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DISCLAIMER 


The calculations contained in this document were developed by Bechtel SAIC Company, LLC 
(BSC) and are intended solely for the use of BSC in its work for the Yucca Mountain Project. 
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kip 1000 pound force 

ksi kips per square inch 
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1. PURPOSE 

The purpose of this calculation is to design the structural steel framing that supports the 
reinforced concrete floor and roof slabs of the Canister Receipt and Closure Facility (CRCF). 
The design of the interior steel framing system includes steel floor and roof decking, structural 
steel beams, girders, trusses and columns. 

2. REFERENCES 

2.1 PROJECT PROCEDURES/DIRECTIVES 

2.1.1 BSC (Bechtel SAIC Company) 2007. EG-PRO-3DP-G04B-00037, Rev.009, ICN0. 
Calculations and Analyses. Las Vegas, Nevada: Bechtel SAIC Company. 
ACC:ENG.20070717.0004. 

2.1.2 BSC (Bechtel SAIC Company) 2007. IT-PRO-0011 Rev.006, ICN0. Software 
Management. Las Vegas, Nevada, Bechtel SAIC Company. ACC: DOC.20070802.0001 

2.1.3 ORD (Office of Repository Development) 2007. Repository Project Management 
Automation Plan. 000-PLN-MGR0-00200-000, Rev. 00E. Las Vegas, Nevada: U.S. 
Department of Energy, Office of Repository Development. ACC: ENG.20070326.0019 

2.2 DESIGN INPUTS 

2.2.1 	 BSC (Bechtel SAIC Company) 2006. Project Design Criteria Document. 000-3DR
MGR0-00100-000-006. Las Vegas, Nevada: Bechtel SAIC Company. ACC: 
ENG.20061201.0005. 

2.2.2 	 BSC (Bechtel SAIC Company) 2006. Basis of Design for the TAD Canister-Based 
Repository Design Concept. 000-3DR-MGR0-00300-000-000. Las Vegas, Nevada: 
Bechtel SAIC Company. ACC: ENG.20061023.0002. 

2.2.3 	 ASCE 7-98. 2000. Minimum Design Loads for Buildings and Other Structures. Revision 
of ANSI/ASCE 7-95. Reston, Virginia: American Society of Civil Engineers. TIC: 
247427. [DIRS 149921] 

2.2.4 	ICC (International Code Council) 2000. International Building Code 2000. Falls Church, 
Virginia: International Code Council. TIC: 251054 [DIRS 159179] 
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2.2.5 	AISC (American Institute of Steel Construction) 1997. Manual of Steel Construction, 
Allowable Stress Design. 9th Edition, 2nd Revision, 2nd Impression. Chicago, Illinois: 
American Institute of Steel Construction. TIC: 240772. [DIRS 107063] 

2.2.6 	 ANSI/AISC N690-1994. 1994. American National Standard Specification for the Design, 
Fabrication, and Erection of Steel Safety-Related Structures for Nuclear Facilities. 
Chicago, Illinois: American Institute of Steel Construction. TIC: 252734. [DIRS 158835] 

2.2.7 	 Not Used 

2.2.8 	 Not Used 

2.2.9 	 Not Used 

2.2.10 BSC (Bechtel SAIC Company) 2006. Canister Receipt and Closure Facility (CRCF) 
Seismic Analysis. 060-SYC-CR00-00400-000-00A. Las Vegas, Nevada: Bechtel SAIC 
Company. ACC:  ENG.20061220.0029. 

2.2.11 Vulcraft 2001. Steel Roof and Floor Deck. Florence, South Carolina: Vulcraft. TIC: 
256157. [DIRS 169951] 

2.2.12 Pecknold, D.A. 1997. "Structural Analysis." Section 1 of Structural Engineering 
Handbook. 4th Edition. Gaylord, E.H., Jr.; Gaylord, C.N.; and Stallmeyer, J.E., eds. New 
York, New York: McGraw-Hill. TIC: 255067. [DIRS 172508] 

2.2.13 BSC (Bechtel SAIC Company) 2007 Canister Receipt and Closure Facility #1 
Preliminary Layout Ground Floor Plan. 060-P0K-CR00-10101-000-00B. Las Vegas, 
Nevada: Bechtel SAIC Company. ACC: ENG.20070418.0003. 

2.2.14 BSC (Bechtel SAIC Company) 2007 Canister Receipt and Closure Facility #1 
Preliminary Layout Second Floor Plan. 060-P0K-CR00-10102-000-00B. Las Vegas, 
Nevada: Bechtel SAIC Company. ACC: ENG.20070418.0004. 

2.2.15 BSC (Bechtel SAIC Company) 2007 Canister Receipt and Closure Facility #1 
Preliminary Layout Third Floor Plan. 060-P0K-CR00-10103-000-00B. Las Vegas, 
Nevada: Bechtel SAIC Company. ACC: ENG.20070418.0005. 

2.2.16 ANSI/AISC 341-02. 2002. Seismic Provisions for Structural Steel Buildings. Chicago, 
Illinois: American Institute of Steel Construction. TIC: 256615. [DIRS 171789] 

2.2.17 BSC (Bechtel SAIC Company) 2005. CHF Slab Stiffness Evaluation. 190-SYC-SY00
01600-000 REV 00A. Las Vegas, Nevada: Bechtel SAIC Company. ACC: 
ENG.20051019.0003. 

2.2.18 BSC (Bechtel SAIC Company) 2004. Analysis (SASSI) for Sample In-Structure Response 
Spectra for CHF with Two Closure Cells. 190-SYC-SY00-01000-000-00A. Las Vegas, 
Nevada: Bechtel SAIC Company. ACC: ENG.20041101.0001. 

8 	August 2007 
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2.2.19 ANSI/AISC N690-1994(R2004)s2. 2005. Supplement No. 2 to the Specification for the 
Design, Fabrication, and Erection of Steel Safety-Related Structures for Nuclear 
Facilities. Chicago, Illinois: American Institute of Steel Construction. TIC: 252734; 
258040. [DIRS 177028] 

2.3 DESIGN CONSTRAINTS 

None 

2.4 DESIGN OUTPUTS 

Results from this calculation will be used as input for structural steel framing drawings for the 
Canister Receipt and Closure Facility (CRCF).  Currently, document numbers have not been 
assigned for these drawings. 

3. ASSUMPTIONS 

3.1 ASSUMPTIONS REQUIRING VERIFICATION 

3.1.1 Uniform design live load used is 100 pounds per square foot on floor slabs and 
the roof live load is 25 pounds per square foot (psf). (Ref. 2.2.3, & 2.2.4) 

Rationale: A 100psf live load (Ref. 2.2.3) on floor slabs and 25psf live load (Ref. 2.2.4) 
on roof slabs are reasonable for buildings of this type.  Elevated floor slabs are primarily 
mechanical rooms with HVAC fans and filters.  The minimum required roof live load per 
code is 20psf. A roof live load of 25psf was chosen to encompass ash load, and snow loads 
as well. 

Where used: Section 6.1.3 Design Loads 

3.1.2 Forklift will be used to deliver lids into the closure maintenance rooms (between 
Gridline 5 to 6, from D to E, and G to H).  Concentrated forklift wheel live load will be 
16,000 lbs per wheel, spaced at 3’-9”. 

Rationale: A forklift will be used in the closure support room with a maximum lifted 
capacity of 15,500 lbs. The front wheel load will be (32000lbs /2 wheels = 16000lbs) 
16,000 lbs spaced at 3’-9” apart per model specifications.  Loads will be considered on all 
participating members to design for maximum bending, shear, and deflection values. These 
values were taken from a representative forklift manufacturer’s data. 

Where used: Section 6.1.3 Design Loads 

9 August 2007 
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3.1.3	 Structural Steel framing dead loads are assumed to be 50 psf. 

Rationale: The structural beam and girder steel represents a small fraction of the total 
mass of the Canister Receipt and Closure Facility (CRCF) structure. Actual steel weights 
will be used in the detailed design phase of the project. 

Where used: Section 6.1.3 Design Loads 

3.1.4 Heavy steel trusses are assumed to have a uniform dead load of 1000 pounds per 
linear foot. 

Rationale: The 1000 plf represents an approximate weight of the trusses for preliminary 
design. Actual weight will be used in the detailed design phase. 

Where used: Section 6.1.3 Design Loads 

3.1.5	 Miscellaneous hanging equipment (cable trays, ductwork, etc.) is 10 psf 

Rationale: 10 psf for miscellaneous hanging equipment is an allotment for potential 
piping, electrical and HVAC components. 

Where used: Section 6.1.3 Design Loads 

3.1.6	 Uniform equipment load is 50 psf. 

Rationale: The Canister Receipt and Closure Facility (CRCF) elevated floors support 
primarily HVAC equipment.  50 psf is assumed in the preliminary design, actual equipment 
weights will be used as they are defined later in the detail design phase. 

Where used: Section 6.1.3 Design Loads 

3.1.7 	 Steel framing along column line 10 at elevation 32 ft. will support the floor slab at 
elevation 32 and the first wall placement assumed to be a 25 ft. lift. 

Rationale: Steel framing at floor elevation 32’ will support floor slab and wall (first 
concrete pour of wall) construction loads only. The first concrete placement is assumed to 
be a maximum 25 feet high, and subsequent placements will make up the remaining wall 
height. After the first lift cures, the wall itself will become a deep beam and support the 
remaining wall pours as well as the tributary roof load. 

 10	 August 2007 
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Where used: Section 6.4.2 Floor Girder Calculation 

3.1.8 Amplified Slab Acceleration 

The amplified slab acceleration to be considered for out of plane seismic loads is 2.0 times 
the floor acceleration obtained from the Canister Receipt and Closure Facility (CRCF) 
Seismic Analysis (Ref 2.2.10). 

Rationale: The Tier-1 Seismic Analysis models did not include the effects of vertical floor 
flexibility, i.e. the floors were considered as rigid diaphragms.  To obtain amplified vertical 
floor accelerations to be used in the design of floor slabs and supporting steel, the 
following process was used. 

A SASSI analysis was performed on the Canister Handling Facility (CHF) (Ref. 2.2.18) 
which developed in-structure response spectra at hard points on the walls.  Using the 7% 
damped vertical response spectra given in fig. F-3 (Ref. 2.2.17), a response ratio between 
the wall Zero Period Acceleration (ZPA) and the in-structure response was computed at 
various frequencies. A plot was generated of response ratio versus frequency. 

A study was performed for the CHF where floor frequencies were computed for various 
slab geometry’s (Ref. 2.2.18).  Looking at the results of this study one can determine the 
fundamental vertical floor mode and obtain the frequency and mass participation for the 
various conditions studied.  For an 18” floor with columns spaced at approximately 20’ on 
centers the fundamental mode is approximately 25 Hz with a mass participation of 50%. 
Thus 50% of the mass is responding at this frequency and 50% of the mass responds at the 
ZPA. The following equation may be written: 

Response = (0.5 * mass * ZPA) + (0.5 * ratio * mass * ZPA) 

Using the Response Ratio versus frequency plot described above the ratio for 25 Hz was 
found to be 2.3. The reference and method for the Response Ratio determination is 
provided in the last paragraph of page 11. Using this value in the response equation above 
results in: 

Response = 0.5 * mass * ZPA + 0.5 * mass * 2.3 * ZPA 

Response = 1.65 * mass * ZPA 

Where ZPA is the vertical acceleration obtained from the CRCF Seismic Analysis (Ref. 
2.2.10) at the floor level under consideration. 

 11 August 2007 
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This procedure was done for various slabs and the results indicated that 2.0 * ZPA is a 
reasonable and conservative approximation of the vertical floor amplification for this type 
of structural configuration. 

Where used: Section 6.1.3 

3.1.9 Roofing dead load is 15 psf 

Rationale: This is a reasonable assumption that allows for a lightweight roofing material 
to be applied over the concrete slab with an average thickness of 12 inches. 

Where used: Section 6.1.3 Design Loads 

3.1.10 Roof slab at gridline 5 to 6 from E to G is 2’-9” thick.  

Rationale: The roof slab thickness shall be revised from 1’-6” to 2’-9” to maintain 
concrete diaphragm continuity between gridlines E to G at the +64’-0” roof elevation. 

Where used: Section 6.3.1, and 6.4.1 Roof beam and girder design 

Assumptions requiring verification will be verified in detailed design and are being tracked 
in Calctrac. 

3.2 ASSUMPTIONS NOT REQUIRING VERIFICATION 

3.2.1 Steel beams, girders and trusses are designed as Type 2 construction per section 
Q1.2 (Ref. 2.2.6) using simple framing.  All formulas used to calculate moment, shear, and 
deflections are based on uniform and/or concentrated loads along the beam span, where 
maximum calculated values would be used for design. 

Rationale– Design of beams assumed as simple span beams will produce the maximum 
possible moment about the strong axis and deflection values in long span beams which will 
control the design in a majority of steel members within this framing system.  Formulas for 
simple span beam design are listed in the Beam Diagrams and Formulas Part 2, AISC 1997, 
(Ref. 2.2.5, & 2.2.6). 

Where used: Assumption is used in the entire calculation 

3.2.2 Composite action is not considered between the concrete slabs and the supporting 
structural steel beams, girders, and trusses.   

Rationale- Not considering composite action between concrete and steel framing will 
produce the most conservative results. 

Where used: Assumption is used in the entire calculation 

 12 August 2007 
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3.2.3 Snow Load Importance Factor used is 1.2. 

Rationale- Building is considered an essential facility Category IV. 1.2 is a bounding value 
for the importance factor Table 7-4 (Ref. 2.2.3). 

Where used: Section 6.1.3. 

3.2.4 Decking will provide full lateral support to top flanges of beams and girders 
during construction. 

Rationale- Standard engineering practice. 

Where used: Assumption is used in the entire calculation 

4. METHODOLOGY 

4.1 QUALITY ASSURANCE 

This calculation was prepared in accordance with EG-PRO-3DP-G04B-00037, 
Calculations and Analyses (Ref. 2.1.1). Section 4.1.2 of the Basis of Design for the TAD 
Canister–Based Repository Design Concept (Ref. 2.2.2) classifies the CRCF structure as 
ITS. Therefore, the approved record version of this calculation is designated as QA: QA. 

4.2 USE OF SOFTWARE 

The commercial off-the-shelf software MathCAD 13 was used in this calculation.  It is 
classified as Level 2 software usage as defined in IT-PRO-0011, Software Management 
(Ref. 2.1.2). MathCAD version 13 is listed on the Controlled Software Report (SW 
Tracking Number 611161-13-00) as well as the Repository Project Management 
Automation Plan (Ref. 2.1.3).  The calculation process and equations are documented in 
Section 6 for checking by manual calculation. 

Excel 2000 and Word 2000, which are part of the Microsoft Office 2000 Professional suite 
of programs, were used in this calculation. Word 2000 was used in the text preparation of 
this document, no calculation functions contained in Word were used in this document. 
Microsoft Office 2000 Professional as used in this calculation is classified as Level 2 
software usage as defined in IT-PRO-0011 (Ref. 2.1.2). Microsoft Office 2000 Professional 
is listed on the Controlled Software Report (SW Tracking Number 610236-2000-00) as 
well as the Repository Project Management Automation Plan (Ref. 2.1.3). 

The software was executed on a PC system running Microsoft Windows 2000 operating 
system. Results were confirmed by visual inspection and by performing hand calculations.  

 13 August 2007 
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Computer based calculations will be used in this analysis.  Hand calculation verification 
results may vary compared to computer calculations due to rounding in the computer 
software output. 

4.3 DESIGN METHODOLOGY 

The Canister Receipt and Closure Facility (CRCF) framing plans in Attachment A were 
developed from the general arrangement sketches (Ref. 2.2.13, 2.2.14, and 2.2.15).  The 
following steps are performed to accomplish the design: 

• 	 Determine applicable loads and load combinations from the Project Design Criteria 
Document (Ref. 2.2.1), the Seismic Analysis and Design Approach Document (Ref. 
2.2.10). 

• 	 Determine allowable spans for steel floor decking assuming unshored construction, using 
the section properties outlined in the Vulcraft Steel Roof and Floor Deck Catalog (Ref. 
2.2.11). Note: this aspect of the design is not ITS.  The steel decking is relied on only to 
support construction loads. The decking is not considered in service and extreme load 
combinations for the CRCF. 

• 	 W-shaped members tend to buckle out of the plane of bending due to bending about the 
strong axis.  Therefore, lateral bracing is required and will be provided as follows: 

o 	Steel beams framing into trusses will provide lateral bracing to truss top and 
bottom chords.  Lateral support for truss top chord is determined by the spacing 
of intermediate framing along the span of the truss. 

o 	Decking will provide full lateral support to top flanges of beams and girders 
during construction (Assumption 3.2.4).  Concrete slabs provide lateral support to 
the top flanges of beams, girders, and truss top chords during service.  

• 	 Determine efficient floor and roof framing layout based on a maximum center to center 
beam spacing on results of the decking calculation described above.  Beam spans will be 
limited from 20ft to approximately 30 ft. to achieve a balance between reduction of steel 
weight and minimizing the number of columns, girders and trusses. 

• 	 Structural steel will not be used for the 4’-0” slabs located between Gridline 4 to 9, from 
E to G. The use of steel framing and metal decking does not offer any advantage over 
shored concrete construction, as the allowable deck spans under construction loads would 
be minimal. 

• 	 Design structural steel beams, girders, trusses, and columns using Allowable Stress 
Design ASD (Ref 2.2.5) and ANSI N690 (Ref. 2.2.6). The structural steel framing 
system provides all vertical support for the concrete slabs for all applicable service and 
extreme load combinations.  The use of steel framing and metal decking offers an 
advantage over shored concrete construction as an efficient means to support the concrete 
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roof and floor diaphragms during and after construction.  The steel framing will be 
designed for construction loads, service loads, extreme abnormal loading and will remain 
as permanent framing in the building structural system. 

• 	 Verify that deflections are acceptable (Ref. 2.2.6) 

• 	 Demand/Capacity Ratio will be created in tabular format for every section of the 
calculation. 

• 	 The response of structural steel roof framing members to tornado missiles will be 
evaluated in a separate calculation. 

5. LIST OF ATTACHMENTS 

 Number of 
Pages 

Attachment A. Canister Receipt and Closure Facility Steel Framing Plans 3 
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6.0 BODY OF CALCULATION 

6.1 INPUTS 

6.1.1 CONSTANTS 
− 2 − 3 − 2 − 2 − 1ksi ≡ 1000lbf in kcf ≡ 1000lbf ft kip ≡ 1000lbf psf ≡ lbf ft ksf ≡ 1000lbf ft kpf ≡ 1000lbf ft

− 1k ≡ 1000lbf fps ≡ ft sec⋅ 

6.1.2 MATERIAL PROPERTIES, Ref. 2.2.1 
Material properties are taken from Project Design Criteria Document 000-3DR-MGR0-00100-000-006, 
Section 4.2.11.6 (Ref. 2.2.1) 

Structural Steel 
F := 50ksi Structural steel yield strength for ASTM A992 (Ref. 2.2.1)y 

F := 65ksi Structural steel ultimate tensile strength for ASTM A992 (Ref. 2.2.1)u
 

:= 36ksi Structural plate yield strength, ASTM A36 for plate girders & stiffeners
Fy36 
(Ref. 2.2.1) 

:= 58ksi Structural steel ultimate tensile strength for ASTM A36 (Ref. 2.2.1)Fu36
 

E := 29000ksi Steel modulus of elasticity (Ref. 2.2.1)
s 

γ := 490pcf Unit weight of structural steel (Ref. 2.2.1)s 

Concrete 

γ := 150pcf Unit weight of normal concrete (Ref. 2.2.1)c 

6.1.3 DESIGN LOADS; Section 4.2.11.3, Ref. 2.2.1 

Ash Loads (A) 4.2.11.3.4, Ref. 2.2.1 

The design basis for volcanic ash is a 4" depth at a density of 63 pcf. 
per PDC, sections 4.2.11.3.4, and 6.1.11 (Ref. 2.2.1) 

γ := 63pcfa Ash density per section 6.1.11 (Ref. 2.2.1) 
d := 4in a Ash depth per section 6.1.11 (Ref. 2.2.1) 

A := γ ⋅d A = 21 psf Ash loada a 
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Construction Loads (C) 4.2.11.3.16, Ref. 2.2.1 

Steel deck supporting concrete shall be designed for the weight of concrete plus a 50 psf uniformly distributed load. 

Structural Steel Framing supporting a steel deck shall be designed for the following load case: the wet weight of concrete
 
plus a 50 psf uniformly distributed load. In addition a 5,000 lb concentrated load shall be placed in the middle of the span 

to design for maximum moment and at the end of the span to design for maximum shear.
 

C := 50psf	 construction load to account for steel
 
deck supporting wet concrete
 

C := 5000lbf	 Construction load placed anywherep 
along span for max moment & shear 

Dead Loads (D) 4.2.11.3.1, Ref. 2.2.1 

CONCRETE SLAB THICKNESS 

3" METAL DECKING 

BEAM DEPTH 

1'-6" thick concrete slab on top of 3" metal decking (Total slab thickness t = 1'-9") 

t := 1.5ft concrete slab thickness := 0.25ft deck thicknesscs tdeck
 

⎛ tdeck⎞
 
:= ⎜t + ⎟⋅γ	 = 244psf concrete weightDslab1.5 cs c	 Dslab1.5⎝ 2 ⎠ 

2'-9" thick concrete slab on top of 3" metal decking (Total slab thickness t = 3'-0") 

:= 2.75ft concrete slab thickness := 0.25ft deck thicknesstcs3 tdeck3 

⎛ tdeck3 ⎞ 
:= ⎜ + ⎟⋅γ	 = 431psf concrete weightDslab3.0 tcs3 c	 Dslab3.0⎝ 2 ⎠ 

Miscellaneous dead loads 

:= 10psf Miscellaneous hanging equipment (Assumption 3.1.5)Dhang 
:= 15psf Roofing load (Assumption 3.1.9)Droofing 

:= 50.0psf Equipment load, including HVAC, Piping, and Electrical, afterDequip 
concrete has set. See Note below. (Assumption 3.1.6)
 

:= 50psf Minimum considered design load (Assumption 3.1.3)
Dbeam 
:= 1000plf Heavy steel truss (Assumption 3.1.4)Dgird 

:= + + + + = 369 psf total distributed roof dead load for 1'-9" thickD1.5rf Dslab1.5 Dhang Droofing Dequip Dbeam	 D1.5rf 
slab 

:= + + +	 = 354psf total distributed floor dead load for 1'-9" thickD1.5fl Dslab1.5 Dhang Dequip Dbeam	 D1.5fl 
slab 

:= + + + +	 = 556psf total distributed dead load for 3'-0" thick slabD3.0 Dslab3.0 Dhang Droofing Dequip Dbeam	 D3.0 
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Live Loads (L and Lr) 4.2.11.3.2 

L := 100psf (Assumption 3.1.1) 

L := 16.0kip Concentrated floor live load, per forklift wheel load spaced at 3'-9" o.c.p 
located between gridlines 5 and 6, from D to E, and G to H. See beam 
B9 section 6.3, and girders G9 & G10 section 6.4. (Assumption 3.1.2) 

L := 25psf Roof Live Load conservatively used 25psf to envelope ash load,r 
and snow live loads; (Assumption 3.1.1), The minimum Roof Live 
Load required is 20 psf per IBC2000 Section 1607.11.2 (Ref. 2.2.4, 
Eqn. 16-4: Lr = 20*R1*R2 (R1 = 1.0, R2 = 1.0) Lr = 20psf) 

Snow Loads (Sn) 4.2.11.3.3 

The maximum daily snowfall depth is 6 inches per PDC, section 4.2.11.3.3 (Ref. 2.2.1), converted into a snow load of
 
18 psf (depth x density x importance factor = load) using the maximum density (30 pcf) per ASCE 7-98 (Ref. 2.2.3)
 

d := 6in daily snowfall depth based on section 6.1.1 (Ref. 2.2.1)sn 
γ := 30pcf maximum snow density based on equation 7-4 (max density required forsn 

design), ASCE 7-98 (Ref. 2.2.3.)
 

P := d ⋅γ P = 15 psf Calculated ground snow load
g sn sn g
 

I := 1.2 (Assumption 3.2.3)
 

:= I P⋅ = 18 psf Flat roof snow load per section 7.3, ASCE 7-98 (Ref. 2.2.3)
Pf g Pf 

S := Pf S = 18 psf Roof snow loadn n 

Seismic Loads (E) 4.2.11.3.8 

The seismic analysis and design for the CRCF is considered an ITS SSC's and is assigned a design basis ground motion 
(DBGM) postulated category. For the purposes of this calculation, the CRCF is assigned a DBGM-2 Mean annual
 
probability of exceedence of 5x10-4 (2000 year return period). Canister Receipt and Closure Facility (CRCF) Seismic
 
Analysis, Table 13 (Ref. 2.2.10) lists the maximum vertical acceleration as 0.82 at level 100 ft. This value is conservative
 
for the lower diaphragm levels, therefore is acceptable for preliminary design. Actual design accelerations for each
 
diaphragm level shall be considered in final detailed design. 


:= 0.82 Maximum diaphragm vertical acceleration per Table 13 (DiaphragmSaV 
Acceleration for DBGM-2, SRSS Combination) Canister Receipt 
and Closure Facility Seismic Analysis; Document No. 
060-SYC-CR00-00400-000-00A (Ref. 2.2.10 ) 

Amp := 2.0 Amplified slab acceleration factor (Assumption 3.1.8) 

:= + 0.25 L⋅ ⋅Amp = 615 psf Vertical earthquake load for 1'-9" thick slab at roofE1.5 (D1.5rf r)⋅SaV E1.5 

:= + 0.25 L = Vertical earthquake load for 1'-9" thick slab at floor E1.5_floor (D1.5fl ⋅ )⋅SaV⋅Amp E1.5_floor 621 psf 

:= ( + 0.25 L⋅ ⋅Amp = 923 psf Vertical earthquake load for 3'-0" thick slab at roofE3.0 D3.0 r)⋅SaV E3.0 

Operating Pipe Reactions (Ro) 4.2.11.3.12; There are no operating pipes in this building, therefore, pipe reaction
 
loading are not considered in this calculation.
 

Thermal Loads (To) 4.2.11.3.9; There are no thermal loads in this building, therefore thermal
 
loads are not considered in this calculation.
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6.1.4 LOAD COMBINATIONS FOR ROOF & FLOOR FRAMING DESIGN, 

Section 4.2.11.4.6, Ref. 2.2.1
 
Normal and Abnormal load combinations are derived from the following combinations to be considered for roof and floor
 
loading per section 4.2.11.4.6 (Ref. 2.2.1) as follows:
 

1. S = D + L + (L  or A) normal load combination 1r
2. S = D + L + SN normal load combination 2 
9. 1.6S = D + L + Lr + Ro + To + E abnormal load combination 9 

(1.4S for consideration of shear loads and
 1.5S for consideration of axial compression loads) 

The structural steel framing considered in this calculation is subjected to vertical loads only. Lateral loads are resisted by 
the concrete diaphragm and shear wall system. An evaluation of the load combinations contained in the Project Design 
Criteria Document; Revision 006 section 4.2.11.4.6 (Ref. 2.2.1) has determined the following load combinations will 
govern. A comprehensive evaluation of all load combinations will be made during final detailed design. 

