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Abstract

This research was done to make a comparison between three types of
reinforced concrete slabs (Hollow block - Solid - Flat) with regard to
reinforcing quantity, shear forces and deflection. To choose appropriate
type to gives suitable cost and firmness of architectural and structural
based on the purpose of building.

The manual analysis done using the moment distribution method by
excel program, and the design done using American standard (ACI-
318M-11).

And a comparison done between manual results and safe program
results.

As such a comparison done between three types of reinforced concrete
slabs with regard to reinforcing quantity, shear forces and deflection.

The conclusion show that the safe program gives acceptable results, and
the flat slab gives higher values of reinforcing quantity and shear forces,
and the solid slab gives minimum values, and the values of hollow block
slab are smaller than the values of flat slab and greater than the values of
solid slab.
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(HB)(Hidden Beam)iaall 3 Sl
(SP)(Solid part) craadl ¢ 3l
(CR)(Cross Rib) ) sll cuac

(DR)(Double Rib) z 52 3 crac
- 3! alad

C1=0.8*0.3m?

C2=0.9%0.3m?2
C3=0.8*0.25m?
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Analysis of Ribs:
Loading:

} ‘\‘_\\l
0.8000

1.8000

|- 5.2000 . — 12000 -
A2 el Sl aaia s g3:(3-3)pd, Jid)

1-1 Dead load for 1.0 m Strip:

Assume the Weight of block=16 kg, (40*20*18)cm

=2 _oooo 1 2000 [~ Z. o000 ——=

—

l—

2ol (520%1000)Aalus (2 Gighall 330 a5 (4-3)pd ) Jol)
Number of blocks =5 blocks/m
Self — weight of block = 5x0.16 = 0.8KN/m?
flat slab weight = 0.08%x24 = 1.92KN/m
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Floor Cover weight:

Self — weight of mortor = 22x0.025 = 0.55KN /m?*
Self — weight of tiles = 24x0.025 = 0.6KN /m?*

Self — weight of Plaster = 22x0.025 = 0.55KN/m?
Total weights = 1.7KN /m?*

Self — weight of Ribs = 24%0.12x0.18 = 0.518KN/m

Total Dead load Pre Ribs = 0.518 + 0.8 + 0.52(1.92 + 1.7)
= 3.2KN/m

1-2 live load:

[.1 =1.92 - Say = 2KN/m?

[.l per Ribs = 2 X0.52 = 1.04KN/m
Design Dead load = 1.2%3.2 = 3.84 KN/m
Design live load = 1.6X1.04 = 1.67 KN/m
weight/ Ribs = 5.51KN/m

Load cases:
B c D
[————————— 42000 59500 48000
) ) jasl 51 (5-3)ad ) JSA)
Stiffness:
P El B El _x
AB T T a2
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El
KBC == ﬁ == 0706K

El
K.p = — = 0.875K

4.8
Distribution Factors:
Dyg =0

Kap

Dpa = = 0.586

K. + Kge K + 0.706K
Kge = 1—0.586 = 0.414

oo Kec 0.706K
B Kge +K-p 0.706 + 0.875K

DDC - 0

= 0.447

Check ACI requirement:

LL 104

= =0.33< 3 k
D.L_ 32 0
= X100 = 41.67% > 20% — not ok
Lq 4.2

Cannot use ACI coefficients

Analyze by moment Distribution method—

63



Casel:

5.51KN/m
Yryyy Yy YY YYY YY Y YYYYYYY YYYYTY VY YYYY
A B C D
4.2000 5.9500 4.8000
- - - . - 5
quardl (1) a2, Jraall) Al 7l 51:(6-3) a2 JSd)
. . 5.51x4.22
MF 5= — BA=—T=—8.1KN.m
2
. . 5.51X5.95
M BC — _M CB — — 12 == _163KNm
. - 5.51x4.82
MPgp = =MPpe = —————— = ~10.6KN.m
< - “ . « o 5 “
1(1)p2y Jreadl) Alad Gilae M a g 5all &) 55 g g (1-3) a2y o
joint A B C D
member AB BA BC cB CD Dc
D.F (8] 0.586 0.414 0.447 0.553 O
F.E.M -8.1 8.1 -16.3 16.3 -10.6 10.6
BA (8] 4.8052 3.2948 -2.5479 -3.1521 O
cCoO 2.4026 (8] -1.27395 1.6974 (8] -1.57605
BA o] 0.746535 0.527415 -0.75874 -0.93866 (0]
cO 0.373267 (9] -0.37937 0.263708 (8] -0.46933
BA (0] 0.22231 0.157059 -0.11788 -0.14583 O
cCO 0.111155 O -0.05894 0.078529 (8] -0.07292
BA o 0.034538 0.0244401 -0.0351 -0.04343 O
cO 0.017269 9] -0.01755 0.0122 (0] -0.02171
BA (0] 0.010285 0.007266 -0.00545 -0.00675 O
cO 0.005143 8] -0.00273 0.003633 (8] -0.00337
BA o] 0.001598 0.001129 -0.00162 -0.00201 O
cO 0.000799 O -0.00081 0.000564 (0] -0.001
BA (8] 0.000476 0.000336 -0.00025 -0.000321 8]
member AB BA BC cB CcCD Dc
FIMA -5.18977 13.92094 -13.9209 14.88909 -14.8891 8.455612
REACTIONMN 9.492 13.65 16.229 16.555 14.561 11.884
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Case2:

5.51KN/m

3.84KN/m

¥ ¥V ¥Y¥ VYV VYYYV¥VVYY

IRRREEEY

B

A

tYryyyyvrye

Y e

4.2000

5.9500

4.8000

quardl (2) pd Jraadl) Ul s ga:(7-3)pd, S8

. . 5.51x4.22

M" g = —M BA=——12 = —8.1KN.m
2

. . 3.84x5.95
M BC = _M CB = — 12 = _114KNm

. - 5.51%4.82
M7 cp = =MFpe = ——————=~10.6KN.m

. < - “ . . “ - 5 -
1(2)p2y Jreadl) Alad Gilae M a g 5all &) 55 g2 (2-3) a2y o

joint A B C D
member AB BA BC CB CcD Dc
D.F 0] 0.586 0.414 0.447 0.553 O
F.E.Mm -8.1 8.1 -11.4 11.4 -10.6 10.6
BA 0] 1.9338 1.2662 -0.2576 -0.4424 O
CO 0.9669 0 -0.1788 0.6831 0] -0.2212
BA 0] 0.104777]| 0.074023 -0.20535 -0.37775 O
CO 0.052388 0 -0.15267| 0.037012 0] -0.18888
BA 0] 0.0894e6| 0.063207 -0.01654 -0.02047 0
CcO 0.044733 0 -0.00827] 0.031603 (8] -0.01023
BA 0] 0.004847| 0.003425 -0.01413 -0.01748 0
CcO 0.002424 0 -0.00706| 0.001712 (8] -0.00874
BA 0] 0.004139| 0.002924 -0.00077 -0.00095 8]
CcO 0.00207 0] -0.00038]| 0.001462 0 -0.00047
BA 0] 0.000224| 0.000158 -0.00065 -0.00081 8]
CcO 0.000112 0] -0.00033 7.92E-05 0 -0.0004
BA 0] 0.000191 0.000135 -3.5E-05 -4.4E-05 8]
member |AB BA BC CB cD Dc
FM -/.03137 10.23745 -10.2374 11.4599 -11.45%99 10.17007
REACTION 10.808 12.334 11.218 11.63 13.493 12.955
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Case3:

3.84KN/m

5.51KN/m

Y Y VYV V¥V VYV

A

e

rYYYrYYrveeey

Vc‘t*********

e

4.2000

59500

48000 ——— =

D

quardl (3) pd Jraadl) Al s 53 (8-3)pd, JSA

.. 384x42%7
M AB — _M BA — _T— _565KNm
. _ . _ 551x5952
M BC — _M CB — - 12 —_ _163KNm
. . 3.84x482
M cDh — _M DC — _T— _74KNm
1(3)p2y dreadl) Alad Gilae ™ a g 5al) &) 55 g g2 (3-3) a2y Joaa
joint A B C D
member |AB BA BC CcB CD Dc
D.F 0] 0.586 0.414 0.447 0.553 0
F.E.\M -5.65 5.65 -16.3 16.3 -7.4 7.4
BA 0] 6.2409 4.4091 -3.9783 -4,9217 0
CcO 3.12045 0] -1.98915 2.20455 0| -2.46085
BA 0] 1.165642| 0.823508| -0.98543| -1.21912 0
CcO 0.582821 0| -0.49272]| 0.411754 0| -0.60956
BA 0] 0.288732| 0.203985| -0.18405 -0.2277 0]
CcO 0.144366 0| -0.09203]| 0.101992 0| -0.11385
BA 0] 0.053928| 0.038099| -0.04559 -0.0564 4]
CcO 0.026964 0 -0.0228 0.01905 0] -0.0282
BA 0] 0.0123358| 0.009437| -0.00852| -0.01053 0]
coO 0.006679 0 -0.00426] 0.004719 0] -0.00527
BA 0] 0.002495] 0.001763 -0.00211 -0.00261 0
cO 0.001247 0 -0.00105] 0.000881 0] -0.0013
BA 0] 0.000618]| 0.000437 -0.00039 -0.00049 0]
member |AB BA BC CB CD Dc
FM -1.76747)] 13.41567 -13.4157| 13.83855 -13.8385] 4.180969
REACTION 5.29 10.838 16.321 16.463 11.228 7.204
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Case4:

5.51KN/m

vrvvy

3.84KN/m

95y

SEREERERERTY

A

Ycii*iii*#*i

e

D

4.2000

5.9500

4.8000

quarll (4) @&, Jraadll Alla i g3:(9-3)ady Jo

. . 5.51x4.22
MAB=_ BA:—T=_81KNm
] i 5.51x5.957
M BC = _M CB = — 12 - _163KNm
; ; 3.844.8
M CcD — _M DC — _Tz _74KNm
1(4)p2y Jreadl) Alad Gilae ™ a g 5all &) 55 g g2 (4-3) a2y o
joint A B C D
member AB BA BC CB CD Dc
D.F (] 0.586 0.414 0.447 0.553 0]
F.E.M -8.1 8.1 -16.3 16.3 -7.4 7.4
BA (9] 4.8052 3.3948 -3.9783 -4.9217 O
cCO 2.4026 0 -1.98915 1.6974 8] -2.46085
BA 0] 1.165642] 0.823508 -0.75874 -0.93866 0
CO 0.582821 0] -0.37937| 0.411754 0] -0.46933
BA (o] 0.22231] 0.157059 -0.18405 -0.2277 0
CcO 0.111155 0 -0.09203| 0.078529 8] -0.11385
BA 0] 0.052928] 0.038099 -0.0251 -0.04343 0
CcO 0.026964 0 -0.01755 0.012905 (0] -0.02171
BA 0] 0.010285] 0.007266 -0.00852 -0.01053 0
CcCO 0.005143 0 -0.00426) 0.003633 (0] -0.00527
BA 0] 0.002495| 0.001763 -0.00162 -0.00201 0
CcO 0.001247 o) -0.00081| 0.000881 (0] -0.001
BA O] 0.0004/76| 0.000336 -0.00039 -0.00049 ]
member |AB BA BC CB CcD Dc
FM -4.97007 14.36034 -14.3603 13.54452 -13.5445) 4.327984
REACTION 9.335 13.807 16.529 16.255 11.138 7.294
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Case5:

3.84KN/m

5.51KN/m

fom

EaaaaEaza R TR TR NIRRT
)

AP

SRR

4.2000

5.9500

4.8000

quanll (4) a8 Jaaail) Ala geda 521 (10-3)ad) JSd)

.. 384x422

M AB = — BA——T——565KNTTL
. . 5.51x5.952

M BC = _M CB = — 12 = _163kNm
. o 5.51x4.82

M cD = _M DC = _T = _106kNm

1(5)p2y Jreadl) Alad Gilae ™ a g 5all &) 55 g g2 (5-3) a2y o

joint A B C D
member |AB BA BC CB CcD Dc
D.F O 0.586 0.414 0.447 0.553 (8]
F.E.M -5.65 5.65 -16.3 16.3 -10.6 10.6
BA (o} 6.2409 4.4091 -2.5479 -3.1521 0
coO 3.12045 0] -1.27395 2.20455 0 -1.57605
BA 0| 0.746535| 0.527415 -0.98543 -1.21912 0
CcO 0.373267 0] -0.49272| 0.263708 0] -0.60956
BA 0] 0.288732| 0.203985 -0.11788 -0.14583 0O
CcO 0.144366 0 -0.058%94| 0.101992 0 -0.07292
BA 0] 0.034538)] 0.024401 -0.04559 -0.0564 8]
coO 0.017269 0 -0.0228 0.0122 0] -0.0282
BA 0] 0.0123582| 0.009437 -0.00545 -0.00675 O
CcO 0.006679 0] -0.00273| 0.004719 0] -0.00337
BA O] 0.0015%98) 0.001129]| -0.00211 -0.00261 8]
cO 0.000799 0] -0.00105] 0.000564 0 -0.0013
BA 0] 0.000618] 0.000437 -0.00025 -0.00031 0
member AB BA BC CB CD Dc
FM -1.98717| 12.97628 -12.9763] 15.18312 -15.1831] 8.308598
REACTION 5.448 10.68 16.021 16.763 14.656 11.792
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Final Design Moments:

Mid span AB:
5.51x5.95%
w = 3 —0.5(13.4157 + 13.8386) = 10.75kN.m
Max negative M,, = 15.831kN.m
V, = 16.763kN

Hidden Beams analysis:

1-Hidden Beam1:

Looding:

Dead load:

Own weight = 24x1.0x0.26 = 6.24kN/m
Wall = 18%x0.2%x2.94 = 10.22kN/m

F.c=17(1-0.2) =136kN/m

W.ip = 2 ><E = 12.92kN/m
0.52 2

Total D.L = 30.74kN /m

Live Load:
4.2

Design D.L = 36.888kN/m
Design L.L = 6.72kN/m

3
W, = 36.888 + 7 X6.72 = 41.928kN/m
Stiffness:
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K=—
L
= &~ e
A B _ [}
s I S L
HBJ (Al JSgl) a5 (11-3)pd) Jol
0.8x0.33 .
IAL == IAE = = 18)(10_3771
12
I =L = 0.8%x0.253 — 1.042m*
BF — {BK — 12 = 1. m
L= = 0.8x0.253 — 1.042m*
cG — Icj — 12 = L m
0.8x0.33
IDH = IDI - = 1.8)(10_37714
12
2.1%x0.263
Lgogp =————— = 3.076x1073m*
12
K. = 3.076x10"3E — 0.517E
48— 595 7
Ko = 3.076x1073 E = 076E
BC™ 405 o
3.076x1073
Kcp = E = 0.443F

6.95
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 1.8x1073

Kg=—o,— = 0.612x1073E
1.8x1073
Kpp=———= 0.9x1073E
Kgp = 1.042x1077 = 0.354x1073E
2.94
Kgx = 1'042;10_3 = 0.521x1073E
Ko = 1'042)(10_315 = 0.354x1073E
ce 2.94 '
1.042x1073
K¢y = > E =0.521x1073E
Kpy = 1'8X—10_3E = 0.612x1073E
bH 2.94 '
1.8x1073
Kpy=————F = 0.9x1073E
Distribution factors:
D,y = K4z _ 0.517 _ o055
Kup + Kyp + K4, 0517 +0.612 + 0.9
K,z 0.517
Dsa = e K+ Ky + Ky 0517 + 0354+ 0521 4 0.76
= 0.222
Dy = Kzc 0.76

Kpe + Kup + Kpp + Kgg  0.76 + 0.517 + 0.521 + 0.354
=0.326

71



Kpc 0.76

Des = Koy + Koo + Kc,  0.76 + 0.443 + 0.521 + 0.354
= 0.366

oo Kep ~ 0.76

““ " Kep +Keg + Keg + Ke; 0.76 + 0.443 + 0.521 + 0.354
=0.213
Kep 0.443
Doc = K ¥ Ky, 044340612109 %7
Lood cases:

3
W, = 36.888 + ZX6'72 = 41.928kN/m

Casel:

L L L

41 .828KN//MN

N
YTV Y VYV VYV Y YYYYYYYYYOYYY

2.9400

s (=
(HB1)J (1) ady Jraail) Allas i 51(12-3)al ) JSA)
. . 41.928x5.952
M AB — _M BA — — 12 - _123696KNm
. . 41.928x4.057
M BC — _M CB — — - _5731kNm

12
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F — F —
MCD__M DC —

41.928%6.952

12

168.769kN.m

1(1)ady Jreadl) Aad (HB1)J puad) s s (6-3) a2 Jgoa

joint A B C D

member |AB BA BC CB CcD Dc

D.F 0.255 0.222 0.326 0.366 0.213 0.227
F.EEM -123.696] 123.696 -57.31 57.31] -168.769| 168.769
BA 31.54248| -14.7377] -21.6418| 40.79399| 23.74077] -38.3106
CcO -7.36885| 15.77124 20.397| -10.8209| -19.1553| 11.87038
BA 1.879056] -8.02935| -11.7908| 10.97129] 6.38493| -2.69458
CO -4.01467| 0.939528| 5.485645| -5.89542| -1.34729| 3.192465
BA 1.023742| -1.42639| -2.09461| 2.650832| 1.542697| -0.72469
co -0.71319| 0.511871| 1.325416| -1.0473| -0.36234| 0.771349
BA 0.181865| -0.40788| -0.59896| 0.515931| 0.300255| -0.1751
CcO -0.20394| 0.090932| 0.257966| -0.29948| -0.08755| 0.150128
BA 0.052004| -0.07746] -0.11374| 0.141651| 0.082437] -0.03408
CcO -0.03873| 0.026002| 0.070826| -0.05687| -0.01704| 0.041218
BA 0.009876| -0.0215] -0.03157| 0.027051| 0.015743] -0.00936
CcO -0.01075| 0.004938| 0.013525| -0.01578| -0.0046&| 0.007871
BA 0.002741] -0.0041| -0.00602| 0.007489| 0.004358| -0.00179
co -0.00205| 0.00137| 0.003744| -0.00301| -0.00089| 0.002179
BA 0.000523| -0.00114| -0.00167| 0.001428| 0.000831| -0.00049
member |AB BA BC CB CcD Dc

F.M -101.356| 116.3364| -66.0351| 94.28088| -157.672| 142.854
REACTION| 122.218] 127.253 77.93| 91.879| 147.832| 143.568
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Case2:

e Pl e
-4 1 . 92Z8KINMN MM
., 3s. . sISKMN/M
2. 9400 ﬁ
PN = <
2. 0000
R R TR
5.9500 = 0500 8. 0500
- - -“ s - »
(HB1)J (2) abs danill Al guia gy:(13-3)ad, Jsal
. . 41.928x5.952
M AB — _M BA — - 12 —_— _123696KNm
. . 36.888x4.052
M BC — _M CB — - 12 —_— _50421kNm
; . 41.928x6.952
M cDh — _M DC — - 12 —_— _168769kNm
. 3 - ‘ a d - ‘ " - - - d
1(2)a2 Jmaadll Al (HB1)J asind) als s (7-3) all Jsa
joint o B C D
member AB B.A BC CcB CDy Dc
D.F 0.255 Q.222 0.226 0.266 0.213 0.227
F.E.M -123.696 123 .696 -50.421 50.421 -168. 769 168. 769
B.A 31.54248 -16.2671 -23 . 8877 43.31537 25 20812 -38.3106
O -2.13353 15. 77124 21.65768 -11.9438 -19.1553 12.60406
B.A 2. 074049 -5.30922 -12.2018 11.38227 6.62411 -2. 86112
O -3. 15461 1.03 70249 5.6911326 -5.10091 -1.43056 32.212055
B.A 1.059426 -1.493a5 -2. 19338 2. 75652 1.604204 0. 75184
O -0. 7465683 0.529713 1.37826 -1.09569 -0. 237592 0.802102
B.A 0.190411 -0.42357 -0.622] 0.538975| 0.313666 -0.18208
O -0.21178 0.09522 0.269487 -0.311 -0.09104 0.156833
B.A 0.0549005 -0.085097 -0.11889| 0.117116| 0.085634 -0.0356
O -0. 04048 O.O027003 O.0OF3573 -0.05945 -0.017E8 0042817
B.A 0010323 -0.02233 -0.03279 0.028273 0.01656454 -0.009 72
O 001116 O.0051a2 0.014136 -0.01639 —-0.00486 0008227
B.A 0. 002347 -0.00423 -0.00629 OQ.007 779 0.00452 7 —-0.00187
O -0.00214 0. 001423 0.003889 —0.00315 —0.00093 0002264
B.A O 000546 -0, 00118 -0.00173 O.001493 oO.000869 0. 00051
member ~AB B.A BC CcB CD Dc
F_MA 102 062 114 5605 -60.3974 89 06741 -155_ 988 143 .54
REACTIOMN 122.635 126.836 67.619 81.F7F7 147.499 143.909
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Case3:

L L yrrsivig

41.928KN/m

2.8400 36-698KN/m /7
STTTITEIAT Il LA R A ITTTRTTITIITIEE

A B D
2.0000
5.9500 i 4. Q0500 i 8. 9500 T
(HB1)J (3) ady Jpeall) Alla i 53:(14-3)al ) JS)
. . 36.888x5.952
M AB — —M BA — — 12 = —108.827KN.m
. . 41.928x4.057
M BC — _M CB — — 12 == _5731kNm
. . 36.888x6.952
M CD — —-M DC — — = —148.482kN.m

12
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1(3)pdy Jreadl) Ual (HB1)J psad) pu)ss s (8-3) a2l Jgoa

joint A B C D

member |AB BA BC CB CD Dc
D.F 0.255 0.222 0.326 0.366 0.213 0.227
F.E.M -108.827| 108.827 -57.31 57.31| -148.482| 148.482
BA 27.75089| -11.4368| -16.7945| 33.36895| 19.41964| -33.7054
co -5.71839| 13.87544| 16.68448| -8.39727| -16.8527| 9.709818
BA 1.458189| -6.7843| -9.96253| 9.241492| 5.378245| -2.20413
co -3.39215| 0.729094| 4.620746| -4.98127| -1.10206| 2.689123
BA 0.864998| -1.18766| -1.74405| 2.226499| 1.29575| -0.61043
co -0.59383| 0.432499| 1.11325| -0.87202| -0.30522| 0.647875
BA 0.151427| -0.34316| -0.50391| 0.43087| 0.250752| -0.14707
co -0.17158| 0.075714| 0.215435| -0.25196| -0.07353| 0.125376
BA 0.043752| -0.06463| -0.09491| 0.11913| 0.06933| -0.02846
co -0.03232| 0.021876| 0.059565| -0.04746| -0.01423| 0.034665
BA 0.008241| -0.01808| -0.02655| 0.022578| 0.013139| -0.00787
co -0.00904| 0.00412| 0.011289| -0.01327| -0.00393| 0.00657
BA 0.002305| -0.00342| -0.00502| 0.006299| 0.003666| -0.00149
co -0.00171| 0.001153| 0.003149| -0.00251| -0.00075| 0.001833
BA 0.000436| -0.00096| -0.0014| 0.001192| 0.000694| -0.00042

member |AB BA BC CB CD Dc
F.M -88.4658| 104.1279| -63.735| 88.16125| -140.403| 124.992
REACTION 107.11| 112.374| 78.873| 90.935| 130.403| 125.968

