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Appendix B: Wind Load Calculations
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Appendix C: Seismic Load Calculations

Variable Value Reference Equivalent Lateral Force Procedure
l= 125 Table 1.5-2 C= 0.02 Table 12.8-2: Other
S= 0.21 USGS X= 0.75 Structures
Si= 0.06 USGS n= 62.5 ft
Site Class: c Geotech Report = 0.445 sec
F.= ¢2; Table 11.4-1 = 17 Table 12.8-1
F,= 1.7 Table 11.4-2 T= 0.756 sec
Se= 0.252 k= 1.128
Sieis 0.102 G= 0.070
Sps= 0.168 G 0.037
Spi= 0.068 Csmin 0.010
Category: B Table 11.6-1,2
R= 3 Table 12.2-1: Ordinary RC Use Cs= 0.037
Moment Frame
T= 6sec Fig 22-12
Weight of Floors
1% Floor: 2" Floor: 3" Floor:
SDL= 5 psf SDL= 5 psf SDL= 5 psf
MEP= 10 psf MEP= 10 psf MEP= 10 psf
Partitions= 15 psf Partitions= 15 psf Partitions= 15 psf
Slab= 106.3 psf Ceiling= 5 psf Ceiling= 5 psf
MEP Equip= 150 psf Slab= 106.3 psf Slab= 106.3 psf
Bioaai= 4314 ft? Bicia= 12456  ft* B d= 12456 ft*
Acther= 12456 ft?
Weight: 2345 kips Weight: 1760 kips Weight: 1760 kips
4" Floor: Penthouse: Roof:
SDL= 5 psf SDL= 5 psf SDL= 5 psf
MEP= 10 psf MEP= 10 psf Framing= 15 psf
Partitions= 15 psf Partitions= 20 psf Insulation= 3 psf
Ceiling= 0 psf Ceiling= 0 psf 20% Snow= 6.16 psf
Slab= 106.3 psf Slab= 106.3 psf
MEP Equip= 150 psf
Arora= 12456  ft’ Apiech= 744 ft? Aot 11487
Actner= 11487
Weight: 1698 kips Weight: 1735 kips Weight: 335 kips
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Seismic Forces
Building C
Floor Floor Weight, |Story Height, h, wihit c Story Force |Story Shear] Overturning
w, (K) (ft) o 'x (k) (k) Moment (k-ft)
Ground 2345 0.0 0.00 0.00 0.0 361.1 0.0
2nd 1760 14.0 89799.12 0.09 33.8 361.1 473.2
3rd 1760 26.7 185685.30 0.19 69.9 327.3 1863.3
4th 1698 373 260630.10 0.27 98.1 2574 3662.1
Pent 1735 48.0 354584.69 0.37 133.5 159.3 6406.4
Roof 335 58.0 68682.22 0.07 25.9 25.9 1499.4
Sum: 9632 959381.4 1.00 361.1
v ok v ok
Base Shear (V=C,W) = 361 Total Overturning Moment = 13904
Page
64
RIT GLOBAL VILLAGE




Christopher VandeLogt

Final Report

Structural Option

Appendix D: Story Loads

Wind: Y-Axis Loads

43.7 k 58'
88.8 k a8’
88.9 k 37'-4"
93.6 k 26'-8"
101.5 k 14
51.7k | o
B, =223 < V=468.2k
8=3345 A M=14032 frk
Wind: X-Axis Loads
107 ——— =} - B 58
218 k ag’
21.8 k 37'-4"
229k 26'-8"
24.8 k 14
126 k I o
B, =528 < V=114.7k
&=792 A M=3438ftk
April 4,2012
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Appendix E: Column Calculations

Flat Plate With No Edge Beams (By Direct Design Method)

Lo o™ 20 ft Iy= 17 ft Is T 1 Is gl
f= 4000  psi Ig= 1667 ft R Frame C +
f= 60000  psi b= 16833 # [
W= 35 psf I= 19 ft b : Middle 2 T bl [ > il s >
w= 100 psf lg= 20 ft |
Yoot 1= 20 in Width,,= 9.5815  ft 1 Frame B = TI= Mid 3 Mid 4
oot 200 20 in Widthy= 18.0815 ft l
e & ; i # 1. x Middle 1 ; | [« FD-»/«— FrameE —»|<— FrameF —»
1517 ft Width,= 84165 ft s ’L l 'de
1533 ft Width=  17.9165  ft - o - =
1733 ft Width;= 195  ft ' 12 ' h Tk ' h ' h Tk
15.00 ft Need to change orientation so 12 > 11 Note: Make sure |, >,
1833 ft
Column Design of Ground Floor Columns
Trial Column Roof Slope= 2 / 12 —_ - I d
b= 20 in T 23 psf [ ] [ [ J 3
h= 20 in Wisou™ 20 psf T ha
—) 1
Use # 10 bars Wanon 308 psf ° ° .
di= 25  in 35 psf i pending
bars, .= 2 150 psf Non-Reducible Axis = .
barspe= 6 30 psf I ® hs
Floors= s 40 psf barsyen 1 T°?
Note: Includes roof but not ground 35 psf — hy
hg= 10 ft 40 psf | ® ° ® | _—
hy= 1067 ft 35 pst =
hy= 1067  ft W= 100 psf Non-Reducible b
hy= 1266 ft W5, ground= N/A  psf
h.= 14 ft Wi graund= N/A  psf
Column Strength / Strength Interaction Curve
Pure Compression Balanced-Strain Strength
P= 19157  kips &= 0.00207 p.= 0.85
9P,= 12452 kips o= 1036 in < h oK A= 1227 in’
d= 250 in fu= 60.00  ksi
Pure Tension d= 1000 in fa= 300 ksi
Te= 589.0  kips dy= 1750 in f= 60.00  ksi
9= 5301 kips dy= in fy= ksi
dy= in fio= ksi
Pure Bending (Solve by Hand) dg= in fi= ksi
dy= in fa= ksi
dg= in f= ksi
Py= 6060  kips M= 5554 ftk
OP= 3939 kips M= 3610 ftk
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Column BD Column BE Column BF
teol 0= 20 in Lo 10= 20 in ool 1= 20 in
Heol.206= 20 in ool 20~ 20 in Leol 2= 20 in
A= 608.731779 ft* A= 1295.82878 ft’ A= 1410357
A= 152.182945 £ Arwor=  323.957195 7 At o= 35258925 fi’
K Ar= 2434.92712 K A= 5183.31512 K A= 5641.428 f’
KuAr > 400ft" oK KuAr > 400ft® oK KuAr > 400ft> [e13
o= 0.55 o= 0.46 a= 0.45
o= 1.00 Croof= 0.88 o= 0.85
Column BD Column BE Column BF
Merass fong™ 96 ft-k 96 ft-k MeTats jong™ 96 ft-k
Merazs shors= 68 ftk 68 ft-k Merazs shoes= 68 ft-k
Munbjons™ 317 ft-k 273 ftk Mt fong™ 25.0 ft-k
Munbshort= 133 ft-k 0 27.5 ft-k Mot short= 29.9 ft-k
P= 448 kips P= 929 kips P= 100.8 kips
Py= 1059  kips Pp= 2060  kips Po= 2227 kips
Pou= 7.7 kips Ps.= 15.7  kips Psi= 16.8  kips
M jorg= 1277 ftk My jong= 1233 ftk My jong= 1210 ftk
M, g™ 813 ft-k M, o= 95.5 ft-k M, o= 97.9 ft-k
Py= 202.6 kips Pr= 403.6 kips Pr= 437.0 kips
Interior Column BF (Reinforcement Needed)
£ i 20 in b= 108.50 in
oot 2dir= 20 in b= 2713 in
My fong= 41.7 ft-k b,= 27.13 in
Mystiort= 49.9  ftk Vo= 195.6  kips
Vo= 293.4 kips
Ves= 226.2  kips
V= 116.2  kips V= 146.7  kips
Transferred by Eccentricity of Shear
V&= 116.2 kips V&= 116.2 kips
My long= 16.7 ft-k My, short= 19.9 ft-k
Centroid= 13.56 in Centroid= 13.56 in
J= 96434  in* 1= 96434  in*
A= 773 in’ A= 773 in’
V= 122 psi V= 117 psi
V= 178 psi V= 184 psi
V= 178 psi V= 184 psi
dv,= 190 psi > v, OK ov,= 190 psi > v, OK
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Page

