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BUILDING CODE:

EQUIPMENT:

N GRADE N/A

MATERIAL SPECIFICATIONS:

COLD FORMED STEEL SHALL BE GRADE 50 FOR 16 GA OR HEAVIER AND GRADE 33 FOR 18 GA 

AND LIGHTER.

SHEET METAL SCREWS SHALL CONFORM TO ICC REPORT ESR‐1408

STRUT:  ASTM A653 (Fy = 42,000 PSI)

BOLTS:  ASTM A307

STRUT FITTINGS:  ASTM A653 (Fy = 33,000 PSI)

WEIGHT 

(LBS)

700

TAG #

WATER HEATER

Basis for Design

2018 EDITION OF THE INTERNATIONAL BUILDING CODE INCLUDING PROVISIONS OF THE 2019 

EDITION OF THE OREGON STRUCTURAL SPECIALTY CODE SUPPLEMENTED BY THE ASCE 7‐16

EXPOSED 

TO WIND?

HIGHEST 

LEVEL
ISOLATION
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BOLT/STRUT NUT TORQUE (IF NOT SUPPLIED BY THE MANUFACTURER):

SCOPE OF WORK:

1/2" DIA:   50 FT‐LBS

Basis for Design (cont.)

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 PRIOR TO CONSTRUCTION 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. CONTRACTOR SHALL

FIELD VERIFY DIMENSIONS. EFFECTS FROM THERMAL LOADING IS NOT PART OF THIS

ANALYSIS. IF THERMAL LOADING NEEDS TO BE ACCOUNTED FOR ISAT SHALL BE NOTIFIED TO

REDESIGN. THIS SET OF CALCULATIONS IS BASED ON THE LOADS AND ASSUMPTIONS STATED

WITHIN THIS SUBMITTAL. CONTRACTOR PROCEEDS AT THEIR OWN FABRICATION AND

INSTALLATION RISK PRIOR TO FINAL APPROVED SUBMITTAL. IF THE LOADS AND

ASSUMPTIONS ARE NOT CORRECT THIS SUBMITTAL SHALL BE REVISED. FOR ANY SPECIAL

INSPECTIONS REQUIRED REFER TO ISAT DRAWINGS/DETAILS AND BASIS FOR DESIGN FOR

APPLICABLE ESR REPORT(S).

ALL STRUCTURAL STEEL AND ANCHORS EXPOSED TO WEATHER, MOIST CONDITIONS OR

CHEMICAL ATTACK SHALL BE HOT DIPPED GALVANIZED OR STAINLESS STEEL OR TREATED FOR

CORROSION RESISTANCE PER PROJECT SPECIFICATIONS. IN LIEU OF PROPRIETARY EPOXY

ANCHOR RODS THREADED ROD MAY BE USED PROVIDED MATERIAL SPECIFICATIONS ARE

MATCHED. FASTENER HOLES SHALL BE MAXIMUM 1/16" DIA. LARGER THAN BOLT DIAMETER.

DOES NOT APPLY TO VERTICAL ONLY SUPPORTS, USE WASHERS AS NECESSARY FOR OVERSIZED

HOLES. IF HOLES ARE OVERSIZED, THE FASTENERS OR ANCHORS CAN BE MODIFIED BY

WELDING A 1/4" THICK 1 5/8" SQUARE WASHER TO THE MOUNTING HOLE WITH A 3/16"

FILLET WELD APPLIED TO A MINIMUM OF (2) SIDES OF THE WASHER, BY FILLING VOID WITH

EPOXY OR JB WELD PART NUMBER 8265S PRIOR TO PLACEMENT OF WASHER OR BY USE OF

NEOPRENE GROMMETS. WHERE EQUIPMENT IS ANCHORED TO A HOUSE KEEPING PAD,

ATTACHMENT OF PAD TO SLAB TO BE ADDRESSED BY OTHERS. WHERE ANCHORS ARE

INSTALLED IN HKP TOTAL CONCRETE THICKNESS INCLUDES EXISTING SLAB THICKNESS.
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Calculations
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Rev. 0

Project Name: TVC Lloyd Station Date: 

Location:   Portland, OR

Project Zip Code: 97232

Contractor: Caliber Plumbing

Design spectral response acceleration (5% Damped) at short periods (ASCE 7-05/10, Section 11.4.4 & ASCE 7-16, Section 11.4.5) S DS = 0.701
Component Importance Factor (ASCE 7-05/10, Section 13.1.3) I p  = 1.00
Average Roof Height of Structure Relative to the Base Elevation h = 1.00