Case4:
LA L LA
41 _928KhN/m

> 9400 S 3“:@

IR T I TR R e cra A AT )
2.0000

I RN
\T 4 0500 W[

8,95004“
(HB1)J (4) b, Jealdl Ala i :(15-3)ad ) Jsl

7—759500
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41.928%5.95

MFAB = — FBA = = —123.696KN.m
12
41.928x4.05%
MFBC = —MFCB = — = —57.31kN.m
12
36.888x6.952
MFCD = —MFDC = — T = —148.482kN.m
1(4)pd, Jreadll At (HB1)J pslnd) palsh geass (9-3) adu Jsaa

lioint A B C D
member |AB BA BC CB CD Dc
D.F 0.255 0.222 0.326 0.366 0.213 0.227
F.E.M -123.696| 123.696 -57.31 57.31| -148.482| 148.482
BA 31.54248| -14.7377| -21.6418| 33.36895| 19.41964| -33.7054
CcO -7.36885| 15.77124| 16.68448| -10.8209| -16.8527| 9.709818
BA 1.879056| -7.20517| -10.5806| 10.12855| 5.294482| -2.20413
CcO -3.60258| 0.939528| 5.064273| -5.29028| -1.10206| 2.947241
BA 0.918659| -1.33284| -1.95724| 2.339599| 1.26157| -0.66902
CO -0.66642| 0.45933| 1.169799| -0.97862| -0.33451] 0.680785
BA 0.169938| -0.26167 -0.5311| 0.480606| 0.279697] -0.15454
CO -0.18083| 0.084969| 0.240303| -0.26555| -0.07727]| 0.139849
BA 0.046112| -0.07221] -0.10604| 0.125471] 0.07302] -0.0317/5
CO -0.03611] 0.023056| 0.062736| -0.05302| -0.01587] 0.03651
BA 0.009207| -0.01905] -0.02797| 0.025215| 0.0146/4] -0.00829
CO -0.00952| 0.004603| 0.012607| -0.01398| -0.00414| 0.007337
BA 0.002428| -0.00382]| -0.00561| 0.006635| 0.003861| -0.00167
CO -0.00191] 0.001214| 0.003317| -0.00281| -0.00083] 0.001931
BA 0.000487| -0.00101] -0.00148| 0.001332| 0.000/775] -0.00044
member |AB BA BC CB CD Dc
F.M -100.994| 117.2465| -68.9243| 86.36118| -139.822| 125.2302
REACTION 122.004| 127.467 80.599 89.21] 130.285] 126.086
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Case5:

g Ll yrrsrg

<41.928KN/mM

e R L]

2.0000

W W =
Lis.esoo T\ 4.0500 T\ 6.95004j\

(HB1)J (5) s, Jreadll Ao guida 5:(16-3)ad ) JSl

. . 36.888x5.957

M AB — —-M BA — — 12 = —108.827KN.m
. . 41.928x4.052

M BC — _M CB — — 12 == _5731kNm
. . 41.928x6.952

M cCD — —-M DC — — = —168.769kN.m

12
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1(5)ady Jranill At (HB1)J psiad &g geass (10-3) ady Joia

lioint A B C D

member |AB BA BC CB CD Dc

D.F 0.255 0.222 0.326 0.366 0.213 0.227
F.E.M -108.827| 108.827 -57.31 57.31| -168.769 168.769
BA 27.75089| -11.4368| -16.7945| 40.79399| 23.74077| -38.3106
CO -5.71839| 13.87544 20.397| -8.39727| -19.1553| 11.87038
BA 1.458189| -7.60848| -11.1728| 10.08423| 5.868694| -2.69458
CcO -3.80424| 0.729094| 5.042117| -5.58641| -1.34729| 2.934347
BA 0.970081| -1.28121| -1.88141| 2.537733| 1.476877 -0.6661
CO -0.6406]| 0.485041| 1.268866| -0.94071| -0.33305| 0.738439
BA 0.163354| -0.38937| -0.57177| 0.466195| 0.27131] -0.16763
CcO -0.19468| 0.081677] 0.233097| -0.28589| -0.08381| 0.135655
BA 0.049644| -0.06988| -0.10262| 0.13531]| 0.078746| -0.03079
CO -0.03494| 0.024822| 0.067655] -0.05131 -0.0154| 0.039373
BA 0.00891| -0.02053| -0.03015| 0.024414| 0.014208| -0.00894
CcO -0.01026| 0.004455] 0.012207| -0.01507| -0.00447| 0.007104
BA 0.002618 -0.0037| -0.00543| 0.007153| 0.004163| -0.00161
CcO -0.00185| 0.001309] 0.003576| -0.00272| -0.00081| 0.002081
BA 0.000472| -0.00108] -0.00159| 0.001289| 0.00075| -0.00047
member |AB BA BC CB CcD Dc

F.M -88.8278] 103.2178| -60.8458| 96.08095| -153.254| 142.6157
REACTION 107.324 112.16 76.204 93.604 147.95 143.45

Final Design Moments:

Mid span AB:
41.928x5.952
u = 8
Mid span BC:

_ 41.928x4.052

— 0.5(102.062 + 114.561) = 77.233kN.m

— 0.5(63.735 4+ 88.161) = 10.018kN.m

u

8
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Mid span CD:

41.928x%6.952

M, = 3 — 0.5(155.988 + 143.544) = 103.387kN.m
Face of support A:

41.928x%0.42
M, = —-102.062 — > + 122.635%X0.4 = —56.362kN.m
Face of support B:

41.928x0.42
M, = —117.246 — > + 127.467%X0.4 = —69.614kN.m
Face of support C:

41.928x%0.42
M, = —158.254 — > + 147.95%0.4 = —102.428kN.m
Face of support D:

41.928x%0.42
M, = —143.544 — > + 143.909%0.4 = —89.335kN.m
2-Hidden Beam2:
Looding:
Dead load:

Own weight = 24x1.0x0.26 = 6.24kN/m
Wall = 18%x0.2%x2.94 = 10.22kN/m

F.c =17(1-0.2) = 1.36kN/m
o 3.2 ><4.2 +5.95
Tb T 052 2

= 31.23kN/m
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Total D.L = 49.051kN/m

Live Load:

4.2 +5.95
L.L= ZXT = 10.16kN/m

Design D.L = 58.861kN/m
Design L.L = 16.256kN /m

Sttiffness:
EI
k=71
0.8x0.33 _
Ly =g = —z = 1.8x1073m*
0.9x0.253
Ipr = lpx = ——— = 2.055m*
oo = 1oy = 28025 ) a10-3m?
J 12
0.8x0.253
I = Ipp = ——5— = 1.8x1073m*
iy = 2 ;fi;xo'263 = 7.433x1073m*
K = 7.433x107 = 1.249%1073E
AB 5.95 '
7.433x1073
Kpe =—0c— = 1.835x1073E
 7.433x1073

K- = E = 1.069%x10°3E
¢b 6.95

81



 1.8x1073

Kiyp=—————— =0.612x1073E
\E 597 0.6 0
1.042%x1073
K, = > = 0.9%x1073E
Kpp = 2.025x1077 = 0.687%x1073E
BE ™ 2.94 o
2.025x1073
Kgi = > = 1.013%1073E
K 2.025x1077 E = 0.687x1073E
= = 0. X
e 2.94
2.025x1073 X
Ko = > = 1.013%x1073E
Ky, = 1.8x1077 E =0.612x1073E
DH ™ 294 e
1.8x1073 ;
Kp; = TE = 0.9x1073E
Distribution factors:
K,z 1.249x1073
DAB == == 3 = 04‘52
Kip+ Kyp + Ky (1.249 +0.612 + 0.9)x10
b K,z B 1.249
BA T Kip + Kgc + Kgr + Kz~ 1.249 4+ 1.835 + 0.687 + 1.013
= 0.261
K 1.835
DBC _ BC

Kpe + Kup + Kpp + Kgg 1.835 + 1.249 + 0.687 + 1.013
= 0.384
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Kpc 0.76

Des = Koy + Koo + Kc,  1.835+ 1.069 + 0.687 + 1.013
= 0.399
Kep 1.069
Den = K Kop + Kog + Kc,  1.835+ 1.069 + 0.687 + 1.013
= 0.232
Kep 1.069
Doc = Kk ¥ Ky, 1060+ 061200 414
Lood cases:

3
W, = 58.861 + —x16.256 = 71.053kN/m

4
Casel:
LYYy vy vy vy vvvyvYvYvYYYYYYYY
(HB2)J (1) pdy Jpeatl) Alla i g3:(17-3 )l JSl)

. . 71053x5952
M AB — _M BA — — 12 —_ _209621KNm

. . 71.053%4.052
M BC — _M CB — — 12 - _97121kNm

. . 71.053%6.952
M cDhD — _M DC — — - _286003kNm

12
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1(1)ady Jranil) At (HB2)J puiad @lsh e (11-3) ady Joia

=Z.0000

5.2500

< .0500

S 9500

[ioint A B C D
member |AB BA BC CB CD Dc

D.F 0.452 0.261 0.384 0.399 0.232 0.414
F.E.M -209.621| 209.621| -97.121| 97.121| -286.003| 286.003
BA 94.74869| -29.3625 -43.2| 75.36392| 43.82062| -118.405
co -14.6813| 47.37435| 37.68196 -21.6| -59.2026| 21.91031
BA 6.635925| -22.1997| -32.6616| 32.24025| 18.74621| -9.07087
co -11.0998| 3.317963| 16.12012| -16.3308| -4.53543| 9.373104
BA 5.017131| -5.07334| -7.46422| 8.325632| 4.840969| -3.88047
co -2.53667| 2.508566| 4.162816| -3.73211| -1.94023| 2.420484
BA 1.146575| -1.74123| -2.56181| 2.263266| 1.315984| -1.00208
co -0.87062| 0.573287| 1.131633| -1.28091| -0.50104| 0.657992
BA 0.393518| -0.44498| -0.65469| 0.710996| 0.413411| -0.27241
co -0.22249| 0.196759| 0.355498| -0.32734| -0.1362| 0.206706
BA 0.100566| -0.14414| -0.21207| 0.184956| 0.107543| -0.08558
cO -0.07207| 0.050283| 0.092478| -0.10603| -0.04279| 0.053772
BA 0.032575| -0.03726| -0.05482| 0.05938| 0.0324527| -0.02226
co -0.01863| 0.016288| 0.02969| -0.02741| -0.01113| 0.017263
BA 0.008421 -0.012| -0.01766| 0.015378| 0.008941| -0.00715
member |AB BA BC CB CD Dc

F.M -131.039| 204.6433| -124.374| 172.8802| -283.084| 187.8966
REACTION| 199.012| 223.753| 131.906| 155.859| 260.605| 233.209
Case2:

710631 Am )
=2.9400 ‘
YYVYY VY VeYRIIiIiiT vy yyy vy vy

F.9 B=B — >

(HB2)J (2) ady Jsaail) Alla uua 5:(18-3)al ) JSA)
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71.053x5.952

MF,p = —MFy, = = —209.621KN.m
12
58.861%4.052
MFy.=—MF z=— = —80.456kN.m
12
71.053%6.952
MF ., =—MF . = — = —286.003kN.m
12
1(2)pds Jraail) Ala (HB2)J psiad) @ais s (12-3) pd) Jota
[icint A B C D
member |AB BA BC CB CD Dc
D.F 0.452 0.261 0.384 0.399 0.232 0.414
F.E.M -209.621 209.621 -80.456 80.456| -286.003 286.003
BA 94.74869| -33.7121| -49.5994] 82.01325 47.6869| -118.405
co -16.856| 47.37435] 41.00663| -24.7997| -59.2026| 23.84345
BA 7.618927| -23.0674] -33.9383| 33.51692| 19.48853| -9.87119
Cco -11.5337| 3.809463| 16.75846| -16.9691| -4.93559| 9.744267
BA 5.21324| -5.36823| -7.8980&8| 8.739992 5.0819]| -4.03413
CcO -2.68411 2.60662| 4.369996| -3.94904| -2.01706 2.54095
BA 1.213219 -1.8209| -2.67902| 2.380476]| 1.384136| -1.05195
co -0.91045 0.60661] 1.190238| -1.23951| -0.52598| 0.6920068
BA 0.411523] -0.46898] -0.68999| 0.744329| 0.432793| -0.28652
CcO -0.23449] 0.205761| 0.372165] -0.24499| -0.14326] 0.216396
BA 0.105989| -0.15084] -0.22192| 0.194813]| 0.113275| -0.08959
CcO -0.07542| 0.0525994| 0.097406| -0.11096| -0.04479| 0.056637
BA 0.03409| -0.03925] -0.05775] 0.062147]| 0.036135| -0.02345
co -0.01963| 0.017045]| 0.031073| -0.02888| -0.01172| 0.018068
BA 0.008872| -0.01256] -0.01848 0.0162] 0.0094159| -0.00748
member |AB BA BC CB CcD Dc
F.M -132.58] 199.6536| -111.733| 160.58319] -2/73.651| 189.3453
REACTION 200.11 222.655 107.132 131.255] 259.759| 234.059
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Case3:

Foirrrs Pulrdvdeg Vorvrird

71.053KMN/mM

2.9400 58 .861KN/m /7
T Tty R ATTTRITRTTININT.

A =

2.0000

5.9600 4.0600 5.9600

(HB2)J (3) s, Jaadll Ao guida 5:(19-3)ad ) Jsl

. . 58.861x5.952

M AB — —-M BA — — 12 = —173.652KN.m
. . 71.053x4.052

M BC — —M CB — — 12 = —-97.121kN.m
. . 58.861x6.952

M cp=—M"pc=— = —236.928kN.m

12
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1(3)ady Jranill At (HB2)J psiad) @ls gedass (13-3) ady Joia

joint A B C D
member |AB BA BC CB CD Dc
D.F 0.452 0.261 0.284 0.399 0.232 0.414
F.E.M -173.652 173.652 -97.121 97.121| -236.928 236.928
BA 784907 -19.9746| -29.3879) 55.78299| 32.43522| -98.0882
cCO -0.9873| 39.24535 27.8915 -14.694]1 -49.0441) 16.21761
BA 4.514258] -17.5227| -25.7805| 25.43148| 14.78723| -6.71409
CO -8.76136| 2.257129] 12.71574| -12.8903| -3.35705| 7.393614
BA 3.960134] -3.90792| -5.74958| 6.482681| 3.769378| -3.06096
cO -1.95396| 1.980067 3.241341 -2.87479| -1.53048| 1.88468%9
BA 0.88319] -1.36279| -2.00502) 1.757702| 1.022022]| -0.78026
cCO -0.68139| 0.441595] 0.8278851| -1.00251] -0.29013) 0.511011
BA 0.20799] -0.34464] -0.50705] 0.5553664| 0.323093| -0.21156
cO -0.17232] 0.153995] 0.277832| -0.25353| -0.10578] 0.161546
BA 0.077888] -0.11271| -0.16582| 0.143363| 0.083359| -0.06688
cCO -0.05635| 0.038%944| 0.071681| -0.08291]| -0.03344| 0.041679
BA 0.025472| -0.02887] -0.04242| 0.046424| 0.026993]| -0.01726
cCO -0.01444) 0.012736| 0.023212| -0.02124]| -0.00863| 0.013497
BA 0.006525| -0.00938 -0.01328]| 0.011917] 0.006929| -0.00559
member |AB BA BC CB CcD Dc
F.M -107.013) 174.5182| -115.673 155.514| -238.943]| 154.2069
REACTION 163.760 186.457 134.045 153.72 216.734 192.35
Case4:

redcing L Psivr

71 . 0853 IKMN/M
2.ak00 —\ 58.861KN/M
BRI R Y xrrereraraanar

Z 0000

. ARSI RO T

5. 9500 4.0500 2.292500

(HB2)J (8) ad) Jpeall) Ao g 51(20-3)al ) JS)
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71.053x5.952

F — F — —
MF = oA = = = —209.621KN.m
. . 71.053%4.052
Mg =—M" g = 17 = —97.121kN.m
. . 58.861x6.957
MF . =—MFp. = — = —236.928kN.m
12
2 - “ . « - . -
-
1(4)ady Jraadll Adlal (HB2)d asiad) ) s (14-3) a2, Josa
Joint Fay B C D
member AB B.A BC CcB C» Dc
D.F 0.452 .26l O.384 0.3299 0.232 0,414
F.E.M -209.621 209.621 -97.121 o7 . 121 -236.928 236.928
BA 94, . 74869 -29.3625 -43.2 55.78299 32.43522 -98.0882
CO -14.6813 AF . 3TA435 27.8915 -21.6 -49 0441 16.21761
B.A 5.635925 -19.6444 -28.9021 28.18699 16.328943 -56. 71409
cOo -9.82219 3.3179a63 14.0935 -14.4571 -32.325705 8.194715
BA 4. 439631 -4.54439 -6.686 F. 105427 4131476 -3.39261
cCO 22722 2219815 2552713 -3.343 -1.69631 2. 065738
B A 1.027032 -1.50663 -2.21665 2010683 1.169119 -0.85522
cOo -0. 75332 0.512516 1.005342 -1. 10833 -0.4942761 0.581456
BA 0.340498 -0.39642 -0.58324 0.61283 7 0.356337 -0.24201
CO -0. 19821 Q. 170249 0. 306419 -0.29162 -0.121 0178168
B.A 0.0289591 -0.124471 -0.183049 0. 164637 0.095 729 -0.07376
cCoO -0.06221 0.044 796 0082319 -0.09152 -0.036388 0.04 78364
BA 0028117 -0.03318 -0.04881 0.051232 0.029789 -0.01982
cCO -0.01659 0014058 0025616 -0.02441 -0.00991 0.014895
B.A 0.007498 -0.01036 -0.01523 0.0136971 0.007961 -0.00617
member AB B.A BC CB cD Dc
F.MA -130.11 207 .6535 -131_ 999 150.1396 237006 154. 8397
REACTIOMN 198.35 224.415 1329 403 148.362 216.3264 192 72
Case5:
e e P
71 053K N/MmM
58 88 1KMN/M
2.9400

;
TTTTEITIREIT;

s
YYVYYYyivy

2. .C000

B

FFPRY

. 9500

5. 9500 4. 0500

(HB2)J (5) #B) Jsaal Al e :(21-3)¢8 ) gl
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F F —
MAB__ BA —
F — F —
MBC__MCB_
F — F —
MCD__MDC_

1(5)ad, Jpaadll Alal (HB2)d ps a3 s (15-3) by dsa

58.861x5.952

12

71.053%4.05%

12

71.053x6.952

12

—173.652KN.m

—97.121kN.m

—286.003kN.m

lioint A B C D
member |AB BA BC CB CcD Dc

D.F 0.452 0.261 0.384 0.399 0.232 0.414
F.E.M -173.652| 173.652| -9/7.121 97.121] -286.003| 286.003
BA 78.4907| -19.9746| -29.3879| 75.36392| 43.82062| -118.405
CcO -0.9873| 39.24535] 37.68196| -14.694| -59.2026| 21.91031
BA 4514258 -20.078| -29.5401] 29.48473 17.144| -9.07087
CcO -10.039| 2.257129] 14.74237 -14.77| -4.53543] 8.572002
BA 4537634 -4.430687| -6.52781| 7.702880| 4.478871| -3.54881
CcO -2.21843| 2.268817| 3.851443| -3.2639| -1.7744| 2.239435
BA 1.002732| -1.59739] -2.35018| 2.010285| 1.168887| -0.92713
CcO -0.79869| 0.501366] 1.005142| -1.17509| -0.46356| 0.584444
BA 0.36101| -0.3932| -0.5785| 0.653823| 0.380168| -0.24196
CcO -0.1966] 0.1280505| 0.326911| -0.28925| -0.12098| 0.190084
BA 0.088863]| -0.13244| -0.19485| 0.163682| 0.0951/3] -0.07869
CcO -0.06622| 0.044431] 0.081841| -0.09742| -0.03935| 0.047587
BA 0.02993| -0.03296] -0.04849| 0.054572| 0.031731| -0.0197
CcO -0.01648| 0.014965| 0.027286| -0.02424| -0.00985| 0.015865
BA 0.007448] -0.01103| -0.01622| 0.013604| 0.00791] -0.00657
member |AB BA BC CB CcD Dc

F.M -107.942| 171.5081] -108.048| 178.2546| -285.022| 187.2638
REACTION | 164.428| 15&8.795| 126.548| 161.217| 260.975] 232.843
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Final Design Moments:

Mid span AB:
71.053%5.952
u = 3 — 0.5(132.58 + 199.654) = 148.315kN.m
Mid span BC:
71.053%x4.052
M, = 3 — 0.5(115.673 + 155.514) = 10.087kN.m
Mid span CD:
71.053%6.952

M, = 3 — 0.5(278.651 + 189.345) = 195.007kN.m
Face of support A:

71.053%0.42
M, = —132.584 — > + 222.656%X0.4 = —58.22kN.m
Face of support B:

71.053%0.42
M, = —207.653 — > + 224.415%x0.4 = —123.571kN.m
Face of support C:

71.053%0.42
M, = —285.022 — > + 260.975%0.4 = —186.316kN.m
Face of support D:

71.053%0.42

M,, = —189.345 — > + 234.059%x0.4 = —101.406kN.m

3-Hidden Beam3:

Looding:
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Dead load:

Own weight = 24x1.0X0.26 = 6.24kN/m

Wall = 18%0.2%2.94 = 10.22kN/m

F.c=17(1-0.2) =1.36kN/m

W - 3.2 ><4.8 + 5.95
"b T 0.52 2

Total D.L = 50.897kN/m

= 33.077kN/m

Live Load:

