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APPLICANT: Complete all sections below that apply to the project. Please print legibly.

Print Name Al Schweitzer

Street Address

Sign Name A4 . Sohwertzer
1498 SE Tech Center Place (Suite 180)

City__Vancouver

State WA

Zip Code_98683

Day Phone_(971) 563-7764

Fax (360) 896-3849

email__als@totalmechanical.com

Plans / permits availabie for pick up at 1900 SW 4th Avenue, 2nd floor between 8:00 am to 5:00 pm

Contact Name for plan/permit pick up _ Al Schweitzer

Day Phone___ (871) 563-7764

email

als@totalmechanical.com

Project Building Name /# _Legacy Good Samaritan Hospital West Wing

Project Address or Locatior

1015 NW 22nd Ave, Portland, Or 87210

Project Name and Description Legacy Good Samaritan West Wing Cooling Towers CT-1 & CT-2

Replacement

Total Project Value_$562,359.00

DEFERRED SeESmc SOR PN T T - l%-MCt;(S

Project Reference #/Billing ID# PO #2000212635

Building Contractor CCB#
MechanicalContractor__ I ©tal Mechanical inc cce#_30066
Electrical Contractor CCB# License #

Plumbing Contractor 1 otal Mechanical Inc ccee 30066 License # 26-238PB

[Y] [N] Alarms Required
[Y] [N] Smoke Det. Req'd
[Y1 [N] Sprinklers Req'd

[Y] IN] Struct. Eng/ Calcs
Submitted

I Building Permit
No. of Stories
Const. Type

AR Mechanical Permit
Mechanical Valuation $528,499.00

Description _Replace Ceoling Towers CT-1 & CT-2

ipp_intake 03/24/08

1 Electrical Permit
Please provide a completed standard electrical permit ap-

plication form. You may mail or deliver it to 1900 SW 4th
Avenue, Portland, Oregon 97201 or FAX to 503-823-7425.

A Plumbing Permit
Number of Fixtures _1) 4" Hub Drain ___

3t Portl

Back Flow Devices

Water Service (# of Feet)
Medical Gas

| Z>-\Z4t [ oFe- A,

Cily of Portiahd-Oregors Bursal.

Other

Ueuelopment Services



GENERAL NOTES

1. WHERE BRAGE ELEMENTS ARE THROUGH-BOLTED, THE MOUNTING HOLE IN THE ELEMENT IS TO BE NO MORE THAN 116" IN
DIAMETER LARGER THAN THE BOLT OR THREADEDROD. ~ ‘ ,

2. AVOID BRACING TO STRUCTURAL ELEMENTS WHICH MAY RESPOND DIFFERENTLY IN A SEISMIC EVENT.

3. 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 PRIORTO INST: ALLATION OF THE SEISMIC BRACING SYSTEM.

4. WHEN UTILIZING CABLE BRACING FOR OTHER THAN VIBRATION ISOLATED SYSTEMS, TENSION THE CABLE TO REMOVE SLACK
WITHOUT INDUCING UPLIFT OF THE SUSPENDED ELEMENT. CABLE INSTALLATION IS TO BE SYMMETRICAL.

5. AS A GENERAL RULE, DO NOT MIX RIGID BRACING AND CABLE BRACING IN THE SAME RUN. HOWEVER, ONCE BRACING HAS
MADE A 80 DEGREE CHANGE IN RUN DIRECTION, THE BRAGING TYPE MAY SWITCH FROM RIGID TO CABLE OR VICE VERSA.

6. BRACING TABLES IN THE ISAT MANUAL ARE BASED ON A NOMINAL BRACE ANGLE OF 45 DEGREES FROM HORIZONTAL +/- 2.5
DEGREES. BRACE ANGLES LESS THAN 45 DEGREES ARE ACCEPTABLE WITHOUT MODIFICATION. BRACE ANGLES GREATER
THAN 47.5 DEGREES AND LESS THAN 60 DEGREES FROM HORIZONTAL ARE ACCEPTABLE; HOWEVER, THE TABULATED BRACE
SPACING AND ANCHORAGE LOADS WILL REQUIRE MODIFICATION BY ISAT TECHNICAL SUPPORT."

7. BRACING MAY BE INSTALLED WITH UP TO +/- 7-% DEGREES VARIATION FROM “TRUE" TRANSVERSE OR “TRUE” LONGITUDINAL
ALIGNMENT WITHOUT THE NEED FOR ADDITIONAL ENGINEERING. REFER TO INSTALLATION DETAILS.

8. UN-BRACED SUSPENDED UTILITIES ARE TO HAVE A &" MINIMUM CLEARANCE TO CEILING SUPPORT WIRES.

9. SEISMIC BRACING MAY NOT PASS THROUGH A STRUCTURAL SEISMIC SEPARATION JOINT. UTILITY SYSTEMS THAT PASS
THROUGH A SEISMIC SEPARATION JOINT MUS|' BE SEISMICALLY RESTRAINED WITHIN § FEET OF BOTH SIDES OF THE ]
SEPARATION OR WITHIN 5 FEET OF POINT OF CONNECTION OF ANY HARDWARE DESIGNED TO ACCOMMODATE SEISMIC
MOVEMENT ACROSS THE SPAN OF THE SEPARATION JOINT, : :

10, WITH THE APPROVAL OF THE ENGINEER OF RECORD, UTILITY SYSTEMS THAT ARE SUSPENDED FROM THE OVERHEAD DECK
MAY BE BRACED TO CONCRETE SHEAR WALLS PROVIDED THAT THE WALLS AND THE OVERHEAD DECK WILL RESPOND
SIMILARLY DURING A SEISMIC EVENT. GONSULT WITH STRUCTURAL ENGINEER OF RECORD FOR APPROVAL. OVERHEAD
CONCRETE DECK ANCHOR DETAILS MAY BE UTILIZED FOR WALL ATTACHMENT. :

11. WHERE THE CODE ALLOWS SEISMIC RESTRAINTS TO BE OMITTED FRO.M 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.

12. BRACE LOCATIONS MAY BE FIELD RELOCATED TO AN ALTERNATE SUPPORT LOCAﬂdN WITHIN THE SAME UTILITY RUN WHEN
THE LENGTH OF THE UTILITY TRIBUTARY TO THE BRACE DOES NOT EXCEED THE BRACE SPACING TABULATED IN THE ISAT
RESTRAINT LEGEND. ANCHORAGE AND SUPPORT ROD DETAILS ARE TO BE TAKEN FROM THE BRACING LEGENDS.