67

RIT GLOBAL VILLAGE




Final Report

Christopher VandeLogt LI Structural Option
P (kip)
1400 +
Pmaxy {Pmax)
fs=0 fs=0
fs=0.5fy fg=0.5fy
_4IUU I I 4|IJU
M (k-ft)
(Pminy ~ T T {Prmin)
-600 -
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Flat Plate With No Edge Beams (By Direct Design Method)

Appendix F: Slab Thickness Calculations

[— 20 ft 1= 19.163  ft ‘
bnan ex™ 20 ft I= 17 ft Is Is rL.
f= 4000 psi l= 1667 ft R Frame C
f= 60000  psi [T
Weo= 35 psf 20 ft h : Middle 2 LI b i > |« -
W= 100 psf 16833 ft
LT 20 in 95815 ft = K Frame B = Mid 3- Mid 4-
tetaa™ 0 in 180815 ft '
1750 # 16835 h 7’ Middle 1 7 h{ ERED SIS Frame £ Bl Frame IS
173 9s i TuLy ! {J_-,,
1533 195 & N = e = -
1833 Width,=  18.4165 ft ' h ' b G ' l2 ' b Tk
15.00 ft Need to change orientation so 12> 11 Note: Make sure |, > |,
1517 ft
Slab Thickness
0.00 in
667 in
trinen= 807 in
Use ty= 850 in > 5 oK
Wide Beam Action Punching Shear
Inanps= 18.1 ft I, 192 18.1 ft
Note: Dimensions from Same Bay
Irax 26 20 s e 195 #t 195 ft
Qo= 713 in
W= 3295  psf 1146  kips
1085 in
Long Direction W Ee 1956  kips
s11  kips E g ,—E 2934 kips
1468  kips > V, oK - 2262 kips
1467  kips > V, ok
Short Direction
V= 525 kips
W= 1582 kips > V, oK
Deflection Check
25 %ofw,issustained
Assume: 90 % of immediate deflection due to dead load occurs before partitions are installed
X Check if: Nonstructural attached elements will be damaged by excessive deflection
Interior Panel I; - |, Exterior Panel |, - I,
Column Strip Middle Strip Column Strip Middle Strip
lget™ 5552 in* lgmss= 7062 in* (s 5552 in* s 5834 in*
wo= 1724 K/t wo= 0918 K/ft wo= 1724 K/t W= 0872 K/ft
w= 1221 K/t w= 0650 K/ft w= 1221 K/ft w= 0618  k/ft
Boma= 0062 in Ao e 0014 in A mes™ 0050 in Ao mer 0025 in
A= 0081 in A= 0018 in pLop— 0066 in Bmas= 0033 in
cng term™ 0246 in Brgtenm= 0054 in B 0201 in Diiogtoci= 0100 in
Check Live Load Deflection Check Live Load Deflection
A= 0099 in Ax 0.099 in
ACI Limit= 0667 in oK ACILimit= 0633 in oK
Check Total Load Deflection Check Total Load Deflection
A= 0406 in A= 0407 in
ACI Limit= 0500 in oK ACILimit= 0475  in oK
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Exterior Panel I3 - I,

Exterior Panel |, - 14

Column Strip Middle Strip Column Strip Middle Strip
lgco= 5552 in‘ lmi= 6448  in* 5859  in' [ 5884  in®
W= 1724 k/ft wo= 0872 K/ft 1859 k/ft wy= 0.880  K/ft
w= 1221 k/ft w= 0618  Kk/ft 1316 k/ft w= 0623 K/ft

0050 in 0014 in 0053 in Apmar= 0.030 in
0.066 in 0.026 in 0.070 in AL mex= 0039 in
0201 in 0062 in 0212 in P 0119  in
Check Live Load Deflection Check Live Load Deflection
A= 0092 in A= 0109 in
ACI Limit= 0633 in oK ACI Limit= 0.667 in oK
Check Total Load Deflection Check Total Load Deflection
M= 0361 in M= 0.448  in
ACI Limit= 0475  in oK ACI Limit= 0500 in oK
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Appendix G: 2nd Floor Reinf Calcs

Flat Plate With No Edge Beams (By Direct Design Method)

[ 20 h= 16833 ft = 3
20 f Iy= 15166 fr s b
4000  psi Is= 0 f Frame C
60000  psi = 19163 f
£ psf = 17 ft L Middle 2 h >
00 psf = 1667 fr
teoar® 0 in Widthes 84165 ft Frame 8
teaa 20 in Widthy= 159995 ft ! !
= 1547 ft Widthe=  17.583  f h r' Middle 1 h] REFOFISEY Frome E JSeli] Frame £ Supp
b= 1750 ft Width= 95815 ft foned rL ! ,J_‘
Ina= 1350 f Widthe= 180815 ft - = e =
Ine= 1533 Widthye= 16.835 ft L ' h k ’ h i ke Tk
lns= 1832 R Note: Make sure | >y
= 1500 fr
Slab Thickness
Ceoa= 000 in
tainne= 667 in
trinad™ 807 in
Usetyg= 850  in > 5 oK
Wide Beam Action Punchirg Shear
[ 181 R Vasiziam 192 ® W SR [ 81
20 falgs 195 R o™ 195
743 in
3295  psf 1146 kips
1085 in
Long Direction 1956 Kps
Ve 511 kips % ; é Vo= 2034 kips
Vs 1468 Kps > V, oK Vs 262 kips
V= 1467  kips > V, oK
Short Direction
Vi 525 kips
Ve 1582 kips > V, oK
Deflection Check
25 Y%ofw,issustained
Assume: 90  %ofimmediate deflection due to dead load occurs befare partiticns are installed
x Checkiif: Nonstructural attached elements will be damaged by excessive deflection
Interior Panel - I, Exterior Panel I, - |,
Column Strip Middle Strip Column Strip | Middie Strip
lgcr™ 5399 gt lemia™ 5783 in* lecs= 4913t lerid™ 6600 jn'
wo= 1676 kit wo= 0780 K/t wo= 1525 kit wo= 0880 kit
W= 1187 Wit wes Kift W= 1080 K/t W 0623 kit
Aomer 0032 i in i 0052 in Bomac 0013 in
- 0042 i in o 0068 i o 0017 i
Bsine 0129 i B 0035 i Biasan® 0208 in Bcis 0053 i
Check Live Load Deflection Check Live Load Deflecticn
A= 0054 in 0.085 in
AQUmit= 0567 in oK 0639 in oK
Check Totd Load Deflection Check Total Load Deflection
A= 0222 in = 0353 in
ACUmit= 0425 in oK 0478 i oK
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Exterior Panel I- |,

