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VIII. APPENDIX A: STRUCTURAL DEPTH CALCULATIONS

1. DESIGN LOADS

a. Dead 1 oads

Floor Roof

Quarry Tile Flooring 10 PSF Metal Roof Sheathing 1 PSF

HVAC PSF 4" Rigid Insulation 6 PSF

Acoustical Ceiling Tile 2 PSF Steel Deck 3 PSF

Miscellaneous PSF HVAC 3 PSF

Acoustical Ceiling Tile 2 PSF

Miscellaneous 5 PSF

Total 20 PSF Total 20 PSF

Balcony Exterior Wall

Concrete Pavers 12 PSF 4" Brick Facade 40 PSF

Waterproofing Membrane 2 PSF 5/8" Gypsum Board 3 PSFE

4" Rigid Insulation 6 PSF 6" Batt Insulation 6 PSF

HVAC 3 PSF 5/8" Gypsum Board 3 PSF

Acoustical Ceiling Tile 2 PSF Miscellaneous 3 PSF
Miscellaneous 5 PSF

Total 30 PSF Total 55 PSF

Partition Wall Bearing Wall

5/8" Gypsum Board 3 PSF 8" Fully Grouted CMU 80 PSF

6" Batt Insulation 6 PSF Total 80 PSF
5/8" Gypsum Board 3 PSF
Miscellaneous 8 PSF

Shear Wall
8" Concrete 97 PSF
Total 20 PSF Total 97 PSF
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b. Snow 1oads

Flat Roof Snow Load
Terrain Category C
Ce=0.9
Ct=1.0
=11
pg=25 psf
pf equals the larger of:
pf=0.7 Ce Ct I pg
=(0.7)(0.9)(1.0)(1.1)(25 psf)
=18 psf
pf=201
=20(1.1)
=22 psf

pf=22 pst>LL=20 psf Roof Snow Load Controls

Lower Roof Snow Drift Load
1=0.13 pg+14
=(0.13)(25 psf)+14
=17.3 pcf<30 pcf OK
hb= pf/y
=22 psf/17.3 pcf
=1.27 ft
hc=14 ft-1.27 ft
=12.7 ft
hc/ hb=12.7 ft/1.27 ft
=10>0.2  Snow drift required.
hd equals larger of:
higher roof, lu=34.67 ft
hd=0.43(lu'")((pg+10)"%-1.5
=0.43(34.67 ft '%)((25 psf+10)"/*)-1.5
=191 ft
lower roof, lu=49.67 ft
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hd=0.75[0.43(1u'")((pg+10)""%-1.5
=0.43(49.67 ft ')((25 psf+10)"/%)-1.5]
=1.78 ft
hd=1.91 ft< hc=12.7 ft
w=4 hd
=4(1.91 fi)
=7.64 ft<8 hc=8(12.7 f)=101.6 ft OK
pd=hdy
=(1.91 ft)(17.3 pcf)
=33 psf

¢ Wind 1.oads

Main Wind Force Resisting System
V=100 mph
Kd=0.85
Occupancy Category 111
1=1.15
Exposure Category C
15 ft<z=82 ft< 2g=900 ft
a=9.5
Kz=2.01(2/22)** (see table below)
Kzt=1.0
Ct=0.020
hn=82 ft
x=0.9
Ta=Cthn*
=(0.020)(82 ft)"’
=1.06s
=1/T
=1/1.06 s
=0.943 Hz<1.0 Hz = Flexible Building
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North-South Direction
¢=0.20
z=0.6h
=0.6(82 ft)
=49.2 fr>zmin=15 ft OK
1z=c(33/2)"
=(0.20)(33/49.2 ft) '/
=0.187
2Q=3.4
B=132.67 ft
h=82 ft
(=500
£=1/5.0
Lz= [33/2)°
=500(33/49.2 fr) >0
=462 ft
Q=(1/(1+0.63((B+h)/ Lz) ")/
=(1/1+0.63((132.67 ft+82 ft)/462) )"/
=0.849
nl=f
=0.637 Hz
gR=(2In(3600n1)"*+(0.577/(2In(3600n1) /)
=(2In(3600(0.637)) /*+(0.577/ (2In(3600(0.637)) /?)
=3.94
Assuming 3=0.02
b=0.65
a=1/6.5
Vz=b(z/33)*V(88/60)
=(0.65)(49.2 £t/33)""*>(100 mph)(88/60)
=101 mph
N1=n1Vz/Lz
=(0.637)(101 mph)/462 ft
=0.139
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Rn=7.47N1/(1+10.3N1)*"
=7.47(0.139)/(1+10.3(0.139)) =
=0.236
Rh=(1/(4.6n1h/Vz2))-((1/2(4.6n1h/Vz)*)(1-e /)
= (1/(4.6(0.637)(82 ft)/101 mph))
~((1/2(4.6(0.637)(82 ft) /101 mph))?)(1-¢>*0*630E2 /10T mph)yy
=0.333
RB=(1/(4.6n1B/V2))-((1/2(4.6n1B/Vz)?)(1-¢ >+
= (1/(4.6(0.637)(132.67 ft)/101 mph))
~((1/2(4.6(0.637)(132.67 ft)/101 mph )*)(1-¢>*¢CCNI26T D101 mphyy
=0.226
L=101.25 ft
RL=(1/(15.4n1L/Vz))-((1/2(15.4n11/Vz)*)(1-e**>*1/Vy)
= (1/(15.4(0.637)(101.25 ft)/101 mph))
~((1/2(15.4(0.637)(101.25 ft)/101 mph)?)(1-¢>(>4C6300012 07101 mphyy
=0.097
R=((1/B)RnRhRB(0.53+0.47R1.))""?
=((1/0.02)(0.236)(0.333)(0.226)(0.53+0.47(0.097))"/*
=0.715
gV=34
G=0.925((1+1.712(gQ*Q*+gR’R*)'"?) / (1+1.7gV1z))
=0.925((1+1.7(0.187)((3.4)°(0.849)°+(3.94)°(0.715)) /%) / (1+1.7 (3.4)(0.187)))
=1.01

East-West Direction
B=101.25 ft
Q=(1/(140.63((B+h)/ Lz) ")/
=(1/1+0.63((101.25 ft+82 ft)/462) *"/?
=0.860
RB=(1/(4.6n1B/V2))-((1/2(4.6n1B/Vz)?)(1-¢>*18/V2y)
= (1/(4.6(0.637)(101.25 ft)/101 mph))
-(1/2(4.6(0.637)(101.25 ft)/101 mph )?)(1-¢ >*¢C0N00125 ©/101mphyyy
=0.283
L=132.67 ft
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RL=(1/(15.4n1L/Vz2))-((1/2(15.4n11/Vz)*)(1-e**>*1/Vy)

= (1/(15.4(0.637)(132.67 ft)/101 mph))

~((1/2(15.4(0.637)(132.67 ££)/101 mph)?)(1-¢ 215406313267 /101 mphyyy

=0.075
R=((1/B)RnRhRB(0.53+0.47R1.))">

=((1/0.02)(0.236)(0.333)(0.283)(0.53+0.47(0.075))"/*

=0.793

G=0.925((1+1.712(gQ*Q*+gR’R*)'"?) / (1+1.7gV1z))

=0.925((1+1.7(0.187)((3.4)(0.849)*+(3.94)%(0.793)2)/3) / (1+1.7 (3.4)(0.187)))

=1.05

Windward
Cp=0.8

Leeward, North-South Ditrection
L.=101.25 ft
B=132.67 ft
L/B=101.25 ft/132.67 ft
=0.763
Cp=-0.5

Leeward, East-West Ditrection

1.=132.67 ft

B=101.25 ft

L/B=132.67 ft/101.25 ft
=1.310

Cp=-0.438

q2z=0.00256 Kz Kzt KdV’I (see table below)
q=qz windward
=gh leeward
qi=qh
P=qG Cp (see table below)
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P (psf)

North-South Direction East-West Direction
z (ft) | Kz | gz (psf) Windward Leeward Windward Leeward
82 | 1.21 30.4 24.54 -12.39 25.51 -11.73
80 | 1.21 30.2 24.42 -12.39 25.38 -11.73
70 | 1.17 29.4 23.74 -12.39 24.68 -11.73
60 | 1.14 28.4 22.98 -12.39 23.89 -11.73
50 | 1.09 27.4 22.12 -12.39 22.99 -11.73
40 | 1.04 26.1 21.10 -12.39 21.94 -11.73
30 10.98 24.6 19.86 -12.39 20.65 -11.73
25 10.95 23.7 19.11 -12.39 19.87 -11.73
20 10.90 22.6 18.24 -12.39 18.96 -11.73
15 10.85 21.2 17.16 -12.39 17.84 -11.73
0 0.00 0.0 0.00 -12.39 0.00 -11.73
Story Heights
Story Height (ft) Trib. Height Above (ft) Trib. Height Below (ft) Trib. Height (ft)
High Roof 82 0.0 4.5 4.5
6th Floor 73 4.5 8.5 13.0
Low Roof 068 0.0 0.0 6.0
5th Floor 56 8.5 7.0 15.5
4th Floor 42 7.0 7.0 14.0
3rd Floor 28 7.0 7.0 14.0
2nd Floor 14 7.0 7.0 14.0
1st Floor 0 7.0 0.0 7.0
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Story Width (ft) Story Shear (kips)
Story North-South Direction | East-West Direction | North-South Direction | East-West Direction
High Roof 101.0 34.3 16.7 5.7
6th Floor 101.0 34.3 47.8 16.2
Low Roof 66.0 79.7 14.0 16.8
5th Floor 101.0 134.0 54.8 72.2
4th Floor 116.0 134.0 55.2 63.3
3rd Floor 116.0 134.0 53.4 01.1
2nd Floor 116.0 134.0 51.8 59.2
1st Floor 116.0 134.0 25.6 29.2

d. Seismic Loads

Latitude: 39.17° N
Longitude: -75.54° W

From USGS Java Ground Motion Parameter Calculator

Ss=0.172
S1=0.079

Assuming Site Class D (Not reported in Geotechnical Engineer’s Report)