13. WHEN USED TO CONSTRUCT A RIGID BRACE ARM ASSEMBLY, MINIMUM 12 GAUGE STEEL CHANNEL SHALL BE UTILIZED,
REFER TO SEISMIC LEGEND AND ISAT H2 DETAIL FOR CHANNEL PROFILE.

14. 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 JURISDICTION, SUBJECT TO LOCAL CODE REQUIREMENTS.

15. WHERE SPECIFICATION OR JOB REQUIREMENTS DEVIATE FROM THOSE SHOWN IN THE ISAT MANUAL, THE MORE STRINGENT
REQUIREMENT SHALL PREVAIL. ‘ } g 4

APPLICABLE CODES

- 1,2010 OREGON STRUCTURAL SPECIALTY CODE (OSSC).

'2, 2000 INTERNATIONAL BUILDING CODE (IBC).

3. ASCE 7-05, CHAPTER 13, MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES,
AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE). %

4. ACI 318-08, BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE, AMERICAN CONCRETE INSTITUTE (ACI).

QUALITY ASSURANCE

1. ARCHITECT OR ENGINEER OF RECORD IS TO PROVIDE A "STATEMENT OF SPECIAL INSPECTIONS" IN CONFORMANCE WITH
2009 IBC. '

2. EACH CONTRACTOR RESPONSIBLE FOR THE CONSTRUCTION OF A "DESIGNATED SEISMIC SYSTEM® OR A SEISMIC RESISTING .
COMPONENT LISTED IN THE "STATEMENT OF SPECIAL INSPECTIONS" SHALL SUBMIT TO THE BUILDING OFFICIAL AND OWNER
PRIOR TO THE COMMENCEMENT OF WORK ON THE SYSTEM OF COMPONENI'A WRIITEN 'ST. ATEMENT OF RESPONSIBILITY"
PERIBC. . ' ‘ ;

3. CONSULT ISAT TECHNICAL SERVICE WHEN FIELD CONDITIONS PROHIBIT COMPLIANCE WITH THE SUPPLIED INSTALLATION
DETAILS. o3 : :

4. WHERE SEISMIC BRACING IS ALLOWED TO BE OMITTED, CONSEQUENTIAL DAMAGE DUE TO IMPACT OR VERTICAL SUPPORT
FAILURE SHALL BE EVALUATED. ASSESSMENT AS TO CONFORMANCE WITH THIS REQUIREMENT IS OUTSIDE ISAT'S SCOPE OF
RESPONSIBILITY. ; ; ' ‘

5. ISAT TO PROVIDE A LETTER AFTER FINAL JOBWALK FOR GENERAL COMPLIANCE.

6. ISAT MATERIALS AND DESIGN WORK ARE PRODUCED WITH A DEGREE OF CARE AND SKILL ORDINARILY EXERCISED BY
OTHER REPUTABLE MEMBERS OF OUR PROFESSION. NO OTHER WARRANTY, EXPRESSED OR IMPLIED, IS MADE.

SPECIAL INSPECTIONS

1. SPECIAL INSPECTION REQUIREMENTS: ALL DESIGNATED SEISMIC SYSTEMS ARE SUBJECT TO SPECIAL INSPECTION PER IBC
CHAPTER 17 SECTION 1707. k

2, PER 2006-09 INTERNATIONAL BUILDING CODE: ‘ .

A. THE OWNER OR THE REGISTERED DESIGN PROFESSIONAL IN RESPONSIBLE CHARGE ACTING AS THE OWNER'S AGENT
SHALL EMPLOY ONE OR MORE SPEGCIAL INSPECTORS TO PROVIDE INSPECTIONS DURING CONSTRUCTION.

B. THE PERMIT APPLICANT SHALL SUBMIT A STATEMENT OF SPECIAL INSPECTIONS PREPARED BY THE REGISTERED DESIGN
PROFESSIONAL IN RESPONSIBLE CHARGE AT PERMIT PHASE, THE STATEMENT OF SPECIAL INSPECTION SHALL INCLUDE
SEISMIC REQUIREMENTS FOR THE FOLLOWING CASES:

DESIGNATED SEISMIC SYSTEMS IN STRUCTURES ASSIGNED TO SEISMIC DESIGN CATEGORY D, E, F..
THE FOLLOWING ADDITIONAL SYSTEMS AND COMPONENTS IN STRUCTURES ASSIGNED TO SEISMIC DESIGN
CATEGORYC,D,E&F: M 0 1T
e HEATING, VENTILATING AND AIR-CONDTIONING (HVAC) DUCTWORK CONTAINING HAZARDOUS MATERIALS
AND ANCHORAGE OR SUCH DUCTWORK. - : ‘
« PIPING SYSTEMS AND MECHANICAL UNITS GONTAINING FLAMMABLE, COMBUSTIBLE OR HIGHLY TOXIC
« ANCHORAGE OF ELECTRICAL EQUIPMENT USED FOR EMERGENCY OR STANDBY POWER SYSTEMS.
3. SPECIAL INSPECTION FOR MECHANICAL AND ELECTRICAL COMPONENTS SHALL BE PROVIDED AS FOLLOWS:
A. FOR ALL DESIGNATED SEISMIC SYSTEMS WITHIN SEISMIC DESIGN CATEGORIES D, E ORF .,
B. PERIODIC SPECIAL INSPECTION DURING THE ANCHORAGE OF ELECTRICAL EQUIPMENT FOR EMERGENCY OR
g STANDBY POWER SYSTEMS IN STRUCTURES ASSIGNED TO SEISMIC DESIGN CATEGORIES C, D, EORF. ‘
C. PERIODIC SPECIAL INSPECTION DURING THE INSTALLATION OF ANCHORAGE OF ALL OTHER ELECTRICAL EQUIPMENT
IN SEISMIC DESIGN CATEGORIES EORF. ;
D. PERIODIC SPECIAL INSPECTION DURING THE INSTALLATION FOR FLAMMABLE, COMBUSTIBLE OR HIGHLY TOXIC
PIPING SYSTEMS AND THEIR ASSOCIATED MECHANICAL UNITS IN SEISMIC DESIGN CATEGORIES C, D, E OR Fi
E. PERIODIC SPECIAL INSPECTION DURING THE INSTALLATION OF HVAC DUCTWORK THAT WILL CONTAIN HAZARDOUS
MATERIAL IN SEISMIC DESIGN CATEGORIES C, D, EORF.
F. PERIODIC SPECIAL INSPECTION DURING THE INSTALLATION OF VIBRATION ISOLATION SYSTEMS WHERE THE
CONSTRUCTION DOCUMENTS INDICATE A MAXIMUM CLEARANCE (AIR GAF) BETWEEN THE EQUIPMENT SUPPORT
FRAME AND RESTRAINT LESS THAN OR EQUAL TO 1/4 INCH. ;