Exterlor Panel Iy - Iy

Column Strip Middle Strip Celumn Strip | Middle Strip
lgea™ 5399 in' Igme= 7112 in* lgea™ in lpmid™ 5169  in'
Wo= 1676 K/ft wo= 0.8 Kfft wy= Kfit wo= 0773 Kfft
wy K/ft Wy 0623  Kfft W= kit W= 0547 Kfft
- in y o 0.008 in Boes in Boe= 0016 in
A in Ane= 0.015  in A e in A= 0020 in
Burgeem® 0208 in Dsgiint 0.036 in Aongrem® in Durgram® 0062 in
Check Live Load Deflection Check Live Load Deflection
008 in A= in
ACI Umit= 0.639 in oK ACI Limit= in oK
Check Total Load Deflecticn Check Total Load Deflection
A= 0333 in M= 0.264 in
AClLimit= 0479 i oK ACIUmit= 0425 in oK
Longitudinal Moments (ft-k)
’ 55.2 28.5
e I -26.5 74.3 I -53.0 -53.0 I
104.9 54.2
Total Static Mament Frame Xy | w4 am2 | 1007 1007 |
W 3205  psf
I/ I/l — 115.3 59.6
Mga= 1061 frk 815  frk | e ass2 | 1107 1107 |
Mos= 2017 frk 1549 ftk
M= 217 fek 1703 frk — 47.2 25.2
Mop= 0.8  fk 719 frk | 2.7 63.5 | -46.7 46.7 |
Mae= 713 fek 1357 frk
Mas= 1595 fk 1264 frk framaE: 89.1 47.5
| «s 1199 | es2 1
FrameF: 22 2
BEE e | s w21 |
Summary of Mements {ft-)
o= 0 Since flat plate (no beams)
Ganc= 29980  int 29980 in' Frame A Cal Strip: 42 ft Col Strip: 42 fit
5169 in* se84  in' Mid Strip: 42 ft Mid Strip: 4.2 ft
9|6 it o= 11108 M 26.5 55.2 743 -53.0 285 -53.0
10798 in® Is= 10339 i Mey= -55.7 29.7 171 39.7
02900 < 2.5 so Use %col strip value below Mo 221 186 132 114 13.2
Bus= 01526 < 2.5 so Use % cel strip value belew
Bie= 0.1388 < 2.5 so Use % col strip value below. ey Col Strip: 80 ft Col Strip: 80 ft
o= 02547 < 2.5 so Use % col strip value below Mid Strip: 80 ft Mid Strip: 80 ft
Peen 01350 < 2.5 so Use %ol strip value below M= -50.4 1049 4412 -100.7 54.2 -100.7
Pos= 01450 < 2.5 so Use % cal strip vaiue below M= 49.7 1059 -75.5 32.5 75.5
M 0.8 35.3 252 217 25.2
Ea Cdl strip= 971 %
Mid Strip= 29 % Cal Strip: 88 ft Col Strip: 88  ft
é s Col Strip= % Preal i Strip: 88 ft Mid Strip: 88 ft
& Mid Strip= % M= -55.4 1153 59.6 1107
g Col Strip= % Mear -54.7 69.2 358 -83.0
Mid Strip= 25.0 % M= 0.8 46.1 23.8 277
- Cal Strip= |5 % — Strip: a2 Col Strip: 8 R
Mid Strip= 15 % Mid Strip: 54 ft Wid Strip: 58t
2 - Cal Strip= 6.0 % M= 2.7 47.2 3.5 46.7 25.2 46.7
2 Mid Strip= 00 % Mg 21 283 477 -35.1 15. 35.1
Cdl Strip= 750 % Mu® 06 189 159 17 1041 1.7
" Mid Strip= %
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Col Strip: 84 ft Col Strip: 76 ft
Frame E:
& Cdl Strip= 986 % Mid Strip: 9.7 ft Mid Strip: 105  ft
xt
Mid Strip= 14 % 428 89.1 1199 -88.2 47.5 -88.2
K « Cal Strip= 60.0 % 4.2 53.4 89.9 -66.2 285 66.2
os
i’_ Mid Strip= 400 % 0.6 356 -30.0 221 19.0 221
Col Strip= 750 %
Int
Mid Strip= 250 % Col Strip: 84 it Col Strip: ft
Frame F:
Mid Strip: 85 ft Mid Strip: ft
" Col Strip= 7.5 % Muge= -39.9 82.9 1116 -821 4.2 2.1
xt
Mid Strip= 2.5 % M= 393 49.8 8.7 26.5 61.6
a
@ . Col Strip= 600 % Muig= 0.6 33.2 27.9 -205 17.7 20.5
o5
\E Mid Strip= 400 %
Cdl Strip= 750 %
Int
Mid Strip= 250 %
Col Strip= 987 %
Ext
Mid Strip= 13 %
‘s Cdl Strip= 500 %
(= Pos
g Mid Strip= 400 %
Col Strip= 750 %
Int
Mid Strip= 250 %
Cal Strip= 986 %
Ext
Mid Strip= 14 %
5 Col Strip= 600 %
£ Pos
g Mid Strip= 00 %
Col Strip= 750 %
Int
Mid Strip= 250 %
Assume:
# 5 bars
interpolate Machine:
p= =
Low 0.002 175
High 0.0035 204
Result 0.00329 192
Design of Slab Reinforcement for Frame A
Column Strip Middle Strip
- Exterior Span Interior Span 00 Exterior Span Interior Span
Description Description
Mee M Min M M Mea M M M M
Moment: My o 25.8 331 -55.7 39.7 171 Moment: M, 4 08 21 186 13.2 114
Col. Strip Width: b 505 50.5 50.5 50.5 505 Col. Strip Width: b 50.5 50.5 50.5 50.5 50.5
Effective Depth: d 7.44 744 7.44 744 7.44 Effective Depth: d 7.44 7.44, 7.44 7.44 744
M, x12/5 6.1 79 132 9.4 41 M,x12/b 0.2 52 -44 34 27
Mo =MJ/4 286 6.8 61.9 <41 19.0 Mo =My/¢ 08 24.5 206 147 127
R=M,x 12000bd® 123.0 1580 2659 189.6 81.7 R=Mox 12000/bd” 3.7 1054 886 632 54.5
p=SeeTableASa 0 0 0.00463 o o p=SeeTableA.5a o 0 o 0 0
Proin = See Table A4 — D = See Table A4 0.0033
Pra =See Table A4 € o006 [——> Proax = See Table A4 0.0206
Check Prin NG. NG. oK NG, NG. Check Prin NG. NG. NG. NG. NG.
Check Prosc (o] oK oK oK oK Check P oK oK oK OK oK
Usep 0.0033 0.0033 0.00463 0.0033 0.0033 Usep 0.0033 0.0033 0.0033 0.0033 0.0033
Ag=pbd 124 124 174 124 1.24 As=pbd 124 124 1.24 124 124
Aqin = -00185t 077 0.77 0.77 0.77 077 Agrin =-0018bt 077 0.77 0.77 0.77 0.77
Check A;> Aq min oK oK ok oK oK Check A;> Aymn oK oK oK oK oK
Use A, 124 1.24 1.74 124 124 Use A 1.24 1.24 1.24 1.24 124
No. of Bars s 5 3 5 5 No. of Bars 5 5 5 5 5
Min No. of Bars 3 3 3 3 3 Min No. of Bars 3 3 3 3 3
Use No. of Bars s 5 6 5 5 Use No. of Bars 5 5 5 5 5
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Design of Slab Reinforcement for Frame B