NORMAL LOAD COMBINATIONS for 1'-9" THICK SLAB 4.2.11.4.6, Ref. 2.2.1 

S1 := + L S1 = 393.8 psf roof load combinationa D1.5rf r a 

S1b := + A S1b = 389.8 psf roof load combinationD1.5rf 

S2 := + S S2 = 386.8 psf roof load combinationa D1.5rf n a 

S1 := + L S1 = 453.8 psf floor load combinationc D1.5fl c 

NOTE:Forklift truck load will be considered separately in addition to uniform loading for floor load combination 
S1 see beam B9 section 6.3, and girders G9, and G10 section 6.4.c. 

ABNORMAL LOAD COMBINATIONS for 1'-9" THICK SLAB 4.2.11.4.6, Ref. 2.2.1 

+ 0.25Lr +D1.5rf E1.5
S9 := S9 = 618.8 psf roof flexure load combinationa a1.6
 

+ 0.25Lr +
D1.5rf E1.5
S9b := S9b = 707.1 psf roof shear load combination 

1.4
 

+ 0.25L +
D1.5fl E1.5_floor
S9 := S9 = 624.9 psf floor flexure load combinationc c1.6
 

+ 0.25L +
D1.5fl E1.5_floor
S9d := S9d = 714.2 psf floor shear load combination 

1.4 

NORMAL LOAD COMBINATIONS for 3'-0" THICK SLAB 4.2.11.4.6, Ref. 2.2.1 

S1d := + L S1d = 581.3 psf roof load combinationD3.0 r 

S1 := + A S1 = 577.3 psf roof load combinatione D3.0 e 

S2b := + S S2b = 574.3 psf roof load combinationD3.0 n 
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ABNORMAL LOAD COMBINATIONS for 3'-0" THICK SLAB 4.2.11.4.6, Ref. 2.2.1 

+ 0.25Lr +D3.0 E3.0
S9 := S9 = 928.1 psf roof flexure load combinatione e1.6
 

+ 0.25Lr +
D3.0 E3.0
S9f := S9f = 1060.7 psf roof shear load combination 

1.4 

MAX LOADING AT 1'-9" THICK CONCRETE SLAB 

BMaxrf := max S1 , S1b, S2 , S9 BMaxrf = 618.8 psf Maximum roof load for bending( a a a)
 
VMaxrf := max S1 , S1b, S2 , S9b VMaxrf = 707 psf Maximum roof load for shear
( a a )
 
BMaxfl := max S1 , S9 BMaxfl = 625 psf Maximum floor load for bending
( c c)
 
VMaxfl := max S1 , ) VMaxfl = 714psf Maximum floor load for shear
( c S9d 

MAX LOADING AT 3'-0" THICK CONCRETE SLAB 

BMaxrf3 := max S1d, S1 , S2b, S9 BMaxrf3 = 928 psf Maximum roof load for bending( e e)
 
VMaxrf3 := max S1d, S1 , S2b, S9f VMaxrf3 = 1061 psf Maximum roof load for shear
( e ) 

CONSTRUCTION LOAD COMBINATION 

S19 := + C − S19 = 369 psf distributed construction loading;D1.5rf Dequip 
equipment loading will not be placed 
until after construction, therefore the 
equipment loading has been removed 

S20 := + C − S20 = 556 psf distributed construction loading;D3.0 Dequip 
equipment loading will not be placed 
until after construction, therefore the 
equipment loading has been removed 

6.2 DECK SPAN CALCULATION, Ref. 2.2.11
 
Metal Deck Maximum Span
 

Use Vulcraft deck type 3C16 non-composite section properties data (Ref. 2.2.11)
 

:= 33ksi Minimum yield strength specified for VulcraftFy_deck 
non-composite steel form deck 

:= ⋅(0.60) = 19.8 ksi SDI specifications and commentary for nonFb_deck Fy_deck Fb_deck 
composite steel floor deck (Ref. 2.2.11)
 

:= 1.58in := 1.013in Section properties for positive and
Ideck 
4 Sdeck 

3 

negative moment (Ref. 2.2.11)
 

Allowable maximum deck span, L1.5, for 1'-6" thick (nominal) concrete slab
 

wdeck1.5 := (Dslab1.5 + C)⋅1ft wdeck1.5 = 293.8 plf per 1 foot width 

⋅ Allowable moment of metal deck:= = 1.67 k ftMdeck1.5 Fb_deck⋅Sdeck Mdeck1.5 

20 August 2007 



___________________________________________________________________________________________________________ 

⋅ ⋅ 

⋅ ⋅ 

CRCF Interior Structural Steel Design	 060-SSC-CR00-00300-000-00B 

(Wdeck) UNIFORM LOAD 
Derived from the simple bending moment formula (Beam Diagram and 
Formulas, AISC 1997, Ref. 2.2.5) assume a single span loaded metal deck: 

(L) LENGTH 

L1.5 := 
8 Mdeck1.5⋅ 

wdeck1.5 

⎛ 
⎜ 
⎝ 

⎞ 
⎟ 
⎠ 

.5 

L1.5 = 6.75 ft (clear span) USE 6'-9" max. span from center 
to center of supports 

Δallow := 
L1.5 
240 

Δallow = 0.337 in maximum allowable deflection (Ref. 2.2.4) 
Section 1604, Table 1604.3 

45 wdeck1.5 L1.5 
:=	 = 0.299 in calculated deflection based on maximum clear spanΔ1.5 ⋅	

Δ1.5384 Es⋅Ideck 

deflection_check := if (Δ1.5 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK" 

Allowable maximum deck span, L3.0, for 2'-9" thick (nominal) concrete slab 

wdeck3.0 := (Dslab3.0 + C)⋅1ft wdeck3.0 = 481.3 plf per 1 foot width 

:= = 1.67 k ft (Allowable moment of metal deck)Mdeck3.0 Fb_deck⋅Sdeck Mdeck3.0 ⋅ 

Derived from the simple bending moment formula from Beam Diagram and Formulas, AISC 1997 
(Ref. 2.2.5) assume a single span loaded metal deck as shown above: 

⋅⎛ 8 Mdeck3.0 ⎞
.5 

:=	 = 5.27 ft ft. (clear span) USE 5'-6" max. span from center to center of supports.L3.0 ⎜ ⎟ L3.0 
⎝ wdeck3.0 ⎠	 (Clear span + min 5" flange width = 5.69') which is 

greater than 5'-6" O.C. Therefore 5'-6" spacing is OK. 
L3.0 

:= = 0.264 in	 maximum allowable deflection (Ref. 2.2.4)Δallow 240	 
Δallow 

Section 1604, Table 1604.3 

5 wdeck3.0 L3.0
4 

:=	 = 0.182 in calculated deflection based on maximum clear spanΔ3.0	 Δ3.0384 E⋅ s⋅Ideck 

deflection_check := if (Δ3.0 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK" 
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6.3 BEAM CALCULATIONS (BEAM SIZES SHOWN ON PAGE 67) 

6.3.1 ROOF BEAM CALCULATION, Ref. 2.2.5, Ref. 2.2.6 

(W) UNIFORM LOAD 
Typical Beam loading diagram, Part 2, 
Beam Diagrams and Formulas, AISC 
1997 (Ref. 2.2.5) 

(L) LENGTH VV 

ROOF BEAM B1 

ROOF ELEV. 64'-0" - Steel Framing Design between Gridline 2 to 5, and 9 to 12 from D to E, and G to H.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-2)
 

BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5)
 

B1 := "W16X31" M := 130k ft d := 15.88in t := 0.275in I := 375in4 tf⋅ := 0.440in r w
 

L1 := 14.5ft tribb1 := 6.5ft Max. span and spacing
 

:= BMaxrf ⋅tribb1 = 4.02 klf Uniform beam loading for flexure
ωb1 ωb1
 
:= VMaxrf ⋅tribb1 = 4.6 klf Uniform beam loading for shear
ωb1v ωb1v
 

:= S19 tribb1 = Uniform beam construction loading
⋅ 2.4 klf ωb1_const ωb1_const
 

Mb1 := 2 Mb1 ⋅
0.125ωb1⋅L1 = 105.7 k ft beam moment 


2
( )⋅L1 + 0.25C ⋅L1 = ⋅ beam moment w/ construction loading:= 81.1 k ftMb1_const 0.125 ωb1_const p Mb1_const
 
ωb1v⋅L1
 

Vb1 := 
2 

Vb1 = 33.3 kip beam shear 

ωb1_const⋅L1 
:= + C = 22.4 kip beam shear w/ construction loadingVb1_const 2 p Vb1_const 

105.7 k ft max beam moment:= ( , ) = ⋅Mb1 max Mb1 Mb1_const Mb1
 

:= ( , ) = 33.3 kip max beam shear
Vb1 max Vb1 Vb1_const Vb1 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6)
 

F := 0.4 F F = 20 ksi allowable shear stress
⋅v y v 

Vb1
f := f = 7.6 ksi calculated shear stressv vd t⋅ w
 

Mb1

DCf := DCf = 0.81 flexure demand/capacity ratio


M
r
 
fv


DC := DC = 0.38 shear demand/capacity ratiov vFv 
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45 S1⋅( a⋅tribb1)⋅L1
:= = 0.234 in max (D + Lr) beam deflectionΔB1 ⋅

ΔB1384 E ⋅Is 

L1 ΔB1 deflection demand/capacity
:= = 0.725 in allowable deflection(Ref. 2.2.4) = 0.32Δallow Δallow ratio
240 Δallow
 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check = "OK"
 

moment_check := if Mb1 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔB1 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅L1 ⎞ ANSI/AISC N60-1994 section
 
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ Q1.13, CQ1.13 (Ref. 2.2.6) depth_check1 = "OK"
 

⎝ 1000 ksi⋅ ⎠
 
⎛ L1 ⎞
depth_check2 := if d ≥ , "OK" , "N.G!" ANSI/AISC N60-1994 section depth_check2 = "OK"⎜ ⎟ 
⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6) 

ROOF BEAM B1 USE: B1 = "W16X31" 

ROOF BEAM B2
 
ROOF ELEV. 64'-0" - Steel Framing Design between Gridline 5 and 6, from D to E, and G to H.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-2) 


BEAM PROPERTIES per AISC 1997, Ref. 2.2.5 
B2 := "W24X68" M := 424k ft d := 23.73in t := 0.415in I := 1830in4 tf⋅ := 0.585in r w
 

L2 := 26ft tribb2 := 6.0ft Max. span and spacing
 

:= BMaxrf ⋅tribb2 = 3.71 klf Uniform beam loading for flexure
ωb2 ωb2
 
:= VMaxrf ⋅tribb2 = 4.2 klf Uniform beam loading for shear
ωb2v ωb2v
 

:= S19 tribb2 = Uniform beam construction loading
⋅ 2.2 klf ωb2_const ωb2_const
 

Mb2 := 2 Mb2 ⋅
0.125ωb2⋅L2 = 313.7 k ft beam moment 


2

:= 219.5 k ft beam moment w/ construction loadingMb2_const 0.125(ωb2_const)⋅L2 + 0.25Cp⋅L2 Mb2_const = ⋅
 

ωb2v⋅L2
 
Vb2 := 

2 
Vb2 = 55.2 kip beam shear 

ωb2_const⋅L2 
:= + C = 33.8 kip beam shear w/ construction loadingVb2_const 2 p Vb2_const 

313.7 k ft max beam moment:= ( , ) = ⋅Mb2 max Mb2 Mb2_const Mb2
 

Vb2 := max Vb2 , Vb2_const) = 55.2 kip max beam shear
( Vb2 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

⋅ allowable shear stressF := 0.4 F F = 20 ksi v y v 

Vb2
f := f = 5.6 ksi calculated shear stressv vd t⋅ w 
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Mb2
DCf := DCf = 0.74 flexure demand/capacity ratio


M
r
 
fv


DC := DC = 0.28 shear demand/capacity ratiov vFv
 

4
5 S1⋅( a⋅tribb2)⋅L2
:= = 0.458 in max (D + L ) beam deflectionΔB2 ⋅

ΔB2 r384 E ⋅Is 

L2 ΔB2 deflection demand/capacity
:= = 1.3 in allowable deflection (Ref.2.2.4) = 0.35Δallow Δallow ratio
240 Δallow
 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check = "OK"
 

moment_check := if Mb2 ≤ M , "OK" , "N.G!" ) moment_check =
( "OK"r
 
deflection_check := if (ΔB2 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

Fy⋅L2 ANSI/AISC N690-1994 section⎛ ⎞ 
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ Q1.13, CQ1.13 (Ref. 2.2.6) depth_check1 = "OK" 

⎝ 1000 ksi ⎠⋅
 

⎛ L2 ⎞
depth_check2 := if d ≥ , "OK" , "N.G!" ANSI/AISC N690-1994 section depth_check2 = "OK"⎜ ⎟ 
⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6) 

ROOF BEAM B2 USE: B2 = "W24X68" 

ROOF BEAM B3
 
ROOF ELEV. 64'-0" - Steel Framing Design between Gridline 4 and 6, from E to G.
 
Nominal concrete slab thickness = 2'-9" (Attachment A-2) assumption 3.1.10
 

BEAM PROPERTIES per AISC 1997, Ref. 2.2.5 
4B3 := "W24X55" M := 314k ft d := 23.57in t := 0.395in I := 1350in tf⋅ := 0.505in r w 

L3 := 22.5ft tribb3 := 4.5ft Max. span and spacing
 

:= BMaxrf3⋅tribb3 = 4.18 klf Uniform beam loading for flexure
ωb3 ωb3
 
:= VMaxrf3⋅tribb3 = 4.8 klf Uniform beam loading for shear
ωb3v ωb3v
 

:= S20 trib⋅ b3 = 2.5 klf Uniform beam construction loading
ωb3_const ωb3_const
 

Mb3 := 2 Mb3 ⋅
0.125ωb3⋅L3 = 264.3 k ft beam moment 


2

:= 186.5 k ft beam moment w/ construction loading⋅L3 + 0.25C ⋅L3 = ⋅Mb3_const 0.125(ωb3_const) p Mb3_const
 

ωb3v⋅L3
 
:= = 53.7 kip beam shearVb3 2 

Vb3 

ωb3_const⋅L3 
:= + C = 33.2 kip beam shear w/ construction loadingVb3_const 2 p Vb3_const 

:= , = ⋅ max beam moment264.3 k ftMb3 max Mb3 Mb3_const)( Mb3 
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:= ( , ) = 53.7 kip max beam shearVb3 max Vb3 Vb3_const Vb3 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

⋅ allowable shear stressF := 0.4 F F = 20 ksi v y v
 
Vb3


f :=v f = 5.8 ksi calculated shear stressd t⋅ w v
 
Mb3


DCf := DCf = 0.84 flexure demand/capacity ratio

M
r
 
fv


DC := DC = 0.29 shear demand/capacity ratiov vFv
 

5 S1d⋅tribb3 ⋅ 4
 

in max (D + L ) beam deflection:=
⋅( ) L3

= rΔB3 384 E⋅ ⋅I 
ΔB3 

s 

L3 ΔB3 deflection demand/capacity
:= = 1.125 in allowable deflection (Ref. 2.2.4) = 0.34Δallow 240 

Δallow ratio
Δallow
 

shear_check := if f( ≤ F , "OK" , "N.G!" ) shear_check = "OK"v v
 
moment_check := if Mb3 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔB3 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅L3 ⎞ ANSI/AISC N690-1994 section
 
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ Q1.13, CQ1.13 (Ref. 2.2.6) depth_check1 = "OK"
 

⎝ 1000 ksi⋅ ⎠
 
⎛ L3 ⎞
depth_check2 := if d ≥ , "OK" , "N.G!" ANSI/AISC N690-1994 section depth_check2 = "OK"⎜ ⎟ 
⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

ROOF BEAM B3 USE: B3 = "W24X55"
 

ROOF BEAM B4
 
ROOF ELEV. 72'-0" - Steel Framing Design between Gridline 9 and 12, from E to G.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-3) 


BEAM PROPERTIES per AISC 1997, Ref. 2.2.5
 
B4 := "W18X40" M := 188k ft d := 17.90in t := 0.315in I := 612in4 tf⋅ := 0.525in r w 

L4 := 17.75ft tribb4 := 6.5ft Max. span and spacing
 

:= BMaxrf ⋅tribb4 = 4.02 klf Uniform beam loading for flexure
ωb4 ωb4
 
:= VMaxrf ⋅tribb4 = 4.6 klf Uniform beam loading for shear
ωb4v ωb4v
 

:= S19 tribb4 = Uniform beam construction loading
⋅ 2.4 klf ωb4_const ωb4_const
 

Mb4 := 2 Mb4 ⋅
0.125ωb4⋅L4 = 158.4 k ft beam moment 

2( )⋅L4 + 0.25C ⋅L4 = ⋅ beam moment w/ construction loading:= 116.6 k ftMb4_const 0.125 ωb4_const p Mb4_const 
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ωb4v⋅L4 
Vb4 := 

2 
Vb4 = 40.8 kip beam shear 

ωb4_const⋅L4 
:= + C = 26.3 kip beam shear w/ construction loadingVb4_const 2 p Vb4_const 

:= ( ⋅ max beam moment158.4 k ftMb4 max Mb4 , Mb4_const) Mb4 =
 

Vb4 := max Vb4 , Vb4_const) = 40.8 kip max beam shear
( Vb4 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

⋅ allowable shear stressF := 0.4 F F = 20 ksi v y v
 
Vb4


f := f = 7.2 ksi calculated shear stressv vd t⋅ w
 
Mb4


DCf := DCf = 0.84 flexure demand/capacity ratio
Mr
 
fv


DC := DC = 0.36 shear demand/capacity ratiov vFv
 

4
5 S1⋅( a⋅tribb4)⋅L4
:= = 0.322 in max (D + L ) beam deflectionΔB4 ⋅

ΔB4 r384 E ⋅Is 

:= 
L4 

= 0.888 in allowable deflection (Ref. 2.2.4) ΔB4 deflection demand/capacityΔallow 240 
Δallow = 0.36 ratioΔallow
 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check = "OK"
 

moment_check := if Mb4 ≤ M , "OK" , "N.G!" moment_check = "OK"( r )
 
deflection_check := if (ΔB4 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⋅L4 ANSI/AISC N690-1994 section⎛ Fy ⎞ 
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ Q1.13, CQ1.13 (Ref. 2.2.6) depth_check1 = "OK" 

⎝ 1000 ksi⋅ ⎠
 
⎛ L4 ⎞
depth_check2 := if d ≥ , "OK" , "N.G!" ANSI/AISC N690-1994 section depth_check2 = "OK"⎜ ⎟ 
⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6) 

ROOF BEAM B4 USE: B4 = "W18X40" 
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ROOF BEAM B5
 
ROOF ELEV. 64'-0" - Steel Framing Design between Gridline 2 and 4, from E to G.
 
Nominal concrete slab thickness = 2'-9" (Attachment A-2) 


BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 
B5 := "W12X30" M := 106k ft d := 12.34in t := 0.26in I := 238in4 tf⋅ := 0.44in r w 

L5 := 12ft tribb5 := 5.3ft Max. span and spacing
 

:= BMaxrf3⋅tribb5 = 4.92 klf Uniform beam loading for flexure
ωb5 ωb5
 
:= VMaxrf3⋅tribb5 = 5.6 klf Uniform beam loading for shear
ωb5v ωb5v
 

:= S20 tribb5 = Uniform beam construction loading
⋅ 2.9 klf ωb5_const ωb5_const
 

Mb5 0.125ωb5⋅L52 Mb5 = 88.5 k ft beam moment
:= ⋅ 

2
:= 68.1 k ft beam moment w/ construction loading⋅L5 + 0.25C ⋅L5 = ⋅Mb5_const 0.125(ωb5_const) p Mb5_const
 

ωb5v⋅L5
 
:= = 33.7 kip beam shearVb5 2 

Vb5 

ωb5_const⋅L5 
:= + C = 22.7 kip beam shear w/ construction loadingVb5_const 2 p Vb5_const
 

Mb5 := max Mb5 , Mb5_const) = ⋅
88.5 k ft max beam moment( Mb5
 

:= ( , ) = 33.7 kip max beam shear
Vb5 max Vb5 Vb5_const Vb5 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6)
 

F := 0.4F F = 20 ksi allowable shear stress
v y v
 
Vb5


f := f = 10.5 ksi calculated shear stressv vd t⋅ w
 
Mb5


DCf := DCf = 0.84 flexure demand/capacity ratio
Mr
 
fv


DC := DC = 0.53 shear demand/capacity ratiov vFv 

5 S1d⋅tribb5 ⋅ 4
⋅( ) L5

:= = 0.208 in max (D + L ) beam deflectionΔB5 ⋅
ΔB5 r384 E ⋅Is 

L5 ΔB5 deflection demand/capacity
in allowable deflection (Ref. 2.2.4) = 0.35Δallow := Δallow = ratio240 Δallow
 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check = "OK"
 

moment_check := if Mb5 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔB5 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
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⎛ Fy⋅L5 ⎞
 
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check1 = "OK"
 

⎝ 1000ksi ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 
⎛ L5 ⎞depth_check2 := if d ≥ , "OK" , "N.G!" ANSI/AISC N690-1994 section depth_check2 = "OK"⎜ ⎟ 
⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6) 

ROOF BEAM B5 USE: B5 = "W12X30" 

ROOF BEAM B6
 
ROOF ELEV. 100'-0" - Steel Framing Design between Gridline 6 and 9, from D to H.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-3) 


BEAM PROPERTIES per AISC ASD 1997 (Ref. 2.2.5) 
B6 := "W18X55" M := 270k ft d := 18.11in t := 0.390in I := 890in⋅ 4 tf := 0.630in r w
 

L6 := 21.167ft tribb6 := 6.43ft Max. span and spacing
 

:= BMaxrf ⋅tribb6 = 3.98 klf Uniform beam loading for flexure
ωb6 ωb6
 
:= VMaxrf ⋅tribb6 = 4.5 klf Uniform beam loading for shear
ωb6v ωb6v
 

:= S19 trib⋅ b6 = 2.4 klf Uniform beam construction loading
ωb6_const ωb6_const
 

Mb6 0.125⋅ωb6⋅L62 Mb6 = 222.8 k ft beam moment
:= ⋅ 

2
:= 159.3 k ft beam moment w/ construction loading⋅L6 + 0.25C ⋅L6 = ⋅Mb6_const 0.125(ωb6_const) p Mb6_const
 

ωb6v⋅L6
 
:= = 48.1 kip beam shearVb6 2 

Vb6 

ωb6_const⋅L6 
:= + C = 30.1 kip beam shear w/ construction loadingVb6_const 2 p Vb6_const 

:= ( , = ⋅ max beam momentMb6 max Mb6 Mb6_const) Mb6 222.8 k ft


Vb6 := max Vb6 , Vb6_const) = 48.1 kip max beam shear
( Vb6 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6)
 

F := 0.4 F F = 20 ksi allowable shear stress
⋅v y v 

Vb6
f := f = 6.8 ksi calculated shear stressv vd t⋅ w
 

Mb6

DCf := DCf = 0.83 flexure demand/capacity ratio

Mr
 
fv


DC := DC = 0.34 shear demand/capacity ratiov vFv
 
4
5 S1⋅( a⋅tribb6)⋅L6

:= = 0.443 in max (D + L ) beam deflectionΔB6 ⋅
ΔB6 r384 E ⋅Is 

L6 ΔB6 deflection demand/capacity
:= = 1.058 in allowable deflection (Ref. 2.2.4) =Δallow Δallow ratio240 Δallow 
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shear_check := if f( ≤ F , "OK" , "N.G!" ) shear_check = "OK"v v
 
moment_check := if Mb6 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔB6 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅L6 ⎞ ANSI/AISC N690-1994 section
 
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ Q1.13, CQ1.13 (Ref. 2.2.6) depth_check1 = "OK"
 

⎝ 1000 ksi⋅ ⎠ 
⎛ L6 ⎞depth_check2 := if d ≥ , "OK" , "N.G!" ANSI/AISC N690-1994 section depth_check2 = "OK"⎜ ⎟ 
⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6) 

ROOF BEAM B6 USE: B6 = "W18X55" 

ROOF BEAM B7
 
ROOF ELEV. 36'-0" - Steel Framing Design between Gridline 12 and 13, from E to G at Entrance Vestibule.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-1). Beam B7 envelopes roof beam at Exit Vestibule between
 
Gridline 1 and 2, from E to G. Therefore, beam will be used at Exit Vestibule as well. 


