGE 12-2,12-4) (TYP)
B-LINE HN SERIES HEX NUT AND B-LINE B200

SECTION SERIES SQUARE WASHER. (SEE PAGE 13-15,
13.16) (TYP) B-LINE SOLID OR PUNCHED CHANNEL OR
EQUAL. PUNCHED HOLE DIAMETER 1/16"
MAX. LARGER THAN ROD DIAMETER.
o It \ (SEE PAGE 13-17, 13-18, 13-19, 13-20) (TYP)
qi:j} i I P ——nTTrT — T ===
dﬁ::&gﬂl ol | ,,,,, | | B ______
OPTIONAL BRACE CONFIGURATION. REQUIRED PLAN VIEW B-LINE SOLID CHANNEL OR STEEL
WHEN USING DOUBLE BRACING. PIPE (SEE PAGE 12-20) (TYP)
TRANSVERSE ASSEMBLY ALLOWABLE LOAD, F, (ASD)
ALL THREAD
ROD SIZE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
30° 31°.45° 46°- 60°
3/8" 549 234 507
12" 549 234 507
3/4" 949 949 774 DO NOT BEND

BRACE PAST 90°

GENERAL NOTES:

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) TRANSVERSE BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

4.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.
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DETAIL

LONGITUDINAL RIGID BRACING FOR TRAPEZE SUPPORTED BUS DUCT 6B

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE ATR ALL
THREAD ROD. (SEE PAGE 13-6)

TOLCO FIG. 980, 909, 910, OR 986 SWAY
BRACE ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF
(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID, PUNCHED OR SLOTTED
B22 CHANNEL WITH TOLCO FIG. 98 OR
98B ROD STIFFENER. NOT REQUIRED
WHEN USING TWO OPPOSING RIGID
BRACES. (SEE PAGE 12-16, 12-17) (TYP)

B-LINE SOLID CHANNEL
OR STEEL PIPE
30° - 60° (SEE PAGE 12-20) (TYP)

B-LINE SOLID OR PUNCHED CHANNEL. ——_|
PUNCHED HOLE DIAMETER 1/16" MAX.
LARGER THAN ROD DIAMETER. (SEE
PAGE 13-17, 13-18, 13-19, 13-20) (TYP)

/

TOLCO FIG. 981, 985 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL

B-LINE HN SERIES HEX NUT AND = BREAK-OFF BOLT HEAD COMES OFF.
B-LINE B200 SERIES SQUARE WASHER. (SEE PAGE 12-2, 12-4) (TYP)
(SEE PAGE 13-15, 13-16) (TYP) ELEVATION @ ﬂ

o
P . g

o OPTIONAL BRACE CONFIGURATION.
REQUIRED WHEN USING DOUBLE
BRACING. (TYP)

T
—

Fad f
A

.~ B-LINE 9ZN-1205/1208/1241/B355
COMBINATION HOLD DOWN
CLAMP.

- (SEE PAGE 13-13) (TYP)
FP FP

PLAN VIEW B-LINE SOLID CHANNEL OR
STEEL PIPE
(SEE PAGE 12-20) (TYP)

==

AL THREAD LONGITUDINAL ASSEMBLY ALLOWABLE LOAD, F, (ASD)
ROD SIZE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
30° 31° - 45° 46° - 60°
3/8" 407 407 407
112" 407 407 407
" l 407 407 DO NOT BEND

BRACE PAST 90°

GENERAL NOTES:

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) LONGITUDINAL BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

4.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

5.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE F , VALUE USED IN DESIGN.

6.) WHERE SEISMIC LOAD IS APPLIED FULLY ECCENTRIC, REDUCE F ; BY 40%. LINEARLY INTERPOLATE FOR CONDITION BETWEEN CENTER
LINE AND BRACE.
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TRANSVERSE AND LONGITUDINAL COMBINATION RIGID DETAIL
BRACING FOR TRAPEZE SUPPORTED BUS DUCT 5B/6B

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH
TOLCO FIG. 98 OR 98B ROD
STIFFENER. NOT REQUIRED

TOLCOFIG. 99 OR
B-LINE ATR ALL
THREAD ROD.

TOLCO FIG. 980, 909, 910, OR

(SEE PAGE 13-6) WHEN USING TWO OPPOSING 986 SWAY BRACE
RIGID BRACES. (SEE PAGE ATTACHMENT. TIGHTEN
12-16, 12-17) (TYP) UNTIL BREAK-OFF BOLT
HEAD COMES OFF. (SEE
PAGE 12-1, 12-11, 12-12, 12-5)
<F—P>
H o i B-LINE SOLID CHANNEL
. M- N WA OR STEEL PIPE
T + (SEE PAGE 12-20) (TYP)
2" MIN. (TYP) ﬁH ;“" BUS DUCT
B-LINE 9ZN-1205/1208/1241/B355 TOLCO FIG. 981, 985
COMBINATION HOLD DOWN CLAMP. SECTION SWAY BRACE ATTACHMENT. TIGHTEN

UNTIL BREAK-OFF BOLT HEAD COMES OFF.

SEE PAGE 13-13) (TYP
( ) (TYP) (SEE PAGE 12-2, 12-4) (TYP)

OPTIONAL BRACE

CONFIGURATION.

REQUIRED WHEN L B-LINE SOLID OR PUNCHED CHANNEL.
USING DOUBLE Um b PUNCHED HOLE DIAMETER 1/16" MAX.
BRACING. (TYP) ﬁﬁj F LSARGERGTHAN ROD DIAMETER.

e L _F EE PAGE 13-17, 1318, 13-19,13-20) (TYP
S = O E— | .
B-LINE HN SERIES HEX NUT AND B-LINE
BY B200 SERIES SQUARE WASHER.
L i (SEE PAGE 13-15, 13-16) (TYP)
Fo 1 F, B-LINE SOLID CHANNEL OR STEEL

PIPE (SEE PAGE 12-20) (TYP)

TRANSVERSE / LONGITUDINAL
ALL THREAD | ASSEMBLY ALLOWABLE LOAD, Fp (ASD)

RODSIZE  |BRACE ANGLE MEASURED FROM HORIZ. [Ibs]

45°
3/8" 320
1/2" 320 DO NOT BEND
BRACE PAST 90°
34" 326

GENERAL NOTES:

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) BRACES MAY BE INSTALLED IN OPPOSING DIRECTIONS.

3.) THE ABOVE ASSEMBLY ALLOWABLE LOADS CAN BE APPLIED CONCURRENTLY TO BOTH TRANSVERSE AND LONGITUDINAL DIRECTIONS
CONSIDERING CODE-BASED ORTHOGONAL EFFECTS.

4.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

5.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

6.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE F » VALUE USED IN DESIGN.
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DETAIL

TRANSVERSE RIGID BRACING FOR TRAPEZE SUPPORTED RECTANGULAR DUCT 7

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH®
TOLCO FIG. 98 OR 98B ROD

TOLCO FIG. 99 OR
B-LINE ATR ALL

TOLCO FIG. 980, 909, 910, OR

SETEHPR/EQED ?? 2' STIFFENER. NOT REQUIRED igrsri‘g:n::r#\ (T;:EGHTEN
( -6) WHEN USING TWO OPPOSING '
UNTIL BREAK-OFF BOLT

RIGID BRACES. (SEE PAGE

12-16, 12-17) (TYP) HEAD COMES OFF. (SEE

PAGE 12-1, 12-11, 12-12, 12-5)

#10 SELF TAPPING
SHEET METAL
SCREWS MAX. 12"
0.C. MAX. SCREW
LENGTH 1". (TYP)

B-LINE SOLID CHANNEL OR
STEEL PIPE (SEE PAGE 12-20)

- 60°

TOLCO FIG. 981, 985

SWAY BRACE ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-2,12-4) (TYP)

— B-LINE SOLID OR PUNCHED CHANNEL.
2" MIN. (TYP) PUNCHED HOLE DIAMETER 1/16" MAX.
' SECTION LARGER THAN ROD DIAMETER.
(SEE PAGE 13-17, 13-18, 13-19, 13-20) (TYP)

4

OPTIONAL BRACE CONFIGURATION. REQUIRED
WHEN USING DOUBLE BRACING. — B-LINE HN SERIES HEX NUT AND B-LINE B200

SERIES SQUARE WASHER.
(SEE PAGE 13-15, 13-16) (TYP)
S S IRt S 2] == B
[ "~ B-LINE SOLID CHANNEL OR STEEL
T PLAN VIEW PIPE (SEE PAGE 12-20) (TYP)

ALL THREAD TRANSVERSE ASSEMBLY ALLOWABLE LOAD, F; (ASD)
ROD SIZE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
30° 31° - 45° 46° - 60°
3/8" 549 234 507
12" 549 234 507
34" 1449 1224 774 DO NOT BEND

BRACE PAST 90°

GENERAL NOTES:

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) TRANSVERSE BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

4.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.
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DETAIL

LONGITUDINAL RIGID BRACING FOR TRAPEZE SUPPORTED RECTANGULAR DUCT 8

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.

(SEE PAGE 13-6) TOLCO FIG. 980, 909, 910, OR 986 SWAY

BRACE ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH TOLCO
FIG. 98 OR 98B ROD STIFFENER. NOT

REQUIRED WHEN USING TWO
OPPOSING RIGID BRACES. (B);'QFESE(E';':?,EHANNEL
(SEE PAGE 12-16, 12-17) (TYP) 30°- 60 (SEE PAGE 12-20) (TYP)

o
B-LINE SOLID OR PUNCHED CHANNEL. ‘/
PUNCHED HOLE DIAMETER 1/16" MAX.

TOLCO FIG. 981, 985 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) LONGITUDINAL BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

4.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

5.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE F ; VALUE USED IN DESIGN.

6.) WHERE SEISMIC LOAD IS APPLIED FULLY ECCENTRIC, REDUCE F ; BY 50%. LINEARLY INTERPOLATE FOR CONDITION BETWEEN CENTER
LINE AND BRACE.

LARGER THAN ROD DIAMETER BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 13-17, 13-18, 13-19, 13-20) (SEE PAGE 12:2, 12-4) (TYP)
(TYP)
" B-LINEHN SERIES HEX NUT AND B-LINE
METAL SCREWS MAX. 12" O.C. w EREVATIEID Iy ( 15, 13-16) (TYP)
MAX. SCREW LENGTH 1". (TYP) 11 b il
Iy {a}*\\v OPTIONAL BRACE CONFIGURATION.
] . | REQUIRED WHEN USING DOUBLE
% A ° ° ° E_g BRACING. (TYP)
ﬁ‘\~ B-LINE SOLID CHANNEL OR
STEEL PIPE
Fp i talu il Fo (SEE PAGE 12-20) (TYP)
LONGITUDINAL ASSEMBLY ALLOWABLE LOAD, F,(ASD)
ALL THREAD BRACE ANGLE MEASURED FROM HORIZ. flbs]
ROD SIZE
30° 31° - 45° 46° - 60°
38" 463 492 440 i
112 463 492 440 BRACE PAST o0e
GENERAL NOTES: 304" 479 494 470
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TRANSVERSE AND LONGITUDINAL COMBINATION DETAIL
RIGID BRACING FOR TRAPEZE SUPPORTED RECTANGULAR DUCT 718

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE ANCHORAGE

TOLCO FIG. 99 OR
B-LINE ATR ALL
THREAD ROD. (SEE
PAGE 13-6)

TOLCO FIG. 980, 909, 910 OR
986 SWAY BRACE
ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF BOLT
HEAD COMES OFF. (SEE
PAGE 12-1, 12-11, 12-12,
12-5)

B-LINE SOLID CHANNEL
OR STEEL PIPE
(SEE PAGE 12-20) (TYP)

B-LINE SOLID, PUNCHED
OR SLOTTED B22
CHANNEL WITH TOLCO
FIG. 98 OR 98B ROD
STIFFENER. NOT
REQUIRED WHEN USING
TWO OPPOSING RIGID
BRACES.(SEE PAGE
12-16, 12-17) (TYP)

TOLCO FIG. 981, 985

SWAY BRACE ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-2, 12-4) (TYP)

#10 SELF TAPPING
SHEET METAL
SCREWS MAX. 12"
0.C. MAX. SCREW
LENGTH 1". (TYP)

B-LINE SOLID OR PUNCHED CHANNEL.
PUNCHED HOLE DIAMETER 1/16" MAX.

OPTIONAL BRACE LARGER THAN ROD DIAMETER.
CONF'GURAT'ON (SEE PAGE 13-17, 13-18, 1319, 13-20) (TYP)
REQUIRED WHEN _

USING DOUBLE i . T
BRACING. (TYP) ‘ B-LINE HN SERIES HEX NUT AND B-LINE
el B200 SERIES SQUARE WASHER.
T (SEE PAGE 13-15, 13-16) (TYP)
PLAN VIEW F i B-LINE SOLID CHANNEL OR
P STEEL PIPE
TRANSVERSE / LONGITUDINAL (SEE PAGE 12-20) (TYP)
ASSEMBLY ALLOWABLE LOAD, F, (ASD)
ALL THREAD |52 A CE ANGLE MEASURED FROM HORIZ. [ibs]
ROD SIZE
45°
318" 320
112" 320 DO NOT BEND
GENERAL NOTES: 34" 326 BRACE PAST 90

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) BRACES MAY BE INSTALLED IN OPPOSING DIRECTION.

3.) THE ABOVE ASSEMBLY ALLOWABLE LOADS CAN BE APPLIED CONCURRENTLY TO BOTH TRANSVERSE AND LONGITUDINAL DIRECTIONS
WITHOUT REDUCTION.

4.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

5.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

6.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE F ; VALUE USED IN DESIGN.
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DETAIL

TRANSVERSE RIGID BRACING FOR STRAP SUPPORTED ROUND DUCT 9

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

g TOLCO FIG. 980, 909, 910, OR
986 SWAY BRACE
ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF BOLT

HEAD COMES OFF. (SEE
PAGE 12-1, 12-11, 12-12, 12-5)

I
JINRITY

TOLCO FIG. 99 OR
B-LINE ATR ALL
THREAD ROD.
(SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR/
SLOTTED B22 CHANNEL WITH
TOLCO FIG. 98 OR 98B ROD

STIFFENER. NOT REQUIRED

WHEN USING TWO OPPOSING A F 16 30° - 60° B-LINE SOLID CHANNEL
RIGID BRACES — — — OR STEEL PIPE

(SEE PAGE 12-16, 12-17) (TYP) (SEE PAGE 12-20)

% 2" MIN. (TYP)
TOLCO FIG. 981, 985 SWAY
#10 SELF TAPPING SHEET Lppad iy
METAL SCREWS MAX. 12" 0.C. " ' TIGHTEN UNTIL BREAK-OFF
MAX. SCREW LENGTH 1". (TYP) (TYP) BOLT HEAD COMES OFE.
SECTION (SEE PAGE 12-2, 12-4)
SHEET METAL STRAPS
21/2"x 12 GA. (TYP) osl ]
B-LINE HN SERIES HEX NUT
. L AND B-LINE B200 SERIES
T o | Il M i Y= SQUARE WASHER.
[{ @ musi e TR o ° o
=Ty | i |. (SEE PAGE 13-15, 13-16) (TYP)
OPTIONAL BRACE B-LINE SOLID CHANNEL
CONFIGURATION. PLANVIEW OR STEEL PIPE
REQUIRED WHEN USING (SEE PAGE 12-20)
DOUBLE BRACING. TRANSVERSE ASSEMBLY ALLOWABLE LOAD, F; (ASD)
ALL THREAD
oD ot BRACE ANGLE MEASURED FROM HORIZ. [lbs]
30° 31° - 45° 46° - 60°
38" 549 234 507
12" 549 234 507
304" 1449 1224 774 DO NOT BEND
BRACE PAST 90°
GENERAL NOTES:

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) TRANSVERSE BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

4.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.
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LONGITUDINAL RIGID BRACING FOR STRAP SUPPORTED ROUND DUCT

DETAIL
10

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.
(SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH TOLCO
FIG. 98 OR 98B ROD STIFFENER. NOT
REQUIRED WHEN USING TWO
OPPOSING RIGID BRACES.

