Appendix B
Post-Tensioning Design

| First Floor

e —

Two-Way P-T Design

Main Tower

_;“':_:o’aao

Gl
i
5=

) Seag THCxmess - 9.5
LIWE LoA) = JDO g
Corut// 572 = 24" saze

G pesf
=t 15 et
= _1%0ecf

Ut =1 St

W34 psf b

Wore-=LOxify = l/3psF T
NET LDAQT Lhee = 234-/14° //\S‘ps#

s omsa gmaass BERL

=250 ke STRAMD (T AHat) Aps =045 ®

2) Loay To 3E  [FALAvcE)
SLAB =

Final Report

)
: =
4) 2 T st | . L2b e T :
1 i 2.8
@_,_3 h| o ja q -
Jo!
ED— - 2 @ SE Sk
2
K /25 1.25 rf_:ZS \ iE
435 “b\l 7'6:‘; \_/Q—/
125 125 -2 lr25
Lpre 119 "y 119 19
More. | 17 121 2. | )7
[ ) g 75 F.25 5.25 4,75
Et| 296 17.6 17:6 296
Pl  Zeo M54 4 260
iy
Joseph Sharkey

76
Spring 2007



8.z
AVG. STRESS  As12<%5=|[4ia* saéh 20507 2% /80.9 -
- NEG. MOMENT
IMT SEAA
e 15'%1.12.* z; %1000 _ 154 £5 45 = 39/.2 <EJTT =924
-&?9 <.glsa) 3000
EXT. S7AN
Lz —260 £ 12x2.45000 _-260¢t 528.5 = 2(9.5<42¢
- 180.5 ToEP.S <Jo00
- £25._MOMEMT
IWNT SPAN
£=~ 188 [2X3.PYx000 - ~ISYE 255.3 Z/0)3 <B8FL=2/2.
|80.5 43,3 <3008
EXT SPAN
£= 260+ 122 8xi000 _ ~260$2¢6 =6 < UL
|Fo. 5 4 =526 < 3poo
= S i == i AT — =
Joseph Sharkey 77

Final Report Spring 2007



&)

95

(AC,) ﬂﬂ - _4_,2= O.66 (1S )

(fe1 18-5) Fsu= 1757 1.0CS)

{87 =
W= 12 (13%4) = 160.8
he (o) = |60
3208

=9, 5=/25=

’7'6K)l ’rlnl
175K

x 1 = Ol sTrAvLS
e

AS3

- 00002
12(&8.25)

-f-/O;" 22'4' H\ft‘

bol

100 (.Ocvoz)

hes _.__) Four= %x 2.&.9;# ;_2‘5-'4

25.¢6
12x4.25

Ar9.5-F 258"
M= «Fx 25'6)(}% EL s Vel

FCU&I""

= TS

6) REQUIREDN MoMEAT

— 3208

F.25

zer3o_ /9/¥f =20
=

- .S soo0) =4 2S5 Tas; = 4.25;

207 2!.3T z;?ﬁi > 1S.36™  REGuiRes rewF
Asonin = 001 x9.5x 1252925 in™
- ] 02X S _0-N2 Y, Fr047Z%%0: 026"
4 P73 W s A 21 4
el ' a=B%6 0.7 _jlp-75125-3771
" fex §.25 J,LQ‘?-S-!~&E =45
%}' | w
¥ M= L [256(1.9510.26 (515 ] = 214 ~214.:
Joseph Sharkey 78
Final Report Spring 2007

SR



7)SHEAR LESIN @ CorvomAS
/)= 2;5. PE %l ;

|
I I
17T/ R g
|
I I

& = _MM

e /8015',:':@ P == =3
Vow = b (3572 +0.38
L ,i&z—i)?.?&ﬁ:oowoj(/&‘o 5)= 353X

looo

REQUIREY CAPACITY
2D+ /6L
125 psf )1 G(100psF)* 2980sF

% 2 ¢
(23/-;39') (Z?S’rZ, }SZ fé 570.5

298 L x8J05E |70 L BER. 3% - oK

/000

Joseph Sharkey 79
Final Report Spring 2007



Slab Weight (psf) =

Prestressing - Wygpa, (pSf) = -187.5
Net Load - Wy (pSf) = 100

Slab Weight (plf) = 5250 x 1.2 6300

Beam Weight (plf) = 675 x1.2 810

Live Load (plf) = 2800 x 1.6 4480
Prestressing - Wypeam (PIf) = -4740
Net Load - Wppeam (pIf) = 3985

Effective Flange Width - b, (in) = 264
Total Beam Area (in?) = 4608 h
Yiep (iN) = 10.453125
Yootom (in) = 31.546875
| (in*) = 359197.875 "

Se (%)= 3436272646 1
Spottom (in°) = 11386.16345
S (in°) = 450

Prestressing - Wygpa, (PSf) = -187.5
Prestressing - Wypeam (PIf) = -4740 cg7 ¥
C.-siab1 (IN) = 7.5
C.g.1 I 4 C.0.3 C.g.4
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C.0-beam 1 (in) =