BEAM PROPERTIES per AISC ASD 1997 (Ref. 2.2.5) 
B7 := "W21X44" M := 224k ft d := 20.66in t := 0.35in I := 843in⋅ 4 tf := 0.45in r w 

L7 := 18.80ft tribb7 := 6.67ft Max. span and spacing 

:= BMaxrf ⋅tribb7 = 4.13 klf Uniform beam loading for flexureωb7 ωb7
 
:= VMaxrf ⋅tribb7 = 4.7 klf Uniform beam loading for shear
ωb7v ωb7v
 

:= S19 trib⋅ b7 = 2.5 klf Uniform beam construction loading
ωb7_const ωb7_const 

:= 0.125⋅ωb7⋅L7 = 182.3 k ft beam momentMb7 
2 Mb7 ⋅ 

2
⋅L7 + 0.25C ⋅L6 = ⋅ beam moment w/ construction loading:= 135.1 k ftMb7_const 0.125(ωb7_const) p Mb7_const 

ωb7v⋅L7 
Vb7 := 

2 
Vb7 = 44.3 kip beam shear 

ωb7_const⋅L7 
:= + C = 28.1 kip beam shear w/ construction loadingVb7_const 2 p Vb7_const 

182.3 k ft max beam moment:= ( , ) = ⋅Mb7 max Mb7 Mb7_const Mb7 

Vb7 := max Vb7 , Vb7_const) = 44.3 kip max beam shear( Vb7 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F := 0.4 F F = 20 ksi allowable shear stress⋅v y v 
Vb7

f := f = 6.1 ksi calculated shear stressv vd t⋅ w 
Mb7

DCf := DCf = 0.81 flexure demand/capacity ratio
Mr 
fv

DC := DC = 0.31 shear demand/capacity ratiov vFv 
29 August 2007 



___________________________________________________________________________________________________________ 

V 

CRCF Interior Structural Steel Design 060-SSC-CR00-00300-000-00B 

5 S1⋅( a⋅tribb7)⋅L74 

:= = 0.302 in max (D + L ) beam deflectionΔB7 ⋅
ΔB7 r384 E ⋅Is 

L7 ΔB7 deflection demand/capacity
:= = 0.94 in allowable deflection (Ref. 2.2.4) = 0.32Δallow 240 

Δallow ratio
Δallow
 

shear_check := if f( ≤ F , "OK" , "N.G!" ) shear_check = "OK"v v
 
moment_check := if Mb7 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔB7 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

ANSI/AISC N690-1994 section⎛ Fy⋅L7 ⎞
 
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ Q1.13, CQ1.13 (Ref. 2.2.6) depth_check1 = "OK"
 

⎝ 1000 ksi⋅ ⎠ 
⎛ L7 ⎞depth_check2 := if d ≥ , "OK" , "N.G!" ANSI/AISC N690-1994 section depth_check2 = "OK"⎜ ⎟ 
⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6) 

ROOF BEAM B7 USE: B7 = "W21X44" 

6.3.2 FLOOR BEAM CALCULATION, Ref. 2.2.5, Ref. 2.2.6 

(W) UNIFORM LOAD 
Typical Beam loading diagram, Part 2, 
Beam Diagrams and Formulas, AISC 
1997 (Ref. 2.2.5) 

(L) LENGTH V 

FLOOR BEAM B8
 
FLOOR ELEV. 32'-0" - Steel Framing Design between Gridline 2 to 5 and 6 to 12, from D to E and G to H,
 
and Gridline 9 to 10, from E to G. Nominal concrete slab thickness = 1'-6" (Attachment A-1)
 

BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 
4B8 := "W18X35" M := 158k ft d := 17.70in t := 0.30in I := 510in⋅ := 0.425in r w tf 

L8 := 14.5ft tribb8 := 6.5ft Max. span and spacing 

:= BMaxfl⋅tribb8 = 4.06 klf Uniform beam loading for flexureωb8 ωb8
 
:= VMaxfl⋅tribb8 = 4.6 klf Uniform beam loading for shear
ωb8v ωb8v
 

:= S19 trib⋅ b8 = 2.4 klf Uniform beam construction loading
ωb8_const ωb8_const 

0.125ωb8⋅L8 = 106.8 k ft beam moment:= ⋅Mb8 
2 Mb8 

2
:= 81.1 k ft beam moment w/ construction loading⋅L8 + 0.25C ⋅L8 = ⋅Mb8_const 0.125(ωb8_const) p Mb8_const 

ωb8v⋅L8 
:= = 33.7 kip beam shearVb8 2 

Vb8 
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ωb8_const⋅L8 
:= + C = 22.4 kip beam shear w/ construction loadingVb8_const 2 p Vb8_const 

:= ( , = ⋅ max beam momentMb8 max Mb8 Mb8_const) Mb8 106.8 k ft

Vb8 := max Vb8 , Vb8_const) = 33.7 kip max beam shear( Vb8 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

⋅ allowable shear stressF := 0.4 F F = 20 ksi v y v 
Vb8

f := f = 6.3 ksi calculated shear stressv vd t⋅ w
 
Mb8


DCf := DCf = 0.68 flexure demand/capacity ratio
Mr
 
fv


DC := DC = 0.32 shear demand/capacity ratiov vFv
 
4
5 S1⋅( c⋅tribb8)⋅L8

:= = 0.198 in max (D + L) beam deflectionΔB8 ⋅
ΔB8384 E ⋅Is 

L8 ΔB8 deflection demand/capacity
:= = 0.725 in allowable deflection (Ref. 2.2.4) = 0.27Δallow 240 

Δallow ratio
Δallow
 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check =
 

moment_check := if Mb8 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔB8 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy L8 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠
 

⎛ L8 ⎞
depth_check2 := if d ≥ , "OK" , "N.G!" depth_check2 = "OK"⎜ ⎟ ANSI/AISC N690-1994 section⎝ 20 ⎠ 
Q1.13, CQ1.13 (Ref. 2.2.6) 

FLOOR BEAM B8 USE: B8 = "W18X35" 

31 August 2007 



___________________________________________________________________________________________________________ 
CRCF Interior Structural Steel Design 060-SSC-CR00-00300-000-00B 

FLOOR BEAM B9 with Forklift loading
 
FLOOR ELEV. 32'-0" - Steel Framing Design between Gridline 5 and 6, from D to E and G to H.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-1) 


BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 
B9 := "W18X40" := 188k ft d := 17.90in := 0.315in 4r wM ⋅ t I := 612in tf := 0.525in 

Beam loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 (Ref. 
2.2.5) 

PG9 reactions from forklift wheel load 
(Assumption 3.1.2) 

(Wb9) UNIFORM LOAD 

(L9) LENGTH 

PG9 PG9aa 3'-9" aa 

MAX FLEXURE 
LOADING 

Vb9 Vb9 

(Wb9) UNIFORM LOAD 

(L9) LENGTH Vb9 (MAX) 

PG9 PG93'-9" 

MAX SHEAR 
LOADING 

Vb9 

8'-3" 

L9 := 12.0ft tribb9 := 6.5ft Max. span and spacing 

:= BMaxfl⋅tribb9 = 4.06 klf Uniform beam loading for flexureωb9 ωb9 
:= VMaxfl⋅tribb9 = 4.6 klf Uniform beam loading for shearωb9v ωb9v 

:= S19 trib⋅ b9 = 2.4 klf Uniform beam construction loadingωb9_const ωb9_const 

:= L = 16 kip Concentrated beam load from forkliftPG9 p PG9 
wheel load spaced at 3'-9" o.c. 
(Assumption 3.1.2) 

L9 − 3.75ft 
aa := aa = 4.1 ft length from beam end to forklift wheel load

2 

Mb9 := 0.125ωb9⋅L92 
+ PG9⋅aa Mb9 = ⋅ beam moment139.1 k ft

2
⋅L9 + 0.25C ⋅L9 = ⋅ beam moment w/ construction loading:= 58.1 k ftMb9_const 0.125(ωb9_const) p Mb9_const 
⋅(L9 − 3.75ft )ωb9v⋅L9 PG9 

:= + + = 54.9 kip beam shearVb9 2 
PG9 L9 

Vb9 
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ωb9_const⋅L9 
:= + C = 19.4 kip beam shear w/ construction loadingVb9_const 2 p Vb9_const 

:= , = ⋅ max beam moment139.1 k ftMb9 max Mb9 Mb9_const)( Mb9 

:= ( , ) = 54.9 kip max beam shearVb9 max Vb9 Vb9_const Vb9 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F := 0.4F F = 20 ksi allowable shear stressv y v 
Vb9

f := f = 9.7 ksi calculated shear stressv vd t⋅ w 
Mb9

DCf := DCf = 0.74 flexure demand/capacity ratio
Mr 
fv

DC := DC = 0.49 shear demand/capacity ratiov vFv
 
⎡ 4⎤
5 S1c⋅tribb9 PG9⋅aa⎢ ⋅( )⋅L9 ⎥ ⎡ 2 2 ⎤ 

⋅ ⋅ ⋅ max (D + L) beam deflection,
24 E ⋅I 

ΔB9 := ⎢ ⎥ + ⎢ (3 L9 − 4 aa )⎥ ΔB9 = 0.175 in 
⎣ 384 E⋅ s⋅I ⎦ ⎣ ⋅ s ⎦ Case 9. (Ref. 2.2.5) 

L9 ΔB9 deflection demand/capacity
in allowable deflection (Ref. 2.2.4) = 0.29:= =Δallow 240 

Δallow ratioΔallow 

shear_check := if f( ≤ F , "OK" , "N.G!" ) shear_check = "OK"v v
 
moment_check := if Mb9 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔB9 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⋅L9 ANSI/AISC N690-1994 section⎛ Fy ⎞ 
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ Q1.13, CQ1.13 (Ref. 2.2.6) depth_check1 = "OK" 

⎝ 800ksi ⎠ 

depth_check2 := if ⎛d ≥ 
L9 

, "OK" , "N.G!" ⎞ ANSI/AISC N690-1994 section depth_check2 = "OK"⎜ ⎟ 
⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6) 

FLOOR BEAM B9 USE: B9 = "W18X40" 

FLOOR BEAM B10
 
FLOOR ELEV. 32'-0" - Steel Framing Design between Gridline 9 to 10, from E to G.  Nominal concrete slab
 
thickness = 1'-6" (Attachment A-1)
 

BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 

B10 := "W10X39" M := 116k ft d := 9.92in t := 0.315in I := 209in⋅ 4 tf := 0.530in r w 

L10 := 13.0ft tribb10 := 6.4ft Max. span and spacing 

:= BMaxfl⋅tribb10 = 4klf Uniform beam loading for flexureωb10 ωb10
 
:= VMaxfl⋅tribb10 = 4.6 klf Uniform beam loading for shear
ωb10v ωb10v
 

:= S19 trib⋅ b10 = 2.4 klf Uniform beam construction loading
ωb10_const ωb10_const 
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Mb10 0.125ωb10⋅L102 Mb10 = 84.5 k ft beam moment:= ⋅ 

2
:= 66.1 k ft beam moment w/ construction loading⋅L10 + 0.25C ⋅L10 = ⋅Mb10_const 0.125(ωb10_const) p Mb10_const
 

ωb10v⋅L10
 
Vb10 := 

2 
Vb10 = 29.7 kip beam shear 

ωb10_const⋅L10 
:= + C = 20.3 kip beam shear w/ construction loadingVb10_const 2 p Vb10_const 

) 84.5 k ft max beam moment:= ( , = ⋅Mb10 max Mb10 Mb10_const Mb10
 

Vb10 := max Vb10, Vb10_const) = 29.7 kip max beam shear
( Vb10 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

⋅ allowable shear stressF := 0.4 F F = 20 ksi v y v
 
Vb10


f := f = 9.5 ksi calculated shear stressv vd t⋅ w
 
Mb10


DCf := DCf = 0.73 flexure demand/capacity ratio
Mr
 

fv

DC := DC = 0.48 shear demand/capacity ratiov vFv
 

4
5 S1⋅( c⋅tribb10)⋅L10
:= = 0.308 in max (D + L) beam deflectionΔB10 ⋅

ΔB10384 E ⋅Is 

L10 ΔB10 deflection demand/capacity
:= = 0.65 in allowable deflection (Ref. 2.2.4) =Δallow Δallow ratio240 Δallow
 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check = "OK"
 

moment_check := if Mb10 ≤ M , "OK" , "N.G!" moment_check = "OK"( r )
 
deflection_check := if (ΔB10 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy L10 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠
 

⎛ L10 ⎞
depth_check2 := if d ≥ , "OK" , "N.G!" depth_check2 = "OK"⎜ ⎟ ANSI/AISC N690-1994 section⎝ 20 ⎠ 
Q1.13, CQ1.13 (Ref. 2.2.6) 

FLOOR BEAM B10 USE: B10 = "W10X39" 
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FLOOR BEAM B11
 
FLOOR ELEV. 32'-0" - Steel Framing Design around opening between Gridline 8 to 9, from D to E and G to H.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-1)
 

BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 
4B11 := "W18X35" M := 158k ft d := 17.70in t := 0.30in I := 510in tf⋅ := 0.425in r w
 

L11 := 7.67ft tribb11 := 6.5ft Max. span and spacing
 

:= BMaxfl⋅tribb11 = 4.1 klf Uniform beam loading for flexure
ωb11 ωb11
 
:= VMaxfl⋅tribb11 = 4.6 klf Uniform beam loading for shear
ωb11v ωb11v
 

:= S19 tribb11 = Uniform beam construction loading
⋅ 2.4 klf ωb11_const ωb11_const
 

Mb11 0.125ωb11⋅L112 Mb11 = 29.9 k ft beam moment
:= ⋅ 

2
:= 27.2 k ft beam moment w/ construction loading⋅L11 + 0.25C ⋅L11 = ⋅Mb11_const 0.125(ωb11_const) p Mb11_const
 

ωb11⋅L11
 
:= = 15.6 kip beam reaction for girder loading seeVb11 Vb112 girder G13
 

ωb11v⋅L11
 
Vb11v := 

2 
Vb11v = 17.8 kip beam shear 

ωb11_const⋅L11 
:= + C = 14.2 kip beam shear w/ construction loadingVb11_const 2 p Vb11_const 

:= ( , = ⋅ max beam momentMb11 max Mb11 Mb11_const) Mb11 29.9 k ft


Vb11 := max Vb11v, Vb11_const) = 17.8 kip max beam shear
( Vb11 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F := 0.4 F F = 20 ksi allowable shear stress⋅v y v
 
Vb11


f := f = 3.4 ksi calculated shear stressv vd t⋅ w
 
Mb11


DCf := DCf = 0.19 flexure demand/capacity ratio
Mr
 

fv

DC := DC = 0.17 shear demand/capacity ratiov vFv
 

4
5 S1⋅( c⋅tribb11)⋅L11
:= = 0.016 in max (D + L) beam deflectionΔB11 ⋅

ΔB11384 E ⋅Is 

L11 ΔB11 deflection demand/capacity
:= = 0.384 in allowable deflection (Ref. 2.2.4) = 0.04Δallow Δallow ratio
240 Δallow
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shear_check := if f( ≤ F , "OK" , "N.G!" ) shear_check = "OK"v v
 
moment_check := if Mb11 ≤ M , "OK" , "N.G!" ) moment_check =
( "OK"r
 
deflection_check := if (ΔB11 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy L11 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠
 

⎛ L11 ⎞
depth_check2 := if d ≥ , "OK" , "N.G!" depth_check2 = "OK"⎜ ⎟ ANSI/AISC N690-1994 section⎝ 20 ⎠ 
Q1.13, CQ1.13 (Ref. 2.2.6) 

FLOOR BEAM B11 USE: B11 = "W18X35" 

6.4 GIRDER CALCULATIONS (GIRDER SIZES SHOWN ON PAGE 67) 

6.4.1 ROOF GIRDER CALCULATION, Ref. 2.2.5, Ref. 2.2.6
 
ROOF GIRDER G1
 

ROOF ELEV. 64'-0" - Girder Design between Gridline 2 to 5, and 9 to 12, from D to E and G to H.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-2) 


BEAM PROPERTIES per AISC 1997, Ref. 2.2.5 
G1 := "W30X116" M := 905k ft d := 30.01in t := 0.565in ⋅ 4r w I := 4930in tf := 0.850in 

Girder loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 
(Ref. 2.2.5) 

PG1 girder reactions from B1 
(each side of girder) 

:= 26ft Girder spanLG1 

:= ⋅ ⋅ 
L1 

= 58.3 kip Concentrated beam load for bendingPG1 2 ωb1 PG12 (See beam B1 design) 

:= ⋅ 
L1 

= 66.6 kip Concentrated beam load for shearPG1v 2ωb1v 2 
PG1v 

⎛ L1⎞:= 2⋅ ⋅ = 34.8 kip Concentrated beam construction loadPG1const ⎜ωb1_const ⎟ PG1const⎝ 2 ⎠
 
:= 0.5 Coefficients for 3 equally spaced
aG1 

concentrated loads on beam, AISC
:= 1.5cG1 (2-295) Beam Diagrams and Formulas;
 
:= 0.0495 Table of concentrated load equivalents,
eG1 

Case 4 (Ref. 2.2.5.) 

758.1 k ft Girder moment:= ⋅ = ⋅Mg1 aG1⋅PG1 LG1 Mg1 
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Cp⋅LG1 
:= ( ⋅ ) + = 484.3 k ft Girder moment w/ construction loadingMg1const aG1⋅PG1const LG1 4 

Mg1const ⋅
 

:= = 100kip Girder shear
Vg1 cG1⋅PG1v Vg1
 

:= + C = 57.1 kip Girder shear w/ construction loading
Vg1const cG1⋅PG1const p Vg1const
 

MG1 max Mg1 Mg1const) MG1 758.1 k ft max girder beam moment
:= ( , = ⋅
 

:= ( , ) = 100kip max girder beam shear
VG1 max Vg1 Vg1const VG1 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1, Ref. 2.2.6 

⋅ allowable shear stressF := 0.4 F F = 20 ksi v y v 

VG1
f := f = 5.9 ksi calculated shear stressv vd t⋅ w
 

MG1

DCf := DCf = 0.84 flexure demand/capacity ratio


M
r
 
fv


DC := DC = 0.29 shear demand/capacity ratiov vFv
 
3
 eG1⋅(S1a⋅tribb1⋅L1)⋅LG1 

:= = 0.39 in max (D + L) girderΔG1 E ⋅I 
ΔG1 

s deflection (Ref. 2.2.5) 

LG1 ΔG1 deflection demand/capacity
:= = 1.3 in allowable girder = 0.3Δallow 240 

Δallow ratiodeflection (Ref. 2.2.4) Δallow
 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check = "OK"
 

moment_check := if MG1 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔG1 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅LG1 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 1000ksi ⎠
 

⎛ LG1 ⎞
 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 = "OK"
 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

ROOF GIRDER G1 USE: G1 = "W30X116" 
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ROOF GIRDER G2
 

ROOF ELEV. 64'-0" - Girder Design between Gridline 2 to 5, from D to E and G to H. 

Nominal concrete slab thickness = 1'-6" (Attachment A-2) 


BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5 ) 

G2 := "W36x210" M := 1980k ft d := 36.69in t := 0.830in I := 13200in4 tf⋅	 := 1.360in r	 w 

PG2 

(WG2

(LG2) LENGTH 

) UNIFORM LOAD 

EQ. EQ. 
Girder loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 (Ref. 
2.2.5) 

PG2 reaction from girder G1 
(each side of girder)VG2VG2 

:= 29ft	 tribG2 := 6.5ft Max girder span/ tributary loadingLG2 
:= BMaxrf ⋅tribG2 = 4.02 klf Uniform girder loading for flexureωG2 ωG2 
:= VMaxrf ⋅tribG2 = 4.6 klf Uniform girder loading for shearωG2v ωG2v 

:= S19 trib⋅ G2 = 2.4 klf Uniform girder construction loadingωG2const	 ωG2const 

:=	 = 175kip Concentrated beam load for flexurePG2 2 c⋅ G1⋅PG1	 PG2 
(see girder G1 design) 

:=	 = 199.9 kip Concentrated beam load for shearPG2v 2 c⋅ G1⋅PG1v PG2v 
:= = 104.3 kip Concentrated beam construction loadPG2const 2 cG1⋅PG1const)(	 PG2const 

a1G2 := 0.125	 Coefficients for uniform load on beam, 
AISC Beam Diagrams and Formulas;

c1G2 := 0.5 Table of concentrated load equivalents, 
e1G2 := 0.013 Case οο (Ref. 2.2.5) 

:= 0.25	 Coefficients for single concentrateda2G2 
load on beam, AISC Beam Diagrams

c2G2 := 0.5 and Formulas; Table of concentrated 
e2G2 := 0.0208 load equivalents, Case 2 (Ref. 2.2.5) 

⋅ ⋅ ⋅ + ⋅	 = ⋅:=	 1691.2 k ft Girder momentMg2 a1G2 (ωG2 LG2) LG2 a2G2⋅PG2 LG2	 Mg2 

Cp⋅ 
:= ⋅ ⋅ ⋅ + ⋅ +MG2const a1G2 (ωG2const LG2) LG2 (a2G2⋅PG2const LG2) 

LG2 
4 

= 1044.1 k ft⋅ Girder moment w/MG2const 
construction loading 

Vg2 := c1G2⋅(ωG2v⋅LG2) + c2G2⋅PG2v	 Vg2 = 166.6 kip Girder shear 

Vg2const := c1G2⋅(ωG2const⋅LG2) + (c2G2⋅PG2const) + Cp 
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= 91.9 kip Girder shear w/ constructionVg2const 
loading 

1691.2 k ft max girder beamMG2 := max Mg2 , MG2const) = ⋅( MG2 
moment
 

:= ( , ) = 166.6 kip max girder beam
VG2 max Vg2 Vg2const VG2 
shear 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F = 20 ksi allowable shear stressv 
VG2

f := f = 5.5 ksi calculated shear stressv vd t⋅ w 
MG2

DCf := DCf = 0.85 flexure demand/capacity ratio
Mr 
fv

DC := DC = 0.27 shear demand/capacity ratiov vFv 

⎡ 3⎤ ⎡ 3⎤ 
⎢e1G2⋅(S1a⋅tribG2⋅LG2)⋅LG2 ⎥ ⎢e2G2⋅(S1a⋅L1⋅LG1)⋅LG2 ⎥ 

:= + = 0.446 in max (D + L) girderΔG2 ⎢ ⎥ ⎢ ⎥ ΔG2E ⋅I E ⋅Is s deflection⎣ ⎦ ⎣ ⎦ 
LG2 

:= = 1.45 in allowable girder deflection ΔG2 deflection demand/capacityΔallow Δallow = 0.31240 (Ref. 2.2.4) ratioΔallow 
shear_check := if f( ≤ F , "OK" , "N.G!" ) shear_check = "OK"v v 
moment_check := if MG2 ≤ M , "OK" , "N.G!" ) moment_check =( "OK"r 
deflection_check := if (ΔG2 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK" 

⎛ Fy⋅LG2 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 1000 ksi⋅ ⎠ 

⎛ LG2 ⎞ 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 = "OK" 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6) 

ROOF GIRDER G2 USE: G2 = "W36x210" 
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ROOF GIRDER G3
 

ROOF ELEV. 64'-0" - Girder Design between Gridline 3 to 5, and 10 to 12, from D to E and G to H.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-2) 


BEAM PROPERTIES per AISC 1997, Ref. 2.2.5 
4G3 := "W36x359" M := 3630k ft d := 37.40in t := 1.12in I := 24800in tf⋅ := 2.01in r w 

PG3 PG3 

(LG3) LENGTH 

(WG3) UNIFORM LOAD 
EQ. EQ. EQ. 

Girder loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 
(Ref. 2.2.5) 

PG3 reactions are from girder G1
VG3 

VG3 (each side of girder) 

:= 38ft tribG3 := 6.5ft Max girder span/ tributary loadingLG3 
:= BMaxrf ⋅tribG3 = 4.02 klf Uniform girder loading for flexureωG3 ωG3 

ωG3v := VMaxrf ⋅tribG3 ωG3v = 4.6 klf Uniform girder loading for shear 

:= S19 trib⋅ G3 = 2.4 klf Uniform girder construction loadingωG3const ωG3const 

:= = 175kip Concentrated beam load for flexurePG3 2 c⋅ G1⋅PG1 PG3 
(see girder G1 design)
 

:= = 199.9 kip Concentrated beam load for shear
PG3v 2 c⋅ G1⋅PG1v PG3v 
:= ( Concentrated beam construction loadPG3const 2 cG1⋅PG1const) PG3const = 104.3 kip 

a1G3 := 0.125 Coefficients for uniform load on beam, 
:= 0.5 AISC Beam Diagrams and Formulas;c1G3 

Table of concentrated load equivalents,
e1G3 := 0.013 Case οο (Ref. 2.2.5) 

a2G3 := 0.3333 Coefficients for 2-concentrated loads 
:= 1.0 on beam, AISC Beam Diagrams andc2G3 

Formulas; Table of concentrated load
e2G3 := 0.0355 equivalents, Case 3 (Ref. 2.2.5) 

⋅ ⋅ ⋅ + ⋅ = ⋅:= 2941.8 k ft Girder momentMg3 a1G3 (ωG3 LG3) LG3 a2G3⋅PG3 LG3 Mg3 
Cp⋅LG3 

:= ⋅ ⋅ ⋅ + ⋅ +MG3const a1G3 (ωG3const LG3) LG3 (a2G3⋅PG3const LG3) 4 

= 1800.7 k ft⋅ Girder moment w/MG3const 
construction loading 

Vg3 := c1G3⋅(ωG3v⋅LG3) + c2G3⋅PG3v Vg3 = 287.3 kip Girder shear 

Girder shear w/ constructionVg3const := c1G3⋅(ωG3const⋅LG3) + (c2G3⋅PG3const) + Cp Vg3const = 154.8 kip 
loading 

40 August 2007 



___________________________________________________________________________________________________________ 
CRCF Interior Structural Steel Design 060-SSC-CR00-00300-000-00B 

) 2941.8 k ft max girder beam:= ( , = ⋅MG3 max Mg3 MG3const MG3 
moment
 

:= ( , ) = 287.3 kip max girder beam
VG3 max Vg3 Vg3const VG3 
shear
 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6)
 

⋅ allowable shear stressF := 0.4 F F = 20 ksi v y v
 
VG3


f := f = 6.9 ksi calculated shear stressv vd t⋅ w
 
MG3


DCf := DCf = 0.81 flexure demand/capacity

M
r ratio
 
fv


DC := DC = 0.34 shear demand/capacityv vFv ratio
 
3 ⎡ 3⎤
e1G3⋅(S1a⋅tribG3⋅LG3)⋅LG3 ⎢e2G3⋅(S1a⋅L1⋅LG1)⋅LG3 ⎥ 

:= + = 0.861 in max (D + L) girderΔG3 ⎢ ⎥ ΔG3E ⋅I E ⋅I deflections ⎣ s ⎦ 
LG3 ΔG3 deflection demand/capacity

:= = 1.9 in allowable girder deflection = 0.45Δallow Δallow ratio240 (Ref. 2.2.4) Δallow
 

shear_check := if f( ≤ F , "OK" , "N.G!" ) shear_check = "OK"
v v
 
moment_check := if MG3 ≤ M , "OK" , "N.G!" ) moment_check = "OK"
( r
 
deflection_check := if (ΔG3 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅LG3 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 1000ksi ⎠
 

⎛ LG3 ⎞
 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 = "OK"
 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

ROOF GIRDER G3 USE: G3 = "W36x359" 

ROOF GIRDER G4 

ROOF ELEV. 64'-0" - Girder Design between Gridline 5 to 6, from D to E, and G to H. 

