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INTERNATIONAL SEISMIC 
APPLICATION TECHNOLOGY 

5070 NW 235th Ave SUites #101 

HIllsboro, OR 97124 

SUSPENDED & GROUND MOUNTED EQUIPMENT 
SEISMIC ANCHORAGE DESIGN 

ProJect 

LEWIS & CLARK COLLEGE - NEW RESIDENCE HALL 
LocatIon 

PORTLAND, OREGON 

Contractor 

GENERAL SHEET METAL WORKS 

Basis jor Design 
BUILDING CODE 
2009 EDITION OF THE INTERNATIONAL BUILDING CODE INCLUDING PROVISIONS OF THE 2010 

EDITION OF THE OREGON STRUCTURAL SPECIALTY CODE SUPPLEMENTED BY THE ASCE 7-05 

EQUIPMENT LOADS 

MAU-l-l 

HRU-6-1 

GF-6-1 

MATERIAL SPECIFICATIONS 

284 LBS 

2,879 LBS 

234 LBS 

PLATE, ANGLE, MISC SHAPES ASTM A36 (Fy = 36,000 PSI) 

28-DAY COMPRESSIVE STRENGTH OF CONCRETE ASSUMED TO BE 3,000 PSI 

SHEET METAL SCREWS SHALL CONFORM TO ICC REPORT ESR-2196 

SCOPE OF WORK 
THE SUPPORTING STRUCTURE IS BEYOND THE SCOPE OF THIS SUBMITTAL IT IS THE 
RESPONSIBILITY OF THE CONTRACTOR TO SUBMIT THESE CALCULATIONS AND ASSOCIATED 
DOCUMENTS TO THE ENGINEER OF RECORD TO ANALYZE THE ABILITY OF THE SUPPORTING 

STRUCTURE TO ACCOMMODATE THE REACTIONS FROM THE CONNECTIONS SPECIFIED IN THIS 

SUBMITTAL EQUIPMENT DIMENSIONS USED IN CALCULATIONS ARE BASED ON EQUIPMENT 

DATA SHEETS ATTACHED EQUIPMENT WITH NO POWER RATING LISTED ASSUMED TO BE 
LESS THAN 10 HP THIS SET OF CALCULATIONS IS BASED ON THE LOADS AND ASSUMPTIONS 

STATED WITHIN THIS SUBMITTAL IF THE LOADS AND ASSUMPTIONS ARE NOT CORRECT THIS 
SUBMITTAL SHALL BE REVISED 
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INTERNATIONAL SEISMIC APPLICATION TECHNOLOGY 
Engineered Seismic Bracing Of Suspended Utilities 

Volume 1 .. Distributed Electrical Systems & Equipment 

INTRODUCTION 

The International Seismic Application Technology Applications, Design and 
Inspecbon Manual IS a two volume senes which provides gUidelines for the 
design and installation of engineered seismiC restraint systems for suspended 
utilities ISAT IS a global provider of englneenng services, consulting services 
and restraint system components for nonstructural seismiC bracing Specializing 
In the heaIthcare, Industnal and commercial construction markets, our focus IS 
providing code compliant solutions that are both cost effective and construction 
friendly 

In keeping with our commitment to the englneenng commumty and the 
construction Industry, ISAT continually adapts ,ts product hne and installation 
details to Improve system performance and field installation effiCiency ISAT's 
family of nonstructural selsrrllC brackets Incorporate unique Rod Capture 1 

technology, a labor saving innovation which eases installation and reduces 
hardware cost 

ISAT engineered systems are based on extensive field expenence In the 
seIsmiC braCing of suspended utility systems DeSign profeSSionals and 
contractors deriVing the most benefit from ISAT deSigns will be those Involved 
WIth new or remedial construction assocIated With the Mechanical, Electncal 
and Plumbing (MEP) trades 

ThiS IS Volume 1 The relevant utility components encompassed Within each of 
the two Manual volumes IS as follows 

Volume 1 - Distributed Electncal Systems & EqUipment 
• Electncal CondUit 
• Cable Trays 
.. Bus Duct and Busway 
• Suspended Electncal EqUipment and Light Fixtures City of Portland 

• Terminal Boxes & Pull Cans 

1 Patent Number 6,050,035 

1R!['(4Hf \{,11 II~ 
(Ap'I>(.tJ)11 
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INTRODUCTION • CONTINUED 

Volume 2 - Mechanical PIPing, HVAC Duct, Plumbing, Process PIPing and 
Equipment 

• Mechanical PIping 
• HVAC Duct and In-Line Equipment 
• Plumbing and Process PIping 
• Suspended MechanIcal Equipment 
• VibratIon Isolated Systems 
• Suspended Air Filtration Systems 

Whether perfonnlng work within an essenbal facIlity or for general commercial, 
institutional or Industrral construction, the user will find that ISAT's engineered 
installation details encompass a range of efficient, cost effective seismiC 
bracing options with specific attention to ease of Installabon - a problem 
common to many projects on which seismiC bracing IS required 

ISAT Bracing details provide the option of utilizing several forms of seismiC 
restraint brace arm elements Including 

12 gauge channel tube steel cable hanging wire 

GENERAL CODE COMPLIANCE 

ISAT Installation details and engineered bracing tables are sUitable for use 
under the following codes and reqUIrements 

• 2006 International Building Code 
• ASCE 7-05, Minimum Design Loads For BUIldings and Other Structures 
• FEMA 450-03, NEHRP Recommended PrOVIsions for Seismic 

Regulations for New BUIldings and Other Structures 
• FEMA 412, FEMA 413, FEMA 414, Installing Seismic Restraints For 

Non-Structural Components 
• TI-809-04 Seismic Design For Buildings, US Army Corp of Engineers 
• Department of Defense, Unified FaCilities Cnterla 3-31 0-04 ~'rt"Ow/rIU""'{-)""'r;,-ty-o-:f~P~o-rtO:-lc-n-:-d-l1-A 

Seismic Design For BUildings ~r,:\'#I)I' MI. il) I, «&1'3 «A»IUl~ 
t:((~11"9 :; J)~ I'/A\ 'F-M ,L 

• NFPA 5000, BUlldmg Construction and Safety Code 
• Amencan Concrete Institute (ACl) 318-05, Appendix 0 JUN 0 5 2012 
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INTRODUCTION - CONTINUED 

Exemptions from the seismiC desIgn of nonstructural components are defined 
by ASCE 7 -05, Sections 13 1 4 and 13 6 AdditIonal exclusions may be 
allowed by the local Authontles Having JUriSdiction (AHJ) If so, written 
confirmation listIng the additional exerrlptlons IS required from the AHJ or the 
Engineer of Record pnor to the submittal of ISAT seismIC restramt layout 
drawings When the Manual IS used for projects constructed under other 
codes, users are advised to confirm the allowed exclUSions 

SEISMIC FORCE FORMULAS 

The ISA T Applications, Design and Inspection Manual provides seismiC 
restraint requirements engineered for use Within a broad range of hOrizontal 
accelerations Information reqUired at the begmmng of the process mcludes 
project type, location, seismic force vanables (below), and the seIsmiC deSign 
specl'ficatlons or performance cntena Once these parameters have been 
determined and certam baSIC calculations have been performed, ISAT's 
Engmeered BraCing Tables and DetaIl Drawings are used to define the seismiC 
braCing requirements for the suspended utilities 

ASCE 7-05, Section 13 1 1 requires deSign of the seismiC restramts for 
nonstructural components The resultant construction documents are to be 
prepared by a registered deSign profeSSional 

Seismic DeSign Force for the component, Fp, IS calculated per ASCE 7-05 
Equations 13 3-1 thru 13 3-3 In order to perform these calculations It IS first 
necessary that the project specific SDS value, defined below, be prOVided by the 
Engineer of Record or the Project Architect The SDS value should commonly 
be Identified on the structural plans or WIthin the construction documents 

SEISMIC FORCE VARIABLES 

Spectral Response Acceleration at Short Periods, 5DS 

Component Amplification Factor, ap 

Component Response Modification Factor, Rp 
Component Importance Factor, Ip 

JUN 0 5 2012 
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INTRODUCTION - CONTINUED 

Component Operating Weight, Wp 
Height In StnJcture, Pomt of Component Attachment, Z 

Average Roof Height With Respect To Base, h 

Component Importance Factor, Ip, IS to be 1 5 for components required for life 
safety applications after an earthquake, components that contain hazardous 
matenals, and components needed for continued operation of Occupancy 
Category IV facIlities DeSign professionals Involved In these facilities need to 
provide ISAT with a list of utility services requiring an Ip greater than 1 0 

The ISAT Project Worksheet located at the back of the Manual IS provided as a 
vehicle for gathenng the required InformatIon To obtam assistance In 
performing calculations, complete the Worksheet and transmit It to (SAT 
Technical Service The resultant Fp values will then be calculated by ISAT and 
returned In conjunction With project specific submittal documentation 

To obtain project worksheets for use wIth other codes, please contact ISAT 
Technical Service 

ISAT ENGINEERED BRACING TABLES 

The cumulative result of applymg the seismiC demand formulas IS the need to 
provide engmeered seismiC restraint systems covenng a substantial range of 
possible hOrizontal accelerations For SimpliCity, tlie worst case honzontal 
acceleration can be calculated at the underside of the roof deck and then used 

i 

for all floors of the structure However, to achieve economy of .nstallatlon, the 
honzontal acceleration for each floor can be computed separately and used In 
conjunction with the ISAT braCing tables 

In response to thiS need ISAT has generated concise tables of the mintmUn1 
restraint reqUirements for a broad array of component accelerations applied to 
commonly used suspended utilities 

Please note - The use of the ISAT Engineered BraCing Tables IS only applicable 
In conjunction With the use of ISAT's family of seismiC restraint hardware No 
Substitutions Allowed 

For additional information contact ISAT Technical Service toll free at 
877 -999-4728 or Visit our web site at www-lSATSB.com. 

JUN 0 5 l012 
InternatIonal SeIsmIC AppJlcatJonTechnology 

1.4848 Northam Street, La Mirada, CA 90638 
an-999-4728 (Toll Free) 714-523-0845 (fax) 

www lsatsb com -
Perrrut Number 

Model Law Structural Engineer 
NCEES No 20675 

Rev 0 

11101107 

Page 

0.4 
2006/Be 



INTRODUCTION - CONTINUED 

SPECIAL INSPECTION 

Per Sections 1704 thru 1707 of the 2006 IBC, Special Inspection IS reqUired of 
certain mechanical, electncal and plumbing systems Within facIlities assigned to 
Seismic Design Categories C, 0, E or F The registered design professional In 
responsible charge may utilize ISAT documentation as the basIs for submitting 
a "special Inspectton plan" for these Items as required by Code Section 1705 
Please contact ISAT Technical ServIce for assistance 

Along with the need for speCial inspection of speCific components as referenced 
above, contractors are reqUIred by 2006 IBC, Section 1706 to submit "a written 
statement of responsibility" prior to Installation of the system or cornponents 
Please contact ISAT Technical Service for assistance In meeting this 
reqUirement 

A defimtlon of what systems and components reqUire speCial Inspection per the 
Code IS prOVided Within the Manual under the Application Notes section speCific 
to each trade 

BLAST PROTECTION AND OPERATIONAL RESILIANCY 

In addition to seismiC restraints, ISAT furnishes hardware and engineering 
services for restraint systems whose use IS Intended to enhance the resillancy 
of utility systems Within cntlcal faCIlities where It has been deemed necessary to 
mitigate against the potential of a bomb blast For more mformatlon on this 
tOPIC please contact ISAT. 

~ 
VJce Presldent - Engmeenng 

JUN (p 5 2012 

Shannon Rose, PermIt Number 

Director - Englneenng ServIces 

International SeismIc Application Technology 
14848 Northam Street, La Mirada, CA 90638 
877-999-4728 (ToU Free) 714-523-0845 (fax) 

www lsatsb com 

Model Law Structural engineer 
NCEES No 20675 

Rev 0 
11101107 

Page 

0.5 
20061BC 



DESIGN CONSIDERATIONS 

1 Information within the ISAT Manual IS Intended only as a gUideline for the 
design of seismiC restraint systems It IS not Intended as the basIs for the 
design of the suspended utility nor IS It Intended to be all Inclusive of every 
element of the suspended utlhty Certain elements of systems such as trapeze 
assemblies, support frames for suspended mechanical equipment or pipe 
anchors and gUides for steam lines may require additional design, analysIs and 
detailing by a Registered Design Professional 

2 Seismic restraint layout drawings prepared by persons familiar with and 
expenenced In the design and layout of support and seIsmiC bracing systems 
may be required In order to offer a more complete deSign package to the 
installing contractor 

3 Any deviation from the ISAT BraCing Tables or ISAT Installation Details shall 
only be made uSing sound deSign practices by a qualified engineer with the 
approval of the Engineer of Record and the code Authority HaVing Junsdlctlon, 
subject to local code reqUirements 

4 It IS the responslblhty of the Engineer of Record for the bUilding to confirm 
sUitability of the structure to accept the vertical support loads and seismic 
reactions generated as a result of these deSigns 

5 All ISAT brace assemblies employ propnetary ISAT seismiC brackets, third 
party tested and wItnessed by a licensed California structural engineer. No 
deViations or substitutions allowed without the express written consent of ISAT 
Any unauthorized deviation or Substitution vOids all englneenng 

6 Use of ISAT's elemental engineering data for the generation of custom 
engineered braCing solutions IS solely the responSibility of the deSigner 
Consultation with ISAT IS adVised ISAT deSign values are subject to change 
Without notICe 

7 Where specification or Job requirements deViate 'from those shown In the ISA T 
Manual, the more stringent requIrement shall prevail 

8 ISAT matenals and deSign work are produced With a degree of care and skill 
ordlnanlyexerclsed by other reputable members of our profeSSion No other 
warranty, expressed or IlTlplJed, IS made 

JUN 0 5 2012. 
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DESIGN CONSIDERATIONS - CONTINUED 

9 Where design of nonstructura[ components or their supports IS required by 
ASCE 7-05, Chapter 13, such design shall be shown In the construction 
documents prepared by a registered design profeSSional for use by the owner, 
bUilding officials, contractors and Inspectors 

10 The installation of seismiC restraints for nonstructural components may reqUire 
the engineer In responsible charge to prepare a statement of special inspection 
for submittal by the permit applicant and the installation may be subject to 
special inspection See lSAT Page 11 1, "Special Inspection and Quality 
Assurance" 
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GENERAL APPLICATION NOTES 

1 ISAT Application Notes, Engineered Bracing Tabfes and Detail Drawings comply 
with the requirements of a spectrum of codes, standards and guidelines 
includIng but not limited to the 2006 International Building Code and ASCE 7-05. 
Other recommended provisions and research documents such as FEMA 302, 
FEMA 368, FEMA 450, Army Corp of Engineers TI-B09-04, Department of 
Defense UFC 3-310-04(6/07) and NFPA 5000 are used as references and 
supportmg documents. 