4. UPON COMPLETION OF CONSTRUGCTION A QUALITY ASSURANCE REPRESENTATIVE OF ISAT SHALL REVIEW THE
INSTALLATION OF THE SEISMIC-FORCE-RESISTING SYSTEM AND PROVIDE DOCUMENTATION INDICATING GENERAL
CONFORMANCE TO SEISMIC RESTRAINT LAYOUT DRAWING.

SE|SMIC BRACING REQUIREMENTS FOR SUSPENDED MEP UTILITIES
(SEISMIC DESIGN CATEGORY D, E, ORF)

Ip : SUSPENDED HVAC DUCT :
>1.0 IB—_RACE BUGT HAVING A CROSS.SECTIONAL AREA G F12 OR GREATER

Ip SUSPENDED ELECTRICAL UTILITY
w10 BRACE CONDUIT GREATER THAN 2.5" TRADE SIZE
BRACE TRAPEZE ASSEMBLIES SUPPORTING MORE THAN 10 Lbs/Lf
Ip " SUSPENDED MECHANICAL PIPING AND PLUMBING
1.0 BRACE ALL PIPE GREATER THAN 3" DIAMETER
>1.0 BRACE ALL PIPE GREATER THAN 1" DIAMETER ,
21.0 BRACE TRAPEZE ASSEMBLIES SUPPORTING MORE THAN 5 Lbs/Lf
Ip ; ' ~ SUSPENDED EQUIPMENT :
1.0 BRACE ALL SUSPENDED EQUIPMENT GREATER THEN 75 Lbs

.21.0 |BRACE ALL EQUIPMENT REGARDLESS OF WEIGHT

~ SEISMIC. BRACING REQUIREMENTS FOR SUSPENDED MEP UTILITIES

1. SEISMIC RESTRAINTS ARE NOT REQUIRED FOR UTILITIES 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 LENGTH FROM THE TOP OF THE DUCT OR COMPONENT TO THE
BOTTOM OF THE STRUCTURAL SUPPORT. HANGERS ARE TO BE DETAILED TO AVOID SIGNIFICANT
BENDING OF THE HANGERS AND THEIR ATTACHMENTS. . i ]

B) PROVISIONS ARE MADE FOR PIPING TO ACCOMMODATE EXPECTED DEFLECTIONS

2. IN ORDER TO SATISFY ASCE 7-05, SECTION 13.1.4 REQUIREMENTS - WHERE BRACING IS ALLOWED TO BE
OMITTED, FLEXIBLE CONNECTIONS ARE REQUIRED BETWEEN ANY FIXED JUNCTURE, EQUIPMENT OR
COMPONENT AND THE CONNECTING UTILITY. ! I

3. UN-BRACED UTILITIES ATTACHED TO IN-LINE EQUIPMENT SHALL BE PROVIDED WITH FLEXIBLE
CONNECTIONS. . |

4. ALL SEISMIC BRACING ASSEMBLIES SHALL UTILIZE ISAT SEISMIC BRACKETS UNLESS NOTED OTHERWISE. NG
SUBSTITUTIONS ALLOWED . USE OF ANY SUBSTITUTE BRACKET VOIDS ALL ENGINEERING. ;

5. EVERY UTILITY RUN WHICH REQUIRES BRACING SHALL HAVE A MINIMUM OF TWO TRANSVERSE BRACES
AND ONE LONGITUDINAL BRACE. FOR THE PURPOSES OF THESE DRAWINGS, A RUN IS DEFINED AS A
SUSPENDED ELEMENT OF 10 FOOT MINIMUM STRAIGHT LENGTH. ‘

6. A LONGITUDINAL BRACE AT A 80 DEGREE CHANGE IN DIRECTION MAY ACT AS A TRANSVERSE BRACEIF T IS -
WITHIN 2 FEET OR DUCT WIDTHS OF THE CHANGE IN DIRECTION OR LOCATED WITHIN PRESCRIBED
DISTANCES FROM THE CHANGE IN DIRECTION AS SHOWN ON A4.1, A5.1 AND A6.1. THE BRACE ARM AND
ANCHORAGE MUST BE SIZED TO MEET OR EXCEED THE REQUIREMENTS OF THE TABULATED BRACE
REACTION. il

7. A TRANSVERSE BRACE MAY ACT AS A LONGITUDINAL BRACE IF IT IS LOCATED WITHIN 2 FEET OF THE
CHANGE IN DIREGTION OR LOCATED WITHIN PRESCRIBED DISTANCES FROM THE CHANGE IN DIRECTION AS
SHOWN ON A4.1, A5.1 AND A6.1. THE BRACE ARM AND ANCHORAGE MUST BE SIZED TO MEET OR EXCEED
THE REQUIREMENTS OF THE TABULATED BRACE REACTION. i ?