(SEE PAGE 12-16, 12-17) (TYP)

>
B-LINE HN SERIES HEX NUT /:l
=

AND B-LINE B200 SERIES
SQUARE WASHER.
(SEE PAGE 13-15, 13-16)(TYP)

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 980, 909, 910, OR 986 SWAY
BRACE ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID CHANNEL OR
STEEL PIPE

30°- 60° (SEE PAGE 12-20) (TYP)

TOLCO FIG. 981, 985

SWAY BRACE ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF BOLT HEAD COMES OFF.
(SEE PAGE 12-2, 12-4) (TYP)

SHEET METAL STRAPS 2 1/2" x

OPTIONAL BRACE Hﬂ 12 GA. (TYP)
CONFIGURATION. i
REQUIRED WHEN USING 2 #10 SELF TAPPING SHEET METAL
DOUBLE BRACING. (TYP) Eﬁi SCREWS MAX. 12" 0.C. MAX. SCREW
— LENGTH 1". (TYP)
Ie) 0 [
! B-LINE SOLID CHANNEL OR
= = STEEL PIPE
B N (SEE PAGE 12-20) (TYP)
PLAN VIEW
LONGITUDINAL ASSEMBLY ALLOWABLE LOAD, F, (ASD)
ALL THREAD | g AGE ANGLE MEASURED FROM HORIZ. [Ibs]
ROD SIZE
30° 3° - 45° 46° - 60°
3" 463 492 440
112" 463 492 440
34" 479 494 470 DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) LONGITUDINAL BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

4.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.
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DETAIL
9/10

TRANSVERSE AND LONGITUDINAL COMBINATION
RIGID BRACING FOR STRAP SUPPORTED ROUND DUCT

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.
(SEE PAGE 13-6)

TOLCO FIG. 980, 909, 910, OR

WITH TOLCO FIG. 98 OR 98B
ROD STIFFENER. NOT

/ 986 SWAY BRACE
B-LINE SOLID, PUNCHED OR ATTACHMENT. TIGHTEN
SLOTTED B22 CHANNEL UNTIL BREAK-OFF BOLT

HEAD COMES OFF. (SEE
PAGE 12-1, 12-11, 12-12, 12-5)

REQUIRED WHEN USING TWO /
OPPOSING RIGID BRACES. /. B-LINE SOLID CHANNEL
SEE PAGE 12-16, 12-17) (TYP) o> 45° OR STEEL PIPE (SEE
\ PAGE 12-20) (TYP)
#10 SELF TAPPING SHEET 2° MIN. (TYP) £OLCO FIG. 951, 985 SWAY
ETAL SCREWS MAX. 12" O.C. ; e
AX. SCREW LENGTH 1". (TYP) / 2" MAX. (TYP) BRACE ATTACHMENT.
L, TIGHTEN UNTIL BREAK-OFF
X - BOLT HEAD COMES OFF.
SHEET METAL STRAPS — SECTION Ll (SEE PAGE 12-2, 12-4) (TYP)
21/2"x12 GA.(TYP) 1=y R T, L
| 1 |
w, Fol ol
I/ 158 = 1 B-LINE HN SERIES HEX NUT
N SRS e =i ANDB-LINE B200 SERIES
- M SQUARE WASHER.
OPTIONAL BRACE ! (SEE PAGE 13-15, 13-16) (TYP)
CONFIGURATION. T ' e
REQUIRED WHEN USING N |
B-LINE SOLID CHANNEL OR
DOUBLE BRACING. (TYP) R STEEL PIPE
(SEE PAGE 12-20) (TYP)
TRANSVERSE / LONGITUDINAL

ASSEMBLY ALLOWABLE LOAD, Fp (ASD)

AII;(IE).II;H;EQD BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
45°
38" 320
112" 320 DO NOT BEND
GENERAL NOTES: 34" 326 BRACE PAST 90°

1.) SEE PAGE 4-21, 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) BRACES MAY BE INSTALLED IN OPPOSING DIRECTION.

4.) THE ABOVE ASSEMBLY ALLOWABLE LOADS CAN BE APPLIED CONCURRENTLY TO BOTH TRANSVERSE AND LONGITUDINAL DIRECTIONS
WITHOUT REDUCTION.

5.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

6.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.
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DETAIL
TRANSVERSE RIGID BRACING FOR MULTI-TIER TRAPEZE SUPPORT MR1

SEE BELOW FOR MULTI-TIER ASSEMBLY INFORMATION. FOR TOP OR SINGLE TIER TRAPEZE ASSEMBLIES SEE PAGES 4-1 THROUGH 4-18.

THIS ASSEMBLY IS APPLICABLE FOR
MECHANICAL, PLUMBING, ELECTRICAL,
FIRE SPRINKLER AND OTHER SYSTEMS

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.

(SEE PAGE 13-6)
SHOWN ON PAGES 4-1 THRU 4-18.

B-LINE SOLID CHANNEL OR STEEL
PIPE BRACE REQUIRED AT EACH
LEVEL. (SEE PAGE 12-20) (TYP)

B-LINE SOLID, PUNCHED OR i
SLOTTED B22 CHANNEL WITH
TOLCO FIG. 98 OR 98B ROD
STIFFENER. NOT REQUIRED
WHEN USING TWO OPPOSING
RIGID BRACES.

(SEE PAGE 12-16, 12-17) (TYP)

TOLCO FIG. 981, 985

SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF BOLT
HEAD COMES OFF.

(SEE PAGE 12-2, 12-4. FOR UPPER

2"MIN. (TYP) =

%ﬁ!{'ﬁ&?}fﬁﬁ:ggﬁgﬁ ATTACHMENT INFORMATION SEE
-P PAGE 4-1 THROUGH 4-18) (TYP).
DIAMETER 116" MAX. LARGER T
THAN ROD DIAMETER. W,
(SEE PAGEA3-17, 113'3'12%)1&';3’) 1 7 e i ———— B-LINE HN SERIES HEX NUT AND
- il I_g_l‘/
l = B-LINE B200 SERIES SQUARE
WASHER.
SECTION (SEE PAGE 13-15, 13-16) (TYP).
@Fiijiﬁﬁi ; FP | B =
PLANVEW _; (€O O 7 i =i
\ OPTIONAL BRACE CONFIGURATION. REQUIRED gT"E";E gg’éggﬂég"ﬂ OR
WHEN USING DOUBLE BRACING. (TYP) REQUIRED AT EACH LEVEL. DO NoT BEnD
GENERAL NOTES: (SEE PAGE 12-20) (TYP) BRACE PAST 90°

1.) SEE PAGE 4-22, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) BRACES MAY BE INSTALLED IN OPPOSING DIRECTION.

3.) WHEN CALCULATING TOTAL VERTICAL LOAD AT HANGER, INDUCED LOADS FROM BOTH BRACES MUST BE CONSIDERED AT THE SAME
TIME. THIS TOTAL DEMAND IS THEN USED IN STEP 9 ON PAGE 1-20.

4.) THE DEMAND OF EACH TIER SHALL NOT EXCEED THE SINGLE TIER CAPACITY AS GIVEN ON CORRESPONDING PAGES 4-1 THRU 4-18 AND
SHALL COMPLY WITH ALL OTHER RESTRICTIONS ON PAGES 4-1 THRU 4-18.

5.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

6.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.
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LONGITUDINAL RIGID BRACING FOR MULTI-TIER TRAPEZE SUPPORT DISIK\ZIL

SEE BELOW FOR MULTI-TIER ASSEMBLY INFORMATION. FOR TOP OR SINGLE TIER TRAPEZE ASSEMBLIES SEE PAGES 4-1 THROUGH 4-18.

THIS ASSEMBLY IS APPLICABLE FOR
MECHANICAL, PLUMBING, ELECTRICAL,
FIRE SPRINKLER AND OTHER SYSTEMS
SHOWN ON PAGES 4-1 THRU 4-18.

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.
(SEE PAGE 13-6)

ELEVATION

B-LINE SOLID, PUNCHED OR B-LINE SOLID CHANNEL OR
SLOTTED B22 CHANNEL WITH TOLCO STEEL PIPE BRACE
FIG. 98 OR 98B ROD STIFFENER. NOT REQUIRED AT EACH LEVEL.
REQUIRED WHEN USING TWO (SEE PAGE 12-20) (TYP)
OPPOSING RIGID BRACES.

(SEE PAGE 12-16, 12-17)
TOLCO FIG. 981, 985

SWAY BRACE ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF BOLT HEAD COMES OFF.

(SEE PAGE 12-2, 12-4. FOR UPPER ATTACHMENT
INFORMATION SEE PAGE 4-1 THROUGH 4-18) (TYP)

B-LINE SOLID OR PUNCHED CHANNEL.
PUNCHED HOLE DIAMETER 1/16" MAX.
LARGER THAN ROD DIAMETER.

(SEE PAGE 13-17, 13-18, 13-19, 13-20) (TYP)

1 v B-LINE HN SERIES HEX NUT AND B-LINE
/ i A B200 SERIES SQUARE WASHER.
OPTIONAL BRACE =\ P (SEE PAGE 13-15, 13-16) (TYP)
CONFIGURATION. 1 @
REQUIRED WHEN USING oo
DOUBLE BRACING. (TYP) [ L INE SOLID CHANNEL
OR STEEL PIPE BRACE
REQUIRED AT EACH
PLAN VIEW LEVEL.
F. - F, (SEE PAGE 12-20) (TYP) DO NOT BEND
GENERAL NOTES: BRACE PAST 90°

1.) SEE PAGE 4-21, 4-23, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2.) BRACE MAY BE INSTALLED IN OPPOSING DIRECTION.

3.) WHEN CALCULATING TOTAL VERTICAL LOAD AT HANGER, INDUCED LOADS FROM BOTH BRACES MUST BE CONSIDERED AT THE SAME
TIME. THIS TOTAL DEMAND IS THEN USED IN STEP 9 ON PAGE 1-20.

4.) THE DEMAND OF EACH TIER SHALL NOT EXCEED THE SINGLE TIER CAPACITY AS GIVEN ON CORRESPONDING PAGES 4-1 THRU 4-18 AND
SHALL COMPLY WITH ALL OTHER RESTRICTIONS ON PAGES 4-1 THRU 4-18.

5.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

6.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

7.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE F ; VALUE USED IN DESIGN.
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TRANSVERSE AND LONGITUDINAL COMBINATION
RIGID BRACING FOR MULTI-TIER TRAPEZE SUPPORT

DETAIL
MR1/MR2

SEE BELOW FOR MULTI-TIER ASSEMBLY INFORMATION. FOR TOP OR SINGLE TIER TRAPEZE ASSEMBLIES SEE PAGES 4-1 THROUGH 4-18.

B-LINE SOLID, PUNCHED OR

TOLCOFIG. 99 OR SLOTTED B22 CHANNEL WITH _

THIS ASSEMBLY IS APPLICABLE FOR
MECHANICAL, PLUMBING, ELECTRICAL,

2.) BRACES MAY BE INSTALLED IN OPPOSING DIRECTION.
TIME. THIS TOTAL DEMAND IS THEN USED IN STEP 9 ON PAGE 1-20.

SHALL COMPLY WITH ALL OTHER RESTRICTIONS ON PAGES 4-1 THRU 4-18.

TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

B"T-I'_INFEEQBRR%'-[')- TOLCO FIG. 98 OR 98B FIRE SPRINKLER AND OTHER SYSTEMS
(SEE PAGE 10) ROD STIFFENER. NOT SHOWN ON PAGES 4-1 THRU 4-18.
REQUIRED WHEN USING
TWO OPPOSING RIGID B-LINE SOLID CHANNEL OR STEEL PIPE
1'3;?7(:5%{;3'55 PAGE 12-16, BRACE REQUIRED AT EACH LEVEL.
B-LINE SOLID OR MR (SEE PAGE 12:20) (TYP)
PUNCHED CHANNEL. (O — e
PUNCHED HOLE =~ bab———o o __ rr] I H
DIAMETER 1/16" MAX. 2" MIN. (TYP) ;j TOLCO FIG. 981. 985
LARGER THAN ROD SWAY BRACE ATTACHMENT. TIGHTEN
DIAMETER. (SEE PAGE UNTIL BREAK-OFF BOLT HEAD COMES OFF.
1347, 113;12%)3\:;’) (SEE PAGE 12:2, 12-4. FOR UPPER
ATTACHMENT INFORMATION
. Fe SEE PAGE 4-1 THROUGH 4-18) (TYP)
OPTIONALBRACE —  PIP—————————- Fe——————————-1
CONFIGURATION. |\  bdb==—=—————- e o
REQUIRED WHEN = B-LINE HN SERIES HEX NUT
USING DOUBLE i AND B-LINE B200 SERIES
BRACING. (TYP) o SQUARE WASHER.
SECTION, @ (SEE PAGE 13-15, 13-16) (TYP)
1 y i
i:: { <—P> o IP:@I___E
@] . B-LINE SOLID CHANNEL OR
PLAN VIEW STEEL PIPE BRACE
REQUIRED AT EACH LEVEL.
Fe (SEE PAGE 12-20) (TYP)
GENERAL NOTES: DO NOT BEND
1.) SEE PAGE 4-21, 4-22, 4-24, 4-25 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS. BRACE PAST 90°

3.) WHEN CALCULATING TOTAL VERTICAL LOAD AT HANGER, INDUCED LOADS FROM BOTH BRACES MUST BE CONSIDERED AT THE SAME
4.) THE DEMAND OF EACH TIER SHALL NOT EXCEED THE SINGLE TIER CAPACITY AS GIVEN ON CORRESPONDING PAGES 4-1 THRU 4-18 AND

5.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.
6.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER

7.) DESIGN PROFESSIONAL SHALL CONSIDER ECCENTRIC LOAD DISTRIBUTION WHEN DETERMINING THE F , VALUE USED IN DESIGN.
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OPTIONAL BRACE CONFIGURATIONS DETAIL
OPT3

SEE BELOW FOR OPTIONAL BRACE CONFIGURATIONS.
FOR TOP OF TRAPEZE ASSEMBLIES SEE PAGES 4-1 THROUGH 4-18.

HEAD COMES OFF.

(TYP)

OR STEEL PIPE
(SEE PAGE 12-20) (TYP)

TOLCO FIG. 981, 985

SECTION
B-LINE HN SERIES HEX NUT AND B-LINE SWAY BRACE ATTACHMENT.
B200 SERIES SQUARE WASHER. TIGHTEN UNTIL BREAK-OFF BOLT
(SEE PAGE 13-15, 13-16) (TYP) HEAD COMES OFF.

(SEE PAGE 12-2, 12-4) (TYP)

DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) SEEPAGE4-21,4-22,4-23 FOR OPTIONAL AND/OR ADDITIONAL BRACE CONFIGURATIONS.

2) BRACES MAY BE POSITIONED IN ANY OF THE ABOVE SHOWN CONFIGURATIONS. QUANTITY OF BRACES MAY VARY BASED ON DESIGN CRITERIA.

3.) THE FIG 909 AND FIG 910 ARE FOR USE ONLY WITH STEEL PIPE BRACES, PER PAGES 12-11 AND 12-12.

4) THIS OPTIONAL BRACE CONFIGURATION IS APPLICABLE TO PAGES 4-1,4-3, 44, 4-6,4-7,4-9,4-10, 412, 413,415, 4-21,4-23.

5.) VERIFY THE ADEQUACY OF THE SYSTEM ATTACHMENT TO THE STRUT. THE ATTACHMENT MUST BE ADEQUATE TO TRANSFER
TRANSVERSE, LONGITUDINAL AND VERTICAL SEISMIC LOADS TO STRUT AS PER SECTION 13.

TOLCO FIG. 980, 909, 910, OR 986
SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF BOLT

(SEE PAGE 12-1, 12-11, 12-12, 12-5)

B-LINE SOLID CHANNEL
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SECTION 5

TRAPEZE RIGID BRACE SPACING CHARTS
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TRAPEZE BRACE SPACING CHART FOR CONCRETE WEDGE 0.50 "G"
ANCHORS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. .