Fa=1.6
Fv=2.4
SMS=FaSs
=(1.6)(0.172)
=0.275
SM1=FvS§1
=(2.4)(0.079)
=0.190
SDS=2/3 SMS
=(2/3)(0.275)
=0.183
SD1=2/3 SM1
=(2/3)(0.190)
=0.127
TL=6s
Cu=1.65
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Ct=0.020

hn=82 ft
x=0.8
Ta=Cthn"
=(0.020)(82 ft)"”
=1.06s
T< CuTa
=(1.65)(1.06 s)
=1.75s

Seismic Design Category B

Ordinary Reinforced Concrete Shear Walls

R=5

Occupancy Category 111

1=1.25

Cs equals the smallest of:

Cs= SDS/R/T)
=(0.183)/(5/1.25)
=0.046

T=1.75s<TL=6s

Cs= SD1/(T(R/I))
=(0.127)/(1.75(5/1.25))
=0.018

S1=0.079<0.6

Cs=0.018>0.01 OK

V= CsW
=(0.018)(16575 kips)
=298 kips

k=1.63

Cvx=wxhx"/Zwihi"

Fx=CvxV
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Floor Weight
Story Floor Area (sf) Floor Dead Load (psf) Floor Self-Weight (psf)
High Roof 3467 20 26
6" Floor 2929 20 172
Low Roof 5594 20 29
5" Balcony 2517 30 169
5" Floor 7937 20 151
4™ Balcony 885 30 145
4™ Floor 10453 20 171
3" Floor 11338 20 171
2" Floor 11338 20 171
1* Floor 11338 20 171
Wall Weight
Story Tributary Wall Height (ft) Wall Perimeter (ft)
Exterior Bearing Shear Exterior Bearing Shear
High Roof 4.5 0.0 4.5 4.5 269.3 0.0 66.8 37.8
6" Floor 13.0 9.5 13.0 13.0 278.0 264.7 | 131.5 0.0
Low Roof 6.0 0.0 9.0 9.0 658.0 0.0 0.0 157.4
5" Balcony 13.0 | 10.0 0.0 0.0 108.7 638.0 0.0 0.0
5" Floor 15.5 6.0 15.5 13.0 201.3 618.7 | 131.5 157.4
4™ Balcony 10.0 0.0 0.0 0.0 183.0 0.0 0.0 0.0
4™ Floor 14.0 7.0 14.0 14.0 815.0 59.0 131.5 157.4
3* Floor 14.0 0.0 14.0 14.0 494.2 0.0 131.5 157.4
2™ Floor 14.0 0.0 14.0 14.0 494.2 0.0 131.5 157.4
1* Floor 7.0 0.0 7.0 7.0 494.2 0.0 131.5 157.4
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Wall Weight

Story Wall Dead Load (psf) Total Floor Weight (kips)
Exterior Bearing Shear
High Roof 55.0 | 55.0 80.4 97.2 267
6th Floor 55.0 | 55.0 80.4 97.2 1037
Low Roof 55.0 | 55.0 80.4 97.2 626
5th Balcony 55.0 | 55.0 80.4 97.2 930
5th Floor 55.0 | 55.0 80.4 97.2 2096
4th Balcony 55.0 | 55.0 80.4 97.2 256
4th Floor 55.0 | 55.0 80.4 97.2 3009
3rd Floor 55.0 | 55.0 80.4 97.2 2909
2nd Floor 55.0 | 55.0 80.4 97.2 2909
1st Floor 55.0 | 55.0 80.4 97.2 2537
Total 16575
Story Shear
Story wx (kips) hx (ft) | k wxhx"k Cvx V (kips) Fx (kips)
High Roof 267 82 | 1.63 351371 0.053624 298 16.0
6th Floor 1037 73 | 1.63 | 1129559 0.172386 298 51.4
Low Roof 626 68 | 1.63 607560 0.092722 298 27.6
5th Balcony 930 56 | 1.63 057646 0.100366 298 29.9
5th Floor 2096 56 | 1.63 | 1482339 0.226226 298 67.4
4th Balcony 256 42 | 1.63 113065 0.017255 298 5.1
4th Floor 3009 42 | 1.63 | 1331600 0.203221 298 60.6
3rd Floor 2909 28 | 1.63 664613 0.101429 298 30.2
2nd Floor 2909 14 | 1.63 214729 0.032771 298 9.8
1st Floor 2537 0 1.63 0 0 298 0.0
Total 16575 NA | NA | 06552483 1 NA 298
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PROPOSED CONCRETE STRUCTURAL SYSTEM

a. Foundation System
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D+L (kips)

Column Ist | 2nd | 3rd 4th 5th | Low Roof | 6th | High Roof | P (kips)
Corner Column-A2 48 58 58 58 68 2 291
Exterior Column-B2 | 89 98 98 98 119 11 513
Interior Column-B5 | 139 | 139 | 139 139 188 55 798
Interior Column-C5 | 181 181 | 181 181 244 27 99 37 1134
Exterior Column-C6 | 111 111 | 111 112 158 5 76 19 704
1.2D+1.6L.+0.5Lr Pu (kips)
Column 1st 2nd | 3rd 4th 5th | Low Roof | 6th | High Roof
Corner Column-A2 62 74 74 74 88 2 0 0 353
Exterior Column-B2 | 116 127 | 127 127 157 15 629
Interior Column-B5 | 179 179 | 179 179 252 76 0 0 977
Interior Column-C5 | 210 | 210 | 210 | 210 277 38 115 52 1382
Exterior Column-C6 | 143 143 | 143 170 203 8 96 27 867
Punching Shear Wide Beam Shear
Column q (psi) | ve (psi) | VI (kips) | Vr (kips) | q(psi) | /(@in) | Vu (kips) | ¢Vn (kips)
Corner Column-A2 88 164 699 159 88 38 3 265
Exterior Column-B2 92 164 700 296 92 54 5 350
Interior Column-B5 106 164 722 467 106 38 4 265
Interior Column-C5 96 164 795 659 96 63 6 414
Exterior Column-C6 94 164 793 402 94 36 3 265
Pile Cap
Column Type Size Short Dir. Reinf. | Long Dir. Reinf.
Corner Column-A2 | Rectangular 36" x 8'-0" x 3'-1" 4- #8 9- #8
Exterior Column-B2 | Triangular | 10'-6" x 10'-6" x 10'-6" x 3'-1" 7- #10 7- #10
Interior Column-B5 Square 8-0" x 8'-0"x 3'-1" 5- #10 5- #10
Interior Column-C5 | Rectangular 8-0"x 12'-6" x 3'-1" 5- #10 8- #10
Exterior Column-C6 Square 8-0"x 8-0"x 3'-1" 5- #10 5- #10
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Column

Column Size Normal Reinf. | Normal p (%) Dowel Reinf. Dowel p (%)
Corner Column-A2 20"x20" 8- #10 2.54 4-#8 0.79
Exterior Column-B2 20"x20" 8- #10 2.54 4-#8 0.79
Interior Column-B5 20"x20" 4- #10 1.27 4-#8 0.79
Interior Column-C5 24"x28" 8- #8 0.94 4-#10 0.76
Exterior Column-C6 24"x28" 8- #8 0.94 4-#10 0.76

Number of Piles

Column Required Actual
Corner Column-A2 1.39 2
Exterior Column-B2 2.44 3
Interior Column-B5 3.80 4
Interior Column-C5 5.40 6
Exterior Column-C6 3.35 4
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b. Framing System
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Diaphragm Seismic Loads

0.2*SDS**wpx Fpx' 0.4*SDS*I*wpx Fpx
Story Fx (kips) | wpx (kips) (kips) (kips) (kips) (kips)
High Roof 16.0 267 12.2 0.0 24.4 0.0
6th Floor 51.4 1037 47.4 26.5 94.9 474
Low Roof 27.6 626 28.6 0.0 57.3 0.0
5th Floor 97.3 1556 71.2 70.8 142.4 71.2
4th Floor 05.7 2352 107.6 47.8 215.2 107.6
3rd Floor 30.2 3009 137.7 61.2 275.4 137.7
2nd Floor 9.8 2909 133.1 59.1 266.1 133.1
1st Floor 0.0 2909 133.1 59.1 266.1 133.1
Total 298.0 14664
Slab Deflection
Story Span Actual Deflection (in) Allowable Deflection (in)
6th Floor 33'-4" 0.221 0.834
5th Floor 27'-8" 0.372 0.692
33'-4" 0.484 0.834
4th Floor 27'-8" 0.228 0.692
33'-4" 0.644 0.834
3rd Floor 27'-8" 0.229 0.692
33'-4" 0.044 0.834
2nd Floor 27'-8" 0.229 0.692
33'-4" 0.044 0.834
1st Floor 27'-8" 0.229 0.692
33'-4" 0.683 0.834
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2™ Floor Concrete Two-Way Flat Slab Interior Bay BC-45 Spot Check PCA Slab Input

(see Framing Plans)
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A Computer Program Analysis, Design, and Investigation of
Reinforced Concrete Slab and Continucus Beam Systems
Copyright 2000-2006, Portland Cement Association

All rights reserved

Licensee stated above acknowledges that Portland Cement Association
(PCR} is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaSlab computer program., Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the pcaSlab program. Although PCA has endeavored to
produce pcaSlab error free the program is not and cannot be certified
infallible. The final and cnly responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the pcaSlab program.