4.8 + 5.95

Design D.L = 61.076kN /m
Design L.L = 17.2kN/m

Sttiffness:
EI
L
0.8x0.33 -
IAL - IAE - T - 18)(10_ m
0.9x0.25 \
IBF - IBK - T - 2055m
0.9%033
ICG == IC] == T - 2025m4
0.8x0.33
IDH - IDI == T - 1.8X10_3m4

_ (5.95 + 4.8)%0.26°
stab = 2x12

= 7.887x1073m*
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_ 7.887x1073

Kap = ——gge—— = 1.326x107°E
7.887x1073 ;

Kgc = 105 = 1.947x107°E
7.887x1073 ;

Kcp = 605 E =1.135x10"°F
1.8x1073 ;

KAE = 2—94 = 0.612%x107°F
1.8x1073 ;

Ka, = ———— = 09x107°F
2.025%1073

KBF == 2 94 == 0689X10_3E
2.025%1073

KBK = 2 - 1013X10_3E
2.025x107 ,
2.025x107 ,
1.8x1073 ;

KDH = WE = 0.612X107°F
1.8x1073 ,

Kpj = ————F = 09x107°E

Distribution factors:

K.p 1.326

= = 0.467
Kup+ Kip + Ko, (1326 +0.612 + 0.9)

Dyp =
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~ Kyp ~ 1.326
Dpa = Kip + Kgc + Kgp + Kz 1.326 + 1.947 + 0.689 + 1.013
=0.267
Kpse 1.947
Dse = K T Ko + Ko 1047 + 1326 + 0.689 + 1.013
=0.391
Kse 1.947
Des = Ko + Kog + Kc,  1.947 + 1.135 + 0.689 + 1.013
= 0.407
Kep 1.135
Do = K T Ky + Kog + Kc,  1.135+ 1.947 + 0.689 + 1.013
=0.237
Kep 1.135
Doc =k, Ky, 1135+0612400 -+
Lood cases:

3
Wy, = 61.076 + 7 x17.2 = 73.976kN /m

Casel:

T2.976KN/M

2.9400

N
TYYY Y vy

TYvYYYYYYY

E

2.0000

PPy

5.9500

<. .0500
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(HB3)J (1) pb, Jpanill s ol 522 (22-3)o8, Jil

73.976%5.95%

F — F — —

MF g =—MFg, = = = —218.245KN.m
. . 73.976x4.052

MFg = —MF 5 = — = = —101.116kN.m
. . 73.976X6.957

M cD — _M DC — — 12 = _297767kNm

2 “ . . - o~
1(1)pd Jraadll Al (HB3)J ps i &) s ma s (16-3) a2y Jgia

joint o B C D
member AB B.A, BC CcB CcD Dc
D.F 0.467 0.267 0.391 0.407 0.237 0.429
F.E.M -218.245 218.245 -101.116 101.116 -297.767 297.767
B.A 101.9204 -31.2734 -45. 7974 80.03696] 46.60629 -127.742
cCO -15.6367| 50.96021] 40.01848 -22.8987 -63.871| 22.30314
BA F.302349 -24. 2913 -35.5727| 35.31528] 20.56443 -9.99705
cO -12.1457| 2.651174| 17.65764 -17.7863 -4.99852| 10.28221
BA 5.672021 -5.68945 -8.33175| 9.273437| 5.400011 -4.41107
cCO -2.84473 2.83601] 4.636718 -4 . 16587 -2.20553| 2.700006
BA 1.325488 -1.99522 -2.92184| 2.593163] 1.510024 -1.1583
cCO -0.9976l1| 0.664244] 1.296582 -1.46092 -0.57915| 0.755012
B.A 0.465884 -0.52354 -0. 76668 0.8230308] 0.483497 -0.3239
CO -0.26177| 0.232942| 0.415154 -0.38334 -0.16195| 0.241748
BA 0.122247 -0.17304 -0.25341| 0.221934| 0.129234 -0.10371
cCO -0.08652| 0.061123] 0.110967 -0.1267 -0.05186| 0.064617
B.A 0.040405 -0.04595 -0.06729| 0.072673] 0.042318 -0.02772
cCO -0.02297| 0.020203] 0.036337 -0.03364 -0.01386| 0.021159
BA 0.010729 -0.0151 -0.02211| 0.019334| 0.011258 -0.00908
member AB BA BC CB CD Dc
F.MA -133.378| 212.6639 -130.677]| 182.6236 -294. 902 191.362
REACTIOMN 206.117 234.04 144 038 155.565 271.964 242 169
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Case2:

LL Ly i

732.978KN/mM

>.9400 j\ 61.076KN/m
T L g L

A D
2.0000
5.8500 i 4.0500 I 8.9500 I
(HB3)J (2) pk Jreaill Alla i 51(23-3)ad ) Jell
] . 73.976x5.952
M AB — _M BA — — 12 == _218245KNm
. . 61.076x4.057
M BC — —-M CB — — 12 == _83483kNm
. . 73.9766.95
M CcD — —-M DC — — == _297767kNm

12
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1(2)ads Jreail) At (HB3)J asird) &) s s (17-3) ads Joa

[icint A B C D
member |AB BA BC CB CD Dc
D.F 0.467 0.267 0.391 0.407 0.237 0.429
F.E.M -218.245| 218.245| -83.483| 83.483| -297.767| 297.767
BA 101.9204| -35.9815| -52.6919| 87.21359| 50.78531| -127.742
Co -17.9907| 50.96021| 43.60679] -26.346] -63.871| 25.39265
BA 8.40167| -25.2494| -36.9757| 36.71832| 21.38143| -10.8934
Co -12.6247| 4.200835| 18.35916| -18.4878| -5.44672| 10.69071
BA 5.895732| -6.02352| -8.82096| 9.741371| 5.672494| -4.58632
co -3.01176| 2.947866| 4.870686| -4.41048| -2.29316| 2.836247
BA 1.406491| -2.08755| -3.05705| 2.72838| 1.588762| -1.21675
Co -1.04378| 0.703246 1.36419] -1.52853| -0.60837| 0.794381
BA 0.487444| -0.55201| -0.80837| 0.869719| 0.506446| -0.34079
co -0.276| 0.243722| 0.43486| -0.40418| -0.17039| 0.253223
BA 0.128893| -0.18118| -0.26533| 0.233853| 0.136175| -0.10863
Co -0.09059| 0.064447| 0.116927| -0.13266| -0.05432| 0.068088
BA 0.042306| -0.04843| -0.07092| 0.0761| 0.044314| -0.02921
Co -0.02421| 0.021153| 0.03805| -0.03546] -0.0146| 0.022157
BA 0.011308| -0.01581| -0.02315| 0.020376| 0.011865| -0.00951
member |AB BA BC CB CD Dc
F.M -135.013| 207.2471| -117.406| 169.7396] -290.009| 192.8978
REACTION| 207.297| 232.86| 117.877] 1290.48| 271.04] 243.004
Case3:
T3 57K N/

> 0400 &1 .07&5SK N/ TN

TR R TR AR XTI R R B A X TR RXTXRETRIXT

2.0000

S.9500 <4 . 0500

(HB3)J (3) b, Jpaaill Ala il 52:(24-3)o8, Jsl

& 9500
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61.076%5.95%

MF,=—MFp, = = = —180.187KN.m
. . 73.976x4.052

MFg = —MF 5 = — = = —101.116kN.m
. . 61.076X6.95

M CcD == _M DC = - 12 == _245844kNm

1(3)ads Jreail) At (HB3)J asind) &) s pease (18-3) ad Joia

joint A B C D
member |AB BA BC CB CD Dc

D.F 0.467 0.267 0.391 0.407 0.237 0.429
F.E.M -180.187 180.187| -101.116 101.116| -245.844 245.544
BA 84.14733 -21.112) -30.9168 58.9043| 34.30054| -105.467
cO -10.556) 42.07366| 29.45215| -15.4584| -52.7335| 17.15027
BA 4.929642| -19.0974| -27.9666| 27.75411) 16.16148| -7.35746
cO -9.5487| 2.464821| 13.87706| -13.9833| -3.67873| 8.080742
BA 4.459241] -4.36328| -6.38967| 7.182446| 4.185901] -32.46664
CO -2.18164) 2.229621| 3.594223| -3.194834| -1.73332 2.09295
BA 1.018826] -1.55497) -2.27712 2.00576| 1.167973| -0.89788
CcO -0.77748] 0.509413 1.00288| -1.13856| -0.44894| 0.583986
BA 0.363085] -0.40378| -0.59131| 0.646112| 0.376237| -0.25053
CcO -0.20189] 0.181542| 0.322056| -0.29565| -0.12527| 0.188119
BA 0.094283] -0.13473 -0.1973] 0.171314| 0.099758 -0.0807
cO -0.06736| 0.047142]| 0.085657| -0.09865| -0.04035| 0.049879
BA 0.031459] -0.03546] -0.05192| 0.056573| 0.022943 -0.0214
cO -0.01773] 0.015729| 0.028287| -0.02596 -0.0107]| 0.016472
BA 0.008279] -0.01175| -0.01721| 0.014921| 0.008689| -0.00707
member |AB BA BC CB CD Dc

F.M -108.486) 180.9956| -121.161| 163.6622| -248.281| 156.4577
REACTION 168.995 194.408 145.082 154.521 225.451 199.027
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Case4:

L LB L
73 978KN/mM
2 5400 \ £1.076KN/m
¢¢¢¢¢¢¢¢¢¢¢¢¢¢$‘Hf‘f%‘F**V““V¢V*
A B C D
2.0000
A\ AT RN AT
£.9500 4.0500 £.9500
(HB3)J (4) ply Jraail) Al uida 5::(25-3) 4, Jsll
73.976%5.952
MFABZ—MFBAZ— 12 =_218245KNm
. . 73.976x4.052
M BC — —-M CB — — 12 == _101116kNm
61.076x6.952
MFCD - _MFDC - — == _245844kNm

12
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1(4)ads Jreail) At (HB3)J asird) &) s pease (19-3) ad Joa

[iint A B C D
member [AB BA BC CB CD Dc
D.F 0.467 0.267 0.391 0.407 0.237 0.429
F.EM -218.245| 218.245| -101.116| 101.116| -245.844| 245.844
BA 101.9204| -31.2734| -45.7974| 58.9043| 34.30054| -105.467
co -15.6367| 50.96021| 29.45215| -22.8987| -52.7335| 17.15027
BA 7.302349| -21.4701| -31.4412| 30.78233| 17.92485| -7.35746
co -10.735| 3.651174] 15.39116| -15.7206| -3.67873| 8.962423
BA 5.013268| -5.0843| -7.44555| 7.895535| 4.597645| -3.84488
co -2.54215| 2.506634| 3.947767| -3.72278| -1.92244| 2.298823
BA 1.187185| -1.72333| -2.52367| 2.297603| 1.337916| -0.98619
co -0.86166| 0.593593| 1.148802| -1.26184] -0.4931| 0.668958
BA 0.402396| -0.46522| -0.68128| 0.714258| 0.415919]| -0.28698
co -0.23261| 0.201198| 0.357129| -0.34064| -0.14349| 0.20796
BA 0.108629| -0.14907| -0.21831| 0.197041| 0.114739| -0.08921
co -0.07454| 0.054314| 0.09852| -0.10915| -0.04461| 0.057369
BA 0.034809| -0.04081| -0.05976| 0.06258| 0.036441| -0.02461
co -0.0204| 0.017404] o0.03129| -0.02088| -0.01231| 0.018221
BA 0.009528  -0.013| -0.01904| 0.017169| 0.009998| -0.00782
member [AB BA BC CB CD Dc
F.M -132.37| 216.0103]| -138.875| 157.9032| -246.134] 157.1438
REACTION| 205.499| 234.658| 150.904| 148.699 225.043| 199.435
Caseb5:
61 .O7 I/ T3 . 978K MNN/mM

2 8400 S

A I I Y YY Y Y YV Y YYYY VY VYY

A =3 < O

L aes00—- sos00—

(HB3)J (5) sy dpaail) Alla il 5 (26-3)d ) JS)
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61.076%5.95%

MF,=—MFp, = = = —180.187KN.m
. . 73.976x4.052

MFg = —MF 5 = — = = —101.116kN.m
. . 73.976X6.957

MF.p=—MFp. = — = = —297.767kN.m

2 - “ . « - . -
1(5)pdy Jraadll Al (HB3)d as i &l s ma s (20-3) a2y Jgia

joint Ly B C D
member AB B.A BC CB CD Dc
D.F 0.4a467 0.267 0.2971 0. 407 0.237 0.429
F.E.M -180.187 180.187 -101.116 101.116 -297.767 297 .767
B A 84.14733 -21.112 -30.9168 20.03696| 46.60629 -127.742
CO -10.556]| 42.07366| 40.01848 -15.4584 -63.871 23 30314
B A 4.929642 -21. 9186 -32.098 32.28707 18.80107 -9.99705
CO -10.9593 2.464821 16.14353 -16.049 -4 99852 9. 400534
BA 5.117994 -4.96843 -F. 27587 2.506348 4.988267 -4. 03283
cCO -2.48422 2.558997| 4.283174 -3.63793 -2.01641 2.494133
B A 1.160129 -1.82686 -2.67529 2.30132 1.3240083 -1.06993
cCO -0.91343 0.580064 1.15066 -1.23764 -0.53499 0.67004
BA 0.426572 -0.4621 -0.67671 0.762163 0.443815 -0.28745
CO -0.22105 0.213286] 0.3810381 -0.33836 -0.14372 0.221907
B A 0.107901 -0.1587 -0.2324) 0.196207| 0.114253 -0.0952
cCO -0.07935 0.0532951 0.0298103 -0.1162 -0.0476 0057127
BA 0.037056 -0.0406 -0.05945 0066666 0.03882 -0.02451
cCO -0.0203 0.018528 0.0333323 -0.02973 -0.01225 0.01941
B A 0.00948 -0.01385 -0.02028] 0.017086| 0.009949 -0.00833
member AB B A BC CB CD Dc
F.MA -109._495 177.6492 -112.962 1288.3826 —297.049 1290.6759
REACTIOM 169.613 193.79 128.217 161.385 272.372 241. 761

Final Design Moments:

Mid span AB:

_ 73.976%5.957

u =

8

Mid span BC:

_ 73.976x4.057

u —

8

Mid span CD:

100

—0.5(134.132 4+ 210.173) = 155.214kN.m

— 0.5(121.161 4+ 163.662) = 9.207kN.m




_ 73.976%6.95%

M, = 3 — 0.5(290.009 + 192.897) = 205.165kN.m
Face of support A:

73.976x0.4%
M, = —134.132 — > + 207.299%x0.4 = —57.13kN.m
Face of support B:

73.976x0.42
M, = —218.313 — > + 234.657x0.4 = —130.448kN.m
Face of support C:

73.976x0.42
M, = —297.049 — > + 272.372%0.4 = —193.999kN.m
Face of support D:

73.976x0.42
M, = —192.898 — > + 243.094%0.4 = —101.59kN.m
4-Hidden Beam4:
Looding:
Dead load:

Own weight = 24x1.0%x0.26 = 6.24kN/m
Wall = 18%x0.2%x2.94 = 10.22kN/m
F.c=17(1-0.2) =136kN/m

3.2

4.8
g = — X — = .
Wrip = 505 X~ = 14.769kN/m

Total D.L = 32.589kN /m

Live Load:
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4.8

Design D.L = 39.107kN/m
Design L.L = 7.68kN /m

Sttiffness:
El
K=—
L
0.3x0.83 a4
IAL = IAE = = 128)(10 3m
12
0.25%0.83 s
IBF = IBK = T = 10667)(10 3m
0.25%0.83 .
ICG = IC] == 10667)(10_3771
12
0.3%0.83
IDH == IDI - = 128)(10_37714
12
Isiap = 48x0267 _ 3.515x103m*
slab = T o5y m
Kip = 3.515x107% 0.591%x1073F
AB 5.95 e
Kp- = 3.515x107% 0.868x1073E
BC ™ 405 o
K- = 3.515x107% 0.506x1073F
b= 695 e
~ 12.8x1073

Kip = = 4.354%1073E
AE 2.94
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_ 12.8x107°

Ky = z = 6.4x1073F
o 10.667x1073 23 626x10-2E
BE 2.94 '
Kgg = 10'667;10_3 = 5.334x1073E
Keg = 106671077 _ 3.626x1073E
ce 2.94 '
10.667x1073 B
K¢ = z = 5.334x1073E
Kpy = 12.8x107 E = 4.354x1073E
bH 2.94 '
12.8x1073
Kp; = z = 6.4x1073E
Distribution factors:
Dyp = all. = 0591 = 0.052
Kig + K4 + K5y 0.591 + 4.354 + 6.4
D Kap B 0.591
BA " Kip + Kgc + Kgr + Kz~ 0.591 + 0.868 + 3.628 + 5.334
= 0.057
Do Kzc B 0.868
B¢ Kpe + Kup + Kgp + Kgx~ 0.591 + 0.868 + 3.628 + 5.334
= 0.083
Doy = Kpzc 0.868

= 0.084

Kpc + Kcp + Koo + Ko

0.506 + 0.868 + 3.628 + 5.334
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Kop 0.506

D = =
¢b Kep + Kep + Keg + K 0.506 + 0.868 + 3.628 + 5.334
= (0.049
Do — Kcp _ 0.506 007
PCT K. +Kp; +Kpy 0506 + 6.4+ 4354
Lood cases:
3
W, = 39.107 + ZX7'68 = 44.87kN/m
Casel:
L L L
44 87KN/m
2.9400 ‘
A B C D
2.0000
R, R T,
&.9600 o 4.0600 = &.9600
(HBA)J (1) by Juenil) Al g g1:(27-3) a2, Jol
44.87%5.952
MFAB - _MFBA=_ 12 =_132376KNm
F F 44.87%4.052
M BC - _M CB - — - _61332kNm

12
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F — F —
MCD__M DC —

44.87x6.95%

12

180.611kN.m

1(1)ads Jreail) Al (HBA)J asind) &) s s (21-3) ad Joa

Ij-:int A B C D

member |AB BA BC CB CD Dc

D.F 0.052 0.057 0.083 0.084 0.049 0.07
F.EM -132.376] 132.376] -61.332| 61.332| -180.611| 180.611
BA 6.883552| -4.04951| -5.89665| 10.01944| 5.844671| -12.6428
cO -2.02475| 3.441776| 5.009718| -2.94833| -6.32139| 2.922336
BA 0.105287] -0.48174) -0.70147| 0.778656] 0.454216| -0.20456
CO -0.24087| 0.052644( 0.389328( -0.35074| -0.10228( 0.227108
BA 0.012525] -0.02519] -0.03668| 0.038054| 0.022198| -0.0159
CO -0.0126] 0.006263| 0.019027| -0.01834] -0.00795| 0.011099
BA 0.000655| -0.00144( -0.0021| 0.002208| 0.001288| -0.00073
cO -0.00072| 0.000328| 0.001104| -0.00105| -0.00039| 0.000644
BA 3.75E-05] -8.2E-05| -0.00012| 0.000121| 7.05E-05| -4.5E-05
cO -4,1E-05| 1.87E-05| 6.04E-05 -5.9E-05| -2.3E-05| 3.52E-05
BA 2.12E-06] -4.5E-06| -6.6E-06| 6.88E-06] 4.02E-06| -2.5E-06
CO -2.3E-06] 1.06E-06| 3.44E-06| -3.3E-06] -1.2E-06| 2.01E-06
BA 1.17E-07] -2.6E-07| -3.7E-07| 3.79E-07] 2.21E-07| -1.4E-07
CO -1.3E-07| 5.86E-08] 1.9E-07| -1.9E-07 -7E-08| 1.11E-07
BA 6.6/E-09] -1.4E-08| -2.1E-08| 2.16E-08] 1.26E-08| -/7.7E-09
member |AB BA BC CB CD Dc

F.M -127.653| 131.3191| -62.5498| 68.85196| -180.721| 170.9082
REACTION| 132.872 134.104] 89.305( 92.418] 157.335] 154.511
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Case2:

44 87KN/mM
2 8400 \, 39, 11KN/mM
RIR R R AR rTriiTITa ARR AR R RLE,
A B C D
2.0000
£5.9500 i 4.Q0500 T &8.9500 A
(HB4)J (2) pb Jraaill Alla i 51(28-3)ad ) Jell
] . 44.87x5.95
M AB — _M BA — — 12 == _132376KNm
. . 39.11%4.052
M BC — —-M CB — — 12 == _53458kNm
. . 44.87%6.957
M CcD — —-M DC — — == _180611kNm

12
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1(2)ads Jreail) Al (HBA)J asind) &) s s (22-3) ads Joia

joint iy B C D
member AB BA BC CB cD Dc
D.F 0.052 0.057 0.083 0.084 0.049 0.07
F.E.M1 -132.376 1322.376 -53.458 53.458 -180.611 1280.611
BA 6.883552 -4.49833 -6.55019] 10.68085) 6.230497 -12.6428
cCO -2.24916| 3.441776] 5.340426 -3.2751 -6.32139| 2.115249
BA 0.116956 -0.50059 -0. 72892 0.806104) 0.4702258 -0.21807
cCO -0.25029] 0.058478] 0.403052 -0.36446 -0.10903| 0.235114
BA 0.013015 -0.02631 -0.03831) 0.039774] 0.023201 -0.01646
cCO -0.01315| 0.006508]| 0.019887 -0.01915 -0.00823] 0.011501
BA 0.000684 -0.0015 -0.00219 0.0023] 0.001342 -0.00081
cCO -0.00075]| 0.000342 0.00115 -0.0011 -0.00041| 0.000671
BA 3.91E-05 -8.5E-05 -0.00012) 0.000126 7.36E-05 -4 . TFE-05
cCQO -4.3E-05 1.96E-05 6.31E-05 -6.2E-05 -2.3E-05 3.68E-05
BA 2.21E-06 -4 . TE-O6 -6.9E-06 7. 17E-06 4 18E-06 -2.6E-06
cCO -2 4E-06 1.11E-06 3.59E-06 -3.4E-06 -1.3E-06 2.09E-06
BA 1.22E-07 -2.7JE-O7 -3.9E-07 3.96E-07 2.31E-07 -1.5E-07
cCO -1.3E-07 6.12E-08 1.98E-07 -1.9E-07 -7.3E-08 1.16E-O7
BA 6.95E-09 -1.5E-08 -2.2E-08 2.25E-08 1.31E-08 -2.1E-0Q9
member AB BA BC CB cD Dc
F.MA -127.875 130.8563 -55.0132] 61.32729 -180.325| 171.0955
BREACTIONMN 132,987 133.989 77.628 20.757 157.251 154.595
Case3
L L L
44 87 KN/mMmM
5 5400 39.11KN/M /7
TIITIIII I L DR L (ZTIRTITTIIRIIT
A B C D
2. 0000
R, TR TN
5.9%500 4 0500 & 9500