8. WHERE A DUCT PASSES THROUGH A WALL MAY BE CONSIDERED A TRANSVERSE BRACE LOGATION
PROVIDED THE DUCT IS TIGHTLY CONSTRAINED BY THE WALL. THE STRUCTURAL ENGINEER OF RECORD OR
THE ARCHITECT OF RECORD MUST VERIFY THE ABILITY OF THE WALL TO ACCOMMODATE THE TRANSVERSE
SEISMIC LOAD. : - o

NEITHER A BREAKAWAY SMOKE DAMPER NOR A FLEXIBLE CONNECTION AT A WALL PENETRATION IS
ALLOWED TO BE UTILIZED AS A TRANSVERSE BRACE LOCATION. i

9. VERTICAL SUPPORT SPACING FOR SUSPENDED UTILITIES IS TO BE THE LESSER OF 10 FOOT MAXIMUN-L OR
THE MAXIMUM AS DICTATED BY THE MECHANICAL, ELECTRICAL AND PLUMBING CODES, AS LISTED IN THE
PROJECT SPECIFICATIONS, OR AS ALLOWED BY THE LOGAL CODE AUTHORITY. :

10. EACH LAYER OF A MULTIHLAYER TRAPEZE RACK SHALL BE BRACED INDIVIDUALLY BASED ON THE WEIGHT
OF EACH INDIVIDUAL LAYER. : :

11. ALL VERTICAL RISER UTILITIES SHALL INCLUDE LATERAL RESTRAINT AT THE TOP AND BOTTOM OF THE
RISER AND AT EACH INTERMEDIATE FLOOR, NOT TO EXCEED A MAXIMUM 30 FOOT INTERVAL. :

12. VERTICAL RISERS WHICH ARE MECHANICALLY ATTACHED TO FLOORS AT POINT OF PENETRATION ARE
CONSIDERED A TRANSVERSE AND LONGITUDINAL BRACE LOCATION WHEN THE ANCHORAGES AND THE
DUCT FRAMING ARE SIZED TO ACCOMMODATE THE LATERAL LOAD.

13. CONDUIT OR PIPING CONSTRUCTED OF NON-DUCTILE MATERIALS (E.G., GLASS, NO-HUB CAST IRON,
PLASTIC), SHALL HAVE THE BRACE SPACING REDUCED TO ONE-HALF OF THE SPACING ALLOWED FOR
DUCTILE MATERIALS AND SHALL BE BRACED ON BOTH SIDES OF A HORIZONTAL, 80 DEGREE CHANGE IN
DIRECTION. SEE SPECIFIC ISAT BRACING LEGENDS FOR NON-DUCTILE MATERIAL (REF. SECTION 13.6.11.
ASCE 7-05). ; ‘

14. ALL LONGITUDINAL BRAGE LOCATIONS FOR INDIVIDUALLY SUPPORTED PIPE AND CONDUIT SHALL EMPLOY
AN ISAT LONGITUDINAL RESTRAINT  DEVICE (LRD) ANL INSTALLED PER THE INDIVIDUAL DETAIL DRAWINGS
WITHIN THESE SHEETS.

15. WHEN USING BACK-TO-BACK 12 GAUGE STEEL CHANNEL AS A TRAPEZE ASSEMBLY FOﬁ GRAVITY LOADS,
PIPE AND CONDUIT MAY BE MOUNTED TO BOTH THE TOP AND THE UNDERSIDE OF THE CHANNEL -
PROVIDED THE LOAD LIMITATIONS ON PAGE G2 ARE NOT EXCEEDED.

16. FOR THE PURPOSE OF CALCULATING WEIGHT, ALL PIPING AND CONDUIT IS TO BE TREATED AS FULL OF
WATER. ; : ! il

17. PIPING SYSTEMS EMPLOYING GROOVED COUPLING CONNECTIONS WHICH ARE TESTED AND LISTED
ASSEMBLIES PER UL STANDARD 213 MAY EMPLOY THE SAME BRACE SPACING AS WELDED STEEL
CONNECTIONS SUBJECT TO THE LIMITS OF THE ISAT BRACING TABLES FOR THE SPECIFIC PIPE SIZE AND
HORIZONTAL ACCELERATION. GROOVED PIPE COUPLINGS THAT ARE NON-UL LISTED MUST BE BRACED AT
A MAXIMUM SPACING NOT TO EXCEED ONE-HALF THAT ALLOWED FOR WELDED STEEL.

18. UNLESS OTHERWISE NOTED, STANDARD ISAT BRACING DOES NOT INCLUDE ALLOWANCES FOR PIPING
SYSTEMS DESIGNED TO ACCOMMODATE THERMAL EXPANSION AND CONTRACGTION. THERMAL FPIPE
STRESS ANALYSIS SHALL BE UNDERTAKEN SEPARATELY BY A LICENSED ENGINEER TRAINED AND
AUTHORIZED TO PERFORM SUCH CALCULATIONS. S el :

THE RESULTS OF THE THERMAL PIPE STRESS ANALYSIS SHALL BE USED TO DETERMINE THE NEED FOR
"PIPE ANCHORS AND GUIDES". UNLESS THE HORIZONTAL SEISMIC REACTION HAS BEEN SPECIFICALLY
INCLUDED IN THE THERMAL PIPE STRESS ANALYSIS AND THE "ANCHORS AND GUIDES" SIZED TO
ACCOMMODATE THE SEISMIC REACTION, TRANSVERSE SEISMIC BRACING SHALL BE INSTALLED PER ISAT
GUIDELINES EXCLUSIVE OF THE "ANCHORS AND GUIDES". ;

19. ON PIPE RUNS DESIGNED TO ALLOW FOR THERMAL EXPANSION AND CONTRAGTION, LONGITUDINAL CABLE
RESTRAINTS MAY BE INSTALLED IN THE FIELD OF A PIPE RUN WHERE A SPECIFIED AMOUNT OF SLACK IS
CREATED TO ONLY ALLOW FOR THERMAL MOVEMENT. CONSULT THE PROJECT MECHANICAL ENGINEER OF ~
RECORD FOR THE LIMITS OF THERMAL MOVEMENT, UNLESS OTHERWISE NOTED.

20. PIPES ON ROLLER HANGERS (OTHER THAN CLEVIS ROLLER HANGERS) SHALL EMPLOY A TOP ROLLER OR
U-BOLT ENCIRCLING THE TOP OF THE PIPE AT SEISMIC RESTRAINT LOCATIONS TO PREVENT VERTICAL
UPLIFT DURING A SEISMIC EVENT.

21. PIPE AND CDNDUIT RISERS SHALL HAVE THE LATERAL SEISMIC RESTRAINT AND THE VERTICAL SUPPORT
SHALL BE ENGINEERED ON AN INDIVIDUAL PROJECT BASIS. . . :

22, RE-INSULATE ANY LOCATIONS WHERE PIPE INSULATION HAD BEEN ORIGINALLY REMOVED FOR DIRECT
ATTACHMENT OF LONGITUDINAL RESTRAINT DEVICES (LRD) TO PIPE.