Factors that vary per trade. (See Table 3 below for values)
Component Amplification Factor (ASCE 7-05/10/16, Table 13.6-1) a p  = (see table 3)
Component Response Modification Factor (ASCE 7-05/10/16, Table 13.6-1) R p  = (see table 3)

Seismic Design Category (ASCE 7-05/10/16, Table 11.6-1) Seismic Design Category = D

 F p   =     0.4a p  x S DS  x W p x 0.7    x   (1 + 2(z/h) )      
             (R p /I p )

NOTE: Values in Table 2 are multiplied by a factor of 0.7 for conversion to "Allowable Stress Design" (ASCE 7-05/10/16, Section 2.4.1)

a p  = 2.5 a p  = 1.0 a p  = 1.0 a p  = 2.5 a p  = 1.0 a p = 2.5 a p  = 2.5
R p = 6.0 R p  = 2.5 R p  = 2.5 R p  = 6.0 R p  = 1.5 R p = 2.5 R p  = 2.0

LL 0

Roof 1

NOTE: Values in Table 3 are the resultant after comparing Fp with Fp.max & Fp.min.

z  = Overhead Deck Elevation From Grade (ft.)

NONVIB = Non-Vibration Isolated components & systems
VIB = Vibration Isolated components & systems

14325 NE Airport Way #101, Portland, OR 97230

 SEISMIC DESIGN FORCE (SDF) CALCULATION WORKSHEET
APPLICABLE CODES: 2006 / 2009 / 2012 / 2015 / 2018 IBC (Based on ASCE 7-05/10/16)

INTERNATIONAL SEISMIC APPLICATION TECHNOLOGY

PHONE 503-252-4423  |  FAX 503-252-4427

7/26/2023

TABLE 1 - PROJECT SEISMIC ENGINEERING PARAMETERS

Note:  The following Seismic Criteria was obtained from the structural portion of the project documents.  Information not provided in the project documents 
has been derived from the code sections or tables noted below.

TABLE 2 - SEISMIC DESIGN FORCE EQUATIONS (FROM ASCE 7-05/10/16, CHAPTER 13)

F p  CALCULATION (Eq. 13.3-1) F p.max  - MAXIMUM LIMIT (Eq. 13.3-2) F p.min  - MINIMUM LIMIT (Eq. 13.3-3)

F p  need not be greater than                
1.6 x S DS  x I p  x W p  x 0.7 =

F p  shall not be less than                   
0.3 x S DS  x I p  x W p  x 0.7  =

0.79 0.15

TABLE 3 - SEISMIC DESIGN FORCE (F p ) PER TRADE & FLOOR

Neoprene Isolated 
Eq., Suspended 

V.I. & Skirt 
Supported/Hi-Def. 

Curb Eq.

Spring V.I. 
EquipmentFloor # 

/ Story
z       

(Ft)

Air-Side 
Equipment

Wet-Side Equipment 
& Engines, 

Turbines, Pumps, 
Compressors & 

Pressure Vessels

Generators, 
Batteries, Inverters, 

Transformers, 
Comm. Equip., 

Instrumentation, 
and Controls

MCC's, Panel 
Boards, Switchgear 

& Misc. 
Components 

Constructed of 
Sheet Metal 

Framing

0.15 0.15 0.15 0.15 0.15 0.20

Lighting Fixtures & 
Other Mechanical 

or Electrical 
Components

0.25

0.25 0.24 0.24 0.25 0.39 0.59 0.74
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Commercial Electric
Water Heaters

Page 2 of 4
SCESS00508

OPTIONS
•	 UL listed conversion kits to adjust voltage and kW requirements in the field before and after installation 

•	 ASME 160 psi (1103 kPa) tank construction

•	 International voltages – 220, 380, 400, 415, 575, and 600 volts, three phase available with Y connected elements

•	 MANIFOLD KITS – for multiple tank installations. Two heaters -part # 100109231, three heaters- part # 100109232 and four heaters-  
part # 100109233