(HBA)J (3) pB) Jsaal Al rua:(29-3)¢ ) sl
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F — F —
Mg =—M"py =
F — F —
MBC__MCB_
F — F —
MCD__MDC_

39.11x5.95%

12

44,87x4.052

12
39.11x

6.95%

12

—115.383KN.m

—61.332kN.m

—157.426kN.m

1(3)ad) Jpaadll Alal (HBA)J ps a5 s (23-3) by dsa

lioint A B C D
member [AB BA BC CB CD Dc

D.F 0.052 0.057 0.083 0.084 0.049 0.07
F.EM -115.383] 115.383 -61.332 61.332| -157.426| 157.462
BA 5.999916| -3.08091| -4.48623| B.071896]| 4.708606| -11.0223
Cco -1.54045| 2.999958| 4.035948| -2.24312| -5.51117| 2.354303
BA 0.0280104| -0.40105| -0.58398| 0.65136] 0.37996 -0.1648
Cco -0.20052| 0.040052| 0.32568| -0.29199 -0.0824| 0.18998
BA 0.010427| -0.02085| -0.03036| 0.031449]| 0.018345 -0.0133
Cco -0.01042| 0.005214| 0.015724| -0.01518| -0.00665( 0.009173
BA 0.000542| -0.00119| -0.00174| 0.001833| 0.00107| -0.00064
co -0.0006| 0.000271| 0.000917| -0.00087| -0.00032| 0.000535
BA 3.1E-05| -6.8E-05| -9.9E-05 1E-04] 5.83E-05| -3.7E-05
co -3.4E-05] 1.55E-05 5E-05| -4.9E-05| -1.9E-05| 2.92E-05
BA 1.76E-06]| -3.7E-06| -5.4E-06| 5.71E-06| 3.33E-06 -2E-06
co -1.9E-06 8.8E-07| 2.86E-06| -2.7E-06 -1E-06| 1.67E-06
BA 9.71E-08| -2.1E-07| -3.1E-07| 3.14E-07| 1.83E-07| -1.2E-07
Cco -1.1E-07] 4.85E-08| 1.57E-07| -1.6E-07| -5.8E-08| 9.16E-08
BA 5.54E-09] -1.2E-08] -1.7E-08| 1.79E-08| 1.05E-08| -6.4E-09
member [AB BA BC CB CD Dc

F.M -111.044| 114.9244| -62.0561] 67.53744| -157.919| 148.8149
REACTION 115.7] 117.004 89.508 92.215] 137.217| 134.597
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Case4:

n g g L2
44 287 KN/MmM
28.11KN/M
2.9400 ﬁ
¢¢¢¢¢¢¢¢¢¢¢¢#‘V##VV#V‘V\HHHHHF
A B C D
2.0000
SR TR TR
5.9500 4.0500 8.9500

(HBA)J (4) p, Jpaall) Alla s 55:(30-3)o, Jsl

F ; 44.87x5.95%

MPup = —MFpy = ——————=—132376KN.m
F F 4487)(4052

M pc =—M"cp = ———F>—— = —61.33ZkN.m
F . 44.87x6.95%

MZcp = =M pc =~ = —157.426kN.m

12
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1(4)ads Sl Al (HBA)J asird) &) s s (24-3) ad Joi>

joint A B C D
member |AB BA BC CB CD Dc
D.F 0.052 0.057 0.083 0.084 0.049 0.07
F.E.M -132.376 132.376 -61.332 61.332| -157.426 157.426
BA 6.883552| -4.04951| -5.89665| 8.071896| 4.708606| -11.0198
cO -2.02475| 3.441776| 4.035948| -2.94833| -5.50991| 2.354303
BA 0.105287] -0.42623] -0.62065| 0.710492] 0.414454 -0.1648
cO -0.21312] 0.052644] 0.355246| -0.21033 -0.0824] 0.207227
BA 0.011082| -0.02325| -0.03385| 0.022989| 0.019244| -0.01451
cO -0.01162| 0.005541| 0.016494| -0.01693| -0.00725| 0.009622
BA 0.000604| -0.00126| -0.00183| 0.002021| 0.001185| -0.00067
cO -0.00063| 0.000302| 0.001016| -0.00091| -0.00034| 0.000592
BA 3.27E-05 -7.5E-05| -0.00011| 0.000105| 6.13E-05 -4.1E-05
cO -3.8E-05| 1.63E-05]| 5.26E-05] -5.5E-05 -2.1E-05| 3.07E-05
BA 1.95E-06| -3.9E-06| -5.7E-06| 6.34E-06 3.7E-06 -2.1E-06
cO -2E-06| 9.77E-07| 3.17E-06| -2.9E-06 -1.1E-06| 1.85E-06
BA 1.02E-07| -2.4E-07| -3.4E-07 3.3E-07| 1.93E-07 -1.3E-07
cO -1.2E-07 5.1E-08] 1.65E-07| -1.7E-07 -6.5E-08| 9.63E-08
BA 6.14E-09 -1.2E-08 -1.8E-08] 1.99E-08 1.16E-08 -6.7/E-09
member |AB BA BC CB CD Dc
F.M -127.626 131.376| -63.4763| 66.87297| -157.882| 148.7979
REACTIOM 132.858 134.119 90.023 91.701 137.214 134.6
Case5:
e L T
44 87KN/m
22.11KN/mM /
2.2400
VV\F\HPV++V$‘HFV¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
A B C D
2.0000
T T T
.2500 4.Q500 6.9500

(HBA)J (5) s Jpanth) Alla a5 (31-3)¢ Ul
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39.11x5.95%

MF,p=—-MFy, = = —115.383KN.m
12
44.87%4.057
MFy.=—MF z=— = —61.332kN.m
12
44.87%6.95
MF . =—MF,. =— = —180.611kN.m
12
1(5)ads Jreail) Al (HBA)J asind) &) s pease (25-3) ads Joia
[ioint A B C D
member |AB BA BC CB CD Dc
D.F 0.052 0.057 0.083 0.084 0.049 0.07
F.E.M -115.383 115.383 -61.332 61.332| -180.611 180.611
BA 5.999916| -3.08091] -4.48623| 10.01944| 5.844671| -12.642%
co -1.54045| 2.999958| 5.00971&8| -2.24312| -6.32139| 2.922336
BA 0.080104| -0.45655 -0.6648| 0.719418| 0.419661| -0.20456
co -0.22828] 0.040052] 0.359709 -0.3324| -0.10228 0.20983
BA 0.01187| -0.02279] -0.03318] 0.036513| 0.02129%9| -0.01469
co -0.01139| 0.005935| 0.018257| -0.01659| -0.00734 0.01065
BA 0.000592] -0.00138] -0.00201] 0.00201| 0.001173| -0.00075
co -0.00069| 0.000296| 0.001005 -0.001] -0.00037| 0.000586
BA 3.59E-05| -7.4E-05| -0.00011| 0.000116| 6.75E-05| -4.1E-05
Cco -3.7E-05| 1.79E-05] 5.78E-03| -5.4E-05| -2.1E-05| 3.37E-05
BA 1.93E-06] -4.3E-06| -6.3E-06| 6.26E-06] 3.65E-06| -2.4E-06
Cco -2.2E-06| 9.64E-07] 3.13E-06| -3.1E-06] -1.2E-06| 1.83E-06
BA 1.12E-07] -2.3E-07| -3.4E-07| 3.63E-07| 2.12E-07| -1.3E-07
Cco -1.2E-07| 5.61E-08] 1.82E-07| -1.7E-07| -6.4E-08| 1.06E-07
BA 6.07E-09] -1.4E-08 -2E-08| 1.96E-08| 1.15E-08| -7.4E-09
member |AB BA BC CB CD Dc
F.M -111.071] 114.8676] -61.1296| 69.51633| -180.756| 170.8916
REACTION 115.714 116.99 88.791 92.932] 157.343 154.504
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Final Design Moments:

Mid span AB:
44.87x5.952
M, = 3 — 0.5(127.875 + 130.856) = 69.198kN.m
Mid span BC:
44.87x4.05>
M, = 3 — 0.5(62.056 + 67.537) = 27.2kN.m
Mid span CD:
44.87x6.95>

M, = 3 — 0.5(180.325 + 171.096) = 95.206kN.m
Face of support A:

44.87x0.152
M, = —127.875 — > + 132.987%0.15 = —=78.27kN.m
Face of support B:

44.87x0.152
M, = —131.376 — > + 134.119%0.15 = —111.73kN.m
Face of support C:

44.87x0.15>
M, = —180.756 — > + 157.343%0.15 = —157.659kN.m
Face of support D:

44.87x0.152

M, = —171.096 — > + 154.595%0.15 = —82.667kN.m
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:Analysis of Tow Way Solid Slab 4iaaall a3l Julas 2-2-3

wog't

1
[ 1
Wwse'S

woz't

5.95m | 4.05m 6.95m |

Llaaal) A i 512 (32-3)ad) JSil)
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Corner panel:

First Trial thick:

] 6.95m -
T a1 o
N
4 (0 f)
- =
=
(0 f!
—— ‘—r +—| 1
| Q |

Alacaal) AN A4S 1) a2 ) ida 532 (333 )l JSAl
s (6.65 + 4.25)
B 180

take h,,;;, = 150mm

= 0.121m = 121m

Chick for minimum thick:

1-Exterior Beams:
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25Cm | 50Cm

WOG}

wa0g

43 ) Al Jlal) adalla pruda g2 (34-3)ad JSAI
h,, = 50cm
4h, = 4x15 = 60cm
h, < 4h; - ok
_ (75%15)%57.5 + (50%25)%X25

— = 40.39
Ye (75%15) + (50x25) cm
75%24.613 50%9.613 25x40.393 4
I, = — + = 906921.65 cm
ex 3 3 3
2-Interior Beam:

wag)

waos

Al Al jlal) adalla g ga1(35-3)ad JSdl)
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b,, + 2h,, = 25 + 2%x50 = 125cm
b,, +8hg = 25 + 8%15 = 145cm
b, + 2h,, < b,, +8h, — ok

_ (125%15)%x57.5 + (25%X50)%25

= 44,
Ye (125%15) + (25%50) >em
125%20.538  50x5.53 25x44.53 .
Iy = ———— = 2 + ———— = 108776042 cm

Slab section for Exterior Beam:

Short Direction:

Sex —

(425 153

== i 4
> + 25) X 17 66796.875cm

25Cm L/2 Cm

%

A JA) (A jlad)All)) adiia g 51:(36-3)ad ) JSA)
Long Direction:

53

665 .
Is,, = (S5 +25) x 7 = 100546.875cm
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Slab section for Interior Beam:

L/2 Cm J‘ 25Cm 1 L2 Cm

! 1

LA (i jlad)Adadlll) adala s 93:(37-3) Ak JSA)
Short Direction:

3

1
Is,, = (425 + 25)x —— = 126562.5cm*

Long Direction:

1 3
Is, = (625 +25)x — = 194062.5cm*

12

_ o, _ 90692165 _
T, T 66796875

_ oy, _ 90692165 _
Y2 T, T 100546875

_ o, _ 108776042 _
3T, T 1265625

_ o, _ 108776042 __
T, T 1940625

13.577 + 9.02 + 8.595 + 5.605

= =9.199 > 2

m 4
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6.65

_b_ = 1.565
b= I, 425
6650(0.8 + 1)
h, = = 149.845
smin — 36 + 9x1.565 mm
Edge Panel:
First Trial thick:
6.95m
___|__|' — I — 1_ In
>
| |
s o g
=)
o]
—— |—+ — —— — 1—| H
| |
| J |

Qlasaal) ALl 4 jhal) dad ) guda g2 (38-3) ) Joil
o (6.15 + 5.65)
B 180

take h,,;, = 150mm

= 0.131m = 131mm
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Chick for minimum thick:
1-Exterior Beam:

h,, = 50cm

4h, = 4X15 = 60cm
h, < 4h, - ok

_ (75%15)%x57.5 + (50%25)X25
Ye = T (75%15) + (50%25)

75%24.61° 50%9.613 25x40.393 \
by =——5— ———5 —+———5 = 90692165 cm

2-Interior Beam:

b, + 2h,, = 25+ 2Xx50 = 125cm
b, + 8h, = 25+ 8X15 = 145cm
b, + 2h,, < b,, + 8hs — 0k

(125%15)x57.5 + (25%50)%x25
Ve = = 44.5cm
(125%15) + (25%50)

B 125%20.53 50%5.53 25x44.53

— — — 4
Iy, ; 2t 1087760.42 cm

Slab section for Exterior Beam:

= 40.39cm

Short Direction:

565 53
ISex = (T + 25) XE = 86484375cm4

Long Direction:

153

615 .
Is,, = (%5 +25) x5 = 93515.625¢m
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Slab section for Interior Beam:

Short Direction:

153
ISin = (565 + ZS)XE = 165937.5cm*

Long Direction:

153
Is,, = (615 +25)x — = 180000cm*

Iy,, 906921.65

= Dex = 9.698
T, 93515.625
_ o, _ 108776042 _
2T, T 1659375
_ o, _ 108776042 _
T, T 180000
_ Loy, _ 108776042 _
4TI, T 1659375
9.698 + 6.555 + 6.043 + 6.555
= = 7.213 > 2
4
L
p= I, 565
6150008 +-490,
hy = = 151.57
smin = 36 + 9x1.088 i

Take hg,p = 160mm
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X-X Direction:

SO SO SOOI
E F G H
2.9400
A 3 C D
20000

(X-X)olad) (2 Adanaal) ALl ¢ BSal) JGgd) eada g 1(39-3) Ak JS)
bh® 5.375x0.16

I = = 1.835x10~3m*
D) 12 m
0.8x0.33 a4
column — T = 1.8X107°m
1.8x1073E ;
kAL == kBK = kC] = kDI == 2 == 09)(10_ E
ko = kgr = kg = kpy = LOA0TE _ 0.612x1073E
AE — “"BF — *¢G — MDH — 2 94 - Y.
El,
ka = LS
9.375m
2
g
0.25m

(Al ALD)) adaia gida 522 (40-3)ad ) Jil)
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_ (5.375%0.16)%0.58 + (0.5%0.25)%0.25

_ ~ 0.538
Ve (5.375%0.16) + (0.5x0.25) m
5.375%0.1223  5.375x0.038%  0.25x0.53

lsp = 3 * 3 T

+ (0.25%0.5)%0.2882 = 0.01632 m*

_Elg,  0.01632F
sb — I - I

Torsional stiffness:

Interior column:

50Cm ‘ 25Cm ‘ 50Cm

wag)

wa0s

£ i) Jalaa Ao A jlally Jualiall 4D ¢ 50 grida 931 (41-3)ad ) JS&Y)
x; = 0.25m

y, = 0.5m
0.25\ /0.253%0.5 _
L = (1 — 0.63X 0% )( 3 > = 1.784%x1073m*
x, = 0.16m
y, = 1.25m

c, = 1.569x1073m*
Yc = 3.353x1073m*
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50Cm 25Cm 50Cm

wag|

waog

£ 551 (alaa Aoy A Jlally Juaiall 4D £ 32 gea 21 (42-3)ad y JS

x; = 0.25m

y, = 0.66m

c; = 2.617x1073m*
x, = 0.16m

y, = 0.5m

c, = 5.45x10"*m*
Y =2.617x107342%5.45x10"* = 3.707x1073m*
Take Y.c = 3.707x1073m*

123



Exterior column:

Oy 2 S } O S

£ S Jalaa o A jlally Jualiall 4D ¢ 5o guida 931 (43-3 ) S
x; = 0.16m

vy, = 0.75m

c; = 8.864x10"*m*
x, = 0.25m

y, = 0.5m

c, = 1.784x1073m*
Yc =2.67x10"3m*

0. 25m O.5m

gl

UG

£ Gl Jalaa 2o A jlally Juaiiall ABD) ¢ 3 pada 511(44-3 )l JS&I
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x; = 0.25m

y; = 0.66m

c; = 2.617x1073m*
x, = 0.16m

y, = 0.5m

¢, = 5.45x10*m*
Y =3.1622x10"3m*
Take Yc = 3.1622x1073m*

9Ec
. (1-2))

For interior column:

ke

1 CZ—(1 0'3)—0944
L, 5375/

B 9%3.707%x1073E

k, = = 7.379x1073E
b 5.375(0.944)3
For exterior column:
9%3.1622x1073E
= = 6.294x1073E

k., =
L 5.375(0.944)3

Increased Torsional stiffness due to Beam:

ko, = "tl’:b , I, = 0.01632m*

5.375%0.16°
ls = 12

= 1.835x1073m*
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For exterior column:

_ 6.294X 1073Ex%0.01632

Kta = 1.835x10-3 = 0.056E
Equivalent column stiffness:
k,. = YkeXYkiq
Yk + Xkeq
(0.612 4+ 0.9)x1073Ex(2x0.056F) s
ec = 10,612 + 0.9)x103E + (2x0.056F) _ 104X 107E
For interior column:
. 7.379%x1073E%0.01632 0066
ta 1.835x10-3
(0.612 4+ 0.9)x1073EX(2x0.066E) 4
ec = 10,612 + 0.9)x103E + (2x0.066F) _ 10°x107E
kg, . = 001632%E _ 2.743x1073E
sbap 5.95
kg, = = 001632%E _ 4,03x1073E
sbac 4.05
kg, . = 001632%E _ 2.348x1073E
sbep 6.95
Distribution factors:
D,y = kag 2.743%x1073 0648
kg + koo (2.743 + 1.492)1073
D, kg 2.743 _ 0332

" kpe + kap + kee, 2.743 + 4.03 + 1.495

126



Kgc 4.03

Do = - = 0.487
B¢ kpe + kap +koe,,  2.743 +4.03 + 1.495

b kcg B 4.03 — 0512
“® " kpc+kep + Ko, 2348 +4.03+ 1495

b kcp B 2.348 — 0298
P kep +kep + ke, 2348 +4.03+ 1495

oo kep 2348
P kep +kee,, 2.348+1.492

Loading:

Dead load:

own weight of beam = 24x0.25X0.5 = 3kN/m

own weight of slab = 24x0.16x5.375 = 20.64kN /m
F.C =1.7x5.375 =9.138kN/m

wall = 18%x0.2x2.94 = 10.22kN/m

2kN
assume partitions (7) = 2%5.375 =10.75kN/m

Total D.l =3+ 20.64 +9.138 + 10.22 + 10.75 = 53.748kN /m
Live load:

L.L =2x5.375 = 10.75kN /m

Design D.l = 1.2x53.748 = 64.498kN /m

Design L.L = 1.6X10.75 = 17.2kN/m

3
w, = 64.498 +Z><17.2 = 77.398kN /m
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Casel:

| [T T
I N TR - TR R

(X-X)ola) (B Aianaall 4Bl (1) o) Jraadll Als zuia 53 1(45-3) ) JS

. . 77.398x5.952

M AB — _M BA — — 12 == _22834‘kNm
. . 77.398x4.057

M BC — _M CB — — 12 == _105793kNm
. . 77.398x6.957

M cDhD — _M DC — — — _31154‘kNm

12
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Jgad

|

Liaaal)

“ - 4 - - “ . “ . -
AL (X-X) olad) (2 (1)ad, Jraail) Aad a g jal) a3 65 7 521(26-3) a2
Joirk r=" B i D
memiben AR B B CB L ] D
D.F oO.64s 0332 0. 94387F oD.S12 0. 298 .11
F.E.M —-22&E.349 Z2Z285.24) -105.73 1053. 79| -Z211.549 211.549
B.JA 1A7F. 96| -40D.8806 -59.08 105,34 GlL.213| -190.25
Lo 20343 TI_ 982 SZ2.6871 -Z29.84| 95 175 20.68656
B A 12182 -42.049 -ol.o= A s IF.255)| -18.7=21
i -21 1024 6.5911 22,009 -Z0.84] -9.2655 15.627
B.A 1=z 6241 -1Z2. 814 -1&. 795 20,585 11.981) -11.=221
[ -5 400 B.5119 A10. 293 -9.3939793| -5.0a907 5. 990G
B.JA A151g| -S.8787| -S.3299 FT.TF253 g 496491 -2.a003
L -2. 85394 20758 2.8027 -A. 1565 -1L.&3201 2. 2482
B.JA 1. 8&=z99| -1L.9716 -2.892 I.06e95 1.7865)| -1L.3736
L -0 9555 o .92 1.5347 -1 .494495| -O.&a565 0.893=
BJA O.8zs88 -0.8515) -1.19549 A.092 .86323506) -0.5455
i b B U v 0.=21949 .54 0. 5977 7| 02729 O.31AT7TS
B O o Z2ad)| -O.28732) -0.4215 . 4955 0. 2594 -0O. 1542
Lo -0 1a4=7 . 13> D. 2229 -0 2107 -O.0971 D.1297
B.JA OO09=z1| 0. 11TFs)| 0. AT2E o. 1575 0917 00753
L —-.OSE9 O0.049a85 DO FEES| 0.0scd)| D039 6 O.0AaA59
B.A D.OzZs2] 00416 ] i D.0645 .02 76 -0.02E
[ -0 O.01591 D032 00305 -o.014 D018
B.JA D01l 0017 -0.025 D.0Z228 O.01LZF3)| 00115
i - O0ES O.O0ae7F D1 1g| 00125 00057 (e el
B O o.0055 -0.0O0a) 000238 o.O093 O.0054) -0 O0a1
memiben] A8 B BC CB CD D
F.M -O98_TFTod 2148 .76 -157.8 223169 -Z06.854 149.171
Reactian 210.76 Z9 76 125943 17495 2. FF 2a45.549
Case2:
NN NN
E 77.398KN/M F G
64.498KN/M
29400
YYVYYYYYTY

A B © D
20000

L s b -1

5.9500 4.0500 6.9500

(X-X)olas) (b Aianaall ASLll (2) o) Jrasdll s zuin 53 1(46-3) ) JS)
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77.398x5.952

MF,p=—-MFy, = = = —228.34kN.m
. . 64.498x4.052

MFy.=—MF z=— = = —88.161kN.m
. . 77.398%6.952

MF . =—MF,. =— = = —311.54kN.m

ALl (X-X) olad) (2 (2)ad, Jaeaill Alat o g5al) &3 55 guida 322 (27-3) ) Jgaad)