{1] INPUT ECHO

General Information

File name: C:\Documents and Settings\Rachel\My Documents\School\Spring 2ZOUS\AE 482\work\4. Final Sizing\Slabs\Nor

Project:
Frame: Engineer:
Code: ACT 318-02 Mode: Design Reinforcement Database: ASTM R615

Number of supports = & + Left cantilever + Right cantilever
Floor System: Two-Way

Live locad pattern ratio = 100%

Minimum free edge for punching shear = 10 times slab thickness

Deflections are based on cracked section properties.

In negative moment regions, Ig and Mcr DO NOT include flange/slab contribution (if available)
Compression reinforcement calculations NOT selected.

Material Properties:

Slabs|Beams Columns
wC = 145 145 1b/f€t3
f'c - 5 5 ksi
Ec = 4074.3 4074.3 ksi
fr = D.53033 0.53033 ksi
fy = 60 ksi, Bars are not epoxy-coated
fyv = 60 ksi
Es = 29000 ksi

Reinforcement Database:

Db {(in), Ab (in"2), Wb (lb/ft)

Db Ab Wb Size Db
7h3 B 0.38 0.11 0.38 #4 0.50
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#5 0.63 .31 1.04 4o 0.75 .44 1.50
#7 ¢c.8g 2.60 z.04 R3] 1.00 2.7% 2.67
#5 L. 13 1.00 d.4u #1iu 1.2 1.27 4.30
#11 1.41 1.56 531 g14 1.69 2.25 7.558
#13 2.26 4.00 13.60
Span Data:
12.00 13.800 13.800 4.00 LC
12.00 13.800 13.800 9.10
12.00 13.800 13.800 B.15
12.00 13.800 13.800 10.34
12.00 13.800 13.800 8.15
12.00 13.B00 13.800 9.10
12.00 13.800 13.800 4.00 RC
clib, <2b {in); Ha, Hb (ft)
c2a Ha clb ©2b Hb Red%
1 20.00 20.00 7.000 20.00 20.00 7.000 100
2 20.00 20.00 7.000 20.00 20.00 7.000 100
3 28.00 24.00 7.000 28.00 24.00 7.000 iee
4 28.04 24.00 7.000 28.00 24.00 T.0H0 100
5 20.00 20.00 7.000 20.00 20.00 7.000 100
6 2i.00 20.00 7.000 20.00 20.00 7.000 160
Drop Panels: h (in}; L1, L2, W1, W2 (ft)
Supp h Ll L2 Wl Wz
1 —-==NONE--~
2 ~=-NONE-——
3 4.00 4.070 5.957 4.600 4,600 *b
4 4,00 5.557 4.070 4.600 4.600 *o
5 ===~NONE---
6 ~~—NONE-—-
*b- Standard drep.
Eoundary Conditions: Kz (kip/in); Kry (kip-in/rad)
Supp Spring Kz Spring Rry Far End A Far End B
- o 0 Fixed Fixed
i 0 0 Fixed Fixed
3 0 0 Fixed Fixed
4 9] 0 Fixed Fixed
5 0 0 Fixed Fixed
6 4 ] Fixed Fixed
Load Data:
Load Cases and Combinations:
Case SELF Dead Live
Type DEAD DEAD LIVE
ol 1.200 1.200 1.600
Span Loads:
Span Case Wa
Area Loads - Wa (lb/ft2):
1 Dead 513
2 Dead 20
3 Dead 20
4 Dead 20
5 Dead 20
6 Dead 20
T Dead 513
2 Live 70
3 Live 80
4 Live 80
5 Live BO
6 Live 70
Support Loads - Fz (kip), My (k-ft):
Supp Case Fz My
1 SELF U U
2 SELF 0 0
3 SELF 0 0
4 SELF o 4]
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5 SELF 0 0
6 SELF 0 G

Support Displacements - Dz (in), Ry {rad):
Supp Case Ry
1 SELF 0 Q
2 BELF [ 0
3 SELF ¥ g
4 SELF [ 8]
5 SELF U )
& SELF 0 [¢]
Bottom bars__ Stirrups
Min
L #5
1.00 1B.60 in
0.14 5.00 %
0.75 in
Beams:
Bar Size 46 #i8 #6 #2 #3 5
Bar spacing 1.00 18.00 1.00 18.00 6.00 18.00 in
Reinf rat 0.14 5.04 0.14 5.00 %
Cover 1.50 1.50 in
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pcaSlab v1.51 (TM)
A Computer Program Analysis, Design, and Investigalicn of
ab and Continuous Beam Systems

Copyright & 2000-2006, Portland Cement Asscciation
All rights reserved

Licensee stated above acknowledges that Portland Cement Association
(PCh) is not and cannct be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
pcaSlab computer program. Furthermore, PCA neither makes any warranty
expresssd nor implied with respect to the correctness of the output
prepared by the pcaSlab program. Although PCA has endeavored to
produce pcaSlab error free the program is not and cannot be certified
infallible. The final and only responsibility for apnalysis, design and
engineering documents is the licensees. Accordingly, BCA disclaims all
responsibility in contract, negligence or other tert fer any analysis,
design or engineering documents prepared in connection with the use of
the pcaSlab program.

(2] DESIGN RESULTS

Top Reinforcement:

Units: Width (ft}), Mmax (k-ft), Xmax (ft)}, As (in"2), Sp {(in)

Span Strip Zone Width Mmax Xmax AsMin EsMax SpReq AsReq Bars
1 Column Left 12,21 0.62 0.233 3.165 34.054 13.320 0.013 11-45
Middle 12.21 2.07 0.433 3.165 34.054 13.320 0.042 11-4#5
Right 12.21 4.84 0.667 3.165 34.054 13.320 0.098 11-%5
Middle Left 15.39 0.00 0.233 3.989 42,924 14.206 0.000 13-#5
Middle 15.3% g.00 0.433 3.989 42.924 14.20€ a.00u 13-45
Pight 15.39 o.oe 0.667 3.989 42.924 14.206 0.000 1345
2 Column Left 12.21 124.57 0.833 3.165 34.054 13.320 2.568 11-#5
Middle iz.21 0.00 12.210 0.000 34.054 0.000 0.000 =—
Right 12.21 308.14 23.587 3.16% 34.054 6.977 6.443 21-45

Middle g 15.39 -0.00 0.833 3.989 42.924

Middle 15.33 0.00 12.210 0.000 42.924

Right 15.39 102.72 23.587 3.989 42.924
Left 12.21 287.52 0.833 3.165 34.054
Middle 12.21 13.26 15.406 3.16% 34.054
ight 12.21 391.14 23.253 3.960 35.043
Middle Left 15.35 e —— _— 12,924
Middle 15.39 4.42 15.406 3.988 42.92
Right i5.39% 130.38 23.253 3.988 42.924
4 Column Left 12.21 536.75 1.167 3.5960 35.043
Middle 13.80 0.00 16.670 0.000 38.489
Right 12.21 536.75 32.173 3.980 35.043
Middle Left 15.39 178.92 1.167 3.98% 42.924 14.206 3.683 13-#5
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Middlie 15.80 .04 ib.6740 0. 00D 35.489 0.400 0.000 -

Right 15.39 178.92 32.173 3.989 42.524 1.206 3.683 13-#5

5 Column Left 12.21 351.14 1.167 3.960 35.043 5.427 5.8972 27-45
Middle 12.21 13.286 9.014 3.165 34.054 13.320 0.270 11-#5

Right 2.21 287.54 23.587 3.165 34.054 6.977 6.001 21—¥5

Middle Left 15.39 130.38 1.167 3.989 42.924 14.206 2.674 13-#5
Middle 15.39 4.42 9.014 3.989 42.924 14.206 0.080 13-%5

Right 15.39 95.85 23.587 3.989 42.924 14,206 1.961 13-#5

6 Column Left 12.21 308.16 0.833 3.165 34.054 6.977 6.444 21-45
Middle 12.21 0.00 12.210 0.000 34.054 0.000 C.0o0 -

Right 12.21 125.00 23.587 318D 34.054 13.320 2.569 11-#5

Middle Left 15.39 102.73 0.833 3.989 42.924 14.206 2.103 13-#5
Middle 15.39 0.00 12.210 0.000 2.924 0.000 0.000 e

Right 1539 -0.00 23.587 3:989 42,924 14.206 0.000 13-45

7 Column Left 12 .21 4.85 3.165 34,054 13.320 0.099 11-45
Middle 12.21 2.07 3.165 34.054 13.320 0.042 11-45

Right 12.21 0.62 3.165 34.054 13:320 0.013 11-#5

Middle Left 15.39 0.00 3.989 42.924 14.206 0.000 13-%5
Middle 15.39 0.00 1.067 3.989 42.924 14.206 .000 13-45

Right 15.39 0.00 1.267 3.4989 42 .524 14.206 0.06a0 13-%5

Top Bar Details:

Units: Length (ft)

. Left _Continuous___ Right
Span Strip Bars Length Bars Length Bars Length Bars Length Bars Length
1 Column == == 11-#5 1.50 === ==
Middle — = 13-#5 1.50 — -—
2 Column 11-85 8.34 -— - 11-#5 B.34 10-45 5.38
Middle 13-#5 5.84 —— = 13-#5 7.70 =
3 Ceolumn 10-#5 8.23 = 11-45 24.42 8-#5 8.57 8-45 5.65
Middle o e 13-%5 24.42 === ==
4 Column 14-#5 11.40 13-45 T 37 ——— 14-45 11.40 i3-45 1537
Middle 13-45 9.99 s e 13-#5 9.99 ==
5 Column B-#5 8.57 8-45 5.65 11-45 24.42 10-#5 B.23 ===
Middle = = 13-45 24.42 Sl e
6 Column 11-%5 8.34 10-45 5.38 e 11-#5 B8.34 e
Middle 13-#5 7.70 e = 13-#5 5.84 —_—
7 Column =R === 1i-45 1.50 = ——=
Middle e s 13-45 1.50 -—= =