2 "Every structure, and portion thereof, including nonstructural components that 
are permanently attached to structures and their supports and attachments, shall 
be desIgned and constructed to resist the effects of earthquake motions In 
accordance With ASCE 7 . "per IBC Section 1631.1. 

3 Project seismIC deSign parameters shall be de'fined on the plans or Within the 
construction documents by the Engineer of Record in accordance With IBC 
Section 1603.1 5. Specl1ic earthquake data used for nonstructuraf seismic 
braCing deSign (and required by IBC. Section 1603 1 5) Includes the mapped 
Spectral Response Accelerations, Ss and S1, Site CI~ss; Spectral Response 
CoeffiCients, Sos and S01, Seismic DeSign Category. 

4. Information within the ISAT Manual IS Intended only as a gUideline for the deSign 
of seismiC restraint systems. It IS not mtended as the baSIS for the design of the 
suspended utihty nor is It mtended to be all lncluslve of every element of the 
suspended utllrty. Certain elements of systems such as trapeze assemblies, 
support frames for suspended eqUipment may requIre addrtlonai deSign, anafysls 
and detailing by a Registered Structural Engmeer. Contact ISAT Technical 
Service for assistance 

5. All seIsmiC braCIng assemblies shall utilize ISAT supplied, proprietary, Rod 
Capture seismic brackets unless noted otheJWlse. No Substitutions Allowed 

6. Every run which requIres braCing shan have a minimum of two Transverse 
Bra'ces locations and one longitudinal Brace location 

7 For the purpose of these guidehnes a "run" is defined as a suspended, 
distributed utility having a mtnimum of 10 foot straight run length 

8 If a change in run direction results In an offset In the run, the offset may not be 
required to be braced Refer to specific gUidelines per the "A" series pages 

International SeISmic Application Technology 
14848 Northam Street, La Mirada, CA 90638 
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GENERAL APPLICATION NOTES • CONTINUED 

9 Solid strut provides higher design capacities than punched or slotted and may 
allow for greater brace spacing The ISA T Bracing Tables, therefore, are based 
on the use of solid strut for rrgld seismiC restraint brace arm construction unless 
noted otherwise Refer to page E 1 for brace arm lengths and capacities. 
Punched or short slot channel may be used provided the reduced design values 
on Page E1 are accounted for. 

10 For trapeze construction, strut may be solid, punched With holes or short slots 
. Trapeze beam elements and maximum uniform loads are shown on Page G2 

11. Sohd, punched or short slot strut may be used for rod stiffening, refer to page 
G1. 

12 Strut wrth 3'1 long slot or large diameter knockouts are not to be used 

13 Where brace elements are through-bolted, the mounting hole In the element is to 
be no more than 1/16" In drameter larger than the bolt or threaded rod 

14 A Longitudinal Brace at a 90 degree change In direction may act as a Transverse 
Brace If It IS located Within the set back distances per the "An series pages The 
brace arm and anchorage must be sized to meet or exceed the requirements of 
the tabulated Transverse Brace loads. 

15 A Transverse Brace may act as a Longitudinal Brace If It is located Within the set 
back distances from the change In direction as shown Within the "A'll series 
pages The brace arm and anchorage must be sized to meet or exceed the 
requirements of the tabulated Longitudinal Brace loads 

16 Avoid braCing to structural elements which may respond differently In a seisrruc 
event 

17 The Engineer of Record for the building shall review the ISAT attachment details 
and loads to determine the SUitability of the structure to accept such loads prior 
to installation of the seismic braCing system 

18 When utilizing cable braCing for other than vibration Isolated systems, tension the 
cable to remove slack Without indUCing uplift of the suspended element Cable 
Instal/atlon IS to be symmetncal. 

19 As a general rule, do not mix rigid braCing and cable braCing in the same run .. 
However, once braCing has made a 90 degree change In run direction, the 
braCing type may SWitch from ngld to cable or Vice versa 
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GENERAL APPLICATION NOTES - CONTINUED 

20 Bracing tables Included In this Manual are based on a nominal brace angle of 45 
degrees from honzontal +/- 2.5 degrees. Brace angles Jess than 45 degrees are 
acceptable without modification Brace angJes greater than 47.5 degrees and 
less than 60 degrees from hOrJzontal are acceptable, however, the Tabulated 
Brace Spacing and anchorage loads will require modification by ISAT Technical 
Support 

21 Bracing may be installed With up to +/- 7-% degrees vanatlon from "true" 
Transverse or "true" Longitudinal alignment without the need for additional 
englneenng Refer to Installatton details 

22. Brace Reaction (P) per the Engineered BraCing Tables was calculated based on 
a brace arm inclination of 45 degrees To determine the honzontal or vertIcal 
component, divide Brace Reaction by 1 414 For purposes of thiS Manual, 
"pOint load" equals Brace Reaction divided by 1 414 Where other brace angles 
are used, the vertical and hOrizontal force components may be calculated using 
the principles of statics 

23 Minimum Rod Diameter sIzes for seismiC brace locations are shown Within the 
ISAT "C" Senes Engineered BraCing Tables For locations utiliZing cable brace 
arms, the rod size IS based on dead load plus a vertical seismic acceleration 
force equal to 0 2 Sos Wp In accordance With ASCE 7-05, Sections 12.4 2 2 and 
13.3.1. Where ngld brace arms are to be utilized the vertical component of the 
seismIC brace reaction has also been added to the rod load. Rod strength 
values are listed within the "H" senes pages 

24. Compare ISAT minimum rod diameters to the Jocal trade speCific requIrements 
and to the project speCifications Use the largest requIred rod diameter. 

25. Un-braced suspended utilities are to have a 6" minimum clearance to ceiling 
support wires .. 

26. Bolt connection strength and strut-nut slippage design values are based on the 
Manufacturers recommended bolt torque If these are not given use the values 
listed below: 

tr3lB"DlameterB01e1 19 ft-Ibs 
1/2" Diameter Bolt 50 ft-Ibs 
5/8" Diameter Bolt 100 ft-Ibs 

For RC-1 and RC-2 Rod Stiffener tightening requirements, irefer to Page G1 
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GENERAL APPLICATION NOTES - CONTINUED 

Post Installed anchor strength values used for attachment of seismIC bracing to 
concrete decks are based on cornbmed tension and shear In accordance with 
the recommendanons of the Manufacturer's data given In the ICC evaluation 
report for the anchor Refer to anchor installation pages for anchor torque, 
minimum anchor spacing and edge distance requirements 

Post mstalled mechanical expansion anchor embedment shown on ISAT details 
IS to be measured before the anchor settmg torque IS applied. The observed 
anchor projection after the proper torque IS applied may Increase by a maximum 
of one bolt diameter. 

Seismic braCing may not pass through a structural seismiC separation JOint 
Utility systems that pass through a seismiC separation JOint must be seismically 
restraIned within 5 feet of both sides of the separation or within 5 feet of pomt of 
connection of any hardware deSigned to accommodate seismiC movement 
across the span of the separation JOint 

With the approval of the Engineer of Record, utility systems within a basement 
that are suspended from the overhead deck may be braced to load beanng 
basement walls provided that the walls and the overhead deck Will respond 
sImilarly dUring a seismiC event. 

A brace arm for a smaller dlstnbuted utilIty IS not to be utilIZed as a transverse or 
longltudmal brace for an adjoIning run of a larger distributed utilrty. 

The ISAT component design and published loads to the structure are working 
loads. MaXim urn anchorage deSign loads are working loads based on combined 
tension and shear Anchor ultimate strength values have been converted to 
working loads In accordance with the anchor Manufacturer's ICC Report. 

For ISAT seismic restraint components, refer to Section F. For all general 
components refer to Section H, Approved Hardware and Qualified 
Manufacturers. 

..... 
34. Where the Code alJows seismiC restraints to be omitted from a component, 

provIsions shall be made to avoid seismIC Impact with other components or 
Impact with elements of the building structure Impact risk analysis of non­
braced components to be by others. 

35 For anchorage deSigns presented In this Manual, light weIght concrete IS to be 
sand light weight concrete 
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GENERAL APPLICATION NOTES - CONTINUED 

36 In developing the ISAT Bracing Tables, the pipe stress limitations of ASCE 7-05, 
Section 13.6.11 2 where determined and accounted for when engineering the 
MaxImum Allowable Transverse Brace Spacing. 

37. Brace locations may be field relocated to an alternate support location within the 
same utility run when the length of the utility tnbutary to the brace does not 
exceed the brace spacing tabulated In the C-Senes Bracing Tables Anchorage 
and support rod details are to be taken from the Bracing Tables 

ret 01 portland 1 
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SEISMIC BRACING NOTES 

.'--') HVAC DUCT AND MECHANICAL"EQUIPMENT 

, 
I ) 

1 [n complJance with the 2006 IBC, seismiC bracing is to be instalJed on all 
suspended HVAC duct runs and mechanical equipment per ISAT's engmeered 
bracIng tables, ISAT1s Installation details and the following crltena. 

BRACING REQUIREMENTS FOR SUSPENDED HVAC DUCT AND 
MECHANICAL EQUIPMENT 

Seismic Design Ip Service Bracing Requirements Category 
A and B All No Bracing Required 

C 1.0 No Bracing ReqUIred 
D,E,F 1.0 Brace Duct Havlng A Cross-SectIonal Area 6 Fr Or 

Greater 
C,D,E,F >10 Subject To Pre--Approval Of The AHJ, Bracmg My 

Be Omitted From Ducts Less Than 6 Ff In Cross 
Sectional Area Otherwise Brace All Duct> 5 Lbs/LF 

Note: Ip refers to Importance factor of the component. 

2 For All SeIsmic Design Categories, where Ip = 1.0, seismiC restraints are not 
required for duct supported by rod hangers if the follOWing conditions are met 
for the full length of the run 

a) The rod hangers are 12" or less In Jength from the top of the duct or 
component to the bottom of the structural support for the hanger and the rod 
hangers are detailed to aVOid slgnrficant bending of the hangers and their 
attachments. 

b) The omiSSion of seismiC restraints will not result In damaging impact With 
other systems or components 

3 Where bracing is allowed to be omrtted, flexible connections are required 
between any fixed juncture, eqUipment or component and the connecting 
HVAC duct 

4 For Seismic DeSign Category 0, E or F where component Ip > 1 O. Brace aU 
suspended equipment. 
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SEISMIC BRACING NOTES 

HVAC DUCT AND MECHANICAL EQUIPMENT (CONT'D) 

5 For SeismiC Design Categories D, E or F where Ip = 1 0 

a) No bracing IS required for floor supported equipment weighing less than 400 
Ibs and with legs Jess than 4 feet In height where the equipment IS attached 
via flexible connections between Itself and associated utilities (conduit, 
prplng J etc) 

b) BraCing may be excluded from suspended equipment weighing S 20 Ibs. 
that has flexible connections between the equipment and associated 
utilities ,-

c) Where In-line eqUipment weight IS > 20 Ibs and :5 75 lbs, the equipment IS 

hard connected In-line to the duct and the duct itself is braced, Independent 
braCing of the equipment is not required 

d) Independently brace all In-line equipment greater than 751bs. 

6 All trapeze assemblies supportIng ducts shall be braced consldermg the total 
weight of the duct(s) and insulation on the trapeze If the actual weIght of the 
duct IS unknown, refer to Duct Weight Charts 2 Section X. 

I 

7. Un-braced piping attached to in-line equipment shall be provided with flexible 
connections 

8. SpeCial Inspectron ReqUirements: 

Per Section 1707 of the 2006 IBC, specla) Inspection for HVAC ductwork and 
mechanlcaJ equipment is reqUired as follows: 

a) PeriodiC speCial inspection dUring anchorage installatIon and seismic 
restraJnt mstallabon as required for all HVAC duct systems under Note 1 
(above) where the component Ip > 1.0. 

b) Periodic special Inspection IS required during the InstaUatlon of HVAC 
ductwork that will contain hazardous matenals In structures assigned to 
seIsmiC DeSIgn Category C, D, E or F. 
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SEISMIC BRACING NOTES 

l~) HVAC DUCT AND MECHANICAL EQUIPMENT (CONT'D) 

c) Periodic speCIal inspection IS required dUring the Installafion of vibratIon 
Isolabon systems in structures assigned to seismiC Design Category C, D, E 
or F where the construction documents reqUIre a nominal clearance of 0 25 
inches or less between the equipment support frame and restraint 

9 Plastic or fibergJass ductwork shaH be braced at one-half the spacing identified 
In the ISAT braCIng charts for the equivalent weight metal duct 

10 Brace spacing shall not exceed ISAT's maximum allowable 40 foot transverse 
and 80 foot longitudinal limitations for HVAC Duct. 