Laanl)

Jjoint riy B C D
member |AB BA BC CB CD D¢

D.F 0.648 0.232 0.487F 0.5312 0.298 0611
F.E.MA -228.34 228.34 -28.161 28.161 -311.54 3211.54
BA 147.9543 -45.5394 -68.2672 114.27] 66.5366594| -1950.251
cO -23.2697| 73.9821c| 57.18502) -34.13226| -95.1735| 323.28347
BA 15.0787F7F -43.5475 -63.8784] 66.20624 38.5341 -20.3362
COr -21. 7738 F.5393287] 23.10312 -31.9392 -10.1681) 19.26705
BA 1410939 -13.49332| -19.7929] 21.55894) 12.534798| -11.7722
COr -5.74660| F.0546945) 10.77947 -9.89645 -5.88200&] 6.2739239
BA A4 371832 -5.92094| -2.68524] Z.020657| 4.703195| -3.83341
COr -2.96047) 2.185917] 4.04032%9 -4.34262 -1.9167| 2.351598
BA 1.9183286 -2.06711 -3.03218] 2.204774)] 1.865278| -1.43683
cCO -1.023256| 0.953591592| 1.602387]| -1.51c609| -0.71841| 0.932639
BA 0.6659745 -0.85044 -1.247459] 1.1440606] 0.065822 -0.56924
cCO -0.42522] 0.334872] 0.5720332 -0.62374) -0.28492) 0.2332947
BA 0.275544) -0.20102] -0.44166] 0465237 0.270732| -0.20243
COr -0, 15055 0137772 0.232618 -0.22083 -0.10171) O0.135351
BA 0.0975534| -0.122537] -0.18032] 0.165143] 0.096118| -0.028272
COy -0.06148] 0.048777] 0.082572 -0.0901%9] -0.041326) 0.042059
BA 0.0359342 -0.04261 -0.06297] 0.067355] 0.0359203 -0.02936
cCO -0.0218| 0.019921| 0.0323677] -0.032192] -0.01468| 0.01%9601
BA 0014129 -0.01773 -0.0261] 0.0222293] 0.01290&] -0.01158
cCO -0.0029| 0.007064| 0.011246] -0.01205] -0.00599| 0.006953
BA 0005765 -0.00631 -0.0092a] 0.009742] 0.005674) -0.00425
member |AB BA BC CcB cD Dc

F.M -100.247| 207.6992| -146.143) 220.64593] -200.544| 145.5606
Reaction 212,199 242.218 112.212 149,005 291.258 245.963
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Case3:

64.498KN/M \&%WSKNIM \L\Aé& \lﬁw
YYVYYYVYYVYYVYYY YYYYYYYYYYIVYYYY
A 5 z .
; i o K

(X-X)olad) (A Ldaaal) Al (3) ) Jsaail) Ao guia g9 1(47-3) ady JS&I

. . 64.498x5.957

M AB — _M BA — — 12 == _190283kNm
. . 77.398x4.052

M BC — _M CB — — 12 == _105793kNm
. . 64.498x6.957

M CD — _M DC — — == _259618kNm

12
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|

- - « - - Lot B .« - . <
ALl (X-X) olad) (A (3)ady) Jraail) Allad o g jal) &) o g 3:(28-3) al) Jgaad
Aiaaal)
Joint .y B C [ ]
member AB BA BiC CB CcD D
D.F 0.648 0.332 0.487F 0.512 0.298 0681l
F.E.MW -190.283 190.283 -105.793 105.793 -259.618 259.618
BA 123.3034 -28.0507 -A471.1466 TE.7584] 45.83985 -158.627
o -14.0253 6l.65169 29.3792 -20.5733 -T79.2123]| 22.91993
B 9.08842 -33.5423 -A49.202) 51.14195 29. 76621 -14.00-471
(e @] -16.7711 4.54421 | 25.57097 -24.601 -7.00204 14. 88311
BA& 10.867659 -5.99524 -14.6661) 16.18077]| S9.4177F12 -9.09358
Cio -4.99912 5.423845| S.090282 -F.2332205 -4.54673 4.708850
BA 2.23943 . A495004 -8.5863] 0.082476 2.540191 -2.87711
(e @] -2.24502 1.6195715| 2041235 -3.29315 -1.43850 1. 770096
BA 1. 454774 -1.547449 -2.20988] 2.422633 1.410048 -1.08153
(] -0 FF3TF2 0. 727387 1.211317 -1.13494 -0. 54076 O0.705024
BA 0501369 -0.64365 -0.94415] 0.857962 0.49936 -0. 43077
O -0.32182 0. 250685 0.428981 -0.AF207 -0.21538 0.24968
BAa 0208542 -0. 22565 -0.221] 0.251979] 0.204803 -0. 15255
o -0, 11282 0. 104271 0. 17599 -0.1655 -0.07e2e| 0.1024371
Ba 007211 -0.09305 -0. 13649 0.122789] 0.072049 -0.06259
[a{m] -0.04652 0.03265553| 0.061895 -0.06824 -0.03129] 0036025
B o.030147 -0.032692 -0.04795 0.050963 0.029662 -0.022071
i -0.01a634]| 0.015074| 0.025481 -0.02397 -0.01101) 0014831
BA 0.0L059 -0.01248 -0.01975] 0.0L790%] 0.010423 -0, 00908
Co -0.00673 0.005295 0. 008954 000982 -0.00453 0005212
BA D.004A362 -0.004973 -0.00694] 0.007375] 0.004293 -0. 003218
member Yyt B BC CB CD Dc
F.M -80.8198 186.0298 -143.156)] 204.1141 -262.003 118.6501
Reactiomn 147.199 209.564 141.679 171. 782 2449 TF57F 203.504
Case4:
NANNNNN NANNNNN NN
E 77.398KN/M F G H
64.498KN/M
2.9400
YYYYYYYYYYivvwy

A B C D

2.0000
59500 4.0500 6.9500

(X-X)olad) 8 Lianaall ALl (4) o) Jraadll Alla sy 1(48-3) ) JS)
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77.398x5.952

MF g =—MFy, = - = —228.34kN.m
. . 77.398x4.052

M BC == _M CB = — 12 == _105793kNm
. . 64.498x6.952

M cD == _M DC = — 12 == _259618kNm
A3l (X-X) slad) 8 (4)aly Jeaaill Alad o g5al) &35 guda 931(29-3) Al J g2l

Laaall

joint A B C D
member |AB BA BC CB CDr Dc
D.F 0.645 0.232 0.487 0.512 0.298 0611
F.E.MA -228.34 228.34| -105.793 105. 793 -259.618 259,018
BA 147.9643| -40.6856| -59.6804 FE.7584| 45.83985| -158.627
CO 20,3428 73.98216 39.3792] -29.8402] -79.3133| 22.91953
BA 12.18214 -37.030 -55.207] 55.88659] 32.52774| -14.0041
CO -15.818] 6.591068| 27.94329] -27.0035) -7.00204| 16.26327
BA 12159405 -11.4654| -16.8182) 17.712803| 10.31245| -9.93722
CO -2, 7327 0.097027| 85.859015]) -28.40912) -4.9086l1| 5.156224
BA 3.714792| -4.96541| -7.28359] 60.849398| 3.9865603| -32.15045
CO -2. 4827 1.8537390| 2.4246099 -3.0418] -1.57523) 1.993282
BA 1608792 -1.732606| -2.57238]| 2.671116| 1.534673 -1.21759
CO -0.876232| 0.804396| 1.235552] -1.2861%9] -0.60825| 0777336
BA 0568184 -0.7104c| -1.04216 097031 0.564751| -0.47495
CO -0.25523| 0.28340592]| 0.42531553] -0.52108] -0.Z23748| 0.282370
BA 0220191 -0.25539| -0.37462 0388328 0.226049| -0.17253
CO -0.127 7 0.115095 0.19419] -0.18731]| -0.08627| 0.113025
BA 0.0282746] -0.10268]| -0.15062] 0.140072] 0.081526| -0.0659046
CO -0.05134) 0.041373| 0.070032a] -0.,075321] -0.03453| 0040763
BA 0.023269| -0.036099| -0.054260] 0.056232] 0.032732 -0.02491
CO -0.01849| 00166253 0.02811%] -0.02713] -0.01245| 0.01630606
BA 0.011984| -0.01486 -0.0218)] 0.020266] 0.01L1795 -0.01
CO -0.0074Z2) 0.005992] 0.010133 -0.010% -0.005] 0.005898
BA 0004514 -0.00335]| -0.00785] 0.00812%] 0.004737F -0.0036
member |AE BA BC CB CDr Dc
F.mnA -97.5579| 220.50353| -167.270] 197.6574] -258.319| 1194958
Reaction 209.596 250.922 145.229 164.232 244,105 204,156
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Case5:

E
E
7

F G 77 398KNIM
64.498KN/M

:mmmlMHHHUHHH;HH

99500 4.0500 6.9500

(X-X)ola) (b Aianaall A3l (5) o) Jraadll s zuia s 1(49-3) ) JS)

64.498%5.952

MFAB - _MFBA - — 12 == _190283kNm
. . 77.398x4.057

M BC — —-M CB — — 12 == _105793kNm
. . 77.398%6.952

M cDhD — _M DC — — - _31154‘kNm

12
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ADll (X-X) olad) (2 (5)ad, Jaeaill Alat o g5al) &3 55 gida 522 (30-3) ady Jgaad)

Laaall
lioint A B C D
member |AB BA BC CB CcD Dc
D.F 0.648 0.332 0.487 0.512 0.298 0.611
F.E.M -190.2832 190,283 -105.7932 105.793 -311.54 311.54
BA 123.3036| -28.0507| -41.1466] 105.24253] 61.21261] -190.3251
CO -14.0252| 61.65182) 52.67123] -20.5733] -95.1735 20.6563
BA 9.08842) -37.9553| -55.6753] 59.26338| 34.45314 -18.731
CO -18.9776| 4.54421) 29.63169) -27.8377 -9.2655| 17.24657
BA 12,2975 -11.2464| -16.64327] 159.04202| 11.08654| -10.5377
CO -5.6732| 6.148731| 5.52401| -8.32183] -5.26883| 5.543271
BA 2.676233| -5.202326| -7.632632| 0.958417] 4.050016]) -2.286594
cCO -2.860168| 1.838117) 2.479209] -3.81e632]| -1.69347| 2.025008
BA 1.685888| -1.76535| -2.528954| 2.821011] 1.641916] -1.2372E
CO -0.88268| 0.842944) 1.410505] -1.29477] -0.61864| 0.B20958
BA 0.571974] -0.74815| -1.09742]| 0.9796063] 0.570196]) -0.50161
CO -0.27407| 0.285987| 0.429833] -0.54871 -0.2508]) 0.285098
BA 0.2423%991 -0.25757| -0.27782| 0.4059353] 0.238256] -0.17419
CO -0.12879 0.1212] 0.204677] -0.18891 -0.0871) 0.119128
BA 0.0834532| -0.1081%9 -0.1587) 0.141317] 0.082251]| -0.07279
cCO -0.0541) 0.041727| 0.070033| -0.07535] -0.03635( 0.041125
BA 0.0250534| -0.03731| -0.05472| 0.059261] 0.024492] -0.02513
cCO -0.01866| 0.017327] 0.029631] -0.02737] -0.01256| 0.017246
BA 0.012089| -0.015366| -0.02297] 0.020444) 0.011895| -0.01054
CO -0,00782| 0.0060453) 0.010222] -0.01148) -0.00527| 0.00555
BA 0005073 -0.0054| -0.00792| 0.008577| 0.004992( -0.00364
member |AB BA BC CB CcD Dc
F.m -52.0256 180,288 -133.679] 238.1452| -310.528| 143.265
Reaction 175.367 208.396 120.937 182.525 293.024) 244,892
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Y-Y Direction:

NN\ NN AN
A B C D
}L W{%\ W%\\ %}\T\
(Y-Y)olad) (B Aiaaal) A3l (ASal) S sy 1(50-3) by JS
0.3x0.83 .
Icolumn(A,B,C) = T = 0.0128m
0.8x0.33 iy
Icolumn(D) = 12 = 1.8x107"°m
ki = kpp = ke = 00128E _ 4.354x1073E
AE — "“BF — ™CG — 294 e
0.0128E B
kap = kpg = k¢j = — = 6.4x107°F
kpy = L107F _ 0.612x1073E
bH ™ ""994 7
1.8x1073E
kp; = > = 0.9%x1073E

Stiffness of slab-beam:

Elg,
ksb= LS
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5.5m

wps'o wolo

0.25m

(Y-Y)olad] (A (Aadll- 4ula jlall) adaia grila sy :(51-3) pd JS

_ (5.5%0.16)%0.58 + (0.5X%0.25)%0.25

Ye (5.5%0.16) + (0.5%0.25) = 0.539m
5.5%0.1213  5.5%0.0393 0.25%0.53
Iy, = 2 + 2 t— 1 (0.25x0.5)%0.2892
= 0.0164 m*
o _FEly _00164F
)

Torsional stiffness:

For interior column:

1 CZ—(1 0'8)—0855
L, 55/

B 9%3.707%x1073E

k, = =9.705x1073E
‘ 5.5(0.855)3

For exterior column A:

1 = (1 0'8) = 0.855
B 55/
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 9%3.1622x1073E

k, = 5.5(0.855)3 = 8.279x1073E
For exterior column D:
1—C—2= (1—E) = 0.945
L, 5.5
9%3.1622x1073E B
= = 6.132x1073E

k., =

‘ 5.5(0.945)3
Equivalent columns stiffness:
For interior columns:

ks, 9.705%0.0164x1073E

kta I 1.877x1073
I, = 0.0164m*
5.5%0.163 a4
Iy = ——>— =1877x107°m
_— 2k XY kg
0 Yket Ykia

(4354 + 6.4)x1073Ex (2x0.085E)

k .=
°“ (4354 + 6.4)x1073E + (2x0.085E)
For Exterior column at A:

. 8.279%1073E%0.0164
ta = 1.877x1073

(4354 + 6.4)x1073EX(2X0.072E)

= 0.072E

€€~ (4354 + 6.4)x1073E + (2x0.072E)

For Exterior column at D:
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. 6.132x1073E%0.0164
ta = 1.877x103

_(0.612 + 0.9)x1073EX (2x0.054E)

= 0.054F

= =1.491x1073E
€7 (0.612 + 0.9)x1073E + (2x0.054E)
Stiffness of slab-beam:
y _Ely;,  0.01632E 2 005X 10-3F
$AB = T 42 T T
k _O164E 2.756x1073E
(HBC™ 595 ~ ~
k 0.164F 3.417x1073E
=——=3417X
($)ep 4.8
Distribution factors:
b kg 3.905x107% 0281
4B kag +koe (3.905410)10°3
b kg B 3.905 _ 0234
P4 kpe + kap + kee,, 390542756 +10
o Kpc B 2.756 0465
5C " kpe + kap + kee,, 2756 +3.905+10
o kcp B 2.756 o017
“ kge+kep + kee,, 2756 +3.417+10
b kep B 3.417 0211
P kep + kep + kee,, 3417 +2.756+10
k 3.417
Dpe b = 0.696

" kep + koo, 3417 + 1.491

loading:
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Dead load:

own weight of beam = 24x0.25X0.5 = 3kN/m
own weight of slab = 24x0.16X5.5 = 21.12kN/m
F.C =1.7x5.5=9.35kN/m

wall = 18%0.2%X2.94 = 10.22kN/m

2kN
assume partitions (T) = 2X5.5=11kN/m

Total D.l =3+ 2112+ 9.35+10.22 + 11 = 54.69kN/m
Live load:

L.L =2%x55=11kN/m

Design D.l = 1.2%x54.69 = 65.628kN/m

Design L.L = 1.6X11 = 17.6kN/m

3
Wy, = 65.628 + 7 x17.6 = 78.828kN /m

Casel:

E 78.828KN/M *T:* “*a* “lfr*
9400

NN RRa RN AR RRn AR Nanan!

A B C D
0000

(Y-Y)oladl (A Laaal) Dl (1) pd) Jpanl) A g sy 1(52-3) pby Jil
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78.828x%4.27

MFAB = — FBA = = —115.877kN.m
12
78.828%5.952
MFBC = —MFCB = — T = —232.559kN.m
78.828x%4.82
MFCD = —MFDC = — = —151.35kN.m
12
Aadll (Y-Y) slad) (B (1)ad) Jaaaill Aad 2 g al) a5 g 522 (31-3) pd Jgaad
diaaal)

licint A B C D
member |AB BA BC CB CcD Dc
D.F 0.281 0.234 0.165 0.17 0.211 0.696
F.EM -115.8771 115.877| -232.559| 232.559 -151.35 151.35
BA 32.56144] 27.30359] 19.25253| -13.8055| -17.1351 -105.34
CO 13.65179| 16.28072| -6.90277| 9.626265| -52.6698| -8.56755
BA -3.83615] -2.19444] -1.54736| 7.317401| 9.082186( 5.963014
CcO -1.097221 -1.91808 3.6587| -0.77368] 2.981507| 4.541093
BA 0.308319] -0.40731 -0.2872| -0.37533| -0.46585 -3.1606
CcO -0.20365| 0.154159] -0.18767 -0.1436 -1.5803| -0.23293
BA 0.057226] 0.00784| 0.005528| 0.293063| 0.363743| 0.162116
CO 0.00392] 0.028613| 0.146532| 0.002764| 0.081058| 0.181872
BA -0.0011| -0.04098 -0.0289| -0.01425| -0.01769| -0.12658
CcO -0.020491 -0.00055| -0.00712| -0.01445| -0.06329| -0.00884
BA 0.005758] 0.001796| 0.001266| 0.013216] 0.016403| 0.006155
CcO 0.000898] 0.002879| 0.006608| 0.000633| 0.003077| 0.008202
BA -0.00025| -0.00222| -0.00157| -0.00063| -0.0007/8| -0.00571
CO -0.00111] -0.00013] -0.00032| -0.00078| -0.00285( -0.00039
BA 0.000312] 0.000103| 7.29E-05| 0.000618| 0.000767| 0.000272
member |AB BA BC CB CD Dc
F.M 7444731 155.093| -218.451| 234.6847| -210.757| 44.77052
Reaction 146.337 184.74| 231.785| 237.241| 232.768| 154.607
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Case2:

SON AN NN NN \_\.I_leh_\.h

"E  7s828k0M F 65.628KN/M

2.9400

}Mlllluuémuu‘{:Hlllillg

2.0000

L K J |
ANSNANNN NN ANSNANNN
42000 59500 48000

sla) (A Aaaal) Adall (2) o) Jreail) Al guia 9o 1(53-3) o) JS& (Y-Y)

. . 78.828x4.22

M AB — _M BA — — 12 == _115877kNm
. . 65.628x5.952

M BC — _M CB — — 12 == _193616kNm
. . 78.8284.82

M CD — _M DC — — == _15135kNm

12

142



Aadall (Y-Y) olad) A (2)ady Jranil) Allad o gall )5 g g2:(32-3) a2y Jgaad

Aaaall
joint A B C D
member |AB BA BC CB CcD Dc
D.F 0.281 0.234 0.165 0.17 0.211 0.696
F.E.M -115.877 115.877| -193.616 193.616 -151.35 151.35
BA 32.56144| 18.19093| 12.82694] -7.18522| -8.91813 -105.34
cO 9.095463| 16.28072| -3.59261| 6.413468| -52.6698| -4.45906
BA -2.55583| -2.96902| -2.09354| 7.863577| 9.760086| 3.103508
cO -1.48451| -1.27791| 3.931788| -1.04677| 1.551754| 4.880043
BA 0.417147] -0.62101| -0.43789]| -0.08585| -0.10655]| -3.39651
CcO -0.2105] 0.208573| -0.04292| -0.21894| -1.69825| -0.05328
BA 0.087251] -0.03876| -0.02733] 0.325924| 0.404529 0.03708
cO -0.01938| 0.043626| 0.162962| -0.01367 0.01854| 0.202265
BA 0.005446] -0.04834| -0.03409| -0.00083| -0.00103]| -0.14078
co -0.02417] 0.002723) -0.00041] -0.01704| -0.07039| -0.00051
BA 0.006792] -0.00054| -0.00038]| 0.014863| 0.018448| 0.000358
CcO -0.00027| 0.0032396| 0.007422| -0.00019| 0.000179| 0.009224
BA 7.59E-05] -0.00253]| -0.00179| 1.96E-06| 2.43E-06| -0.00642
cO -0.00127 3.8E-05 9.8e-07] -0.00089| -0.00321| 1.22E-06
BA 0.000356| -9.1E-06| -6.4E-06]| 0.000698| 0.000866| -8.5E-07
member |AB BA BC CcbB CcD Dc
F.M -78.099| 145.6489| -182.918| 199.6651| -203.063| 46.18632
Reaction 149.455 181.622 192.429 198.058 221.87 156.504
Case3:
\A\_%& 78 828KN/M \L\h\_é;;: \%m
65 628KN/M

2.9400

Y YYYVYYVYVS YYVYYVYYTYTYYY

A B C D
2.0000

- W\—{S\ﬂ W"{T\ ':tlvm

42000 5.9500 4 8000

(Y-Y)olad) (8 Aiamaal) Al (3) pd) Jraaill Alla ruila sy (54-3) o) JS
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65.628%4.2°

MF g = —-MFy, = 17 = —96.473kN.m
. . 78.828%5.952

M BC — _M CB — — 12 == _232559kNm
s o 65.628x4.8%

MFop=—M"pe = ———— = —126.006kN.m
A3l (Y-Y) olad) A (3)ady Jranil) Allad a9 all )i o g2:(33-3) a2y Jgaad