23. NO-HUB CAST IRON PIPING, WHEN INSTALL AS A RISER, SHALL INCLUDE THE USE OF A JOINT STABILIZER
- WHERE THE JOINTS ARE UNSUPPORTED BETWEEN FLOORS. HEAVY DUTY HUSKY BANDS MAY SUFFICE AS
JOINT STABILIZERS. v i ;

VIBRATION ISOLATED UTILITIES

g INSTALL VIBRATION ISOLATION HARDWARE PER MANUFACTURER'S INSTRUCTIONS TO ACHIEVE THE REQUIRED
DEGREE OF ISOLATION AND/OR DEFECTION. f :

2. VIBRATION ISOLATED HANGERS THAT ALSO REQUIRE SEISMIC BRACING SHALL BE BRACED USING GALVANIZED
STEEL CABLE OR MINIMUM 12 GAGE HANGING WIRE TIED TO ISAT DESIGNED AND TESTED SEISMIC BRACKETS.

3. CABLE TO BE INSTALLED WITH SUFFICIENT SLACK TO ACCOMMODATE, BUT NOT EXCEED, THE VIERATION
ISOLATORS CALCULATED DEFLECTION. SEE MANUFACTURER'S VIBRATION ISOLATOR SPECIFICATIONS. DO NOT
TENSION CABLES TO THE EXTENT THAT THEY SUPPORT GRAVITY LOADS. CABLE INSTALLATION IS TO BE
SYMMETRICAL.

FASTENERS AND ANCHORS

1. BOLT AND STRUT NUT TORQUE:.

3/8" DIAMETER BOLT 18 FT-LBS
1/2" DIAMETER BOLT 50 FT-LBS
5/8" DIAMETER BOLT 100 FT-LBS

2.POST INST ALLED MECHANICAL EXPANSION ANCHOR HOLE DEFTH IS SHOWN ON ISAT DETAILS. THE OBSERVED
ANCHOR PROJECTION AFTER THE PROPER TORQUE IS APPLIED MAY INCREASE BY A MAXIMUM OF ONE BOLT
DIAMETER. INSTALLATION TORQUE SHALL BE AS SHOWN ON THESE DETAILS. g

3. ALL STRUCTURAL STEEL AND ANCHORS EXPOSED TO WEATHER, MOIST CONDITIONS, OR CHEMICAL ATTACK SHALL BE

TREATED FOR CORROSION RESISTANCE PER PROJECT SPECIFICATIONS. STAINLESS STEEL ANCHORS RECOMMENDED.

4. RC-1 AND RC-2 ROD STIFFENER TIGHTENING REQUIREMENTS - ROD STIFFENING REQUIRED ONLY FOR HANGER RODS
TO WHICH SEISMIC BRACING HAS BEEN INSTALLED. TIGHTEN STIFFENER NUT TO FINGER TIGHT PLUS 2 FULL TURNS OF
THE NUT. ; ; s

STEEL COMPONENT REQUIREMENTS

1. THE DESIGN, FABRICATION AND ERECTION OF STEEL SHALL BE IN ACCORDANCE WITH AISG 360.

2. STEEL SHALL CONFORM TO THE FOLLOWING, UNO,

STEEL PRODUCT. ' ASTM SPECIFICATION, UNO
W &WT SHAPES A982 !
M, MT, S, ST, & HP SHAPES A36

' CHANNELS ‘ L Aae
ANGLES .. A36
PLATES & BARS. A36, UNO

* RODS, PLAIN & ALL-THREADED A36 . :
BOLTS ' A307, GRADE A
WASHERS ' F844 :
PLATEWASHERS . A36
ANCHOR BOLTS & RODS F1554, CLASS 2A

(HEADED OR THREADED AND NUTTED) . GRADE 36 TYP, UNO

WELDED HEADED STUDS

A108, GRADES 1010 - 1020

SHEAR STUDS, &

WELDED THREADED STUDS

PEK AWS D1.1

" COMMENTS

FY = 50 KSI
FY =36 KSI

FY=38 KSI

FY =36 KSI
FY = 36 KSI
FY =36 KS|
FU = 60 KSi

FY =38 KSI
FY = 36 KSl
FY =50 KSI

FU=70KSI

WELD FILLER METAL
EYENUTS & EYEBOLTS AlSI C1030
SLEEVE NUTS AlS! C1018, GRADE 2
RECESSED NUTS ANDPINS A36
3. WELDTEEILNG MATERIALS & PROCEDURES SHALL CONFORM WITH AWS D1.1 FOR STRUCTURAL STEEL AND AWS D1.3 FOR SHEET
s
NOMENCLATURE -
ABF ANGLE BRACKET, FIXED
ABHW ANCHOR BRACKET, HINGED WELDED .
AB45 ANGLE BRACKET, 45 DEGREE (W/ FACTORY TIED WIRE)
ABSO ANGLE BRACKET, 80 DEGREE (W/ FACTORY TIED WIRE)
ACI AMERICAN CONCRETE INSTITUTE : ?
ASJ ALL SERVICE JACKET ‘
ASCE AMERICAN SOCIETY OF CIVIL ENGINEERS
ASD ALLOWABLE STRESS DESIGN
ASHRAE  AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING ENGINEERS
ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS
. ASTM " AMERICAN SOCIETY FOR TESTING AND MATERIALS
Anc ANCHOR . g
- ANSI AMERICAN NATIONAL STANDARDS INSTITUTE
ATR- ALL THREAD ROD
AWG AMERICAN WIRE GAGE
C CABLE BRACE ARM
CBC CALIFORNIA BUILDING CODE
CcBS CROSS BOLT SLEEVE
Dia DIAMETER
DSA DIVISION OF THE STATE ARCHITECT, CA
Fp COMPONENT SEISMIC DESIGN FORCE
FSB FLUTE SPAN BRACKET
Ft, ft FEET
fi-lbs FOOT-POUNDS, TORQUE OR MOMENT
Fv VERTICAL SEISMIC ACCELERATION
G,g GRAVITATION FORCE
Ga, ga GAGE ?
HVAC HEATING, VENTILATION AND AIR CONDITIONING
IBC INTERNATIONAL BUILDING CODE
ICC INTERNATIONAL CODE COUNCIL
Ip COMPONENT IMPORTANCE FACTOR
ISAT INTERNATIONAL SEISMIC APPLICATION TECHNOLOGY
L LONGITUDINAL ; :
Lbs POUNDS FORCE
I LINEAR FOOT
LRD LONGITUDINAL RESTRAINT DEVICE
LRFD LOAD AND RESISTANCE FACTOR DESIGN
LWGC LIGHT WEIGHT CONCRETE
m METER
mm MILLIMETER
Max - MAXIMUM )
MEF MECHANICAL, ELECTRICAL AND PLUMBING
Mfg 'MANUFACTURER
‘Min MINIMUM = - :
MSS MANUFACTURERS STANDARDIZATION SOCIETY
NWC NORMAL WEIGHT CONCRETE
NFPA - NATIONAL FIRE PROTECTION ASSOCIATION
. OSHPD- OFFICE OF STATEWIDE HEALTH PLANNING AND DEVELOPMENT
P -BRACEREACTION . -
Ph BRACE REACTION, HORIZONTAL COMPONENT
pif POUNDS PER LINEAR FOOT
Pv BRACE REACTION, VERTICAL COMPONENT
PIP POURED-IN-PLACE INSERT
Pl PLATE :
PSl,psi  POUNDS PER SQUARE INCH
R RIGID BRACE ARM
RCC ROD CAPTURE CABLE BRACKET
RCHW ROD CAPTURE, HINGE BRACKET
SDF SEISMIC DESIGN FORCE (Fp)
st STEEL DECK INSERT
s/m SHEET METAL
SMACNA SHEET METAL AND AIR-CONDITIONING CONTRACTORS NATIONAL ASSOCIATION
T TRANSVERSE
TL TRANSVERSE, LONGITUDINAL
TR TRAPEZE
TVL TOTAL VERTICAL LOAD
Wp | COMPONENT OPERATING WEIGHT