11. All seIsmiC braclng assemblies shall utilize ISA T supplied, proprietary Rod 
Capture seIsmiC brackets and other ISA T manufactured hardware unless noted 
otherwise NO SUBSTITUTIONS ALLOWED Use of any substitute bracket 
vOids all engineenng 

12 Every HVAC Duct run which reqUires bracing shall have a minimum of two 
Transverse Braces and one Longitudinal Brace For the purposes of this 
Manual, a run IS defined as a suspended element of 10 foot minimum straight 
length 

) 13. A Transverse Brace shall be Installed on one Side of a honzontaJ 90 degree 

) 
-~ 

change .n duct dlrecilon 

14 A Longitudinal Brace may act as a Transverse Brace If It is located within two 
duct Widths of a 90 degree change In direction and It IS Installed on the larger of 
the two ducts 

15 A Transverse Brace may act as a I-ongltudlnal Brace If It IS located within two 
duct widths of a 90 degree change In direction, If the brace arm has been Sized 
to meet or exceed the requirements of the Longitudinal Brace and the 
Transverse Brace IS Installed on the larger of the two ducts. 

16. A transverse brace for a smaller duct IS not to be utilized as the longitudinal 
brace for an adJolrllng run of larger duct. 
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SEISMIC BRACING NOTES 

HVAC DUCT AND MECHANICAL EQUIPMENT (CONT'D) 

17 Where a duct passes through a wall may be considered a Transverse Brace 
(ocahon provIded the duct IS tightly constrained and It IS a rigid connection The 
ability of a breakaway smoke damper to act as a transverse brace locanon IS to 
be evaluated on a case-by-case basIs The Engmeer of Record or the Project 
Architect must venfy the ability of the wall to accommodate the transverse 
seismiC load 

Flexible connections at walls are not allowed as Transverse Brace locations 

18. Vertical support spacing for trapeze mounted duct IS to be the lesser of 10 foot 
maXimum, or the maximum as dictated by the International MechanIcal Code, 
as hsted In the project specifications, or as allowed by the local code authonty. 

19. Each layer of a multi-layer trapeze rack shall be braced individually based on 
the weight of the individual layers 

20. All vertical nser ducts shall Include lateral restraint at the top and bottom of the 
" riser and at each intermediate floor, not to exceed a maxfmum 30 foot mterval 

21. For bUildings SIX stories or more in height, the lateral seismIC restramt and the 
vertical support shaIJ be engmeered on an Individual project basIs. 

22. Vertical duct runs which are mechanically attached to floors at point of 
penetration are considered a transve~se and longitudinal brace location when 
the anchorages and the duct framing are SIzed to accommodate the lateral 
load 

23 When used to construct a ngld brace arm assembly, minimum 12 gauge steel 
channel shall be solid Punched or short slot channel may be used provided 
the reduced Brace Arm design values on Page E 1 are accounted for 

CIty of Portland 
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SEISMIC BRACING NOTES 

VIBRATION ISOLATED HVAC DUCT AND MECHANICAL EQUIPMENT 

1. ISAT Includes reqUIrements for the seismic restraint of vibratIon isolated duct 
and eqUipment suspended from spnng hangers However, deSign of the 
Vibration isolated support system Itself must be accomplished separately on a 
Job specific baSIS by a qualified engineer. I 

2. Install Vibration Isolation hardware per manufacturer's instructions to achJeve 
the required degree of Isolatron and/or deflection 

3 Unless noted otherwIse on the plans or Within the project documents, spnng 
Isolated hanger supports shall be used at the first three hanger supports on 
the discharge and/or the Inlet of duct connected to vlbratton isolated fans, aIr 
handling Units or other eqUIpment 

4 Vibration isolated hangers that also require seIsmiC braCing shall be braced 
usmg galvanized steel cable or minimum 12 gage hanging wire tied to ISAT 
deSIgned and tested seismic brackets NO SUBSTITUTIONS. Use of any 
non-ISAT bracket VOids all engIneering 

5. Cable to be Installed With suffiCient slack to accommodate, but not exceed, the 
Vibration Isolators calculated deflecbon See manufacturer's Vibration Isolator 
speclficabons. Do not tension cables to the extent that they support gravity 
loads Cable installatIon IS to be symmetrical 
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FOR CABLE BRACE 
ASSEMBLY AND DECK 

ANCHORAGE REQUIREMENTS 
SEE BRACING TABLES 

SINGLE CHANNEL EQUIPMENT TOP 
RESTRAINT 1 5/81 X 1 51811 X 12 GA 
TYPE 81 f PAGE G2 

#10 SHEET METAL 
SCREWS MAX 12D 0 C 

tSAT BRACE ASSEMBLY 
PER BRACING TABLES 

EQUIPMENT 

OVERHEAD VIEW 

THREADED ROD, 
PAGE H1 

STIFFENING 
REQUIREMENTS. 

PAGEG1 
SPRING HANGER, 

PAGEG4 

END VIEW 

4-ROD SUSPENDED EQUIPMENT, S250R SEISMIC BRACKETS 
4-WAY SPLAYED TRANSVERSE-LONGITUDINAL CABLE BRACING 
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FOR CABLE BRACE 
ASSEMBLY, THREADED 

SUPPORT ROD 
AND DECK ANCHORAGE 

REQUIREMENTS SEE 
BRACING TABLES 

NOTE. 

SINGLE CHANNEL 
1 5/8uX 1 5/8112 GA 

(TYP) 

ISATBRACE 
ASSEMBLY 

PER BRACING 
TABLES 

HEXNUTW/ 
1 5/a- SQ NUT (TYP) 

MOUNTING BRACKET 
FROM MANUFACTURER 

FAN ORIENTATION AND 
MOUNnNG BRACKET 
LOCATION MAY VARY FROM 
THOSE SHOWN 

FAN 

,,--------, 
r , 
LT-------rJ 

I I 
I I 
I I 
I I 
I I 
I I 
l J 
"""---:....-:r::r=...----' E ___ J 

THREADED ROD, 
PAGE H1 

STIFFEl\jING 
REQUIREMENTS, 

PAGEG1 
SPRING HANGER, 

PAGEG4 

ELEVATION VIEW 
4-ROD SUSPENDED EQUIPMENT WEIGHT 

4-WAY SPLAY TRANSVERSE-LONGITUDINAL CABLE FAN BRACING 

CIty of Portland 
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CABLE BRACING REQUIREMENTS 7 

M.ECHANICAI: EQUlPM.E/Y.T,. ROD HUNG MAXIMUM HORIZONTAL SEISMIC FORCE = 060G's 
RequIres Use of ISAT SeIsmIc Brael<ets Use of Any Non-ISAT Braeleet VoIds Englneenng 2006 Intematlonal Building Code Compliant 

--
Equipment Rod 1 Min 8 I 4-;WA Y SPLA YEO BRACING REQUIREMENTS 

Maximum Total Vertical Brace J Min MIn Brace Anchorage e 

Operating Vertical Support Reaction Brace Fonn Pour" Metal' 

WeIght Load Rod Ole P Assemblv Oeck Deck 

(Iba) (lbs) (In) (Iba) Page E3 Page 01 Page 02 

! ! 2 ROD SUPPORT 'I I 4-Wa Splayed Brace Pattem (B39 0 B39 3) 

25 15 3/8 15 C81 N1 L1 
50 30 3/8 30 CB1 N1 L1 
75 45 318 45 CB1 N1 L1 

I 
100 60 3/8 60 CBf N1 L1 

1~1\~:J~~ 
265 159 3/8 159 CB1 N2 L2 

" 300 180 3l1t 180 CBU N2 L2 

4-ROD SUPPORT I 4-Way S~ layed Brace Pattem (B39 1 839 4. B50 3) 

500 150 3/8 300 CB11 N3 L3 
~ 

750 225 3/8 450 CB2 N5 L5 

dPJ 1,000 300 3/8 600 CB2 N6 La 
lFii1l 2000 600 112 1200 C812 N12 L12 

I L- ~n 
C ~=- 3000 900 112 1800 C812 N18 L18 

"'0 Z ©~-.:t 3,600 1,080 5/8 2,160 C822 N22 L22 ('[) 

;3 ~~o I I I 8·WA Y SPLA YEO BRACING REQUIREMENTS 
<:.:> - I ;::;. I 

&-ROD SUPPORT ;! Z C!:1\ -~." I I : 8 Way Splayed Brace Pattem (B39 2) I 

3 i=""",O 
£:~ :J. 4000 1200 1/2 1,200 CB12 N12 L12 

0-
........., 

A~- 5000 1500 518 1500 C921 N15 Li5 
~ Cl rC"g --'" 6000 1800 5/8 1800 C821 N18 L18 ........., 

~Q. 
~ 7,200 2160 518 2,160 CB22 N22 L22 
m 

1 TVI..=D + Fv + (0 2SosI1 4 x Wp) All Terms Are Working Loads 6 As An Alternate Brace Anchorage Connections To Structure May Be Employed Using Any Detail From 

" nUl usee! Struclural Connections Section WD- Series Details Where Assembly Design Value Meets Or Exceeds 
3 At Max 45 Degree Brace Inclination Where Brace IncDnation Exceed, 47 5 Degrees Brace Reaction 

Reduce Brace Spacing 50% From That Shown 7 For Trade Specific Bracing Installation Notes, Refer To Page 9 1 
4 Min 3 000 psi NWC Arrt "N Series" ConnecUon May Be Utilized Having A Numeric 8 Vertical Support Connections May Be Selected From The 'G" Series DemO, Where 

DeslgnaUon Equal To Or Higher Than That Shown Design Value Meets Or Exceeds Rod Total Vertical Load 
5 Min 3000 psi NWC or LWC Any "L Series" Conneclton May Be UtlDzed Having 

A Numeric DeSignation Equal To Or HIgher Than That Shown 

Sl~~i 
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HEX NUT WITH PLATE 
WASHER (TYP ) 

BLOCKING AND 
CONNECTION TO THE 

STRUCTURAL DIAPHRAGM 
ARE TO BE DESIGNED BY 

THE STRUCTURAL ENGINEER 
OF RECORD 

(1) 1/211 (21 MACHINE BOLT 

ISAT BRACE ASSEMBLY 
PER BRACING TABLES 
NO SUBSllTUllONS 

(2) LAYERS OF 1/2' C 0 PLYWOOD EACH 
SIDE X 21-{)" WIDE AND VERTICAL EXTERIOR 
GRAIN NAIL PLYS TOGETHER WITH 60 NAILS 
AT 3D 0 C VERTlCALL Y AND HORIZONTALLY 

STRUCllJRAL ENGINEER OF RECORD TO CONFIRM SUITABILITY 
OF STRUCWRE TO ACCOMMODATE THE LOADS SHOWN 

WOOD JOIST WITH BRACE ARM PERPENDICULAR TO JOIST 

1-J~JJtlJ~ 
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International SeIsmic ApplIcation Technology 
_-.....---=--:::---:----1-:---g14848 Northam Stree~ La Mirada, CA 90638 

77-999-4728 (Toll Free) 714-523-0845 (fax) 
www Isatsb com 

JUN 0 £ 201: 

~=------It--Mhdel Law Structural Engineer 
Permit Number NCEES No 20675 

Rev 1 
10101106 

Page 

D7.1 



HEX NUT WITH PLATE 
WASHER (TYP) 

BLOCKING AND 
CONNECllON TO THE 

STRUCTURAL 
DIAPHRAGM ARE TO BE 

DESIGNED BY THE 
STRUCTURAL 

ENGINEER OF RECORD 

(2) 1/21 0 MACHINE 
BOLTS@9"OC 

ANGLE 311 X 3" X 1/41 
WITH 9/16D HOLE 

ISAT BRACE ASSEMBLY 
PER BRACING TABLES 
NO SUBSmUllONS 
p::: 750# MAX 

(2) LAYERS OF 1/2" C 0 
PLYWOOD EACH SIDE 
X 21 - a" WIDE AND VERTICAL 
EXTERIOR GRAIN NAIL PL YS 
TOGETHER WITH 6D NAIL AT 3D 

o C VERllCALL Y AND 
HORIZONTALLY 

STRUCTURAL ENGINEER OF RECORD TO CONFIRM SUITABILITY 
OF STRUClURE TO ACCOMMODATE THE LOADS SHOWN 

WOOD JOIST WITH BRACE ARM PARALLEL TO JOIST 

Internabonal SeIsmic ApplIcation Technology 
14848 Northam Street, La Mirada. CA 90638 

CIty of Portland 877-999-4728 {Toll Free} 714-523-0845 (fax) 
lRl~~III, 'ttl!' II» I, UJ~ rCrr»II»[I-+-_____ www_IS_ats_b_c_om __ ......-__ --t 
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BLOCKING DESIGN AND 
CONNECTION TO THE 

STRUCTURAL DIAPHRAGM 
ARE TO BE DESIGNED BY 

THE STRUCTIJRAL ENGINEER 
OF RECORD 

(2) LAYERS OF 1/2" C-D PLYWOOD EACH SIDE 
X 21-0° WIDE AND VERTICAL EXTERIOR GRAIN 
NAIL PLYWOOD TOGETHER WITI-i 60 NAILS 
AT 3" 0 C VERTICALLY AND HORIZONTALLY 

1 5/8" X 1 5/811 X 12 GA SOLID STRUT 

2-HOLE INO TURND CORNER BRACKET WrrH 
1/2 MACHINE BOLTS AND STRUT NUTS, 
TORQUE TO 50 Ff -LBS 

IE-- 21_0B MAX JOIST SPACING -V' 