Nominal concrete slab thickness = 1'-6" (Attachment A-2) 


BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5)
 
4G4 := "W36x300" M := 3050k ft d := 36.74in t := 0.945in I := 20300in⋅ := 1.68in r w tf 

(WG4) UNIFORM LOAD 

5 concentrated loads equally spaced; 
consider as uniform load. Typical Beam 
loading diagram, Part 2, Beam 

(LG4) LENGTH Diagrams and Formulas, AISC 1997VG4 VG4 (Ref. 2.2.5) 
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:= 36ft tribG4 := 26ft Max girder span/ tributary loadingLG4
 
:= BMaxrf ⋅tribG4 = 16.09 klf Uniform girder loading for flexure
ωG4 ωG4
 
:= VMaxrf ⋅tribG4 = 18.4 klf Uniform girder loading for shear
ωG4v ωG4v
 

:= S19 trib⋅ G4 = 9.59 klf Uniform girder construction loading
ωG4const ωG4const 

:= 0.125 Coefficients for uniform load on beam,aG4 
AISC Beam Diagrams and Formulas;

:= 0.5cG4 Table of concentrated load equivalents,
 
:= 0.013 Case οο (Ref. 2.2.5)
eG4 

2606.2 k ft Girder moment:= ⋅ ⋅ ⋅ = ⋅Mg4 aG4 (ωG4 LG4) LG4 Mg4 
Cp⋅LG4 

⋅
MG4const := aG4⋅(ωG4const⋅LG4)⋅LG4 + 
4 

MG4const = 1598.2 k ft Girder moment w/
 
construction loading 

Vg4 := cG4⋅(ωG4v⋅LG4) Vg4 = 330.9 kip Girder shear 

:= ⋅ ⋅ + C = 177.6 kip Girder shear w/ constructionVg4const cG4 (ωG4const LG4) p Vg4const 
loading
 

:= ( ⋅ max girder beam
2606.2 k ftMG4 max Mg4 , MG4const) MG4 = 
moment
 

:= ( , ) = 330.9 kip max girder beam
VG4 max Vg4 Vg4const VG4 
shear 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F := 0.4 F⋅v y F = 20 ksi allowable shear stressv
 
VG4


f :=v f = 9.5 ksi calculated shear stressd t⋅ w v 

MG4
DCf := DCf = 0.85 flexure demand/capacity ratio


M
r 
fv

DC := DC = 0.48 shear demand/capacity ratiov vFv
 
3
 eG4⋅(S1a⋅L2⋅LG4)⋅LG4 

:= = 0.656 in max (D + L) girder deflectionΔG4 E ⋅I 
ΔG4
 

s


LG4 
:= = 1.8 in allowable girder deflection ΔG4 deflection demand/capacityΔallow 240 

Δallow = 0.36(Ref. 2.2.4) ratioΔallow 
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shear_check := if f( ≤ F , "OK" , "N.G!" ) shear_check = "OK"v v
 
moment_check := if MG4 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔG4 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅LG4 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 1000 ksi ⎠⋅
 

⎛ LG4 ⎞
 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 = "OK"
 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

ROOF GIRDER G4 USE: G4 = "W36x300" 

ROOF GIRDER G5 

ROOF ELEV. 64'-0" - Girder Design between Gridline 5 to 6, from E to G. 
Nominal concrete slab thickness = 2'-9" (Attachment A-2) assumption 3.1.10 

BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 

G5 := "W36x393" := 3990k ft := 37.80in := 1.220in := 27500inM ⋅ d t I 4 tf := 2.200in r w 

(WG5)  UNIFORM LOAD 
7 concentrated loads equally spaced; 
consider as uniform load. Typical Beam 
loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997(L) LENGTHG5 VG5 (Ref. 2.2.5)VG5 

:= 36ft tribG5 := 22.5ft Max girder span/ tributary loadingLG5 
:= BMaxrf3⋅tribG5 = 20.88 klf Uniform girder loading for flexureωG5 ωG5 
:= VMaxrf3⋅tribG5 = 23.9 klf Uniform girder loading for shearωG5v ωG5v 

:= S20 trib⋅ G5 = 12.52 klf Uniform girder construction loadingωG5const ωG5const 

:= 0.125 Coefficients for uniform load on beam,aG5 
AISC Beam Diagrams and Formulas;

:= 0.5cG5 Table of concentrated load equivalents, 
:= 0.013 Case οο (Ref. 2.2.5)eG5 

3383 k ft Girder momentMg5 := aG5⋅(ωG5⋅LG5)⋅LG5 Mg5 = ⋅ 

Cp⋅
 
:= ⋅
MG5const aG5⋅(ωG5const⋅LG5)⋅LG5 + 

LG5 
MG5const = 2072.5 k ft Girder moment w/

4 construction loading 

Vg5 := cG5⋅(ωG5v⋅LG5) Vg5 = 429.6 kip Girder shear 

Girder shear w/ constructionVg5const := cG5⋅(ωG5const⋅LG5) + Cp Vg5const = 230.3 kip 
loading 

3383 k ft max girder beam:= ( , ) = ⋅MG5 max Mg5 MG4const MG5 
moment 

VG5 := max Vg5 , Vg5const) = 429.6 kip max girder beam( VG5 
shear 
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Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F := 0.4 F⋅v y F = 20 ksi v 
VG5

f := 
d t⋅ fv = 9.3 ksi v
 

w
 

MG5
DCf := DCf = 0.85 

Mr 
fv

DC := DC = 0.47v vFv 

eG5⋅(S1d⋅L3⋅LG5)⋅LG5
3 

:= = 0.619 in ΔG5 E ⋅I 
ΔG5 

s

LG5 
:= = 1.8 in allowable girder deflection ΔG5Δallow 240 

Δallow = 0.34(Ref. 2.2.4) Δallow 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) 
moment_check := if MG5 ≤ M , "OK" , "N.G!"( r ) 
deflection_check := if (ΔG5 ≤ Δallow , "OK" , "N.G!" ) 

⎛ Fy⋅LG5 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 1000 ksi ⎠⋅ 

⎛ LG5 ⎞ 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6) 

ROOF GIRDER G5 USE: 

allowable shear stress 

calculated shear stress 

flexure demand/capacity ratio 

shear demand/capacity ratio 

max (D + L) girder deflection 

deflection demand/capacity 
ratio 

shear_check = "OK" 

moment_check = "OK" 

deflection_check = "OK" 

depth_check1 = "OK" 

depth_check2 = "OK" 

G5 = "W36x393" 
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ROOF GIRDER G6 

ROOF ELEV. 32'-0" - Girder Design between Gridline 1 and 2, from E to G at Exit Vestibule.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-1). Girder G6 envelopes roof girder at entrance vestibule between
 
gridline 12 and 13, from E to G. Therefore, girder design between Grid 1 & 2 will be used at entrance vestibule as well. 


BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 
4G6 := "W36X359" M := 3630k ft d := 37.40in t := 1.12in I := 24800in⋅ := 2.01in r w tf 

(WG6) UNIFORM LOAD 
6 concentrated loads equally spaced; 
consider as uniform load. Typical Beam 
loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 
(Ref. 2.2.5)(LG6) LENGTH VG6 VG6 

:= 46ft tribG6 := 18.8ft Max girder span and tributary loadingLG6 
:= BMaxrf ⋅tribG6 = 11.63 klf Uniform girder loading for flexureωG6 ωG6 
:= VMaxrf ⋅tribG6 = 13.3 klf Uniform girder loading for shearωG6v ωG6v 

:= S19 trib⋅ G6 = 6.93 klf Uniform girder construction loadingωG6const ωG6const 

:= 0.125 Coefficients for uniform load on beam,aG6 
AISC Beam Diagrams and Formulas;

:= 0.5cG6 Table of concentrated load equivalents, 
:= 0.013 Case οο (Ref. 2.2.5)eG6 

) 3076.8 k ft Girder momentMg6 := aG6⋅(ωG6⋅LG6 ⋅LG6 Mg6 = ⋅ 

⋅Cp LG6 
:= ⋅MG6const aG6⋅(ωG6const⋅LG6)⋅LG6 + MG6const = 1891.1 k ft Girder moment w/

4 construction loading 

Vg6 := cG6⋅(ωG6v⋅LG6) Vg6 = 305.8 kip Girder shear 

Girder shear w/ constructionVg6const := cG6⋅(ωG6const⋅LG6) + Cp Vg6const = 164.4 kip 
loading

) 3076.8 k ft max girder beam:= ( , = ⋅MG6 max Mg6 MG6const MG6 
moment 

VG6 := max Vg6 , Vg6const) = 305.8 kip max girder beam( VG6 
shear 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F := 0.4 F⋅v y F = 20 ksi allowable shear stressv
 
VG6


f :=v f = 7.3 ksi calculated shear stressd t⋅ vw 

MG6
DCf := DCf = 0.85 flexure demand/capacity ratio

Mr 
fv

DC := DC = 0.36 shear demand/capacity ratiov vFv 
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3 eG6⋅(S1a⋅tribG6⋅LG6)⋅LG6 
:= = 1.035 in max (D + L) girder deflectionΔG6 E ⋅I 

ΔG6
 
s


LG6 
:= = 2.3 in allowable girder deflection ΔG6 deflection demand/capacityΔallow Δallow = 0.45240 (Ref. 2.2.4) ratioΔallow
 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check = "OK"
 

moment_check := if MG6 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔG6 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅LG6 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠ 

⎛ LG6 ⎞ 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 = "OK"
 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

ROOF GIRDER G6 USE: G6 = "W36X359" 

6.4.2 FLOOR GIRDER CALCULATION, Ref. 2.2.5, Ref. 2.2.6 

FLOOR GIRDER G7 

FLOOR ELEV. 32'-0" - Girder Design between Gridline 2 to 5, and 6 to 12, from D to E and G to H. 
Nominal concrete slab thickness = 1'-6" (Attachment A-1) 

BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 
4G7 := "W33X118" M := 987k ft d := 32.86in t := 0.55in I := 5900in tf⋅ := 0.740in r w 

3 equally spaced concentrated loads;PG7 PG7 PG7 Girder loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 
(Ref. 2.2.5) 

PG7 reaction from beam B8 
(each side of girder)VG7 

:= 26ft Max girder spanLG7 

:= ⋅ ⋅ 
L8 

= 58.9 kip Concentrated beam load for bendingPG7 2 ωb8 PG72 (see beam B8 design) 

:= ⋅ 
L8 

= 67.3 kip Concentrated beam load for shearPG7v 2ωb8v 2 
PG7v 

⎛ L8⎞:= 2⋅ ⋅ = 34.8 kip Concentrated beam construction loadPG7const ⎜ωb8_const ⎟ PG7const⎝ 2 ⎠ 

VG7 

EQ. EQ. EQ. EQ. 

(LG7) LENGTH 
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:= 0.5 Coefficients for 3 equally spacedaG7 
concentrated loads on beam, AISC Beam

:= 1.5cG7 Diagrams and Formulas; Table of
 
:= 0.0495 concentrated load equivalents, Case 4
eG7 

(Ref. 2.2.5). 

765.7 k ft Girder moment:= ⋅ = ⋅Mg7 aG7⋅PG7 LG7 Mg7 

⋅ + = 484.3 k ft Girder moment w/ construction loading:= ⋅Mg7const (aG7⋅PG7const LG7) 
Cp⋅LG7 

Mg7const4
 
:= = 101kip Girder shear
Vg7 cG7⋅PG7v Vg7 

:= + C = 57.1 kip Girder shear w/ construction loadingVg7const cG7⋅PG7const p Vg7const
 

:= ( , ) = ⋅
765.7 k ft max girder beam momentMG7 max Mg7 Mg7const MG7 

:= ( , ) = 101kip max girder beam shearVG7 max Vg7 Vg7const VG7 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

⋅ allowable shear stressF := 0.4 F F = 20 ksi v y v 

VG7
f := f = 5.6 ksi calculated shear stressv vd t⋅ w
 

MG7

DCf := DCf = 0.78 flexure demand/capacity ratio


M
r
 
fv


DC := DC = 0.28 shear demand/capacity ratiov vFv 

eG7⋅(S1c⋅tribb8⋅L8)⋅LG7
3 

:= = 0.376 in max (D + L) girder deflectionΔG7 E ⋅I 
ΔG7
 

s

LG7 

:= = 1.3 in allowable girder deflection ΔG7 deflection demand/capacityΔallow 240 
Δallow = 0.29(Ref. 2.2.4) ratioΔallow
 

shear_check := if f( ≤ F , "OK" , "N.G!" ) shear_check = "OK"
v v
 
moment_check := if MG7 ≤ M , "OK" , "N.G!" ) moment_check =
( "OK"r
 
deflection_check := if (ΔG7 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅LG7 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠
 

⎛ LG7 ⎞
 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 = "OK"
 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

FLOOR GIRDER G7 USE: G7 = "W33X118" 
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FLOOR GIRDER G8 

FLOOR ELEV. 32'-0" - Girder Design between Gridlines 3 to 5, and 10 to 12, from D to E and G to H.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-1) 


BEAM PROPERTIES per AISC1997 (Ref. 2.2.5)
 

G8 := "W36x393" M := 3990k ft d := 37.80in t := 1.22in I := 27500in4 tf⋅	 := 2.20in r	 w 

PG8	 PG8 

(LG8) LENGTH 

(WG8) UNIFORM LOAD 
EQ. EQ. EQ. 

Girder loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 
(Ref. 2.2.5) 

PG8 reactions from girder G7
VG8 

VG8 (each side of girder) 

:= 38ft	 tribG8 := 6.5ft Max girder spanLG8 
:= BMaxfl⋅tribG8 = klf	 Uniform girder loading for flexureωG8 ωG8 
:= VMaxfl⋅tribG8 = 4.6 klf Uniform girder loading for shearωG8v	 ωG8v 

:= S19 tribG8	 2.4 klf Uniform girder construction loadingωG8const ⋅	 ωG8const = 

:=	 = 176.7 kip Concentrated beam load for flexurePG8 2 c⋅ G7⋅PG7	 PG8 
(see girder G7 design) 

:=	 = 201.9 kip Concentrated beam load for shearPG8v 2 c⋅ G7⋅PG7v PG8v 
:= = 104.3 kip Concentrated beam construction loadPG8const 2 cG7⋅PG7const)( PG8const 

a1G8 := 0.125	 Coefficients for uniform load on beam, 
AISC Beam Diagrams and Formulas;

c1G8 := 0.5 Table of concentrated load equivalents, 
:= 0.013 Case οο (Ref. 2.2.5)e1G8 

a2G8 := 0.3333	 Coefficients for 2-concentrated loads 
on beam, AISC Beam Diagrams and

c2G8 := 1.0 Formulas; Table of concentrated load 
:= 0.0355 equivalents, Case 3 (Ref. 2.2.5)e2G8 

⋅ ⋅ ⋅ + ⋅	 = ⋅:=	 2971.2 k ft Girder momentMg8 a1G8 (ωG8 LG8) LG8 a2G8⋅PG8 LG8	 Mg8 
Cp⋅LG8 

:= ⋅ ⋅ ⋅ + ⋅ +MG8const a1G8 (ωG8const LG8) LG8 (a2G8⋅PG8const LG8)	 Girder moment w/4 
construction loading

= 1800.7 k ftMG8const ⋅ 

Vg8 := c1G8⋅(ωG8v⋅LG8) + c2G8⋅PG8v Vg8 = 290.1 kip Girder shear 

:= ⋅ ⋅ +	 + C = 154.8 kip Girder shear w/ constructionVg8const c1G8 (ωG8const LG8) (c2G8⋅PG8const) p Vg8const 
loading 

2971.2 k ft max girder beamMG8 := max Mg8 , MG8const)	 = ⋅(	 MG8 
moment 
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VG8 := max Vg8 , Vg8const) = 290.1 kip max girder beam( VG8 
shear
 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6)
 

⋅ allowable shear stressF := 0.4 F F = 20 ksi v y v
 
VG8


f := f = 6.3 ksi calculated shear stressv vd t⋅ w
 
MG8


DCf := DCf = 0.74 flexure demand/capacity ratio
Mr
 
fv


DC := DC = 0.31 shear demand/capacity ratiov vFv
 
3 ⎡ 3⎤
e1G8⋅(S1c⋅tribG8⋅LG8)⋅LG8 ⎢e2G8⋅(S1c⋅LG7⋅L8)⋅LG8 ⎥

ΔG8 := 
E

+ ⎢ E ⎥ ΔG8 = 0.895 in max (D + L)
 
s⋅I ⎣ s⋅I ⎦ girder deflection
 

LG8 
:= = 1.9 in allowable girder deflection ΔG8 deflection demand/capacityΔallow Δallow = 0.47240 (Ref. 2.2.4) ratioΔallow 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check = "OK"
 

moment_check := if MG8 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔG8 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅LG8 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠
 

⎛ LG8 ⎞
 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 =
 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

FLOOR GIRDER G8 USE: G8 = "W36x393" 

FLOOR GIRDER G9 with forklift loading 

FLOOR ELEV. 32'-0" - Girder Design between Gridline 5 to 6, from D to E and G to H.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-1) 


BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5)
 
4G9 := "W33X130" M := 1120k ft d := 33.09in t := 0.58in I := 6710in tf⋅ := 0.855in r w 

Girder loading diagram, Part 2, Beam Diagrams and Formulas, AISC 1997 (Ref. 2.2.5)
 

PG9 reactions from beam B9 (each side of girder), PG9_fork reactions from forklift wheel load (Assumption 3.1.2)
 
2PG9_fork includes loading from both wheels
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Vg9 

EQ. EQ. EQ. EQ. 
PG9 

(LG9) LENGTH 

PG9 
PG9 

Vg9 

2PG9_fork LG9/2 LG9/2 

MAX FLEXURE 
LOADING 

VG9 (MAX) 

EQ. EQ. EQ. EQ. 
PG9 

(LG9) LENGTH 

PG9 PG9 

Vg9 

3'-9" aa = LG9 - 3.75' 

MAX SHEAR 
LOADING 

PG9_fork PG9_fork 

:= 26ft Max girder spanLG9 
L9 

:= ⋅ ⋅ = 48.7 kip Concentrated beam load for bendingPG9 2 ωb9 PG92 (see beam B9 design)
 

:= ⋅ 
L9 

= 55.7 kip Concentrated beam load for shear
PG9v 2ωb9v 2 
PG9v 

⎛ L9⎞:= 2⋅ ⋅ = 28.8 kip Concentrated beam construction loadPG9const ⎜ωb9_const ⎟ PG9const⎝ 2 ⎠ 
:= L = 16 kip Concentrated beam load from forkliftPG9_fork p PG9_fork 

wheel load spaced at 3'-9" o.c. 
(Assumption 3.1.2) 

aa := − 3.75ft aa = 22.3 ft length from girder end to forklift wheel loadLG9
 
:= 0.5 Coefficients for 3 equally spaced
aG9 

concentrated loads on beam, AISC
:= 1.5cG9 Beam Diagrams and Formulas; Table 
:= 0.0495 of concentrated load equivalents, CaseeG9 

4 (Ref. 2.2.5.)
⋅(2 P⋅ G9_fork) LG9

⋅ + = 841.7 k ft:= ⋅Mg9 aG9⋅PG9 LG9 4 
Mg9 Girder moment 

Cp⋅ 
⋅ Girder moment w/ construction loadingMg9const := (aG9⋅PG9const⋅LG9) + 

LG9 
Mg9const = 406.4 k ft

4 
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PG9_fork⋅aa 
:= + + = 113.3 kip Girder shearVg9 cG9⋅PG9v PG9_fork Vg9
LG9
 

:= + C = 48.1 kip Girder shear w/ construction loadingVg9const cG9⋅PG9const p Vg9const
 

:= ( , ) = ⋅
841.7 k ft max girder beam momentMG9 max Mg9 Mg9const MG9
 

:= ( , ) = 113.3 kip max girder beam shear
VG9 max Vg9 Vg9const VG9 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F := 0.4 F F = 20 ksi allowable shear stress⋅v y v 

VG9
f := f = 5.9 ksi calculated shear stressv vd t⋅ w 

MG9
DCf := DCf = 0.75 flexure demand/capacity ratio


M
r
 
fv


DC := DC = 0.3 shear demand/capacity ratiov vFv 

⎡ 3⎤ 3 
⎢eG9⋅(S1c⋅tribb9⋅L9)⋅LG9 ⎥ (2 P⋅ G9_fork)⋅LG9 

:= + = 0.377 in max (D + L) girderΔG9 ⎢ ⎥ ΔG9E ⋅I ⋅48 E ⋅Is s deflection⎣ ⎦ 
LG9 

:= = 1.3 in allowable girder deflection ΔG9 deflection demand/capacityΔallow Δallow = 0.29240 (Ref. 2.2.4) ratioΔallow 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check = "OK" 

moment_check := if MG9 ≤ M , "OK" , "N.G!" moment_check = "OK"( r )
 
deflection_check := if (ΔG9 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅LG9 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠
 

⎛ LG9 ⎞
 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 = "OK"
 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

FLOOR GIRDER G9 USE: G9 = "W33X130" 

FLOOR GIRDER G10 with forklift loads 

FLOOR ELEV. 32'-0" - Girder Design between Gridline 5to 6, from D to E and G to H. 
Nominal concrete slab thickness = 1'-6" (Attachment A-1) 

BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 
4G10 := "W36x359" M := 3630k ft d := 37.40in t := 1.12in I := 24800in tf⋅ := 2.01in r w 
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PG10_fork PG10_fork 

(LG10) LENGTH 
Vg10 

(WG10) UNIFORM LOAD 

PG10 EQ. EQ. EQ. PG10 

Vg10 

3'-9" aa = 16'-1½" aa = 16'-1½" 

MAX FLEXURE 
LOADING 

EQ. EQ. PG10 

3'-9" 32'-3" 

PG10_fork PG10_fork 

PG10 EQ. 
) UNIFORM LOAD (WG10

) LENGTH (LG10VG10 (MAX) 

:= 36ft tribG10 := 6.5ft LG10 
:= BMaxfl⋅tribG10 = 4.06 klf ωG10 ωG10 

:= VMaxfl⋅tribG10 = 4.6 klf ωG10v ωG10v 
:= S19 tribG10 =⋅ 2.4 klf ωG10const ωG10const 

:= 2 c⋅ G9 = 146.2 kip PG10 ⋅PG9 PG10 

:= = 167.1 kip PG10v 2 c⋅ G9⋅PG9v PG10v 
PG10const := 2 cG9⋅PG9const) = 86.3 kip ( PG10const 

:= L = 16 kip PG10_fork p PG10_fork 

52 

MAX SHEAR
 
LOADING
 

Vg10 
Girder loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 
(Ref. 2.2.5) 

PG10 reactions from girder G9 
(each side of girder) 
PG10_fork reactions from forklift 
wheel load (Assumption 3.1.2) 

Max girder span
 

Uniform girder loading for flexure
 

Uniform girder loading for shear
 

Uniform girder construction loading
 

Concentrated beam load for flexure
 
(see girder G9 design)
 

Concentrated beam load for shear
 

Concentrated beam construction load
 

Concentrated beam load from forklift
 
wheel load spaced at 3'-9" o.c.
 
(Assumption 3.1.2)
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− 3.75ft LG10 
aa := aa = 16.1 ft length from girder end to forklift wheel load


2
 
Coefficients for uniform load on beam 

:= 0.125a1G10 AISC Beam Diagrams and Formulas;
 
:= 0.5 Table of concentrated load equivalents,
c1G10 

Case oo (Ref. 2.2.5.)
:= 0.013e1G10 

Coefficients for 2 equally spaced 
concentrated loads on beam, AISC

:= 0.3333a2G10 Beam Diagrams and Formulas; Table
 
:= 1.0 of concentrated load equivalents, Case
c2G10 

3 (Ref. 2.2.5.)
:= 0.0355e2G10 

:= ⋅⋅ ⋅ ⋅ + ⋅ + = 2670.7 k ft Girder momentMg10 a1G10 (ωG10 LG10) LG10 a2G10⋅PG10 LG10 PG10_fork⋅aa Mg10 

Cp⋅LG10 
:= ⋅( ⋅ )⋅ + ( ⋅ ) + Girder moment w/MG10const a1G10 ωG10const LG10 LG10 a2G10⋅PG10const LG10 4 construction loading 
= 1468.6 k ftMG10const ⋅ 

PG10_fork⋅(LG10 − 3.75ft )
:= ⋅ ⋅ + + + Girder shearVg10 c1G10 (ωG10v LG10) c2G10⋅PG10v PG10_fork LG10 

= 281 kip Vg10 
Vg10const := c1G10⋅(ωG10const⋅LG10) + (c2G10⋅PG10const) + Cp Vg10const = 134.4 kip Girder shear w/ 

construction loading 

2670.7 k ft max girder beamMG10 := max Mg10, MG10const) = ⋅( MG10 
moment 

:= , = 281kip max girder beamVG10 max Vg10 Vg10const)( VG10 
shear 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F := 0.4 F⋅v y F = 20 ksi allowable shear stressv
 
VG10


f :=v f = 6.7 ksi calculated shear stressd t⋅ vw 
MG10

DCf := DCf = 0.74 flexure demand/capacity ratio

M
r 

fv
DC := DC = 0.34 shear demand/capacity ratiov vFv 

3 3e1G10⋅(S1c⋅tribG10⋅LG10)⋅LG10 ⎢
⎡e2G10⋅(S1c⋅LG9⋅L9)⋅LG10 ⎥

⎤ ⎡⎡PG10_fork⋅( )aa ⎤ 2 4 aa2 ⎤
⎥⎛ ⎞ΔG10 := + + ⎢⎢ ⎥⋅ 3 L⋅ G10 − ⋅⎢ ⎥ ⎝ ⎠E ⋅I E ⋅I ⋅24 E ⋅Is ⎣ s ⎦ ⎣⎣ s ⎦ ⎦ 

ΔG10 0.792 in = max (D + L) 
girder deflection 

Δallow 
LG10 
240 

:= Δallow 1.8 in = allowable girder deflection 
(Ref. 2.2.4) 

ΔG10 
Δallow 

0.44= 
deflection demand/capacity 
ratio 
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shear_check := if f( ≤ F , "OK" , "N.G!" ) shear_check = "OK"v v
 
moment_check := if MG10 ≤ M , "OK" , "N.G!" moment_check = "OK"
( r )
 
deflection_check := if (ΔG10 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅LG10 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠ 

⎛ LG10 ⎞ 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 = "OK"
 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

FLOOR GIRDER G10 USE: G10 = "W36x359" 

FLOOR GIRDER G11 

FLOOR ELEV. 32'-0" - Girder Design at Gridline 10, from E to G.
 