A
Tm: m—¢
o
*

HILTI KB-TZ WEDGE ANCHOR.
(SEE PAGE 11-1)

TOLCO 900 SERIES ATTACHMENT

Max. Trapeze Transverse Concrete Anchorage . Max. Trapeze Longitudinal Concrete Anchorage .
Weight Max. Spacing| Brace | Anchor | Min. Min. Weight | Max. Spacing | Brace | Anchor | Min. Min.
Per Foot @050 "G" | Qty. |perBrace|Diameter Erﬂgfd PerFoot | @0.50"G" Qty. | per Brace| Diameter Ernlésd

10 40 1 1 3/8" 2" 10 80 2 1 3/8" 2"
20 40 1 1 12" 31/4" 20 80 2 1 12" 31/4"
30 30 1 1 1/2" 31/4" 30 60 2 1 1/2" 31/4"
40 22 1 1 12" 31/4" 40 45 2 1 12" 31/4"
50 25 1 1 5/8" 4" 50 50 2 1 518" 4"
60 21 1 1 5/8" 4" 60 42 2 1 518" 4"
70 36 *2 1 518" 4" 70 72 *4 1 5/8" 4"
80 3 *2 1 5/8" 4" 80 63 *4 1 518" 4"
90 28 *2 1 5/8" 4" 90 56 *4 1 5/8" 4"

100 25 *2 1 5/8" 4" 100 50 *4 1 518" 4"
125 20 *2 1 5/8" 4" 125 40 *4 1 5/8" 4"
150 16 *2 1 5/8" 4" 150 33 *4 1 5/8" 4"
175 14 *2 1 5/8" 4" 175 28 *4 1 5/8" 4"
200 12 *2 1 5/8" 4" 200 25 *4 1 5/8" 4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1.0G BY THE ACTUAL HORIZONTAL FORCE FACTOR.
FOR EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE
SPACING FROM GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013), WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

7.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

8.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR CONCRETE WEDGE ANCHORS 0.75 "G"
IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. '

m V4

(hef)

HILTI KB-TZ WEDGE ANCHOR.
(SEE PAGE 11-1)

TOLCO 900 SERIES ATTACHMENT

Max. Trapeze Transverse Concrete Anchorage Max. Trapeze Longitudinal Concrete Anchorage
Weight | Max. Spacing| Brace | Anchor | Min. Min. Weight | Max. Spacing | Brace | Anchor | Min. Min.

Per Foot @0.75"G" | Qty. |perBrace|Diameter ETEfd Per Foot @0.75"G" Qty. | per Brace| Diameter ETEEd
10 40 1 1 12" 31/4" 10 80 2 1 12" 31/4"
20 30 1 1 1/2" 31/4" 20 60 2 1 12" 31/4"

30 28 1 1 5/8" 4" 30 56 2 1 5/8" 4"

40 30 *2 1 1/2" 31/4" 40 80 *4 1 518" 4"

50 33 *2 1 5/8" 4" 50 67 *4 1 518" 4"

60 28 *2 1 5/8" 4" 60 56 *4 1 518" 4"

70 24 *2 1 5/8" 4" 70 48 *4 1 518" 4"

80 21 *2 1 5/8" 4" 80 42 *4 1 518" 4"

90 18 *2 1 5/8" 4" 90 37 *4 1 5/8" 4"

100 16 *2 1 5/8" 4" 100 33 *4 1 518" 4"

125 13 *2 1 5/8" 4" 125 26 *4 1 518" 4"

150 11 *2 1 5/8" 4" 150 22 *4 1 518" 4"

175 9 *2 1 5/8" 4" 175 19 *4 1 5/8" 4"

200 8 *2 1 5/8" 4" 200 16 *4 1 5/8" 4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013) WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

7.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

8.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR CONCRETE WEDGE 1.0 "G"
ANCHORS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. .

m V4

(hef)

HILTI KB-TZ WEDGE ANCHOR.
(SEE PAGE 11-1)

TOLCO 900 SERIES ATTACHMENT

Max. Trapeze Transverse Concrete Anchorage Max. Trapeze Longitudinal Concrete Anchorage
Weight | Max. Spacing| Brace | Anchor | Min. Min. Weight | Max. Spacing | Brace | Anchor | Min. Min.
PerFoot | @1.0"G" | Qty. |perBrace|Diameter E".T‘Efd PerFoot | @1.0"G" | Qty. |perBrace[Diameter ETEEd
10 20 1 1 3/8" 2" 10 40 2 1 3/8" 2"
20 22 1 1 12" 31/4" 20 45 2 1 1/2" 31/4"
30 21 1 1 5/8" 4" 30 42 2 1 5/8" 4"
40 22 *2 1 12" 31/4" 40 63 *4 1 5/8" 4"
50 25 *2 1 518" 4" 50 50 *4 1 5/8" 4"
60 21 *2 1 5/8" 4" 60 42 *4 1 5/8" 4"
70 18 *2 1 518" 4" 70 36 *4 1 5/8" 4"
80 15 *2 1 518" 4" 80 3 *4 1 5/8" 4"
90 14 *2 1 5/8" 4" 90 28 *4 1 5/8" 4"
100 12 *2 1 518" 4" 100 25 *4 1 5/8" 4"
125 10 *2 1 518" 4" 125 20 *4 1 5/8" 4"
150 8 *2 1 518" 4" 150 16 *4 1 5/8" 4"
175 7 *2 1 518" 4" 175 14 *4 1 5/8" 4"
200 6 *2 1 5/8" 4" 200 12 *4 1 5/8" 4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013) WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

7.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

8.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR CONCRETE WEDGE ANCHORS IN 0.50 "G"
SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. '

[~————=— HILTI KB-TZ WEDGE
t ANCHOR. (SEE PAGE 11-3)
METAL DECK 20 GA. MIN. (SEE PAGE T =T
11-68 FOR ADDITIONAL INFORMATION. |- 14+ — — — — — — — — Ry
IN CASE OF CONFLICT, INFORMATION & o =2
SHOWN HEREIN TAKES PRECEDENCE
TOLCO 900 SERIES B-LINE SOLID CHANNEL
ATTAGHMENT OVER PAGE 11-68.)(TYP.)
HILTI KB-TZ WEDGE TOLCO 900 SERIES
ANCHOR. (SEE PAGE 11-3) ATTACHMENT
Max. Trapeze Transverse Concrete Anchorage . Max. Trapeze | Longitudinal Concrete Anchorage .
Weight Max. Spacing| Brace | Anchors | Min. Min. Weight Max. Spacing | Brace | Anchors |  Min. Min.
Per Foot @050"G" | Qty. |p i Embed. Per Foot e - Embed.
. . er Brace | Diameter ngn @0.50 "G Qty. |Per Brace | Diameter ng
10 40 1 1 12" 314" 10 80 2 1 12" 31/4"
20 22 1 1 12" 31/4" 20 44 2 1 12" 31/4"
30 33 1 2 (2) 172" 31/4" 30 67 2 2 (2) 172" 31/4"
40 25 1 2 (2) 172" 31/4" 40 50 2 2 (2) 172" 31/4"
50 20 1 2 (2) 172" 31/4" 50 40 2 2 (2) 172" 31/4"
60 16 1 2 (2) 172" 31/4" 60 33 2 2 (2) 172" 31/4"
70 28 *2 2 (2) 172" 31/4" 70 57 *4 2 (2) 172" 31/4"
80 25 *2 2 (2) 172" 31/4" 80 50 *4 2 (2) 172" 31/4"
90 22 *2 2 (2) 172" 31/4" 90 44 *4 2 (2) 172" 31/4"
100 20 *2 2 (2) 112" 31/4" 100 40 *4 2 (2) 172" 31/4"
125 16 *2 2 (2) 172" 31/4" 125 32 *4 2 (2) 172" 31/4"
150 13 *2 2 (2) 172" 31/4" 150 26 *4 2 (2) 172" 31/4"
175 11 *2 2 (2) 172" 31/4" 175 23 *4 2 (2) 172" 31/4"
200 10 *2 2 (2) 172" 31/4" 200 20 *4 2 (2) 172" 31/4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF NON-DUCTILE
MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING FROM
GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013) WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

7.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

8.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY THE
RESPONSIBLE DESIGN PROFESSIONAL.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE LONGITUDINAL
BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR CONCRETE WEDGE ANCHORS IN 0.75 "G"
SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. '

[~————=— HILTI KB-TZ WEDGE
t ANCHOR. (SEE PAGE 11-3)
METAL DECK 20 GA. MIN. (SEE PAGE T =T
11-68 FOR ADDITIONAL INFORMATION, |- 1L —— — 1L
IN CASE OF CONFLICT, INFORMATION & o =2
SHOWN HEREIN TAKES PRECEDENCE
TOLCO 900 SERIES B-LINE SOLID CHANNEL
ATTACHMENT OVER PAGE 11-68.)(TYP.)
HILTI KB-TZ WEDGE TOLCO 900 SERIES
ANCHOR. (SEE PAGE 11-3) ATTACHMENT
Max. Trapeze | _lransverse Concrete Anchorage . Max. Trapeze | Longitudinal Concrete Anchorage .
Weight Max. Spacing| Brace | Anchors |  Min. Min. Weight Max. Spacing | Brace | Anchors [  Min. Min.
Per Foot "G" i Embed. Per Foot ngn - Embed.
@0.75"G Qty. | Per Brace | Diameter et @0.75"G Qty. |Per Brace | Diameter ngn
10 29 1 1 12" 314" 10 59 2 1 12" 31/4"
20 33 1 2 (2) 12" 31/4" 20 67 2 2 (2) 172" 31/4"
30 40 *2 2 (2) 172" 314" 30 80 *4 2 (2) 172" 31/4"
40 33 *2 2 (2) 12" 31/4" 40 67 *4 2 (2) 172" 31/4"
50 26 * 2 @12t | 3 50 53 *4 2 2) 172" 314"
60 22 *2 2 (2) 12" 31/4" 60 44 *4 2 (2) 172" 31/4"
70 19 *2 2 (2) 172" 31/4" 70 38 *4 2 (2) 172" 31/4"
80 16 *2 2 (2) 172" 31/4" 80 33 *4 2 (2) 172" 31/4"
90 15 *2 2 (2) 172" 31/4" 90 29 *4 2 (2) 172" 31/4"
100 13 *2 2 (2) 12" 31/4" 100 26 *4 2 (2) 172" 31/4"
125 10 *2 2 (2) 172" 31/4" 125 21 *4 2 (2) 172" 31/4"
150 9 *2 2 (2) 12" 31/4" 150 18 *4 2 (2) 172" 31/4"
175 7 *2 2 (2) 172" 31/4" 175 15 *4 2 (2) 172" 31/4"
200 6 *2 2 (2) 172" 31/4" 200 13 *4 2 (2) 172" 31/4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF NON-DUCTILE
MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING FROM
GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013) WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

7.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

8.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY THE
RESPONSIBLE DESIGN PROFESSIONAL.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE LONGITUDINAL
BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR CONCRETE WEDGE ANCHORS IN 1.0 "G"
SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. .

[~————=— HILTI KB-TZ WEDGE
t ANCHOR. (SEE PAGE 11-3)
METAL DECK 20 GA. MIN. (SEE PAGE T =T
11-68 FOR ADDITIONAL INFORMATION. |- 14+ — — — — — — — — Ry
IN CASE OF CONFLICT, INFORMATION & o =2
SHOWN HEREIN TAKES PRECEDENCE
TOLCO 900 SERIES B-LINE SOLID CHANNEL
ATTACHMENT OVER PAGE 11-68.)(TYP.)
HILTI KB-TZ WEDGE TOLCO 900 SERIES
ANCHOR. (SEE PAGE 11-3) ATTACHMENT
Max. Trapeze | _lransverse Concrete Anchorage . Max. Trapeze | Longitudinal Concrete Anchorage .
Weight Max. Spacing| Brace | Anchors |  Min. Min. Weight Max. Spacing [ Brace | Anchors |  Min. Min.
Per Foot "G" i Embed. Per Foot ngr - Embed.
@1.0"G Qty. |Per Brace | Diameter ngn @1.0"G Qty. | Per Brace | Diameter ngn
10 22 1 1 12" 314" 10 44 2 1 12" 31/4"
20 25 1 2 (2) 172" 31/4" 20 50 2 2 (2) 172" 31/4"
30 16 1 2 (2) 172" 314" 30 33 2 2 (2) 172" 31/4"
40 25 *2 2 (2) 172" 31/4" 40 50 *4 2 (2) 112" 31/4"
50 20 % 2 (2) 172" 314" 50 40 *4 2 (2) 172" 314"
60 16 *2 2 (2)1/2" 31/4" 60 33 *4 2 (2) 112" 31/4"
70 14 *2 2 (2) 172" 31/4" 70 28 *4 2 (2) 172" 31/4"
80 12 *2 2 (2) 172" 31/4" 80 25 *4 2 (2) 112" 31/4"
90 11 *2 2 (2) 172" 31/4" 90 22 *4 2 (2) 172" 31/4"
100 10 *2 2 (2) 12" 31/4" 100 20 *4 2 (2) 112" 31/4"
125 8 *2 2 (2) 172" 31/4" 125 16 *4 2 (2) 172" 31/4"
150 10 *2 2 (2) 5/8" 4" 150 20 *4 2 (2) 5/8" 4"
175 8 *2 2 (2) 5/8" 4" 175 17 *4 2 (2) 5/8" 4"
200 7 *2 2 (2) 5/18" 4" 200 15 *4 2 (2) 5/8" 4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF NON-DUCTILE
MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR EXAMPLE,
IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING FROM GENERAL
NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013) WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

7.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

8.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY THE
RESPONSIBLE DESIGN PROFESSIONAL.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE LONGITUDINAL
BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR CONCRETE DECK 0.50 "G"
INSERTS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. '

POWERS
WOOD-KNOCKER
TOLCO 900 SERIES (SEE PAGE 11-26)
ATTACHMENT
Max. Trapeze Transverse Concrete Anchorage Max. Trapeze Longitudinal Concrete Anchorage
Weight Max. Spacing | Brace | Anchor | min, | _Min- Weight  |Max. Spacing | Brace | Anchor | min, | _Min-
Per Foot @0.50"G" | Qty. |perBrace|Diameter ETEEd Per Foot @050 "G" Qty. | per Brace| Diameter ETEEd
10 40 1 1 3/8" 13/4" 10 80 2 1 3/8" 13/4"
20 37 1 1 3/8" 13/4" 20 74 2 1 3/8" 13/4"
30 32 1 1 12" 13/14" 30 64 2 1 12" 13/4"
40 24 1 1 12" 13/4" 40 48 2 1 12" 13/4"
50 19 1 1 12" 13/14" 50 38 2 1 12" 13/4"
60 32 *2 1 12" 13/4" 60 32 2 1 1/2" 13/4"
70 27 *2 1 1/2" 13/4" 70 55 *4 1 1/2" 13/14"
80 24 *2 1 12" 13/4" 80 48 *4 1 1/2" 13/4"
90 21 *2 1 1/2" 13/4" 90 42 *4 1 1/2" 13/14"
100 19 *2 1 12" 13/4" 100 38 *4 1 12" 13/4"
125 15 *2 1 12" 1.3/14" 125 30 *4 1 12" 13/14"
150 13 *2 1 5/8" 13/4" 150 26 *4 1 5/8" 134"
175 11 *2 1 5/8" 13/4" 175 22 *4 1 5/8" 13/14"
200 10 *2 1 5/8" 13/4" 200 20 *4 1 5/8" 134"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

7.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

8.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR CONCRETE DECK 0.75 "G"
INSERTS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. '

POWERS
WOOD-KNOCKER
TOLCO 900 SERIES (SEE PAGE 11-26)
ATTACHMENT
Max. Trapeze Transverse Concrete Anchorage Max. Trapeze Longitudinal Concrete Anchorage
Weight Max. Spacing| Brace | Anchor | min. | _Min- Weight  [Max. Spacing | Brace | Anchor [ min. | _Min-
Per Foot @0.75"G" | Qty. |perBrace|Diameter ETEfd Per Foot @0.75"G" Qty. | per Brace| Diameter En'?lE)fd
10 40 1 1 3/8" 13/4" 10 80 2 1 3/8" 13/4"
20 40 1 1 12" 13/4" 20 49 2 1 3/8" 13/4"
30 40 *2 1 12" 13/4" 30 42 2 1 12" 13/4"
40 32 *2 1 12" 13/4" 40 64 *4 1 1/2" 13/4"
50 25 *2 1 12" 13/4" 50 51 *4 1 12" 13/4"
60 21 *2 1 1/2" 13/4" 60 42 *4 1 1/2" 13/4"
70 18 *2 1 1/2" 13/4" 70 36 *4 1 12" 13/4"
80 16 *2 1 12" 13/4" 80 32 *4 1 1/2" 13/4"
90 14 *2 1 12" 13/4" 90 28 *4 1 12" 13/4"
100 12 *2 1 12" 13/4" 100 25 *4 1 1/2" 13/4"
125 10 *2 1 12" 13/4" 125 20 *4 1 12" 13/4"
150 8 *2 1 12" 13/4" 150 17 *4 1 1/2" 13/4"
175 7 *2 1 12" 13/4" 175 15 *4 1 5/8" 13/4"
200 6 *2 1 12" 13/4" 200 13 *4 1 5/8" 13/4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1G BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT /0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR CONCRETE DECK
INSERTS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN.