SHEET INDEX
§B0.O SEISMIC BRACING GENERAL NOTES :
SB-0.1 RES-E z mﬁﬁwg 2
P1-0.0 PIPING
SBX-2.1 INSTALLATION DETAILS (B-DETAILS)

§B-21

BRACE ARM ANCHORAGE DETAILS
(D, G & H-DETAILS

-12.§ ot -DES-1
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INTERNATIONAL SEISMIC - | . : ! 1 . :
APPLICATION TECHNOLOGY | - | - ' ANCHORAGE % i g :
MAX "G" ROD ISAT BRACE BRACE ARM BRACE ARM MAX BRACE MAX BRACE INSTALLATION 'NOMENCLATURE MAX BRACE 8328 %
: , ‘ Al : : : 3 L B
KITNO. BRACEDELEMENT FORCE (G's)’ DIA. ASSEMBLY' TYPE' SIZE' ARM LENGTH (FT)> SPACING (FT) DETAIL AND DETAILS REACTION (LBS) e SO COMETS [
R Max 8" Pipe 0.25 3/4" ' 'RB30 ~ B1 Slotted Strut 12 Ga. 1-5/8" Strut e B 40 B1.0 D1.1TZ3 (N13TZ3) 781 i S o
S : 8" Pipe : 0.26 3/4" RB30 ~ B1 Slotted Strut e Ga. 1-5/8" Strut 8.5 : 40 B3.2 D1.1TZ3 (N13TZ3) 781 A
| ‘ A
Seismic Bracing for piping & equipment designed in accordance with 2009 IBC, Sec 1613, utlllzmg the ISAT Application & Design Manual Vol 2 installation details & speclﬂcatlons i
For Seismic Design Categories D, E, & F: 5
For components where [p = 1.5: Brace all pipe greater than 1" in dlameter Brace all trapezes where the accumulative weights of the u’almes is 5 Ibs/Ift or greater
For components where [p = 1.5: Brace all Equipment. A
For All Seismic Design Categories: : 2
Seismic bracing may be omitted from LItIIItIes suspencled by individual hangers 12" or less in length from the top ofthe utmty to the bottom of the structural support for the hanger and the rod hangers are detailed to avoid Py
significant bending of the hangers end their attachments. The installer & Inspector to ensure the omission of seismic restraints will not. result in damaging impact with other systems.
‘ SHEET TILE:
NOTES: | :
1) Refer to ISAT pages/details E1 through E4.3, and H2 for brace arm design values and descnpt.'ons ] LE ggﬁg’g‘g\l’) 7’-: S
2) B2 solid channel up to 15 ft. maximum bay be substituted for any RIGID brace arm where the max brace reaction is < 1,250 Ibs. (S)
3) Max brace reaction is based on the Max "G" Force, Brace Spacing and Utility weight. Based upon a nominal 45 degree brace angle. e
4) Clouded areas tagged as "ATTACHED TO STRUCTURE" or "12" RU. “ are out side of ISAT's scope and are the responsibility of others.
5) Use of any non ISAT bracket voids engineering
6) If drawings are not to scale or the scale is inaccurate, contractor and inspectors fo ensure the "BRACE SPA CING" in this Iegend is not exceeded. SCALE:
7) Where systems are subject to thermal expansion & contraction or vibration ISolated utilize cable bracing. Cab!e bracing should be installed with sufficient slack to accommodate thermal expansion & contraction or acoustical movement - per the Mechanical Engmeer NTS
8) Bracing design for trapeze systems are based on single layer racks. . .
9) Engineering of vemcel supports Is not included in this design. ' ‘ gt 3 LDRAWING NO.
10) Refer to Project Specific - Seismic Design Force (SDF) Calculation Work Sheet for Utmty Specrf' ¢ "G" Force (Fp converted to allowable stress design) S B 0 1
11) Bracing of equipment is not included in this design. e ‘ ¥ 4~
: ; : [EXPIRES: 06/30/ (4|
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The Registered Prolessional Engineer No. 84127PE stamp and signature
that appear on this drawing apply only lo approval of the [SAT seismic

bracing associated with the utilities shown on this drawing as delineated :
with the Seismic Bracing Legend located on ISAT's cover sheet.