Column Strip Middle Strip
Exterior Span Interior Span Exterior Span Interior Span
Description Description
Mg M M M M M M My M M
Moment: Mycq 9.7 62.9 -105.9 75.5 325 Moment: Mycq 0.8 420 353 25.2 217
Col. Strip Width: b 96.0 96.0 96.0 96.0 96.0 Col. Strip Width: b 96.0 96.0 96.0 96.0 96.0
Effective Depth: d 7.44 7.44 7.44 744 7.44 Effective Depth: d 7.44 7.44 7.44 7.44 7.44
Myx12/b 6.2 7.9 13.2 9.4 41 M,x12/b 01 52 44 31 27
Mo =M/ -55.2 69.9 -117.7 8.9 362 My = My/$ 0.9 46.6 292 280 241
R = M, x 12000/bd” 124.7 1580 2659 189.6 817 R=M,x 12000/bd” 1.9 1054 886 63.2 54.5
p=SeeTableASa 0 a 000463 0 0 p=SeeTableASa 0 0 0 0 0
Pran = See Table A4 € > Pron = See Table A4 0.0033
P = See Table A4 €—————— o0 [ Prma: = See Table A4 0.0206
heck Prn NG. NG. oK NG. NG. Check Prun NG. NG. NG. NG. NG.
Check Prnac oK oK oK oK oK heck Prnax oK oK oK oK oK
Usep 00033 0.0033 0.00453 0.0033 0.0033 Usep 0.0033 0.0033 0.0033 0.0033 00033
A, =pbd 236 236 331 236 236 A =pbd 236 236 2.36 236 236
A, pin =-0018bt 147 147 1.47 147 1.47 A, in =.0018bt 1.47 147 1.47 147 1.47
Check Ag> Ag pin oK oK oK oK oK Check As> Agpin oK oK oK oK oK
Use A, 236 236 331 236 236 Use A, 236 226 2.36 236 236
No. of Bars 8 1 8 8 No. of Bars 8 8 8 8 8
Min No. of Bars 5 3 G 5 6 Min No. of Bars 5 5 5 5 6
Use No. of Bars B 8 1 8 8 Use No. of Bars g 8 8 8 8
Design of Slab Reinforcement for Frame C
Column Strip Middle Strip
Exterior Span Interior Span Exterior Span Interior Span
Description Description
Moo M M M Mee M Min M M
Moment: Mycq -54.7 69.2 1164 .0 358 Moment: Mycy 0.8 46.1 -388 21.7 238
Col. Strip Width: b 105.5 105.5 105.5 105.5 105.5 Gdl. Strip Width: b 105.5 105.5 105.5 105.5 105.5
Effective Depth: d 7.04 7.44 7.44 7.44 7.44 Effective Depth: d 7.44 7.44 7.44 7.44 7.44
M, x12/b 6.2 7.9 132 9.4 41 M, x12/b 041 52 44 31 2.7
Mo =MJ/$ 50.7 769 1293 2.2 39.7 Mo =MJ/$ 09 51.2 431 30.7 26.5
R = M, x 12000/bd 124.9 1580 2659 189.6 817 R= M, x 12000/bd? 1.8 1054 886 63.2 54.5
p=SeeTableASa 0 0 000463 (] 0 p=SeeTableA.5a 0 0 0 0 0
Orain = See Table A4 €« o003 [ Prin = See Table A4 0.0033
Prac = S22 Table A4 -— 0.0206 F——m> Prmac = S2¢ Table A4 0.0206
Qreck prin NG, NG. oK NG. NG. Check Prin NG, NG. NG, N.G. NG.
Check Prac fol oK oK oK oK Check Prax oK oK oK oK oK
Usep 0.0033 0.0033 000453 0.0033 0.0032 Usep 0.0033 0,0033 0.0033 0.0033 0.0033
As=pbd 2.59 2.59 3.63 2.59 2.59 As=pbd 259 2.59 2.59 2.59 2.59
Aqin =-0018bt 161 161 1.61 161 1.61 Aqen =.0018bt 1.61 161 1.61 161 161
Check A, > A, nin oK oK oK oK oK Check As> Ag nin oK oK oK oK oK
Use A, 2.5 259 362 259 259 Use A, 2.59 259 2.59 259 259
No. of Bars 9 9 12 9 9 No. of Bars 9 9 s 9 9
Min No. of Bars 7 7 7 7 7 Min No. of Bars 7 7 7 7 7
Use No. of Bars 9 9 12 9 9 Use No. of Bars 9 9 9 9 9
Design of Slab Reinforcement for Frame D
Column Strip Middle Strip
Exterior Span Interior Span Exterior Span Interior Span
Description ) ) Description i ) X
Mex M M M M Mes M M e M M
Moment: M, cq 221 283 47.7 351 151 Moment: Mycq 06 189 159 1.7 101
[« p Width: b 50.5 50.5 50.5 455 455 Col. Strip Width: b 54.5 64.5 64.5 69.5 695
Effective Depth: d 6.81 681 6.81 6.81 681 Effective Depth: d 6.81 681 6.81 6.81 681
M, x12/b 5.3 6.7 413 9.2 4.0 M, x12/b 041 35 -3.0 2.0 1.7
Mo =M,/$ 245 315 -53.0 29.0 168 Mo =MJ/$ 0.6 21.0 7.7 13.0 12
R = My x 12000/ 125.8 161.1 2714 214 954 R'= My x 12000/bd’ 2.6 84.1 70.8 483 416
p=SeeTableASa o 0 000472 0.00381 0 p=SeeTable A 5a 0 0 0 0 0
Pran = See Table A4 € o003 [/ Prin =See Table A4 0.0033
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Prs =See Table A4 € 00w6 > Pra =522 Table A4 0.0206
Check Prin NG, NG oK oK NG. Check Pran NG, NG. NG. NG. NG
Check P oK oK oK oK oK Check Prax oK oK oK oK oK
Usep 0.0033 0.0033 0.00472 0.00381 0.0033 Usep 0.0033 0.0033 0.0033 0.0033 0.0033
Ag=pbd 114 114 1.62 118 1.02 As=pbd 145 145 1.45 1.56 1.56
Aqin =-0018bt 077 077 0.77 0.70 0.70 Agia =.0018bt 0.99 0.99 0.99 1.06 1.06
Check Ag> Ag in oK oK oK oK oK Check As> Aqin oK oK ok oK oK
Use A, 114 114 1.62 118 1.02 Use A, 145 145 1.45 1.56 1.56
No. of Bars 4 4 6 4 4 No. of Bars 5 5 5 6 6
Min No. of Bars 3 3 3 3 3 Min No. of Bars 4 4 4 5 5
Use No. of Bars a a4 6 4 4 Use No. of Bars 5 5 5 3 6
Design of Slab Reinforcement for Frame E
Column Strip Middle Strip
Exterior Span Interior Span Extericr Span Interice Span
Description " Description R "
Mea M Mim M M Mex M M M M
Moment: M, ey 42.2 534 -89.9 6.2 285 Moment: M, 0.6 356 200 221 19.0
Col. Strip Width: b 101.0 101.0 101.0 91.0 91.0 Cl. Strip Width: b 116.0 116.0 116.0 126.0 126.0
Effective Depth: d 6.81 6.81 6.81 6.81 6.81 Effective Depth: d 6.81 6.81 6.81 6.81 6.81
M,x12/b 5.0 6.4 4107 87 38 M, x12/b 01 37 31 21 18
Mo =MJ/§ 46.9 594 -99.9 73.5 317 My =M/ 08 396 333 24.5 211
R=M,x 120004 1202 1520 255.8 208.9 90.0 R=M,x12000/bd® 1.4 833 74.3 503 433
p=SeeTableA.5a () 0 0.00444 0.00359 0 p=SeeTable A5a 0 0 0 0 o
Proin = See Table A4 €c———— o033 > Orn =See Table A4 0.0033
P =522 Table A4 € 0006 [—> P =522 Table A4 0.0206
Check Prin NG. NG. oK oK NG. Check Pran NG. NG. NG. N.G. NG,
Theck Prosc oK oK oK oK oK Check Pra oK oK oK oK oK
Usep 0.0033 0.0033 0.00444 0.00359 0.0033 Usep 0.0033 0.0033 0.0033 0.0033 0.0033
Ag=pbd 227 227 .05 223 205 A;=pbd 261 261 261 23 28
Aqin=.0018bt 155 1.55 1.55 129 139 Agin=.0018bt 177 177 177 1.93 1.93
Check As> As in oK oK oK oK oK Check A;> Agrn oK oK oK oK oK
Use A 227 227 3.05 223 2,05 Use A, 261 261 261 28 283
No. of Bars 8 8 10 8 No. of Bars 9 9 9 10 10
Min No. of Bars 6 3 5 6 6 Min No. of Bars 7 7 7 8 8
Use No. of Bars 8 8 10 8 7 Use No. of Bars 9 9 9 10 10
Design of Slab Reinforcement for Frame F
Column Strip Middle Strip
Exterior Span Interior Span Extericr Span Intericr Span
Description X ) ) . Description ) N ) .
M M M M M Moo %) Mire ™ ™
Moment: Myca -39.3 498 8.7 61.6 265 Moment: My cg 06 332 279 20.5 177
Col. Strip Width: b 100.5 100.5 1005 51.0 91.0 Cal. Strip Width: b 101.5 1015 1015 111.0 111.0
Effective Depth: d 6.81 6.81 6.81 6.81 6.81 Effective Depth:d 6.81 6.81 6.81 6.81 6.81
M,x12/b 47 59 10.0 81 35 M, x12/b 04 39 -33 2.2 19
My =MJ4 43.7 553 93.0 684 295 My =MJ/$ 0.6 6.9 310 22.8 19.7
R =M, x12000/bd 112.3 1422 2393 194.5 838 R=M,x 12000/bd” 1.6 939 79.0 531 458
p=SeeTableASa 0 [ 0.00414 0.00334 0 p=SeeTableASa 0 0 0 0 0
Prin =522 Table A4 € 00033 [——> P =522 Table A4 0.0033
O =S Table A4 — W s> P =S Table A4 0.0206
Check Prin NG. NG. oK oK NG. Check Prun NG N.G. NG. NG. NG,
eck Pryge oK ok oK oK oK Check Pgy oK oK oK oK oK
Usep 0.0033 0.0022 0.00414 0.00334 0.0032 Usep 0.0032 0.0033 0.0033 0.0033 0.0033
A= pbd 226 226 2.83 2.07 205 A;=pbd 228 228 2.28 2.50 2.50
Asmin=.00180t 154 1.54 1.54 139 139 Asmin =-0018bt 1.55 1.55 1.55 1.70 1.70
Check A,> oK oK oK oK oK Check Ag> A iy oK oK oK oK oK
Use A, 226 226 2.83 2.07 205 Use A, 228 228 2.28 2.50 2.50
No. of Bars 8 8 10 7 No. of Bars 8 8 8 9 9
Min No. of Bars 6 6 65 6 5 Min No. of 8ars 5 6 6 7 7
Use No. of Bars 8 8 10 7 7 Use No. of Bars 8 8 8 9 9
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Slab reinforcement for Middle Strip 1