1 .0 IIGII

POWERS
WOOD-KNOCKER
TOLCO 900 SERIES (SEE PAGE 11-26)
ATTACHMENT
Max. Trapeze Transverse Concrete Anchorage Max. Trapeze Longitudinal Concrete Anchorage
Weight | Max. Spacing| Brace | Anchor | Min. | MM Weight  |Max. Spacing | ~ Brace] Anchor [ min. | MM
Per Foot @10"G" Qty. | perBrace| Diameter ETEEU Per Foot @1.0"G" Qty. | per Brace| Diameter ETEfd
10 37 1 1 3/8" 13/4" 10 74 2 1 3/8" 13/4"
20 40 *2 1 12" 13/4" 20 48 2 1 1/2" 13/4"
30 32 *2 1 12" 13/4" 30 32 2 1 12" 13/4"
40 24 *2 1 12" 13/4" 40 48 *4 1 1/2" 13/4"
50 19 *2 1 12" 13/4" 50 38 *4 1 12" 13/4"
60 16 *2 1 1/2" 13/4" 60 32 *4 1 1/2" 13/4"
70 13 *2 1 1/2" 13/4" 70 27 *4 1 12" 13/4"
80 12 *2 1 12" 13/4" 80 24 *4 1 1/2" 13/4"
90 10 *2 1 1/2" 13/4" 90 21 *4 1 12" 13/4"
100 9 *2 1 12" 13/4" 100 19 *4 1 1/2" 13/4"
125 7 *2 1 12" 1.3/4" 125 15 *4 1 12" 13/4"
150 6 *2 1 12" 13/4" 150 12 *4 1 1/2" 13/4"
175 5 *2 1 1/2" 13/4" 175 11 *4 1 12" 13/4"
200 5 *2 1 5/8" 13/4" 200 10 *4 1 5/8" 13/4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1G BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT /0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR CONCRETE DECK INSERTS IN

SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. 0.50 "G

POWERS BANG-IT
(SEE PAGE 11-28) POWERS BANG-IT
(SEE PAGE 11-31)
: 3 N | X
= METAL DECK 20GA. MIN. (SEE PAGE % METAL DECK 20GA. MIN.
11-68 FOR ADDITIONAL INFORMATION.
IN CASE OF CONFLICT, INFORMATION B-LINE SOLID CHANNEL
SHOWN HERIN TAKES PRECEDENCE
RoECO D STRIES OVER PAGE 11-68.)(TYP)
TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Concrete Anchorage . Max. Trapeze Longitudinal Concrete Anchorage .
Weight Max. Spacing| Brace | Anchors | Min. E Ml;n.d Weight Max. Spacing| Brace | Anchors | Min. E MI;n.d
Per Foot @0.50"G" | Qty. |PerBrace | Diameter n?'Eﬁ . Per Foot @0.50"G" [ Qty. |PerBrace | Diameter ".'.E?'. '
10 40 1 1 3/8" 13/4" 10 80 2 1 3/8" 13/4"
20 40 1 2 (2) 3/8" 13/4" 20 80 2 2 (2) 3/18" 13/4"
30 40 1 2 (2) 172" 13/4" 30 80 2 2 (2) 172" 13/4"
40 40 1 2 (2) 172" 13/4" 40 80 2 2 (2) 12" 13/4"
50 34 1 2 | @ | 1o 50 68 2 2 | @ | 19w
60 28 1 2 (2) 112" 13/4" 60 57 2 2 (2) 12" 13/4"
70 40 *2 2 (2) 172" 13/4" 70 80 *4 2 (2) 172" 13/4"
80 40 *2 2 (2) 172" 13/4" 80 80 *4 2 (2) 12" 13/4"
90 38 2 2. | @12 | Ao % 76 z 2 | @ | 1aw
100 34 *2 2 (2) 112" 13/4" 100 68 *4 2 (2) 12" 13/4"
125 27 *2 2 (2) 172" 13/4" 125 54 *4 2 (2) 172" 13/4"
150 22 *2 2 (2) 172" 13/4" 150 45 *4 2 (2) 12" 13/4"
175 19 *2 2 (2) 172" 13/4" 175 39 *4 2 (2) 12" 13/4"
200 17 2 2 | @1z | 1a4 200 34 2 2 | @ | 1

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT /0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR CONCRETE DECK INSERTS IN

SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. 0.75"G

POWERS BANG-IT
(SEE PAGE 11-28) POWERS BANG-IT
(SEE PAGE 11-31)
: 3 e \ B X
— METAL DECK 20GA. MIN. (SEE PAGE k—— METAL DECK 20GA. MIN.
11-68 FOR ADDITIONAL INFORMATION.
IN CASE OF CONFLICT, INFORMATION B-LINE SOLID CHANNEL
SHOWN HERIN TAKES PRECEDENCE
Z‘T"T-gg:lag :ER'ES OVER PAGE 11-68.)(TYP)
TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Concrete Anchorage . Max. Trapeze Longitudinal Concrete Anchorage .
Weight Max. Spacing| Brace | Anchors | Min. E Ml;n.d Weight Max. Spacing| Brace | Anchors | Min. E MI;n.d
Per Foot @0.75"G" | Qty. |PerBrace |Diameter [ “Meoc- Per Foot @0.75"G" | Qty. |PerBrace | Diameter [ "Moo
E E
10 32 1 1 12" 13/4" 10 62 2 1 3/8" 13/4"
20 20 1 2 @12 | 138 20 80 2 2 @12 | 134"
30 38 1 2 (2) 172" 13/4" 30 76 2 2 (2) 172" 13/4"
20 20 2 2 212" | 134" 20 80 o 2 212 | 13@"
50 40 *2 2 (2) 172" 13/4" 50 80 *4 2 (2) 172" 13/4"
60 38 *2 2 (2) 112" 13/4" 60 76 *4 2 (2) 172" 13/4"
70 32 *2 2 (2) 172" 13/4" 70 65 *4 2 (2) 172" 13/4"
80 28 *2 2 (2) 172" 13/4" 80 57 *4 2 (2) 172" 13/4"
90 25 2 2 @1z | A3 90 50 4 2 12" | 134"
100 22 *2 2 (2) 172" 13/4" 100 45 *4 2 (2) 172" 13/4"
125 18 *2 2 (2) 172" 1.3/4" 125 36 *4 2 (2) 172" 13/4"
150 15 *2 2 (2) 172" 13/4" 150 30 *4 2 (2) 172" 13/4"
175 13 *2 2 (2) 172" 13/4" 175 26 *4 2 (2) 172" 13/4"
200 11 *2 2 (2) 172" 1 3/4" 200 22 *4 2 (2) 172" 13/4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR CONCRETE DECK INSERTS IN

SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. 107G

POWERS BANG-IT
(SEE PAGE 11-28) POWERS BANG-IT
(SEE PAGE 11-31)
: 3 N | X
= METAL DECK 20GA. MIN. (SEE PAGE % METAL DECK 20GA. MIN.
11-68 FOR ADDITIONAL INFORMATION.
IN CASE OF CONFLICT, INFORMATION B-LINE SOLID CHANNEL
SHOWN HERIN TAKES PRECEDENCE
RoECD D STRIES OVER PAGE 11-68.)(TYP)
TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Concrete Anchorage . Max. Trapeze Longitudinal Concrete Anchorage .
Weight Max. Spacing| Brace | Anchors | Min. E Ml;n.d Weight Max. Spacing| Brace | Anchors | Min. E MI;n.d
Per Foot @1.0"G" Qty. |PerBrace | Diameter "'1.Eﬁ - Per Foot @1.0"G" | Qty. |PerBrace | Diameter ".I.E?'. ’
10 23 1 1 3/8" 13/4" 10 47 2 1 3/8" 13/4"
20 40 1 2 (2) 12" 13/4" 20 80 2 2 (2) 112" 13/4"
30 28 1 2 (2) 172" 13/4" 30 57 2 2 (2) 172" 13/4"
40 40 *2 2 (2) 12" 1 3/4" 40 80 *4 2 (2) 112" 13/4"
50 34 *2 2 (2) 172" 13/4" 50 68 *4 2 (2) 172" 13/4"
60 28 *2 2 (2) 172" 13/4" 60 57 *4 2 (2) 172" 13/4"
70 24 *2 2 (2) 172" 13/4" 70 48 *4 2 (2) 172" 13/4"
80 21 *2 2 (2) 12" 13/4" 80 42 *4 2 (2) 112" 13/4"
90 19 *2 2 (2) 172" 13/4" 90 38 *4 2 (2) 172" 13/4"
100 17 *2 2 (2) 12" 13/4" 100 34 *4 2 (2) 112" 13/4"
125 13 *2 2 (2) 172" 1.3/4" 125 27 *4 2 (2) 172" 13/4"
150 1 *2 2 (2) 12" 13/4" 150 22 *4 2 (2) 172" 13/4"
175 9 *2 2 (2) 12" 13/4" 175 19 *4 2 (2) 172" 13/4"
200 8 *2 2 (2) 172" 13/4" 200 17 *4 2 (2) 172" 13/4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR ATTACHMENT TO STEEL BEAM 0.50 "G"

Brace Perpendicular to Beam Brace Parallel to Beam
S TOLCO FIG. 800 SWAY N TOLCO FIG. 800 SWAY
BRACE ATTACHMENT. BRACE ATTACHMENT.
(SEE PAGE 11-50) (TYP) (SEE PAGE 11-50) (TYP)
TOLCO 980 OR 986 BRACE ATTACHMENT TOLCO 980 OR 986 BRACE ATTACHMENT
Transverse Longitudinal
Max. Trapeze [ p ..o Wax. Spacing Max. Trapeze | g.co Wax. Spacing
Porbant | O _@00 76" porraat | QW _@0.5076"
Perpendicular Parallel Perpendicular Parallel
10 1 40 40 10 2 80 80
20 1 40 40 20 2 80 80
30 1 40 40 30 2 80 80
40 1 40 40 40 2 80 80
50 1 40 40 50 2 80 80
60 1 40 40 60 2 80 80
70 1 40 37 70 2 80 74
80 *2 40 40 80 *4 80 80
90 *2 40 40 90 *4 80 80
100 *2 40 40 100 *4 80 80
125 *2 40 40 125 *4 80 80
150 *2 40 34 150 *4 80 69
175 *2 40 29 175 *4 80 59
200 *2 39 26 200 *4 78 52
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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TRAPEZE BRACE SPACING CHART FOR ATTACHMENT TO STEEL BEAM 0.75"G"

Brace Perpendicular to Beam Brace Parallel to Beam
LB ] g b
o &TOLCO FIG. 800 SWAY il TOLCO FIG. 800 SWAY
BRACE ATTACHMENT. BRACE ATTACHMENT.
(SEE PAGE 11-50) (TYP) (SEE PAGE 11-50) (TYP)
TOLCO 980 OR 986 BRACE ATTACHMENT TOLCO 980 OR 986 BRACE ATTACHMENT
Transverse Longitudinal
Max. Trapeze | goca Max. Spacing Max. Trapeze | g..co Max. Spacing
Weight 0.75"G" Weight 0.75"G"
Per Foot Qy. - e Per Foot Qty. : @
Perpendicular Parallel Perpendicular Parallel
10 1 40 40 10 2 80 80
20 1 40 40 20 2 80 80
30 1 40 40 30 2 80 80
40 1 40 40 40 2 80 80
50 1 40 40 50 2 80 80
60 1 40 40 60 2 80 80
70 *2 40 40 70 *4 80 80
80 *2 40 40 80 *4 80 80
90 *2 40 38 90 *4 80 7
100 *2 40 34 100 *4 80 69
125 *2 40 27 125 *4 80 55
150 *2 35 23 150 *4 70 46
175 *2 30 20 175 *4 60 39
200 *2 26 17 200 *4 52 34
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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TRAPEZE BRACE SPACING CHART FOR ATTACHMENT TO STEEL BEAM 1.0"G"

Brace Perpendicular to Beam Brace Parallel to Beam
LB ] g h
o &TOLCO FIG. 800 SWAY il TOLCO FIG. 800 SWAY

BRACE ATTACHMENT. BRACE ATTACHMENT.

(SEE PAGE 11-50) (TYP) (SEE PAGE 11-50) (TYP)

TOLCO 980 OR 986 BRACE ATTACHMENT TOLCO 980 OR 986 BRACE ATTACHMENT

Transverse Longitudinal
Max. Trapeze | goca Max. Spacing Max. Trapeze | g..co Max. Spacing
Weight | “o¢ @10"g" Weight | "o @10"g"
Per Foot Perpendicular Parallel Per Foot Perpendicular Parallel
10 1 40 40 10 2 80 80
20 1 40 40 20 2 80 80
30 1 40 40 30 2 80 80
40 1 40 32 40 2 80 65
50 *2 40 40 50 *4 80 80
60 *2 40 40 60 *4 80 80
70 *2 40 37 70 *4 80 74
80 *2 40 32 80 *4 80 65
90 *2 40 29 90 *4 80 58
100 *2 39 26 100 *4 78 52
125 *2 3 21 125 *4 63 41
150 *2 26 17 150 *4 52 34
175 *2 22 15 175 *4 45 29
200 *2 19 13 200 *4 39 26
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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TRAPEZE BRACE SPACING CHART FOR WELDED ATTACHMENT TO STEEL BEAM 0.50 "G"

3116 3116
{
2 TOLCO 980 OR 986
BRACE ATTACHMENT.
(TYP)
X
e (SEE PAGE 11-43) (TYP) 316
Max. Trapeze | g..co Transverse Max. Trapeze | g o Longitudinal
PV;’:;:QO% Qty. Max. Spacing Pvev:;:%l:;tt aty. Max. Spacing
@0.50 "G @050 "G
10 1 40 10 1 80
20 1 40 20 1 80
30 1 40 30 1 80
40 1 40 40 1 61
50 1 40 50 1 48
60 1 40 60 1 40
70 *2 40 70 1 69
80 *2 40 30 %9 61
90 *2 40 90 *9 54
100 *2 40 100 *9 48
125 *2 39 125 *2 39
150 *2 32 150 *2 32
175 *2 27 175 *2 27
200 *2 24 200 *2 24

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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TRAPEZE BRACE SPACING CHART FOR WELDED ATTACHMENT TO STEEL BEAM 0.75"G"

3/16 3/16
4
© TOLCO 980 OR 986
BRACE ATTACHMENT.
(TYP)
Z
s (SEE PAGE 11-43) (TYP) 3716

Max. Trapeze | groco Transverse Max. Trapeze [ g Longitudinal
PWe;:ght Qty. Max. Spacing PWe::ght Qty. Max. Spacing
er Foot @0.75"G" er Foot @0.75"G"

10 1 40 10 1 80

20 1 40 20 1 80

30 1 40 30 1 54

40 1 40 40 1 40

50 " 40 50 ) 65

60 2 40 60 2 54

70 " 40 70 ) 46

80 2 40 80 2 40

%0 " 36 % ) 36

100 2 32 100 "2 32

125 2 26 125 2 26

150 2 21 150 "2 21

175 2 18 175 2 18

200 2 16 200 *2 16

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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TRAPEZE BRACE SPACING CHART FOR WELDED ATTACHMENT TO STEEL BEAM 1.0"G"

3116 3116
4
= TOLCO 980 OR 986
BRACE ATTACHMENT.
(TYP)
Z
3716 (SEE PAGE 11-43) (TYP) 3/16
MaxWTfameze Brace Transverse MaxWT,:aE:ze Brace Longitudinal
P e;:g Qty. Max. Spacing P e::g Qty. Max. Spacing
er Foot @1.0"G" er Foot @1.0"G"
10 1 40 10 1 80
20 1 40 20 1 61
30 1 40 30 1 40
40 1 30 40 1 30
50 *2 40 50 *2 48
60 *2 40 60 *2 40
70 *2 34 70 *2 34
80 *2 30 80 *2 30
90 *2 27 90 *2 27
100 *2 24 100 *2 24
125 *2 19 125 *2 19
150 *2 16 150 *2 16
175 *2 13 175 *2 13
200 *2 12 200 *2 12
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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TRAPEZE BRACE SPACING CHART FOR BOLTED ATTACHMENT TO STEEL BEAM

0.50 IIGII

&
o
@ |
& &
iz

SEE PAGE 11-44 (TYP)

TOLCO 980 OR 986 BRACE

ATTACHMENT. (TYP)