ISAT BRACE ASSEMBLY 
PER BRACING TABLES 
NO SUBSnTUTIONS 
9/160 HOLE IN SmUT 

~I 

STRUCTURAL ENGINEER OF RECORD TO CONFIRM SUITABILITY 
( OF STRUCTURE TO ACCOMMODATE THE LOADS SHOWN 

WOOD JOIST WITH BRACE ARM CONNECTION TO STRUT 
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Directory .. ISAT Cable Brace Assemblies 

ISAT SeismiC Brackets 1 Cable Cable Brace Assembly Brace 
ISAT Brace 1 Rod Lower Upper Brace Arm Design Value (P) 2 Assembly 
Assembly DIameter Bracket Bracket Dia To Rod Not To Rod Detail 

Inch Page F Page F Inch Lbs Lbs Page 
CB1 3/8 S250R S250R 1/16 160 160 E43 

CB11 3/8 S250R S250R 1/8 300 300 E43 
CB2 3/8 RCHWS38 ABHWS 1/8 667 667 E41 
CB3 3/8 RCHWS38 ABHWS 3/16 950 950 E41 
CB4 Reserved For Future Use 
CBS 3/8 RCCX38 ABF12 3/16 1,115 1,400 E42 
CB6 3/8 RCCX38 ABF12 1/4 1.115 1,865 E42 
CB10 1/2 RCHWS12 ABHWS 1/8 667 667 E41 
CB11 1/2 RCHWS12 ABHWS 3116 950 950 E41 
CB12 1/2 RCHWX12 ABHWS 1/4 1,860 1,860 E42 
CB13 1/2 RCHWX12 RCHWX12 1/4 2,060 2,185 E42 
CB14 112 RCCX12 ABF34 3/16 1,400 1,400 E42 
CB15 112 RCCX12 ABF34 1/4 1,960 1,960 E42 
CB20 5/8 RCHW58 ABHWS 3/16 1,400 1,400 E42 
CB21 5/8 RCHW58 ABHWS 1/4 1.860 1,860 E42 
CB22 5/8 RCHW58 RCHW58 1/4 2,185 2,185 E42 
CB23 5/8 RCC58 ABF12 3/16 1,400 1,400 E42 
CB24 5/8 RCC58 ABF12 1/4 1,865 1,865 E42 
CB25 5/8 RCC58 ABF34 1/4 1.960 1,960 E42 
CB30 3/4 RCHW34 ABHWS 3116 1400 1,400 E42 
CB31 3/4 RCHW34 ABHWS 1/4 1860 1,860 E42 
CB32 3/4 RCHW34 RCHW58 1/4 2,185 2.185 E42 
CB33 3/4 RCC34 ABF12 3/16 1,400 1,400 E42 
CB34 3/4 RCC34 ABF12 1/4 1,865 1,865 E42 
CB35 3/4 RCC34 ABF34 1/4 1,960 1,960 E42 
CB40 7/8 RCHW78 ABHWS 3/16 1,400 1,400 E42 
CB41 7/8 RCHW78 ABHWS 1/4 1,860 1,860 E42 
CB42 7/8 RCHW78 RCHW58 1/4 2,185 2,185 E42 
CB50 1 RCHW100 ABHWS 3/16 1,400 1,400 E42 
CB51 1 RCHW100 ABHWS 1/4 1,860 1,860 E42 
CB52 1 RCHW100 RCHW58 1/4 2,185 2,185 E42 
CB60 N/A ABHWS ABHWS 3/16 N/A 950 E41 
CB60 N/A ABHWS ABHWS 3116 N/A 1,400 E42 
CB61 NlA ABHWS ABHWS 1/4 N/A 1,860 E42 
CB62 N/A ABF34 ABF34 5/16 N/A 3.267 E42 

1 Use of Any Non-ISAT Bracket Voids Engineering 2 At Nominal 45 Degree Brace Angle 
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Cable Minimum Nominal 
Diameter Turn Clip 

Back Spacing 
Inch Inch Inch 
1/16 3 2 
1/8 31/4 21/4 

SWAGFITnNG 

S250R 

Cable Clip 
Nut 

Torque 
Ft - Lbs 

4 
45 

Assembly 
Design 
Value 
Lbs 
160 
300 

S250R TO S250R 

S250R SEISMIC 
BRACKET 

S250R TO S250R CABLE ASSEM8L Y 

REFER TO NOTE 18, PAGE 4 3 FOR CABLE TENSIONING 
ON NON-VIBRAllON ISOLATED INSTALLATIONS 

S250R CABLE TIE ASSEMBLY 
CABLE BRACING TO BE INSTALLED IN A SYMETRICAL PATIERN PER 8-SERIES INSTALLATION DETAILS 
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{250} 

(R 40) 

TOP VIEW 

ISO VIEW 

FRONTVl'eN 

STYLE uS250RII ROD CAPTURE LIGHT DUTY BRACKET 
DESIGN VALUE: 300 LBS. 

JUN 0 5 2012 

Permit Number 

InternatIonal SeIsmic ApplIcation Technology 
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www lsatsb com 
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TO BEAR Q\J STR\.lT I-
HEX to.UfOR SUP-ai-LOOKNUT. 

v-~~~----~----= r------~----------~ 

Rod Stlffen~r Chart 
Dim A Dim a 

Maximum Maximum 
Threaded Rod Length Spacing 

Rod 'VVithout Between 
D[ameter stiffener Rod Stiffeners 

Inch Inch Inch 
318 16 20 
112 18 22 
518 24 28 
3/4 30 SO 
118 40 40 
1 46 46 

11/8 54- 54 
1114 58 58 
13/8 66 66 
1112 12 72 

NOTE 
ii.il STIFFENERS MAY BE ELlMlNA.lEO 'v\'JfJE TWO 
AlGID f3RACES AfE ATTACHED 10 lHESAME ROD AND 
AF£ 180 DEGREES OFPoseoltl ONE ANOlliER. 

STRUT MUST BEAR 
ON NUT (TVP.l 

\~o.1 RODSTIFFENEA 
\a.tI' lHRU 1>6' O~ ROO 

~ 
STR\1T. 
16HX16Hx12GA. 
SCUD ORSLOTfED x 8'-0' MAX 
1 &Hx16iB1 x12GA. 
saUD BACK-1U-BACKx 15-0' 
MAX. {NOT SHOWN) 

smUf 

DETAIL Ai MULTJ..llERB'.l 
1RAPE2E SYSTEMS 

002: B1 STRUT 1 5I8l x 1 5)fr x 12 GA. 
SOLD OR SLOT'TED X. 81..0- MIOC (NOT SHO'M'J) 
RC2.1. B2 STRUT 1 5/81 x, 5I1JD x 12 M. 
SOUD BACK-TO-BACKx 15-(11 MAX. 
f}S~ 

NOllCE ROD STlFA:NING AEaJIRED ONLY FOR HANGER 
RODSTOWHICHSSSMlCE!RAOINGHASBEENINSTAllBl. 

mHTEN STIFFENER NUTTOFINGER 
TOHT Pl..US2 FUlL TURNS OFTHE NUT 
MI\X. AIlOW.ABLE STRlTf'OOMFAESSlON' 
81 SC1.ID= 2SOO LBS B1 SlOTTED:: 2000 LBS 
B2 SCl.ID == 2100 LBS B2 SLOT1ED NaJ' AI.l..OWED 

ROD STIFFENING REQUIREMENTS 

JUN 0 5 2012 

Permit Number 
Model Law StnJatul&! Engineer 
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Min ASTM A36 Steel 
High Temperature BUilding Services 

Applications PIPing 
Rod Maximum TenSIon Maximum TenSIon 

Diameter Design Value Design Value 
Inch Lbs Lbs 
3/B 610 790 
1/2 1,130 1.460 
5/B 1,B10 2,340 
3/4 2,710 3,500 
71B 3,770 4,860 
1 4,960 6,400 

1-1/B 6,230 B,OOO 
1-1/4 B,OOO 10,300 
1-3/8 - 12,1BO 
1-1/2 - 14,960 
1-3/8 - 20,1BO 

2 - 26,6BO 
ASME 8311 ASME 831 9 

Rod Temp of 650 Deg 

ALL-THREAD ROD FOR VERTICAL SUPPORTS 

JUN 0 5 2012 
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INTERNATIONAL SEISMIC 
APPLICATION TECHNOLOGY 

Ground Mounted Equipment Details 

City of Portland 
lFffiE ~Ol, 'iM I I 

t,(I'J) iVJ 

JUN 0 5 2012 

PermIt Number 



lYP 

5'-611 

~--------------~r-----~~---------------n 

I411TYP 

• • 

t----- 3'-411 ----001-1-- 1'-1011 ---l ......... I ..... __ 3'-611 
__ -I T 

1----------- 8 1-8" --~--------___l 

HRU-6-1 ANCHORAGE PLAN VIEW 
SCALE 1/2" = 11-0" 

NOTES 
1 EQUIPMENT OUTLINE 

(MAX WEIGHT = 2879 LBS) 

2 CONNECTION PER DETAIL, TYP 

City of Ponlancl 
IRl~WII, {iV, I';) I, 11) 1",~ Ji 11 »1, 

«:;«} II,' j I 1/,1 ( 

JUN () 5) 2012 

Permit Nurr ber 

NOTE 
A IND1VIDUAL UNITS ARE ASSUMED TO 

BE RIGIDLY ATTACHED TO EACH OTHER 

International SeismiC Application Technology 
5070 NW 235th Ave Suite # 101 

Hillsboro, OR 97124 
www Isatsb com 

PROJECT 

LEWIS & CLARK COLLEGE 
NEW RESIDENl1AL HALL 

CONTRACTOR 

ORIGINAL 
02106/12 

DRAWN BY 
MSV 

PAGE 



JUN 0 5 2012 

PermIt NUmber 

:'.11, CONNCECTION DETAIL 
'-' - '~J SCALE 311 = 11-011 .-_______________ ..... 

NOTES 
1 EQUIPMENT AND ITS ATTACHMENT TO 

UNIT BASE BY OTHERS 

2 (E) 111 THICK LAYER GYPCRETE BY OTHERS 

3 (E) t THICK PLYWOOD BY OTHERS 

4 3" LONG to LAG SCREW, TYP 

5 4x WOOD BLOCKING BY OTHERS 

Internabonal SeismiC Application Technology 
5070 NW 235th Ave SUite # 101 

HIllsboro, OR 97124 
www lsatsb com 

PROJECT 

LEWIS & CLARK COLLEGE 
NEW RESIDENTIAL HALL 

CONTRACTOR 
~t=I\.II:::R.o.1 C::1-lt=t=T IVIt=TAI \AlrU~K~ 

ORIGINAL 
02106/12 

DRAWN BY 
MSV 

PAGE 



21-01/211 

1--1. -- 21-41/2" ---{.I 
HRU-6-1 ANCHORAGE PLAN VIEW 
SCALE 1/2h = 11-0" 

NOTES 
1 EQUIPMENT OUTLINE 

(MAX WEIGHT = 234 LBS) 

2 COI\INEC1l0N PER DETAIL, TYP 

JUN 0 5 2012 

Permit Number 

International Seismic Application Technology 
5070 NW 235th Ave Suite # 101 

Hillsboro, OR 97124 
www Isatsb com 

PROJECT 

LEWIS & CLARK COLLEGE 
NEW RESIDENTIAL HALL 

CONTRACTOR 

ORIGINAL 
02106/12 

DRAWN BY 
MSV 
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JUN () Ii 2012 

CONNCECTION DETAIL 
m,t Number 

SCALE 6" = 11-0" 

NOTES 
1 EQUIPMENT BY OTHERS 

2 (E) 1 q THICK LAYER GYPCRETE BY OTHERS 

3 (E) ~I THICK PLYWOOD BY OTHERS 

4 L2x2xf X 01-211 LONG BRACKET WI (2) #12 8M8, 
TYP OF (4) 

5 3" LONG to LAG SCREW 
- CENTER IN HORIZONTAL LEG OF ANGLE 

6 4x WOOD BLOCKING BY OTHERS 

Intemabonal SeismiC Appllcabon Technology 
5070 NW235th Ave Surte# 101 

Hillsboro, OR 97124 
www Isatsb com 

PROJECT 

LEWIS & CLARK COLLEGE 
NEW RESIDENTIAL HALL 

CONTRACTOR 
r,FNFRAI ~HFET METAL WORKS 

ORIGINAL 
02/06/12 

DRAWN BY 
MSV 
PAGE 
"""., A 



INTERNATIONAL SEISMIC 
APPLICATION TECHNOLOGY 

Ground Mounted Equipment Calculations 



Contermmous 48 States 
2003 NEHRP Seismic Design PrOVISions 
Latitude = 45 448 
Longitude = -122671 
Spectral Response Accelerations Ss and Sl 
Ss and Sl = Mapped Spectral Acceleration Values 

Site Class B - Fa = 1 0 ,Fv = 1 0 
Data are based on a 0 05 deg grid spacing 
Period Sa 
(sec) (g) 
o 2 0 978 (Ss, SIte Class B) 
10 0 342 (Sl, SIte Class B) 

Conterminous 48 States 
2003 NEHRP Seismic Design PrOVIsions 
Latitude = 45 448 
Longitude = -122671 
Spectral Response Accelerations SMs and SMl 
SMs = Fax Ss and SMl = Fv x Sl 
Site Class D - Fa = 1109 ,Fv = 1 716 

Period Sa 
(sec) (g) 
o 2 1 085 (SMs, Site Class D) 
10 0587 (SM1, SIte Class D) 

Contermmous 48 States 
2003 NEHRP SeismiC Design PrOVISions 
Latitude = 45 448 
longitude = -122 671 
DeSign Spectral Response AcceJeratlons SDs and SOl 
SDs = 2/3 x SMs and SDl = 2/3 x SMl 
Site Class D - Fa = 1109 ,Fv = 1 716 