Slab reinforcement for Middle Strip 2

oo Exterice Span Intarior Span Exterior Span Interior Span
Description
s Mt M Mine M M Mot M Mire M
Frame A Width {ft) 42 a2 42 42 42 Frame B Width (ft) 3.8 38 3.8 38 38
Frame B Width (ft) a2 a2 42 2 42 Frame CWidth (ft) 3.8 38 38 2.8 28
No. of Bars from Frame A 5 5 5 5 No. of Bars from Frame B 4 4 4 4
No. of Bars from Frame B 4 4 4 4 4 No. of Bars from Frame C 4 4 4 4 4
Use No. of Bars 10 10 10 10 10 Use No. of Bars ] 8 B 8 s
Slab reinforcement for Middle Strip 3 Slab reinforcement for Middle Strip ¢
Exterior Span Interior Span Exterior Span Intarior Span
Description Description
Mea M Mine M M Meq M M M M
Frame D Width (ft) 5.4 54 54 5.8 5.8 Frame E Width (ft) 43 43 43 47 a7
Frame E Width (ft) 5.4 54 54 5.8 58 Frame F Width {ft) a3 a3 a3 a7 a7
No. of Bars from Frame D 5 5 s 3 5 No. of Bars from Frame E 4 4 4 4 4
No. of Bars from Frame E 5 5 5 5 3 No. of Bars from Frame F 4 4 4 5 5
Use No. of Bars 1 1 11 12 12 Use No. of Bars 9 9 9 10 10
Summary of Required Reinforcement
I 16.833 ft i 850 in
I 19.163 ft fa 4000 psi
I 15.166 ft o 20 in
Iy 17 ft | P 20 in
Long Bar Slab Reinforcement Distribution
See Above for Column and Middle Strip Widkhs
Note: Reinforcement may need to be added due to Unbalanced Moments
P A Toar © A O
4 4 6 4 4 4
v v v v v v
&
S 8 8 8 8 8 8
w
i } I | | } |
) f 4 ) 4 4
4 4 6 4 4 4
— v v v v U
iR 4 £ * 4 i
5 5 6 5 5 5
v ¥ v v v v
&
&
5 10 10 10 10 10 10
o
i | | | | | |
4 " 4 5 4 4
5 5 6 5 5 5
oI ¥ ¥ ¥ L ¥ ¥ ¥ Ak
- J
19.163 ft 17 ft
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Short Bar Slab Reinforcement Distribution
See Above for Column and Middle Strip Widths
Reinforcement may need to be added due to Unbalanced Moments
J] ITJ =
- < —> A — in —> | €— n —> =] — ¢ —>
ﬁ — ¢ —p = — <t —p|— < —> = — < —>
a
— > — N — (—m—)t—m—) —— > — = —>
E'I E (ol
- | L= |-
— o —> = —ov—|e—v—0> E——g——— — v —>
: — =) = €— in —> | €— n —> o € n —>
£
— <+—> ¢——— o —> (——m——j(—m—) — o — — n —>
m; 1 0
| J
19.163 ft 17 ft
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Column Design of Ground Floor Columns

Tridl Column . Roof Sepe= P 42 —_ - - Id‘
b= 20 in Wypro= 23 psf ® ® ®
h 20 in W= 20 psf S h
Use # 9 bars Waow= 308  psf
&= 25 in 35 psf F T] . P
a 150 psf Non-Reducible h Bef"'"g
Axis
30 psf Y I e hs
5 40 psf barsyer T
dudes roof but notground 5 psf h
h= 10 ft W= 40 psf hd b hd —
he= 1067 f Wap= 35 psf =
hy= 1067 f wig= 100 psf Non-Reducible
hy= 1266  ft W ground™ N/A psf
hy= 14 ft Wi ground™ N/A  psf
A / 7 / G /
Column Strength / Strength Interaction Curve
Pure Compression Balanced-Strain Strength
20351  kips 8= 0.00207 By= 0.85
= 1036 in < h oK A= 09%  in?
Pure Tension o= 2.50 in fa= 60.00 ksi
To= 7157 kips o= 750  in fo= 2400 ksi
dy= 1250 in [ 800 ksi
Pure Bending (Sclve by Hand) dg= 17.50  in fa= -60.00  ksi
&= in [ ksi
de= in [ ksi
. in fie ksi
dg= in fg= ks
Py= 610.6  kips 5949  frk
Live Load Reduction (L =L, x &)
Column CD Column CE Colurmn CF
o= 20 in toar 20 i teoar® 20 in
ta20= 20 in toi2d™ 20 in teaza= 20 in
A= 673.885058 f¢? A= 1271.70806 f2 A= 1184.02922 2
A= 168471515 2 A= 317927015 f2 A= 296.009805 {2
KuAr= 2605.54423 f? Kuhr= 508682223 f* KyAr= 4736.15688 f
KuAy > 400ft oK KuAy > 400f¢ oK KyAr > 400f2 oK
054 a= 046 o= 0.47
Qoo 1.00 o= 0.88 Qo= 0.90
Column BD Column BE Column 8F
20 in torar™ 20 in teapar= 20 in
20 in 20 in topar= 20 in
612.196827 ¢ A= 115717984 {2 A= 1077.40633 ¢
153.299209 2 Arroof=  289.294959 fi2 A= 269.351583 f2
245278735 ¢ Kuh=  4628.71035 2 KyAr=  4309.62522 f¢
> 400f% oK Kuhr > 400f7 oK KuAr > 400ft oK
055 a= 0.47 0.48
1.00 o™ 0.91 o™ 0.93
Column AD Column AE Column AF
20 in [y 20 in taiia™ 20 in
20 in LT 20 in tooome= 20 in
A= 322.570779 £ A= 608.731779 2 A= 56676711 i
An=  80.6426948 2 A= 152182945 2 A= 141691778 2
KyA= 120028312 12 Kuh= 243492712 2 KyA=  2267.06844 12
KuAr > 400f oK Kuhy 400 oK KuAr > 400f¢ oK
o= 0.67 a= 0.55 0.57
ot 1.00 P 1.00 o= 1.00
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Total Loads