Per Foot Dia. | Qty. [ Max. Spaclz'm:c') Per Fgo ot Dia. | Qty. | Max. Spacl:llnlg';
@0.50 "G @0.50 "G
10 3/8" 1 40 10 3/8" 2 80
20 38" 1 40 20 3/8" 2 80
30 12" 1 40 30 12" 2 80
40 12" 1 40 40 12" 2 80
50 5/8" 1 40 50 12" 2 64
60 5/8" 1 40 60 5/8" 2 80
70 3/4" 1 37 70 3/4" 2 75
80 34" *2 40 80 3/4" *4 80
90 3/4" *2 40 90 3/4" *4 80
100 3/4" *2 40 100 3/4" *4 80
125 3/4" *2 40 125 3/4" *4 80
150 3/4" *2 35 150 3/4" *4 70
175 3/4" *2 30 175 3/4" *4 60
200 3/4" *2 26 200 3/4" *4 52
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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TRAPEZE BRACE SPACING CHART FOR BOLTED ATTACHMENT TO STEEL BEAM 0.75"G"

o
o o’
@ |
& &
< =
SEE PAGE 11-44 (TYP)
TOLCO 980 OR 986 BRACE
ATTACHMENT. (TYP)
Transverse Longitudinal
Maxv.vzag?ze Bolt | Brace . Maxwgaﬁteze Bolt | Brace :
Per Fgoot Dia. | Qty. f Max. sPa?.'“? Per F% ot Dia. | Qty. | Max. Spa(':llng
@0.75"G @0.75"G
10 3/8" 1 40 10 3/8" 2 80
20 38" 1 33 20 38" 2 66
30 12" 1 35 30 12" 2 4l
40 12" *2 40 40 12" *4 80
50 12" *2 40 50 12" *4 80
60 5/8" *2 40 60 5/8" *4 80
70 5/8" *2 40 70 5/8" *4 80
80 5/8" *2 40 80 5/8" *4 80
90 34" *2 39 90 3/4" *4 78
100 3/4" *2 35 100 3/4" *4 70
125 3/4" *2 28 125 3/4" *4 56
150 3/4" *2 23 150 3/4" *4 47
175 3/4" *2 20 175 3/4" *4 40
200 3/4" *2 17 200 3/4" *4 35
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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TRAPEZE BRACE SPACING CHART FOR BOLTED ATTACHMENT TO STEEL BEAM

1 .0 IIGII

e
o
© |
&
< =

SEE PAGE 11-44 (TYP)

TOLCO 980 OR 986 BRACE

ATTACHMENT. (TYP)

Transverse Longitudinal
Maxw'lt;li'aﬂ(teze Bolt | Brace Maxw'lt;li'aﬂ(teze Bolt | Brace
Per F%ot Dia. | Qty. | Max. Spacing Per Fgo ot Dia. | Qty. | Max. Spacing
@ 1.0 IIGII @ 1.0 lIGIl
10 3/8" 1 40 10 3/8" 2 80
20 3/8" 1 25 20 3/8" 2 50
30 12" 1 26 30 12" 2 53
40 5/8" *2 40 40 12" 2 40
50 5/8" *2 40 50 12" *4 64
60 5/8" *2 40 60 5/8" *4 80
70 3/4" *2 37 70 3/4" *4 75
80 3/4" *2 33 80 3/4" *4 66
90 3/4" *2 29 90 3/4" *4 58
100 3/4" *2 26 100 3/4" *4 52
125 3/4" *2 21 125 3/4" *4 42
150 3/4" *2 17 150 3/4" *4 35
175 3/4" *2 15 175 3/4" *4 30
200 3/4" *2 13 200 3/4" *4 26
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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TRAPEZE BRACE SPACING CHART FOR ATTACHMENT TO STEEL TRUSS OR STEEL BEAM (0.50 "G"

TOLCO FIG. 825 OR 828 STEEL TOLCOFIG. 825 OR 828 STEEL

SWAY BRACE ATTACHMENT. SWAY BRACE ATTACHMENT.

(SEE PAGE 11-47, 11-49) (TYP) (SEE PAGE 11-47, 11-49) (TYP)

TOLCO 980 OR 986 BRACE
TOLCO 980 OR 986 BRACE ATTACHMENT. (TYP)
ATTACHMENT. (TYP)
Max. Trapeze Brace TrarTsverse Max. Trapeze Brace Lonqitudinal
Weight Qty. Max Spacing @ 0.50 "G" Weight Qty. Max Spacing @ 0.50 "G"
Per Foot Fig. 825 or 828 Per Foot Fig. 825 or 828
Perpendicular Parallel Perpendicular Parallel
10 1 40 40 10 2 80 80
20 1 40 40 20 2 80 80
30 1 40 30 30 2 80 61
40 1 40 23 40 2 80 46
50 1 39 18 50 2 79 36
60 1 33 15 60 2 66 30
70 1 28 13 70 2 56 26
80 2 40 23 80 " 80 46
90 ) 40 20 90 " 80 40
100 2 39 18 100 " 79 36
125 ) 3 14 125 " 63 29
150 ) 26 12 150 " 52 2%
175 2 2 10 175 *4 45 2
200 2 19 9 200 * 39 18
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) THE SPACINGS LISTED ABOVE ARE BASED ON TOLCO FIG 825. SPACINGS MAY BE INCREASED IF TOLCO FIGUR4E 828 IS USED BASED ON ALLOWABLE LOADS FIGURE 825
AND TOLCO FIGURE 828. SEE PAGE 11-47, 11-49.

10.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)

11.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR ATTACHMENT TO STEEL TRUSS OR STEEL BEAM (0.75 "G"

TOLCO FIG. 825 OR 828 STEEL TOLCOFIG. 825 OR 828 STEEL
SWAY BRACE ATTACHMENT. SWAY BRACE ATTACHMENT.

(SEE PAGE 11-47, 11-49) (TYP) (SEE PAGE 11-47, 11-49) (TYP)

TOLCO 980 OR 986 BRACE
ATTACHMENT. (TYP)

TOLCO 980 OR 986 BRACE
ATTACHMENT. (TYP)

Max. Trapeze Brace TrarTsverse Max. Trapeze Brace Lonqitudinal
Weight Qty. Max Spacing @ 0.75 "G" Weight Qty. Max Spacing @ 0.75 "G"
Per Foot Fig. 825 or 828 Per Foot Fig. 825 or 828
Perpendicular Parallel Perpendicular Parallel
10 1 40 40 10 2 80 80
20 1 40 30 20 2 80 61
30 1 40 40 30 2 80 80
40 1 33 30 40 2 66 61
50 *2 40 24 50 *4 80 49
60 *2 40 20 60 *4 80 40
70 *2 37 17 70 *4 75 35
80 *2 33 15 80 *4 66 30
90 *2 29 13 90 *4 58 27
100 *2 26 12 100 *4 52 24
125 *2 21 9 125 *4 42 19
150 *2 17 8 150 *4 35 16
175 *2 15 7 175 *4 30 14
200 *2 13 6 200 *4 26 12
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, BRAZED COPPER, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES
CONSTRUCTED OF NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) THE SPACINGS LISTED ABOVE ARE BASED ON TOLCO FIG 825. SPACINGS MAY BE INCREASED IF TOLCO FIGUR4E 828 IS USED BASED ON ALLOWABLE LOADS FIGURE 825
AND TOLCO FIGURE 828. SEE PAGE 11-47, 11-49.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

11.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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TRAPEZE BRACE SPACING CHART FOR ATTACHMENT TO STEEL TRUSS OR STEEL BEAM | 1.0 "G"

TOLCO FIG. 825 OR 828 STEEL TOLCO FIG. 825 OR 828 STEEL
SWAY BRACE ATTACHMENT. SWAY BRACE ATTACHMENT.
(SEE PAGE 11-47, 11-49) (TYP) (SEE PAGE 11-47, 11-49) (TYP)
TOLCO 980 OR 986 BRACE
TOLCO 980 OR 986 BRACE ATTACHMENT. (TYP)
ATTACHMENT. (TYP)
Max. Trapeze | pr.co TrarTsverse Max. Trapeze | g Lonqitudinal
Weight Qty. Max Spacing @ 1.0 "G" Weight aty. Max Spacing @ 1.0 "G"
Per Foot Fig. 825 or 828 Per Foot Fig. 825 or 828
Perpendicular Parallel Perpendicular Parallel
10 1 40 40 10 2 80 80
20 1 40 23 20 2 80 46
30 1 33 15 30 2 66 30
40 1 24 11 40 2 49 23
50 * 39 18 50 *4 79 36
60 *2 33 15 60 *4 66 30
70 * 28 13 70 *4 56 2%
80 * 24 11 80 *4 49 23
90 * 22 10 90 *4 44 20
100 * 19 9 100 *4 39 18
125 * 15 7 125 *4 31 14
150 * 13 6 150 *4 26 12
175 * 1 5 175 *4 22 10
200 *2 9 4 200 *4 19 9
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT, BRAZED COPPER, OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES
CONSTRUCTED OF NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY PER THE LONGITUDINAL BRACE TABLE.

9.) THE SPACINGS LISTED ABOVE ARE BASED ON TOLCO FIG 825. SPACINGS MAY BE INCREASED IF TOLCO FIGUR4E 828 IS USED BASED ON ALLOWABLE LOADS FIGURE 825
AND TOLCO FIGURE 828. SEE PAGE 11-47, 11-49.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

11.) NO ATTACHMENT SHALL BE MADE WITHIN PROTECTED ZONES. (SEE AISC 341 AND/OR STRUCTURAL DRAWINGS.)
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TRAPEZE BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TO WOOD 0.50 "G"

SEE PAGE 11-62
/ MINIMUM BEAM SIZE = 4x - M|N|NlUM BEAM
SIZE = 4x
TN | _—— THRU-BOLT !
O‘N// O O‘/ THRU-BOLT. (TYP)
- = SEE PAGE 11-62 &
~— =2 \
i TOLCO 900 SERIES TOLCO FIG. 906
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Thru-Bolts Max. Trapeze Longitudinal Thru-Bolts

Weight | Max Spacing | Brace Bolt Min. Weight | Max Spacing | Brace Bolt Min.
Per Foot @050 "G" Qty. Qty. Diameter Per Foot @0.50 "G" Qty. Qty. Diameter

10 40 1 1 12" 10 80 2 1 12"

20 40 1 1 34" 20 80 2 1 3/4"
30 40 1 2 (2) 172" 30 80 2 2 (2) 172"
40 40 1 2 (2) 314" 40 80 2 2 (2) 314"
50 40 2 2 @ 112" 50 80 % 2 @) 112"
60 40 *2 2 (2) 112" 60 80 *4 2 (2) 172"
70 40 2 2 (2) 578" 70 80 % 2 (2) 508"
80 40 *2 2 (2) 3/4" 80 80 *4 2 (2) 314"
% 35 2 2 (2) 314" 9 71 % 2 (2) 304"
100 32 *2 2 (2) 3/4" 100 64 *4 2 (2) 314"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TO WOOD 0.75"G"

SEE PAGE 11-62
P MINIMUM BEAM SIZE = 4x - MlNlNlUM BEAM
SIZE = 4x
TN ~——— THRU-BOLT !
043/’/ O O‘/ THRU-BOLT (TYP)
~———<——— SEE PAGE 1162 &
\ \
— TOLCO 900 SERIES TOLCO FIG. 906
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Thru-Bolts Max. Trapeze Longitudinal Thru-Bolts

Weight | Max Spacing | Brace Bolt Min. Weight | Max Spacing | Brace Bolt Min.
Per Foot @0.75"G" Qty. Qty. Diameter Per Foot @0.75"G" Qty. Qty. Diameter

10 40 1 1 3/4" 10 80 2 1 3/4"
20 40 1 2 (2) 172" 20 80 2 2 (2) 112"
30 40 P 2 2) 112" 30 80 ” 2 2) 112"
40 40 *2 2 (2) 172" 40 80 *4 2 (2) 172"
50 40 *2 2 (2) 314" 50 80 *4 2 (2) 3/4"
60 35 *2 2 (2) 314" 60 7 *4 2 (2) 3/14"
70 30 %2 2 (2) 304" 70 61 o 2 (2) 314"
80 26 *2 2 (2) 3/4" 80 53 *4 2 (2) 3/4"
90 23 %2 2 (2) 304" 90 a7 o 2 (2) 314"
100 21 *2 2 (2) 314" 100 42 *4 2 (2) 3/4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TO WOOD 1.0"G"

SEE PAGE 11-62
P MINIMUM BEAM SIZE = 4x - M|N|NlUM BEAM
SIZE = 4x
TN ~——— THRU-BOLT !
O‘/ O O‘/ THRU-BOLT (TYP)
~———<——— SEE PAGE 1162 &
\ \
— TOLCO 900 SERIES TOLCO FIG. 906
ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Thru-Bolts Max. Trapeze Longitudinal Thru-Bolts
Weight | Max Spacing | Brace Bolt Min. Weight | Max Spacing | Brace Bolt Min.
Per Foot @1.0"G" Qty. Qty. Diameter Per Foot @1.0"G" Qty. Qty. Diameter

10 40 1 1 3/4" 10 80 2 1 3/4"
20 40 1 2 (2) 314" 20 80 2 2 (2) 314"
30 40 P 2 2) 172" 30 80 ” 2 2) 172"
40 40 %2 2 2) 3/4" 40 80 o 2 2) 34"
50 32 *2 2 (2) 314" 50 64 *4 2 (2) 314"
60 26 *2 2 (2) 314" 60 53 *4 2 (2) 314"
70 22 *2 2 (2) 314" 70 45 *4 2 (2) 314"
80 20 *2 2 (2) 314" 80 40 *4 2 (2) 314"
90 17 %2 2 (2) 304" 90 35 o 2 (2) 304"
100 16 *2 2 (2) 3/4" 100 32 *4 2 (2) 314"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TO WOOD 0.50 "G"

K THRU-BOLT (TYP
— MINIMUM BEAW SEE PAGE 11 63X / (TYP)
SIZE = 4x (TYP)
s« MINIMUM BEAM
S SIZE = 4x (TYP)
THRU-BOLT
o g5 J
" SEE PAGE 11-63 w T — TOLCO FIG. 906
S TOLCO 900 SERIES \
ATTACHMENT TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Thru-Bolts Max. Trapeze Longitudinal Thru-Bolts
Weight Max Spacing | Brace Bolt Min. Weight Max Spacing | Brace Bolt Min.
Per Foot @050 "G" Qty. Qty. Diameter Per Foot @0.50 "G" Qty. Qty. Diameter
10 40 1 1 12" 10 80 2 1 12"
20 40 1 2 (2) 172" 20 80 2 2 (2) 12"
30 40 1 2 (2) 3/14" 30 80 2 2 (2) 3/4"
40 40 ) 2 (2)1/2" 40 80 * 2 (2) 172"
50 40 *2 2 (2) 518" 50 80 *4 2 (2) 5/8"
60 40 *2 2 (2) 314" 60 80 *4 2 (2) 314"
70 34 *2 2 (2) 34" 70 68 *4 2 (2) 314"
80 30 *2 2 (2) 3/4" 80 60 *4 2 (2) 314"
90 26 * 2 (2) 3/4" 90 53 *4 2 (2) 314"
100 24 *2 2 (2) 3/4" 100 48 *4 2 (2) 314"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.