Bottom Reinforcement:

Units: Width (ft), Mmax (k-ft), Xmax (ft}, As (in"2), Sp (in]

Span Strip Width Mmax Hmax AsMin hsMax SpReqg AsReq Bars
1 Column 0.000 0.000 et e
Middle 0,000 0.000 e

2 Column b 4. 141 14-45
i 14.206 -~ —
Column 2.2 124.93 11.456 3.165 34.054 13.320 2.567 11-45
Middle 15.39 83.28 11.456 3.983 42.924 14.206 1.702 13-45

4 Column 13.8V i s — i — 2.319 18-45
Middle 13.80 170.90 16.545 3.577 38.48% 13.800 3521 12-4#5

5 Column 12.21 124.93 12.964 3.165 34.054 13.320 2.567 11-45
Middle 15.3% 83.28 12.964 3.989 42.924 14,206 1.702 13-#5

6 Column pie 200.11 13.199 3.165 34.054 10.466 4.141 14-#5
Middle 15.39 133.41 13.199 3.989 42.924 14.206 2737 13-#5

7 Column 12.21 0.00 1.500 0.000 34.054 d.600 0.000 e
Middle 15.39 0.00 1.500 0.000 42.924 0.000 0.000 —

Bottom Bar Details:

Units: Start (ft), Length (ft)
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Long Bars Short Bars

Span Strip  Bars Start Length Bars Start Length
1 Column - W
Middle o -
2 Column 14-45 0.00 Z24.42 ——
Middle 13-%5 0.00 24.42 ==
3 Column 11-#5 0.00 24.42 e
Middle 13-#5 0,40 Z4.42 e
4 column 18-#5 2.0 33.34 —
Middle 12-#5 0.00 33.34 e
5 Column 11-85 0,00 24 .42 et

Middle 13-85 u.0o 24,42 =

6 Column 14-#5 ¢.o0 24.42 ===
Middle 13-45 .00 24 .42 -
7 Column ey S
Middle = —

Flexural Capacity:

Units: From, To (ft), As {in”2), PhiMn (k-fr)

Span Strip From To AsTop AsBot PhiMn- PhiMn+
1 Column 0.000 0.233 3.41 0.00 -165.32 u.00
0.233 0.433 3.41 ©0.00 165552 0.00
0.433 0.667 3.41 0.00 -165.32 0.00
0.667 0.750 3.41 0.00 =-165.32 @.00
0.750 1.500 3.41 0.00 -165.32 g.00
Middle 0.000 0.233 4.03 ©0.00 -195.56 0.00
0.233 0.433 4.03 0.00 -195.56 0.00
0.433 D.667 4.03 0.po —-195.56 0.00
0.667 0.750 4.03 0.C0 ~195.56 0.G0
0.750 1.500 4.03 0.00 =-185.56 0.00
2 Column 0. 000 0.833 3.41 4 .34 -165.32 208.53
0.833 7.168 3.41 4.34 -165.32 209,53
7.168 #8.342 0.00 4.34 .00 209.53
8.342 B.797 0.00 4.34 0.00 209.53
B8.797 12.210 0.00 4.34 0.4a0 208.53
2.210 15.623 €.00 4.34 0.00 208.5
15.623 16.078 40.00 4.34 Q.00 209.53
16.07 17.622 0.00 4.34 ¢.og 209.53
17.622 19.035 3.41 4.34 -165.32 209.53
19.035 20.5979 3.41 4.34 -165.32 205.53
23.57% 23.587 6.51 4.34 ~311.23 209.53
23.587 24.420 6.51 4.34 =-311.23 209.53
Middle J.000 0.833 4.03 4.03 -195.56 185.56
0.833 4.240 4.03 41.03 -195%.55 195,56
4.840 5.840 ©.00 4.03 .00 195.56
5.840 8.797 0.00 4.03 o.o00 195.56
B.797 12.210 0.00 4.03 Q.00 135.56&
12.210 15.623 0.00 4.03 a.o0 195.56
15.623 16.724 0.00 4.03 0.00 155.56
16.724 i7.724 0.00 4.03 0.00 185.56
17.724 23.587 4.03 4,03 -195.56 195.56
23.587 24,420 4.03 4.02 -195.56 195.56
3 Column a.000 0.833 6.51 3.41 =311.23 165.32
0.833 6.795 6.51 3.41 =3iE.23 165.32
6.795 8.232 3.41 3.41 -165.32 165.32
8.232 g.680 3.41 3.41 -165.32 165.32
8.680 12.210 3.41 3.4 -165.32 165.32
12.210Q 15.406 3.41 3.41 =165,32 165.32
15.406 i5.854 3.41 3.41 -165.32 165.32
15.854 16.967 3.41 3.41 -165.32 165.32
16.967 18.769 5.89 3.41 -282.38 165.32
18.762 19.882 5.8% 3.41 -2BZ2.38 165.32
15.882 20.35¢ B.37 3.41 -356.77 165.32
20.350 23.253 8.37 3.11 -542 .46 185.32
23.2583 24.420 8.37 3.41 -542.46 165.32
Middle 0.000 0.833 4.03 4.03 —=195.56 195.56
G.833 8.680 4.03 4.03 -195.56 195.56
8.680 12.210 4.03 4.03 -195.56 195.56
12.210 15.406 4.03 4.03 -155.56 195.56
15.406 23.253 4.03 4.03 -195.56 125.56
23.253 24.420 4.03 4.03 -195.56 195.56
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4 Column 4.000 i.167 8.37 5.58 -542.46 268.67

1.167 5.557 B8.37 5.58 -542.46 268.67
5.557 5.B26 8.37 5.58 -396.77 268.67
5.BZ6 7.369 4.34 5.58 -209.53 268.67
7.369 9.856 4.34 5.58 -209.53 268 .67
9.B56 11.399 0.00 5.58 0.00 268.67
11.3%99 i2.019 0.00 5.58 0.00 268.07
12.019 16.670 0.00 5.58 a.00 268.67
16.670 21.321 0.00 b5.58 .00 Zb8.87
21.321 21.941 0.00 5.58 0.00 268.67
21.941 23.4B4 0.00 5.58 0.00 268.67
23.484 25,971 4.34 5.58 -209.53 268.67
25.971 27.514 4.34 5.58 -209.53 268.867
27.514 27.783 B8.37 5.58 =396.77 268.67
27.783 32.173 B.37 5.58 -542 .48 288.67
32.173 33.340 8.37 5.58 -542.46 268.67
Middle 0.000 1.167 4.03 3.72 -195.5€ 180.44
1.167 B8.567 4.03 3.72 -195.56 180.44
8.567 9.9%2 0.00 3.72 0.00 180,44
9.992 12.019 90.00 3.72 0.00 180.44
12.019 16.670 0.00 3.72 0.00 180.44
16.670 21.321 0.00 3.72 0.00 180.44
21.321 23.348 0.00 3.72 0.00 180.44
23.348 24.773 0.80 3.72 0.00 180.44
24.773 32.173 4.03 3.72 -195.56 180.44
32.173 33.340 4.03 3.72 =195.56 180.44
5 Column Q.000 1.167 8.37 3.41 -542.486 165.32
1.167 4.070 8.37 3.41 -542.46 165.32
4.070 4.538 8.37 3.41 -386.77 165.32
4.538 5.651 5.89 3.41 -282.28 165.32
5.651 7.453 5.8% 3.41 -282.38 165.32
7.453 8.566 3.41 3.41 -1€5.32 165.32
B.566 3.014 3.41 3.41 -165.32 165.32
9.014 12.210 3.41 3.41 -165.32 165.32
12.210 15.740 3.41 3.41 -165.32 165.32
15.740 16.1BB8 3.41 3.41 16532 165.32
16.188 17.625 3.41 3.41 -165.32 165.32
17.625 23.587 6.51 3.41 -311.23 165.32
23.587 24.420 6.51 3.41 -311.23 165.32
Middle 0.000 1.167 4.03 4.03 -195.56 185.56
1.167 9.014 4.03 4.03 -195.56 195.56
9.014 12.210 4.03 14.03 -195.56 185.56
12.210 15.740 4.03 4.03 -195.56 195.56
15.740 23.587 4.03 4.03 -195.56 195.56
23.587 24.420 4.03 4.03 -195.56 195.56
6 Coclumn 0.000 0.833 6.51 4.34 -311.23 209.53
0.833 3.841 6.51 4.34 =311.23 209.53
3.841 5.3B5 3.41 4.34 -165.32 209.53
5.385 6.798 3.41 4.34 =~16%5.32 209.53
6.798 8.342 0.0D0 4.34 0.00 209.53
8.342 8.797 0.00 4.34 0.00 205.53
8.737 12.210 0.00 4.34 0.00 209.53
12.210 15.623 ©.00 4.34 .00 209.53
15.623 16.078 0.00 4.34 G.00 209,53
16.G78 17.253 0.00 4.34 G.00 209.53
17.253 23,587 3.41 4.34 -165.32 209.53
23.587 24.420 3.41 4.34 -165.32 209.53
Middle 0.000 ¢.633 4.03 4.03 -195.56 185.56
0.833 6.696 4.03 4.03 -195.56 195.56
6.696 7.6%96 0,00 4.03 0.00 195.56
7.696 3.797 0.00 4.03 0.00 195.56
B.797 12.210 0.00 4.03 c.00 195.5%6
12.210 15.623 0.00 4.03 0.00 185.56
15.623 18.580 0.060 4.03 0.00 185.56
18.580 19.580 0.00 4.03 0.00 195.56
19.580 23.587 4.03 2.03 =155.56 195.56
23.587 24.420 4.03 4.03 =185.56 195.56
7 Column 0.oop 0.750 3.41 0.00 -165,32 0.00
0.750 0.833 3.41 0.00 -165.32 Q.00
0.833 1.067 3.41 ¢C.00 -165.32 0.00
1.067 1.267 3.41 0.00 -165.32 2.00
1.267 1.500 3.41 0.00 -165.32 0.00
Middle 0.0o0 0.75¢ 4.03 0.00 -195.356 0.00
0.750 0.B33 4.03 0.00 ~155..56 0.00
0.833 1.067 4.03 0.00 -195.56 0.00
1.067 1.267 4.03 0.00 -195.56 0.00
1.267 1.500 4.03 0.00 =195;56 0.00