Penod Sa 
(sec) (g) 
02 0723 (SOs, Site Class D) 
10 0391 (SD1, Site Class D) 



INTERNATIONAL SEISMIC 
APPUCATION TECHNOLOGY 

20091BC - SEISMIC DESIGN FORCE (SDF) CALCULA nON WORKSHEET 

INTERNATIONAL SEISMIC APPLICA nON TECHNOLOGY 

5070 NW 235th Ave Suites #101, HRlsboro, OR 97124 

PrOject Name LEWIS & CLARK - NEW RESIDENCE HALL 

PrOject ZIP Code 97219 

Location PORTLAND, OR 

Contractor GENERAL SHEET METAL WORKS 

Equipment MAU-1-1 

PROJECT SEISMIC ENGINEERING PARAMETERS 

Date 2/6/2012 

Note The followmg SeismiC Cnterta was obtamed from the structural portion of the project documents InformatIon not prOVided In 
the project documents has been denved from the code sections or tables noted below 

Design spectral response acceleration (5% Damped) at short penods (Section 11 4 4) 

Information may not appear for the vanables be/ow If S os IS shown on the line above 

The MCE, 5% damped, spectral response acceleratIon at short penods (Section 11 4 3) 

Mapped MCE, 5% damped. spectra! response acceleration at short periods (Section 11 41) 

Short-Penod sIte coeffiCient (at 0 2 s-penod). (Section 11 4 3) 

Mapped MCE, 5% damped, Spectral Response ata penod of1s (Secbon 11 41) 

Srte Class (Table 203-1) 

SJ{S= 

Ss= 

Fa = 
Sl = 

Site Class = 

0720 

109 

098 

1 11 

034 

D 
SeismiC Des, n Cat 0 SeismiC Desl n Ca D 

Information may not appear for the vanables be/ow" Seismic DeSign category IS shown on the line above 
Occupancy Category (Table 1-1) Occupancy Category = IV 
Component Importance Factor (Seebon 131 3) J p = 1 00 

Component AmphficatJon Factor (Table 136-1) 

Component Response Modification Factor (Table 13 6-1) 

Average Roof Height of Structure RelatIVe to the Base Elevation 

**Tab/es and Sections noted above denve from the ASCE 7-05 per IBC 2009 

2009 lBC SEISMIC FORCE (F p ) CALCULATION (FROM ASCE 7-05, CHAPTER 13) 

Floor#/ z 
Story (Ft) 

1 0 

ROOF 1 

F= p 

F* p 

029 

086 

04ap XSDS x Wp .l. (1 + 2(zl/1)) (Eq.133-1) 

(RpRp) 

F p shall not be less than F p need not be greater than 

O.3.l.SDs xlp x Wp = 16xSDsxlpxWp = 

022 115 

022 115 

z = Overhead Deck Elevation From Grade (ft.) 
F p * = As calculated per equation 133-1 

F p ** = Value used for design, resultant after comparison to minimum & maximum limits 

F ** p 

029 

o B6 

250 

250 

1 00 

Fp 11.4 

021 
062 

F p ll.4. Converts Fp to "Allowable Stress DeSign" Use thiS value m conjunction with ISAT Bracmg Tables 

l 



INTERNATIONAL SEISMIC 
APPLICAnON TECHNOLOGY 

20091BC - SEISMIC DESIGN FORCE (SDF) CALCULATION WORKSHEET 
INTERNA TlONAL SEISMIC APPLICATION TECHNOLOGY 

5010 NW235th Ave Suites #101, Hillsboro, OR 91124 

PrOject Name LEWIS & CLARK - NEW RESIDENCE HALL 

ProJect ZIp Code 97219 

Locabon PORTlAND, OR 

Contractor GENERAL SHEET METAL WORKS 

Equipment HRU-6-1 

PROJECT SEISMIC ENGINEERING PARAMETERS 

Date 216/2012 

Note The falloWIng SeismiC Cntena was obtained from the structural portIon of the project documents Information not provIded In 

the proJect documents has been denved from the code sections or tables noted below 

Design spectral response acceleratIOn (5% Damped) at short pen ods (Section 11 44) 
Information may not appear for the vanables below If S DS IS shown on the line above 

The MCE. 5% damped, spectral response acceleration at short periods (Section 11 4 3) 

Mapped MCE, 5% damped, spectral response acceleration at short penods (Section 11 4 1) 

Short-Penod site coeffiCient (at a 2 s-penod), (SectIon 11 4 3) 

Mapped MCE, 5% damped, Spectral Response at a penod of 1 s (Sechon 11 41) 

Site Class (Table 20 3-1) 

SMS"" 

Ss= 
FIli:::: 

Sl = 

Site Class = 

0720 

109 

098 

111 

034 

D 
Seismic Desl n Cate 0 Seismic Desl n Cat 0 = D 

Information may not appear for the vanables below Jf Seismic DeSign Category IS shown on the line above 
Occupancy Category (Table 1-1) Occupancy Category = IV 
Component Importance Factor (Section 13 1 3) 1 p ... 1 00 

Component Arnpllficatlon Factor (Table 136-1) a, = 250 

Component Response Modification Factor (Table 136-1) R, = 600 

Average Roof Height of Structure Relative to the Base Elevation h = 1 00 

**Tables and SectJons noted above denve from the ASCE 7-05 per IBC 2009 

20091BC SEISMIC FORCE (Fp) CALCULATION (FROM ASCE 7-05, CHAPTER 13) 

Floor #1 Z 
Story (Ft) 

1 a 
ROOF 1 

F= p 

F* p 

012 
036 

04a p XSDS x Wp x (1 +2(zIh)) 

(RpII p) 

(Eq 13.3-1) 

F p shall not be less than F p need not be greater than 

0.3 x S DS xl p x W p = 1.6xSDs xIp x Wp = 
022 115 
022 115 

z = Overhead Deck Elevabon From Grade (ft.) 

F p * = As calculated per equation 13 3-1 

F p Irk = Value used for deSign, resultant after companson to minimum & maximum limits 

F ** p 

022 
036 

Fp 11.4 

015 

026 

F/l.4 Converts Fp to "Allowable Stress Design" Use thiS value in conjunction With ISAT BraCing Tables 



INTERNATIONAL SEISMIC 
APPUCAnON TECHNOLOGY 

20091BC· SEISMIC DESIGN FORCE (SDF) CALCULATION WORKSHEET 
INTERNA TlONAL SEISMIC APPLICA TlON TECHNOLOGY 

5070 NW 235th Ave. Suites #101, Hillsboro, OR 97124 

Project Name LEWIS & CLARK - NEW RESIDENCE HALL 

PrOject ZIP Code 97219 

Location PORTLAND, OR 

Contractor GENERAL SHEET METAL WORKS 

EqUIpment GF-6-1 

PROJECT SEISMIC ENGINEERING PARAMETERS 

Date 216/2012 

Note The folloWIng Seismic Cntena was obtamed from the structural porbon of the project documents Information not prOVided In 

the prolect documents has been denved from the code sections or tables noted below 

Design spectral response acceleration (5% Damped) at short periods (Seebon 11 44) 
Informabon may not appear for the vanables below If S os IS shown on the Ime above 
The MCE, 5% damped, spectral response acceleration at short penods (Section 11 4 3) 

Mapped MCE, 5% damped, spectral response acceleration at short penods (Section 11 4 1) 
Short-Penod site coeffiCient (at 0 2 s-penod), (Secbon 11 4 3) 

Mapped MCE, 5% damped, Spectral Response at a penod of 1 s (Section 11 4 1) 

Site Class {Table 203-11 

SMS= 

Ss= 

Fa = 
SJ = 

Site Class = 

0723 

109 
098 
1 11 

034 

D 
SeismiC Desl n Cate 0 SeismiC Desl n Cate 0 = D 

Informabon may not appear for the vanables below If SeIsmIc DeSign Category IS shown on the Ime above 
Occupancy Category (Table 1-1) Occupancy Category = IV 
Component Importance Factor (Section 13 1 3) p 1 50 

Component Amplification Factor (Table 13 6-1 ) 

Component Response Modification Factor (Table 136-1) 
Average Roof Height of Structure Relative to the Base Elevation 

**Tables and Sections noted above denve from the ASCE 7-05 per IBC 2009 

2009IBC SEISMIC FORCE (Fp) CALCULATION (FROM ASCE 7-05, CHAPTER 13) 

F= 
" 

o 4a" XSDS X W" x (1 +2(zIIr)} (Eq 133-1) 

{R"R,,} 

Floor#J Z F* 
F p shall not be less than F p need not be greater than 

Story (Ft) " 0.3 x Sru xlp x W" 
1 0 017 033 

ROOF 1 052 033 

z = Overhead Deck Elevation From Grade (ft.) 
F p * = As calculated per equation 13 3-1 

= 16xSDsxlp x Wp = 

174 
174 

F p tit = Value used for design, resultant after comparison to minimum & maximum limits 

F •• p 

033 
052 

100 
250 
100 

F"I1..4 

023 
037 

F ,,/1.4 Converts Fp to "Allowable Stress Design" Use this value In conjunction With ISAT Bracing Tables. 



Opemng X Y Z W(WJdth) H(Height) 
A Fan discharge -1 00 2479 2022 1642 1424 
B Exhaust Inlet 10400 200 800 6200 3800 

2~1-9 \b5 C Supply Inlet 200 200 5000 6200 3800 MAx. WElb\1' ::: 

D Fan discharge 10300 2479 6222 1642 1424 
Dimensions measured from ~ 

NOTE 

VIEW 
DRAWN 

o 
U> 
lO 

o 
N 
-.;t 

20 

JOB NAME 
UNIT TAGGING 
MODEL 

I 380 I 220 400 I 
r-t ,.r- ,.- !-- l-

? :==-

§ 
j..-

ib k ~ I--

I 
I-

J 

rn 
I 

> 
~ '-- '--

I::::=~ 

r i~ 

"~IU ....... ,- L......I-- B~ 
tlOO 220 £.20 

r~ ____ ~3~8_0 ____ ~~~:~_2~2~O~4~~r~ ______ 4_0_0 ____ ~, 

----., - -, 
i . 

-------~ f 
I 

I i 

. 
1 B 
L. 

~ 400 ~Q 220 r::r 4120 ~ 
r---1040 ---------c>I1 

Base 6 OOlns deep, Cross members extend 4lns on each side of the Unit 

General Arrangement No Ends 
July-20-2011 (1533) 
LeWIs and Clark 
HRU-1 
CAH012GVAC 

.5 



INTERNATIONAL SEISMIC 
APPUCATION TECHNOLOGY 

5070 NW 23Sth Ave Suites #101 
HIllsboro, OR 97124 

DESIGN OF CONNECTIONS FOR HRU-6-1 

EQUIPMENT INFORMATION 

Equipment weight, W = 

Length Between Anchors, L = 

WIdth between Anchors, w = 

MaxmlUm DuneDSlon = 

Helght,h= 

Hetghtto C G, Hc g = 
Eccentnerty ey" (5%) = 

SEISMIC FORCE 

Fp= 

Fv= 

ANALYSIS. 

026 

0101 

x Wp = 

x Wp = 

M( overturrung) = Fp x He g = 

M(reslStmg) = (0 6x Wp - Fv) x (w/2 - ey) = 

TensIon per SIde, Ts = (Mo - Mr)/w = 

Shear per Side" Vs = Fpl2 = 

Number of ConnectIons per SIde, n = 

TemIon per eomectJon, T = Tsln = 
Shear per comecbon, V = Vsln = 

JOB 

SHEET NO 

CALCULATED BY 

CHECKED BY 

PROJECfNO 

LEWIS & CLARK - NEW RESIDENCE HALL 
______ OF 

MSV DATE ------
______ DATE 

2879 Jbs 

104 m 

66 m 

104 m 

84 m 

50 m 

52 m 

7485 1bs 

2908lbs 

37726 4 m-lbs 

39938 1 m-lbs 

001bs 

3743 lbs 

4 

00100 

936lbs 

219/12 

(If negatIve T = 0) 

MultIply by 1 4 for ASD to LRFD COnversIon and 1 3 per ASCE7-05 13 4 2 

I
r-----T-=-----------------O-lli-S----~ 

. V= l~llis 

L Co N"T I? 0 I-~ 
\)Sc Fa(\... DES\b~ 

b F L.A.£:, Sc,C<.E.\J.s 



T 

I : 
26'~a" .. I 

2SW (~) 
....... -----24!h" (667m) 

(666mm) 
2211A1"-(1567-m-m)-

21N COMBUSTION­
AIR CONN ~(51mm) 

14W 
TVP 

(368mm) 

SIDE INlET 

1 I 

~- - - - - - - - -
.... T 
1~.t32m~) I I 

1" I-- 23'A"TYP(591mm) ~ 
(25mm) SIDE INLET 

26 'lIAs"TYP(684mm) 

C,F-~-1 N\~><. ""E\.(,~-r ': 23'1 \bS 

k lfIlN OlAt22mm) 
ACCESSORV 
POWERENTRV 

.0 
AIRFLOW 

F.A~ I~D· 0 l~a· 

(21mm) ~TL;--J (21mm) 

33 'I." 
TYP 

30 I~II" I (84~mm) 
(7S3mm) 

29 111111" 
TYP 

, i I CONDENSATE DRAIN 
TRAP LOCATION 

(OOWNFLOW& 
HORIZONTAL RIGHT) 

OR ALTERNATE 
~IN OIA GAS CONN 

sow 
(77Smm) 

27
B
"" TYP 

(754mm) I 32 %" 
t702mm) , (B29mm) 

2711Ae" I 
TYP 

(7OOmm) 
24 !he 

(622mm) 

26 ''As" (B94mm) 