Model 
Number

Tank Capacity
Dimensions

Inlet/Outlet (NPT Approx. Shipping Weight 
A B C

gal. litre Inches cm Inches cm Inches cm Inches cm lbs kG

CSB 52 50 189 55-3/4 142 21-3/4 55.2 27 68.6 1-1/4 3.2 265 120

CSB 82 80 302 60-1/4 153 25-1/2 64.8 31 78.7 1-1/4 3.2 280 127

CSB 120 119 450 62-1/4 158.1 29-1/2 75 35 88.9 1-1/4 3.2 390 177

3/4” NPT
OPENING

INLET
OPENING

DRAIN
VALVE

A

B

5.25

WATER
OUTLET

CONDUIT
OPENING

C

For ASME Construction add “A” to the end of the model number (example: CSB 52 24 SFEA).
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Carriage Bolt, #3/8-16 x 3.0" long 3/8" Hex NutJ-Clip

Strap

1 1/2"

38"

Lag Bolt, #1/4-10 x 2-1/2" Long

ALL DIMENSIONS IN INCHES

 800-321-0316 OR 760-744-6944  /  FAX: 760-744-0507  /  WWW.HOLDRITE.COM
spec_QS-50_RevK

PRODUCT SPECIFICATION DRAWING
QUICK STRAP® #QS-50

Seismic support for water heaters

The QUICK STRAP® #QS-50 is a seismic/earthquake support system for
water heaters up to 80 U.S. gallons in size. The system includes: (4) Straps,
(4) Lag Bolts, (4) J-Clips, (2) 3/8" Carriage Bolts and (2) 3/8" Hex Nuts. The 
Quick Link® system allows for full adjustment from the front side of the 
water heater.

Product Information:

Material: Strap, 24 gage CRS, galvanized•

California Division State Architect (DSA) approval #97-010•

UPC / IPC / IAPMO listed•

THIS INFORMATION IS PROPRIETARY TO HOLDRITE AND IS SUBJECT
TO CHANGE WITHOUT NOTICE. IT MAY NOT BE REPRODUCED IN

PART OR WHOLE WITHOUT WRITTEN AUTHORIZATION.
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Page 13 of 21Page 13 of 21

WATER HEATER WALL ATTACHMENT

USE WORST CASE LOADING FOR ALL DESIGN CASES
WATER HEATER
Wp = 700 LBS
Fp = 0.15 * Wp = 105 LBS
n = 2 STRAPS
Fp / n = 53 LBS PER STRAP

- CHECK STRAP
MIN. THICKNESS, t = 24 GA = 0.0239"
MIN. WIDTH, w = 1.50"
MAX. HOLE SIZE, d = 1.0"
Fy = 33 KSI
Ωt=  2.0
Ta = t * (w - d) * Fy / Ωt = 197 LBS > Fp / n, THEREFORE OK

- CHECK STRAP CONNECTION TO STRUT 
3/8" STRUT NUT / BOLT
Ta = 1000 LBS
Va = 800 LBS
Ta, Va >> Fp / n, OK BY INSPECTION

- CHECK STRUT TO WALL CONNECTION
USE MIN. (3) STUD CONNECTIONS PER STRUT - (1) SMS PER CONNECTION TO STUD
#14 SMS THRU 5/8" GYP & 20 GA. STUD
Ta = 99 LBS       (REF. H3.9.1)
Va = 110 LBS    (REF. H3.10)

Fp PERPENDICULAR TO WALL 
(TAKE HALF OF STRAP LOAD TO ONE STUD CONNECTION)
T = (Fp / n) / 2 = 27 LBS
INT:   27 / 99 = 0.27 < 1.0, OK

Fp PARALLEL TO WALL
e = 1.625 + 27 / 2 = 15.125"
g = 48"
D = 27"
T = (Fp / n) * e / D = 30 LBS
V = (Fp / n) = 53 LBS

INT:  T / Ta + V / (3 * Va) = 0.54 < 1.0, OK  

STRUT OK BY INSPECTION

24
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SCREW TENSION DESIGN VALUES FOR METAL STUDS,

JOISTS AND ACCESSORIES

International Seismic
Application Technology

14848 Northam Street,
La Mirada,  CA 90638

877-999-4728 (Toll Free)
714-523-0845 (fax)

www.isatsb.com

CODES

AISI SPECIFICATION, S100

DATE:

PAGE:

05/26/20

H3.9.1

APPLIES TO ALL
CODES
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1 5/8" X 1 5/8" X 12 GA.