Slab Shear Capacity:
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Units: b, d (ini, Mo (ft), PhivVe, Vulkip)
Span b d Vratio PhiV¢ Vu Xu
1 331.20 10. 534 1.000 3g4q.22 0.00 0.o00
231 20 1 L U.T ] 55 6@
P 3 331.20 10.94 1.000 384.22 104.64 22.33 —
i 239 1] 10 934 1.0 138 o0
] 331.20 10,94 I.Uﬁj isi.ég 104.64 2.08
& 331.20 10.94 1.000 384.22 102.81 1.74
7 331.20 10.94 1.000 384.22 0.00 0.00
Flexural Transfer of Negative Unbalanced Mcment at Supports:
Units: Width (in), Munb (k-ft), As (in"2)
Supp Width GammaF*Munb Comb Pat AsReq AsProv Additional Bars
Even 2.217 1.303 3-85
Even 1.195 Z.488 e
Even 3.437 4.3113 =
Even 3.437 4.113 =
Even 1.1395 2.488 ==
Even 2,217 1.303 3-#5
vu (psi), Phi*vc (psi)
Munk Comb Pat GammaV wu Phi*vc
.9 123.64 U1 Even 0.400 176.2 2121
.0 -35.58 Ul 52 0.400 177.8 212.1
277.42 113.4 230.15 0l 53 0.412 145.7 212.1
277.42 113.4 -230.15 U1 54 g.412 145.7 212.1
224,64 166.0 35.58 ul 55 0.400 177.8 212.1
124.74 122.9 -123.64 Ul Bven (.400 176.2 212.1
Punching Shear Around Drops:
Units: Vu (kip), vu (psi}, Phi*vc (psi)
Supp Vo Comb Pat wn Phi*vc
1 --- Not applicable ---
2 --— Not applicable ---
3 258.62 M1 53 47.7 152.9
4 258.62 U1 sS4 47.7 152.9
5 --- Not applicable ——
6 -—— ‘Not applicable —
Maximum Deflections:
{in}
e Frame oy e __ Celumn Strip Middle Strip
Span Dz (DEAD) Pz (LIVE) Dz {(TOTAL) Dz (DERD) Dz (LIVE) Dz |(TOTAL) Dz {DEAD) Dz (LIVE} Dz (TOTAL)
1 0,012 0.006 0.017 D.021 n.010 0.031 0.004 0.o02 0.006
2 -0.068 -0.031 -0.100 -0.114 -0.4852 -0.166 -0.032 -0.015 -0.047
3 -0.014 -0.007 -0.021 -0.022 -0.010 -p.032 -0C.008 ~0.004 -0.012
4 =-0.123 =0.110 -0.233 -0.165 -0.149 -0.314 -0.080 -0.072 -0.151
5 ~0.014 -0.007 -0.021 -N.022 -0.010 -D.032 -0.008 -0.004 -0.012
(7 -0.068 -0.031 -0.100 -0.114 -0.052 -0.166 -0.032 -0.015 -0.047
7 0.012 0.006 0.017 0,021 0.010 0.031 0.004 0.002 0.008
Material Takeoff:
Reinforcement in the Directicn of Analysis
Top Bars: 3372.6 1b =<=> 25.16 lb/ft <=> (.912 1b/ft"2
Bottom Bars: 3641.2 2 <=> 27.17 1b/ft <=> {.984 1b/ft"2
Stirrups: 0.0 1b  <=> 0.00 1b/ft <=> 0.000 1b/ft"2
Tectal Steel: 7013.7 1b <=» 52.33 lb/ft <=> 1.896 1b/ft"2
Concrete: 3758.0 ft°3 <=> 28.04 fr"3/ft <=> 1.016 fr"3/fc"2
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Gravity Moment

Lateral Moment

Beam Load Combination | b (in) | d (in) (kip*ft) (kip*ft)
Exterior Beam-C6-F6 1.2D+1.6WY+L 24 24 317 562
Interior Beam-C5-F5 1.2D+1.6WY+L 24 24 453 429
Exterior Beam-C4-C5 | 1.237D+1.0EX+L 28 12 168 86

Flexural

Beam Mu (kip*ft) | R (psi) p As Reinforcement As p
Exterior Beam-C06-F6 365 352 | 0.0061 | 3.51 3-#10 3.81 0.0066
Interior Beam-C5-F5 501 483 | 0.0086 | 4.95 4-#10 5.08 0.0088
Exterior Beam-C4-C5 208 689 | 0.0126 | 4.23 4-#10 5.08 0.0151

Beam Gravity Shear (kip) Lateral Shear (kip)

Exterior Beam-C6-F6 34.9 2.99

Interior Beam-C5-F5 49.9 2.29

Exterior Beam-C4-C5 24.3 0.54
Shear

Beam Vu (kip) oV (kip) Av Reinforcement Spacing (in)
Exterior Beam-C06-F6 37.9 61.1 0.11 #3 5"

Interior Beam-C5-F5 52.1 61.1 0.11 #3 5"
Exterior Beam-C4-C5 24.9 35.6 0.12 #3 5"
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Axial Load (kips)

Column 1% 2" 3 4* 5" Low Roof 6" High Roof
Corner Column-A2 62 74 74 74 88 2 0
Exterior Column-B2 116 127 127 127 157 15 0
Interior Column-B5 179 179 179 179 252 76 0
Interior Column-C5 210 210 210 210 277 38 115 52
Exterior Column-C6 143 143 143 170 203 8 96 27
Total Axial Load (kips)
Column Basement 1 2 3+ 4* 5 6"
Corner Column-A2 373 311 238 164 90 2 0
Exterior Column-B2 670 554 427 300 172 15
Interior Column-B5 1044 865 686 507 328 76 0
Interior Column-C5 1324 1114 903 093 482 206 168
Exterior Column-C6 932 790 647 504 334 131 123
Transferred Moment North-South Direction (kip*in)
Column 1" 2 3¢ 4" 5th 6"
Corner Column-A2 2057 2057 2057 2456 0 0
Exterior Column-B2 2057 2057 2057 2456 0 0
Interior Column-B5 743 743 743 1041 0 0
Interior Column-C5 2279 2279 2279 2851 3541 3546
Exterior Column-C6 2279 2279 2279 4720 5090 3669
Transferred Moment Fast-West Direction (kip*in)
Column 1 2™ 3 + 5 6"
Corner Column-A2 2363 2363 2363 2820 0 0
Exterior Column-B2 2363 2363 2363 2820 0 0
Interior Column-B5 1211 1211 1211 1552 0 0
Interior Column-C5 1166 1166 1166 1632 2195 2893
Exterior Column-C6 1166 1166 1166 3850 4152 2993
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i

Final Report

Duncan Center, Dover, Delaware

88/152




Lateral Moment North-South

Lateral Moment East-West Direction

Direction (kip*in) (kip*in)
Column 6" 6"
Corner Column-A2
Exterior Column-B2
Interior Column-B5
Interior Column-C5 674 34
Exterior Column-C6 106 0
Slenderness North-South Direction
Column 1 2% 31 4* 50 6"
Corner Column-A2 19 34 19 22 19 | 22 19 24 | NA 0 NA 0
Extetior Column-B2 19 34 19 22 19 | 22 19 24 | NA NA
Interior Column-B5 19 34 19 22 19 | 22 19 25 | NA 0 NA 0
Interior Column-C5 16 34 16 22 16 | 22 16 24 16 24 15 40
Exterior Column-C6 16 34 16 22 16 | 22 16 28 16 23 15 40
Slenderness East-West Direction
Column 1* 2 3¢ 40 5" 6"
Corner Column-A2 19 34 19 22 19 | 22 19 24 | NA NA
Exterior Column-B2 19 34 19 22 19 | 22 19 24 | NA NA
Interior Column-B5 19 34 19 22 19 | 22 19 25 | NA NA
Interior Column-C5 14 34 14 22 14 | 22 14 25 14 25 13 40
Exterior Column-C6 14 34 14 22 14 | 22 14 30 14 23 13 40
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Corner Column A2

Floor Load Combination Pu | MuN-S| MuE-W OPn | ¢Mn MA | ¢Mn MI
Basement 1.2D+1.6L.+0.58 373 0 0 1269 23606 2366
1" Floor 1.2D+1.6L+0.58 311 2057 2363 1269 23606 2366
2™ Floor 1.2D+1.6L+0.58 238 2057 2363 1269 2366 2366
3" Floor 1.2D+1.6L+0.58 164 2057 2363 1269 2366 2366
4" Floor 1.2D+1.6L+0.58 90 2456 2820 1586 2800 2800
Floor Column Size Bars Bar Configuration Ties Tie Spacing (in)
Basement 207x20” 8-#10 3E #3 18
1% Floor 207x20” 8-#10 3E #3 18
2™ Floor 207x20” 8-#10 3E #3 18
3" Floor 207x20” 8-#10 3E #3 18
4" Floor 207x20” 16-#10 5E #3 18
Floor p (%) Extended Bars Splice Length (in)
Basement 2.54 8-#10 38
1" Floor 2.54 8-#10 38
2™ Floor 2.54 8-#10 38
3" Floor 2.54 8-#10 38
4" Floor 5.08 NA NA
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Exterior Column B2