26W(667mm) ~
28W(724mm)~ 

lIA6" 22 Sits" (5S7mm) 
TYP 1-1S"(483mm) ---I 13!tS" (21mm) 

(14mm) I OUTlET I -f,t. (17') 
1..!. + + I 

le'A" 

1iA." 
It IN DIA (Smm) 
GAS CONN 

~ .'N VENTCONN 

17' - - - -221'1t;' - - - '\I I 
I 

I 

SIDE INlET 

agT,t. 
(1013mm) 

171M." 
(464mm) Vi I I 1" (44Omm) U .... I (25mm) 

CONDENS.,. tr - ---=.j +-
DRAIN LOCATION II 22WTYP -~.·(11mm) 

(UP FLOW) (565mm) t 
DIMPLE LOCATORS 24 ~a' .. "111" (17mm) BOTTOM INLET 

111t8"~~~~klllt •• 
(17mm) (17mm) 

FOR HO~'m~~ (614mm) 
A05053 

NOTES Minimum return-aIr openings at furnace, based on metal duct If flex duct Is used, 
see flex duct manufacturers recommendation for equivalent diameters 

2 MInimum return-air opening at furnace 
a For 800 CFM 16-ln (406mm) round or 14 '/11 (368mm) x 12-ln (30Smm) rectangle 
b For 1200 CFM 20-In (508mm) round or 14 '12 (368mm) x 19 tl Tin (49smm) rectangle 
c For 1600 CFM 22-ln (559mm) round or 14 112 (368mm) x 23 '/.-In (S91 mm) rectangle 
d For airflow reqUirements above 1800 CFM, see Air Delivery table In ProdUct Data 

literature for specific use of single side Inlets The use of bOth Side Inlets, a 
combination of 1 side and the bottom, or the bottom only will ensure adequate 
return air openings for airflow requIrements above 1800 CFM at 0 S" W C ESP 

DIMENSIONS (IN I NlIVI) 
UNIT SIZE A D E 

060-14 17-1/2/444 5 15-7/8/4033 16/4064 
080-14 21 [5334 19-3/8 / 492 2 19-1/2/4953 
080-20 21/5334 19-3/8/4922 19-1/2/4953 
100-20 21/5334 19-3/8/4922 19-1/2/4953 

I 120-20 24-1/2/6223 22-7/8/581 0 23/5842 ~ 

-4-l 



",i" 
INTERNATIONAL SEISMIC 
APPLICATION TECHNOLOGY 

5070 NW 235th Ave Suites #101 
HIllsboro, OR 97124 

DESIGN OF CONNECfIONS FOR GF-6-1 

EQUIPMENT INFORMATION: 

Eqwpment weIght, W = 

Length Between Ancho~ L == 
WIdth between Anchors, w = 

MaxImum Dunenslon = 
HeIght, h= 

Hetghtto C G, Hc g 

ECcentrICity ey, (5%) = 

SEISMIC FORCE-

Fp= 

Fv= 

ANALYSIS. 

037 

0101 

x Wp = 

x Wp = 

M(overturnmg) = Fp x Hc g = 

M{reslstmg) = (O 6xWp - Fv) x (w/2 - ey) = 

TensIon per Side, Ts = (Mo - Mr)1w = 
Shear per side, Vs = Fp/2 = 

Number ofConnectIoDS per sIde, n = 

TensIon per connection, T = Tsln = 
Shear per connection, V = V sin = 

JOB 

SHEET NO 

CALCULATED BY 

CHECKED BY 

PROJECT NO 

LEWIS & CLARK - NEW RESIDENCE HALL 
______ OF 

MSV DAlE 

DAlE ------

234lbs 

285 m 

245 m 

285m 

40 m 

24 m 

1425 m 

866lbs 

236lbs 

20779 m-Ibs 

12640 m-Ibs 

332 1bs 

433 lbs 

2 

166 1bs 

216 lbs 

'1.19/12 

(lfnegatlve T= 0) 

Multiply by 1 4 for ASD to LRFD cOIwerslon and 1 3 per ASCE7-05 13....,;4..,;;;2 _______________ --., 

I T= 

V= 
301bs 

391bs 
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" 94 DOWEL-TYPE FASTENERS I 

Table 11K LAG SCREWS: Reference Lateral Design Values (Z) for 
Single Shear (two member) Connections1 ,2,3 11 
with 1/4" ASTM A 36 steel side plate, or ASTM A 653, Grade 33 steel side plate (forts< 1/4") 

is D 
In In. 

0075 1/4 
(14 gage) 5116 

3/8 
0105 1/4 

(12 gage 5/16 
3/8 

0120 1/4 
(11 gage 5116 

3/8 
0134 114 

(10 gage 5/16 

3/8 
0179 1/4 

(7 gage) 5/16 

3/B 
0.239 1/4 

Zn 
Ibs 

170 
220 
220 
180 
230 
230 
190 
230 
240 
200 
240 
240 
220 
260 
270 

240 

130 
160 
160 
140 
170 
160 
150 
170 
170 
150 
180 
170 
170 
190 
190 
180 

160 
200 
200 
170 
210 
210 
180 
210 
220 
180 
220 
220 
210 
240 
250 
220 

ZJ. 
Ibs 

120 
140 
140 
130 

150 
140 
130 
150 
150 
140 
160 
150 
150 
170 
170 
160 

z.. 
Ibs 

150 
190 
200 
160 
200 
200 
170 
210 
210 
180 
210 
220 
200 
230 
240 
210 

110 
130 
130 
120 
140 
140 
120 
140 
140 
130 
150 
140 
150 
160 
160 
150 

(3 gage) 5116 300 220 280 190 270 180 

Zu 
Ibs 

150 
190 
190 
160 
200 
200 
170 
200 
210 
170 
210 
210 
200 
230 
240 
210 

110 
130 
130 
120 
140 
130 
120 
140 
140 
130 
140 
140 
140 
160 
160 
150 

ZII 
Ibs 

150 
190 
190 
160 
190 
200 
160 
200 
200 
170 
200 
210 
190 
230 
230 
200 

100 
130 
120 
110 
130 
130 
120 
140 
130 
120 
140 
140 
140 
150 
150 
140 

z.. 
Ibs 

140 
180 
180 
150 
190 
190 
160 
190 
200 
160 
200 

200 
190 
220 
220 
190 

100 
120 
120 
110 
130 
120 
110 
130 
130 
120 
130 
130 
130 
150 
140 
140 

it 
~ 

N~ ..... u 
02 
II a. 
(!)U) 

140 
180 
180 
150 
190 
190 
160 
190 
190 
160 
200 
200 
190 
220 
220 
190 

100 
120 
120 
110 
120 
120 
110 
130 
120 
110 
130 
130 
130 
150 
140 
130 

180 260 170 250 160 250 
25,!l 160 

"' 

130 
170 
170 
140 
180 
180 
150 
180 
180 
150 
190 
190 
180 
210 
210 
180 

90 
110 
110 
100 
110 
110 
100 
120 
110 
110 
120 
120 
120 
130 
130 
120 

230 150 

z.. 
Ibs 

130 
170 
170 
140 
170 
180 
150 
180 
180 
150 
180 
190 
170 
200 
210 
180 

90 
110 
100 
100 
110 
110 
100 
120 
110 
100 
120 
120 
120 
130 
130 
120 

:a 
g 
g, 
(I) 

..,E 
"'1! 
01: 
H 0 
(!)Z 

Za 
Ibs 

130 
160 
170 
140 
170 
170 
140 
180 
180 
150 
180 
180 
170 
200 
200 
180 

230 150 230 

90 
100 
100 
90 
110 
110 
100 
110 
110 
100 
120 
110 
120 
130 
130 
120 
140 

590 1160 590 1140 570 
740 1480 730 1480 710 

1/4 180 120 180 120 
230 150 

7/8 1600 1470 820 1410 770 720 1320 690 1240 630 1220 1200 600 
1 2040 1150 1870 1000 1800 950 1780 930 1730 900 1680 850 1660 840 1570 no 1550 760 1530 740 

Thbulated lateral desIgn values (Z) shall be multIpbed by all apphcable adjustment factors (see Table 103 1) 
2 Tabulated latera) deslgn values (Z) are for "reduced body dlameter' lag screws (see AppendIx L) msected In side gram wIth screw axIS perpendIcular to wood 

fibers, rrummum screw penetrauon, p, mto the malO member equal to SD. dowel beanng strengths (F~) of 61,850 pSI for ASTM A 653. Grade 33 steel and 87,000 
pSI for ASTM A 36 steel and screw bendmg YIeld strengths (Fyb) Fyi) = 70,000 pSI for D = 114'. Fyi> = 60.000 pSI for D = 5/16", Fyi> = 45,000 pSI for 0 ~ 3/8-

3 When 4D S P < SD. tabulated Jateral desIgn values (Z) shall be muluplIed by p/8D 

AMERICAN WOOD COUNCIL 
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ICC-ES Evaluation Report 

WWW ICC-eS org I (800) 423-6587 I (562) 699-0543 

DIVISION 05 00 OO--METALS 
Section 05 05 23-Metal Fastemngs 

DIVISION 06 00 Oo-WOOD, PLASTICS AND 
COMPOSITES 

Section 06 05 23-Wood, Plastic, and Composite 
Fastenings 

DIVISION 09 00 Oo-FINISHES 
Section 09 29 1D-Gypsum Board Accessones 

REPORT HOLDER 

HILTI, INC 
5400 SOUTH 122ND EAST AVENUE 
TULSA, OKLAHOMA 74146 
(800) 879"8000 
www.us hlltr com 
HNATechmcalServlces@hllb com 

EVALUATION SUBJECT 

HIL TI SELF-DRILLING SCREWS 

10 EVALUATION SCOPE 

Compliance with the following codes 

• 20091ntematlonal BUlldmg Code® (2009 IBC) 

• 20091ntematlonal ReSIdential Code® (IRC) 

• 2006 Intemahonal BUIlding Code® (2006 IBC)* 

*Codes mdlcated with an astensk are addressed In Secbon 
80 

Property evaluated 

Structural 

20 USES 

The Hllb Self-dnlhng Screws are used to connect 
cold-formed steel members together and to connect 
gypsum wall board. cement board, wood or other bUlldmg 
matenals to cold-formed steel The screws are used m 
engineered connect/ons of cold-formed steel and 
connections prescnbed by the code for cold-formed steel 
frammg and for sheathing to steel connect/ons 

3 0 DESCRIPTION 

31 General 

The Hilt/ Self-dnlhng Screws are self-dnlhng tapping 
screws, case-hardened from carbon steel conformIng to 
ASTM A 510, Grade 1018 to 1022 Table 1 proVides screw 

ESR-2196 
Reissued October 1, 2011 

This report IS subject to renewal In two years 

A Subsidiary of the International Code Councll® 

deSignations, sizes and descnptlons of head styles. pOint 
styles, dniling ranges and coatings Screws are supphed In 
boxes of indiVidual screws, or In collated plastiC stnps See 
Figures 1 through 7 for depictions of the screws descnbed 
In Sectrons 3 2 through 3 8, respecbvely 

3 2 HWH and HHWH Screws 

The #8, #10, #12 and 1/4-lnch HWH and HHWH screws 
comply WJth ASTM C 1513 and SAE J78 and have Hex 
Washer or High Hex Washer head styles, respecbvely The 
1/4-lnch HWH screws have a larger diameter than #14 
screws complYing with ASTM B 18 6 4, and may be used 
where genenc #14 self-drilling tapping screws are 
speCified The screws have an electroplated ZinC coating 
complYing With the mlOlmum corrosIOn resistance 
requirements of ASTM F 1941, or a propnetary coatrng, as 
Indicated In Table 1 

3 3 PPH Screws 

The #8 and #10 PPH screws comply with ASTM C 1513 
and SAE J78 and have a Phillips Pan head style The 
screws have an electroplated ZinC coating complYing With 
the minimum corrosion resistance requirements of ASTM F 
1941 

34 PPFH SD Framer Screws 

The #7 PPFH SD Framer screws comply with the matenal 
and performance requirements of ASTM C 1513 The 
dImenSions of the screws comply With the manufacturer's 
quality documentat/on The screws have a Phillips Pan 
Framing head style and have an electroplated zinc coating 
complYing With EN/ISO 4042 A3F or a propnetary black 
phosphated coabng, as indicated In Table 1 

3 5 PBH SO Drywall Screws 

The #6 PBH SD and #8 PBH SO screws comply With 
ASTM C 954 The screws have a Phillips Bugle head style 
and have an electroplated ZinC coating complYing wrth 
ENIISO 4042 A3F or a pmpnetary black phosphated 
coating, as Indicated In Table 1 

3 6 PWH SD CMT SO Drywall Screws. 