Girder G11 designed for construction load only (Assumption 3.1.7)
 
Nominal concrete slab thickness = 1'-6" (Attachment A-1) 


BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 
G11 := "W30X235" M := 2050k ft d := 31.3in t := 0.830in I := 11700in4 tf⋅ := 1.50in r w 

Girder loading diagram, Part 2, BeamPG11 PG11 PG11 PG11 Diagrams and Formulas, AISC 1997 
(Ref. 2.2.5) 

PG11 reaction from beam B10 
(one side of girder) 

VG11 

:= 32ft Max girder spanLG11 

:= γ ⋅2 ⋅(25 ft) uniform load from 2'-0" thick concrete wall⋅ft ⋅ = 7.5 klf ωwall c ωwall 
1st construction pour (Assumption 3.1.7) 

:= ⋅ 
L10 

= 15.3 kip Concentrated beam construction loadPG11const ωb10_const PG11const2 (see beam B10 design) 

:= 0.125 Coefficients for uniform load on beama1G11 
AISC Beam Diagrams and Formulas;

:= 0.5c1G11 Table of concentrated load equivalents,
 
:= 0.013 Case oo (Ref. 2.2.5).
e1G11 

Coefficients for 4 equally spaced
:= 0.6a2G11 concentrated loads on beam, AISC
 
:= 2.0 Beam Diagrams and Formulas; Table
c2G11 

of concentrated load equivalents, Case
:= 0.0630e2G11 5 (Ref. 2.2.5). 
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Cp⋅2 LG11

MG11const := a1G11⋅(ωwall)⋅LG11 + a2G11⋅PG11const⋅LG11 + Girder moment w/ construction
4 

loading
= 1294.5 k ftMG11const ⋅ 

VG11const := c1G11⋅(ωwall)⋅LG11 + c2G11⋅PG11const + Cp Girder shear w/ construction
 
= 155.7 kip loading
VG11const
 

:= = 1294.5 k ft
⋅ max girder beam momentMG11 MG11const MG11
 

:= = 155.7 kip max girder beam shear
VG11 VG11const VG11 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6)
 

F := 0.4 F F = 20 ksi allowable shear stress
⋅v y v 

VG11
f := f = 6ksi calculated shear stressv vd t⋅ w
 

MG11

DCf := DCf = 0.63 flexure demand/capacity ratio


M
r
 
fv


DC := DC = 0.3 shear demand/capacity ratiov vFv
 
4 3 3


⋅e1G11⋅(ωwall)⋅LG11 ⎜
⎛ e2G11⋅PG11const⋅LG11 ⎟

⎞ Cp LG11 
:= + +ΔG11const ⎜ ⎟E ⋅I E ⋅I ⋅48 E ⋅Is ⎝ s ⎠ s 

= 0.699 in max construction girderΔG11const 
deflectionLG11 

:= = 1.6 in allowable girder deflectionΔallow Δallow ΔG11const deflection demand/capacity240 (Ref. 2.2.4) = 0.44 ratioΔallow
 
shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check = "OK"
 

moment_check := if MG11 ≤ M , "OK" , "N.G!" moment_check = "OK"( r )
 
deflection_check := if (ΔG11const ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK"
 

⎛ Fy⋅LG11 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800 ksi⋅ ⎠
 

⎛ LG11 ⎞
 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 = "OK"
 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

FLOOR GIRDER G11 USE: G11 = "W30X235" 
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FLOOR GIRDER G12 

FLOOR ELEV. 32'-0" - Girder Design between Gridline 2 to 4, and 6 to 9, from D to E and G to H. 
Nominal concrete slab thickness = 1'-6" (Attachment A-1) 

BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 

G12 := "W36x232"M := 2220k ft d := 37.12in t := 0.87in I := 15000in4 tf⋅ := 1.57in r w 

PG12 EQ. EQ. 
(WG12

(LG12) LENGTH 

) UNIFORM LOAD 

Girder loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 
(Ref. 2.2.5) 

VG12 PG12 reaction from girder G7VG12 
(each side of girder)
 

:= 29ft tribG12 := 6.5ft Max girder span
LG12 
:= BMaxfl⋅tribG12 = 4.06 klf Uniform girder loading for flexureωG12 ωG12 

:= VMaxfl⋅tribG12 = 4.6 klf Uniform girder loading for shearωG12v ωG12v 
:= S19 trib⋅ G12 = 2.4 klf Uniform girder construction loadingωG12const ωG12const 

:= = 176.7 kip Concentrated beam load for flexurePG12 2 c⋅ G7⋅PG7 PG12 
(see girder G7 design) 

:= 2 c⋅ G7 = 201.9 kip Concentrated beam load for shearPG12v ⋅PG7v PG12v 
:= = 104.3 kip Concentrated beam construction loadPG12const 2cG7⋅PG7const PG12const 

:= 0.125 Coefficients for uniform load on beam,a1G12 
AISC Beam Diagrams and Formulas;

:= 0.5c1G12 Table of concentrated load equivalents, 
:= 0.013 Case οο (Ref. 2.2.5)e1G12 

:= 0.25 Coefficients for single concentrateda2G12 
load on beam, AISC Beam Diagrams

:= 0.5c2G12 and Formulas; Table of concentrated 
:= 0.0208 load equivalents, Case 2 (Ref. 2.2.5)e2G12 

1708.1 k ftMg12 := a1G12⋅(ωG12⋅LG12)⋅LG12 + a2G12⋅PG12⋅LG12 Mg12 = ⋅ Girder moment 

Cp⋅ 
:= ⋅ ⋅ ⋅ + ⋅ +MG12const a1G12 (ωG12const LG12) LG12 (a2G12⋅PG12const LG12) 

LG12 
Girder moment w/4 
construction loading 

= 1044.1 k ftMG12const ⋅ 

Vg12 := c1G12⋅(ωG12v⋅LG12) + c2G12⋅PG12v Vg12 = 168.3 kip Girder shear 

:= ⋅ ⋅ + + C = 91.9 kip Girder shear w/ constructionVg12const c1G12 (ωG12const LG12) (c2G12⋅PG12const) p Vg12const 
loading 
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1708.1 k ftMG12 := max Mg12, MG12const) = ⋅( MG12 

VG12 := max Vg12, Vg12const) = 168.3 kip ( VG12 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F := 0.4 F F = 20 ksi ⋅v y v 

VG12
f := f = 5.2 ksi v vd t⋅ w 

MG12
DCf := DCf = 0.77 

Mr 
fv

DC := DC = 0.26v vFv 
3 ⎛ 3 ⎞
e1G12 (ωG12 LG12) LG12 ⎜ e2G12⋅PG12 LG12 ⎟
 

:= + = 0.504 in ΔG12 ⎜ ⎟ ΔG12E ⋅I E ⋅Is ⎝ s ⎠ 
ΔG12LG12 = 0.32

:= = 1.45 in allowable girderΔallow 240 
Δallow Δallowdeflection 

shear_check := if f( ≤ F , "OK" , "N.G!" )v v 
moment_check := if MG12 ≤ M , "OK" , "N.G!" )( r 
deflection_check := if (ΔG12 ≤ Δallow , "OK" , "N.G!" ) 

⎛ Fy⋅LG12 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠ 

⎛ LG12 ⎞ 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6) 

FLOOR GIRDER G12 USE: 

max girder beam 
moment 
max girder beam 
shear 

allowable shear stress 

calculated shear stress 

flexure demand/capacity ratio 

shear demand/capacity ratio 

girder deflection 

deflection demand/capacity 
ratio 

shear_check = "OK" 

moment_check = "OK" 

deflection_check = "OK" 

depth_check1 = "OK"
 

depth_check2 = "OK"
 

G12 = "W36x232"
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FLOOR GIRDER G13 

FLOOR ELEV. 32'-0" - Girder Design at opening between Gridline 8 to 9, from D to E and G to H. 
Nominal concrete slab thickness = 1'-6" (Attachment A-1) 

BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 

158k ft 510in⋅
4G13 := "W18x35" M d := 17.70in t := 0.30in I := 0.425in := := tfr w 

P Pa Pb c 

VG13 

2'-2" 4'-4" 2'-4" 4'-2" 

(LG13) LENGTH 
Girder loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 
(Ref. 2.2.5)VG13 

Max girder span:= 13ftLG13 

2.167ft + 1ft 
2 

6.33ft 
2 

⎛⎜
⎝
 

⎛⎜
⎝ 

⋅⎞⎟
⎠ 

⎞⎟
⎠
 

P BMaxfla ⋅ Pa 3.13 kip:= = Concentrated beam load for flexure 

LG13 
2 

⎛
⎜
⎝
 

⎛⎜
⎝ 

⎞
⎟
⎠ 

L11 
2 

⎞⎟
⎠
 

Concentrated beam load for flexurePb BMaxfl⋅ ⋅ Pb 15.6 kip:= =

4.167ft + 1ft 
2 

6.33ft ⎛⎜
⎝
 

⎛⎜
⎝ 

⋅⎞⎟
⎠ 

⎞⎟
⎠
 

Concentrated beam load for flexureP BMaxflc ⋅ Pc 5.11 kip:= =
2 

6.33ft ⎛⎜
⎝ 2 

2.167ft + 1ft ⎛⎜
⎝ 

⋅

L11⎛⎜
⎝ 2 

⎞⎟
⎠ 

⎞⎟
⎠
 

Concentrated beam load for shearP VMaxflav ⋅ Pav 3.58 kip:= =
2 

LG13 
2 

⎞
⎟
⎠
 

⋅
⎛
⎜
⎝
 

⎞⎟
⎠
 

Concentrated beam load for shearVMaxflPbv ⋅ Pbv 17.8 kip:= =

4.167ft + 1ft 
2 

6.33ft 
2

⎛⎜
⎝ 

⋅ ⎛⎜
⎝ 

⎞⎟
⎠ 

⎞⎟
⎠
 

Concentrated beam load for shearP VMaxflcv ⋅ Pcv 5.84 kip:= =

2.167ft + 1ft 
2 

6.33ft 
2 

⎛⎜
⎝ 

⋅S19 ⎛⎜
⎝ 

⎞⎟
⎠ 

⎞⎟
⎠
 

Construction beam loadPa_const ⋅ Pa_const kip:= =

LG13 
2 

⎛
⎜
⎝ 

⋅S19 ⎛⎜
⎝ 

⎞
⎟
⎠ 

L11 
2 

⎞⎟
⎠
 

Construction beam loadPb_const ⋅ Cp Pb_const 14.2 kip:= + =

4.167ft + 1ft 6.33ft ⎛⎜
⎝ 

⎡⎣ 

⋅S19 

Pa 

⎛⎜
⎝ 

⎞⎟
⎠ 

⎞⎟
⎠ 

⋅6.5 ft

Construction beam loadPc_const ⋅ Pc_const 3.02 kip:= =
2 2 

⋅⋅6.5 ft ⋅( ⋅ 

⎡⎣ 

10.833 ft) 

Pa_const 

⋅Pb
 
LG13
 

( ) + Pc⋅(⎡
⎢
⎣
 

⎤
⎥
⎦
 

− Pa 
+

(4.333ft) Mg13 = 64.7 ft kip Girder momentMg13 := ⋅ 

⋅

⎤⎦⋅ 

⋅ 

4.167 ft) 

(6.5 ftPb_const⋅⋅6.5 ft ⋅( ⋅10.833 ft) + ) ⎤⎦⋅4.167 ft) 

moment 
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⎡
⎢
⎣ 
54.4 k ft

⎤
⎥
⎦
 

+ 
MG13const − Pa_const⋅(4.333ft):= 

LG13 

Girder ConstructionMG13const =
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Pa⋅(10.833 ft) + ⋅( ⋅ ) + ⋅( ⋅⋅ Pb 6.5 ft Pc 4.167 ft) 
:= = 12 kip Girder shearVg13 Vg13
LG13
 

(10.833 ft) + ⋅( ⋅ ) + ⋅(4.167 ft)⋅ ⋅ 6.5 ft ⋅Pa_const Pb_const Pc_const
:= = 9.6 kip Girder constructionVg13const Vg13constLG13 shear 

:= ( , = ⋅ max girder beam momentMG13 max Mg13 MG13const) MG13 64.7 k ft

:= , = 12 kip max girder beam shearVG13 max Vg13 Vg13const)( VG13 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F := 0.4 F F = 20 ksi allowable shear stress⋅v y v 

VG13
f := f = 2.3 ksi calculated shear stressv vd t⋅ w 

MG13
DCf := DCf = 0.41 flexure demand/capacity ratio

Mr 

fv
DC := DC = 0.11 shear demand/capacity ratiov vFv 

⎛ S1c ⎞ 
:= ⋅ P + + P = 17.3 kip total (D + L) loadingPtot ⎜ ⎟ ( a Pb c) PtotBMaxfl⎝ ⎠ 

Pa⋅2.167ft + Pb⋅6.5ft + Pc⋅8.833ft 
:= = 6.4 ft centroid of loadingXdist XdistP + Pb + Pa c 

2
Ptot⋅Xdist ⋅(LG13 − Xdist)2
 

:= = 0.09 in girder (D + L) deflectionΔG13 ΔG133 E⋅ ⋅I⋅s LG13 

LG13 ΔG13 deflection demand/capacity
:= = 0.65 in allowable girder = 0.14Δallow Δallow ratio240 deflection Δallow 

shear_check := if f( ≤ F , "OK" , "N.G!" ) shear_check = "OK"v v
 
moment_check := if MG13 ≤ M , "OK" , "N.G!" ) moment_check =
( "OK"r 
deflection_check := if (ΔG13 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK" 

⎛ Fy⋅LG13 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠ 

⎛ LG13 ⎞ 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 = "OK"
 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

FLOOR GIRDER G13 USE: G13 = "W18x35" 
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FLOOR GIRDER G14 

FLOOR ELEV. 32'-0" - Girder Design between Gridline 2 to 4, and 6 to 9, from D to E and G to H. 
Nominal concrete slab thickness = 1'-6" (Attachment A-1) 

BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 

G14 := "W21x44" M := 224k ft d := 20.66in t := 0.35in I := 843in4 tf⋅ := 0.45in r w 

PG14 7'-8" 6'-4" 

VG14 

:= 14ftLG14 
:= BMaxfl⋅tribG14ωG14 

:= VMaxfl⋅tribG14ωG14v 
:= S19 tribG14ωG14const ⋅ 

:=PG14 Vg13 

1.6 
:= ⋅PG14v ⎜⎛ ⎟⎞ Vg13⎝ 1.4 ⎠
 

:=
PG14const Vg13const 

(7.667 ft) 
:= ⋅ − 7.667ft Mg14 

ωG14 (LG14 )2 

(7.667 ft)ωG14const 
:= ⋅Mg14const (LG142 
= 91.5 k ftMg14const ⋅ 

⋅ ⋅(7.667ft)ωG14 LG14 PG14 
:= +Vg14 2 LG14 

⋅ ⋅(7.667ft)ωG14v LG14 PG14v 
:= +Vg14v 2 LG14 

(WG14

(LG14) LENGTH 

) UNIFORM LOAD 

Girder loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 
(Ref. 2.2.5) 

VG14 PG14 reaction from girder G13 
(one side of girder) 

tribG14 := 6.5ft Max girder span 

= 4.06 klf Uniform girder loading for flexureωG14 
= 4.6 klf Uniform girder loading for shearωG14v 

= 2.4 klf Uniform girder construction loadingωG14const 

= 12 kip Concentrated beam load for flexurePG14 
(see girder G13 design) 

= 13.8 kip Concentrated beam load for shearPG14v 

= 9.6 kip Concentrated beam construction loadPG14const 

(7.667 ft)⋅( ⋅⋅ ⋅ 6.333 ft)PG14 
+ = 140.4 k ft Girder momentMg14 ⋅ 

LG14 

PG14const (7.667 ft)⋅( ⋅ Girder moment w/⋅ ⋅ 6.333 ft) 
− 7.667ft +) LG14 

construction loading 

= 35 kip reaction load forVg14 
Girder, see G15 

= 40 kip Girder shearVg14v 
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⋅	 ⋅(7.667ft)ωG14const LG14 PG14const 
:= +	 + C = 27 kip Vg14const p Vg14const
2 LG14
 

140.4 k ftMG14 := max Mg14, Mg14const)	 = ⋅(	 MG14 

VG14 := max Vg14v , Vg14const)	 = 40 kip (	 VG14 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

F := 0.4 F	 F = 20 ksi ⋅v y	 v 

VG14
f :=	 f = 5.5 ksi v	 vd t⋅ w 

MG14
DCf := DCf = 0.63
 

M
r 
fv


DC := DC = 0.28
v	 vFv 
7.667⋅[7.667 + 2⋅(6.333)]max deflection at x := ft x = 7.21 ft a := 7.667ft 

3 b := 6.333ft 

⎡ ⋅b⋅(a + ⋅2  b)⋅ 3a a + 2b ⎤( )ωG14⋅x 3 2 3 ⎢ PG14⋅a ⎥:= ⋅⎛ − ⋅ ⋅x + x ⎞ +ΔG14 LG14 2 LG14	 ΔG1424 E⋅ ⋅I ⎝	 ⎠ ⎢ 27E ⋅I⋅ ⎥ s	 ⎣ s LG14 ⎦ 

LG14	 ΔG14
Δallow := 

240 
Δallow = 0.7 in	 allowable girder = 0.27 

deflection Δallow 

shear_check := if f( ≤ F , "OK" , "N.G!" )v v
 
moment_check := if MG14 ≤ M , "OK" , "N.G!"
( r )
 
deflection_check := if (ΔG14 ≤ Δallow , "OK" , "N.G!" )
 

⎛ Fy⋅LG14 ⎞	 ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠ 

⎛ LG14 ⎞ 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6) 

FLOOR GIRDER G14 USE: 

Girder shear w/ construction 
loading 

max girder beam moment 

max girder beam shear 

allowable shear stress 

calculated shear stress 

flexure demand/capacity ratio 

shear demand/capacity ratio 

distance to load from left
 
distance to load from right
 

= 0.192 in girder deflection
 

deflection demand/capacity 
ratio 

shear_check = "OK" 

moment_check = "OK" 

deflection_check = "OK" 

depth_check1 = "OK"
 

depth_check2 = "OK"
 

G14 = "W21x44"
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FLOOR GIRDER G15 

FLOOR ELEV. 32'-0" - Girder Design between Gridline 8 to 9, from D to E and G to H. 
Nominal concrete slab thickness = 1'-6" (Attachment A-1) 

BEAM PROPERTIES per AISC 1997 (Ref. 2.2.5) 

987k ft	 5900in⋅
4G15 := "W33X118" M d := 32.86in t := 0.55in I := 0.740in := := tfr w 

3 equally spaced concentrated loads;PG15 PG PG15 Girder loading diagram, Part 2, Beam 
Diagrams and Formulas, AISC 1997 
(Ref. 2.2.5) 

PG15 reaction from beam B8 and G14 
PG reaction from beam B8 and B11 

VG15 

Max girder span 

VG15 

EQ. EQ. EQ. EQ. 

(LG15) LENGTH 

:= 26ftLG15 
L8⎛⎜

⎝
 
⎞⎟
⎠


Concentrated beam load for bendingPG15 := ωb8⋅ Vg14	 PG15 = 64.5 kip+ 
2 (see beam B8 and G14 design) 

L8⎛⎜
⎝
 

⎞⎟
⎠
 

Concentrated beam load for shearPG15v ωb8v⋅ 

⎛⎜
⎝ 

Vg14v	 PG15v 73.7 kip:= + =
2 

L8⎞⎟
⎠
 

+ Concentrated beam construction loadPG15const ωb8_const⋅ Vg14const PG15const 44.4 kip:= =
2 

L8⎛⎜
⎝
 

L8
⋅ 

2 

⎞⎟
⎠

Concentrated beam load for bendingPG := ωb8⋅	

ωb8v 
⎛⎜
⎝ 

Vb11	 PG 47.3 kip+ =
2 (see beam B8 and B11 design) 

⎞⎟
⎠
 

Concentrated beam load for shearPGv Vb11v	 PGv 51.5 kip:= + =

L8⎛⎜
⎝
 

⎞⎟
⎠
 

+ Concentrated beam construction loadPGconst ωb8_const⋅ 

⋅ 

Vb11_const PG15const 

726.2 k ft

44.4 kip:= =
2 

⋅PG LG15 
4 

⎛
⎜
⎝
 

⎞
⎟
⎠
 

+ Girder momentMg15 := PG15⋅6.5ft Mg15 =

⋅PG15const LG15 
4 

:= 
⎛
⎜
⎝
 

+ 
⎞
⎟
⎠ 

Mg15const PGconst⋅6.5ft 

Girder moment w/ construction loading 

Girder shear 

Mg15const ⋅493.9 k ft

99.4 kip 

=

PGv
Vg15 PG15v Vg15 =:= + 

2 
PGconst Girder shear w/ construction loadingVg15const PG15const 

⋅ 

Cp Vg15const 

726.2 k ft

65.2 kip:= ++
2 

=

),(max Mg15 Mg15const max girder beam momentMG15 := MG15 =
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:= ( , ) = 99.4 kip max girder beam shearVG15 max Vg15 Vg15const VG15 

Allowable shear stress per ANSI/AISC N690-1994 section Q1.5.1.2.1 (Ref. 2.2.6) 

⋅ allowable shear stressF := 0.4 F F = 20 ksi v y v 

VG15
f := f = 5.5 ksi calculated shear stressv vd t⋅ w
 

MG15

DCf := DCf = 0.74 flexure demand/capacity ratio

Mr
 
fv


DC := DC = 0.28 shear demand/capacity ratiov vFv 

⎡ 3⎤S1c ⋅ft ⋅⎢⎛ PG15⋅6.5 ⎞ PG LG15 ⎥ 
:= ⋅ ⋅ ⋅ 2 

− 4⋅(6.5ft)2 
+ = 0.365 in max (D + L) girder deflectionΔG15 ⎢⎜ ⋅ ⎟ ⎣

⎡3 LG15 ⎦
⎤ 

⎥ ΔG15BMaxfl 24 E ⋅I 48E ⋅I⎣⎝ s ⎠ s ⎦ 
LG15 

:= = 1.3 in allowable girder deflection ΔG15 deflection demand/capacityΔallow Δallow = 0.28240 (Ref. 2.2.4) ratioΔallow
 

shear_check := if f( v ≤ Fv, "OK" , "N.G!" ) shear_check = "OK"
 

moment_check := if MG15 ≤ M , "OK" , "N.G!" ) moment_check =
( "OK"r 
deflection_check := if (ΔG15 ≤ Δallow , "OK" , "N.G!" ) deflection_check = "OK" 

⎛ Fy⋅LG15 ⎞ ANSI/AISC N690-1994 section
depth_check1 := if ⎜d ≥ , "OK" , "N.G!" ⎟ depth_check1 = "OK"Q1.13, CQ1.13 (Ref. 2.2.6)⎝ 800ksi ⎠ 

⎛ LG15 ⎞ 
depth_check2 := if ⎜d ≥ , "OK" , "N.G!" ⎟ ANSI/AISC N690-1994 section depth_check2 = "OK"
 

⎝ 20 ⎠ Q1.13, CQ1.13 (Ref. 2.2.6)
 

FLOOR GIRDER G15 USE: G15 = "W33X118" 
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6.5 INTERIOR COLUMN CALCULATIONS, Ref. 2.2.5, & 2.2.6
 
INTERIOR COLUMNS (COLUMNS SIZES SHOWN ON PAGE 67)
 

AISC N690 (Table Q1.5.7.1 Ref. 2.2.6) allows a 1.5 stress increase with Extreme and Abnormal Severe load
 
combinations for members with axial compression.Column loads are based on maximum shear values with a 1.4
 
factor. To adjust maximum loading for members with axial compression multiply maximum roof loading by 0.9333:
 
(1.4/1.5 x VMaxrf = 0.9333 x VMaxrf ). 


COLUMN C1 C1 := "W14x257" 

COLUMNS AT GRIDLINES D.3-2.5, D.7-2.5, G.3-2.5, AND G.7-2.5, Elevation from 0'-0" to 64'-0". Supports second 
floor and roof framing members. (Attachment A-1, & A-2) 

⋅⎡ ⎛ 3.0 ft ⎞⎤64 ft − 1.5 ft − − 32ft = 29 ft Unbraced Column height from EL. 32'-0":= ⋅ ⋅Hrf_c1 ⎢ ⎜ ⎟⎥ Hrf_c1⎣ ⎝ 2 ⎠⎦ to CL of W36 girder (G2) at roof (+64'-0") 

⎛ 3.0ft ⎞:= 32ft − 1.5ft − = 29 ft Unbraced Column height from EL. 0'-0" to CLHfl_c1 ⎜ ⎟ Hfl_c1⎝ 2 ⎠ of W36 girder (G12) at floor (+32'-0") 

⎛ 1.4 ⎞:= 2⋅ ⋅ + = 497.6 kip max column load between 2nd floor and roofPrf_c1 ⎜ ⎟ (VG1 VG2) Prf_c1⎝ 1.5 ⎠ 

⎛ 1.4 ⎞:= 2⋅ + + +Pfl_c1 ⎜ ⎟(VG1 VG2 VG7 VG12)
⎝ 1.5 ⎠ 

:= 1326kipPallow_rf 

:= 1326kipPallow_fl 

Pfl_c1
DC :=p Pallow_fl 

column_check_roof := 

column_check_floor := 

Pfl_c1 1000.3 kip = max column load between 1st and 2nd floor 

allow column load between 2nd floor & roof Hrf = 30 ft. 
AISC ASD Column load tables (Ref. 2.2.5). Load 
tables are based on equations E2-1, and E2-2 which 
are equivalent to AISC N690 equations Q1.5-1, and 
Q1.5-2 respectively (Ref. 2.2.6) 

allow column load between 1st & 2nd floor Hrf = 30 ft. 
AISC ASD Column load tables (Ref. 2.2.5) 

DCp 0.75= Axial load demand/capacity ratio 

if Pallow_rf Prf_c1≥ , "OK" , "N.G!"( ) 
if Pallow_fl Pfl_c1≥ , "OK" , "N.G!"( ) 

column_check_roof "OK"= 

column_check_floor "OK"= 

COLUMN C1 USE: C1 "W14x257"= 
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COLUMN C2 C2 := "W14x145" 

COLUMNS AT GRIDLINES D.3-6.8, D.7-6.8, G.3-6.8, AND G.7-6.8, Elevation from 0'-0" to 32'-0". Support 
floor framing members. (Attachment A-1) 

⎛ 3.0ft ⎞:= 32ft − 1.5ft − = 29 ft Unbraced Column height from EL. 0'-0" to CLHfl_c2 ⎜ ⎟ Hfl_c2⎝ 2 ⎠ of W36 girder (G12) at floor (+32'-0") 
⎛ 1.4 ⎞Pfl_c2 := 2⋅⎜ ⎟⋅(VG7 + VG12) Pfl_c2 = 502.6 kip max column load between 1st and 2nd floor
 
⎝ 1.5 ⎠
 

allow column load between 1st and 2nd floor Hrf = 30 
:= 719kip Pallow_fl ft. AISC ASD Column load tables (Ref. 2.2.5). Load 

tables are based on equations E2-1, and E2-2 which 
are equivalent to AISC N690 equations Q1.5-1, and 
Q1.5-2 respectively (Ref. 2.2.6) 

Pfl_c2
DC := DC = 0.7 Axial load demand/capacity ratio
p Pallow_fl 

p
 

column_check_floor := if P( allow_fl ≥ Pfl_c2 , "OK" , "N.G!" ) column_check_floor = "OK" 

COLUMN C2 USE: C2 = "W14x145" 

COLUMN C3 C3 := "W14x233" 

COLUMNS AT GRIDLINES D.3-10, D.7-10, G.3-10, AND G.7-10, Elevation from 0'-0" to 64'-0". Supports second floor 
and roof framing members. (Attachment A-1, & A-2) 

⎡ ⎛ 3.0 ft ⎞⎤Hrf_c3 := 64 ft⋅ − 1.5 ft⋅ − 
⋅

− 32ft Hrf_c3 = 29 ft Unbraced Column height from EL. 32'-0"⎢ ⎜ ⎟⎥ 
⎣ ⎝ 2 ⎠⎦ to CL of W36 girder (G3) at roof (+64'-0") 

⎛ 3.0ft ⎞:= 32ft − 1.5ft − = 29 ft Unbraced Column height from EL. 0'-0"Hfl_c3 ⎜ 2 ⎟ Hfl_c3⎝ ⎠ to CL of W36 girder (G8) at floor (+32'-0") 
⎛ 1.4 ⎞:= ⋅ + 2VG1 + = 485.8 kip max column load between 2nd floor and roofPrf_c3 ⎜ ⎟ (Vb1 VG3) Prf_c3⎝ 1.5 ⎠
 

⎛ 1.4 ⎞
:= + ⋅ + ⋅ +Pfl_c3 Prf_c3 ⎜ ⎟ (Vb8 2 VG7 VG8)
⎝ 1.5 ⎠ 

= 976.5 kip max column load between 1st and 2nd floorPfl_c3 

allow column load between 2nd floor & roof Hrf = 30 ft. 
:= 1192kipPallow_rf AISC ASD Column load tables (Ref. 2.2.5). Load 

tables are based on equations E2-1, and E2-2 which 
are equivalent to AISC N690 equations Q1.5-1, and 
Q1.5-2 respectively (Ref. 2.2.6) 

:= 1192kip allow column load between 1st & 2nd floor Hrf = 30 ft.Pallow_fl 
AISC ASD Column load tables (Ref. 2.2.5) 

Pfl_c3
DC := DC = 0.82 Axial load demand/capacity ratio
p Pallow_fl 

p
 

column_check_roof := ( ≥ , "OK" , "N.G!" ) column_check_roof = "OK"if Pallow_rf Prf_c3
 
column_check_floor := if P( allow_fl ≥ Pfl_c3 , "OK" , "N.G!" ) column_check_floor = "OK"
 

COLUMN C3 USE: C3 = "W14x233" 
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COLUMN C4 C4 := "W14x311" 

COLUMNS AT GRIDLINES E.3-10, F-10, AND F.7-10, Elevation from 0'-0" to 32'-0". Supports second floor and roof 
framing members. (Attachment A-1) 

⎛⎜
⎝
 

32ft − 1.5ft −
3.0ft 

2 
⎞⎟
⎠


Unbraced Column height from EL. 0'-0" to CLHfl_c4 Hfl_c4 29 ft := =
of W36 girder (G11) at floor (+32'-0") 