Liaaal)

joint A B C D
member |AB BA BC CB cD Dc
D.F 0.281 0.234 0.165 0.17 0.211 0.696
F.E.M -96.473 96.473| -232.559 232.559| -126.006 126.006
BA 27.10891] 31.84412| 22.45419 -18.114| -22.4827| -87.7002
cO 15.92206| 13.55446| -9.05701 11.2271] -43.8501) -11.2413
BA -4.4741 -1.0524| -0.74208] 5.545909| 6.883452| 7.823974
cCO -0.5262) -2.23705| 2.772954| -0.37104| 3.911987| 3.441726
BA 0.147863 -0.1254| -0.08842] -0.00196| -0.74714| -2.39544
cCO -0.0627) 0.0/73931] -0.20093| -0.04421| -1.19772| -0.37357
BA 0.017619 0.05313] 0.037463| 0.211129] 0.262048| 0.260005
cO 0.026565] 0.008809] 0.105564| 0.018732| 0.120002] 0.121024
BA -0.00746| -0.02670| -0.01887) -0.02528| -0.03138| -0.09119
cCO -0.01338| -0.00373] -0.012064| -0.00944 -0.0456| -0.01569
BA 0.00376| 0.003832| 0.002702] 0.009355| 0.011612| 0.010921
cO 0.001916 0.00188| 0.004678| 0.001351| 0.005461]| 0.005806
BA -0.00054| -0.00153]| -0.001082) -0.00116| -0.00144| -0.00404
cCO -0.00077| -0.00027]| -0.000582] -0.00054| -0.00202| -0.00072
BA 0.000216] 0.000198 0.00014]| 0.000435 0.00054 0.0005
member |AB BA BC CB cD Dc
F.mM -58.3292| 133.5662| -217.403] 230.4054| -183.159| 35.857783
Reaction 118.715 156.923 232.328 236.699 188.195 126.819
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Case4:

'E 78.828KN/M Hi
E F I G 65.628KN/M H
9400 \‘ AN
‘ YYYYYYYYVYY
A B C D
0000
L WTKT\ WQT\ KKITW
4.2000 5.9500 4.8000

(Y-Y)olad) (b Llaaal) Adll (4) pd, Jraadl) Al gila sy 1(55-3) pdy Joil

. i 78.828x4.22

M AB — _M BA — — 12 == _115877kNm
. . 78.828x5.957

M BC — _M CB — — 12 == _232559kNm
. . 65.628x4.82

M CcD — _M DC — — == _126006kNm

12
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Aadall (Y-Y) olad) A (4)ady Jranil) Allad o g3all )5 guia g:(34-3) a2y Joaad

Aaaall
joint A B C D
member |AB BA BC CB CD Dc
D.F 0.281 0.234 0.165 0.17 0.211 0.696
F.E.M -115.877 115.877]| -232.559 232.559| -126.006 126.006
BA 32.56144] 27.30359| 19.25253 -18.114) -22.4827| -87.7002
cO 13.65179| 16.28072| -9.05701] 9.626265| -43.8501| -11.2413
BA -3.83615| -1.69035| -1.19191 5.81805| 7.221227| 7.823974
cO -0.84517| -1.91808| 2.909025| -0.59596| 3.911987| 3.610613
BA 0.237494] -0.23188| -0.16351| -0.56373] -0.69968| -2.51299
cO -0.11594] 0.118747| -0.28186| -0.08175] -1.25649| -0.234984
BA 0.032579] 0.038169| 0.026914| 0.227502 0.28237]| 0.243489
cO 0.019085 0.01629] 0.113751) 0.013457) 0.121745| 0.141185
BA -0.00536| -0.02043]| -0.02146| -0.02298] -0.02853| -0.09826
cO -0.01521]| -0.00268| -0.01149| -0.01073| -0.04913| -0.01426
BA 0.004275| 0.0032317]| 0.002339| 0.010176| 0.012631] 0.009928
cO 0.001658| 0.002138]| 0.005088| 0.001169| 0.004964| 0.006315
BA -0.00047| -0.00169| -0.00119| -0.00104| -0.00129 -0.0044
cO -0.00085| -0.00023]| -0.00052 -0.0006 -0.0022| -0.00065
BA 0.000238]| 0.000177]| 0.000124| 0.000475 0.00059 0.00045
member |AB BA BC CB CD Dc
F.M -f4.1876| 155.7648| -220.978]| 228.8653| -182.821] 35.92004
Reaction 146.116 184.962 233.188 235.839 188.112 126.903
Case5:
\&%‘:L\‘ 78.828KN/M \&% \Aﬁ&
65.828KN/M

2.9400

NP PRRNY I

A B C D
2.0000

L K ek L

4.2000 5.9500 4.8000

(Y-Y)olad] (A Laaal) Al (5) pd) Jpaal) A i sy 1(56-3) pby Jol)
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65.628%4.2°

MF,, = —MF,, = = = —96.473kN.m
Mo = —MF .. = 78.828%5.952 — _232.550kN
pc = M ¢cp = — 12 = —&3a. M
MF o = —MF = 78.828x%4.82 — _15135kKN
cp = M pc=— 12 = - - -m
ALl (Y-Y) slad) (A (5)ad,) Jaaaill Aad 2 g adl g 55 g 5:(35-3) pdl Jota
Liaaall
lioint A B C D
member |AB BA BC CB CD Dc
D.F 0.281 0.234 0.165 0.17 0.211 0.696
F.E.M -96.473 96.473| -232.559 232.559 -151.35 151.35
BA 27.10891] 31.84412| 22.45419| -13.80535] -17.1351 -105.34
cO 15.92206] 13.55446| -6.90277 11.2271) -52.6698| -8.56755
BA -4.4741 -1.5565] -1.09753 7.04526] 8.744411| 5.963014
cO -0.77825] -2.23705 3.52263| -0.54876| 2.981507] 4.372205
BA 0.218688]| -0.20083| -0.21212) -0.41357] -0.51331] -3.04305
co -0.15041] 0.109344] -0.20678| -0.10606| -1.52153]| -0.25665
BA 0.042266] 0.022801| 0.016077 0.27669] 0.343421| 0.178631
cO 0.0114] 0.021133| 0.138345| 0.008039] 0.089316| 0.171711
BA -0.0032] -0.03732] -0.02631| -0.0165353| -0.02054]| -0.11951
cO -0.01866 -0.0016] -0.00828| -0.01316| -0.05976| -0.01027
BA 0.005243] 0.002311 0.00163| 0.012395] 0.015384| 0.007149
cO 0.001156] 0.002622] 0.006198| 0.000815] 0.0035741 0.007692
BA -0.00032]| -0.00206]| -0.00146| -0.00075] -0.00093] -0.00535
cO -0.00103] -0.00016| -0.00027| -0.00073] -0.002682| -0.00046
BA 0.00029] 0.000125| &.83E-05] 0.000579) 0.000718]| 0.000322
member |AB BA BC CB CcD Dc
F.M -58.589| 137.8944| -214.875| 236.2243] -211.095| 44.70827
Reaction 118.937 156.701 230.925 238.102 223.851 154.523
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Maximum Design Moment:

Mid span CD:
77.398%6.952

y = 3 — 0.5(300.544 + 145.5606) = 244.28kN.m

Face of support D:
77.398x%0.42
M, = —145.5606 — > + 245.963%x0.4 = —=53.1kN.m
Face of support C:
77.398x%0.42
M, = —-310.528 — > + 293.024%0.4 = —199.51kN.m
:Analysis of Two-way Flat slab 4akauwl) A Judasi 3-2-3

1 ¥ i

Wog'y

—
]
W56 5

[
I

woz'y

5.95m | 4.05m O 5.95m

dadaiiall AD) gl g 1(57-3) a2, Jsil
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Slab Thickness:
From Table 9.5(c)

L, 6650
fy = 420Mp — hmin = ﬁ = ? = 201.515mm
where |, = 6950 — 300 = 6650mm
L, 6650
fy = 520Mp = hypip = 5 = —-— = 214.516mm
fy = 460Mp - hyy = 206.72mm
X-X Direction:
SO, SO, RENNNNNY
E F G H
A B C D
L
\lr 5.9500 WTQ 4.0500 WT{T\ 6.9500 “ki,rw
(X-X)olad) (4 dadaceal) ADll ¢ 1Sal) JSagd) a5 1(58-3) ady JSA)
0.8%0.33 .
column — T = 1.8X107"°m
1.8x1073E .
kAL - kBK - kC] - kDI - 2 - 09X10 E
1.8x1073E ;
kAE - kBF - kCG - kDH - 2 94 - 0612)(10_ E

Stiffness of Slab:
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bh® 5375x0.223
12 12

Torsional Stiffness:

I, = = 4.769x10~3m*

Interior Column:

0.22\ [0.223%0.8
c= (1 — 0.63% ) = 2.348x1073m*
0.8 3
9x2.348x1073E
= = 4.674%x1073E

ke = 5.375(0.944)3

here: 1 CZ—(1 0'3)—0944
where: L c37c) =0

Exterior Column:

x, =0.2m

vy, = 0.5m

c; =9.973x10"*m*
x, = 0.22m

y, = 0.28m

¢, = 5.019x10"*m*
Yc = 1.499%x103m*

L — 9%1.499x1073E
L 5.375(0.944)3

= 2.984x1073E

Equivalent column stiffness:

For exterior column:

_ TkeXTheg
Y. + keq

kec
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(0612 4+ 0.9)x1073EX(2x2.984x1073E)

= =1.206x1073E
€7 (0.612 + 0.9)x1073E + (2x2.984x1073F)
For interior column:
(0.612 + 0.9)x1073E X (2x4.674E) B
e = _ =1.301x1073E
(0.612 + 0.9)x1073E + (2x4.674E)
Slab stiffness:
4.769x1073E 4
ks,p = =95 = 0.802x1073E
4.769x1073E s
kspe = 105 =1.178x1073E
4.769x1073E s
ksop = —ot = 0.686x1073E
Distribution factors:
b kag _ 0802x1073 — 0,399
A8 kyp + kee,,  (0.802+1.206)1073
D Kap B 0.802 _ 0244
P4 kpe + kap + kee,, 0.802+41.178+1.301
o Kpc B 1.178 _ 0,350
P kpe + kap + kee,, 1178 +0.802 + 1.301
o kcp B 1.178 _ 0379
" kgc +kep + kee,, 1.178+0.686+ 1.301
b kcp B 0.686 0217
P kep + kep + kee,, 0.686+1.178+1.301
k 0.686
Dpe b = 0.3626

" kep + kee,.  0.686 + 1.206
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Loading:

Dead load:

own weight of slab = 24x0.22x5.375 = 28.38kN/m
F.C =1.7x5.375 =9.138kN/m

Total length of wall = 152.15m

0D L= YreaXvalume of wall — 18X2.94x152.15x0.2
wan e k= Ao ~ (16.95x14.95) — (1.5%4.05)
= 6.511kN /m?

D.Lyqu = 6.511%x5.375 = 34.997kN/m

Total D.l = 28.38 +9.138 + 34.997 = 72.515kN/m
Live load:

L.L =2x5.375 = 10.75kN /m

Design D.l = 1.2x72.515 = 87.018kN/m

Design L.L = 1.6x10.75 = 17.2kN/m

3
wy, = 87.018 + 2 x17.2 = 99.918kN/m

Casel:

E 99.918KN/M \&\T\:& \&-\é\ﬁ‘ \%\L\&.

9400
A A 40 & & N

A B C D
0000

- - it .

59500 4.0500 6.9500

(X-X)olas) (b Aadauual) ADll (1) pb; Jpanl) A i gy 1(59-3) pdy Jil)
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99.918x%5.95%

MF = —MFy, = . = —294.779kN.m
. . 99.918x4.052

M BC — _M CB — — 12 == _136575kNm
. . 99.918x6.952

MF = —MF . = — . = —402.191kN.m

ALl (X-X) olad) (2 (1)ady Jaeaill Alat o g5al) &3 55 geida 522 (36-3) ady Jgaad)

Aadaciall

lioint A B C D

member |AB BA BC CB CD Dc

D.F 0.399 0.244 0.359 0.372 0.217 0.363
F.E.M -294. 779 294.779| -136.575] 136.575| -402.191] 402.191
BA 117.6168| -38.6018| -56.7952| 98.80915| 57.63867| -145.995
co -19.3009| 58.80841| 49.40458| -28.3976| -72.9977| 28.81934
BA 7.701054 -26.404| -38.8485| 37.71905| 22.00278| -10.4614
co -13.202] 3.850527| 18.85952| -19.4242| -5.23071] 11.00139
BA 5.267592| -5.54125| -B.15291| 9.17163&| 5.350122 -3.9935
co -2.77063] 2.633796| 4.585819| -4.07645| -1.99675| 2.675061
BA 1.10548]| -1.76159| -2.59184| 2.259233| 1.317886| -0.97105
co -0.88079] 0.55274] 1.129616| -1.29592| -0.48552| 0.658943
BA 0.351436| -0.41049| -0.60397| 0.662697| 0.386573 -0.2392
co -0.20525] 0.175718] 0.331349| -0.30198 -0.1196| 0.193287
BA 0.081894| -0.12372| -0.18204| 0.15682&| 0.091483| -0.07016
co -0.06186]| 0.040947| 0.078414| -0.09102| -0.03508| 0.045742
BA 0.024683| -0.02912| -0.04285| 0.046909| 0.027364 -0.0166
co -0.01456| 0.012342]| 0.023455| -0.02143 -0.0083| 0.013682
BA 0.00581]| -0.00873| -0.01285| 0.011059| 0.006451| -0.00497
member |AB BA BC CB CD Dc

F.M -199.06] 287.9728] -169.392| 231.8029] -396.243| 283.8462
Reaction 282.313 312.199 186.924| 217.744| 363.387| 331.043
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Case2:

: — e S NS
87.018KN/M
9400
YYVYYYYTYTY
A B C D
0000
L K W Ll
T 5.9500 Wr 4.0500 Wr 6.9500 W

(X-X)olad) (A dadacial) Al (2) b)) Jpaail) Ala guida g3 1(60-3) ady JS&I

. . 99.918x5.952

M AB — _M BA — — 12 == _294779kNm
. . 87.018x4.052

M BC — _M CB — — 12 == _118943kNm
. . 99.918x6.957

M CcD — _M DC — — == _402191kNm

12
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Al (X-X) olad) (8 (2)ad, Jaeaill Alat o g5al) @93 55 guda 522 (37-3) ady Jgaad)

Aalaial)
joint A B C D
member |AB BA BC CB CcD Dc
D.F 0.399 0.244 0.359 0.372 0.217 0.363
F.E.M -294.779 294,779 -118.943 118.943| -402.191 402.191
BA 117.6168 -42.904] -63.1251] 105.3683| 61.46482| -145.995
CcO -21.452] 58.80841]| 52.68413]| -31.5626| -72.9977| 30.73241
BA 8.559345 -27.2042) -40.0258| 38.89641| 22.68957| -11.1559
CcO -13.6021) 4.279672 19.4482| -20.0129| -5.57793| 11.34478
BA 5.427234 -5.7896] -8.51831| 9.519793| 5.553213| -4.11816
CO -2.8948] 2.713617| 4.759897| -4.25915| -2.05908| 2.776606
BA 1.155025 -1.82354| -2.68299| 2.350382| 1.371056| -1.00791
CO -0.91177] 0.577513| 1.175191 -1.3415] -0.50395| 0.685528
BA 0.363796| -0.42766| -0.62922| 0.686507| 0.400463| -0.24885
cO -0.21383] 0.181898| 0.343254| -0.21461| -0.12442| 0.200231
BA 0.085318]| -0.12814] -0.18853| 0.163321 0.09527| -0.07268
CO -0.06407| 0.042659 0.08166| -0.09426| -0.03634| 0.047635
BA 0.025563| -0.02033]| -0.04463] 0.04825806| 0.028342| -0.01729
CcoO -0.01517| 0.012782] 0.024293] -0.022322] -0.00865| 0.014171
BA 0.006052]| -0.00905] -0.01321) 0.011518| 0.006719| -0.00514
member |AB BA BC CB CD Dc
F.M -200.694] 283.0791| -155.654| 218.338305 -391.89] 285.3711
Reaction 283.41 311.102 160.724 191.699 362.542 231.889
Case3:
AN, OSSN NN,
E Foo.o18knm G
87.018KN/M

9400

YYYYYYYVYYYIVY Y Y Y Y YYYYYVYYYVYY

A B C D
0000

5.9500 4.0500 6.9500

(X-X)olad) 8 Aadamual) ADll (3) pb ) Jraaill A gy 1(61-3) pBy JSi)

155



87.018%5.95%

MF,p=—MFpy, = . = —256.721kN.m
. . 99.918x4.052

M BC — _M CB — — 12 == _136575kNm
. . 87.018x6.952

MF p = —MFp. = — = —350.266kN.m

12

ADll (X-X) olad) (2 (3)ady Jaeaill Alat o g5al) &3 55 geida 522 (38-3) ady Jgaal)
dadacall

joint Ly B C D
member AB BA BC CB CD» Dc
D.F 0.399 Q.2494 0.359 O.372 0. 217 O.363
F.E.MN -256.721 256.721 -136.575 136.575 -350.266 250.266
B.A 102 4317 -29.3156 -43. 1324 T 49305 46 37095 127 . 147
COr -14 . 6578 51.215849 3I9. 74653 -21.5662 -63.5733 23.18547
BA 5.848467 -22.1948 -32.6555 31.67189 18.47527 -8.41633
(e ] -11.0974 2.924233 15.83594 -16.3277 -4, 20816 Q.2376349
B.A A4 42 TFTE366 -4 . 57748 -65. 7349 F.639358 4. 456292 -3.35326
O -2.28874 2.213933 3.819679 -3.36745 -1.67663 2.228146
B.A 0.913208 -1.4722 -2. 16607 1.876399 1.094566 -0.80882
O -O. 7361 0. 456604 0.938199 -1.08303 0. 40441 0.547283
B.A 0. 293704 -0.340323 -0.5007F73 0.553328 Q.322775 -0. 19866
CO -0.17017]| 0.146852] 0.276664 -0.25037 -0.09933| 0.161387
B.A 0. 067896 -0. 10334 -0. 15204 0. 120088 0. 075885 —-0.05858
COr -0.051a7F 0033948 0065044 -0.07602 -0.02929 o.0=37942
B.A 0020616 -0.024215 -0.03554 0.029176 0.022853 -0.013 77
CO -0.01208| 0.010308] 0.019588 -0.017F7F7 -0.00689| 0.011426
B.A 0. 004819 -0.007F29 -0.0107F3 0. 009172 O.00535 -0. 00415
member AB B.A BC CcB CD Dc
F.MA -1 F1.F2TF 255.6875 -161.261 215.2989 -349.44 245 6752
Reaction 2444 768 2F72.989 1885.991 215.67F77 217.318 287.457
Case4:
99 918KN/M \A&&F& &%& \lﬁm
87.018KN/M
2.9400
Y VY YV YYYVYYVYYVYY
B C D
2.0000
S K SN <5
NN ANNN ANNN
5.9500 4.0500 6.9500

(X-X)olat) 8 Aadaual) AUl (4) pb ) Jpaal) A gy 1(62-3) pBy JLil)
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99.918x%5

952

MFAB - - FBA = 12
MFBC _ _MFCB _ 99.918%4.052
12
87.018x6.952
MFCD = _MFDC - -

12

—294.779kN.m

—136.575kN.m

—350.266kN.m

ADLl (X-X) olad) (2 (4)ad, Jaeaill ANat o g5al) &3 55 geida 522 (39-3) ) Jgaad)

Aadaeall

joint o B C (]
member nB BA BC cB C» Dc
D.F 0.399 0.244 0.359 0.372 0.217 0.2363
F.E.MN -2994. 779 294 .7 F9 -1326.575 136.575 -3250.266 3I50.226
BA 117.6168 -33.6018 -56.7952 F92.49305 A46.237095 -127.132
cCO -19. 2009 58.80841 39.74653 -28.3976 -63.566 23.18547F
BA F.F701054 -24.0474 -35.3812 34.21047 19.95611 -8.41633
cCO -12.0237F 2. 850527 17.105249 -1 7.6906 -4 20816 Q.9F78055
BA 4. F79TFAS5T -5.11321 -7.52312 2.146344 4. 752034 -3.62203
cCO -2.55606 2. 398729 A40OF3A1T2 -3. 76156 -1.81102 2.376017F
BA 1.020085 -1.57914 -2.32341 2.0729908 1.209249 -0.86249
cCO -0. 78957 0510042 1.036499 -1.16171 -0.43125 0.604625
BA 0.215039 -0.377326 -0.55521 0.592579 0.3245671 —-0.219453
cCO -0. 18868 0.15752 0.296289 -0.2776 -0. 10974 Q.A172835
BA 0.075283 -0.11073 -0.16292 0.1444092 0.084054 -0.06274
cCO -0.05536 O.0=327641 O.072046 -0.02146 -0.03137 0.042027F
BA 0.022091 -0.02676 -0.039328 0.041972 0.024484 —-0.01526
cCO -0.01338 0011045 0020986 -0.01969 -0.00763 Q.012242
BA 0.005339 -0.00782 —-0.0115 0.010162 0.005928 -0.00444
member AR BA BC CB Cy Dc
F.MA -198.154 290 _ 6887 -1 77016 209.89649 -347.683 2462625
Reaction 281.704 312.808 194.215 210.452 316.98 287.795
Case5:
F G 99 918KN/M H
87.018KN/M
9400
Y YYYYYYVYVYYVYY
A B C D
7000
|

L
RSN

K
WIZ\T\

59500

40500

wﬁv\

6.9500

(X-X)olad) (8 Aadanual) Al (5) pd ) Juaail) Al a gy 1(63-3) oy Joil)
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87.018%5.95%

MF,p=—-MFy, = = —256.721kN.m
12
99.918x4.057
MFy.=—MF z=— = = —136.575kN.m
99.918x6.957

MF . =—MF,. =— = = —402.191kN.m

ALl (X-X) olad) 2 (5)alu Jaeail) Allad o g5al) a3 58 gl 92:(40-3) pdy Jgaal)
dataiiall

lioint A B C D
member |AB BA BC CB CD Dc
D.F 0.399 0.244 0.359 0.372 0.217 0.263
F.E.M -256.721 256.721| -136.575 136.575| -402.191| 402.191
BA 102.4317| -29.3156| -43.1324| 98.80915] 57.63867| -145.995
cO -14.6578| 51.21584| 49.40458| -21.5662| -72.9977| 28.81934
BA 5.848467| -24.5514| -36.1227| 35.17776| 20.52036| -10.4614
cO -12.2757| 2.924233| 17.58888| -18.0614| -5.23071| 10.26018
BA 4.898001 -5.0052] -7.36421| 8.664652| 5.05438| -3.72445
CcO -2.5026 2.449] 4.332320 -3.6821| -1.86222| 2.52719
BA 0.998537| -1.65464 -2.4345) 2.06249] 1.203119| -0.91737
CcO -0.82732| 0.4992691 1.031245| -1.21725| -0.45868| 0.601559
BA 0.330101| -0.37345| -0.54945| 0.623447| 0.3636/77| -0.21837
cO -0.18672| 0.165051| 0.311724| -0.27473| -0.1091%| 0.181839
BA 0.074502] -0.11633]| -0.17116| 0.142815| 0.083309| -0.06601
cO -0.05817| 0.037251] 0.071407] -0.08558 -0.033] 0.041654
BA 0.023208] -0.02651]| -0.03901| 0.044114| 0.025733| -0.01512
cO -0.01326] 0.011604] 0.022057 -0.0195| -0.00756] 0.012866
BA 0.005289| -0.00821| -0.01208| 0.01006&| 0.005873| -0.00467
member |AB BA BC CB CD Dc
F.M -172.633| 252.9719| -153.638| 237.2028| -397.995| 283.2329
Reaction 245.376| 272.381| 181.701| 222.967| 363.728| 330.703
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Y-Y Direction:

E R e S
A B C D
(Y-Y)olad] (o daacuall A3l ¢ Blsal) JSigd) ma sy 1(64-3) aby JSad)
0.3x0.83 .
Icolumn(A,B,C) = ——=0.0128m
12
0.8x0.33 e
Icolumn(D) = 12 = 1.8x107"°m
0.0128E .
kag = kpp = k¢g = o1 = 4.354x1073E
0.0128E
kar = kpx = k¢ = = 6.4x1073E
kpu = L8107 _ 0.612x107°3E
PH ™ ""994 — 7
1.8x1073E ,
kpr = > = 0.9x1073E
5.5%0.223 ,
Iy =—pf—= 4.88x103m*

Torsional stiffness:

For interior column:
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0.22) 0:22%%03

0.3 3
9%5.729%10~4E

k= 55008552

c = (1 — 0.063% = 5.729%x1073m*

= 1.5x1073E

here: 1 Cz—(1 0'8>—0855
wnere: lz_ 55 = U.