The #8 PWH SO CMT BD screws comply With ASTM C 
954 The screws have a Phillips Wafer head style and 
have a proprietary coating 

3 7 PPCH SD Framer Screws 

The #10 PPCH SO Framer screws comply With ASTM C 
1513 The screws have a PhIllIps Pancake head style and 
an electroplated ZinC coabng complymg With the minimum 
corrosion resistance reqUirements of ASTM F 1941 

ICC-ES El'tlillatlon Reports ore not 10 be construed as representing aesthetICS or any Olher attributes not spectjiCQl/y addressed nor are they to be cOllstrued 
os on endorsement oj"the subject oj"the report or a recommendatton/or Its use There Is no warronlj' by fCC Eva/uatlon Sen-Ice LLC express or Implted as 
(0 any /indlng or other mafler In thIS report or as to OilY product covered by the report 

Copynght @ 2011 Page 1 ofB 
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3 8 PFTH SD Framer Screws 

The #10 PFTH SD Framer screws comply wJf:h ASTM C 
1513 The screws have a Phillips Flat Truss head style and 
an electroplated ZinC coating complYing with the minimum 
corrosion resistance requirements of ASTM F 1941 

3 9 Cold-formed Steel 

Cold-formed steel matenal must comply WIth Section A2 of 
AISI S100 

40 DESIGN AND INSTALLATION 

41 DeSign 

4 1.1 General Screw thread length and pOint style must 
be selected on the baSIS of thickness of the fastened 
matenal and thickness of the supporting steel, respectively, 
In accordance with the manufacturers published 
Installatlon instructions 

4 1.2 Prescnptlve DeSign The HIHI HWH and HHWH 
screws, PPH screws, PPCH SO Framer screws and PFTH 
SD Framer screws descnbed In Sections 3 2, 3 3, 3 7 and 
3 8, respectively. are recognized for use where ASTM C 
1513 screws of the same size are prescnbed In AISI 
Standards referenced In IBC Section 2210 

The Hilt! PBH SD screws and PWH SD CMT BO screws 
descrtbed m Sections 3 4 and 3 5, respectively, are 
recognIZed for use In fastening gypsum board to 
cold-formed steel framing 0 033 Inch to 0 112 mch (0 8 to 
2 8 mm) thick. In accordance With IBC Section 2506 and 
IRC Section R7023 6 They are also recognized for use In 
attaching gypsum board sheathing to cold-formed steel 
frammg as prescnbed In Section C22 3 of AISI S 213. 
whIch IS referenced m IBC Section 2210 6 

41.3 Engineered DeSIgn. The Hdtl HWH and HHWH 
screws, PPH screws, PPCH SD Framer screws and PFTH 
SD Framer screws descrtbed In Sections 3 2, 33, 3 7 and 
38, respectively, are recognszed for use In engmeered 
connections of cold-formed steel hght-framed construction 
Design of the connections must comply With Section E4 of 
AISI S100, uSing the nominal and allowable fastener 
tension and shear strengths for the screws. shown In Table 
5 Allowable connection strengths for use In Allowable 
Strength DeSign (ASD) for pull-out, pull-over, and shear 
(beanng) capacity for common sheet steel thicknesses are 
proVided m Tables 2, 3 and 4, respectively, based upon 
calculations m accordance with AISI S100 Instructions on 
how to calculate connection deSign strengths for use In 
Load and ReSistance Factor DeSign (LRFD) are found In 
the footnotes of these tables For connections subject to 
tenSion, the least of the allowable pull-out, pullover, and 
tension fastener strength of screws found In Tables 2, 3, 
and 5, respectively, must be used for deSign For 
connections subject to shear. the Jesser of the allowable 
shear (beanng) and fastener strength found m Tables 4 
and 5, respectively. must be used for deSign Connections 
subject to combined tension and shear loading must be 
deSigned In accordance With Section E4 5 of AISI S 100 

The values In Tables 2, 3 and 4 are based on a mlnsmum 
spacmg between the centers of fasteners of three times 
the diameter of the screw, and a minimum distance from 
the center of a fastener to the edge of any connected part 
of 1 5 times the diameter of the screw When the distance 
to the end of the connected part IS parallel to the 'me of the 
applied force, the allowable connection shear strength 
determmed In accordance With Secbon E4 3 2 of AppendiX 
A of AISI S100 must be conSidered 

Page 2 of8 

4 2 Installation 

Installation of the Hlltl Self-dnlhng Screws must be In 
accordance With the manufacturers pubhshed mstallatlon 
instructions and thiS report The manufacturers published 
mstallatlon instructions must be available at the Jobslte at 
all times dunng Installation 

The screws must be Installed perpendicular to the work 
surface uSing a vanable speed screw dnvmg tool set to not 
exceed 2,500 rpm The screw must penetrate through the 
supporting steel With a minimum of three threads 
protruding past the back Side of the supporting steel 

5 0 CONDITIONS OF USE 

The Hlltl Self-dnillng Screws descnbed In thiS report 
comply With, or are SUitable altematlves to what IS 
speCified In, those codes listed In SectIon 1 0 of thiS report. 
subject to the follOWing condItions 

5 1 Fasteners must be Installed In accordance with the 
manufacturers published installation instructions and 
thIS report If there IS a conflict between the 
manufacturers published installation Instructions and 
thiS report, thiS report govems 

5 2 The allowable loads speCified In SectIon 4 1 are not to 
be Increased when the fasteners are used to resist 
Wind or seismiC forces 

5 3 The utilization of the nominal strength values 
contained In thiS evaluation report, for the deSign of 
cold-formed steel diaphragms. IS outSide the scope of 
thiS report DIaphragms constructed uSing the Hlitl 
self-dnlhng screws must be recognized In a current 
ICC-ES evaluation report based upon the ICC-ES 
Acceptance Criteria for Steel Deck Roof and Floor 
Systems (AC43) 

5 4 DraWings and calculations verifying compliance With 
thiS report and the applicable code must be submrtted 
to the code offiCial for approval The draWings and 
calculations are to be prepared by a registered deSIgn 
profeSSional when reqUired by the statutes of the 
Junsdlctlon In which the project IS to be constructed 

55 The rust-Inhlbtbve (corroslon-reslstant) coating on the 
screws must be suitable for the Intended use, as 
determined by the registered deSign profeSSional 

6 0 EVIDENCE SUBMITTED 

Data In accordance With the ICC-ES Acceptance Cntena 
for TaPPing Screw Fasteners (AC118). dated June 2010 

7 0 IDENTIFICATION 

Hlitl Self-dnlling Screws are marked With an "H" on the top 
of the heads, as shown In Figures 1 through 7 Packages 
of Hlltl Self-dnlhng Screws are labeled WIth the report 
holders name (HlllI, Inc), the fastener type and size. and 
the evaluation report number (ESR-2196) 

8 0 OTHER CODES 

81 Scope 

In addition to the codes listed In Section 1 0. the products 
descnbed In thiS report were evaluated for comphance WIth 
the reqUirements of the 2006 International BUlldmg Code® 
(2006 IBC) The products comply with the 2006 IBC as 
noted below 

82 Uses 

See Section 2 0 
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a 3 Descnptlon 

See Section 3 0 

84 Design and Installation 

841 Design 

8 4 1 1 General See Section 4 1 1 

84 1.2 Prescnptlve Design The Hilt! HWH and HHWH 
screws, PPH screws, PPCH SO Framer screws and PFrH 
SO Framer screws described an Sections 3 2, 3 3, 3 7 and 
38, respectively, are recognized for use where ASTM C 
1513 screws of the same size are prescnbed In AISI 
standards referenced In 2006 IBC Section 2210 

The Hiitl PBH SO screws and PWH SO CMT BD screws 
descnbed In Sections 34 and 35, respectively. are 
recognized for use In fastening gypsum board to 
cold-formed steel framing 0 033 Inch to 0 112 Inch (0 8 to 
28 mm) thick, In accordance with 2006 IBC Section 2506 
They are also recognized for use to attaching gypsum 
board sheathing to cold-formed steel framing as prescnbed 
In Section C2 2 3 of AISI-Lateral. which IS referenced In 
2006 IBC Section 2210 5 

841 3 Engineered DeSign The Hlltl HWH and HHWH 
screws. PPH screws, PPCH screws and PFTH screws 
descnbed In Sections 32, 33, 37 and 38, respectively, 
are recognized for use In engineered connections of 
cold-formed steel light-framed construction DeSign of 
connections must comply WIth Section E4 of AISI - NAS. 
uSing the nominal and allowable fastener tension and 

Page 3 ofa 

shear strengths for the screws, shown In Table 5 
Allowable connection strengths for use In AUowable 
Strength DeSign (ASD) for pull-out, pUll-over, and shear 
(beanng) capacity for common sheet steel thicknesses are 
prOVided In Tables 2, 3 and 4, respectively, based upon 
calculations In accordance With AIS) - NAS Instructions on 
how to calculate connection deSign strengths for use In 
Load and ReSistance Factor DeSign (LRFD) are found In 
the footnotes of these tables For connections subject to 
tenSion, the least of the allowable pull-out, pullover, and 
tension fastener strength of screws found In Tables 2, 3, 
and 5, respectively, must be used for deSign For 
connections subject to shear, the lesser of the allowable 
shear (beanng) and fastener strength found In Tables 4 
and 5, respectively, must be used for deSign Connections 
subject to combined tension and shear loading must be 
deSigned In accordance WIth Section E45 of AISI - NAS 

a 42 Installation. See Secbon 4 2 

8 5 Conditions of Use 

See Section 5 0 

a 6 EVIdence submitted 

Data In accordance with the ICC-ES Acceptance Criteria 
for Tapping Screw Fasteners (AC 118), dated November 
2009 

8 7 Identification 

See Section 7 0 
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TABLE 1-HIL TJ SELF-DRILLING SCREWS 

Nommal 
Nominal Dnillng 

DescnptJon DesIgnation Diameter Screw Head Style1 POInt CapacIty (m ) Coatmg2 

Length (Number) 
(In) (m) Mm Max 

S-MD 10-16 X 5/. HWH #3 #10-16 0190 % HWH 3 0110 0175 Zmc-1 

S-MD 10-16 X 3/4 HWH #3 #10~16 0190 3/4 HWH 3 0110 0175 Zlnc-1 

S-MD 10-16 X 3/4 HHWH #3 #10-16 0190 3/4 HHWH 3 0110 0175 Zlnc-1 

S-MD 10-16 X 1 HWH #3 #10-16 0190 1 HWH 3 0110 0175 Zmc-1 

S-MD 10-16 X 1'/4 HWH #3 #10-16 0190 11/4 HWH 3 0110 0175 Zmc-1 

S-MD 10-16 X 11/2 HWH #3 #10-16 0190 11/2 HWH 3 0110 0175 Z1nc-1 

S-MD 12-14 X 3/4 HWH #3 #12-14 0216 3/4 HWH 3 0110 0210 Zlnc-1 

S-MD 12-14 X 1 HWH #3 #12-14 0216 1 HWH 3 0110 0210 Zlnc-1 

S-MO 12-14 X 11/2 HWH #3 #12-14 0216 11/2 HWH 3 0110 0210 Ztnc-1 

S-MD 12-14 X2 HWH #3 #12-14 0216 2 HWH 3 0110 0210 Ztnc-1 

S-MD 1/4-14 X % HWH #3 1/4-14 0250 3/4 HWH 3 0110 0220 Zmc-1 

S-M01/4-14 X 1 HWH #3 1/4-14 0250 1 HWH 3 0110 0220 Zinc-1 

S-MO 1/4-14 X 11/2 HWH #3 1/4-14 0250 11/2 HWH 3 0110 0220 Zinc-1 

S-MD 1/4-14 X 2 HWH #3 1/4-14 0250 2 HWH 3 0110 0220 Zmc-1 

S-MD 10-16 X % PPH #3 #10-16 0190 % PPH 3 0110 0175 Zmc-1 

S-MD 10-16 X % PPH #3 #10-16 0190 3/4 PPH 3 0110 0175 Zlnc-1 

S-MD 10-16 X 1 PPH #3 #10-16 0190 1 PPH 3 0110 0175 Ztnc-1 

S-MD 12-24 X 7/a HWH #4 #12-24 0216 7/a HWH 4 0175 0250 Zlnc-1 

S-MD 12-24 X 11/4 HWH#4 #12-24 0216 11/4 HWH 4 0175 0250 Zmc-1 

S-MD 12-24 X 11/4 HWH #5 #12-24 0216 11/4 HWH 5 0250 0500 Zmc-1 

S-MD 12-24 X 11/4 HWH #5 KWik Cote #12-24 0216 11/4 HWH 5 0250 0500 KWlk-Cote 

S-MD 12-24 X 11/4 HWH #5 KWik Cote 
#12-24 0216 11/4 HWH 5 0250 0500 KWlk-Cote 

WIth Bond Washer 

S-MD 12-24 X 2 HWH #5 KWlk Cote #12-24 0216 2 HWH 5 0250 0500 KWlk-Cote 

S-MD 12-24 X 3 HWH #5 KWik Cote #12-24 0216 3 HWH 5 0250 0500 KWlk-Cote 

S-MD 10-16 X 7/a M HWH Collated #10-16 0190 7/a HWH 1 0028 0120 Ztnc-1 

S-MD 12-14 X 1 M HWH Collated #12-14 0216 1 HWH 1 0028 0120 Ztnc-1 

S-MD 10-16 X % M HWH3 Collated #10-16 0190 3/4 HWH 3 0110 0175 Zlnc-1 

S-MD 12-24 X 1/a M HWH4 Collated #12-24 0216 1/a HWH 4 0175 0250 Zlnc-1 

S-MD 10-16 X 7/a HWH Pdot Point #10-16 0190 7/a HWH 1 0028 0120 Zmc-1 

S-MD 12-14 X 1 HWH S1Jtch #12-14 0216 1 HWH 1 0028 0120 Zmc-1 

S-SLC 02 M HWH #12-14 0216 1 HWH 1 0028 0120 Zmc-1 

S-MD '/4-14 X 7/a HWH SUtch Kwlk Seal '/4-14 0250 l/a HWH 1 0028 0140 Kwlk-Cote 

S-MD 8-18 X 1/2 HWH #2 #8-18 0164 1/2 HWH 2 0035 0100 Zlnc-1 

S-MD 8-18 X 3/4 HWH #2 #8-18 0164 3/4 HWH 2 0035 0100 Zlnc-1 

S-MD 8-18 X '/2 PPH #2 #8-18 0164 112 PPH 2 0035 0100 Zmc-1 

S-MD 8-18 X 3/4 PPH #2 #8-18 0164 3/4 PPH 2 0035 0100 Zlnc-1 

S-MD 10-16 X 1/2 HWH #2 #10-16 0190 '12 HWH 2 0035 0110 Zlnc-1 
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TABLE 1-HILTI SELF-DRILLING SCREWS (Continued) 