12 ft 17.75 ft
2 2 

⋅⋅ 32ft 32ft 
+ 

2 2 
⎛⎜
⎝
 

⎛⎜
⎝ 

⎞⎟
⎠ 

⎞⎟
⎠
 

2tribrf ⋅ tribrf 476 ft:= + = roof tributary area 

13 ft
2 

VMaxrf tribrf⋅ 

⋅ 32 ft 32 ft
2 2 

⋅⋅⎛⎜
⎝
 

⎛⎜
⎝ 

⎞⎟
⎠ 

⎞⎟
⎠
 

2 floor tributary areatribflr ⋅ tribflr 208 ft:= + =

Axial roof load for shear (elev. +72.00 ft )Proof Proof 336.6 kip:= =

Axial roof load for flexure (elev. +32.00 ft )Pfloor VMaxfl tribflr 

⋅2⋅ft 

⋅ Pfloor 148.6 kip:= =

Axial load from 2'-0" thick concrete wallPwall γ ⋅(72ft − 32ft)⋅32ft Pwall 384kip := =c
full height from floor to roof 

⋅AmpPwall⋅SaV
1.4 

⎛
⎜
⎝
 

⎞
⎟
⎠
 

wall seismic axial loadEwall Ewall 449.8 kip:= =

1.4 
1.5 

⎛⎜
⎝
 (⎞⎟

⎠
)Ewall 

Pfl_c4 

Pfl_c4 ⋅ Proof + Pfloor + Pwall +:= 

max column load between 1st and 2nd floor= 1231.1 kip 

allow column load between 1st & 2nd floor Hrf = 30 ft. 
:= 1631kipPallow_fl AISC ASD Column load tables (Ref. 2.2.5). Load 

tables are based on equations E2-1, and E2-2 which 
are equivalent to AISC N690 equations Q1.5-1, and 
Q1.5-2 respectively (Ref. 2.2.6) 

Pfl_c4 Axial load demand/capacity ratioDC DC 0.75:=p =pPallow_fl 

(if Pallow_fl 

COLUMN C5 C5 := "W14x176" 

COLUMNS AT GRIDLINES D.3-11, D.7-11, G.3-11, AND G.7-11, Elevation from 32'-0" to 64'-0". Supports roof 
framing members. (Attachment A-2) 

)
column_check_floor ≥ , "OK" , "N.G!"Pfl_c4 column_check_floor "OK":= = 

COLUMN C4 USE: C4 "W14x311"= 

Hrf_c5 := − − ⎛⎜
⎝
 

⋅3.0 ft
2 

⎤⎥
⎦ 

⎞⎟
⎠ 

− 32ft Hrf_c5 = 29 ft Unbraced Column height from EL. 32'-0" 
to CL of W36 girder (G3) at roof (+64'-0") 

⋅⎡⎢
⎣ 

⋅

64 ft

1.4
2 

⋅1.5 ft

VG1 
⎛⎜
⎝
 (⎞⎟

⎠ 
+ VG3)
 Prf_c5 =Prf_c5 := ⋅ 722.9 kip max column load between 2nd floor and roof 

1.5 
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Pallow_rf := 882kip allow column load between 2nd floor & roof Hrf = 30 ft. 
AISC ASD Column load tables (Ref. 2.2.5). Load 
tables are based on equations E2-1, and E2-2 which 
are equivalent to AISC N690 equations Q1.5-1, and 
Q1.5-2 respectively (Ref. 2.2.6) 

DCp := 
Prf_c5 

Pallow_rf 
DCp 0.82= Axial load demand/capacity ratio 

column_check_roof := ( ≥ , "OK" , "N.G!" ) column_check_roof = "OK"if Pallow_rf Prf_c5 
COLUMN C5 USE: C5 = "W14x176" 

FRAMING SUMMARY 

ROOF BEAMS ROOF GIRDERS FLOOR BEAMS FLOOR GIRDERS COLUMNS 

B1 = "W16X31" G1 = "W30X116" B8 = "W18X35" G7 = "W33X118" C1 = "W14x257"
 

B2 = "W24X68" G2 = "W36x210" B9 = "W18X40" G8 = "W36x393" C2 = "W14x145"
 

B3 = "W24X55" G3 = "W36x359" B10 =
 G9 = "W33X130" C3 = "W14x233"
 

B4 = "W18X40" G4 = "W36x300" B11 = "W18X35" G10 = "W36x359" C4 = "W14x311"
 

B5 = "W12X30" G5 = "W36x393" G11 = "W30X235" C5 = "W14x176"
 

B6 = "W18X55" G6 = "W36X359" G12 = "W36x232"
 

B7 = "W21X44" G13 = "W18x35"
 

G14 = "W21x44" 

G15 = "W33X118" 

NOTE: SEE RESULTS SECTION 7.1 FOR SHEAR AND FLEXURE DEMAND/CAPACITY RATIOS 

6.6 NOT USED
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6.7 TRUSS T1 CALCULATION, Ref. 2.2.5, & 2.2.6
 
TRUSS T1 CALCULATION (Total of 14 T1 Trusses required)
 

ROOF ELEV. 72'-0" - Truss Design between Gridline G to E, from 10 to 12, and 

ROOF ELEV. 100'-0" - Truss Design between Gridline 6 to 9, from D to H.
 
Nominal concrete slab thickness = 1'-6" (Attachment A-3) 


loading from beam B6 (each side of truss) Elev. +100'-0", and B4 at Elev. +72'-0" (each side of truss).Ptruss
Truss at elevation 100' is analyzed and designed here. The truss design at +72'-0" is conservative because

TRUSS T1 the beam reaction from B6 is greater than B4, (B6 = 47.6k) > (B4 = 39.2k). 

:= 90ftLtruss truss length 
Ltruss

spacing := spacing = 6.4 ft panel point spacing
14 

tribt1 := 21.1667ft tributary loading (T1 Grids 6-9/D-H) 

TOP & BOTTOM CHORD PROPERTIES 

TC := "W14X342" BC := "W14X342" 

A := 101.0in2 d := 17.54in t := 1.540in tf := 2.470in bf := 16.360in w
 
4 3
I := 4900in S := 559in r := 6.98in x x x
 
4 3
I := 1810in S := 221in r := 4.24in y y y 

WEB MEMBER PROPERTIES 

WEB := "W12X170" 

:= 50.0in := 14.03in := 0.960in := 1.560in := 12.570in Aweb 
2 dweb twweb tfweb bfweb 

:= 1650in := 235in := 5.74in Ixweb 
4 Sxweb 

3 rxweb 

4 3
:= 517in := 82.3in := 3.22in Iyweb Syweb ryweb 
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2-15 
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TENSION 
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PARTIAL TRUSS  FORCE DIAGRAM 

CRCF Interior Structural Steel Design	 060-SSC-CR00-00300-000-00B 

:= 78.46in	 truss depth center of top chord to centerdtruss 
of bottom chord (overall depth D = 8'-0") 

h := spacing +	 h = 9.2 ft diagonal web length2 dtruss
2 

D := + 0.5⋅(d + d)	 D = 8.00 ft maximum outer dimensions ofdtruss 
truss 

AISC N690 (Table Q1.5.7.1 Ref. 2.2.6) allows a 1.6 stress increase with Extreme and Abnormal Severe load
 
combinations (1.4 for shear and 1.5 for axial compression Ref. 2.2.7). To adjust maximum loading for members
 
with axial compression multiply maximum roof loading by 1.0667: (1.6/1.5 x BMaxrf = 1.0667 x BMaxrf ). 


1.6
Ptruss := ⎛⎜ ⎞⎟⋅(BMaxrf ⋅tribt1 + Dgird)⋅spacing Ptruss = 96.7 kip panel joint loading for flexure

1.5⎝ ⎠	 Dgird = assumed self wt. 
(Assumption 3.1.4) 
(see beam B6 design) 

Ptruss_const := (S19 trib⋅ t1 + Dgird)⋅spacing Ptruss_const = 56.6 kip panel joint construction loading 

Ptruss_v := (VMaxrf ⋅tribt1 + Dgird)⋅spacing Ptruss_v = 102.7 kip panel joint loading for shear 

:=	 = 628.3 kip truss left end reaction from flexure loadingRLT Ptruss⋅6.5	 RLT 

:=	 = 367.9 kip truss left end reaction from constructionRLT_const Ptruss_const⋅6.5	 RLT_const 
loading 

:=	 = 667.2 kip truss left end reaction from shear loadingRLT_v Ptruss_v⋅6.5	 RLT_v 

Member axial forces are calculated 
by the joint equilibrium approach starting at 

the left reaction node 0 and then progressing
center of truss 
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MEMBER AXIAL FORCES 

628.3 kip compressionM0_14 := RLT M0_14 =

=

RLT
M1_14 := 

dtruss 
tensionM1_14 881.2 kip 

h 
spacing compressionM14_15 RLT⋅ M14_15 617.8 kip:= =
dtruss 

dtruss 
h 

⎛
⎜
⎝ 

⋅ 
⎞
⎟
⎠


compressionM1_15 := M1_14 

⎛⎜
⎝ 

M1_15 628.3 kip=

spacing ⎞⎟
⎠
 

tensionM1_2 M1_14⋅ M1_2 = 617.8 kip:= 
h 

PtrussM1_15 
dtruss 

− 
tensionM2_15 := M2_15 745.6 kip=

h 

⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠


compressionM15_16 M14_15 M2_15 M15_16 1140.5 kip := + =

spacing 
h 

⎞⎟
⎠
 

M2_15 
⎛⎜
⎝ 

⋅ tensionM2_3 M1_2 M2_3 = 1140.5 kip := + 

dtruss
M2_15 

⎛
⎜
⎝ 

⋅ 
⎞
⎟
⎠


compressionM2_16 M2_16 531.7 kip:= =
h 

PtrussM2_16 
dtruss 

− 
tensionM3_16 M3_16 610kip := =

h 

⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠


compressionM16_17 M15_16 M3_16 M16_17 1568.2 kip := + =

tensionspacing 
h 

⎞⎟
⎠
 

M3_16 
⎛⎜
⎝ 

⋅M3_4 M2_3 M3_4 = 1568.2 kip := + 

dtruss⎛
⎜
⎝ 

⋅M3_16 
⎞
⎟
⎠
 

M3_17 M3_17 435kip := = compressionh 

Ptruss−M3_17 
dtruss 

tensionM4_17 M4_17 474.5 kip:= =

h 

⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠


compressionM17_18 M16_17 M4_17 M17_18 1900.834 kip := + =

spacing ⎞⎟
⎠
 

M4_17 
⎛⎜
⎝ 

⋅ tensionM4_5 M3_4 M4_5 = 1900.834 kip := + 
h 

M4_18 := 
⎛
⎜
⎝ 

⋅M4_17 
dtruss 

h 

⎞
⎟
⎠
 

M4_18 = 338.3 kip compression 
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M4_18 − Ptruss 
:= = 338.9 kip tensionM5_18 M5_18
dtruss
 

h
 

⎛ spacing ⎞
:= + ⋅ = 2138.438 kip compressionM18_19 M17_18 M5_18 ⎜ ⎟ M18_19⎝ h ⎠
 
⎛ spacing ⎞
:= + ⋅ = 2138.44 kip tensionM5_6 M4_5 M5_18 ⎜ ⎟ M5_6⎝ h ⎠ 

⎛ dtruss⎞ 
:= ⋅⎜ ⎟ = 241.7 kip compressionM5_19 M5_18 M5_19⎝ h ⎠ 

M5_19 − Ptruss 
:= = 203.342 kip tensionM6_19 M6_19
dtruss
 

h
 

⎛ spacing ⎞
:= + ⋅ = 2281 kip compressionM19_20 M18_19 M6_19 ⎜ ⎟ M19_20⎝ h ⎠
 
⎛ spacing ⎞
M6_7 := M5_6 + M6_19⋅⎜ h ⎟ M6_7 = 2281 kip tension 

⎝ ⎠
 

⎛ dtruss⎞ 
:= ⋅⎜ ⎟ = 145kip compressionM6_20 M6_19 M6_20⎝ h ⎠ 

M6_20 − Ptruss
M7_20 := = 67.8 kip tensionM7_20
dtruss
 

h 
spacing

M20_21 := M19_20 + M7_20⋅⎛ 
h 

⎞ M20_21 = 2328.52 kip compression⎜ ⎟ 
⎝ ⎠
 

:= = 96.7 kip compression
M7_21 Ptruss M7_21 

Design top and bottom chord with 5000 lb occasional construction load at midpoint for bending. This is a 
conservative design as member axial force would be less using uniform construction loading (load combination S19). 
Design tension and compression webs for pure tension and compression. 

To account for load reversal from Beyond Design Basis Ground Motion BDBGM design web elements for the greatest 
compression or tension force and the maximum web member length. For top and bottom chord members, use the 
same member size. 

WEB := max M0_14 , M1_15 , , , , , , WEB = 628.32 kip comp ( M2_16 M3_17 M4_18 M5_19 M6_20 M7_21) comp 

WEBten := max M1_14, M2_15, , , , , WEBten = 881.2 kip ( M3_16 M4_17 M5_18 M6_19 M7_20) 
WEB := max WEB , WEBten WEB = 881.2 kip max ( comp ) max 
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WEB COMPRESSION 

WEB = 881.2 kip max 

:= = 6.5 ft column load tables are based on Eqn. Q1.5-1 elasticLc_web dtruss	 Lc_web 
range and Eqn. Q1.5-2 inelastic range (Ref. 2.2.6) 

h = 9.2 ft
 

L := max Lc_web , h L = 9.2 ft Use 10'-0"
max ( ) max 

allowable column compressive
:= 1310kipCweb_allow	 force per AISC column tables 

page 3-30 (Ref. 2.2.5) 

comp_web_check := if C( web_allow ≥ WEBmax, "OK" , "N.G!" )	 comp_web_check = "OK" 

WEBmax 
:=	 = 0.67 web compression memberDCc_web	 DCc_webCweb_allow	 demand/capacity ratio 

WEB TENSION 

WEB = 881.2 kip max
 

:= min 0.45 F , 0.5 F = 22.5 ksi
 ⋅ ⋅	 Section Q1.5.1.1 (Ref. 2.2.6)Ft ( y u) Ft 
pin connected member

WEBmax	 2A :=	 A = 39.2 inreq	 reqFt 

:= ⋅	 = 1125 kip Tweb_allow Ft Aweb Tweb_allow 

tension_web_check := if T( web_allow ≥ WEBmax, "OK" , "N.G!" )	 tension_web_check = "OK" 

WEBmax
 
:= = 0.78
DCt_web DCt_web	 web tension memberTweb_allow demand/capacity ratio 

TOP CHORD 

:= spacing = 77.1 in Ltc Ltc 

Ctop := max M( 14_15, M15_16, M16_17, M17_18, M18_19, M19_20, M20_21)	 Ctop = 2328.52 kip 

Cp⋅Ltc 
:=	 = 96.4 k in⋅Mtc 4 

Mtc 

Section Q1.5.1.4.1 (Ref. 2.2.6)
⎡⎛ bf ⎞	 ⎤⎛ 65 ⎞compact_check := if ⎢⎜ ⎟ ≤ ⎜ ⎟ , "compact" , "non-compact"⎥ compact_check = "compact"

2 t⋅ f − 1⎢⎝ ⎠ ⎜ Fy⋅ksi ⎟	 ⎥ 
⎣ ⎝ ⎠ ⎦
 

Fb := if ⎣(compact_check = "compact" , ⋅ , 0.6F ⎦
) 0.66 F	 Fb = 33 ksi ⎡	 y y⎤ 
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Mtc 

2 

12 π

⎤
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥
⎦ 

K Ltc 
3 K Ltc 

2
⋅ 

r 

⋅

8 C

⎞
⎟
⎠ 

⋅ 

⋅ 

⎤⎥ 
⎥ 
⎥ 
⎥⎦ 

⎛
⎜
⎝ 

⎡⎢ 
⎢ 
⎢ 
⎢⎣ 

fb fb 0.2 ksi:= 
Sx 

= 

K Ltc 
r 

⋅ 
min rx( r, y)
K := 1.0 4.2 in 18.2r := r = = 

C :=c 

2
2 π

Fy 

⋅ ⋅Es 
C 107= c 

⎡
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢
⎣
 

K Ltc 
r 

⋅ 
, 

⎡
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢
⎣
 

3 

⎤
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥
⎦
 

, 

Eqn. Q1.5-1 & Q1.5-2 
(Ref. 2.2.6) 

Fa = 28.49 ksi 

K Ltc 
r 

⋅⎛
⎜
⎝
 

⎞
⎟
⎠
1 

3 
⎛
⎜
⎝ 

⋅ 

− ⋅Fy 222 Cc 

K Ltc⎞
⎟
⎠ 

⋅ 

⋅ 

⋅Es
F ifa < C:= c 

⋅ 
⎛
⎜
⎝
 

⎞
⎟
⎠
 

23 
5 r 

8 Cc⋅ 
r

−+ := F ⋅APallow a3 
c 

Pallow = 2877.18 kip 
Ctop

f := fa a 23.1 ksi= 
A 

2
π ⋅Es

F' := 
2 F' = 2343.2 ksi ex 

Eqn (4-1) ANSI/AISC 341-02exK Ltc 
rx 

⋅ ⎞
⎟
⎠
 

⎛
⎜
⎝
 

Ref. (2.2.16) 

C := 0.85m 
Cm⋅fb 

0.004fa 
Fa 

=
= 

fa⎛
⎜
⎝
 

⎞
⎟
⎠
 

0.809 demand/capacity axial demand/capacity bending
− ⋅Fb1 

F'ex 

fa Cm⋅fb AISC eqn. Q1.6-1a combined axialH1_1 H1_1 0.814:= + =
Fa ⎛

⎜
⎝
 

fa ⎞
⎟
⎠
 

compression and bending (Ref. 2.2.6)
1 − ⋅FbF'ex 

⋅ 

fa fb 
0.6 F

AISC eqn. Q1.6-1b combined axialH1_2 

(

H1_2 

if H1_2 

0.774:= + =
Fb compression and bending (Ref. 2.2.6)y 

(if H1_1 

CHECK TOP CHORD SHEAR 

)
, "N.G!" )
Top_chord_stress_check ≤ 1.0 ≤ 1.0, "OK" , "N.G!" Top_chord_stress_check = "OK":= ,

Fv ⋅ 

⋅ 

0.4 F


Ptruss_v

f := fv vd t

Fv 20 ksi 

3.8 ksi 

:= = 

= 

y 

w 

shear_check := (if Fv ≥ fv, "OK" , "N.G!" )
 shear_check = "OK" 
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BOTTOM CHORD 

:= spacing = 6.429 ftLbc Lbc
 

:= max M1_2, M2_3, , , , = 2281 kip
Cbott ( M3_4 M4_5 M5_6 M6_7) Cbott 

Cp⋅Lbc 
:= = 96.4 k in⋅Mbc 4 

Mbc
 

:= min 0.60 F , 0.5 F = 30 ksi
⋅ ⋅ Section Q1.5.1.1 (Ref. 2.2.6)Ft ( y u) Ft 
non-pin connected member

Cbott 2
:= = 76 inAreq_bc Areq_bcFt 

⎡⎛ bf ⎞ ⎛ 65 ⎞ ⎤ Section Q1.5.1.4.1 (Ref 2.2.6)
compact_check := if ⎢⎜ ⎟ ≤ ⎜ ⎟ , "compact" , "non-compact"⎥ 

2 t⋅ f − 1 ⎟ ⎥ compact_check = "compact"⎢⎝ ⎠ ⎜ Fy⋅ksi⎣ ⎝ ⎠ ⎦
 

Fb := if ⎡(compact_check = "compact" , ⋅ , 0.6F ⎤ Fb =
) 0.66 F 33 ksi⎣ y y⎦
 
Mbc S = 559in3
 

xfb := fb = 0.2 ksi
 
S
x
 

Cbott

ft := ft = 22.6 ksi
 

A
 

ft fb 
= 0.753 demand/capacity axial tension = 0.005 demand/capacity bending

Ft Fb 

ft fb 
:= + = 0.758 AISC eqn. Q1.6-3 combined axialH2_1 H2_1Ft Fb tension and bending (Ref. 2.2.6) 

Bottom_chord_stress_check := if H2_1 ≤ 1.0, "OK" , "N.G!" (Bottom_chord_stress_check) = "OK"( ) 
Check truss deflection using method of virtual work, Section 1, Structural Analysis, Equation (28) (Ref. 2.2.12) 

nnkk⋅Nk⋅Lk

Δ := ∑
 Ak⋅Ek
k
 

nk  = internal virtual axial force in a truss member caused by the external virtual unit load
 
Nk = internal force in a truss member caused by the real loads
 
Lk = length of member
 
Ak = cross sectional area of member
 
Ek = modulus of elasticity of member
 

MEMBER VIRTURAL FORCES (1.0 kip load applied at the midpoint of the truss span ) 

:= 1.0k := 0.5kptruss rLT := = 0.5 kip compressionm0_14 rLT m0_14 
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rLT 
m1_14 := 0.7 kip tension=dtruss 

m1_14 

h 
spacing 
dtruss 

0.5 kip compressionm14_15 := rLT⋅ m14_15 =

⎛
⎜
⎝ 

⋅ 
dtruss 

h 

⎞
⎟
⎠
 

0.5 kip compressionm1_15 := m1_14 m1_15 =

spacing 
h 

⎛⎜
⎝
 

⎞⎟
⎠
 

0.5 kip tensionm1_2 := m1_14⋅ m1_2 =

m1_15 
dtruss 

0.7 kip tensionm2_15 := m2_15 =

h 

⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠
 

0.983 kip compressionm15_16 := m14_15 + m2_15 m15_16 =

spacing 
h 

m2_15 
⎛⎜
⎝ 

⋅ ⎞⎟
⎠


1kip tensionm2_3 := m1_2 + m2_3 =

dtruss 
h 

⎛
⎜
⎝ 

⋅ 
⎞
⎟
⎠
 

0.5 kip compression 

0.7 kip tension 

m2_16 := m2_15 m2_16 =

=
m2_16 
dtruss 

m3_16 := m3_16 

h 
spacing 

h 
⎛⎜
⎝ 

⋅ ⎞⎟
⎠
 

1.5 kip compressionm16_17 := m15_16 + m3_16 m16_17 =

tensionspacing 
h 

m3_16 
⎛⎜
⎝ 

⋅ ⎞⎟
⎠
 

1.5 kipm3_4 := m2_3 + m3_4 = 

dtruss 
h 

⎛
⎜
⎝ 

⋅ 
⎞
⎟
⎠
 

0.5 kip compression 

0.7 kip tension 

m3_17 := m3_16 m3_17 =

=
m3_17 
dtruss 

m4_17 := m4_17 

h 
spacing 

h 
⎛⎜
⎝ 

⋅ ⎞⎟
⎠
 

1.966 kip compressionm17_18 := m16_17 + m4_17 m17_18 =

spacing 
h 

m4_17 
⎛⎜
⎝ 

⋅ ⎞⎟
⎠
 

1.966 kip tensionm4_5 := m3_4 + m4_5 =

⎛
⎜
⎝ 

⋅ 
dtruss 

h 

⎞
⎟
⎠
 

=

=

0.5 kip compressionm4_18 := m4_17 m4_18 

m5_18 := 
m4_18 
dtruss 

h 

m5_18 0.7 kip tension 
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⎛ spacing ⎞ kip compression:= + ⋅ =m18_19 m17_18 m5_18 ⎜ ⎟ m18_19⎝ h ⎠
 
⎛ spacing ⎞
:= + ⋅ = 2.458 kip tensionm5_6 m4_5 m5_18 ⎜ ⎟ m5_6⎝ h ⎠ 

⎛ dtruss⎞ 
:= ⋅⎜ ⎟ = 0.5 kip compressionm5_19 m5_18 m5_19⎝ h ⎠ 

m5_19
:= = 0.701 kip tensionm6_19 m6_19
dtruss
 

h
 

⎛ spacing ⎞
:= + ⋅ = 2.95 kip compressionm19_20 m18_19 m6_19 ⎜ ⎟ m19_20⎝ h ⎠
 
⎛ spacing ⎞
:= + ⋅ = 2.95 kip tensionm6_7 m5_6 m6_19 ⎜ ⎟ m6_7⎝ h ⎠ 

⎛ dtruss⎞ 
:= ⋅⎜ ⎟ = 0.5 kip compressionm6_20 m6_19 m6_20⎝ h ⎠ 

m6_20
:= = 0.7 kip tensionm7_20 m7_20
dtruss
 

h
 

⎛ spacing ⎞
:= + ⋅ = 3.44 kip compressionm20_21 m19_20 m7_20 ⎜ ⎟ m20_21⎝ h ⎠ 

:= = 1kip tensionm7_21 ptruss m7_21 

⋅ ⋅spacing ⋅ ⋅spacingM1_2 m1_2 M14_15 m14_15
:= = 0.008 in := = 0.008 in Δ1_2 Δ1_2 Δ14_15 Δ14_15A E⋅ ⋅kip ⋅A E ⋅kips s 

⋅ ⋅spacing ⋅ ⋅spacingM2_3 m2_3 M15_16 m15_16
:= = 0.03 in := = 0.03 in Δ2_3 Δ2_3 Δ15_16 Δ15_16A E⋅ ⋅kip ⋅A E ⋅kips s 

⋅ ⋅spacing ⋅ ⋅spacingM3_4 m3_4 M16_17 m16_17
:= = 0.061 in := = 0.061 in Δ3_4 Δ3_4 Δ16_17 Δ16_17A E⋅ ⋅kip ⋅A E ⋅kips s 

⋅ ⋅spacing ⋅ ⋅spacingM4_5 m4_5 M17_18 m17_18
:= = 0.098 in := = 0.098 in Δ4_5 Δ4_5 Δ17_18 Δ17_18A E⋅ ⋅kip ⋅A E ⋅kips s 

⋅ ⋅spacing ⋅ ⋅spacingM5_6 m5_6 M18_19 m18_19
:= = 0.138 in := = 0.138 in Δ5_6 Δ5_6 Δ18_19 Δ18_19A E⋅ ⋅kip ⋅A E ⋅kips s 

⋅ ⋅spacing M19_20⋅m19_20⋅spacingM6_7 m6_7 := = 0.177 in 
:= Δ6_7 = 0.177 in Δ19_20 A E ⋅kip 

Δ19_20Δ6_7 ⋅
⋅ sA E ⋅kips 

⋅ ⋅h ⋅ ⋅spacingM1_14 m1_14 M20_21 m20_21
:= = 0.047 in := = 0.211 in Δ1_14 Δ1_14 Δ20_21 Δ20_21⋅ ⋅kip ⋅A E ⋅kipAweb Es s
 

⋅ ⋅h ⋅
M2_15 m2_15 M1_15 m1_15⋅dtruss 
:= = 0.04 in := = 0.017 in Δ2_15 Δ2_15 Δ1_15 Δ1_15⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es 
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⋅ ⋅h ⋅M3_16 m3_16 M2_16 m2_16⋅dtruss 
:= = 0.032 in := = 0.014 in Δ3_16 Δ3_16 Δ2_16 Δ2_16⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es
 

⋅ ⋅h ⋅
M4_17 m4_17 M3_17 m3_17⋅dtruss 
:= = 0.025 in := = 0.012 in Δ4_17 Δ4_17 Δ3_17 Δ3_17⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es
 

⋅ ⋅h ⋅
M5_18 m5_18 M4_18 m4_18⋅dtruss 
:= = 0.018 in := = 0.009 in Δ5_18 Δ5_18 Δ4_18 Δ4_18⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es
 

⋅ ⋅h ⋅
M6_19 m6_19 M5_19 m5_19⋅dtruss 
:= = 0.011 in := = 0.007 in Δ6_19 Δ6_19 Δ5_19 Δ5_19⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es
 

⋅ ⋅h ⋅
M7_20 m7_20 M6_20 m6_20⋅dtruss 
:= = 0.004 in := = 0.004 in Δ7_20 Δ7_20 Δ6_20 Δ6_20⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es
 

M0_14⋅m0_14⋅dtruss 0.5M7_21⋅m7_21⋅dtruss

0.017 in := 0.003 in Δ0_14 := Δ0_14 = Δ7_21 Δ7_21 = 

⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es 

:= + + + + + +Δ t_chord Δ14_15 Δ15_16 Δ16_17 Δ17_18 Δ18_19 Δ19_20 Δ20_21
 

:= + + + + +
Δb_chord Δ1_2 Δ2_3 Δ3_4 Δ4_5 Δ5_6 Δ6_7
 

:= + + + + + +
Δweb1 Δ1_14 Δ2_15 Δ3_16 Δ4_17 Δ5_18 Δ6_19 Δ7_20
 

:= + + + + + + +
Δweb2 Δ0_14 Δ1_15 Δ2_16 Δ3_17 Δ4_18 Δ5_19 Δ6_20 Δ7_21 

Δ tot := 2⋅(Δt_chord + Δb_chord + Δweb1 + Δweb2) Δ tot = 2.99 in 

Ltruss 
:= = 4.5 in (Ref. 2.2.4)Δall 240 

Δall 

deflection_check := if (Δ tot ≤ Δall , "OK" , "N.G!" ) deflection_check = "OK" 

TRUSS T1 

TC = "W14X342" Truss top chord spacing = 6.4286 ft Panel point spacing center to center 

BC = "W14X342" Truss bottom chord = 78.5 in Truss depth; center to center spacingdtruss 

WEB = "W12X170" Diagonal web member D = 8  ft  Truss depth maximum dimension 

WEB = "W12X170" Vertical web member = 2.99 in Δ tot Truss deflection
 

= 90 ft Total truss length
Ltruss 

NOTE: To reduce deflection from construction loading camber in the truss will be equal to dead load deflection to be 
determined in final design. 
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 17 SPACES AT 5.2941' O.C. = 90'-0" 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 32 

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

R-LT R-RT 

Ptruss 

d t
ru

ss
 

Ptruss Ptruss Ptruss Ptruss Ptruss Ptruss Ptruss Ptruss Ptruss Ptruss Ptruss Ptruss 

29 

Ptruss Ptruss Ptruss 

30 31 

33 34 35 

G E 

2'-0" 2'-0" 

CRCF Interior Structural Steel Design 060-SSC-CR00-00300-000-00B 

6.8 TRUSS T2 CALCULATION, Ref. 2.2.5, & 2.2.6
 

TRUSS T2 CALCULATION (Total of 6 T2 trusses required)
 

ROOF ELEV. 64'-0" - Truss Design between Gridline G to E, from 2 to 4.
 