Column CD Column CE Column OF
Merags ong= 68 fr-k Merass erg= 58 fk Metagsions= 58 fok
Merass go 9% frk Merses sho™ 96 ft-k Mersps sror 9% fk
Myntong= 4.0 fek Moo 270 frk Mo 151 fek
Mugp, o= 219 fek Murtyshor™ 402 frk Myt shor 375 fek
P= 494 kips P= 912 Kps n= 8.1  kips
Po= 1154 kips Po= 2025 kips Po= 1897  kips
Pou= 86  kips Psu= 154 kips Pu= 145  kips
Miyjoog™ 100.0  frk Myjorg™ 95.0 Myiorg™ 81 frk
My dron= 179 frk Miyshore™ 1362 frk My o= 1335 frk
P= 217 kips Pr= 3966 kips = 3710 kips

Column BD Celumn BE Column BF
Merass jong™ 68 fik Merass erg™ 68 ft-k Merassjong™ 68 fk
Merass, sron= % fik Merags shoe 96 fik Merags sron= 9% frk
Muntyong= 73 fek Mo org™ 245 frk Murtiong™ fek
Myt dron= 10 fek M shor= 204 frk Myt dron= fek
P= 451 kips P= 2.2 kps kips
Py 106.5  kips o= 1858 kips kios
Pyu= 7.8 kips 142 kips kips
M= 1053 fek Myjong™ 925  ftk Myiorg® 818  fk
My o= 107.0  fk Myshon= 1161 fk My shon= 147 fok
Pr= 203.9  kips A= 3632 kips = 3209 kips

Column AD Column AE Column AF
Merans jong™ 68 fe-k Merassjorg® 58 f-k Merassiong™ 68 frk
Merass o= £ fik Merags shoe= 96 fk Merags sron= 9% frk
Mantjong= 191 fek Mut jorg™ 125 fek Murtjong™ 70 fk
My o= 163 frk M sheor™ 200 frk My o= 279 fek
p= 245 kips P= 448  kips n= 41.8  kips
Po= 642 kips o= 1058  kips Po= 9.8 kips
Pgue= 4.1 kips Pgy= 7.7 kips Pu= 7.2 kips
Moo= 871 fek Majone™ 80.5  ftk Muyjong® 750 fek
M, o= 123 frk Myshon™ 1260  frk My o= 1239 frk
Pr= 1182 kips Pr= 2026 kips Pr= 190.2 kips
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Unbalanced Moments in Columns

Checkif: In accordance to ACI 13.5.3.3

# 5 bars
713 in
329.5 psf
1413 psf

Exterior Column CD (Reinforcement Needed)

teottar 20 in b= 7425 in
20 in by= 23.56  in
017 frk by= 2743 in
665  frk V= 1338 kips
385 frk Vo= 2008  kips
Ves= 1632 kips
V= 555  kips e 1004 kips
Transferrad by Flexure
e 0617
Mg iors™ 4.0 frk My o= 219 frk
Mg 2oong™ 1080 frk Mugzoeshon= 179 frk
Meolrghe™ 236 frk Meesit™ 252 ftk
My < Moy Need Reinforcement: Mg < M Need Reinforcement
Description Value Description Value
Moment: M, 854 Moment: M, 92.7
Strip Width:b 455 Strip Width: b 3275
Effective Depth: d 713 Effective Depth: d 713
M, x12/b 22.5 M, x12/b 34.0
My =MJ/$ 94.9 Mn= MJ/$ 103.0
R=M,x 12000/od 493.2 R =M, x12000/od” 743.2
p=SesTableASa 0.00892 p=SeeTable ASa 0.01416
Pran = See Table Ad 0.0033 Prmin = S22 Table A4 0.0033
Pruo =522 Table A4 0.0206 Prac = S22 Table A4 0.0206
Check Prun oK Check Prin oK
Cheek Pac oK Check P oK
Usep 0.00892 Usep 0.01416
A;=pbd 2.89 As=pbd 3.30
Agin = 0018t 0.70 Agpin = .0018bt 0.50
Check A;> Agun oK Check A; > Agin oK
Use A, 2.89 Use A, EX)
No. of Bars 10 No. of Bars 1
Min No. of Bars 3 Min No. of Bars 2
Use No. of Bars 10 Use No. of Bars 11
Transferred by Eccentricity of Shear
V= 55. kips Vi= 555  kips
Muyjore 255  frk M shore= 136 ftk
Centroid= 748 in Centroid= 1356 in
= 33980 int )= 87096  in*
A= 529 in® A= 529 in?
= -40 psi v 7% ps
v 172 ps V= 130 ps
172 ps Vo= 130 pd
190 ps v 190  ps
Vu oK a > vy oK
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Exterior Column BD (Reinforcement Needed)
tear= 20 in b= 7425 in
teoza= 20 in b= 2356 in
Mg jong® 2007 frk by= 2713 in
Myjong= 60.5  frk Va= 1338 kips
Myston= 178 fek Ve 2008  kips
Vo= 1632 kips
V= 50.5  kips V= 1004 kips
Transferred by Flexure
e 0617
Musyjong™ 373 fek Mgy shor= 1.0 frk
Mg sotong™ 1053 fek Mo rshon= 1070 frk
Meargh™ 235 frk Mesie= 43 frk
Mp < Moy Need Reinforcement Megsrgh= 252 frk
Mg < Mg Nead Reinforcement
Description Value Description LeftSide  RightSide
Moment: M, 81.8 Moment: M, 72.7 8.7
Strip Width:b 455 Strip Width: b 3275 22.75
Effective Depth: d 743 Effective Depth: d 7.13 713
Myx12/b 26 Mux12/b 26.6 293
Mo =My/d 90.9 M, =M/ 0.7 %0.8
R = M, x 12000/bd” 472.1 R = M,x12000/bd’ 582.7 655.4
p=SeeTableASa 00085 p =See Table A5a 0.01072 0.01225
P =See Table A4 0.0033 Pmin=See Table A4 0.0033 0.0033
Pronc = 522 Table A4 00206 Prusc = 522 Table A4 0.0206 0.0206
Check Prin oK Check Prin oK oK
Check P OK Check Py oK oK
Usep 00085 Usep 0.01072 0.01225
A,=pbd 276 A,=pbd 2.50 2.8
Asin = 00186t 0.70 Agin = 0018t 0.50 0.50
heck As> Ay min oK Check A > Agmn oK oK
Use A 2.76 Use A 2.50 2.8
No. of Bars 9 No. of Bars 9 10
Min No. of Bars 3 Min No. of Bars 2 2
Use No. of Bars 9 Use No. of Bars 9 10
Transferred by Eccentricity of Shear
V= 50.5  kips V= 50.5  kips
Muorg= 3.2 fek Musshort= 68  frk
Centreid= 748  in Centroid= 13.56 in
J= 33980 in* 87096  in*
A= 529 i 529 in?
36 pd v= 8 ps
157 ps = 108  ps
V= 157 ps Ve 108  ps
Ve 190 ps > v, oK Pvee 190  ps > vy oK
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Corner Column AD (Reinforcement Needed)