Nominal 
Nominal Dnlhng 

Descnptlon Designation Diameter 
Screw 

Head Style1 Point Capacity (In ) 
Coatang2 

Length (Number) 
(In ) (In ) Min Max 

S-MO 10-16 X 3/4 HWH #2 #10-16 0190 3/4 HWH 2 0035 0110 Zlnc-1 

S-MO 10-16 X 1 HWH #2 #10-16 0190 1 HWH 2 0035 0110 Ztnc-1 

S-MD 12-14 x 3/4 HWH #3 KWlk Seal #12-14 0216 3/4 HWH 3 0110 0210 KWlk-Cote 

S-MD 12-14 x 1 HWH #3 Kwlk Seal #12-14 0216 1 HWH 3 0110 0210 Kwlk-Cote 

S-MD 12-14 X 11/4 HWH #3 KWlk Seal #12-14 0216 11/4 HWH 3 f0110 0210 KWlk-Cote 

S-MD 12-14 X 11/2 HWH #3 KWlk Seal #12-14 0216 11/2 HWH 3 0110 0210 Kwik-Cote 

S-MD 12-14 X 2 HWH #3 KWlk Seal #12-14 0216 2 HWH 3 0110 0210 KWlk-Cote 

S-MD 1/4-14 X 3/4 HWH #3 KWlk Seal 1/4-14 0250 % HWH 3 0110 0220 KWlk-Cote 

S-MO 1/4-14 x 1 HWH #3 KWlk Seal 1/4-14 0250 1 HWH 3 0110 0220 KWlk-Cote 

S-MD 1/4-14 X 11/2 HWH #3 KWlk Seal 1/4-14 0250 11/2 HWH 3 0110 0220 KWlk-Cote 

6X 1 PBH SD #6-20 0138 1 PBH 1 0035 0075 BP 

6 X 1 PBH SO Zinc #6-20 0138 1 PBH 1 0035 0075 Ztnc-2 

6 X 11/8 PBH SO #6-20 0138 11/a PBH 1 0035 0075 BP 

6 X 11/a PBH SO ZinC #6-20 0138 11/a PBH 1 0035 0075 Ztnc-2 

6 X 11/4 PBH SD #6-20 0138 11/4 PBH 1 0035 0075 BP 

6 X 11/4 PBH SO Zinc #6-20 0138 11/4 PBH 1 0035 0075 Zlnc-2 

6 X 15
/8 PBH SO #6-20 0138 1% PBH 1 0035 0075 BP 

6 X 1% PBH SO Zinc #6-20 0138 1% PBH 1 0035 0075 Ztnc-2 

6X f/a PBH SO #6-20 0138 17/e PBH 1 0035 0075 BP 

6 X 17/e PBH SO Zinc #6-20 0138 fie PBH 1 0035 0075 Zlnc-2 

8X2%PBHSO #8-18 0164 23
/ 8 PBH 1 0035 0075 BP 

8 X 23/s PBH SO Zinc #8-18 0164 23
/ 8 PBH 1 0035 0075 Ztnc-2 

8 X 25
/ 8 PBH SO #8-18 0164 25

/ s PBH 1 0035 0075 BP 

8 X 2% PBH SO Zinc #8-18 0164 2% PBH 1 0035 0075 Ztnc-2 

8X3 PBHSO #8-18 0164 3 PBH 1 0035 0075 BP 

8X3 PBHSOZinc #8-18 0164 3 PBH 1 0035 0075 Zinc-2 

7 X 7/16 PPFH SO Framer #7-18 0151 7/16 PPFH 2 0035 0100 BP 

7 X 7/16 PPFH SO Framer Zinc #7-18 0151 7/16 PPFH 2 0035 0100 Zinc-2 

10-16 X 5/e PPCH SO Framer #10-16 0190 5/8 PPCH 3 0110 0175 Zlnc-1 

10-12 X 3/4 PFTH SO Framer #10-12 0190 3/4 PFTH 3 0110 0175 Z,nc-1 

8X 11/4 PWH SO CMT BO #8-18 0164 11/4 PWH 1 0035 0075 Tufcoat 

8X1% PWHSOCMTBO #8-18 0164 15/8 PWH 1 0035 0075 Tufcoat 

ForSI 1 Inch = 25 4 mm 

1Refer to Section 3 0 of thiS report for head configuration abbreViations 
~orcoatlng abbreViations, BP = Black phosphated per EN ISO 3892, Zlnc-1 = ASTM F 1941, Zmc-2 ENIISO 4042 A3F. KWlk-Cote = 
Propnetary organic ZinC coating. Tufcoat = Tufcoat forest green simIlar to ISO 10683 
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TABLE 2-ALLOWABLE TENSILE PULL-oUT LOADS (PNO"/O), pounds-force 1 2 3,4,5 

Steel Fu = 45 ksi 
Applied Factor of Safety, 0 = 3 0 

Screw 
Nominal Design thickness of member not In contact With the screw head (In ) 

Diameter Designation 
(In) 0036 0048 0060 0075 0090 0105 0135 

#6-20 0138 63 84 106 132 158 185 238 
#8-18 0164 75 100 125 157 188 220 282 

#10-12, #10-16 0190 87 116 145 182 218 =r 254 327 
#12-14, #12-24 0216 99 132 165 207 248 289 373 

- 1/4-14 0250 115 153 191 239 287 333 430 
For SI 1 Inch = 25 4 mm, 1 Ibf = 4 4 N, 1 ks! = 6 89 MPa 

1For tensIon connections, the lower of the allowable puJl-out, pullover. and tension fastener strength of screw found In Tables 2,3, and 5, 
respectively must be used for deSign J 

2ANSIIASME standard screw dIameters were used In the calculations and are listed In the tables 
~e allowable pull-out capacity for other member thicknesses can be determined by interpolating within the tabJe 
4To calculate LRFD values, multiply values In table by the ASD safety factor of 30 and muHlply again WIth the LRFD <l> factor of 0 5 
5For Fu C!:: 65 kSI steel, multiply values by 1 44 

TABLE 3-ALLOWABLE TENSILE PULL.OVER LOADS (PNQv/O), pounds-force 1 2 ~ 45 

Steel F u = 45 kst 
Applied Factor of Safety. 0 = 3 0 

Washer or DeSign thickness of member In contact With the screw head (in ) 
Screw Head 

DeSignation Diameter 0030 0036 0048 0060 0075 0090 0105 
(10 ) 

Hex Washer Head (HWH) or High Hex Washer Head (HHWH) 

#8-18 0335 225 271 363 453 567 680 790 
#10-16 0399 268 323 430 540 673 807 943 

#12-14, #12-24 0415 279 337 447 560 700 840 980 
1/4-14 o SOO 336 407 540 677 843 1010 1180 

Phillips Pan Head (PPH) 

#8-18 0311 210 252 336 420 525 630 735 
#10-16 0364 246 295 393 491 614 737 860 

Phillips Truss Head (PTH) 

#8-18 0433 292 351 468 565 731 877 1023 
Phillips Pan Framing Head (PPFH) 

#7-18 0303 205 245 327 409 511 614 716 
Phillips Pancake Head (PPCH) 

#10-16 0409 276 331 442 552 690 828 966 
PhIllips Flat Truss Head (PFTH) 

#10-12 0364 246 I 295 393 491 614 737 860 
For SI 1 Inch = 254 mm, 1 Ibf = 4 4 N. 1 ksl = 6 89 MPa 

0135 

1020 
1210 
1260 
1520 

945 
1106 

1315 

920 

1242 

1106 

1For tension connections, the lower of the allowable pull-out. pUllover, and tension fastener strength of screw found In Tables 2. 3, and 5, 
respectively must be used for deSign 

2ANS lfASME standard screw head diameters were used In the calculations and are listed In the tables 
1"he allowable pull-over capaCIty for other member thicknesses can be determined by Interpolating Within the table 

~o calculate LRFD values, multiply values In table by the ASD safety factor of 3 0 and multiply again With the LRFD <l> factor of 0 5 
i=or Fu C!:: 65 ks. steel, multiply values by 144 
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TABLE 4-ALLOWABLE SHEAR (BEARING) CAPAC In' OF SCREW CONNECTIONS OF COLD.FORMED STEEL. Ib 12,34 5 

Steel Fu = 45 kSI 
I Applied Factor of Safety, Q = 3 0 

Design 
Design thickness of member not m contact With the screw head (m ) 

Nominal thickness of 
Screw Diameter memberm 

Designation (In ) contact With 
screw head, 0036 0048 0060 0075 0090 0105 

(In) 

0036 174 239 239 239 239 239 

0048 174 268 319 319 319 319 

0060 174 268 373 400 400 400 
#8-18 0164 0075 174 268 373 497 497 497 

0090 174 268 373 497 597 597 

0105 174 268 373 497 597 697 

0135 174 268 373 497 597 697 

0036 188 2n 277 277 277 277 
0048 188 289 370 370 370 370 

#10-12 0060 188 289 403 463 463 463 
0190 0075 188 289 403 563 ' 577 577 

#10-16 
0090 188 289 403 563 693 693 
0105 188 289 403 563 693 807 
0135 188 289 403 563 693 807 

0036 200 309 315 315 315 315 

0048 200 308 420 420 420 420 

#12-14 0060 200 30B 430 523 523 523 
0216 0075 200 308 430 600 657 657 

#12-24 
0090 200 308 430 600 787 787 
0105 200 308 430 600 787 920 
0135 200 30B 430 600 787 920 
0036 215 340 363 363 363 363 

0048 215 331 467 487 487 487 

0060 215 331 463 607 607 607 
1/4-14 0250 0075 215 331 463 647 760 760 

0090 215 331 463 647 850 910 
0105 215 331 463 647 850 1060 
0135 215 331 463 647 850 1060 

ForSI 1 inch=254mm.1Ibf=44N,1 kSI=689MPa 

1The lower of the allowable shear (beanng) and the allowable fastener shear strength found In Tables 4 and 5, respecbveJy must be used for 
design 
2ANSIIASME standard screw diameters were used 10 the calculations and are hsted In the tables 
~e allowable beanng capacity for other member thICknesses can be determined by Interpolabng wlthlO the table 
4To calculate LRFO values, multiply values In table by the ASO safety factor of 3 a and mulbply agalO WIth the LRFO <I> factor of 05 
5For Fu ~ 65 ksl steel. mulbply values by 1 44 

0135 

239 

319 

400 
497 
597 

697 

897 

277 
370 
463 
577 
693 
807 
1040 

315 

420 

523 

657 

787 
920 

1180 

363 

487 

607 

760 
910 

1060 

1370 
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TABLE 5-FASTENER STRENGTH OF SCREW 

NOMINAL FASTENER STRENGTH ALLOWABLE FASTENER STRENGTH4 

DETERMINED BY TESl1NG SCREW DIAMETER 
DESIGNATION (IN) Tension, Pis Shear, Pss Tension (PtslQ)1 Shear (PsslQ) 2.3 

(Ib) (Ib) (Ib) (Ib) 

#6-20 o 1':lR 1000 890 335 295 

#7-18 0151 1000 890 335 295 

#8-18 0164 1000 1170 335 390 
~ 

.'"+- \ 0190 2170 1645 720 550 -.: 

#10-16 0190 1370 1215 455 405 

#12-14 0216 2325 1880 775 625 

#12-24 0216 3900 2285 1300 760 

1/4-14 0250 4580 2440 1525 815 

For SI 1 Inch = 25 4 mm, 11bf = 44 N, 1 ksl = 6 89 MPa 

1For tension connectJons, the lower of the allowable pull-out, pUllover, and tension fastener strength of screw found In Tables 2, 3, and 5, 
respecbvely must be used for design 
i=or shear connecbons, the lower of the allowable shear (bearing) and the allowable fastener shear strength found an Tables 4 and 5, 
respectively must be used for deSign 
3See Sections 4 1 3 and 8 4 1 3, as applicable, for fastener spacing and end distance requirements 
"To calculate LRFD values, mulbply the nominal fastener strengths by the LRFD ¢t factor of 0 5 

fFlGu'RE '1-!H EX WASHER HEAD (HWH) AND HIGH 
HEX WASHER HEAD (HHWH) SCREW 

FIGURE 3-PHllUPS PAN FRAMING HEAD (PPFH) SCREW 

FIGURE 2-PHILLIPS PAN HEAD (PPH) SCREW 

FIGURE 4-PHllUPS BUGLE HEAD (PBH) SCREW 

FIGURE 5-PHILUPS WAFER HEAD (PWH) SCREW 

FIGURE 6-PHllUPS PANCAKE HEAD (PPCH) SCREW FIGURE 7-PHIWPS FLAT TRUSS HEAD (PFTH) SCREW 
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EVALUATION SUBJECT 

HIL Tf SELF-DRILLING SCREWS 

10 EVALUATION SCOPE 

Compliance wHh the followmg codes 

• 2007 Flonda BUilding Code-BUilding 

• 2007 Flonda BUilding Code-ReSidential 

Property evaluated 

Structural 

2 0 PURPOSE OF THIS SUPPLEMENT 

ESR-2196 Supplement 
Reissued October 11 2011 

This report IS subject to renewal In two years 

A Subsidiary of the International Code Councll® 

This supplement IS ISSUed to Indicate that the Hlltl Self-dnlhng Screws descnbed m Sections 2 0 through 7 0 of the master 
report comply with the 2007 Flonda BUilding Code-BUilding and the 2007 Flonda BUilding Code-ResldenoaJ when 
designed and Installed In accordance With the master evaluation report 
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as an endorsement oJ Ihe subject oJ the report or a recommendatiOn Jar lIs use. There is no warranty by ICC Evaluation Servu:e, LLC express or Implied as 
to any finding orolher mailer In thiS report or as to any product covered by Ihe reporl 
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