Nominal concrete slab thickness = 2'-9" (Attachment A-2) 


 loading from beam B5 (each side of girder) Ptruss
TRUSS T2 

:= 90ft Ltruss truss length 
Ltruss 

spacing := spacing = 5.294 ft panel point spacing 
17 

tribt2 := 12ft tributary loading (T2 Grids 2-4/E-G) 

TOP CHORD PROPERTIES 

TC := "W14X342" BC := "W14X342" 

2A := 101.0in d := 17.54in t := 1.540in := 2.470in := 16.360in w tf bf 
4 3

:= 4900in S := 559in r := 6.98in Ix x x 
4 3

:= 1810in S := 221in r := 4.24in Iy y y 

WEB MEMBER PROPERTIES 

WEB := "W12X170" 

2
:= 50.0in := 14.03in := 0.960in := 1.560in := 12.570in Aweb dweb twweb tfweb bfweb 

4 3
:= 1650in := 235in := 5.74in Ixweb Sxweb rxweb 

4 3
:= 517in := 82.3in := 3.22in Iyweb Syweb ryweb 

:= 78.46in truss depth center of top chord dtruss 
to center of bottom chord 

2 2h := spacing + h = 8.4 ft diagonal web length dtruss 

D := + 0.5 ⋅( d + d) D = 8.00 ft maximum outer dimensions of truss dtruss 
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MEMBER 

14 
COMPRESSION 15 COMPRESSION 16 

MEMBER 0-1 0 1 MEMBER 1-2 2
 
BOTTOM CHORD
 

PARTIAL TRUSS FORCE DIAGRAM	 TRUSS MEMBER 
SECTION 

R-LT 

CRCF Interior Structural Steel Design	 060-SSC-CR00-00300-000-00B 

AISC N690 (Table Q1.5.7.1 Ref. 2.2.6) allows a 1.6 stress increase with Extreme and Abnormal Severe load
 
combinations (1.4 for shear and 1.5 for axial compression Ref. 2.2.7). To adjust maximum loading for members
 
with axial compression multiply maximum roof loading by 1.0667: (1.6/1.5 x BMaxrf = 1.0667 x BMaxrf ). 


1.6
Ptruss := ⎛⎜ ⎞⎟⋅(BMaxrf3⋅tribt2 + Dgird)⋅spacing Ptruss = 68.5 kip panel joint loading for flexure

1.5⎝ ⎠	 Dgird = assumed self wt. 
(Assumption 3.1.4) 
(see beam B5 design) 

:= S20 tribt2 +	 =⋅ )⋅spacing	 40.6 kip Ptruss_const ( Dgird	 Ptruss_const panel joint construction loading 

Ptruss_v := (VMaxrf3⋅tribt2 + Dgird)⋅spacing Ptruss_v = 72.7 kip panel joint loading for shear 

:=	 = 548.3 kip truss left end reaction from flexure loadingRLT Ptruss⋅8	 RLT 

:=	 = 325.1 kip truss left end reaction from constructionRLT_const Ptruss_const⋅8	 RLT_const 
loading 

:=	 = 581.4 kip truss left end reaction from shear loadingRLT_v Ptruss_v⋅8	 RLT_v 

Member axial forces are calculated
 
by the joint equilibrium approach starting at
 

the left reaction node 0 and then progressing
 
to the center of truss
 

P	 Ptruss	 truss 

MEMBER AXIAL FORCES 

M0_14 RLT:= M0_14 548.3 kip = compression 

80 August 2007 



___________________________________________________________________________________________________________ 
CRCF Interior Structural Steel Design 060-SSC-CR00-00300-000-00B 

RLT
M1_14 := tension= 705.5 kipM1_14dtruss 

h 

spacing compressionM14_15 RLT⋅ M14_15 444 kip := =
dtruss 

M1_14 
⎛
⎜
⎝ 

⋅ 
dtruss 

h 

⎞
⎟
⎠


compressionM1_15 := M1_15 548.3 kip=

spacing
⋅⎛⎜
⎝
 

⎞⎟
⎠
 

tensionM1_2 M1_14 M1_2 = 444kip := 
h 

PtrussM1_15 
dtruss 

− 
tensionM2_15 := M2_15 617.3 kip=

h 

⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠


compressionM15_16 M14_15 M2_15 M15_16 kip:= + =

spacing 
h 

⎞⎟
⎠
 

M2_15 
⎛⎜
⎝ 

⋅ tensionM2_3 M1_2 M2_3 = 832.5 kip:= + 

dtruss
M2_15 

⎛
⎜
⎝ 

⋅ 
⎞
⎟
⎠


compressionM2_16 M2_16 479.8 kip:= =
h 

PtrussM2_16 − 

dtruss 
tensionM3_16 M3_16 529.2 kip:= =

h 

⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠


compressionM16_17 M15_16 M3_16 M16_17 1165.5 kip := + =

tensionspacing 
h 

⎞⎟
⎠
 

M3_16 
⎛⎜
⎝ 

⋅M3_4 M2_3 M3_4 = 1165.5 kip := + 

dtruss⎛
⎜
⎝ 

⋅M3_16 
⎞
⎟
⎠
 

M3_17 M3_17 411.2 kip:= = compressionh 

Ptruss−M3_17 
dtruss 

tensionM4_17 M4_17 441kip := =

h 

⎛⎜
⎝ 

⋅
spacing ⎞⎟

⎠

compressionM17_18 M16_17 M4_17 M17_18 1442.95 kip := + =

h 

+ M4_17 
⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠
 

M4_5 M3_4 M4_5 = 1442.95 kip tension:= 
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dtruss
M4_18 := M4_17 

⎛
⎜
⎝ 

⋅ 
⎞
⎟
⎠
 

M4_18 = 342.7 kip compression
h 

PtrussM4_18 
dtruss 

− 
tensionM5_18 := M5_18 = 352.8 kip 

h 

M5_18 
⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠


compressionM18_19 M17_18 M18_19 1664.94 kip := + =

spacing 
h 

⎞⎟
⎠
 

M5_18 
⎛⎜
⎝ 

⋅ tensionM5_6 M4_5 M5_6 = 1664.94 kip := + 

dtruss
M5_18 

⎛
⎜
⎝ 

⋅ 
⎞
⎟
⎠


compressionM5_19 M5_19 274.2 kip:= =
h 

PtrussM5_19 
dtruss 

− 
tensionM6_19 M6_19 264.6 kip:= =

h 

⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠


compressionM19_20 M18_19 M6_19 M19_20 1831.44 kip := + =

spacing 
h 

⎞⎟
⎠
 

M6_19 
⎛⎜
⎝ 

⋅ tensionM6_7 M5_6 M6_7 = 1831.44 kip := + 

dtruss
M6_19 

⎛
⎜
⎝ 

⋅ 
⎞
⎟
⎠


compressionM6_20 M6_20 205.6 kip:= =
h 

PtrussM6_20 − 

dtruss 
tensionM7_20 M7_20 176.4 kip:= =

h 

⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠


compressionM20_21 M19_20 M7_20 M20_21 1942.43 kip := + =

spacing 
h 

⎞⎟
⎠
 

M7_20 
⎛⎜
⎝ 

⋅ tensionM7_8 M6_7 M7_8 = 1942.43 kip := + 

dtruss⎛
⎜
⎝ 

⋅M7_20 
⎞
⎟
⎠


compressionM7_21 M7_21 137.08 kip:= =
h 

Ptruss−M7_21 
dtruss 

tensionM8_21 M8_21 88.2 kip:= =

h 

⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠


compressionM21_22 M20_21 M8_21 M21_22 1997.93 kip := + =

+ M8_21 
⎛⎜
⎝ 

⋅
spacing 

h 
⎞⎟
⎠
 

M8_9 =M8_9 M7_8:= 1997.93 kip tension 
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⎛ dtruss⎞ 
M8_22 := M8_21⋅⎜ 

h 
⎟ M8_22 = 68.54 kip compression


⎝ ⎠
 
M8_22 − Ptruss 

:=	 = −0.00 kip 0 force memberM9_22 M9_22
dtruss
 

h
 

:= = 1997.9 kip tension
M22_23 M21_22	 M22_23 

Design top and bottom chord with 5000 lb construction load at midpoint for bending. This is a conservative design as 
member axial force would be less using uniform construction loading (load combination S20). Design tension and 
compression webs for pure tension and compression. 

To account for load reversal from Beyond Design Basis Ground Motion BDBGM design web elements for the
 
greatest compression or tension force and the maximum web member length. For top and bottom chord
 
members, use the same member size. 


WEB := max M0_14 , M1_15 , , , , , , ,	 WEB = 548.33 kip comp ( M2_16 M3_17 M4_18 M5_19 M6_20 M7_21 M8_22) comp 

( WEBten = 705.5 kip WEBten := max M1_14, M2_15, M3_16, M4_17, M5_18, M6_19, M7_20, M8_21, M9_22)
 
WEB := max WEB , WEB = 705.5 kip
 max ( comp WEBten)	 max 

WEB COMPRESSION 

WEB = 705.5 kip max
 

h = 8.4 ft
 

Lc_web := dtruss
 

Lmax := ( Lmax = 8.4 ft Use 9'-0"
max Lc_web , h) 
column load tables are based on Eqn. Q1.5-1 elastic

:= "W12x170"Cweb range and Eqn. Q1.5-2 inelastic range (Ref. 2.2.6) 

:= 1335kipCweb_allow	 allowable column compressive 
force per AISC column tables 
page 3-30 (Ref. 2.2.5) 

comp_web_check := if C( web_allow ≥ WEBmax, "OK" , "N.G!" )	 comp_web_check = "OK" 

WEBmax	 axial compression
= 0.53 demand/capacity ratioCweb_allow 

WEB TENSION 

WEB = 705.5 kip max 

Ft := min 0.45 F , 0.5 F Ft = 22.5 ksi Section Q1.5.1.1 (Ref. 2.2.6)( y u) 
pin connected member 
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WEBmax 231.4 inA A:= = 
Ft

req 

Tweb_allow 

req 

Tweb_allowFt Aweb 

tension_web_check if Tweb_allow(

⋅ = 1125 kip := 

)
 tension_web_check≥ WEBmax, "OK" , "N.G!" = "OK":= 

WEBmax 
= 0.63 axial tension 

) 

Tweb_allow demand/capacity 
ratio 

TOP CHORD 

M21_22(

:= spacingLtc Ltc 

max M14_15 M15_16,

63.5 in= 

Ctop M16_17 M17_18 M18_19 M19_20 M20_21 Ctop 1997.93 kip := = , , , , , , 

Cp
:= 

4 

⋅Ltc
Mtc Mtc 79.4 k in

65 

ksi

⋅= 

Section Q1.5.1.4.1 (Ref 2.2.6)
bf 

2 t⋅ f 

⎤
⎥ 
⎥
⎦ 

⎤
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥
⎦ 

⋅ 

⋅

⎤⎦ 

⎞
⎟
⎠ 

"non-compact",

⋅

⋅ 

⋅ 

⎤⎥
⎥
⎥
⎥⎦ 

⎛
⎜
⎝ 

,( ) 0.66 F y
 
Mtc


f f:=b b 

⎡⎢ 
⎢ 
⎢ 
⎢⎣ 

⎡⎣ 

2 

12 π

K Ltc 
3 K Ltc 

2 

r 

8 C

⎛
⎜
⎝ 

⎡
⎢ 
⎢
⎣ 

⎞
⎟
⎠
 

⎛⎜ 
⎜
⎝
 

⎞⎟ 
⎟
⎠
 

compact_check if ≤ , "compact" compact_check = "compact":= 
− 1

⋅Fy 

Fb if compact_check = "compact" 0.6F Fb 33 ksi := = ,y 

0.1 ksi= 
Sx

⋅K Ltc 
r 

min r( x )
K := 1.0 4.2 in 15r := r, y r = = 

2
2 π⋅

Fy 

⋅Es
C C 107:=c = c 

Eqn. Q1.5-1 and Q1.5-2⎡
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢
⎣
 

⎡
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢ 
⎢
⎣
 

⎤
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥ 
⎥
⎦
 

⋅K Ltc 
r 

⎛
⎜
⎝
 

⎞
⎟
⎠
 

(Ref. 2.2.6) 

⎛
⎜
⎝ 

⋅ 

1 

3 

− ⋅Fy 22
⋅K Ltc 
r

⎞
⎟
⎠ 

⋅ 

⋅ 

2 Cc 

K Ltc 

⋅Es
F ifa C Fa ksi:= < = , ,c 

⎛
⎜
⎝
 

⎞
⎟
⎠
 

23⋅ 
5 

⋅ 
r 

8 Cc 

r
−+ := F ⋅APallow a3 3 

c 
Pallow = 2909.23 kip 

f := 
Ctop 

a A 
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2
π ⋅Es


F' :=
ex F' = 3455.1 ksi 2 ex	 Eqn (4-1) ANSI/AISC 341-02⋅⎛ K Ltc⎞ Ref. (2.2.16)⎜ ⎟ rx⎝ ⎠
 
C := 0.85
m 

Cm⋅fb
fa = 0.004
 
= 0.687 demand/capacity	 demand/capacity⎛ fa ⎞ 

a axial	 bendingF	 ⎜1 − ⎟⋅FbF'⎝ ex ⎠fa Cm⋅fb 
:= +	 = 0.69 AISC eqn. Q1.6-1a combined axialH1_1	 H1_1Fa ⎛ fa ⎞	 compression and bending (Ref. 2.2.6)

−⎜1 
F' ⎟⋅Fb 

⎝ ex ⎠ 
fa fb 

:= +	 = 0.664 AISC eqn. Q1.6-1b combined axialH1_2 ⋅	 
H1_20.6 Fy Fb compression and bending (Ref. 2.2.6) 

Top_chord_stress_check := if H1_1 ≤ 1.0, if H1_2 ≤ 1.0, "OK" , "N.G!" , "N.G!" Top_chord_stress_check = "OK"( (	 ) ) 
CHECK TOP CHORD SHEAR 

F := 0.4 F	 F = 20 ksi ⋅v y v
 
Ptruss_v


f :=	 f = 2.7 ksi v	 vd t⋅ w 

shear_check := if Fv ≥ fv, "OK" , "N.G!" shear_check = "OK"(	 ) 
BOTTOM CHORD 

:= spacingLbc
 

:= max M1_2, M2_3, , , , , , = 1997.93 kip
 Cbott ( M3_4 M4_5 M5_6 M6_7 M7_8 M8_9) Cbott
 
Cp⋅Lbc
 

:=	 = 79.4 k inMbc 4 
Mbc ⋅
 

:= min 0.6 F , 0.5 F = 30 ksi
 Ft ( y u) Ft	 Section Q1.5.1.1 (Ref. 2.2.6) 
non-pin connected memberCbott	 2

:=	 = 66.6 inAreq_bc	 Areq_bcFt 
Section Q1.5.1.4.1 (Ref 2.2.6) 

⎡⎛ bf ⎞ 65	 ⎤⎛ ⎞compact_check := if ⎢⎜ ⎟ ≤ ⎜ ⎟ , "compact" , "non-compact"⎥ compact_check = "compact"
2 t⋅ f − 1⎢⎝ ⎠ ⎜ ⋅ksi⎣ ⎝ Fy ⎠

⎟ 
⎦
⎥
 

Fb := if ⎡(compact_check = "compact" , ⋅ , 0.6F ⎤ Fb =
) 0.66 F	 33 ksi ⎣ y y⎦
 
Mbc


fb := fb = 0.1 ksi
 
S
x 
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Cbott
ft := ft = 19.8 ksi
 

A
 

fa fb 
= 0.659 demand/capacity axial tension = 0.004 demand/capacity


Ft Fb bending
 

fa fb 
:= + = 0.664 AISC eqn. Q1.6-3 combined axialH2_1 H2_1Ft Fb tension and bending (Ref. 2.2.6) 

Bottom_chord_stress_check := if H2_1 ≤ 1.0, "OK" , "N.G!" Bottom_chord_stress_check = "OK"( ) 

Check truss deflection using method of virtual work, Section 1, Structural Analysis, Equation (28) (Ref. 2.2.12) 
nnkk⋅Nk⋅Lk


Δ := ∑
 Ak⋅Ek
k
 

nk  = internal virtual axial force in a truss member caused by the external virtual unit load
 
Nk = internal force in a truss member caused by the real loads
 
Lk = length of member
 
Ak = cross sectional area of member
 
Ek = modulus of elasticity of member
 

MEMBER VIRTURAL FORCES (1.0 kip load applied at the midpoint of the truss span ) 

:= 1.0k virtual load at center of trussptruss 

:= 0.5k virtual reaction of trussrLT 

:= = 0.5 kip compressionm0_14 rLT m0_14 
rLT 

:=m1_14 = 0.6 kip tensiondtruss 
m1_14
 

h
 
spacing


:= ⋅ = 0.4 kip compressionm14_15 rLT m14_15
dtruss
 

⎛ dtruss⎞ 
:= ⋅⎜ ⎟ = 0.5 kip compressionm1_15 m1_14 m1_15⎝ h ⎠ 

⎛ spacing ⎞:= ⋅ = 0.4 kip tensionm1_2 m1_14 ⎜ ⎟ m1_2⎝ h ⎠ 

m1_15
:= = 0.6 kip tensionm2_15 m2_15
dtruss
 

h 
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m15_16 := + m2_15⋅⎛⎜
⎝
 

spacing 
h 

⎤⎥
⎦ 

⎞⎟
⎠ 

m15_16 = 0.81 kip compressionm14_15 

m2_3 := m1_2 

⎡⎢
⎣ 

spacing 
h 

⎛⎜
⎝ 

⋅ ⎞⎟
⎠
 

0.81 kip tension+ m2_15 m2_3 =

dtruss 
h 

⎛
⎜
⎝ 

⋅ 
⎞
⎟
⎠
 

0.5 kip compression 

0.6 kip tension 

m2_16 := m2_15 m2_16 =

=
m2_16 
dtruss 

m3_16 := m3_16 

h 
spacing 

h 
⎛⎜
⎝ 

⋅ ⎞⎟
⎠
 

1.2 kip compressionm16_17 := m15_16 + m3_16 m16_17 =

tensionspacing 
h 

m3_16 
⎛⎜
⎝ 

⋅ ⎞⎟
⎠
 

1.2 kipm3_4 := m2_3 + m3_4 = 

dtruss 
h 

⎛
⎜
⎝ 

⋅ 
⎞
⎟
⎠
 

0.5 kipm3_17 := m3_16 m3_17 =

=

compression 

m3_17 
dtruss 

0.6 kip tensionm4_17 := m4_17 

h 
spacing⎛⎜

⎝ h 
⋅ 

spacing 

⎞⎟
⎠
 

1.62 kip compressionm17_18 := m16_17 + m4_17 m17_18 =

m4_17 
⎛⎜
⎝ 

⋅ ⎞⎟
⎠
 

1.62 kip tensionm4_5 := m3_4 + m4_5 =
h 

dtruss 
h 

⎛
⎜
⎝ 

⋅ 
⎞
⎟
⎠
 

0.5 kip compression 

0.6 kip tension 

m4_18 := m4_17 m4_18 =

=
m4_18 
dtruss 

m5_18 := m5_18 

h 
spacing 

h 
⎛⎜
⎝ 

⋅ ⎞⎟
⎠
 

2.02 kip compressionm18_19 := m17_18 + m5_18 m18_19 =

spacing 
h 

m5_18 
⎛⎜
⎝ 

⋅ ⎞⎟
⎠
 

2.02 kip tensionm5_6 := m4_5 + m5_6 =

⎛
⎜
⎝ 

⋅ 
dtruss 

h 

⎞
⎟
⎠
 

=

=

0.5 kip compressionm5_19 := m5_18 m5_19 

m6_19 := 
m5_19 
dtruss 

h 

m6_19 0.6 kip tension 
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⎛ spacing ⎞ compression
:= + ⋅ = 2.43 kip m19_20 m18_19 m6_19 ⎜ ⎟ m19_20⎝ h ⎠
 

⎛ spacing ⎞
:= + ⋅ = 2.43 kip tensionm6_7 m5_6 m6_19 ⎜ ⎟ m6_7⎝ h ⎠ 

⎛ dtruss⎞ 
:= ⋅⎜ ⎟ = 0.5 kip compressionm6_20 m6_19 m6_20⎝ h ⎠ 

m6_20
:= = 0.6 kip tensionm7_20 m7_20
dtruss
 

h 

⎛ spacing ⎞:= + ⋅ = 2.83 kip compressionm20_21 m19_20 m7_20 ⎜ ⎟ m20_21⎝ h ⎠
 

⎛ spacing ⎞
 kip tension:= + ⋅ =m7_8 m6_7 m7_20 ⎜ ⎟ m7_8⎝ h ⎠
 
⎛ dtruss⎞
 

:= ⋅⎜ ⎟ = 0.5 kip compressionm7_21 m7_20 m7_21⎝ h ⎠ 
m7_21

:= = 0.6 kip tensionm8_21 m8_21
dtruss
 

h
 

⎛ spacing ⎞
:= + ⋅ = 3.24 kip compressionm21_22 m20_21 m8_21 ⎜ ⎟ m21_22⎝ h ⎠
 

⎛ spacing ⎞
:= + ⋅ = 3.24 kip tensionm8_9 m7_8 m8_21 ⎜ ⎟ m8_9⎝ h ⎠
 
⎛ dtruss⎞
 

:= ⋅⎜ ⎟ = 0.5 kip compressionm8_22 m8_21 m8_22⎝ h ⎠
 
:= = 3.2 kip
 m22_23 m21_22 m21_22 

⋅ ⋅spacing ⋅ ⋅spacingM1_2 m1_2 M14_15 m14_15
:= = 0.004 in := = 0.004 in Δ1_2 Δ1_2 Δ14_15 Δ14_15A E⋅ ⋅kip ⋅A E ⋅kips s 

⋅ ⋅spacing ⋅ ⋅spacingM2_3 m2_3 M15_16 m15_16
:= = 0.015 in := = 0.015 in Δ2_3 Δ2_3 Δ15_16 Δ15_16A E⋅ ⋅kip ⋅A E ⋅kips s 

⋅ ⋅spacing ⋅ ⋅spacingM3_4 m3_4 M16_17 m16_17
:= = 0.031 in := = 0.031 in Δ3_4 Δ3_4 Δ16_17 Δ16_17A E⋅ ⋅kip ⋅A E ⋅kips s 

⋅ ⋅spacing ⋅ ⋅spacingM4_5 m4_5 M17_18 m17_18
:= = 0.051 in := = 0.051 in Δ4_5 Δ4_5 Δ17_18 Δ17_18A E⋅ ⋅kip ⋅A E ⋅kips s 

⋅ ⋅spacing ⋅ ⋅spacingM5_6 m5_6 M18_19 m18_19
:= = 0.073 in := = 0.073 in Δ5_6 Δ5_6 Δ18_19 Δ18_19A E⋅ ⋅kip ⋅A E ⋅kips s 
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⋅ ⋅spacing M19_20⋅m19_20⋅spacingM6_7 m6_7 := = 0.096 in 
:= Δ6_7 = 0.096 in Δ19_20 A E ⋅kip 

Δ19_20Δ6_7 ⋅
⋅ sA E ⋅kips 

⋅ ⋅spacing M20_21⋅m20_21⋅spacingM7_8 m7_8 := = 0.119 in 
Δ7_8 := = 0.119 in Δ20_21 ⋅

Δ20_21 
⋅

Δ7_8 A E ⋅kipsA E ⋅kips 
⋅ ⋅spacingM21_22 m21_22

Δ21_22 := = 0.14 in Δ21_220.5M8_9⋅m8_9⋅spacing A E⋅ ⋅kips
:= = 0.07 in Δ8_9 Δ8_9A E ⋅kip ⋅spacing⋅ s 0.5M22_23⋅m22_23

:= = 0.07 in Δ22_23 ⋅
Δ22_23A E ⋅kips 

⋅ ⋅h ⋅ ⋅spacingM1_14 m1_14 M20_21 m20_21
:= = 0.032 in := = 0.119 in Δ1_14 Δ1_14 Δ20_21 Δ20_21⋅ ⋅kip ⋅A E ⋅kipAweb Es s 

M2_15⋅m2_15⋅h M1_15⋅m1_15⋅dtruss 
:= = 0.028 in := = 0.015 in Δ2_15 Δ2_15 Δ1_15 Δ1_15Aweb⋅Es⋅kip Aweb⋅E ⋅kips
 

⋅ ⋅h ⋅
M3_16 m3_16 M2_16 m2_16⋅dtruss
0.024 in := 0.013 in Δ3_16 := Δ3_16 = Δ2_16 Δ2_16 = 

⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es
 
⋅ ⋅h ⋅
M4_17 m4_17 M3_17 m3_17⋅dtruss 

:= = 0.02 in := = 0.011 in Δ4_17 Δ4_17 Δ3_17 Δ3_17⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es 
M5_18⋅m5_18⋅h M4_18⋅m4_18⋅dtruss 

:= = 0.016 in := = 0.009 in Δ5_18 Δ5_18 Δ4_18 Δ4_18Aweb⋅Es⋅kip Aweb⋅E ⋅kips
 
⋅ ⋅h ⋅
M6_19 m6_19 M5_19 m5_19⋅dtruss 

:= = 0.012 in := = 0.007 in Δ6_19 Δ6_19 Δ5_19 Δ5_19⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es
 
⋅ ⋅h ⋅
M7_20 m7_20 M6_20 m6_20⋅dtruss 

:= = 0.008 in := = 0.006 in Δ7_20 Δ7_20 Δ6_20 Δ6_20⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es 
M8_21⋅m8_21⋅h M7_21⋅m7_21⋅dtruss 

:= = 0.004 in := = 0.004 in Δ8_21 Δ8_21 Δ7_21 Δ7_21Aweb⋅Es⋅kip Aweb⋅E ⋅kips 
M0_14⋅m0_14⋅dtruss M8_22⋅m8_22⋅dtruss 

:= = 0.015 in := = 0.002 in Δ0_14 Δ0_14 Δ8_22 Δ8_22⋅ ⋅kip ⋅ ⋅kipAweb Es Aweb Es 

:= + + + + + + +Δ tchord Δ1_2 Δ2_3 Δ3_4 Δ4_5 Δ5_6 Δ6_7 Δ7_8 Δ8_9
 
Δbchord := Δ14_15 + + + + Δ18_19 + + + +
Δ15_16 Δ16_17 Δ17_18 Δ19_20 Δ20_21 Δ21_22 Δ22_23
 

:= + + + + + + +
Δweb1 Δ1_14 Δ2_15 Δ3_16 Δ4_17 Δ5_18 Δ6_19 Δ7_20 Δ8_21 
:= + + + + + + + +Δweb2 Δ0_14 Δ1_15 Δ2_16 Δ3_17 Δ4_18 Δ5_19 Δ6_20 Δ7_21 Δ8_22 

:= 2⋅ + + + = 2.565 in Δ tot (Δtchord Δbchord Δweb1 Δweb2) Δ tot 
Ltruss (Ref. 2.2.4)

:= = 4.5 in Δall 240 
Δall 

deflection_check := if (Δ tot ≤ Δall , "OK" , "N.G!" ) deflection_check = "OK" 
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TRUSS T2 

TC = "W14X342" Truss top chord spacing = 5.2941 ft Panel point spacing center to center 

BC = "W14X342" Truss bottom chord d = 78.5 in Truss depth; center to center spacingtruss
 

WEB = "W12X170" Diagonal web member
 
D = 8  ft  Truss depth; maximum dimension
 

WEB = "W12X170" Vertical web member Δ = 2.565 in Truss deflectiontot
 

L =
 ft Total truss lengthtruss 

NOTE: To reduce deflection from construction loading camber in the truss will be equal to dead load deflection 
to be determined in final design. 
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7. RESULTS AND CONCLUSIONS 

7.1 RESULTS 

Results from this calculation will be used to support the interior steel framing drawings at the 
second floor and roof levels of the Canister Receipt and Closure Facility (CRCF). 