Floor Load Combination Pu | MuN-S | MuE-W OPn | ¢Mn MA | ¢Mn MI
Basement 1.2D+1.6L.+0.58 670 0 0 1269 23606 2366
1st Floor 1.2D+1.6L+0.58 554 2057 2363 1269 2366 2366
2nd Floor 1.2D+1.6L40.58 427 2057 2363 1269 2366 2366
3rd Floor 1.2D+1.6L+0.58 300 2057 2363 1269 2366 2366
4th Floor 1.2D+1.6L+0.58 172 2456 2820 1586 2800 2800

Floor Column Size Bars Bar Configuration Ties Tie Spacing (in)
Basement 20"x20" 8-#10 3E #3 18
1st Floor 20"x20" 8-#10 3E #3 18
2nd Floor 20"x20" 8-#10 3K #3 18
3rd Floor 20"x20" 8-#10 3E #3 18
4th Floor 20"x20" 16-#10 5E #3 18

Floor p (%) Extended Bars Splice Length (in)
Basement 2.54 8-#10 38
1st Floor 2.54 8-#10 38
2nd Floor 2.54 8-#10 38
3rd Floor 2.54 8-#10 38
4th Floor 5.08 NA NA
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Interior Column B5

Floor Load Combination Pu | MuN-S| MuE-W ¢Pn | ¢Mn MA | ¢Mn MI
Basement 1.2D+1.6L.+0.58 1044 0 0 1111 2243 2243
1st Floor 1.2D+1.6L.+0.58 865 743 1211 1111 2243 2243
2nd Floor 1.2D+1.6L.+0.58 686 743 1211 668 1350 1350
3rd Floor 1.2D+1.6L.+0.58 507 743 1211 603 1220 1220
4th Floor 1.2D+1.6L40.58 328 1041 1552 765 1546 1546
Floor Column Size Bars Bar Configuration Ties Tie Spacing (in)
Basement 20"x20" 4- #10 2K #3 18
1st Floor 20"x20" 4- #10 2E #3 18
2nd Floor 20"x20" 4- #8 2E #3 16
3rd Floor 20"x20" 4- #8 2E #3 16
4th Floor 20"x20" 4- #8 2E #3 16
Floor p (%) Extended Bars Splice Length (in)
Basement 1.27 4- #10 38
1st Floor 0.79 4- #10 38
2nd Floor 0.79 4- #8 30
3rd Floor 0.79 4- #8 30
4th Floor 0.79 NA NA
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Interior Column C5

Floor Load Combination Pu | MuN-S| MuE-W ¢Pn | dMn MA | ¢Mn MI
Basement 1.2D+1.6L.+0.5S 1324 0 0 1572 4341 3689
1st Floor 1.2D+1.6L.+0.5S 1114 2279 1166 1331 3677 3125
2nd Floor 1.2D+1.6L.4+0.5S 903 2279 1166 925 2554 2170
3rd Floor 1.2D+1.6L.+0.5S 693 2279 1166 925 2554 2170
4th Floor 1.2D+1.6L.4+0.5S 482 2851 1632 1917 5262 4262
5th Floor 1.2D+1.6L.4+0.5S 206 3541 2195 1917 5262 4262
6th Floor 1.2D+1.6WY+L+0.58 168 4220 2927 1917 5262 4262

Floor Column Size Bars Bar Configuration Ties Tie Spacing (in)
Basement 24"x28" 8-#8 3E #3 16
1st Floor 24"x28" 8-#8 3K #3 16
2nd Floor 24"x28" 8-#8 3K #3 16
3rd Floor 24"x28" 8-#8 3K #3 16
4th Floor 24"x28" 8-#10 3E #3 18
5th Floor 24"x28" 8-#10 3E #3 18
6th Floor 24"x28" 8-#10 3E #3 18

Floor p (%) Extended Bars Splice Length (in)
Basement 0.94 8-#8 30
1st Floor 0.94 8-#8 30
2nd Floor 0.94 8-#8 30
3rd Floor 0.94 8-#8 30
4th Floor 1.51 8-#10 38
5th Floor 1.51 8-#10 38
6th Floor 1.51 NA NA
s Rachel Gingerich, Structural Option Duncan Center, Dover, Delaware
T

Final Report 93/152




Exterior Column C6

Floor Load Combination Pu | MuN-S| MuE-W ¢Pn | dMn MA | ¢Mn MI
Basement 1.2D+1.61.+0.5S 932 0 0 980 2707 2300
1st Floor 1.2D+1.6L.+0.58 790 2279 1166 980 2707 2300
2nd Floor 1.2D+1.6L.+0.58 047 2279 1166 980 2707 2300
3rd Floor 1.2D+1.6L.+0.58 504 2279 1166 980 2707 2300
4th Floor 1.2D+1.6L.+0.58 334 4720 3850 1917 5262 4262
5th Floor 1.2D+1.6L.+0.58 131 5090 4152 1917 5262 4262
6th Floor 1.2D+1.61.+0.58 123 3774 2993 1917 5262 4262

Floor Column Size Bars Bar Configuration Ties Tie Spacing (in)
Basement 24"x28" 8-#8 3E #3 16
1st Floor 24"x28" 8-#8 3E #3 16
2nd Floor 24"x28" 8-#8 3E #3 16
3rd Floor 24"x28" 8-#8 3E #3 16
4th Floor 24"x28" 8-#10 3E #3 18
5th Floor 24"x28" 8-#10 3E #3 18
6th Floor 24"x28" 8-#10 3E #3 18

Floor p (%) Extended Bars Splice Length (in)
Basement 0.94 8-#8 30
1st Floor 0.94 8-#8 30
2nd Floor 0.94 8-#8 30
3rd Floor 0.94 8-#8 30
4th Floor 1.51 8-#10 38
5th Floor 1.51 8-#10 38
6th Floor 1.51 NA NA
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2™ Floor Concrete Column C2 Spot Check CRSI Handbook Results (see Framing Plans)

Floor Load Combination Pu Mu N-S Mu E-W

2nd Floor 1.2D+1.61.+0.58 686 743 1211

Design dPn dMn MA dMn MI

Actual 1077 2178 2178

Reduced 668 1350 1350

Column Size Bars Bar Spacing

20"x20" 4-#9 2E

20"x20" 4- #8 2E

2 Floor Concrete Column C2 Spot Check CRSI Handbook Table

SQUARE TIED COLUMNS 16" x 16"

Shart columns — ng sidesway = 5000 psi  f, = 60,000 psi
Bars symmetrical in 4 faces PM in inch-kips PP in kips
Max Cap 0% 2% fs 50% & 100% A g m
BARS | RHO N e o E AR 3 L.oa:i*
OM @R oM | P L M P | M QP M | GP | gM P | ey
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Additional Masses

Floor Dead Load | Floor Self-Weight Total Floor Mass Per Area
Story Floor Area (sf) (psf) (psf) (kip*s™2/in"3)
High Roof 3467 20 26 1.383E-06
6th Floor 2929 20 172 0.362E-06
Low Roof 5594 20 29 1.006E-06
5th Floor 7937 20 151 9.350E-06
4th Floor 10453 20 171 0.536E-06
3rd Floor 11338 20 171 4.611E-06
2nd Floor 11338 20 171 4.611E-06
Pier Flexural Reinf. Spacing (in) Shear Reinf. As/s (in"2/ft) Spacing (in)
WA #4 12 #4 0.240 10
WA7 #4 12 #4 0.240 10
WG4 #4 12 #4 0.240 10
WH #4 12 #4 0.240 10
W43A #4 12 #4 0.240 10
W43H #4 12 #4 0.240 10
W5A #4 12 #4 0.240 10
W5H #4 12 #4 0.240 10
Spandrel Flexural Reinf. As (in"2) Vert. Shear Reinf. | As/s (in"2/ft) As (in"2)
SA7 4- #4 0.657 4 legs- #4 0.24 0.92
SG4 4- #4 0.743 4 legs- #4 0.24 0.92
Spandrel Horizontal Shear Reinf. As/s (in"2/ft) Spacing (in)
SA7 #4 0.144 12
SG4 #4 0.144 12
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2" Floor Concrete Shear Wall WA Spot Check ETABS Results

Loads-1.2D-1.6WX Reinforcement
Pu (kips) | Vu (kips) | Mu (kip*ft) | Reinforcement | Spacing (in) | p (%) Provided | p (%) Required
225 132 2380 #4 12 0.044 0.040