PAGE:

E ;T. N EATON'S B-LINE BUSINESS %’L mrH 5'28

509 WEST MONROE STREET | HIGHLAND, IL 62243 Structural Engineer: Mohammad Hariri

P: (800) 851-7415 | F: (800) 356 1438 -
Poveanng Business Worfdwide (600 IF: (800 California SE No. S3545 DATE:

NOVEMBER 29, 2016

12/06/2016 OPM-0052-13: Reviewed for Code Compliance by Jeffrey Kikumoto Page 180 of 501

MY



TRAPEZE BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TO WOOD 0.75"G"

K THRU-BOLT (TYP
— MINIMUM BEAW SEE PAGE 11 63X / (TYP)
SIZE = 4x (TYP)
'« MINIMUM BEAM
S SIZE = 4x (TYP)
THRU-BOLT
o g5 J
" SEE PAGE 11-63 w T TOLCO FIG. 906
S TOLCO 900 SERIES \
ATTACHMENT TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Thru-Bolts Max. Trapeze Longitudinal Thru-Bolts
Weight Max Spacing | Brace Bolt Min. Weight Max Spacing | Brace Bolt Min.
Per Foot @0.75"G" Qty. Qty. Diameter Per Foot @0.75"G" Qty. Qty. Diameter
10 40 1 2 2) 112" 10 80 2 2 (2) 112"
20 40 *2 2 (2) 172" 20 80 *4 2 (2) 172"
30 40 * 2 (2) 314" 30 80 * 2 (2) 314"
40 40 *2 2 (2) 3/4" 40 80 *4 2 (2) 3/14"
50 32 *2 2 (2) 3/4" 50 64 *4 2 (2) 314"
60 26 *2 2 (2) 34" 60 53 *4 2 (2) 314"
70 22 *2 2 (2) 314" 70 45 *4 2 (2) 314"
80 20 *2 2 (2) 3/4" 80 40 *4 2 (2) 3/14"
90 17 * 2 (2) 314" 90 35 *4 2 (2) 314"
100 16 2 2 (2) 314" 100 32 *4 2 (2) 314"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1G BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR THRU-BOLT ATTACHMENT TO WOOD 1.0"G"

E THRU-BOLT (TYP
— MINIMUM BEAW SEE PAGE 11 63X / (TYP)
SIZE = 4x (TYP)
s MINIMUM BEAM
S SIZE = 4x (TYP)
THRU-BOLT
o g5 J
| —— SEE PAGE 11-63 t/(ﬁ—‘ — T TOLCOFIG. 906
- T0LCO 900 SERIES N
ATTACHMENT TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Thru-Bolts Max. Trapeze Longitudinal Thru-Bolts
Weight Max Spacing | Brace Bolt Min. Weight Max Spacing | Brace Bolt Min.
Per Foot @1.0"G" Qty. Qty. Diameter Per Foot @1.0"G" Qty. Qty. Diameter
10 40 1 2 (2) 172" 10 80 2 2 (2) 172"
20 40 ) 2 2) 112" 20 80 * 2 (2) 172"
30 40 ) 2 (2) 3/4" 30 80 * 2 (2) 3/4"
40 30 *2 2 (2) 3/4" 40 60 *4 2 (2) 3/4"
50 24 ) 2 (2) 3/4" 50 48 * 2 (2) 3/4"
60 20 *2 2 (2) 314" 60 40 *4 2 (2) 314"
70 17 *2 2 (2) 3/14" 70 34 *4 2 (2) 314"
80 15 *2 2 (2) 314" 80 30 *4 2 (2) 314"
90 13 * 2 (2) 3/4" 90 26 * 2 (2) 3/4"
100 12 *2 2 (2) 3/4" 100 24 *4 2 (2) 314"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1G BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

9.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TO WOOD 0.50 "G"

SEE PAGE 11-64
LAG BOLT LAG BOLT (TYP)
. MINIMUM BEAM SIZE FOR 1/2" = 4; MINIMUM BEAM SIZE
/(? FOR 5/8" AND 3/4" BOLTS = 6x FOR 1/2" = 4x; FOR 5/8"
R O a O \ AND 3/4" BOLTS = 6x
\SEE PASE I (-u—\‘} TOLCO FIG. 906
TOLCO 900 SERIES ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Lag Bolts Max. Trapeze Longitudinal Lag Bolts
Weight [ Max Spacing | Brace | Bolt | Min. | Min. Weight | Max Spacing | Brace | Bolt [ Min. | Min.
Per Foot @050"G" | Qty. Qty. [Diameter | Length Per Foot @050 "G" | Qty. Qty. [Diameter | Length

10 20 1 1 5/8" 4 10 40 2 1 5/8" 4
20 17 1 2 (2)58" | 4 20 34 2 2 | (258" | 4"
30 21 1 2 ()34 5" 30 43 2 2 | (@3] s
40 17 2 2 (2)58" | 4" 40 34 *4 2 | (258" | 4"
50 26 *2 2 (234" 5" 50 52 *4 2 | @3] 5
60 21 2 2 (2) 34" | 5" 60 43 * 2 | (@3] s
70 18 *2 2 234" | 5" 70 37 *4 2 | (@3] s
80 16 *2 2 ()34 | 5" 80 32 *4 2 |34 | 5"
90 14 *2 2 (2)3/4" | 5" 90 29 *4 2 | 34| 5"
100 13 *2 2 (234" 5" 100 26 *4 2 |34 | 5"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TO WOOD 0.75"G"

SEE PAGE 11-64
LAG BOLT LAG BOLT (TYP)
_— MINIMUM BEAM SIZE FOR 1/2" = 4x; MINIMUM BEAM SIZE
/&- FOR 5/8" AND (2) 3/4" BOLTS = 6x FOR 1/2" = 4x; FOR 5/8"
—< O 8 O \ AND (2) 3/4" BOLTS = 6§
\SEE PAGETHHE (—m} TOLCO FIG. 906
TOLCO 900 SERIES ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Lag Bolts Max. Trapeze Longitudinal Lag Bolts
Weight Max Spacing | Brace | Bolt | Min. | Min. Weight Max Spacing | Brace | Bolt | Min. | Min.
Per Foot @075"G" | Qty. Qty. [Diameter | Length Per Foot @075"c" | Qty. Qty. [Diameter | Length

10 40 1 2 (2)34"| 5" 10 80 2 2 (2)34" | 5"
20 40 *2 2 ()34 | 5" 20 80 *4 2 234" | 5"
30 29 *2 2 (2)34"| 5" 30 58 *4 2 (2)34" | 5"
40 21 *2 2 (234" 5" 40 43 *4 2 (2)34" | 5"
50 17 2 2 | (34| s 50 34 4 2 [ &
60 14 2 2 (2) 34" | 5" 60 29 *4 2 (2)34" | 5"
70 12 *2 2 (234" | 5" 70 24 *4 2 ()34 5"
80 10 2 2 (2) 34" | 5" 80 21 *4 2 (2)34" | 5"
90 9 2 2 (2)3/4" | 5" 90 19 *4 2 ()34 5"
100 8 2 2 (2) 314" | 5" 100 17 *4 2 (2)34" | 5"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TO WOOD 1.0"G"

SEE PAGE 11-64
LAG BOLT LAG BOLT (TYP)
/ MINIMUM BEAM SIZE FOR 1/2" = 4x; MINIMUM BEAM SIZE
@ FOR 5/8" AND 3/4" BOLTS = 6x FOR 1/2" = 4x; FOR 5/8"
D O 8 O \ AND 3/4" BOLTS = 6x
\SEE PAGE 1ot (—m} TOLCO FIG. 906
TOLCO 900 SERIES ATTACHMENT
TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Lag Bolts Max. Trapeze Longitudinal Lag Bolts
Weight | Max Spacing | Brace | Bolt | Min. | Min. Weight | Max Spacing | Brace [ Bolt | Min. | Min.
Per Foot @1.0"G" Qty. Qty. |Diameter| Length Per Foot @1.0"G" Qty. Qty. |Diameter | Length
10 17 1 2 (2) 5/8" 4" 10 34 2 2 (2) 5/8" 4"
20 17 *2 2 (2) 5/8" 4" 20 34 *4 2 (2) 5/8" 4"
30 21 *2 2 (2) 3/4" 5" 30 43 *4 2 (2) 3/4" 5"
40 16 *2 2 (2) 314" L3 40 32 *4 2 (2) 3/14" 5"
50 13 %2 2 | @3 5 50 26 " 2 @3 5
60 10 *2 2 (2) 3/4" 5" 60 21 *4 2 (2) 3/4" 5"
70 9 *2 2 (2) 3/4" 5" 70 18 *4 2 (2) 3/4" 5"
80 8 %2 2 | @aa| s 80 16 " 2 | @3] 5
90 7 2 2 | (23| 5" 90 14 *4 2 | @3 | s
100 6 *2 2 (2) 3/4" 5" 100 13 *4 2 (2) 3/4" 5"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TO WOOD 0.50 "G"

—— MINIMUM BEAM SIZE FOR 112" = 4x; SEE PAGE 11'65\ / LAGBOLT (TYP)
FOR 5/8" AND 3/4" BOLTS = 6x
\ _— MINIMUM BEAM
5 . g L oEmm
" SEE PAGE 11-65 \ 3/4" BOLTS = 6x
- T0LCO 900 SERIES ©/< — TOLCO FIG. 906
ATTACHMENT TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Lag Bolts Max. Trapeze Longitudinal Lag Bolts
Weight Max Spacing | Brace | Bolt Min. Min. Weight Max Spacing | Brace | Bolt Min. Min.
Per Foot @050"G" | Qty. Qty. [Diameter | Length Per Foot @050 "c" | Qty. Qty. [Diameter | Length

10 38 1 1 314" 5" 10 34 2 1 112" 3"
20 22 1 2 @3] s 20 17 2 1 112" 3"
30 14 1 2 @3] s 30 17 2 1 5/8" 4"
40 22 2 2 |3 ] s 40 38 *4 1 314" 5"
50 17 ) 2 | @3] s 50 31 *4 1 314" 5"
60 14 2 2 || s 60 29 *4 2 | @3] s
70 12 ) 2 @3] s 70 25 *4 2 | @3] s
80 1 2 2 |3 ] s 80 2 *4 2 | @] s
90 9 ) 2 @3] 5 90 19 *4 2 | @3] s
100 8 2 2 || s 100 17 *4 2 | @3] s

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G'WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TO WOOD 0.75"G"

—— MINIMUM BEAM SIZE FOR 112" = 4x; SEE PAGE 11'65\ / LAGBOLT (TYP)
FOR 5/8" AND 3/4" BOLTS = 6x
\ _— MINIMUM BEAM
L SIZE FOR 1/2" =
LAGBOLT Q B O, 4x; FOR 5/8" AND
" SEE PAGE 11-65 \ 3/4" BOLTS = 6x
- TOLCO 900 SERIES ©/< "~ TOLCO FIG. 906
ATTACHMENT TOLCO 900 SERIES
ATTACHMENT
Max, Trapeze |_Transverse Lag Bolts Max. Trapeze | -ongitudinal Lag Bolts
Weight Max Spacing | Brace | Bolt Min. Min. Weight Max Spacing | Brace | Bolt Min. Min.
Per Foot @075"G" | Qty. Qty. [Diameter | Length Per Foot @075"c" | Qty. Qty. [Diameter | Length
10 40 * 2 314" 5" 10 80 *4 2 | @3] s
20 22 2 2 314" 5" 20 44 *4 2 | @3] s
30 14 * 2 314" 5" 30 29 *4 2 | @3] s
40 11 2 2 314" 5" 40 2 *4 2 | @3] s
50 8 ) 2 314" 5" 50 17 *4 2 | @3] s
60 7 * 2 314" 5" 60 14 *4 2 | @3] s
70 6 ) 2 314" 5" 70 12 *4 2 | @3] s
80 5 * 2 314" 5" 80 1 *4 2 | @3] s
90 4 ) 2 314" 5" 90 9 *4 2 | @3] s
100 4 * 2 314" 5" 100 8 *4 2 | @3] s
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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TRAPEZE BRACE SPACING CHART FOR LAG BOLT ATTACHMENT TO WOOD 1.0"G"

—— MINIMUM BEAM SIZE FOR 112" = 4x; SEE PAGE 11'65\ / LAG BOLT(TYP)
FOR 5/8" AND 3/4" BOLTS = 6x
\ _—— MINIMUM BEAM
HAGBOLT O 8 ol :Iﬁ;g;:;l"zAND
" SEE PAGE 11-65 \ 3/4" BOLTS = 6x
S TOLCO 900 SERIES ©/< N~ TOLCO FIG. 906
ATTACHMENT TOLCO 900 SERIES
ATTACHMENT
Max. Trapeze Transverse Lag Bolts Max. Trapeze Longitudinal Lag Bolts
Weight | max Spacing | Brace | Bolt | Min. | Min. Weight | Max Spacing | Brace | Bolt | Min. | Min.
Per Foot @1.0"G" Qty. Qty. [Diameter | Length Per Foot @1.0"G" Qty. Qty. [Diameter | Length
10 22 1 2 234" s 10 44 2 2 | @3] s
20 22 * 2 234" s 20 44 * 2 | @3] s
30 14 *2 2 (2) 34" | 5" 30 29 *4 2 ()34 5"
40 1 * 2 234" s 40 22 * 2 | @3] s
50 8 * 2 234" | s 50 17 *4 2 @3] s
60 7 * 2 234" s 60 14 * 2 | @3] s
70 6 * 2 @234 s 70 12 *4 2 [ s
80 5 * 2 234" s 80 11 * 2 | @3] s
90 4 * 2 (2)3/4" | 5" 90 9 *4 2 | @3] s
100 4 * 2 234" s 100 8 * 2 (@3] s
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

4.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

5.) *HALF THE NUMBER OF BRACES MAY BE USED AT HALF THE SPACING LISTED.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) THE ADEQUACY OF OTHER SUPPORT COMPONENTS AND THE OVERALL SUPPORT SYSTEM FOR THE APPLIED LOADS, IF NOT INCLUDED IN THIS OPM, ARE TO BE VERIFIED BY
THE RESPONSIBLE DESIGN PROFESSIONAL.

8.) LAG BOLTS SHALL NOT BE USED FOR BRACING FIRE SPRINKLER SYSTEMS.

9.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, BOLT QUANTITY AND BOLT DIAMETER PER THE LONGITUDINAL BRACE TABLE.

10.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SECTION 6

SINGLE HANGER CABLE BRACE DETAILS
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DETAIL

TRANSVERSE CABLE BRACING FOR SINGLE HUNG PIPE OR CONDUIT WITH CLEVIS HANGER 1

TOLCO FIG. 99 OR B-LINE ATR ALL
THREAD ROD. (SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR SLOTTED B22
CHANNEL WITH TOLCO FIG 98 OR 98B
ROD STIFFENER (SEE PAGE 12-16, 12-17)

OPPOSING CABLE BRACE

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

IS REQUIRED. (TYP)

B-LINE B3100
CLEVIS HANGER.
(SEE PAGE 13-1)

TOLCO FIG. 1CBS
CROSS BOLT SPACER.
(SEE PAGE 12-18)

TOLCO FIG. 990 CABLE SWAY
BRACE ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF NUTS COME OFF.
(SEE PAGE 12-7) (TYP)

30° - 60°

PRE STRETCHED GALVANIZED AIR
CRAFT CABLE W/ 7 X 19 STRAND CORE
(SEE PAGE 12-20) (TYP)

<F—P>
TOLCO FIG. 991 SWAY BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF NUTS COME OFF.
(14" S3 PIPE (SEE PAGE 12-8) (TYP)
w
+
=

TRANSVERSE ASSEMBLY ALLOWABLE LOAD (ASD)
MiNius | MINIMUM
PIPE DIAMETER | por'c e | CABLE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
S 30° 31°-45° 46° - 60°
114" -2 318" 118" 93 o7 9
212" -3" 112" 118" 111 109 107

GENERAL NOTES:

DO NOT BEND
BRACE PAST 90°

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND

SYSTEMS:

a.) THIN WALL PIPING - REDUCE LOADS BY 0%
b.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) PIPES WITH INSULATION SHALL NOT BE USED.

E-T-N
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TRANSVERSE CABLE BRACING FOR SINGLE HUNG PIPE OR CONDUIT WITH CLEVIS HANGER

DETAIL
1A

TOLCO

ATR ALL THREAD ROD.

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH
TOLCO FIG 98 OR 98B ROD

(SEE PAGE 12-16, 12-17)

OPPOSING CABLE
BRACE IS REQUIRED.

FIG. 99 OR B-LINE

(SEE PAGE 13-6)

STIFFENER

B-LINE B3100
CLEVIS HANGER.
(SEE PAGE 13-1)

TOLCO FIG. 1CBS

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 990 CABLE SWAY
BRACE ATTACHMENT.
TIGHTEN UNTIL BREAK-OFF
NUTS COME OFF.

(SEE PAGE 12-7) (TYP)

30° - 60° PRESTRETCHED GALVANIZED

AIR CRAFT CABLE W/ 7 X 19
STRAND CORE.
(SEE PAGE 12-20) (TYP)

TOLCO FIG. 990 CABLE SWAY
BRACE ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF NUTS COME OFF.

21/2" - 8" PIPE

>

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND

SYSTEMS:

a.) THIN WALL PIPING - REDUCE LOADS BY 0%
b.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%

2.) PIPES WITH INSULATION SHALL NOT BE USED.

CROSS BOLT SPACER. + (SEE PAGE 12-7) (TYP)
(SEE PAGE 12-18) =
TRANSVERSE ASSEMBLY ALLOWABLE LOAD (ASD)
viniuy | MINIMUM
PIPE DIAMETER | po'coe | CABLE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
SIZE 30° 31°. 45° 46° - 60°
21/2"-31/2" 112" 1/8" 129 213 110
4".5" 5/g" 316" 236 448 292
6"- 8" 3/4" 3/116" 556 503 442
DO NOT BEND
BRACE PAST 90°
GENERAL NOTES:
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DETAIL
TRANSVERSE CABLE BRACE FOR SINGLE HUNG PIPE OR CONDUIT WITH PIPE CLAMP 11¢

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.

(SEE PAGE 13-6) TOLCO FIG. 990 CABLE SWAY BRACE

ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF NUTS COME OFF.