The primary outputs from this calculation are: 

TABLE 2: BEAM AND GIRDER FRAMING SUMMARY 

BEAM & GIRDER FRAMING SUMMARY DEMAND/CAPACITY RATIO 
ROOF BEAM SIZE ELEVATION (FT) D/C Flexure D/C Shear D/C Deflection 

B1 W16x31 64 0.81 0.38 0.32 
B2 W24x68 64 0.74 0.28 0.35 
B3 W24x55 64 0.84 0.29 0.34 
B4 W18x40 72 0.84 0.36 0.36 
B5 W12x30 64 0.84 0.53 0.35 
B6 W18x55 100 0.83 0.34 0.42 
B7 W21x44 34 & 36 0.81 0.31 0.32 

FLOOR BEAM  SIZE ELEVATION (FT) D/C Flexure D/C Shear D/C Deflection 
B8 W18x35 32 0.68 0.32 0.27 
B9 W18x40 32 0.74 0.49 0.29 

B10 W10x39 32 0.73 0.48 0.47 
B11 W18x35 32 0.19 0.17 0.04 

ROOF GIRDER SIZE ELEVATION (FT) D/C Flexure D/C Shear D/C Deflection 
G1 W30x116 64 0.84 0.29 0.30 
G2 W36x210 64 0.85 0.27 0.31 
G3 W36x359 64 0.81 0.34 0.45 
G4 W36x300 64 0.85 0.48 0.36 
G5 W36x393 64 0.85 0.47 0.34 
G6 W36x359 34 & 36 0.85 0.36 0.45 

FLOOR GIRDER SIZE ELEVATION (FT) D/C Flexure D/C Shear D/C Deflection 
G7 W33x118 32 0.78 0.28 0.29 
G8 W36x393 32 0.74 0.31 0.47 
G9 W33x130 32 0.75 0.30 0.29 
G10 W36x359 32 0.74 0.34 0.44 
G11 W30x235 32 0.63 0.30 0.44 
G12 W36x232 32 0.77 0.26 0.32 
G13 W18x35 32 0.41 0.11 0.14 
G14 W21x44 32 0.63 0.28 0.27 
G15 W33X118 32 0.74 0.28 0.28 
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TABLE 3: TRUSS FRAMING SUMMARY 

TRUSS FRAMING SUMMARY 
TRUSS DETAILS TRUSS T1 TRUSS T2 

LENGTH (FT) 90 90 
NO. OF PANELS 14 17 

PANEL SPACING (FT) 6.4286 5.2941 
TOP CHORD W14x342 W14x342 

BOTTOM CHORD W14x342 W14x342 
VERTICAL WEB W12x170 W12x170 

DIAGONAL WEB W12x170 W12x170 
CENTER TO CENTER 

TRUSS DEPTH (IN) 78.46 78.46 

TOTAL DEPTH (IN) 96 96 
TRUSS DEFLECTION (IN) 2.99 2.57 

ELEVATION (FT) 72 & 100 64 

TABLE 4: TRUSS DEMAND/CAPACITY RATIO  


TRUSS DEMAND/CAPACITY RATIO 
MEMBER 
TRUSS T1 

D/C AXIAL D/C BENDING INTERACTION 

TOP CHORD 0.809 0.004 0.814 
BOTTOM CHORD 0.753 0.005 0.758 

COMPRESSION WEB 0.67 N/A N/A 
TENSION WEB 0.78 N/A N/A 

MEMBER 
TRUSS T2 

D/C AXIAL D/C BENDING INTERACTION 

TOP CHORD 0.687 0.004 0.691 
BOTTOM CHORD 0.659 0.004 0.664 

COMPRESSION WEB 0.530 N/A N/A 
TENSION WEB 0.630 N/A N/A 

TABLE 5: COLUMN FRAMING SUMMARY 


COLUMNS DEMAND/CAPACITY RATIO 
MARK SIZE GRID LOCATION D/C AXIAL 

C1 W14x257 D.3-2.5, D.7-2.5, G.3-2.5, G.7-2.5 0.75 
C2 W14x145 D.3-6.8, D.7-6.8, G.3-6.8, G.7-6.8 0.70 
C3 W14x233 D.3-10, D.7-10, G.3-10, G.7-10 0.82 
C4 W14x311 E.3-10, F-10, F.7-10 0.75 
C5 W14x176 D.3-11, D.7-11, G.3-11, G.7-11 0.82 
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7.2 CONCLUSIONS 

The results of the calculation shown in the table demonstrate that the structural steel members for 
the Canister Receipt and Closure Facility (CRCF) are adequate for the site specific governing 
load combinations in accordance with required design codes.  Structural steel members are 
adequately designed to meet safety requirements of the Canister Receipt and Closure Facility 
(CRCF). The final structural design will include all revised loads from the Tier II analysis to 
demonstrate the safety requirements of the structure. 

The results of this calculation are adequate for the Tier 1 committed design, in support of the 
License Application. 

 94 August 2007 



I 

I 

II 

DOCUMENTDOCUMENT IDENTIFIERIDENTIFIERCRCFCRCF	 INTERIORINTERIOR STRUCTURALSTRUCTURAL STEELSTEEL DESIGNDESIGN 060-SSC-CROO-00300-000-00B060-SSC-CROO-00300-000-00BATTACHMENTATTACHMENT A-1A-l 

CD	 oo CD ®CDoo ®CD 00 ® ® @ CD)o , ,	 ~~~ I 1 

~~:---l	 II I II III I l I 1 
43' -0'.1,

/ 

@--@-

&-0-

&-&

@-0-

0--0-

0-0-
@--@-

(}-0-

(}-0-

@--@-

I I	 j I49' 0" 327'-0"';	 ..:1 --49' -0 H	 ,--1---- - _~-l--- '--I-- -T-----il -r-- I ·"'1-----.---rl----
I 31'-0' 3"-0' 26'-0" 16'-0" 40'-0' 31'-0' '13'-0" 18'-0" 32'-0' '15'-0" 38'-0' 

I 
36' -0' 

.1 
I
 

2' -0"2'-O'.~· T 'I' T I ~T T I	 ' 2'-0'I 
40' -0" l' -0"38'-0~	 l7-'46'-0' \ 58"-0'	 36'-0" 58"-0'" '28'-0' '50'-0' '33'-0' 40'-0' 1 "-0'

" -0' 6 EO SPACES 
tTOS EL	 34'-3") 

, 
o, 

,
I _I. T. O.	 LOW CONC ROOF , 1 

El 36'-0' 
TOP OF CONC FLOOR SLAB El '+132'-0'I. r. o. LOW CONC ROOF 

El 34'-0' 

NOTE:NOTE: 
SEESEE TABLETABLE 22 FORFOR FINALFINAL BEAMBEAM 
ANDAND GIRDERGIRDER SELECTION.SELECTION. 

105	 ELEL (TYPSECONDSECOND FLOORFLOOR FRAMINGFRAMING PLANPLAN AlAT TOS (+)30'-3(+)30'-3 "" (lYP UNO)UNO) SEESEE TABLETABLE 55 FORFOR FINALFINAL
TOS	 COLUMNCOLUMN SELECTIONSELECTIONANDAND LOWLOW ROOFROOF FRAMINGFRAMING ATAT 105 ELEL (+)32'-3"(+)32'-3" && (+)34'-3"(+)34'-3" 



DOCUMENTDOCUMENT IDENTIFIERIDENTIFIERCRCFCRCF INTERIORINTERIOR STRUCTURALSTRUCTURAL STEELSTEEL DESIGNDESIGN 060-SSC-CROO-00300-000-00B060-SSC-CROO-00300-000-00BATTACHMENTATTACHMENT A-2A-2 

~ /~ (;;')(;~) ( S 
J
) 9 (~) 1111 

.~ 

_~",.~ ~,Lii •	 _---l----~-,--,-.------_---3~C:~--,~L-
,

. ~~r.-:~_~,---~-,---.---~-~---~--------------.-------_.-,~--------.-----~-'-, 

1~~ 3"-0'3"-0' II	 _~ 9~'-O· 1,5'-0 .. .. • 36'-0'~O'	 42'-Ot42'-Ot 40'-0'40'-0' 91,-o' 1 15 '-0: 1 38'-0·3S'-0' 36'-0· 
I I I I' I	 "," "13EQSPA@12'-S'"'i I I I i, \	 I 1 3 EO SPA l! 12' -8· t 

2' -0'2'-0. '5S'-0'',58'-0· 38'-0· Ii, 36'-0'36'-0· ,'2'-0·2'-0'	 2'-0' ',13'-0·' I 34'-0' _ '2'-0'	 38'-0', i, : 2'-0· : ,13'-0" '34'-0·_
--~II4EOSPA~14~-~I\ll3 l!,12'-8~ EO SPASPA @6'~I' ----	 SPASPA--~I'4EOSPA~~--- "! 1\1 "3 EOSPAEOSPA @112'-S~ EQ l! 6'-O'T-----	 !n!n 33 EOEO IIi,

i I ,. I,,, I{ (0 A Iii 1	 @11'-4· 1 i,, I II I""' - '" ,!, II 10 TOTO EE & GG TOTO HH)I I 1 I ! @ 1I '-4' , , 
,I ' 'I 4 -0 4 -0 ~ I I 8 EO SPA@4'-6· 'I""I'I"11II'I 'I"!I '4-0~IISEOSPA@4'--6"I' " ' !I'j'	 I,,,I	 I 1\ i (E TO G)iii

II ! I 
4-0 

IiI IE TO G) II	 ! ' 
I : 1'1 : I: 1 I:	 ' ' 

, 1[1 Ii	 II , , i! !! I !! ,	 !I, , i!I, "I I'	 ,I I 
~I I; II1I II II	 I III I II	 1'1·'1 " , I'! I "	 " , , 

_______. ~i'"~ _.__.. ~ t-	 ~ .:-=...:-1- =: -: i:Ji-:. ~--=- -=---=- -_ -==- -_ ~ ~c·· .=-=-1-=I.,~~-:: ,.L~.-=---=- -:=,-==- -_.JL--t-~_----:-~J.-="=-=-.- ~:=::=-~J".::...::-:-1,'.::...:.=C-=---=----=,1-==- -_---±f,(;, .._._ .. _ .. __L.~ ~-::.::...:.~~ =l~.±-=- -_=,-==- -_ =~L,c-:-=-_~+ ----:- ~ ,I.=,It.,.,.-~. =. t~_ ·c~-_-_-=.::_- -=L- - ~	 '--.-/' I It I I	 I I ;- - - B-1- - --- ---F--- -.. - -- ,-- --- --I' ,--- --~ ---: --- ~ -- --- --, ;,- - --- --~;~;-'-u--- --- --- ~ :I-	 __ -;'1I- ~---u_------m---~~~---;i:-------n!r------!U:U-i-------I;IU-u 
<I ., '1 1-------- , " ,I,---(~YP)---I[,, '01 ,I, :,I:I--ITBylpJ ----, ,_....!ll..l_'" , I'	 ,------~---,!,I ?I '?'	 I'' I (TYP J : I I TYP) I'I " ," ',, ' (I YP ) II'',,I	 \ IT,..., 

~, ,I,-----r--I'I,	 I i I
I 

iil;~~~G~-,11! I ;"1 ~I~I	 II,-~-~-~- ;::----;-,,1, 1'1 ' I i I'II'---------::~~- 'II, "", ',' <:> <:> <:> __	 -------- -- -- --',"'I __ __ __	 I

0,.. I 'I "', "tl	 'L'II'--tO~-_tO~:"-~~-',' 'I: ~; ;:,I:--tO~_;f~~~-ii:G4 
G2_I_~ __L_-- -- --~I! G2 1----i -i--u-l---i!i G3 G3 Iii

~--I- irl 

I 0 

-----:il====I::=J=:: ~~ r--~ -:-T- -li1==== "t*. ii!'1.?I ?! Ili====:	 I I I :1 1'==== ),~~, ji,'N ~ II. .- .- _ I	 I I I" ~ ~ ~ .,'~ ~ 
\Xl "'I '1'-<:>-<:>-<:>-,	 I I ,!,-<:>~~~~~ , 'I,~ :e	 :i:~~~--!I:~-Q-:I i! iii !i!~~~~~~ :i! COLCOL C5C5 

(TYP J(TYP)
G3e;----,I--t-r---------~ll~)_----Il--t-r---------~i~ G2G2 iili i G4 ii-----i--i---i-----iii	 G3G3 :'j,'I,l,G2G2	 Ii -----i--i---i-----iii, G3G3

----,---",	 ,-------1,I' 

1Jj 
II 

~~ ~~, !i!~~~-I'il~~-li!i!~~~-I:	 III' I' Ii Ii 1:I:il'-_---::-r---::~~-!il'"-------11" 
N. .1 I	 - I 111 e,,~~_t:)~~_",II ~,~ N ~ ,,' • I'	 I' " I ,;;;;__ ; ; :, 

0- --~f~I-------~~~-:~~ ;~-:=~~-~ ~- ~-~-.--~.~~--~-----~:~~~-~.:1 ~ -::--~i
C-r-I-	
1 

~V i rl::~:-' .:I~·-'jL-:c~j.!~i,li:",:r,--li.--·::tt:f:-t-'ti:':I;--+-:-~ ·-4~(r--:· :-. --'i '---~----~lj8--I-·,;L- ·---~I:-:-- +--:--:-=lH	 ,~;+-I---j-----tli-i!:·-·--I----j1,II§- -~U--r.----t:j-- $=<TYP - -~:rpm-iHlt-1---T-:--r---i:1-t-----r---~! , 

~ ~ ~ <0-- --1- --f - -'I<@--
< 

: -~ --t 
" .... ~
 ~ ~ 

12'-0·0.C.12'-0·0.e. 

<II "I	 I" ' I,"' "I	 I,: ' I,: 
I!:,G--- ---- -~---- -- - -- --:-!F - - +- - -:- - -~!-l -m,: - - rtf:!!; - - ---~ --!- - ---!- - --- ~!i--}---- -- -!- -- --- i!8------~ ---J----ii1=". . t ·-~t:!tIT t rr!:I---+-:---+----~I::i--fl ----+----ll!
~ J !!i--+----·-,I,-	 I! !! i!:__ -.2!i ! -.2!j~ I - ",	 "I'" I' ,,' ,. , "IIi 

~-------- ~--------I-,;_-== -==:~;=:= -1~-~--B1-·f-~---tn---:--=-:.--=-:.n:------r---!---~-----:!-r--=-.-- ~- ::=:~ B/ -:: - ::-~I&-+- ~ ~ ~----:ii:: ::~k c:ir:-,;;',f'-- -'-1:--'- -,-- '~ --l-:-T__Hi:': '- ~ -- -~f,~, -- --iii
? ? '!	 li==ITYPJ =il:=TYPJI=:I: I! [I 1 11:---i"'i"Y'Pi---il: 
\Xl <D	 I' ',_;_; _; __', I' " ; q__,1 '1, 1'1' ", :' I-~ ---;: -~ ---;: --;:: --;:: -, 'I" '" ----, 

1 
iiiI II,-<:>~~~~~-'I'ii,~ ;~ <;"'" "',,i:~~~--:i, <;~-,i, ii I I <; ;--;1,

,~_ ',I	 , , 'G4 ,, , ", ' , I "',~ ' ,I G2G2 G2G2 -I,-I, ,, G3,G3, I,' G4 I '"	 • , , G3G3 G3G3 I,'II'II IIIIII !'-----i--r----r----'il	 'II'IIe--------~--------~-=- ---------1];---------11'	 II Ii -----j--I----r -----+11e
~ ~II~~. : 1 --,	 I, " 1,:-------',':,--,!uo "1--------'1"--'-'" - ,I	 1,,--------------',' 
NI 

~IlJ) 
I~~ 

Q.	 
'1 ,I ~ .....~ ..... 

11','_',I '_----l_I:;I:N~
~ ~~ I lD~lD~ I'· 

II 
I
" , 

1 '1,-------11
' ..... ~ ..-~ ~ ..... ~ ,I? .?~~. 1l'I'----II'-----l-"'I'Ng;1	 I' i I' '11'-------111'N a. - ~ ..- I	 1

I ~ ..... ..... ~ ..... 
co N0>-	 'I C-' D <.:) II c..=> qq I _ II " II '" <.:) (,:) <....:> t:) ~ ,I\Xl '" 0>-	 " <:> <:> <:> " <:> ,~ 'I ", I' <:> <:> <:> <:> <:> <:> " 

~~ :1--------·, ---	 1',-----G3---G3 --'I:'I--~--~II:-~-:,I: j', --1--- '------,Il:--~--'~--II,I:I,8---,------1---------,1 G2 G2 II:'I'G3 I I":1: G4 1,-----J..--.'---.-l-----...!l	 'I&--"----f-~~f---------,,'!'	 G4 , -L -l 
I ,~	 :i:-----------:i!-r--::l-!i! ii iii ii,,-------:i:·.'~Oll 

wI-	

!'I!,:I---;---;---;-:li:;~-:i: 11 iii '1:-------:1I1:I, II 0 <_~I	 I to to to I' <.:> q I I I I .. ::	 '----'1'1--,-11'1 ;, ; I'" ',1'1; ;; ;G~-:I:I~ ~t	 1;,----,'1--,-1'1 I" 'I' 'I 'I'I;;~;GG-:I'I
,	 

, , ,-_1-., II, 
I 

,------II " ", ,1,----1-.1, ,II	 1,------- ,, 
G)- _.-1__I.

I _I. - H.::~:-~~__ -~~: u:- _-~'E-:_- -:_1::: _-:-~ :_u-:-::: -::::1f_-.. =-.... -::=i::-~ .. -:~: _.::.:.=_ui --: ;=---: .. - -:: -.:~ :::-:~ :-- 41j 
~ I

~)-JJ _l ~r - - - - --i~':( -- -,,~, -:-=-. _~'i:k_-_--:-_-_t=_-=-bL=.:- ,,",.:-=-:::1'__ .=..:._ - -=ct= -:i-- ,~,- ::.:::---'j: -:~-:::""- ::=: --':.:-=':- J{i 
OUTLOUTLINEINE OFOF II	 NOTE '.NOTE: 
CONC WAll---lCONe WALL---.J 
(TYP)(TYP 1	 SEESEE TABLETABLE 22 FORFOR FINALFINAL BEAMBEAM 

ANDAND GIRDERGIRDER SELECTION.SELECTION. 

SEESEE TABLETABLE 33 FORFOR FINALFINAL 
TRUSSTRUSS DESIGNDESIGN 

ROOFROOF FRAMINGFRAMING PLANPLAN ATAT TOSTOS ELEL (+)62'-3 u(+)62'-3" (TYP(TYP UNO)UNO) SEESEE TABLETABLE 55 FORFOR FINALFINAL 
COLUMNCOLUMN SELECTIONSELECTIONTOPTOP OFOF CONeCONe ROOFROOF SLABSLAB ATAT ELEL (+)64'-0·1+164'-0' 

!II--T-----:::- I I I II: :11	 I :11 
-=!i!=!i!rcik lJlJ	 iii !i: i !i~~ j~ir~ . ii:==+-==ii:==-+-== . =!i!=!i!~~~ iiii'l'	 i :i!:i! Ii: i Ii: 

w w ,1-------, ,-, ,	 I' ,I ' ~ ~ ~ : I I~ ~ ---r""N ---c:;j --r:;j ---"'N -i I i-i 'i-F ', '"	 I, i j.l , i' I~ ;;; z " N N' N N N N "I 1'1' , ", 'I I' ' I' 
_~__ --i ~ ~I :---:.t= ~ -::t:= --t:: ---:= ---:.t= --=-=-L=-:- I I -- -- --L --1- - --1- - -- -~ 1- - -1l- - -- -- -1- -- -- --lJ 

i: -~ ---t ~---- - --Hi~ ~ £ -t;; ---:= ~ ~,!-'=:! !!!: lJ I!, - - --+ --!-- -~-- ----t!-,--~-- -- -- -!- -- -- -~i 
; ~~ T2T2 :1:--+---,--ili-,-	 I I 1 :Ii il: I jl:TRUSSTRUSS ATAT~ ~ ~ : i~= = +== ,==1iiiii lJ iii i !ii ii~ iii 

~~~~ :I,==+====:i:=:i:,i==+====:i:='I' iiiII iiiIii:Ii: :i!:il Ii :il:i 
1"----1.-----1,1-1,1 11ft "i':---'------I,I-I,I ijtlt- :, ,"," 



DOCUMENTDOCUMENT IDENTIFIERIDENTIFIERCRCFCRCF INTERIORINTERIOR STRUCTURALSTRUCTURAL STEELSTEEL DESIGNDESIGN 060-SSC-CROO-00300-000-00B060-SSC-CROO-00300-000-00BATTACHMENTATTACHMENT A-3A-3 

-t. 327' -0· i 1-._--+

12 

~ 
I 

N

'" 

~ 
: ..: : o a. 0 
I'" I 

/--\ /--',
(6.8/ (7 / 
'--.-/ '----' 

(J-

8-- -

e-J 
, I 

(", I 
~r- -----'

-+ 327' -0· i I---+-

9 (~\ (~ (~;
\~) '-./ Y' 

I 

l' 
N.. 

o 
I 

NOTE:NOTE: 
SEESEE TABLETABLE 22 FORFOR FINALFINAL BEAMBEAM 
ANDAND GIRDERGIRDER SELECTION.SELECTION. 

ROOFROOF FRAMINGFRAMING PLANPLAN ATAT TOSTOS ELEL (+)98'-3 H(+19S'-3" ANDAND ELEL (+)70'-3 H(+170'-3" SEESEE TABLETABLE 33 FORFOR FINALFINAL 
TRUSSTRUSS DESIGNDESIGN 

TOPTOP OFOf CONCCONC ROOFROOF SLABSLAB ATAT ELEL (+) I(+ 1I 00'00' -0·-0· ANDAND ELEL (+) 72'(+ I T2' -0.-0. ASAS NOTEDNOTED 



Sf=.. ~ 
Calculation/Analysis Change Notice 1. QA: Q.A- g\ \L{(Vj 

SSC 2. Page 1 of -.L-
Complete only applicable items. 

3. Document Identifier: 15. CACN:I ~O~ev.: 
060-SSC-CROO-00300-000 001 
6. Title: 

ENG.20080516.0001
CRCF Interior Structural Steel Design 
7. Reason for Change:
 
While evaluating extended conditions for CR 11896 it was discovered that reference 2.2.7 which is listed as not used has been
 
referenced in the body of the calculation.
 

8. Supersedes Change Notice: I DYes If, Yes, CACN No.: [8J No 

9. Change Impact:
 

Inputs Changed: DYes [8J No Results Impacted: DYes [8J No
 

Assumptions Changed: DYes [8J No Design Impacted: DYes [8J No 

10. Description of Change: 
Revise reference 2.2.7 to: 

2.2.7 See Reference 2.2.6 and 2.2.19 

11. REVIEWS AND APPROVAL 
Printed Name Signature Date 

11a. Originator: ~~)~ ~--ZeL C;(fe-f(O$n<./
Surendra Goel 
11 b. Checker: 

f2-.~7~ E/11-/,,8Gopal Rao 
11c. EGS: d ~ IThomas Frankert ,~ ~ZL~ slts--Ioe!i·· ~C'-O 

11d.DEM: ftJ:flJi ~ ~ ...'.. II 5111(06Raj Rajagopal VJ'·tf'~ 
11 e. Design Authority: ~~'~/t I k.
Barbara Rusinko V""eT''1r-.. -, ~ (r, [tJ 8 

EG-PRO-3DP-G04B-00037.5-r1 


	MEACHAMP_[184029] ENG[1].20070817.0002.pdf
	57278.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