SOLID STRUT  WITH 1/4

-14 SELF DRILLING

TAPPING SCREWS AT +/-

3" ON CENTER

METAL STUDPLAN VIEW

GYPSUM BOARD WALL

- SEE ARCH. DWGS

2-LAYERS OF 5/8" MAX.

LOAD IS APPLIED PERPENDICULAR TO

THE WALL STUD AND LONG AXIS OF

THE STRUT

WALL ELEVATION

LOAD APPLIED PERPENDICULAR TO WALL STUD

LOAD IS APPLIED

PARALLEL TO THE WALL

STUD AND LONG AXIS OF

THE STRUT

METAL STUDPLAN VIEW

LOAD IS APPLIED

PERPENDICULAR TO

THE WALL STUD AND

LONG AXIS OF THE

STRUT

WALL ELEVATION

LOAD APPLIED PARALLEL TO WALL STUD

1 5/8" X 1 5/8" X 12 GA. SOLID

STRUT  WITH 1/4 -14 SELF

DRILLING TAPPING SCREWS

AT +/- 3" ON CENTER

GYPSUM BOARD WALL

- SEE ARCH. DWGS

2-LAYERS OF 5/8" MAX.

SCREW SHEAR DESIGN VALUES FOR GYPSUM WALL BOARD

(Based Static and Cyclic Load Tests)

International Seismic
Application Technology

14848 Northam Street,
La Mirada,  CA 90638

877-999-4728 (Toll Free)
714-523-0845 (fax)

www.isatsb.com

CODES DATE:

PAGE:

05/26/20

H3.10

APPLIES TO ALL
CODES
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JKjLMNO% MPNQ%R%MSNO% TUNVN% TUWTV% JXY%KZX[\Z% ]̂ _%J]S̀% jkYc% TUTWWPTUNǸ% TUNOM%

JJlNTVQ% NTPNO%R%VSQ% TUNmT% TUnWN%
JXYcXd\%
KZX[\Z%

]̂ _%J]SW% jkYc% TUNNTPTUNMV% TUNQQ%

JJlǸTWn% ǸPNn%R%WSn% TÙNO% TUnVM%
JXYcXd\%
KZX[\Z%

]̂ _%J]SW% jkYc% TUNNTPTÙNT% TÙNn%

loLQǸ% QPNQ%R%NS̀% TUNOn% TUWWV% l\p%oXge\Z% ]̂ _%J]S̀% jkYc% TUTWWPTUNǸ% TUNOM%
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loLNTNǸ% NTPNO%R%NNS̀% TUNmT% TUWmm% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTUNMV% TUNQQ%
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loLǸTWn% ǸPNn%R%WSn% TÙNO% TUnNV% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙNT% TÙNn%

loLǸTMQ% ǸPNn%R%MSQ% TÙNO% TUnNV% l\p%oXge\Z% ]̂ _%J]Sn% jkYc% TUNNTPTÙNT% TÙNn%

loLǸNTT% ǸPNn%R%N% TÙNO% TUnNV% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙNT% TÙNn%

loLǸNNn% ǸPNn%R%NNSn% TÙNO% TUnNV% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙNT% TÙNn%

loLǸNǸ% ǸPNn%R%NNS̀% TÙNO% TUnNV% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙNT% TÙNn%

loLǸ T̀T% ǸPNn%R%̀% TÙNO% TUnNV% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙNT% TÙNn%

loLǸ Ǹ̀% ǸPNn%R%̀NS̀% TÙNO% TUnNV% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙNT% TÙNn%

loLǸWTT% ǸPNn%R%W% TÙNO% TUnNV% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙNT% TÙNn%

loLNnTWn% NnPNn%R%WSn% TÙVT% TUVTT% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙVT% TÙNn%

loLNnNTT% NnPNn%R%N% TÙVT% TUVTT% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙVT% TÙNn%

loLNnNNn% NnPNn%R%NNSn% TÙVT% TUVTT% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙVT% TÙNn%

loLNnNǸ% NnPNn%R%NNS̀% TÙVT% TUVTT% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙVT% TÙNn%

loLNǹTT% NnPNn%R%̀% TÙVT% TUVTT% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙVT% TÙNn%

loLNǹǸ% NnPNn%R%̀NS̀% TÙVT% TUVTT% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙVT% TÙNn%

loLNnWTT% NnPNn%R%W% TÙVT% TUVTT% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙVT% TÙNn%

loLNnnTT% NnPNn%R%n% TÙVT% TUVTT% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙVT% TÙNn%