B-LINE SOLID, PUNCHED OR (SEE PAGE 12-7) (TYP)

SLOTTED B22 CHANNEL WITH TOLCO
FIG 98 OR 98B ROD STIFFENER
(SEE PAGE 12-16, 12-17)

PRE STRETCHED GALVANIZED
AIR CRAFT CABLE W/ 7 X 19
STRAND CORE

(SEE PAGE 12-20) (TYP)

30° - 60°

OPPOSING CABLE

BRACE IS REQUIRED TOLCO FIG. 991 SWAY BRACE

ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF NUTS COME OFF.
(SEE PAGE 12-8) (TYP)

11/4"- 8" PIPE

>

B-LINE B338 INSULATION

AS REQUIRED. s TOLCO FIG. 4B SPECIAL
(SEE PAGE 12-22) = PIPE CLAMP
(SEE PAGE 13-2) (TYP)
ASSEMBLY ALLOWABLE LOAD (ASD)
viNiun | MINIMUM
PIPEDIAMETER | oor'cc CABLE |  BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
SIZE 30° 31°-45° 46° - 60°
11/4" - 2" 3/8" 18" 272 317 310
21/2"-31/2" 112" 1/8" 272 37 310
4.5" 5/8" 36" 582 724 517
6" 34" 316" 582 724 517
8" 7/8" 316" 920 746 636
DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND
SYSTEMS:

a.) PIPING WITH INSULATION - REDUCE LOADS BY 40% FOR 1 1/4"-5" PIPES AND 25% FOR 6"-8" PIPES.

b.) THIN WALL PIPING - REDUCE LOADS BY 0%

c.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%
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TRANSVERSE CABLE BRACE FOR SINGLE HUNG PIPE OR CONDUIT WITH PIPE CLAMP D,IIE;II-'BIL

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE z
ATR ALL THREAD ROD.
(SEE PAGE 13-6)

TOLCO FIG. 990 CABLE SWAY BRACE

B-LINE SOLID, PUNCHED OR ATTACHMENT. TIGHTEN UNTIL

N & ‘\\
\
\\‘\

\V,

SLOTTED B22 CHANNEL WITH BREAK-OFF NUTS COME OFF.
TOLCO FIG 98 OR 98B ROD (SEE PAGE 12-7) (TYP)
STIFFENER

(SEE PAGE 12-16, 12-17)
PRE STRETCHED GALVANIZED

AIR CRAFT CABLE W/ 7 X 19
, 30° - 60° STRAND CORE
(SEE PAGE 12-20) (TYP)

< /'\.'
7 4

//'
4

OPPOSING CABLE
BRACE IS REQUIRED

TOLCO FIG. 4B 21/2" - 8" PIPE TOLCO FIG. 990 CABLE SWAY BRACE
SPECIAL PIPE CLAMP Z ATTACHMENT. TIGHTEN UNTIL
(SEE PAGE 13.2) (TYP) H BREAK-OFF NUTS COME OFF.
S (SEE PAGE 12-7) (TYP)
—— B-LINE B338 INSULATION
AS REQUIRED.
(SEE PAGE 12-22)
ASSEMBLY ALLOWABLE LOAD (ASD)
minym | MINMUM
PIPE DIAMETER | poric e | CABLE | BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
R 30° 31°-45° 46° - 60°
21/2"-3112" 12" 1" 212 37 310
45" 58" | 316" 582 724 517
6" 34| 36" 582 724 517
g" 78" | 316" 920 746 636
DO NOT BEND
BRACE PAST 90°
GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND
SYSTEMS:
a.) PIPING WITH INSULATION - REDUCE LOADS BY 40% FOR 2 1/2"-5" PIPES AND 25% FOR 6"-8" PIPES.
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%
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TRANSVERSE CABLE BRACE FOR SINGLE HUNG PIPE DETAIL
OR CONDUIT WITH WELDED STEEL ATTACHMENT 11E

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.

(SEE PAGE 13-6) TOLCO FIG. 990 CABLE SWAY

BRACE ATTACHMENT. TIGHTEN
UNTIL BREAK-OFF NUTS COME OFF.

B-LINE SOLID, PUNCHED OR (SEE PAGE 12-7) (TYP)

SLOTTED B22 CHANNEL WITH TOLCO
FIG 98 OR 98B ROD STIFFENER
(SEE PAGE 12-16, 12-17)

PRE STRETCHED GALVANIZED
AIR CRAFT CABLE W/ 7 X 19
STRAND CORE

(SEE PAGE 12-20) (TYP)

30° - 60°
OPPOSING CABLE

BRACE IS REQUIRED

TOLCO FIG. 991 SWAY BRACE

ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF NUTS COME OFF.

(SEE PAGE 12-8) (TYP)

TYP. 14"

11/4" - 8" PIPE
>
Rtiatiopulivigo o TOLCO FIG. 304 OR B-LINE B3083WO
QUIRED. (SEE PAGE 12-22) = OR TOLCO FIG. 305 OR B-LINE B3083
WELDED STEEL ATTACHMENT.
(SEE PAGE 13-8, 13-9) (TYP)
I et ASSEMBLY ALLOWABLE LOAD (ASD)
PPESIZE |RODSIZE| CABLE | BRACE ANGLE MEASURED FROM HORIZ. [ibs]
— 30° 31° - 45° 46° - 60°
114" 2" 38 | s 272 37 310
212312 | 2 212 317 310
4" 5" 58" | 316" 582 724 517
6" 3| 36 582 724 517
8" 78" | 3ne" 920 746 636
DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 40 AND BETTER PIPING.
2.) THE TOLCO FIG. 304, TOLCO FIG. 305 AND B-LINE B3083 SHALL NOT BE USED WITH EMT.
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TRANSVERSE CABLE BRACE FOR SINGLE HUNG PIPE DETAIL
OR CONDUIT WITH WELDED STEEL ATTACHMENT 11F

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

Y 4 ©

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.
(SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR SLOTTED /

B22 CHANNEL WITH TOLCO FIG. 98
OR 98B ROD STIFFENER.
(SEE PAGE 12-16, 12-17)

TOLCO FIG. 990 SWAY BRACE

ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF NUTS COME OFF.

(SEE PAGE 12-7)

PRE STRETCHED GALVANIZED
AIR CRAFT CABLE W/ 7 X 19
STRAND CORE

(SEE PAGE 12-20) (TYP)

OPPOSING CABLE
BRACE IS REQUIRED

TOLCO FIG. 304 OR B-LINE B3083WO
OR TOLCO FIG. 305 OR B-LINE B3083
WELDED STEEL ATTACHMENT.

TOLCO FIG. 990 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL

11/4" - 8" PIPE BREAK-OFF NUTS COME OFF.

SEE PAGE 13-8, 13-9) (TYP >
( ) (TYP) pr o (SEE PAGE 12-7)
;n' 1 ll [ . .
TYP. i 3/16"/ 1" MIN
1/
B-LINE B338 INSULATION
AS REQUIRED.
(SEE PAGE 12-22)
MINIMUM ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE DIAMETER | ROD SIZE| CABLE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
s 30° 31°-45° 46° - 60°
11/4" 2" 3/8" 1/8" 272 317 310
21/2"-31/2" 112" 1/8" 212 317 310
4" 5" 5/8" 3/16" 582 724 517
6" 3/4" 3/116" 582 724 517
8" 7/8" 3/116" 920 746 636
DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 40 AND BETTER PIPING.
2.) THE TOLCO FIG. 304, TOLCO FIG. 305 AND B-LINE B3083 SHALL NOT BE USED WITH EMT.
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DETAIL
LONGITUDINAL CABLE BRACE FOR SINGLE HUNG PIPE OR CONDUIT WITH PIPE CLAMP 12B

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.
(SEE PAGE 13-6)

TOLCO FIG. 990 CABLE SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF NUTS COME OFF.

(SEE PAGE 12-7) (TYP)

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH TOLCO
FIG 98 OR 98B ROD STIFFENER

(SEE PAGE 12-16, 12-17)

PRE-STRETCHED GALVANIZED AIR

OPPOSING CABLE 30° - 60° CRAFT CABLE W/ 7 X 19 STRAND CORE
BRACE IS REQUIRED (SEE PAGE 12-20) (TYP)
TOLCO FIG. 4B PIPE CLAMP. g
CLAMP DIRECTLY TO PIPE. TOLCO FIG. 991 SWAY BRACE
(SEE PAGE 13-2) (TYP) ATTACHMENT. TIGHTEN UNTIL
/ . BREAK-OFF NUTS COME OFF.
B-LINE B338 INSULATION 4" - 8" PIPE (SEE PAGE 12-8) (TYP)
AS REQUIRED. =
(SEE PAGE 12-22) H
=
MINIMUM ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE DIAMETER | W0 '5"!| 'CABLE  BRACE ANGLE MEASURED FROM HORIZ. [ibs]
SIZE 300 310 - 450 460 - 600
4 5/8" 3116" 1113 990 659
5" 5/8" 3116" 1105 930 595
6" 3/4" 3/16" 1089 930 595
8" 7/8" 316" 1089 930 595
DO NOT BEND
BRACE PAST 90°

GENERAL NOTES:

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND
SYSTEMS:
a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%
c.) CONDUITS EXCLUDING EMT - REDUCE LOADS BY 0%
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LONGITUDINAL CABLE BRACE FOR SINGLE HUNG PIPE OR CONDUIT WITH PIPE CLAMP

DETAIL
12C

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.
(SEE PAGE 13-6)

B-LINE SOLID, PUNCHED OR
SLOTTED B22 CHANNEL WITH
TOLCO FIG 98 OR 98B ROD
STIFFENER

(SEE PAGE 12-16, 12-17)

OPPOSING CABLE
BRACE IS REQUIRED

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

30° - 60°

TOLCO FIG. 990 CABLE SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF NUTS COME OFF.

(SEE PAGE 12-7) (TYP)

PRE-STRETCHED GALVANIZED AIR
CRAFT CABLE W/ 7 X 19 STRAND CORE
(SEE PAGE 12-20) (TYP)

¥ TOLCO FIG. 990H SWIVEL SWAY

BRACE ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF NUTS COME OFF.

/ 8" PIPE (SEE PAGE 12-9) (TYP)
B-LINE B338 INSULATION >
AS REQUIRED, +
(SEE PAGE 12-22) = TOLCO FIG. 4B PIPE CLAMP.
CLAMP DIRECTLY TO PIPE.
(SEE PAGE 13-2) (TYP)
LONGITUDINAL ASSEMBLY ALLOWABLE LOAD (ASD)
MiNvun | MINIMUM
PIPE DIAMETER CABLE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
ROD SIZE
SIZE 30° 31°-45° 46° - 60°
8" 78" | 316" 1089 930 595

GENERAL NOTES:

SYSTEMS:

a.) PIPING WITH INSULATION - REDUCE LOADS BY 0%
b.) THIN WALL PIPING - REDUCE LOADS BY 0%

DO NOT BEND
BRACE PAST 90°

1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 10 AND BETTER PIPING. THE FOLLOWING REDUCTIONS SHALL APPLY FOR OTHER PIPING AND
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LONGITUDINAL CABLE BRACE FOR SINGLE HUNG PIPE DETAIL
OR CONDUIT WITH WELDED STEEL ATTACHMENT 12D

SEE SECTION 11 FOR STRUCTURAL ATTACHMENTS FOR HANGER AND BRACE

TOLCO FIG. 99 OR B-LINE
ATR ALL THREAD ROD.

(SEE PAGE 13-6) TOLCO FIG. 990 SWAY BRACE

ATTACHMENT. TIGHTEN UNTIL
BREAK-OFF NUTS COME OFF.
B-LINE SOLID, PUNCHED OR (SEE PAGE 12-7) (TYP)
SLOTTED B22 CHANNEL WITH TOLCO
FIG. 98 OR 98B ROD STIFFENER.

(SEE PAGE 12-16, 12-17)

PRE-STRETCHED GALVANIZED
AIR CRAFT CABLEW/7X 19
STRAND CORE

OPPOSING CABLE (SEE PAGE 12-20) (TYP)

BRACE IS REQUIRED

TOLCO FIG. 991 SWAY BRACE
ATTACHMENT. TIGHTEN UNTIL

L BREAK-OFF NUTS COME OFF.
/ 11/4"- 8" PIPE (SEE PAGE 12-8) (TYP)
B-LINE B338 INSULATION _
AS REQUIRED. &
(SEE PAGE 12-22) M| 114" TYP. TOLCO FIG. 304 OR B-LINE B3083WO
= OR TOLCO FIG. 305 OR B-LINE B3083

WELDED STEEL ATTACHMENT.
(SEE PAGE 13-8, 13-9) (TYP)

MINIMUM LONGITUDINAL ASSEMBLY ALLOWABLE LOAD (ASD)
PIPE DIAMETER| ROD SIZE| CABLE BRACE ANGLE MEASURED FROM HORIZ. [Ibs]
i 30° 3°-45° 46° - 60°
11/4"-2" 3/8" 1/8" 868 865 407
21/2"-31/2" 12" 1/8" 868 865 407
4" 5" 5/8" 3/16" 1113 990 659
6" 3/4" 3/16" 1089 930 595
8" 7/8" 3/16" 1089 930 595
DO NOT BEND
BRACE PAST 90°
GENERAL NOTES:
1.) LOADS LISTED ABOVE ARE FOR SCHEDULE 40 AND BETTER PIPING.
2.) THE TOLCO FIG. 304, TOLCO FIG. 305 AND B-LINE B3083 SHALL NOT BE USED WITH EMT.
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SECTION 7

SINGLE HUNG CABLE BRACE
SPACING CHARTS
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EATON'S B-LINE BUSINESS %’7 mrH

PAGE:

509 WEST MONROE STREET | HIGHLAND, IL 62249
P: (800) 851-7415 | F: (800) 356 1438

Structural Engineer: Mohammad Hariri

7-0

FPowenng Business Worldwide California SE No. 83545  |DATE:
NOVEMBER 29, 2016
12/06/2016 OPM-0052-13: Reviewed for Code Compliance by Jeffrey Kikumoto Page 199 of 501

MY



SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE

WEDGE ANCHORS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. 0.50 "G

m—/

(hef)

HILTI KB-TZ WEDGE ANCHOR.
(SEE PAGE 11-1)

TOLCO 900 SERIES ATTACHMENT

Transverse Concrete Anchorage Longitudinal Concrete Anchorage
Pipe Wh:?xﬁt Max. Spacing | e [ Anch : Min. Pipe w’v;?xﬁt Max. Spacing | ot | Anch i Min.
Diameter Per%t. ax. Spacing | Diameter [ Anchor Min. | o0, Diameter PergFt. ax. Spacing | Diameter | AnChor | Min. f o o
@0.50 "G per Brace| Diameter nE @0.50 "G per Brace| Diameter ng
1 2.9 40 3/16" 1 3/8" 2" 1 2.9 80 3/16" 1 3/8" 2"
1-1/4 37 40 3/16" 1 3/8" 2" 1-1/4 37 80 316" 1 38" 2"
1-1/2 4.6 40 3/16" 1 3/8" 2" 1-1/2 4.6 80 3/16" 1 3/8" 2"
2 6.2 40 3/16" 1 3/8" 2" 2 6.2 80 3/16" 1 12" 31/4"
2112 9.2 40 3/16" 1 3/8" 2" 2112 9.2 80 3/16" 1 12" 31/4"
3 12.2 40 3/16" 1 12" 31/4" 3 12.2 74 316" 1 12" 31/4"
4 18.1 40 3/16" 1 12" 31/4" 4 18.1 50 316" 1 12" 31/4"
5 26.6 34 3/16" 1 12" 31/4" 5 26.6 47 316" 1 5/8" 4"
6 33.8 26 3/16" 1 12" 31/4" 6 33.8 37 3/16" 1 5/8" 4"
8 55 22 3/16" 1 5/8" 4" 8 55 22 316" 1 5/8" 4"
10 80.1 15 3/16" 1 5/8" 4" 10 80.1 15 3/16" 1 5/8" 4"
12 109 11 3/16" 1 5/8" 4" 12 109 11 316" 1 5/8" 4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013) WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0

6.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

7.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE 0.75 "G"
WEDGE ANCHORS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. :

m V4

(hef)

HILTI KB-TZ WEDGE ANCHOR.
(SEE PAGE 11-1)

TOLCO 900 SERIES ATTACHMENT

Transverse Concrete Anchorage Longitudinal Concrete Anchorage

Pipe W“ﬁ?;,'“ vax. Soacing 1oC 2 [anch . Win. Pipe WN;?X,'“ vax. Soacing 1nc 2 [ aren ) Win,
Diameter Per Ft. ax. Pa'f"lg Diameter | Anchor . Min. Embed Diameter Pergll:t. ax. P'ﬂn‘-?"lg Diameter | Anchor . Min. Embed