G 20 in b= 4713 in
te2ar= 20 in b= 256 in
Majeng= 1061 frk b= 056 in
Myiorg™ 318 fk Vo= 8.9  kips
Mo shore= 90.8  frk Vo= 1274 kips
Miyshon™ 72 fek Vo= 1067  kips
Vi 266 Kps Ve 637  kips

Transferred by Aexure

= 0.600
Mo jong® 191 fk Mushor™ 163 ftk
Mustotiong™ 871 frk Mo zosshon= 123 frk
Moy ngh™ 167  fk Meysrgh= 143 frk
My < Mg Need Reinforcement Mg < My Need Reinforcement
Description Value Description Value
Moment: M, 704 Moment: M,, 98.0
Strip Width: b 32.75 Strip Width: b 3275
Effective Depth: d 743 Effective Depth: d 713
M, x12/b 258 M, x12/b 35.9
My =MJ/$ 782 My = M/ 1089
R = M,x 12000/0d” 564.5 R = M,x12000/bd’ 7859
p=SeeTableA.Sa 0.01035 p=See Table ASa 0.01511
Proin = See Table A4 0.0032 Proin = See Table A4 0.0033
P = 5ee Table A4 0.0206 P = See Table A4 0.0206
Check Prun oK Check Prin oK
Check P e oK Check Py oK
Usep 0.01035 Usep 0.01511
A.=pbd 242 A.=pbd 3.53
Aq i =.0018bt 0.50 A in = 0018t 0.50
Check A,> A,y oK Check A, > A o oK
Use A, 242 Use A, 3.53
No. of Bars g No. of Bars 12
Min No. of Bars 2 Min No. of Bars 2
Use No. of Bars 8 Use No, of Bars 12

Transferred by Eccentricity of Shear

266  kips Vi= 266  kips
Mujons= 127 frk 109 frk
Centroid= 7.85  in 785 in
32489 in' 32489 in*

36 o’ 336 in’

V= 5 oS V= % psd

V= 116 ps Ve 11 ps

v 116 ps v 11 ps

Vo= 190 ps V= 190 ps

Wn > v, oK W > vy oK
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Interior Column CE (Reinforcement Needed)

e 20 in be= 10850 in
Cogzd™ 20 in by= 2743 in
Myjong= 450  fek b= 2743 in
My shor= 67.0  frk V= 1956  kips
Vo= 2934 Kips
Ves= 2262 kips
Ve 1048 kips W= 1467  kips
Transferred by Flexure
= 0.600
Mt ione™ 27.0 frk Mg do= 40.2 frk
Mussoxiong™ 95.0  frk Mugrdont= 1362 frk
Moo sefe= 502 frk Mot 4ek= 331 fek
Mgl right™ 35.8 fek My < My Need Reinforcement
My < Mey Need Reinforcement
Description LeftSide  Right Side Description Left Side
Moment: M, 2438 59.2 Moment: M, 103.1
Strip Width: b 45,5 Strip Width: b 45.5
Effective Depth: d 743 743 Effective Depth:d 713
M, x12/b 18 156 M, x12/b 27.2
M, =M/$ 498 65.7 Mo =M/fh 1146
R=M,x12000/bd" 2585 2416 R= My x 12000/bd’ 595.4
p=SeeTableA.5a 0.0045 0.006 p=SeeTableASa 0.011
Prin =See Table A4 0.0033 0.0033 Prun = See Table A4 0.0033
P = S Table A4 0.0206 0.0206 Proax = S22 Table A4 0.0206
Check Prun oK oK Check Prn oK
Check Pra oK oK Check P oK
Usep 0.0045 0.006 Usep 0.011
A;=pbd 1.46 1.95 A;=pbd 357
Aqia = 0018t 0.70 0.70 Agin =.0018bt 0.70
Check A,> A, o oK oK Check A,> A, nin oK
Use A, 146 195 Use A 157
No. of Bars 5 7 No. of Bars 12
Min No. of Bars 3 3 Min No. of Bars 3
Use No. of Bars 5 7 Use No. of Bars 12
Transferred by Eccentricity of Shear
kips V= 1048  kips
ftk My short™ 26.8 f-k
in Centroid= 13.56  in
in' = 96434 in*
in® A= 73
vi= 105 ps v 90 pd
V= 166  ps ve= 1@ ps
viE 166 ps v 18 pd
= 190 ps > v, oK = 190 ps > v, oK
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Interior Column BE (Reinforcement Needed)
tota® 20 in b= 10850 in
teaiaar™ 20 in by= 2743 in
Mygong™ 409 frk by= 2743 in
Myshon= 335 fek Vo= 1956  kips
Vo= 2034 kips
Ves= 2262 kips
Vo 953 kips Ve 1467 kips
Transferred by Flexure
= 0.600
Muons= 245 ftk Mug dor= 2014 fek
Migeoore™ 9.5  frk Mpmdon= 1161 frk
Moo efc™ 502 ftk Moy seh™ 405  frk
Meyrgh= 58 frk M zigh= 321 fek
My < My Need Reinforcament Myp < My Need Reinforcement
Description leftSide  Right Side Description LeftSide  Right Side
Moment: M, 423 56.7 Moment: M, 75.6 8.0
Strip Width:b 455 455 Strip Width: b 45.5 455
Effective Depth: d 743 743 Effective Depth:d 7.13 743
Myx12/b 12 15.0 M, x12/b 19.9 218
My =MJ/¢ 471 63.1 Mo =M/4 8.0 923
R=M,x12000/od? 2444 276 R=M,x 12000/od’ 4365 4794
p=SeeTableASa 000422 0.00575 p=SeeTableASa 0.00782 0.00865
Prun =522 Table A4 0.0033 0.0033 Prui =522 Table A4 0.0033 0.0033
Prna = Se Table A4 0.0206 0.0206 Prac = 52 Table A4 0.0206 0.0206
Check Prmin oK oK Check Prin oK oK
Check Pra aK oK Check Pa oK oK
Usep 0.00423  0.00575 Usep 0.00782 0.00865
A, =pbd 137 1.86 2.54 2.80
Asin 070 0.70 070 0.70
Check A, > Agn oK oK Check A, > Agun oK oK
Use A, 137 1.85 Use A, 2.54 2.80
No. of Bars 5 7 No. of Bars 9 10
Min No. of Bars 3 3 Min No. of Bars 3 3
Use No. of Bars 5 7 Use No. of Bars 9 10
Transferred by Eccentricity of Shear
V= 95.3 kips Vi 95.3 Kkips
My o= 164 frk My o= 134 frk
Centroid= 1356 in Centroid= 1356 in
)= 96434 int )= 96424 in'
A= 773 in? 773 in?
vi= % psi v 101 psi
v 151 psi v 146 psi
iE 151 psi v 146 psi
e 90 ps > vy oK v 190 ps > vy oK
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Exterior Column AE (Reinforcement Needed)