SEE ISAT SEISMIC BRACING LEGEND ON SHEET # SB-0.1 FOR INFORMATION ON SEISMIC LOCATIONS & ISAT KIT L.D.
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1SAT BRACE ASSEMELY

'PERERAGING TABLES

CLEVIS HANGER, PAGE H3.3

FOR BRACE SPACING,
RIGID BRACE ASSEMELY,
THREADED SUPPORT ROD
AND DECK ANCHORAGE | -
REQUIREMENTS SEE
BRAGING TABLES

PPEACONDUIT

' _THREADED ROD, PAGE H1
~ STIFFENING REQUIREMENTE, PAGE G1

SINGLE HUNG PIPE OR CONDUIT WITH CLEVIS HANGER

1-WAY TRANSVERSE RIGID BRACE

*BRACE ANGLE;IU 60" IS ALLOWED WITH REDUCED BRACE SPACING. REFER TO NOTE 20, PAGE 4. 3

o STIFFENING REQUIREMENTS,

INISAT

Intamational Salsmic Application Ti
14848 Northam Street, La Mirada, CA 20638
B77-B03-4728 (Toll Froa) 714-523-0845 (fax)
www.lgatsh com '

WY Soup |

Mode! Law Structural Enginaer

NCEES No, 20675 B1.0

ISAT SEISMIC BRACKETS
REQD. (TYP)

\GAT BRACE ASSEMBLY
PER BRACNG TABLES

CLEVIE OR
J-HANGER,
PAGE H3.3

FOR BRACE SPACING,
RIGID BRACE ASSEMELY,
THREADED SUPPORT ROD

TRANSVERSE BRACE AND DECK ANCHORAGE

AEQUIREMENTS SEE
BRACING TABLES

THREADED ROD, PAGE H1
PAGE Gf

SINGLE HUNG PIPE OR CONDUIT

2-WAY TRANSVERSE-LONGITUDINAL RIGID BRACING

* BRACE ANGLE TO 60° IS ALLOWED WITH REDUCED BRACE SPACING. REFER TO NOTE 20, PAGE 43,

Mlﬂﬂ'

ternational Selsmic Appiication Technaiogy
MH-G Northam Street, La Mirada, CA 90838
&77-B93-4728 (Toll Froe) 714-523-0845 (i)

www.lxatsh com
I Rev. 3
V M oan2/10
Page
Model Lew Structural Engineer
NCEES N 208TE Biz

UNDERSIE OF NUT, ROD COUPLER, -
OR DECKINBERT (TYF)

APPUCAEEEHANYMEMEU“UTYSEEB-SE!EPAEES

Max. Dim. Hmlrrum Brace Load 'P* Per Rod Diameter (45* Max. Hmace Angle Frnrn Hnnzun!al!
e
Max, Lateral Max. Lzbaul Maxiriur
Force Force Brace
at. Utility at Utllity Force
Inch Lbs Lbs, Lbs.
[ ) 350 2131
- 750 350 2174
B 675 300 2145
H 4 1200 2121
12 , 328 1000 1885
15 225 B00 1603
1B 700 700 1485

SINGLE HUNG UTILITY ELEVATED BRACE ARM ATI'ACHMENT

MINIMUM 36 INCHES BELOW DECK

1 - WAY RIGID BRACE, TRANSVERSE CR LONGITUDINAL INSTALLATION

INISAT

International Seismic Application Technaiogy
14848 Northam Street, La Mirada, CA 90538

© B77-899-4728 (Toll Free) 714-523-0845 (tax)

Maoda| Law Structural Engineer

VV Soup '?ff

NCEES No, 20675 B280.0

Max. Dim. Maximum Brace Load "P" Per Rod Diamster (45° Max. Brace Angla From Horizontal)
"A" : as" 518"
Max. Lateral Maximum Maximum Max, Lateral Maximum
Force Brace Brace Force Brace
at Utility Force Force at Utility Force
Inch Lbs. Lbs. Lbs. Lbs. Lbs.
4 850 1335 1532 1350 2121
5 750 1208 . 1248 1350 2174
6 675 1114 . 1114 1300 2145
g 400 707 751 1200 2121
12 325 613 613 1000 1885
15 225 451 451 800 1603
i8 200 424 424 700 1485

TABLE 1

DESIGN VALUES FOR ELEVATED BRACE ARM ATTACHMENT

MINIMUM 36 INCHES BELOW DECK

PAGE B290.0 FOR 1 - WAY RIGID BRACE, TRANSVERSE OR LONGITUDINAL INSTALLATION
PAGE B291.0 FOR 2 - WAY RIGID BRACE, TRANSVERSE OR LONGITUDINAL INSTALLATION
PAGE B292.0 FOR 2 - CABLE BRACE, TRANSVERSE OR LONGITUDINAL INSTALLATION

Max. Dim. | Maximum Brace Load "P" Per Rod Diamater (45° Max. Brace Angle From Horizontal)
A" 3" e
Max. Lateral | Maximum Maximum | Max, Lateral | Maximum
Force Brace Brace Force . Brace
at Utility Force Force at Utility - . Force
Inch Lbs. ihs. Lbs. Lbs. J.E_s
4 400 754 1687 1100 2074
5 - 300 601 1402 . 1000 2003 !
6 275 583 1273 950 2015
] 200 485 880 850 2103

TABLE 2

DESIGN VALUES FOR ELEVATED BRACE ARM ATTACHMENT

MAXIMUM 36 INCHES TO MINIMUM 12 INCHES BELOW DECK

PAGE B280.0 FOR 1 - WAY RIQID BRACE, TRANSVERSE OR LONGITUDINAL [NSTALLATION
PAGE B291.0 FOR 2 - WAY RIGID BRACE, TRANSVERSE OR LONGITUDINAL INSTALLATION
PAGE B292.0 FOR 2 - CABLE BRACE, TRANSVERSE OR LONGITUDINAL INSTALLATION

fntamafional Selsmic Application Technaiogy
14848 Northam Street, La Mirada, CA 0533
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: ‘ Rev.0
V M 1116109
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MAXIMUM
SPACING

OIM'A*

" Rod Stiffener Chart
Dim. A - Dim.B
: ~ | Maximum Maximum
Threaded | Rod Length Spacing
Raod Without Between
Diameter Stiffener | Rod Stiffeners
Inch Inch Inch
¥8 106 7. 20
12 18" 22
58 24 28
¥4 30 30
78 40 40
1 48 46
11/8 ] 54
11/4 58 £8
EEC ] €6
1172 72 72

oy , DETAL AT MULTLTIERED
! . TRAPEZE SYSTEMS
o CHANNEL 1 5/8'x 1 58' X 12 GA.
FOR MAX. LENGTH OF -0"

CHANNEL 15[8"x158'x12GA.