C.0-beam 4 (ln) =

10.453125

7.2265625

M, (ft-kip) = 18.375
a(in) = 125

F (k/ft) = 17.64

# of Strands/ft = 0.658823529
F/A (psi) = 98
CL M, (ft-kip) = 7.127272727
Va/3 (ft-kip) = 0.466666667

M (ft-kip) = 6.660606061

S (in%) = 450

f (psi) = 79.61616162
-275.6161616
_
M, (ft-kip) = 18.375
a(in) = 16.875

F (k/ft) = 13.06666667

# of Strands/ft = 0.488017429
F/A (psi) = 72.59259259
CL M, (ft-kip) = 7.84
Va/3 (ft-kip) = 0.466666667

M (ft-kip) = 7.373333333

S (in%) = 450

f (psi) = 124.0296296
-269.2148148

M, (ft-kip)
a (in)
F (k/ft)
F/A (psi)
# of Strands
Fe supplied (klp)
Stop ('n )
Sbottom (In )

f(psi) =
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2277.57

30.7734375
888.1308759
192.7367352

29

892.4296875
34362.72646
11386.16345

52.82446834
-274.1039691

< 6f'c therefore OK
< .6f'c therefore OK

< 6\f'c therefore OK
< .6f'c therefore OK

< 6+f'c therefore OK
< .6f'c therefore OK
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f (psi) = -99.14695548 < 6 \f'c therefore OK
-475.1848148 < .6f'c therefore OK

Asmin (in /ﬂ) =

Min Req Steel Met

Fp (kips) = 17.64
Fr (kips) = 18.6
a(in) = 0.710588235 Compression within slab therefore OK
Mu (ft-kips/ft) = 36.75556059 OK

gia «Fc

—Fp
> Fr

I |

Agmin (in°/ft) = 0.27

Min Req Steel Met

Fp (kips) = 13.06666667

Fr (kips) = 36
a(in) = 0.962091503 Compression within slab therefore OK
Mu (ft-kips/ft) = 49.50475163 OK

gia «Fc

h
— Fp
> Fr
Wp (kif) = 4.762942978
Mp = M, + M, (ft-kip) = 1830.875281 M,
M; (ft-kip) = 479.9133606
M, (ft-kip) = 1350.96192
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M’ total (ft-kip) = 3235.48096

M total (ft-kip) = 2049.03808
fs, not to exceed f5, = 235
p @ midspan exterior = 0.000442285 fsu (ksi) = 235
p @ support = 0.004865132 fou (ksi) = 195.2772

Asmin (inz) = 3.0285

Min Req Steel Met

Fp (kips) = 1198.40558
Fr (kips) = 189.6
a(in) = 1.237081622 Compression within slab therefore OK
Mu (ft-kips) = 3919.865547 OK
[—— Fp
— > Fr

Eia «—Fc

‘ |

smln (ln ) - 1.0035
Min Req Steel Met

Fp (kips) = 995.8353335
Fr (kips) = 360
a(in) = 13.29250327 Compression within beam therefore OK
Mu (ft-kips) = 3242.28899 OK

gia «Fc

h
— Fp
> Fr
Line Load on Beam (kIf) = 12.544
Vu (kips) = 443.7027097
Vu (psi) = 453.6837522
Vc (psi) = 321.0965718 NOT OK Need Shear Reinf

Max s (in) = 18.85618083
d(in) = 38
V¢ from stirrups (psi) = 135.7142857
V¢ total with stirrups = 456.8108575 OK
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PB-1 Moment Distribution

(plf) (plf)
Beam Weight = 150 1050 x1.2= 1260
Slab Weight = 150 5250 x1.2= 6300
Dead Load = 15 420 x1.2= 504
Live Load = 100 2800 x1.6= 4480
Total = 415 12544
Beam Dim. b (in) h (in)
24 42 Slab Thickness (in) = 15
Tributary Width (ft) = 28
30.5 62 30.5
< pe > »
DF 0 0.67027 0.32973 0.32972973  0.67027 o]
FEM -972.4213 972.4213 -4018.261 4018.261333 -972.4213 972.4213
2041.536 1004.304
1020.768 502.152
-1169.878443 -2378.114
-584.9392 -1189.057
392.0674 192.8719
196.0337 96.43592573
-31.79779173 -64.63813
-15.8989 -32.31907
10.65656 5.242339
5.328279 2.621169318
-0.864277451 -1.756892
-0.878446
Total (ft-kips) 249.7086 3417.352 -3416.352 3417.259646 -3416.26 -249.833
Positive Moment -125.1895 2610.586 -124.5813
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Slab Weight (psf) = 187.5

Prestressing - Wygpa, (pSf) = -187.5
Net Load - Wy (pSf) = 100

Slab Weight (plf) = 6187.5 x 1.2 7425

Beam Weight (plf) = 506.25 x 1.2 607.5

Live Load (plf) = 3300 x 1.6 5280
Prestressing - Wypeam (PIf) = -6024.375
Net Load - Wppeam (pIf) = 3969.375

Effective Flange Width - b, (in) = 258
Total Beam Area (in?) = 4356 h
Yigp (i) = 9.842975207
Ybottom (iN) = 32.15702479
| (in*) = 292500.595 —