For exterior column A:

Cy 0.8
1-22 (1——) = 0.855
c = 1.499%x103m*

B 9%1.499%x1073E

k, = = 3.924x1073E
‘ 5.5(0.855)3

For exterior column D:
122 (1 0'3) = 0.945
L, 55/

_ 9%1.499x1073E

ky = = 2.907x1073E
‘ 5.5(0.945)3

Equivalent columns stiffness:
For interior columns:

(4354 +6.4)x107°EX(2x1.5x107°E)

_ = 2.346x1073E
7 (4354 + 6.4)x1073E + (2x1.5x107°E)

For Exterior column at A:

(4354 + 6.4)x1073EX(2x3.924x1073E)

r = 6.572x1073E
¢¢ " (4354 + 6.4)x1073F + (2%3.924x1073E)

For Exterior column at D:
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(0612 4+ 0.9)x1073EX(2x2.907x1073E)

— =1.2x1073E
€7 (0.612 + 0.9)x1073E + (2%2.907x1073F)
Stiffness of slab:
N _El  4.88x107%E 169x10-2E
(4B =~ 4.2 o
4.88x1073E s
k _ 488107 1.017x1073E
(S)CD - 4.8 - "
Distribution factors:
k4g 1.162x1073
DAB = = — = 015
kap + kec,, (1.162+ 6.572)1073
D kg B 1.162 _ 0268
P4 kpe + kap + kee,, 1162+ 0.82+2.346
o kpc B 0.82 _ 0189
PC " kpe + kap + kee,, 1162+ 0.82+2.346
o kcp B 0.82 0496
" kpe+kep + kee,, 0.82+1.017+2.346
b kep B 1.017 _ 0.243
" kep + ke + kee,, 1.017 +0.82+ 2346
kep 1.017
Dpe = = = 0.459
P kep + kee,,  1.017 +1.2
Loading:
Dead load:

own weight of slab = 24x0.22X5.5 = 29.04kN/m
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F.C =1.7x55=935kN/m

D.Lyan = 6.511%x5.5 =35.811kN/m

Total D.l = 29.04 +9.35 + 35.811 = 74.201kN/m
Live load:

L.L =2x55=11kN/m

Design D.l = 1.2X74.201 = 89.041kN/m

Design L.L = 1.6x11 = 17.6kN/m

3
w, = 89.041 +ZX17'6 = 102.241kN/m

Casel:

LY e N S

E 102.241KNM —TE G H

N
lvtivestervervvstitpdotateley

0000

L K J |
4.2000 5.9500 4.8000

(Y-Y)olad) (8 Aadauuall A3l (1) a8 Jpanil) Als uia s 1(65-3) pd, Jil)
102.241x4.22

MFAB == _MFBA - - 12 - _150294‘kNm
. . 102.241x5.952

M BC — _M CB — — 12 - _301632kNm
. . 102.241x4.82

M cDhD — _M DC — — - _196303kNm

12
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Aadall (Y-Y) olad) A (1)ady Jranil) Allad o g3all )i puiag:(41-3) a2y Jgaad

Aadaciall

Ijaint A B C D

member |AB BA BC CB CcD Dc

D.F 0.15 0.268 0.189 0.196 0.243 0.459
F.E.M -150.294( 150.294( -301.632| 301.632| -196.303| 196.303
BA 22.5441| 40.55858| 28.60288| -20.6445| -25.5949] -90.1031
cOo 20.27929] 11.27205]| -10.3222| 14.30144| -45.0515| -12.7975
BA -3.04189| -0.25455| -0.17951| 6.027019]| 7.472274| 5.87404
CcO -0.12727 -1.52095| 3.01351| -0.08976| 2.93702| 3.736137
BA 0.019091] -0.40001] -0.28209| -0.55806| -0.69188| -1.71489
CO -0.2| 0.009546] -0.27903| -0.14105| -0.85744| -0.34594
BA 0.030001] 0.072222] 0.050933| 0.195704| 0.242633| 0.158788
CO 0.036111 0.015| 0.097852| 0.025466| 0.079394| 0.121317
BA -0.00542( -0.03024( -0.02133| -0.02055| -0.02548| -0.05568
cOo -0.01512( -0.00271| -0.01028| -0.01066| -0.02784| -0.01274
BA 0.002268] 0.00348( 0.002454| 0.007547| 0.009357| 0.005848
cOo 0.00174] 0.001134] 0.003774| 0.001227] 0.002924| 0.004679
BA -0.00026| -0.00132| -0.00093| -0.00081| -0.00101| -0.00215
cOo -0.00066( -0.00013( -0.00041| -0.00046| -0.00107( -0.0005
BA 9.86E-05( 0.000144( 0.000102| 0.000301| 0.000374| 0.000231
member |AB BA BC CB CD Dc

F.M -110.772| 200.0163| -280.956| 300.7249] -257.81| 101.1716
Reaction 193.458| 235.955| 300.844| 307.489| 278.011] 212.745
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Case2:

102.241KN/M

89.041KN/M

2.9400

2.0000

AN NN

Z

A\

4.8000

S

4.2000 5.9500

(Y-Y)olad) A Aadaccall ADll (2) ad; Joaaill A a5 1(66-3) Ady JSl)

102.241x4.22

MFAB - _MFBA - — 12 == _150294‘kNm
. . 89.041x5.957

M BC — _M CB — — 12 - _26269kNm
. . 102.241x4.8

M cDhD — _M DC — — - _196303kNm

12
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A3l (Y-Y) olad) A (2)ady Jranil) Allad a9 all )5 g g:(42-3) a2y Jgaad!
dataall
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lioint A B C D
member |AB BA BC CB CcD Dc

D.F 0.15 0.268 0.189 0.196 0.243 0.459
F.E.M -150.294] 150.294 -262.69 262.69] -196.303| 196.303
BA 22.5441] 30.12213| 21.24284| -13.0119 -16.132| -90.1031
CcO 15.06106] 11.27205| -6.50593| 10.62142| -45.0515| -8.06602
BA -2.25916] -1.27732 -0.9008]| 6.748303] 8.366518| 3.702303
cO -0.63866| -1.12958| 3.374151 -0.4504] 1.851152| 4.183259
BA 0.095799| -0.60155| -0.42422| -0.27455| -0.3403&| -1.92012
CcO -0.30077 0.0479| -0.13727 -0.21211] -0.96006| -0.17019
BA 0.045116] 0.023952| 0.016892| 0.229745| 0.284837| 0.078118
cO 0.011976] 0.022558| 0.114873| 0.008446| 0.039059| 0.142419
BA -0.0018| -0.03683| -0.02597| -0.00931| -0.01154| -0.06537
CcO -0.01842 -0.0009] -0.00466| -0.01299] -0.03269| -0.00577
BA 0.002762| 0.001488| 0.00105]| 0.008952| 0.011098| 0.002649
cO 0.000744| 0.001381| 0.004476| 0.000525| 0.001325| 0.005549
BA -0.00011] -0.00157| -0.00111] -0.00036| -0.00045] -0.00255
CcO -0.00078] -5.6E-05| -0.00018| -0.00055| -0.00127| -0.00022
BA 0.000118] 6.35E-05| 4.48E-05]| 0.000358| 0.000444| 0.000103
member |AB BA BC CB CcD Dc

F.M -115.752| 188.7377| -245.936| 2066.3356| -248.279| 104.0841
Reaction 197.328] 232.084| 261.468| 268.326| 275.419| 215338

Case3:
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TUTE T 102.241KNM
F : G H

89.041KN/M

29400

Y YYYVYYYY] 1A A A A A A
A B C D

(Y-Y)olad) (b Aadauall A3l (3) pd) Jpanl) Al a3 1(67-3) pd, Jeidl
89.041x4.22

MFAB == _MFBA = — 12 == _13089kNm
] . 102.241x5.952

M BC — —-M CB — — 12 == _301632kNm
. . 89.041x4.82

M CD — —-M DC — — 12 == _170959kNm

Aadll (Y-Y) slad) (A (3)ady Jpaadll Alad o g adl g 55 g 522(43-3) ad J g2l
dataicall
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Ij-:]inl; A B C D

member |AB BA BC CB CD Dc

D.F 0.15 0.268 0.189 0.196 0.243 0.459
F.E.M -130.89 130.89| -301.632| 301.632| -170.959| 170.959
BA 19.6335| 45.75886| 32.27024] -25.6119| -31.7535| -78.4702
co 22.87943( 9.81675| -12.806| 16.13512]| -39.2351| -15.8768
BA -3.43191| 0.801107| 0.56496| 4.527594| 5.613293| 7.287437
co 0.400553( -1.71596| 2.263797| 0.28248| 3.643719| 2.806647
BA -0.06008| -0.14682| -0.10354] -0.76953| -0.95407| -1.28825
CO -0.07341] -0.03004| -0.38477| -0.05177| -0.64413| -0.47703
BA 0.011012| 0.111169| 0.078399] 0.136396| 0.169103| 0.218958
co 0.055584( 0.005506| 0.068198| 0.039199] 0.109479| 0.084551
BA -0.00834( -0.01975| -0.01393| -0.02914] -0.03613| -0.03881
CO -0.00988| -0.00417] -0.01457] -0.00696| -0.0194| -0.01806
BA 0.001431| 0.005022| 0.003542] 0.005168| 0.006408| 0.008292
CO 0.002511| 0.000741| 0.002584] 0.001771| 0.004146| 0.003204
BA -0.00038( -0.00089| -0.00063| -0.00116] -0.00144| -0.00147
co -0.00045( -0.00019| -0.00058| -0.00031] -0.00074| -0.00072
BA 6.68E-05] 0.000206{ 0.000145| 0.000206| 0.000255| 0.00033
member |AB BA BC CB CD Dc

F.M -91.4903| 185.4715| -279.704| 296.2891| -234.057| 85.19712
Reaction 164.609| 209.363| 301.379] 306.954| 244.711| 182.686
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ARARNN\Y NRNNNNY NN
E F 102 241KNM

89.041KN/M

2.9400

lHMUHUMMiiymuué

A

2.0000

L |
A\ANANY W{g\ W{T\ AAN\ANR
4.2000 5.9500 48000

(Y-Y)olad) (2 Aadaual) Al () o) Jraadll A a5 1(68-3) pd, JSi
102.241x4.22

MFAB - _MFBA - — 12 == _150294kNm
. 102.241x5.95

M BC — —-M CB — — 12 == _301632kNm
. . 89.041x4.82

M CD — —-M DC — — == _170959kNm

12

169



Aadall (Y-Y) olad) A (4)ady Jranil) Allad o g3all )5 guia g (44-3) a2, Jgaad!

Aadaciall

lioint A B C D
member |AB BA BC CB CD Dc

D.F 0.15 0.268 0.189 0.196 0.243 0.459
F.E.M -150.294| 150.294| -301.632| 301.632| -170.959| 170.959
BA 22.5441| 40.55858] 28.60288] -25.6119| -31.7535| -78.4702
Cco 20.27929] 11.27205 -12.806) 14.30144]| -39.2351| -15.8768
BA -3.04189| 0.411086| 0.289908| 4.8806995| 6.058877| 7.287437
co 0.205543| -1.52095] 2.443498] 0.144954| 3.643719| 3.029438
BA -0.03083| -0.24724| -0.17436| -0.74258| -0.92065| -1.39051
Cco -0.12362| -0.01542| -0.37129| -0.08718| -0.69526] -0.46032
BA 0.018543| 0.103637| 0.073087] 0.153358| 0.190132| 0.211289
co 0.051819| 0.009272] 0.076679] 0.036544| 0.105644| 0.095066
BA -0.00777| -0.02303| -0.01624| -0.02787| -0.03455| -0.04364
co -0.01152| -0.00389| -0.01393| -0.00812| -0.02182| -0.01728
BA 0.001728| 0.004776] 0.003368] 0.005808| 0.007275| 0.00793
co 0.002388| 0.000864] 0.002934] 0.001684| 0.003965| 0.003638
BA -0.00036| -0.00102| -0.00072| -0.00111| -0.00137| -0.00167
CcO -0.00051| -0.00018| -0.00055| -0.00036| -0.00083| -0.00069
BA /.63E-05] 0.000196| 0.000138| 0.000234| 0.00029| 0.000315
member |AB BA BC CB CD Dc

F.M -110.407) 200.8427| -283.523| 294.684| -233.612| 85.33306
Reaction 193.173| 236.238] 302.291] 306.042 244,59 182.807
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Case5:

_Q&%& \AS_\’S:S& 102.241KNIM \_\.L\éki. \_\]E[M

89.041KN/M
2.9400 \

pyyysvas AURRERRRRERINRORNENANN

A B C D
2.0000
42000 5.9500 4.8000
(Y-Y)olad) (2 Aadaual) Al (5) o) Jraadll A a5y 1(69-3) pd, JS&

. . 89.041x4.22
M AB — —-M BA — — 12 == _13089kNm

. . 102.241x5.95
M BC — —-M CB — — 12 == _301632kNm

. . 102.241x4.82
M CD — —-M DC — — 12 == _196303kNm
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Aadall (Y-Y) olad) A (5)ady Jranil) Allad a9 jall a5 gua g2:(45-3) a2y Jgaad

Aataiiall

[icint A B C D
member |AB BA BC CB CD Dc

D.F 0.15 0.268 0.189 0.196 0.243 0.459
F.E.M -130.89 130.89| -301.632] 301.632| -196.303| 196.3203
BA 19.6335] 45.75886| 32.27024| -20.6445]| -25.5949| -90.1031
Cco 22.87943 0.81675| -10.3222] 16.13512] -45.0515| -12.7975
BA -3.43191| 0.135472| 0.095538]| 5.667618| 7.026069] 5.87404
co 0.067736| -1.71596| 2.833809| 0.047769| 2.93702] 3.513345
BA -0.01016| -0.29958| -0.21127| -0.58502 -0.7253] -1.61263
(0] -0.14979| -0.00508| -0.29251]| -0.10564| -0.80631] -0.36265
BA 0.022469| 0.079754| 0.056244] 0.178742] 0.221604] 0.166457
Cco 0.039877| 0.011234| 0.089371] 0.028122] 0.083229] 0.110802
BA -0.00598| -0.02696(| -0.01901] -0.02182| -0.02706| -0.05086
Cco -0.01348| -0.00299| -0.01091] -0.00951]| -0.02543] -0.01353
BA 0.002022| 0.003726| 0.002628]| 0.00684%| 0.00849] 0.00621
Cco 0.001863| 0.001011| 0.0032424] 0.001314]| 0.003105] 0.004245
BA -0.00028| -0.00119| -0.00084]| -0.00087| -0.00107| -0.00195
Cco -0.00059| -0.00014| -0.00043] -0.00042]| -0.00097| -0.00054
BA 8.91E-05| 0.000154| 0.000108] 0.000273| 0.000339] 0.000246
member |AB BA BC CB CD Dc

F.M -01.8552| 134.6451| -277.138 302.33] -258.255| 101.0356
Reaction 164.893 209.079] 299,933 308.401] 278.132| 212.624

Maximum Desigh Moment:

Mid span CD:

~99.918x6.952

u —

8

Face of support D:

172

— 0.5(391.89 + 285.371) = 264.456kN.m



99.918x0.42
M, = —285.371 — > + 331.889%x0.4 = —160.614kN.m

Face of support C:

99.918x0.42
M, = —397.995 — > + 363.728%x0.4 = —260.502kN.m
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Refrence

Calculations

Out Put

ACI-318-
13.6.16

: Design of solid slab 4ieasll Al azeas 2-3-3
1-check ACI requirement

l
02<“f“ < 5.0
ale1

For corner panel:
ary = 13.577,1; = 6.95m
afz = 9.02 ) lz = 4.8m

apl,®  13.577x4.8%

= = 0.718 - ok
al?  9.02x6.952 — O

For edge panel:
afz = 9.69 ) lz == 595m

apl,> _ 6.555%5.957
1z = 0.495 — ok

6¥le1 9 698x6.952
Use ACI coefficients to distribution moments critical

sections
The value of [,/l;:

F l—l2—4'8—069
Or corner pane = ll = 695 = V.
For ed 1—l2 5'95—086
or edge panel = L = 695 :

The value of agy X1, /1;:
I, 6.555%5.95

F |l = X — = 5.61
Oor corner pane afl ll 6.95
> 1
. q = o2 l, 13.577><4.8 _ 938> 1
or edge panel = afq l1 605 = 9.

Takel,/l; = 0.86 and aflxl_ =9.38>1
1

Percent of interior negative moment:
From table 13.6.4.1
Use linear interpolation:
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Refrence

Calculations

Out Put

ACI-318-
13.6.4.1

ACI-318-
13.6.4.2

ACI-318-
13.6.4.4

Percent of exterior negative moment:

From table 13.6.4.2
c 3.707%x1073
Bt

- 2, 2x1.835x1073
f: =0-100%

B =25-79.2%

fB: =1.01 - 91.6%
Percent of positive moment:
l,/l; =0.5-90%

l,/l, =1.0 - 75%

l,/l; =0.86 - 79.2%

= 1.01
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Refrence

Calculations

Aaraall Al Lparaaill o 5 j2ll i 51 (46-3)ad) J 52

Column stripe Middle
Factored | Percent | Moment | Beam | Column | stripe
moment Kn.m moment | stripe
exterior | 53.1 91.6% |48.64 41.34 7.4 4.5
negative
Positive | 244.28 |79.2% |193.47 |165.45 |29.02 50.81
interior | 199.51 |79.2% |158.01 |134.31 |23.7 41.5
negative

Column stripe width =4.8/2-0.25=2.15m
Middle stripe width =4.8= 4.8/2=2.4m
d=160-20-10/2=135mm

Lowanal) AL il HAl) mranall on 53 (47-3)cd) I 52>

Column stripe Middle stripe
exterior Positive | interior |exterior | Positive | interior
negative negative | negative negative

M, 7.4 29.02 23.7 4.5 50.81 41.5
B 2.15 2.15 2.15 2.4 2.4 2.4
M,/B 3.442 13.50 | 11.023 1.88 21.171 | 17.292
d(mm) 135 135 135 135 135 135
b(mm) 1000 1000 1000 1000 1000 1000
R, 0.21 0.823 0.672 0.115 1.291 1.054

p 0.0005 | 0.0018 | 0.0015 | 0.0002 | 0.0029 | 0.0024

As 62 247 201 34 392 318
Asmin 288 288 288 288 288 288
No.of.b 4010 4910 | 4910 4010 5010 5010
Aspro 315 315 315 315 394 394
Spacing 250 250 250 250 200 200
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Refrence

Calculations

Out Put

ACI-318-
Table
(9.5.a)

ACI-318-
10-5-1

ACI-318-
10-2-7-1

Design of project beams:
1-Design interior negative moment
M, = —41.34 KN.m

16
d = 660—20—7= 632mm

M,  41.34x10°

@b,,d2  0.9x250x6322

Minimum depth of beam:

h L9950 amm < 660 - ok
. —_— —_— —_— %
min =~ 785~ 185 mm 0

085fc

R, = = 0.46Mpa

2Ry
85fc

_0.85><25 " 2%X0.46
460 B

Ag = pbd = 0.001X250x632 = 158 mm?

1.4 1.4
Ag min = — Xb,Xd = ——=X250%X632 =

fy 460
provid 3016,As =
Check Section Resistances:

M, = Asf, (d - 5)

_Asfy  603x460
"~ 0.85f.b, 0.85x25x250

[1— 1—

= 52.213 mm

52.213
M, = 603x460 (632 - )><1o-6
= 168.06KN.m

= 45.933KN.m

a_52231_
B, 085  ooreimm

M,
My > 55 =

CcC =

481mm?
603mm?
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Refrence Calculations Out Put
ACI-318- d—c 0.003(632 — 61.427)
10-3-4 003( o ) 61.427 028
> & ,is0k
2- Design for Positive moment:
M, = 16445 KN.m
Effective Width b,
( )
ACI318- | <) 6950 >
8-12-2 o= 4
b, + 16hf = 1000 + 16X80 = 2280mm
\ Beam Spacing — Not Applicable )
bey = 1737mm
M, s = 0.9%0.85X25X160x1737X
10-° (632 — =)
= 2934KN.m > M,, (164.45KN.m)
M, 164.45x10°
Rn = 0. a2 = 00x1737x6322 ~ -<03Mpa
_ 085 fc 2R,
85fc
B 0.85%x25 2%X0.263 — 0.000€
460 0.85x25(
As = pb,d = 0.0006X1737%x632 = 659 mm?
1.4 1.4
ACI-318- | A, .. = —Xb,Xd = —X250%X632 = 481mm?
10-5-1 fy 460
Y 804mm?

provid 4916,As =
Check Section Resistances:

M, = Asf, (d ‘%)
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Refrence

Calculations

Out Put

ACI-318-
10-2-7-1
ACI-318-
10-3-4

" Asf,  B804x460
= 0857b, 085x25x1737

10.02
M,, = 804x460 (232 -— )x10‘6

= 231.89KN.m
= 182.72KN.m

= 10.02 mm

M, >

_a _10.02_11 788
C_ﬁ1_ ogs — 11.788mm

003 (d — c> _0.003(632—11.788) _ 0158
- 11.788 -

Mu
?