OF 150" (NOT SHOWN)

RC-1 ROD STIFFENER

(3B THRU 5/8°
~ ROD DIAMETER)

CHANNEL 1 58" x | 5/8" x 12 GA:
FOR MAX. LENGTH OF 9-0*

FOR MAX. LENGTH OF 150
(NOT SHOWN)

11/2'ROD DIAMETER)
NOTICE. ROD STIFFENING REQUIRED ONLY FOR HANGEHR
RODS TO WHICH SEISMIC BRACING HAS BEEN INSTALLED.

TIGHTEN STIFFENER NUT TO FINGER
TIGHT PLUS 2 FULL TUHNS OF THE NUT

ROD STIFFENING REGUIHEMENTS

 BACKTO BACK FOR MAX. LENGTH

CHANNEL 158'x31/4°x 12GA.

" RC-2 ROD STIFFENER (5/8" THRU
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IGAT SEISMIC BRAGKET,

ERACKET ROTATED X

TO ANY ANGLE P
AROUNDANCHOR. -

. TAKE APPROPRIATE PRECAUTIONS TO AVOD CUTTING CONCRETE

Form Pour Slab with Minimum Concrete Strength of 3,000 psi

ICC Report No. ESR-1917 (Dated Sep. 1, 2009), Tahle 3
Speclal Inspection Required by Manufacturer's ICC Report

REINFORCING AND TENDONS WHEN INSTALLING RETROFT ANCHORS,

SINGLE ANCHOR CONNECTION DETAILS

. 2006 IBC, 2009 IBC OR 2007 CBC PROJECTS
' Anchorage In Cracked Concrete -
Hilti Kwik Bolt TZ Concrete Expansion Anchor

Minimum

Brace Minimum Minmum|. . - |Minimum| Edge | Maximum | Min. |Brace Load (P)
Anchorage |Anchor| Hole HTective Concrete |Installation| Anchor | Distance |Brace Load| Edge | at Minimum ;
Designation| Dia. Depth ! | Embedment ? [Thickness| Torqus Spacing | for Pmax Pmax Dist | EdgeDistance | -

: " | Inech Ineh . In¢h Inch Ft-Lbs. Inch Inch Inch _Lbs

NST3 38 258 2 4 25 B 6 - 410

N&6TZ3 112 25/8 2 4 d_(L B B | 440

N13TZ3 |- 112 4 . 314 [{] 40 03/4 12 5 950

N4TZ3 | 58 37/8. 3 V6 5 60 03/8 24 4 800

NQTZ3 | o8 CEC L) ] B0 12 T - B T.060

1. MINIMUM HOLE DEPTH IS TO BE VERIFIED BY THE INSPEC
2. MINIMUM EFFECI]VE.EMEEEMENT IS AFTER THE ANCHOR HAS BEEN

3. ANCHOR SPACNG IS THE CENTER-TO-CENTER DISTANCE BETWEEN TWO ANCHORS. THE DISTANCE TO AM ADJACENT ‘
ANCHOR IS THREE TIMES THE TABULATED EDGE DISTANCE.

4. AT CONCRETE CORNERS USE THE TABULATED VALUE FOR "EDGE DISTANCE FOR PMAX' FOR ONE EDGE WHERE THE "MIN.

. EDGE DISTANCE" IS USED FOR THE PERPENDICULAR CONCRETE FACE.

SINGLE ANCHOR HILTI KWIK BOLT TZ FOR SEISMIC BRACE

CONNECTION IN FORM POUR SLAB
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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 ! Lhs
3/8 610 790 .
112 1,130 1,460
5/8 1,810 2,340
3/4 2,710 3,500
7/8 3,770 4,860
1 4,960 6,400
- 1-1/8 6,230 8,000
1-1/4 8,000 10,300
1-3/8 - 12,180
1-1/2 - 14,860
1-3/8 - 20,180
2l - 26,880
i ASME B31.1 -ASME B31.9
Rod Temp of 650 Deg. a

ALL-THREAD ROD FOR VERTICAL SUPPORTS
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Steel {Helght Oof | Moment | Section jRadlus of | Moment | Section | Radlus of
Channel |Gage| "H" |Section|of Inertia|Modulus] Gyration | of Inertla|Modulus| Gyration
inch | inch? | inch* | inch? | Inch Inch' | inch? | inch
Al 12 | 1316 | 0.371.| 0.030 | 0.081 0.284 0.115 | 0.142 0.554
A2 12 | 16/8 | 0.742 | 0.136 | 0.168 0.428 0.230 | 0.284 0.554
B1 12 | 16/8 | 0.686 | 0.185 0.202 0.577 0.236 | 0.200 0.651
B2 | 12 | 31/ | 1111 | 0628 | 0671 | 0814 | 0471 | 0680 | 0.651
ci 12 | 31/4 | 0.897 | 1.098 | 0.627 1.107 0433 | 0.533 0.685
c2 12 | 61/2 | 1.793 | 6.227 | 1.B16 1.864 0.868 | 1.068 0.695
D1 12 | 27716 | 0.726 | 0.522 | 0.390 D.B48 0.334 | 0.411 0.679 |
D2 2 | 478 | 1.452 | 2.805 | 1.151 1,380 0668 | 0.823 | 0679 |
E1 10 2 0012 | 0478 | 0.438 0.723 0.5690 | 0.569 0.790

1. QUALIFIED BRANDS MEETING OR EXCEEDNG ABOVE VALUES MAY BE USED SUBJECT TO
ISAT REVIEW AND APPROVAL FROM ENGINEER-OF-RECORD.

2 BEAM LOAD MAY BE LIMITED BY SPOT WELD SHEAR. REFER TO CHANNEL
MANUFACTURERS TECHNICAL DATA,

3.A2 B2, C2 AND D2- FACTORY SPOT WELDED BACK-TO-BACK CHANNEL, SUPPLEMENTAL
SWITCH WELD NOT REQUIRED.:

4. STRUT WITH HOLES HAVE SECTION PROPERTIES REDUCED BY 0.80. STRUT WITH SLOTS
HAVE SECTION REDUCED BY 0.85.

CHANNEL PROFILE, DESIGNATIONS AND SECTION ‘VALUES,
ASTM A653 GRADE 33
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