Swp (in®) = 29716.68514 1
Sbetom (iN°) = 9096.009252
Ssian (in°) = 450

Prestressing - Wygpa, (pSf) = -187.5
Prestressing - Wypeam (PIf) = -6024.375 CU7}
C.-siab1 (IN) = 7.5
C.g.1 I 4 C.0.3 C.g.4
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C.J-beam 1 (ln) =

C.J-beam 4 (In) =

9.842975207

6.171487603

M, (ft-kip) = 25.5234375
a(in) = 12.5

F (k/ft) = 24.5025

# of Strands/ft = 0.91512605
F/A (psi) = 136.125

CL M, (ft-kip) = 9.9
Val/3 (ft-kip) = 0.55
M (ft-kip) = 9.35

S (in%) = 450

f (psi) = 113.2083333
-385.4583333

[ |ExteriorSpans ]
M, (ft-kip) = 25.5234375
a(in) = 16.875

F (k/ft) = 18.15

# of Strands/ft = 0.677871148
F/A (psi) = 100.8333333

CL M, (ft-kip) = 10.89
Va/3 (ft-kip) = 0.55
M (ft-kip) = 10.34

S (in%) = 450

f (psi) = 174.9
-376.5666667

M, (ft-kip) =
a(in) =

F (k/ft) =

F/A (psi) =

# of Strands =
I:e supplied (klp) =
Siep (in?) =

Sbottom (inS) =

f (psi) =

Joseph Sharkey
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1315.753622

33.3285124
473.73982
108.7556979
15

499.927686
29716.68514
9096.009252

198.6318523
-202.8442541

< 6\f'c therefore OK
< .6f'c therefore OK

< 6\f'c therefore OK
< .6f'c therefore OK

< 6\f'c therefore OK
< .6f'c therefore OK
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f (psi) = -0.533667562 < 6\f'c therefore OK
-462.3173435 < .6f'c therefore OK

Asmin (in /ﬂ) =

Min Req Steel Met

Fp (kips) = 24.5025
Fr (kips) = 18.6
a(in) = 0.845147059 Compression within slab therefore OK
Mu (ft-kips/ft) = 43.43215496 OK

gia «FcC

——» Fp
——> Fr

I |

Agmin (in°/ft) = 0.27

Min Req Steel Met

Fp (kips) = 18.15

Fr (kips) = 36
a(in) = 1.061764706 Compression within slab therefore OK
Mu (ft-kips/ft) = 54.36114154 OK

gia «Fc

h
— Fp
> Fr
Wp (kif) = 6.357396457
Mp = My + M, (ft-kip) = 1110.789739 M,
M; (ft-kip) = 305.9130503
M, (ft-kip) = 804.8766883
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M’ total (ft-kip) = 2359.438344

M total (ft-kip) = 1438.123312
fs, not to exceed f5, = 235
p @ midspan exterior = 0.000225199 fou (ksi) = 235
p @ support = 0.003227848 fsu (ksi) = 200.4902

Asmin (i) = 2.315305785

Min Req Steel Met

Fp (kips) = 671.331464
Fr (kips) = 180
a(in) = 0.776408084 Compression within slab therefore OK
Mu (ft-kips) = 2504.032688 OK
[—— Fp
— > Fr

Eia «—Fc

‘ |

Asmin (|n ) = 0708694215
Min Req Steel Met

Fp (kips) = 572.7462845

Fr (kips) = 364.8
a(in) = 12.25550699 Compression within beam therefore OK
Mu (ft-kips) = 2360.281929 OK

gia «Fc

h
— Fp
> Fr
Line Load on Beam (kIf) = 14.244
Vu (kips) = 351.3598871
Vu (psi) = 479.018251
Vc (psi) = 392.7612852 NOT OK Need Shear Reinf

Max s (in) = 25.14157444
d(in) = 39.5
V¢ from stirrups (psi) = 94.04761905
V¢ total with stirrups = 486.8089043 OK
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PB-2 Moment Distribution
(plf) (plf)
Beam Weight = 150 666.6666667 x1.2= 800]
Slab Weight = 150 6187.5 x12= 7425
Dead Load = 15 495 x1.2= 594
Live Load = 100 3300 x1.6= 5280
Total = 415 14099
Beam Dim. b (in) h (in)
16 40 Slab Thickness (in) = 15
Tributary Width (ft) = 33
41.8 31.5 21.25
< b >« |
DF 1 0.429741 0.570259 0.402843602 0.597156 1
FEM -2052.861 2052.861 -1165.811 1165.811063 -530.5483 530.5483
2052.861
1026.431
-822.3009 -1091.18
-411.1504 -545.5900898
-36.12405954 -53.54861
-18.06203 -26.7743
7.761991 10.30004 -503.774
3.880995 5.150019403 -251.887
99.39641486 147.3406
49.69821 73.67028
-21.35735 -28.34086
-10.67867 -14.17043022
417.9481 5.708467151 8.461963
4.230982
-77.90127
Total (ft-kips) 0 2243.396 -2243.396 680.1813844 -680.1814 0
Positive Moment  1957.594 286.928 455.7318
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