™

2™ Floor Concrete Shear Wall WA Spot Check Location
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Wind Displacement Seismic Displacement
Story S (in) | Ax(n) | Sy(n) | Ay(n) | Sx(n) | Ax(n) | dy(n) | Ay (n)
HIGH ROOF | 0.0545 | 0.1605 | 0.1037 | 0.3974 | 0.3342 0.8096 0.2412 1.0641
0TH FLOOR | 0.0278 | 0.1060 | 0.0571 | 0.2937 | 0.1720 0.4755 0.1325 0.8229
LOW ROOF | 0.0243 | 0.0782 | 0.0769 | 0.2366 | 0.1210 0.3035 0.1950 0.6904
5TH FLOOR | 0.0178 | 0.0539 | 0.0596 | 0.1597 | 0.0647 0.1825 0.1688 0.4953
4TH FLOOR | 0.0161 | 0.0361 | 0.0465 | 0.1001 0.0570 0.1179 0.1310 0.3266
3RD FLOOR | 0.0129 | 0.0199 | 0.0359 | 0.0535 | 0.0423 0.0608 0.0978 0.1956
2ND FLOOR | 0.0070 | 0.0070 0.0177 0.0177 0.0185 0.0185 0.0978 0.0978
Wind Drift
Story Load Combination | 8x (in) | Load Combination dy (in) da
HIGH ROOF 1.2D-1.6WX 0.0545 1.2D+1.6WY 0.1037 0.2700
6TH FLOOR 1.2D-1.6WX 0.0278 1.2D+1.6WY 0.0571 0.1500
LOW ROOF 1.2D-1.6WX 0.0243 1.2D+1.6WY 0.0769 0.3600
5TH FLOOR 1.2D-1.6WX 0.0178 1.2D+1.6WY 0.0596 0.4200
4TH FLOOR 1.2D-1.6WX 0.0161 1.2D+1.6WY 0.0465 0.4200
3RD FLOOR 1.2D-1.6WX 0.0129 1.2D+1.6WY 0.0359 0.4200
2ND FLOOR 1.2D-1.6WX 0.0070 1.2D+1.6WY 0.0177 0.3300
Seismic Drift
Story Load Combination | 0x (in) | Load Combination dy (in) da
HIGH ROOF 1.237D-1.0EX 0.3342 1.237D+1.0EY 0.2412 1.6200
6TH FLOOR 1.237D-1.0EX 0.1720 1.237D+1.0EY 0.1325 0.9000
LOW ROOF 1.237D-1.0EX 0.1210 1.237D+1.0EY 0.1950 2.1600
5TH FLOOR 1.237D-1.0EX 0.0647 1.237D+1.0EY 0.1688 2.5200
4TH FLOOR 1.237D-1.0EX 0.0570 1.237D+1.0EY 0.1310 2.5200
3RD FLOOR 1.237D-1.0EX 0.0423 1.237D+1.0EY 0.0978 2.5200
2ND FLOOR 1.237D-1.0EX 0.0185 1.237D+1.0EY 0.0978 1.9800
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0.9D+1.6WX

Effective Shear | Effective Weight Moverturning Mresisting

Story Height (ft) (kips) (kips) (kip*ft) (kip*ft)
High Roof 82 6 267 743 19693
6th Floor 73 16 1037 1888 68117
Low Roof 68 17 626 1829 38313
5th Floor 56 72 3026 6471 152509
4th Floor 42 63 3265 4255 123414
3rd Floor 28 61 2909 2738 73300
2nd Floor 14 59 2909 1326 36650
1st Floor 0 29 2537 0 0

Total 19251 511995

0.9D+1.6WY
Effective Shear | Effective Weight Moverturning Mresisting

Story Height (ft) (kips) (kips) (kip*ft) (kip*ft)
High Roof 82 17 267 2195 19693
6th Floor 73 48 1037 5577 68117
Low Roof 68 14 626 1524 38313
5th Floor 56 55 3026 4907 152509
4th Floor 42 55 3265 3711 123414
3rd Floor 28 53 2909 2392 73300
2nd Floor 14 52 2909 1160 36650
1st Floor 0 26 2537 0 0

Total 21466 511995
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0.863D+1.0EX/0.863D+1.0EY

Effective Shear | Effective Weight Moverturning Mresisting
Story Height (ft) (kips) (kips) (kip*ft) (kip*ft)
High Roof 82 16 267 1310 18883
6th Floor 73 51 1037 3750 65317
Low Roof 68 28 626 1879 36738
5th Floor 56 97 3026 5450 146239
4th Floor 42 66 3265 2759 118340
3rd Floor 28 30 2909 846 70286
2nd Floor 14 10 2909 137 35143
1st Floor 0 0 2537 0 0
Total 16132 490947

Rachel Gingerich, Structural Option

i

Final Report

Duncan Center, Dover, Delaware

106/152




TWNAL SIZ2 NG

TORSION

M\mga(-\cmbamal- MURSION - ABCE T Fieu & 6
CAsS

M‘f g Ae On E.')(PMX} -y p\—%) I‘ EV\ Q.X}

QLi) 5 A9 ‘M “a é' B )é %—

CASE Y
M = 0D (Pl Pud Brax s O, %@(wa Py 6@@@,
Q.'&;e% 205 Qamema

UANTS WRERENT TORSION
t"\‘?x)ér.‘iﬂ_ﬁﬁhﬁ‘@ﬁ.b? Wags To CenTed OF ﬁ.\%lbﬁgﬁ);

Celemic ACcIDENTRAL ToRsION~- ASCE M08 @8M.2,084.3
Moy = 0.0% (Leg ek oF Mass o BDGE_ )T

SEISMCT INWERENT TORSION-~ ASCE N05 va. 840
M Xy = (LeEnTet OF MASS To CENTER OF R(GID rfé_\_}F

Rachel Gingerich, Structural Option Duncan Center, Dover, Delaware
Final Report 107/152




Wind Accidental Torsion Case 2

Force (kips) Floor Width
Story X-Direction Y-Direction X-Direction Y-Direction
High Roof 4.2 12.5 98.67 33.34
6th Floor 12.1 35.8 98.67 33.34
Low Roof 12.6 10.5 66.00 131.00
5th Floor 54.2 41.1 98.67 131.00
4th Floor 47.5 41.4 113.67 131.00
3rd Floor 45.8 40.0 113.67 131.00
2nd Floor 444 38.8 113.67 131.00
Torsional Moment Arm (in) Torsional Moment (kip*ft)
Story X-Direction Y-Direction X-Direction Y-Direction
High Roof 14.80 5.00 32.3 14.5
6th Floor 14.80 5.00 92.2 41.5
Low Roof 9.90 19.65 42.9 187.8
5th Floor 14.80 19.65 412.0 734.3
4th Floor 17.05 19.65 479.4 740.3
3rd Floor 17.05 19.65 462.7 715.8
2nd Floor 17.05 19.65 448.0 094.1
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Wind Accidental Torsion Case 4

Force (kips) Floor Width (in)
Story X-Direction Y-Direction X-Direction Y-Direction
High Roof 5.7 16.7 98.67 33.34
6th Floor 16.2 47.8 98.67 33.34
Low Roof 16.8 14.0 66.00 131.00
5th Floor 72.2 54.8 98.67 131.00
4th Floor 63.3 55.2 113.67 131.00
3rd Floor 61.1 53.4 113.67 131.00
2nd Floor 59.2 51.8 113.67 131.00
Torsional Moment Arm (in) Torsional Moment (kip*ft)
Story X-Direction Y-Direction
High Roof 14.80 5.00 43.3
6th Floor 14.80 5.00 123.4
Low Roof 9.90 19.65 183.9
5th Floor 14.80 19.65 963.6
4th Floor 17.05 19.65 1035.5
3rd Floor 17.05 19.65 1000.4
2nd Floor 17.05 19.65 969.5
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Wind Inherent Torsion

Force (kips) Center of Mass (in) Center of Rigidity (in)
Story X-Direction | Y-Direction | X-Direction Y-Direction X-Direction | Y-Direction
High Roof 16.7 5.7 777 787 802 787
6th Floor 47.8 16.2 777 787 805 788
Low Roof 14.0 16.8 684 788 762 796
5th Floor 54.8 72.2 711 789 753 795
4th Floor 55.2 63.3 0668 789 728 794
3rd Floor 53.4 61.1 0668 789 690 794
2nd Floor 51.8 59.2 668 789 0656 799
Torsional Moment Arm (in) Torsional Moment (kip*in)
Story X-Direction Y-Direction X-Direction Y-Direction
High Roof 25 0 35 0
6th Floor 28 1 111 1
Low Roof 78 8 91 11
5th Floor 42 6 192 36
4th Floor 60 5 276 26
3rd Floor 22 5 98 25
2nd Floor 12 10 52 49
Seismic Accidental Torsion
Force (kips) Torsional Moment Arm (in) Torsional Moment (kip*tt)
Story X-Direction | Y-Direction | X-Direction | Y-Direction X-Direction Y-Direction
High Roof 16.0 16.0 4.93 1.67 0.6 2.2
6th Floor 51.4 51.4 4.93 1.67 21.1 7.1
Low Roof 27.6 27.6 3.30 06.55 7.6 15.1
5th Floor 97.3 97.3 4.93 06.55 40.0 53.1
4th Floor 065.7 65.7 5.68 06.55 31.1 35.9
3rd Floor 30.2 30.2 5.68 0.55 14.3 16.5
2nd Floor 9.8 9.8 5.68 0.55 4.6 5.3
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Seismic Inherent Torsion

Force (kips) Center of Mass (in) Center of Rigidity (in)
Story X-Direction | Y-Direction | X-Direction | Y-Direction | X-Direction Y-Direction
High Roof 16.0 16.0 777 787 302 787
6th Floor 51.4 51.4 777 787 805 788
Low Roof 27.6 27.6 684 788 762 796
5th Floor 97.3 97.3 711 789 753 795
4th Floor 05.7 065.7 0668 789 728 794
3rd Floor 30.2 30.2 0668 789 690 794
2nd Floor 9.8 9.8 668 789 656 799
Torsional Moment Arm (in) Torsional Moment (kip*in)
Story X-Direction Y-Direction X-Direction Y-Direction
High Roof 25 0 33 0
6th Floor 28 1 120 4
Low Roof 78 8 180 18
5th Floor 42 6 341 49
4th Floor 60 5 329 27
3rd Floor 22 5 55 13
2nd Floor 12 10 10 8
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Final Sizing