@0.75"G per Brace| Diameter ngn @0.75"G per Brace| Diameter ngn

1 29 40 316" 1 3/8" 2" 1 29 80 316" 1 38" 2"
1-1/4 37 40 316" 1 3/8" 2" 1-1/4 3.7 80 316" 1 12" 31/4"
1112 4.6 40 316" 1 3/8" 2" 1112 4.6 80 316" 1 12" 31/4"
2 6.2 40 316" 1 3/8" 2" 2 6.2 80 316" 1 172" 31/4"

2112 9.2 40 316" 1 12" 31/4" 2-1/2 9.2 80 316" 1 5/8" 4"

3 12.2 40 316" 1 12" 31/4" 3 12.2 68.9 316" 1 5/8" 4"

4 18.1 33 316" 1 12" 314" 4 18.1 46 316" 1 5/8" 4"

5 26.6 31 316" 1 5/8" 4" 5 26.6 31 316" 1 5/8" 4"

6 33.8 24 316" 1 5/8" 4" 6 33.8 24 316" 1 5/8" 4"

8 55 15 316" 1 5/8" 4" 8 55 15 316" 1 5/8" 4"

10 80.1 21 316" 1 5/8" 4" 10 80.1 21 316" 1 5/8" 4"

12 109 15 316" 1 5/8" 4" 12 109 15 316" 1 5/8" 4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013) WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0

6.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

7.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE

WEDGE ANCHORS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. 107G

m V4

(hef)

HILTI KB-TZ WEDGE ANCHOR.
(SEE PAGE 11-1)

TOLCO 900 SERIES ATTACHMENT

Transverse Concrete Anchorage Longitudinal Concrete Anchorage
Pipe W“Q?g",'“ “Wox Seacina [ 522 o ) Win. Pipe | oot Toe soaare | oS¢ [ ) Win.
Diameter Per Ft. ax. P'fc'l'l‘g Diameter | AnChor . Min. Embed Diameter Per%t. ax. PﬁCTQ Diameter | Anchor . Min. Embed
@1.0"G per Brace| Diameter ngn @1.0"G per Brace| Diameter ngn
1 29 40 3/16" 1 3/8" 2" 1 29 80 316" 1 12" 31/4"
1-1/4 3.7 40 3/16" 1 3/8" 2" 1-1/4 3.7 80 316" 1 12" 314"
1-1/2 4.6 40 3/16" 1 3/8" 2" 1-1/2 4.6 80 316" 1 1/2" 31/4"
2 6.2 40 3/16" 1 12" 31/4" 2 6.2 73 316" 1 12" 31/4"
2112 9.2 40 3/16" 1 12" 31/4" 2-1/2 9.2 49 316" 1 12" 31/4"
3 12.2 37 3/16" 1 12" 31/4" 3 122 51 316" 1 5/8" 4"
4 18.1 25 3/16" 1 12" 31/4" 4 18.1 34 316" 1 34" 33/4"
5 26.6 23 3/16" 1 5/8" 4" 5 26.6 23 316" 1 3/4" 334"
6 33.8 18 3/16" 1 5/8" 4" 6 33.8 18 316" 1 3/4" 334"
8 55 11 3/16" 1 5/8" 4" 8 55 1 316" 1 3/4" 33/4"
10 80.1 7 3/16" 1 5/8" 4" 10 80.1 7 316" 1 3/4" 334"
12 109 5 3/16" 1 5/8" 4" 12 109 5 316" 1 34" 33/4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR
EXAMPLE, IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING
FROM GENERAL NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013) WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0

6.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE
LONGITUDINAL BRACE TABLE.

7.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE WEDGE ANCHORS

IN SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. 0.50 "G

|~————— HILTI KB-TZ WEDGE
\ ANCHOR. (SEE PAGE 11-3)
METAL DECK 20 GA. MIN. (SEE PAGE =T -7
11-68 FOR ADDITIONAL INFORMATION. | L — — — — — — — — L
IN CASE OF CONFLICT, INFORMATION & o v
SHOWN HEREIN TAKES PRECEDENCE
TOLCO 900 SERIES B-LINE SOLID CHANNEL
OVER PAGE 11-68.)(TYP.)
ATTACHMENT
HILTI KB-TZ WEDGE TOLCO 900 SERIES
ANCHOR. (SEE PAGE 11-3) ATTACHMENT
Pipe Max. Transverse Concrete Anchorage o Pipe Max. Longitudinal Concrete Anchorage -
Diameter ‘L"e'@lF':t Max. Spacing| Cable | Anchors [ Min. [ % Diameter ‘LVG'QF':‘ Max. Spacing| Cable | Anchors | Min. [ %,
erFt. @0.50 "G" [Diameter | Per Brace | Diameter nn errt. @0.50 "G" [Piameter | Per Brace | Diameter nn
1 29 40 316" 1 3/8" 2" 1 29 66 316" 1 38" 2"
1-1/4 3.7 40 316" 1 3/8" 2" 1-1/4 3.7 52 316" 1 3/8" 2"
1-1/2 4.6 40 316" 1 38" 2" 1-1/2 4.6 42 316" 1 3/8" 2"
2 6.2 40 316" 1 12" 31/4" 2 6.2 31 316" 1 3/8" 2"
24112 9.2 40 316" 1 12" 31/4" 24112 9.2 48 316" 1 12" 31/4"
3 12.2 36 316" 1 12" 31/4" 3 12.2 36 316" 1 12" 31/4"
4 18.1 40 316" 2 (2)1/2" 31/4" 4 18.1 55 316" 2 (2)1/2" 31/4"
5 26.6 38 316" 2 (2)1/2" 31/4" 5 26.6 38 316" 2 (2) 172" 31/4"
6 33.8 29 316" 2 (2)1/2" 31/4" 6 338 29 316" 2 (2)1/2" 31/4"
8 55 18 316" 2 (2) 12" 31/4" 8 55 18 316" 2 (2) 172" 31/4"
10 80.1 12 316" 2 (2)1/2" 31/4" 10 80.1 12 316" 2 (2)1/2" 31/4"
12 109 9 3/16" 2 (2) 172" 31/4" 12 109 9 3/16" 2 (2) 172" 31/4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF NON-DUCTILE
MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR EXAMPLE,
IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING FROM GENERAL
NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013) WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE LONGITUDINAL
BRACE TABLE.

8.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE WEDGE ANCHORS

IN SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. 0.75"G

|~————— HILTI KB-TZ WEDGE
\ ANCHOR. (SEE PAGE 11-3)
METAL DECK 20 GA. MIN. (SEE PAGE =T -7
11-68 FOR ADDITIONAL INFORMATION. | 1L — —— — _ _ _ _ L
IN CASE OF CONFLICT, INFORMATION & o v
TOLCO 900 SERIES gcg;v g :;g :E:Tlﬁ';j(l:l\i{il;RECEDENCE B-LINE SOLID CHANNEL
ATTACHMENT
HILTI KB-TZ WEDGE TOLCO 900 SERIES
ANCHOR. (SEE PAGE 11-3) ATTACHMENT
Pipe vci?xht Transverfe Concrete Anch.orage - Pipe vcn?xht Longitudir.mal Concrete Anch.orage -
Diameter Per?:t. Max. sztlclrlilg Cable | Anchors | Min. Embed. Diameter P:rlgll:t. Max. szt::u:g Cable | Anchors | Min. Embed.
@0.75"G Diameter| Per Brace | Diameter nn @0.75"G Diameter | Per Brace | Diameter nn
1 2.9 40 3/16" 1 3/8" 2" 1 2.9 80 3/16" 1 12" 31/4"
1-1/4 37 35 3/16" 1 3/8" 2" 1-1/4 37 80 3/16" 1 12" 31/4"
1-1/2 4.6 28 3/16" 1 3/8" 2" 1-1/2 4.6 64 3/16" 1 12" 31/4"
2 6.2 40 3/16" 1 12" 31/4" 2 6.2 48 3/16" 1 112" 31/4"
241/2 9.2 32 3/16" 1 12" 31/4" 2-1/2 9.2 73 3/16" 2 (2) 172" 31/4"
3 12.2 24 3/16" 1 12" 31/4" 3 12.2 55 3/16" 2 (2) 172" 31/4"
4 18.1 37 3/16" 2 (2)-172" 31/4" 4 18.1 37 3/16" 2 (2) 172" 31/4"
5 26.6 25 3/16" 2 (2)1/2" 31/4" 5 26.6 25 3/16" 2 (2) 12" 31/4"
6 33.8 19 3/16" 2 (2) 172" 31/4" 6 33.8 19 3/16" 2 (2) 172" 31/4"
8 55 12 3/16" 2 (2) 172" 31/4" 8 55 12 3/16" 2 (2) 172" 31/4"
10 80.1 8 3/16" 2 (2) 172" 31/4" 10 80.1 8 3/16" 2 (2) 172" 31/4"
12 109 6 3/16" 2 (2) 172" 31/4" 12 109 6 3/16" 2 (2) 172" 31/4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF NON-DUCTILE
MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR EXAMPLE,
IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING FROM GENERAL
NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013) WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE LONGITUDINAL
BRACE TABLE.

8.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE WEDGE ANCHORS 1.0"G"
IN SAND LIGHTWEIGHT CONCRETE OVER METAL DECK - 20 GA. MIN. - 3,000 PSI MIN. .

[~————=—— HILTI KB-TZ WEDGE
\ ANCHOR. (SEE PAGE 11-3)
METAL DECK 20 GA. MIN. (SEE PAGE =T -7
11-68 FOR ADDITIONAL INFORMATION, |t L — — — — — — — — L
IN CASE OF CONFLICT, INFORMATION & o 2
SHOWN HEREIN TAKES PRECEDENCE
TOLCO 900 SERIES OVER PAGE 11-68.)(TYP.) B-LINE SOLID CHANNEL
ATTACHMENT ) '
HILTI KB-TZ WEDGE TOLCO 900 SERIES
ANCHOR. (SEE PAGE 11-3) ATTACHMENT
o Max. | Transverse Concrete Anchorage b Max. |Longitudinal Concrete Anchorage
ipe . i ipe ; i
Diampeter Weight | Max, Spacing| Cable | Anchors |  Min. Enh‘fl;:d DiamF:ater Weight vax, Spacing| Cable | Anchors |  Min. Enh‘fl;:d
PerFt. [ "4 1.0"G" [Diameter | Per Brace | Diameter e PerFt. | @1.0"G" [Diameter |Per Brace | Diameter wEn
1 29 33 316" 1 3/8" 2" 1 29 33 316" 1 3/8" 2"
1-1/4 3.7 26 3/16" 1 3/8" 2" 1-1/4 3.7 26 3/16" 1 3/8" 2"
1-1/2 4.6 21 316" 1 3/8" 2" 1-1/2 4.6 48 316" 1 12" 31/4"
2 6.2 15 3/16" 1 3/8" 2" 2 6.2 36 3/16" 1 12" 31/4"
24112 9.2 24 316" 1 12" 31/4" 2112 9.2 24 316" 1 12" 31/4"
3 12.2 18 3/16" 1 112" 31/4" 3 12.2 4 3/16" 2 (2) 172" 31/4"
4 18.1 27 316" 2 (2)172" 31/4" 4 18.1 27 316" 2 (2) 112" 31/4"
5 26.6 19 3/16" 2 (2)1/2" 31/4" 5 26.6 19 3/16" 2 (2) 172" 31/4"
6 33.8 14 316" 2 (2) 112" 31/4" 6 33.8 14 316" 2 (2) 172" 31/4"
8 55 9 3/16" 2 (2) 172" 31/4" 8 55 9 3/16" 2 (2) 172" 31/4"
10 80.1 6 316" 2 (2) 172" 31/4" 10 80.1 6 316" 2 (2) 172" 31/4"
12 109 4 3/16" 2 (2) 172" 31/4" 12 109 4 3/16" 2 (2) 172" 31/4"
NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF NON-DUCTILE
MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SPACING SHALL NOT EXCEED 1/2 OF THAT LISTED IN THE ABOVE TABLES.

2.) BRACE SPACING FOR ANY HORIZONTAL FORCE FACTOR CAN BE DETERMINED BY DIVIDING THE SPACING GIVEN FOR 1g BY THE ACTUAL HORIZONTAL FORCE FACTOR. FOR EXAMPLE,
IF THE ALLOWABLE SPACING IS 21FT FOR 1.0G, THE ALLOWABLE SPACING FOR 0.7G WILL BE: 21FT/0.7G = 30FT (NOT TO EXCEED MAXIMUM ALLOWABLE SPACING FROM GENERAL
NOTES SECTION).

3.) CHARTS BASED ON TENSION AND SHEAR LOADS FROM HILTI KWIK BOLT (KB-TZ) ANCHOR (ICC ESR-1917, MAY 1, 2013) WITH SPECIAL INSPECTION.

4.) WEIGHTS ARE BASED ON WATER FILLED SCH. 40/30/20 STEEL PIPE WITH INSULATION. SEE PAGE 1-4 FOR DETAILS.

5.) FOR BRACING ANGLE FROM HORIZONTAL 0°-30° NO SPACING CHANGE REQUIRED, 31°-45° NO SPACING CHANGE REQUIRED, 46°-60° DIVIDE SPACING BY 2.0.

6.) THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THAT THE APPLIED LOADS ARE ACCEPTABLE.

7.) WHEN USING TRANSVERSE BRACE AS "DUAL USE" BRACE, USE BRACE QUANTITY, ANCHOR QUANTITY, ANCHOR DIAMETER, AND ANCHOR EMBEDMENT PER THE LONGITUDINAL
BRACE TABLE.

8.) SPACING LISTED ABOVE SHALL BE REDUCED IF THE APPLICABLE SPACING LISTED IN SECTION 14 IS LESS THAN THE SPACING LISTED ABOVE BASED ON PIPE MATERIAL,
CONSTRUCTION, JOINTS AND DIAMETER.
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SINGLE PIPE HANGER BRACE SPACING CHART FOR CONCRETE DECK

INSERTS IN NORMAL WEIGHT CONCRETE - 4,000 PSI MIN. 0.50 "G

POWERS
WOOD-KNOCKER
TOLCO 900 SERIES (SEE PAGE 11-26)
ATTACHMENT

Pipe vcn?xh Transver?e Cable Concrete A."ChOFBQTVI _ Pipe V\IIVI?XH Longitudiflal Cable Concrete I-TnchoraQ:mn.
Diameter Peerlsll:t.t Max. Spa"clrlllg Diameter | Anchor Min. | o Diameter P:rlgll:t.t Max. Spalf:lr'\'g Diameter | Anchor Min. | o

@0.50 "G per Brace|Diameter ngw @0.50"G per Brace|Diameter nEn

1 29 40 1/8" 1 3/8" 13/4" 1 29 80 1/8" 1 3/8" 13/4"
1-1/4 3.7 40 1/8" 1 3/8" 13/4" 1-1/4 3.7 80 1/8" 1 3/8" 13/4"
1-1/2 4.6 40 1/8" 1 3/8" 13/4" 1-1/2 4.6 80 1/8" 1 3/8" 13/4"

2 6.2 40 1/8" 1 3/8" 1.3/4" 2 6.2 80 1/8" 1 3/8" 13/4"
2-1/2 9.2 40 1/8" 1 3/8" 13/4" 2-1/2 9.2 80 1/8" 1 3/8" 13/4"

3 12.2 40 1/8" 1 3/8" 13/4" 3 12.2 60 1/8" 1 3/8" 13/4"

4 18.1 40 1/8" 1 3/8" 13/4" 4 18.1 53 3/16" 1 1/2" 13/4"

5 26.6 36 1/8" 1 12" 13/4" 5 26.6 36 3/16" 1 12" 13/4"

6 33.8 28 316" 1 12" 13/4" 6 33.8 29 3/16" 1 518" 13/4"

8 55 17 3/16" 1 12" 13/4" 8 55 18 3/16" 1 5/8" 13/4"

10 80.1 12 3/16" 1 5/8" 1.3/4" 10 80.1 12 316" 1 5/8" 13/4"

12 109 9 3/16" 1 5/8" 13/4" 12 109 9 3/16" 1 5/8" 13/4"

NOTES:

1.) SPACING ABOVE IS FOR WELDED STEEL PIPE, RIGID CONDUIT OR GROOVED PIPING WITH UL 213 LISTED CONNECTIONS. FOR OTHER PIPE TYPES CONSTRUCTED OF
NON-DUCTILE MATERIAL (CAST IRON, NO HUB, PLASTIC, ETC.) SP