toiar® 20 in b= 7425 in
togad= 20 in b= 2743 in
Myiong= 215 frk b= 2356 in
My shor= 173 frk V= 1338 kips
My shor= 514 ftk \ZS 2008 kips
Ves= 1632 kips
V= 501 Kps Ve 1004 kips
Transferred by Flexure
¥= 0.583
Mubiong™ 12,5 frk M dee= 300 frk
Mubstctiong™ 0.5 frk Moo= 1260  frk
Moy pehe= 361 frk Megsigh= 190  frk
Meamgh= 258  frk My < Moy Need Reinforcament
Me < My Need Reinforcement
Description Left Side Right Side Description Value
Moment: M, pres 54.8 Mament: M, 106.9
Strip Width: b 3275 3275 Strip Width: b 455
Effective Depth: d 743 713 Effective Depth:d 713
Myx12/b 16.3 201 M, x12/b 282
M, =M/} 493 0.9 M,=MJ/é 188
R =M, x 12000/bd® 356.2 4393 R= M, x 12000/bd’ 617.2
p=SeeTableASa 0.00628  0.00787 p=SeeTableA.5a 0.01144
Proin = See Table A4 0.0033 0.0033 Pmin = See Table A4 0.0033
Prnsc = S Table A4 0.0206 0.0206 P =Sae Table A4 0.0206
Check Py oK oK heck Py oK
heck P oK oK Check Pra oK
Usep 0.00628  0.00787 Usep 0.01144
A =pbd 147 184 A=pbd an
Ay i =-0018bt 0.50 0.50 A, pin =-0018bt 0.70
Check As> Ay nin oK oK heck Ay > Agin oK
Use A, 147 184 Use A, an
No. of Bars 5 6 No. of Bars 13
Min No. of Bars 2 2 Min No. of Bars 3
Use No. of Bars 5 6 Use No. of Bars 13
Transferred by Eccentricity of Shear
V= 501 Kps V= 501 kips
Mu,tong™ 90  ftk Mu,shore= 24 frk
Centreid= 1356  in Centroid= 7.48 in
)= 87096 it 33080 it
A= 529 in® A= 529
V= 78 psi = 27 ps
V= 12 pd V= 151 ps
vi= 112 psi v 151 ps
Vo= 190 psi > v, oK V= 190 ps > v, oK
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Interior Column CF (Reinforcement Needed)

totar= 20 in b= 10850 in
oazarm 20 in by= 2713 in
Myjorg= 252 frk by= 2743 in
My or= 624  frk V= 1956  kips
Vo= 2924 kips
Ves= 2262 kips
V= 97.5  kips W= 146.7  kips
Transferred by Alexure
= 0.600
My jong® 151 frk Mg hon= 375 frk
Mubstottong™ 81 frk Mo totshore= 1325 frk
Moo gef= 58 frx Moy sehe= 08 frk
Mg < My Need Reinforcement Mg < My Need Reinforcement
Description Vaue Description Vaue
Moment: M, 47.2 Moment: M, 102.7
Strip Width: b 45.5 Strip Width:b 455
Effective Depth:d 7.13 Effective Depth: d 713
M,x12/0 12.5 M,x12/b 274
My =M/ 52.6 My = M/ 1141
R=M,x12000/bd” 2733 R = Myx 12000/bd” 592.6
p=See Table ASa 0.00476 o =See Table A5a 0.01093
Prin = See Table A4 0.0032 Prin = See Teble A4 0.0033
Prs = See Table A4 0,0206 Proe = S22 Table A4 0.0206
Check ppin oK Check P oK
Check P oK Qheck Ps oK
Usep 0.00476 Usep 0.01093
A =phd 1.54 A,=pbd 3.54
A= 001858 0.70 A i = 00185t 0.70
Check A, > Aq min oK Check A, >Agmin oK
Us= A, 1.54 Use A, 254
No. of Bars 6 No. of Bars 12
Min No. of Bars 3 Min No. of Bars 3
Use No. of Bars 6 Use No. of Bars 7
Transferred by Eccentricity of Shear
Vi 97.5  kips Vi~ 97.5  Kps
Mu= 101 frk My= 5.0 frk
CGentroids 1356 in Centroid= 13.5% in
96434 it J= 96424
73 in? A= 73
v 109 ps v 8 psi
v 143 ps V= 168 psi
v 143 ps Vs 168 psi
e 190  ps $vos 180  psi
W > Vo oK dvn > vy oK
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Interior Column BF (Reinforcement Needed)

toaa 20 in by 10850 in
tooza™ 20 in 1= 2743 in
Myong= 220 frk b= 2713 in
My o= 312 frk Vo= 1956 kips
V= 2934 kips
Ves= 2262 kips
Ve 888  kips V= 1467 kips
Transferred by Flexure
= 0.600
Myt g™ 138 fk Mg, o= 187 frk
Musotiong™ 81.8 ft-k Mupeceson™ 1147 frk
M= 358  frk Meo gee= 379 frk
M < Me  Need Reinforcement Meo sigh™ 0.8 frk
Mg < Mgy Need Reinforcement
Description Left Side Description leftSide  Right Side
Moment: M, 46.0 Moment: M, 75.8 29
Strip Width: b 45.5 Strip Width: b 45.5 45,5
Effective Depth: d 743 Effective Depth:d 713 743
M,x12/0 121 M, x12/6 203 221
Mn = M/t 511 M =MJ/$ 854 933
R = M,x 12000/bd? 2654 R=M,x 12000/bd? 443.5 4845
p=SeeTable ASa 0.00461 p=SeeTableASa 0.00795 0.00875
Prin = 502 Table A4 0,0033 Prin = S22 Table A4 0.0033 0.0033
Pense = S22 Table A4 0.0206 Prase = e Table A4 0.0206 0.0206
Check pn oK Check Prin oK oK
Check P oK heck Prac oK oK
Usep 0.00461 0.00795 0.00875
As=pbd 149 2.58 2.84
Agmin = 001808 070 070 0.70
heck A, > Agmn oK oK oK
Use A, 149 258 284
No. of Bars 5 5 10
Min No. of Bars 3 Min No. of Bars 3 3
Use No. of Bars. B Use No. of Bars B 10
Transferred by Eccentricity of Shear
= 888  kips Vi= 888  kips
Mugong® 9.2 frk Moy shoee 125 frk
Centreid= 13.56 Centroid= 1356 in
Je= 96434 96434 in'
A= m min
w= 99 psi vi= %4 psi
V= 130 psi 136 psi
v 130 ps V= 136 ps
Vo= 190 psi o> vy oK Vo= 190 ps > vy, oK
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Exterior Column AF (Reinforcement Needed)

[ S 20 in be= 7425 in

ol 2= 20 in by= 2713 in

Myjeng= 121 frk by= 235 in
Mg don= 1595  frk V= 133.8  kips
My o= 478  frk Vos= 2008 kips
Vea= 1632 kips
Vi 467 kips Ve 1004 kips

Transferred by Flexure
= 0.583

Mt ong= 7.0 tk Mugshor= 279 frk
Mueeticrs™ 750  frk Muporshon= 1239 frk
Mo ek 258  frk Mogaigh 178 frk

Mg < My Nead Reinforcement

Mg < M Need

Reinforcement

Description Left Side Description Vaue
Moment: M, 49.3 Moment: M, 106.1
Strip Width: b 275 Strip Width:b 455
Effective Depth: d 7.13 Effective Depth: d 713
M, x12/6 181 M, x12/b 280
Mo =M/} 54.8 M, = M4 179
R=M,x12000/bd’ 395.2 R=M,x 12000/bd® £12.5
p=See Table ASa 0.007 p=SeaTable ASa 001134
Prin=See Table A4 0.0033 Prin = See Table A4 0.0033
P = See Table A4 0.0206 Prvac = See Table A4 0.0206
Check Pain oK Check P oK
Check P oK Check P oK
Usep 0.007 Usep 001134
A, =pbd 1.63 A,=pbd 368
Agpn = 0018bt 0.50 Ay i = .0018bt 0.70
Check Ag> A mn oK Check A, > A oK
Use A, 1.63 UseA, 3.68
No. of Bars 6 No. of Bars 12
Min No. of Bars 2 Min No. of Bars 3
Use No. of Bars 6 Use No. of Bars 12
Transferred by Eccentricity of Shear
46.7 kips V= 46.7 kips
Muvjong= 50  ftk My, don= 200 frk
Centroid= 1356  in Centroid= 748 in
87096  in' J= 33980  in*
529 it A= 529 in?
ve 79 ps v 25 psi
Ve 98 psi V= 141 psi
V= 9%  ps V& 141 psi
v 190  ps $vo= 190 ps
vy > v, oK v > vy oK
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