loLNnVTT% NnPNn%R%V% TÙVT% TUVTT% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙVT% TÙNn%

loLNnOTT% NnPNn%R%O% TÙVT% TUVTT% l\p%oXge\Z% ]̂ _%J]SW% jkYc% TUNNTPTÙVT% TÙNn%

RVǸNNn% ǸP̀n%R%NNSn% TÙNO% TUnNV% l\p%oXge\Z% ]̂ _%J]SV% JqJ% TÙVTPTUVTT% TUǸV%

RVǸNǸ% ǸP̀n%R%NNS̀% TÙNO% TUnNV% l\p%oXge\Z% ]̂ _%J]SV% JqJ% TÙVTPTUVTT% TUǸV%

RVǸ T̀T% ǸP̀n%R%̀% TÙNO% TUnNV% l\p%oXge\Z% ]̂ _%J]SV% JqJ% TÙVTPTUVTT% TUǸV%

r]LQǸ% QPNQ%R%NS̀% TUNOn% TUnWM% rfsktk\s%]Zugg% ]̂ _%J]S̀% jkYc% TUTWWPTUNǸ% TUǸV%

r]LQWn% QPNQ%R%WSn% TUNOn% TUnWM% rfsktk\s%]Zugg% ]̂ _%J]S̀% jkYc% TUTWWPTUNǸ% TUNOM%

r]LQNTT% QPNQ%R%N% TUNOn% TUnWM% rfsktk\s%]Zugg% ]̂ _%J]S̀% jkYc% TUTWWPTUNǸ% TUNOM%

r]LQNNn% QPNQ%R%NNSn% TUNOn% TUnWM% rfsktk\s%]Zugg% ]̂ _%J]S̀% jkYc% TUTWWPTUNǸ% TUNOM%

r]LQNVQ% QPNQ%R%NVSQ% TUNOn% TUnWM% rfsktk\s%]Zugg% ]̂ _%J]S̀% jkYc% TUTWWPTUNǸ% TUNOM%
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KLMNOPN$ NQON$R$OPSN$ TUOVW$ TUWXP$ KYZ[\[]Z$L̂_̀ $̀ Lab$cLSd$ e[fg$ TUTXXQTUOOd$ TUOVP$

KLMNdTT$ NQON$R$d$ TUOVW$ TUWXP$ KYZ[\[]Z$L̂_̀ $̀ Lab$cLSd$ e[fg$ TUTXXQTUOOd$ TUOVP$

KLMNdOd$ NQON$R$dOSd$ TUOVW$ TUWXP$ KYZ[\[]Z$L̂_̀ $̀ Lab$cLSd$ e[fg$ TUTXXQTUOOd$ TUOVP$

KLMNXTT$ NQON$R$X$ TUOVW$ TUWXP$ KYZ[\[]Z$L̂_̀ $̀ Lab$cLSd$ e[fg$ TUTXXQTUOOd$ TUOVP$

KLMOTXW$ OTQOV$R$XSW$ TUOhT$ TUWXP$ KYZ[\[]Z$L̂_̀ $̀ Lab$cLSX$ e[fg$ TUOOTQTUOPi$ TUONN$
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cqf$ĵqn]̂$ PQON$ TUOiO$ OzTWT$ OzWhP$ XWP$ Whh$

cqfgq{]$
ĵqn]̂$

OTQOV$ TUOhT$ OzPii$ dzXOX$ iNi$ PPO$

OdQOW$ TUdOV$ dzTNh$ dzhdP$ VhV$ hPV$

|]}$~q̀l]̂$

NQON$ TUOVW$ OzdPW$ OzhPW$ Wdi$ ViN$

OTQOV$ TUOhT$ OzWNW$ OzOiN$ Whi$ XNV$

OdQOW$ TUdOV$ dzTPP$ dzVTX$ Vhd$ NVN$

OdQdW$ TUdOV$ dzWWP$ WzdTT$ NOV$ OzWTT$

OWQOW$ TUdiT$ dzPPd$ XzdTO$ hdW$ OzTVP$

KYZ[\[]Z$
L̂_̀ $̀

NQON$ TUOVW$ OzXVX$ OzhhX$ WiW$ VVW$

OTQOV$ TUOhT$ OzNii$ dzVTi$ VON$ NVN$

jŶ$�,k$O$[fgl$m$diUW$nnz$O$s�\$m$WUWi$�U$
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