Lateral Distribution Spot Check ET'ABS Results (see Framing Plans)

WX
Lateral Element 6th Floor 5th Floor 4th Floor 3rd Floor 2nd Floor
Shear Shear Shear Shear Shear
Column C1 -0.40 0.00 0.00 0.00 0.00
Column C3 4.01 0.00 0.00 0.00 0.00
Column C4 3.98 0.00 0.00 0.00 0.00
Column C5 3.77 0.00 0.00 0.00 0.00
Column C6 -0.41 0.00 0.00 0.00 0.00
Column F1 -0.40 0.00 0.00 0.00 0.00
Column F3 4.01 0.00 0.00 0.00 0.00
Column F4 3.98 0.00 0.00 0.00 0.00
Column F5 3.77 0.00 0.00 0.00 0.00
Column F6 -0.41 0.00 0.00 0.00 0.00
WA 0.00 33.29 51.39 67.53 78.70
WA7 0.00 22.77 36.02 50.16 64.40
WG4 0.00 22.06 35.39 49.71 65.58
WH 0.00 33.73 51.72 67.69 78.41
Model Shear 21.90 111.85 174.52 235.09 287.09
Direct Shear 21.83 110.87 174.18 235.30 294.48
Torsional Shear 5.37 11.10 15.71 20.16 2447
Total Shear 27.20 121.97 189.89 255.46 318.95
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WY

Lateral Element 6th Floor 5th Floor 4th Floor 3rd Floor 2nd Floor
Shear Shear Shear Shear Shear
Column C1 -0.35 0.00 0.00 0.00 0.00
Column C3 9.74 0.00 0.00 0.00 0.00
Column C4 10.76 0.00 0.00 0.00 0.00
Column C5 12.47 0.00 0.00 0.00 0.00
Column C6 -0.36 0.00 0.00 0.00 0.00
Column F1 -0.35 0.00 0.00 0.00 0.00
Column F3 9.74 0.00 0.00 0.00 0.00
Column F4 10.76 0.00 0.00 0.00 0.00
Column F5 12.47 0.00 0.00 0.00 0.00
Column F6 -0.36 0.00 0.00 0.00 0.00
W43A 0.00 40.82 56.80 71.76 81.06
W43H 0.00 37.06 52.35 66.27 70.97
W5A 0.00 29.44 41.34 53.28 63.72
W5H 0.00 26.52 37.64 46.92 59.05
Model Shear 64.52 133.84 188.13 238.23 274.80
Direct Shear 64.48 133.26 188.48 241.86 293.64
Torsional Shear 1.35 8.77 14.04 19.14 24.07
Total Shear 65.83 142.02 202.52 261.00 317.71
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d. Roof Framing
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Gravity Beam Design

Low Roof Steel Beam W24x55 Spot Check RAM Structural System Results

”l“ RAM Steel v11.0

DataBase: Roof Framing
MEMWA Building Code: IBC

03/10/08 14:55:10
Steel Code: AISC LRFD

Floor Type: Low Roof

SPAN INFORMATION (ft): I-End (55.34,82.17)
Minimum Depth specified = 11.90 in

Beam Number =471
J-End (55.34,122.50)

Beam Size (Optimum) = W24X55 Fy = 50.0 ksi
Total Beam Length (ft) = 40.33
Mp (kip-f) =  562.50
POINT LOADS (kips):
Dist DL RedLLL. Red% NonRLL StorLL Red% RoofLL Red%
2.800 -0.77 0.00 0.0 -1.28 0.00 0.0 0.00  Snow
5.600 -0.77 0.00 0.0 -1.28 0.00 0.0 0.00  Snow
8.400 -0.77 0.00 0.0 -1.28 0.00 0.0 0.00  Snow
11.200 -0.77 0.00 0.0 -1.28 0.00 0.0 0.00  Snow
14.000 -1.49 0.00 0.0 -2.86 0.00 0.0 0.00  Snow
14.000 -0.39 0.00 0.0 -1.24 0.00 0.0 0.00  Snow
16.634 -0.73 0.00 0.0 -1.20 0.00 0.0 0.00  Snow
19.268 -0.73 0.00 0.0 -1.20 0.00 0.0 0.00  Snow
21.902 -0.73 0.00 0.0 -1.20 0.00 0.0 0.00  Snow
24.536 -0.73 0.00 0.0 -1.20 0.00 0.0 0.00  Snow
27.160 -1.43 0.00 0.0 -2.78 0.00 0.0 0.00 Snow
27.160 -0.38 0.00 0.0 -1.22 0.00 0.0 0.00  Snow
29.883 -0.75 0.00 0.0 -1.24 0.00 0.0 0.00 Snow
32.606 -0.68 0.00 0.0 -1.13 0.00 0.0 0.00 Snow
34.830 -0.17 0.00 0.0 -0.88 0.00 0.0 0.00 Snow
LINE LOADS (k/ft):
Load Dist DL LL Red% Type
1 0.000 0.000 0.000 - NonR
40.330 0.000 0.000
2 0.000 -0.064 -0.105 - NonR
40.330 -0.064 -0.105
3 0.000 0.055 0.000 - NonR
40.330 0.055 0.000
SHEAR (Ultimate): Max Vu (1.2DL+1.6LL) = 28.94 kips 0.90Vn = 251.69 kips
MOMENTS (Ultimate):
Span Cond LoadCombo Mu @ Lb Cb Phi Phi*Mn
kip-ft ft ft kip-ft
Center Max - 1.2DL+1.6LL -324.6 19.3 13.2 1.01 0.90 335.18
Controlling 1.2DL+1.6LL -324.6 19.3 13.2 1.01 0.90 335.18
REACTIONS (kips):
Left Right
DL reaction -6.32 -5.32
Max -LL reaction -13.35 -12.17
Max -total reaction -28.94 -25.86
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”l“ RAM Steel v11.0

DataBase: Roof Framing
wmrm ca) Building Code: IBC

Gravity Beam Design

Page 2/2

03/10/08 14:55:10
Steel Code: AISC LRFD

DEFLECTIONS:
Dead load (in) at
Live load (in) at
Net Total load (in) at
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1996 ft =

20.17 ft
20,17

]

0.520
1.114
1.633

LB =

L/D
L/D

931
435
296
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Low Roof Steel Beam W24x55 Spot Check Location

Rachel Gingerich, Structural Option Duncan Center, Dover, Delaware
Final Report 118/152




WAL S\EWG

Lous Root STec L CoLumN SPOT e c
- Heo x4 x Ve

HE(GWT 120"

WNBRACED HE\GRT W&’ -0" ) &

LOAWS * Pigu sBfuF )@ ) ="M 4 bb -
Pz (ao0sF) (anq)(13.V] ’% Qeal
Ps = (82 PsFY(A.54)0RTT) = Aleg, 18
Puslabrlblie 3R Pocd+ 1o Pes

2(h3 (M8 95261L8) s b (a1 16Ty (isab) = ANGLf 20" xno
ComMPRESS|IOn ~RASC Sge . MANLAL €2

kL = 0oy (1aN0)e A1y < 4 E=4AN =12
T e \lF 50 k5)

Fes 12€ < YW (24000x5) = 34 ks
Q&(&Lr Quhy2
Fer: ©,658 8% & :g‘uf}gd’m""‘]m'r’”ﬂGQ Lsh)z 67.5 ¥S)

$Pn=Q For Qo = (SN (AR ) (N7 W) = BHBk Lg e X0
-ALL COLUMNSOI Resvze TO HSS 8xu xYa 123 %>>Y9.7% 3ok

Rachel Gingerich, Structural Option Duncan Center, Dover, Delaware

Final Report 119/152




Low Roof Steel Column HSS 4x4x1/2 Spot Check RAM Structural System Results

Gravity Column Desi

RAM Steel v11.0
DataBase: Roof Framing 03/10/08 15:02:13
prerera] Building Code: IBC Steel Code: AISC LRFD

Story level Low Roof, Column Line 3 - A8
Fy (ksi) = 50.00 Column Size = HSS4X4X1/8
Orientation (degrees) = 0.0

INPUT DESIGN PARAMETERS:

X-Axis Y-Axis
Lu(fy_ — 12.00 12.00
B e e - 1 1
Braced Against Joint Translation R — Yes Yes
Column Eccentricity (in) Top 4.50 4.50
Bottom _ 0.00 0.00
CONTROLLING COLUMN LOADS - Load Case 27:
Dead Live Roof
Axpalp) e -2.14 -3.58 0.00
Moments  Top Mx (kip-ft) 0.54 1.04 0.00
My (kip-ft) 0.00 0.30 0.00
Bot Mx (kip-ft) , 0.00 0.00 0.00
My (kip-ft) — 0.00 0.00 0.00

Single curvature about X-Axis
Single curvature about Y-Axis

CALCULATED PARAMETERS: (1.2DL + 1L.6LL + 0.5RF)

Pu (kips) = -8.30 0.90*Pn (kips) = 79.65
Mux (kip-fi) = 2.31 0.90*Mnx (kip-ft) = 8.70
Muy (kip-ft) = 0.48 0.90*Mny (kip-fi) = 8.70
Cbx = 1.75 Cby = 1.75
Cmx = 0.60 Cmy - 0.60
Pex (kips) = 60.73 Pey (kips) = 60.73
Blx = 1.00 Bly = 1.00
INTERACTION EQUATION
PW0.90*Pn = 0.104

Eq H1-1b: 0.052 + 0.265 + 0.055=10.373

Rachel Gingerich, Structural Option Duncan Center, Dover, Delaware

Final Report 120/152




Low Roof Steel Column HSS 4x4x1/2 Spot Check Location
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e. System Comparison & Depth Conclusions
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