& =.

C

> & ,is0k

3-Design interior negative moment
M, = —134.31 KN.m

M, 134.31x10°

" @b,d?  0.9x250x6322
_ 0.85f; 1— . 2R,}
85,

B 0.85%25 \/ 2%1.494

Rn

= 1.494Mpa

460 1= 8%z | = 0-0034

Ag = pbd = 0.0034x250%632 = 533 mm? >

As min
provid 3016,As =
Check Section Resistances:

M, = Agf, (d —%)

 603x460
@ = 0.85%25%250

52.213
M, = 603x460 <632 - )><1o-6
= 168.06KN.m

= 52.213 mm

533 mm?

603mm?
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Refrence

Calculations

Out Put

ACI-318-
10-2-7-1
ACI-318-
10-3-4

ACI-318-
11-2-1-1

ACI-318-
11-1-1

ACI-318-

11-4-7-2

ACI-318-
13-5-3-2

M,
My, > = = 149.233KN.m

_a_52281_
B, 085 ooermm

d—c\ 0.003(632—61.427)
g = .003( - ) = =

61.427
> & ,is0k
Shear design:
max shear force = 293.03kN
Vyqg =V —w,d =293 —77.398%0.632
= 244.114kN

Qv, = ®x0.17xﬁxwad

@, = 0.75x0.17xV25x250x632x1073
= 100.725kN

v, > 0.50v, = 50.363kN
Uy — v, 244114 —100.725

0) 0.75

21102 )
A, = R 157.08 mm

Aufyd _ 157.08x460x632 _
v 191.185x1000 _ > M

Af,  157.08x460

| 0.35b,,  0.35%250

Use 910at200mmc/c

Additional slab reinforcement at columns for
moment transfer

Between slab and Exterior column.

C

028

Vs = = 191.185kN

Smax S
= 826mm

M, = nyu

212




Refrence Calculations Out Put
d 632
b1 = +E= 800+T= 1116mm
b, =c, +d =300+ 632 =932mm
1
Yr = = 0.578
2\ (1116
1+(3) 932
Effective slab width b, = ¢, + 3h  13.5.3.2
b, = 300 4+ 3x160 = 780mm
M, = 145.532x0.578 = 84.117kN.m
M,, 84.117x10° 031
Rn = Gb, a2 ~ 09x780x6322 - Pe
0 85fc ZR
85fc
0 85%25 . - : _ 0.0007
460 0.85%25 '
Ag = pb,d = 0.0007x780x632 = 346 mm?
ACI-318- | A, ... = 0.0018%b,, xd = 0.0018%x250%X632
7-12-2-1 = 285mm?
AS > As min
provid 2016, A = 402mm?
Shear capacity of slab:
_77.398 144 kN /m?
Wu = G375 = 144 kN/m
Shear capacity Based on tributary area:
0.25
v, = 14.4 (5.375 T 0.135) = 73.656kN/m
ACI-318- A
= ><0.17><\/7><b xd
1101 |2 =P fexby

@v, = 0.75%0.17xv/25x1000x135x10~3
= 86.063kN/m
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Refrence

Calculations

Out Put

v, < 0V,

— the thickness at slab adequate enough
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Refrence

Calculations

Out Put

ACI-318-
13-6-4-1

ACI-318-
13-6-4-2

ACI-318-
13-6-4-4

Design of flat slab :dakuall A3 asasas 3-3-3

Column stripe moment:
Percent of interior negative moment:
[,/l; =0.86 - 79.2%
The value ofas; = 1,/1; =0
C 1.499x1073

b = 2l 2x4.769x1073
Use linear interpolation:

B: =0-100%

B: =2.5-75%

B: = 0.157 - 98.43%
Percent of positive moment— 60%

Percent of Interior negative moment— 75%

= 0.157
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Refrence

Calculations

Out Put

dadaisall A3l dpapanaill o g jall i 52 (48-3)a ) Js2a

Column stripe Middle stripe
Factored | Percent Moment Moment
moment KN.m KN.m
exterior | 160.614 | 98.43% 158.092 2.522
negative
Positive | 264.456 |60% 158.674 105.782
interior | 260.502 |75% 195.377 65.126
negative

Column stripe width =4.8/2=2.4m
Middle stripe width =4.8- 4.8/2=2.4m
d=220-20-10/2=195mm

Column stripe Middle stripe
exterior Positive | interior |exterior | Positive | interior
negative negative | negative negative

M, 2.522 105.782 | 65.126 | 158.092 | 158.674 | 195.377
B 2.4 2.4 2.4 2.4 2.4 2.4
M,/B 1.051 44,076 | 27.136 | 65.872 | 66.114 | 81.407
d(mm) 195 195 195 195 195 195
b(mm) 1000 1000 1000 1000 1000 1000
R, 0.031 1.288 0.793 1.925 1.932 2.379

p 0.00001 | 0.0029 | 0.0018 | 0.0044 | 0.00441 | 0.0055

As 13 564 343 857 861 1073
Asmin 396 396 396 396 396 396
No.of.b 6010 8010 6010 | 119010 | 11910 | 14910
Aspro 472 629 472 864 864 1100
Spacing 150 100 150 80 80 70
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Refrence

Calculations

Out Put

ACI-318-
10.5.1

ACI-318-
10.2.7.1
ACI-318-
10.3.4

Design of Ribs and HB: 4& jdall 4kl arasasi 1-3-3
1- Design for negative moment:
M, = —15.831KN.m

16
d=260—20—7—8=224mm,®=0.9

M, 15.831%x10°
Rn (Z)b d2 ~ 0.9x120x2242

_o. 85fc 2R,
851,

_ 0.85%25 \/ 2x2.921

= 2.921Mpa

—— | = 0.007

460 0.85x25
As = pb,,d = 0.007x120%224 =

1.4 1.4
Asmin = Ede =260 X120%224 = 81.8mm? < Ag
provid 2016,As =
Check Section Resistances:

a
M = fffy (¢-3)
402x%x460
sly _ _ = 72.518 mm

T 0.85f£b, 0.85x25x120
72.518
M, = 402x460 (232 - = >><10—6 -

s M, 15831
"o 09
_ & _ 72518 ooais — 0.85
C_,B1_ ogs - 8> mm ,f3,; = 0.
_ 003 (d — c> _0.003(224 — 85.315) _ 005
o c ] 85.315

> & ,1s0k
2- Design for positive moment:
Effective Width b,:

189 mm?

402mm?

34.717KN.m

17.59KN.m
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Refrence Calculations Out Put
( )
b <4 5950 >
ACl-318-| T 4
8.12.2 bW + 16hf =120+ 1680 = 1400mm
\ Beam Spacing — 520mm J
bef = 520mm
. hs
M, s = 0.850f hsbs | d — >
M,; = 0.9x0.85x25x80x520x107° (227 — 2)
= 148.18KN.m > M,,, (10.76KN.m)
The section design as a Rectangular Section.
M, 10.76x10°  0.446M
Rn = 0b. a2 = 0.0x520x2272 ~ -**oMpa
0 85fc ZR
85fc
_ 0.85%25 " 2x0.446( 0.001
460 0.85x25(
As = pb,d = 0.001x520x227 = 118 mm?
1.4 1.4
AS min — EXbWXd = ﬁX120X227
= 82.904mm? < Ag
provid2®10,As = 157.08mm?
Check Section Resistances:
a
M, = isfy (d - 5)5
157.08%x460
sly  _ = 28.336 mm

T 0.85fb, 0.85x25x120

28.336
M, = 157.08x460 <227 — >X10_6 =

15.379KN.m
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Refrence

Calculations

Out Put

ACI-318-
10.3.4
ACI-318-

11211 ¢

ACI-318-
7.12.2.1

M, 10.76

? 0.9

>

a 28.336

— = = 33.336mm
b1

0.85
0.003(227 — 33.336)

= .003 (d _ C) -
o c /] 33.336

> & ,is0k
3-shear design:

Qv, = (Z)x0.17xﬁxwadx1.1,® = 0.75

My,

Cc =

Ov, = 0.75%0.17XV25%120x227%1.1x1073 =

v, > v, =

Topping slab design:

Design as a simple beam
0.8 +0.518

0.52
Wi = ZkN/mZ
w, = 1.2x6.155 + 1.6X2 = 10.59kN /m?
wl?  10.59x0.42

My=—g"="73

d=80—20—§=56mm
M, 0.212x10°

R ~ @b,d?  0.9x1000x562

_ 085 fC 2R,
.85f.

085><25 1 {— 0.08 ] — 0.0002
460 0.85%25 '

As = pb,,d = 0.0002x1000%56 =
Agmin = 0.0018b,,d = 0.0018%x1000%80 =
provid 308

Wpi =

= 0.212kN/m

= 0.08Mpa

+1.7 + 1.92 = 6.155kN /m?

= 0.017

11.96KN.m

19.1kN
16.763kN

11.2 mm?
144mm?
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Refrence Calculations Out Put
_ 1000
Spacing = — = 333mm
Usel®8mm /block

Design of Hidden Beam:
Hidden Beam One (HB1):

Section for Bending:

Support(A):
= —56.36 KN.m
M, 56.36x10°

= 1.164M
Rn = 3b 47 ~ 0.9x1000x2322 pa

_0. 85fc 2Ry,
851,

_0.85><251 . 2x1.164
460 0.85%25

= 0.0026

ACI-318- 0.85;@[;1( 0.003 ) 5 = 0.85 0,005
B-1|p = 1= V€ =
max f, \0.003+e¢,
~ 0.85><25><0.85< 0.003 )  0.0147
B 460 0.003 + 0.005/
> p
Single Reinforcement
ACI-318- 1.4 1.4
10.5.1 | Pmin = 7 = 77 = 0.003
Use p = 0.003

As = pbd = 0.003%x1000%232 =
provid 4916,As =
Check Section Resistances:

M, = Asf, (d —%)

Asf,  804x460

=—2 = =174
0.85/.h, 0.85x25x1000 mm

17.4
M, = 804%x460 (232 — T) x107°

706 mm?
804mm?

82.59KN.m
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Refrence Calculations Out Put
M, 56.363
M, > = =
1) 0.9 62.624KN.m
- 17 * = 20471
c= 5 = 085 mm
ACI-318- d—c 0.003(232 —20.471)
10.3.4 h '003( c ) B 20.471 = 0.031
> & ,is0k
Section at mid Span(AB)
Effective Width b,
( )
ACH318- |}y < . 2950 >
8.12.2 4

by, + 16h; = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1487mm

. h

M,; = 0.9x0.85x25x80x1487x107° (232 - 2)
= 436.821KN.m > M,, (77.2333KN.m)

16
—d=260—-20—-—=232mm

2
The section design as a Rectangular Section.
M, 77.233%10°

= 1.072M
Rn = 3b 47 ~ 0.0x1487x2322 pa

_ 085 fC 2R,
.85f.

_ 0.85%25 \/ 2x1.072

460 0.85%2s | = V0024
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Refrence

Calculations

Out Put

ACI-318-
10.2.7.1
ACI-318-
10.3.4

pmax > p
Single Reinforcement

Use p = 0.0024

Ag = pb,d = 0.0024x1787x232 =

1.4 1.4 5
Asmin = beWXd = 4—60X1000X232 = 706mm
provid 5016,As =

Check Section Resistances:
a
My = Asf, (d =)
_ Agfy _ 1005x460
“ T 0.85/b, 0.85x25x1487

14.63
> >><10‘6 =

= 14.63 mm

M, = 1005Xx460 (232 -
M, 77233

> =
v 0.9
_a_1463_
C_[>’1_0-85_ 212mm

d— c> ~0.003(232—17.212)
B 17.212

Mn

= 0.037

£ = .003( -

> & ,is0k
Support(B):
M, = —69.614 KN.m
69.614x10°

R. =
T 0.9%x1000x2322 ,
B 0.85%25 \/ 2x1.437

= 1.437Mpa

P =""460 1= G8sxas| = 00032

Pmin < P < Pmax
Single Reinforcement
Use p = 0.0032
As = 0.0032x1000%232 =
provid 4916,As =
Check Section Resistances:

827.96 mm?

1005mm?

103.872KN.m

85.814KN.m

742.4 mm?
804mm?
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Refrence Calculations Out Put
a
M, = Asf, (d _E)
_ 804x460 74
&= 0.85%x25%x1000 - 4"”"
M,, = 804x460 (232 — T) X1076 = 82.59KN.m
M, 69.614
= = 77.35KN.m

ACI-318-
10.3.4

ACI-318-
8.12.2

M, >—=
T 0.9

17.4
c=——=20471mm

~0.85

_ 003 (d — C) B 0.003(232 — 20.471) _ 0.031
o= c )~ 20.471 s

> & ,is0k
Section at mid Span(BC)
Effective Width b,:
( )
4050

by, + 16h; = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1012mm

M, s = 0.9%0.85x25x80x1012x107° (232 _ 82_0)

= 297.285KN.m > M, (10.018KN.m)
The section design as a Rectangular Section.
10.018x10°

R. =
"7 0.9x1012x2322 |
_ 0.85%25 J 2%0.204

= 0.204Mpa

D = 0.0005

460  0.85%25

Pmin < P < Pmax
Single Reinforcement
Use p = 0.0005
As = 0.0005%x1012%x232 =

117.892 mm?
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Calculations

Out Put

ACI-318-
10.5.1

ACI-318-
10.3.4

1.4
Asmin = 4_60X1000><232 =

provid 4916, As =
Check Section Resistances:
M, = Acf, (d — =

n — Sfy( - E)
B 804x%x460
~ 0.85%25x1000

17.2
M, = 804x460 (232 — T) X107 =
V> M, B 10.018 B
"o 09
17.2
c =—— = 20.235mm

= 0.85
d— c> ©0.003(232 - 20.235)

= '003( c 20.235
> & ,is0k
Support(C):
M, = —-102.428 KN.m
102.428x10°

R.. =

™ 0.9%1000%2322
_ 0.85%25 2x2.114
460 0.85%25

a =17.2mm

0.031

= 2.114Mpa

o = 0.0049

Pmin < P < Pmax
Single Reinforcement
Use p = 0.0049
As = 0.0049x1000%232 =
provid 6016,As =
Check Section Resistances:

M, = Asf, (d —%)

 1206x460
&= 0.85x25%1000

M, = 1206x460 (232 —

= 26.106 mm
26.106)

706mm?
804mm?

82.62KN.m

11.131KN.m

1136.8 mm?
1206mm?

121.46KN.m
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Refrence

Calculations

Out Put

ACI-318-
10.3.4

ACI-318-
8.12.2

ACI-318-
10.5.1

v >Mu 102.428
" e 09
26.106
= 30.713mm

0.85
d— C) _ 0.003(232 —30.713)

= 0.003 (
&t c 20.471
> & ,is0k

Cc =

= 0.02

Section at mid Span(CD)

Effective Width b,
( )

6950

4
by, + 16h; = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1737mm

M,; = 0.9x0.85x25x80x1737x107° (232 - 2)

= 510.261KN.m > M,,,(103.387KN.m)
M, 103.387x10°

Rn @b d2 ~ 0.9x1737x2322

_0. 85fc 2R,
851,

_ 0.85X%25 \/ 2x1.229

bes <

= 1.229Mpa

460 0.85x25| ~ 00028

Pmax = 0.0147 > p
Single Reinforcement
Use p = 0.0028

Ag = pb,d = 0.0028x1737%232 =

1.4 1.4
Agmin = — Xb,,Xd = — x1000x232 = 706mm?

fy 460
provid 6016,As =

113.81KN.m

1129 mm?

1206mm?

181




Refrence

Calculations

Out Put

ACI-318-
10.3.4

Check Section Resistances:
a
M, = Agsfy (d - E)
ASfy B 1206%460

“ T 0857ib, 085x25x1737
15.03

2

= 15.03 mm

M,, = 1206x460 (232 -
M, 103387

)><10‘6 =

MTL

? 0.9

>
_a _1503_ _ .
C—ﬁ1—0.85— .682mm

d— c> ~0.003(232 —17.682)
B 17.682

& = .003( = 0.036
C

> & ,is0k
Support(D):
M, = —89.335 KN.m
89.335x10°

Rn = 09x1000x2322 |
B 0.85%25 " 2x1.844
P =460 0.85%25

= 1.844Mpa

= 0.0042

Pmin < P < Pmax
Single Reinforcement
Use p = 0.0042
As = 0.0042%x1012%x232 =

1.4
Asmin = 7¢5%1000x232 = 706mm”

provid 5016,As =
Check Section Resistances:

M, = Asf, (d —%)
1005x460

&= 0.85%x25%1000
21.755
M, = 1005x460 (232 - >><10‘6 -

= 21.755mm

124.535KN.m

114.874KN.m

975 mm?

1005mm?

102.625KN.m
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Refrence Calculations Out Put
M, 89.335 B
n” 9 T 09 99.26KN.m
B 21.765 _ 25 £g
©oss d_ | 737(7)103(232 25.59)
ACI-318- — ¢ : — 4o.
= .003( ) = = 0.024
103.4 | c 20.235
> & ,is0k
Hidden Beam TWO (HB2):
Section for Bending:
Support(A):
M, = —58.22 KN.m
P - M, 58.22x10° _ 1202M
"7 @b,d?  0.9x1000x2322  TPY
B 0.85%25 , 2x1.202| 0.0027
P =460 0.85x25|
Pmax = 0.0147 > p
Single Reinforcement
ACI-318- 14 14
10.5.1| Pmin =TT 260 0.003
Use p = 0.003
A = pbd = 0.003x1000%x232 =
provid 4016, As = 706 mm?
Check Section Resistances: 804mm?
a
e Ile]]% (d l E)80 0
4x46
Sly
= = =17.4
“ T 0.857b, 0.85x25x1000 mm
17.4
M, = 804x460 (232 — —) xX1076 =
2 82.59KN.m

" >Mu_58.22_
" e 09

64.69KN.m
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Refrence Calculations Out Put
ACI-318- a 17.4
102.7.1|° T B, ~ 085 = 20.471mm
ACI-318- _ 003 (d — C) B 0.003(232 —20.471) _ 0.031
10.3.4 o c ] 20.471 R
> & ,1s0k
Section at mid Span(AB)
Effective Width b, f:
( )
ACI318- | 5950 >
8122 7~ 4

by, + 16h; = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1487mm

) h
— 0.9%0.85%25X80x1487x10~ (232 — %)
= 436.821KN.m > M,, (77.2333KN.m)
16
- d =260 ~ 20 — — = 232mm

The section design as a Rectangular Section.

M, 148.315%x10°
Rn (Db d2  0.9x1487x2322

_ 085 fC 2R,
.85f.

~ 0.85%25 2x2.059
460 0.85x25

= 2.059Mpa

= 0.0047

Pmax = 0.0147 > p
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Refrence

Calculations

Out Put

ACI-318-
10.5.1

ACI-318-
10.2.7.1
ACI-318-
10.3.4

Single Reinforcement
Use p = 0.0047

As = pb,d = 0.0047x1487x%x232 =
1.4 1.4 5
smin = bewxd = 4—60><1000><232 = 706mm
provid 9916, As =
Check Section Resistances:

a
M, = Asf, (d _E)
Asf,  1809x460

=5y = 26.335
“ = 0857b, 085x25x1487 mm

<

26.335

= 1809x460 (232 -— >><1o-6 =
M, 148315

® 09

26335 __
085 _ ~ooosmm

d— c> ~0.003(232—30.982) _
B 30.982 B

<

n

>
a

C = — =
1

0.019

£ = .003( -

> & ,is0k
Support(B):
M, = —=123.571 KN.m
123.571x10°

R. =
T 0.9%1000%x2322
_0.85><251 \/ 2%2.551

= 2.551Mpa

P =""460 1= 585x2g| = 00059

Pmin < P < Pmax
Single Reinforcement
Use p = 0.0059
As = 0.0059%x1000%232 =
provid7916,As =
Check Section Resistances:

M, = Asf, (d —g)

1622 mm?

1809mm?

182.1KN.m

164.79KN.m

1375 mm?
1407mm?
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Refrence

Calculations

Out Put

ACI-318-
10.3.4

ACI-318-
8.12.2

~ 1407x460

&= 0.85%25%1000

M, = 1407x460 (232 _

s M, 123571
"o 09
30.457

= = 35.832mm

‘=085
d— c> _0.003(232 — 35.832)

& = '003( c 35.832
> & ,is0k

= 30.457 mm
30.457
)><10‘6

= 0.0164

Section at mid Span(BC)

Effective Width b,:
( )

4050

4
by, + 16h; = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1012mm

— 0.9%0.85%x25x80x1012x10~° (232 - 82_0)

= 297.285KN.m > M, (10.018KN.m)
The section design as a Rectangular Section.
10.018x10°

R. =
"7 0.9x1012x2322 |
_ 0.85%25 J 2%0.204

Des < 1

= 0.204Mpa

P =""460 1= 58525 | = 00005

Pmin < P < Pmax
Single Reinforcement
Use p = 0.0005
As = 0.0005%1012x232 = 117.892 mm?

140.3KN.m

137.3KN.m
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Refrence

Calculations

Out Put

ACI-318-
10.3.4

1.4
Asmin = 4_60X1000><232 =

provid 4916, As =
Check Section Resistances:
M, = Acf, (d — =

n — Sfy( - E)
B 804x%x460
~ 0.85%25x1000

17.2
M, = 804x460 (232 — T) X107 =
V> M, B 10.018 B
"o 09
17.2
c =—— = 20.235mm

= 0.85
d— C) ~0.003(232 - 20.235)

- 0.003(
&t c 20.235
> & ,is0k

Support(C):
M, = —186.316 KN.m
186.316x10°

R.. =

™ 0.9%1000%2322
_ 0.85%25 2x3.846
460 0.85%25

a =17.2mm

0.031

= 3.846Mpa

o = 0.0093

Pmin < P < Pmax
Single Reinforcement
Use p = 0.0049
As = 0.0093x1000%232 =
provid 11016, A5 =
Check Section Resistances:

M, = Asf, (d —%)

_ 2211x460
&= 0.85x25%1000

47.862
M, = 2211x460 (232 — >><10_6 =

= 47.862 mm

706mm?
804mm?

82.62KN.m

11.207KN.m

2157 mm?
2211mm?

211.619KN.m
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Refrence

Calculations

Out Put

ACI-318-
10.3.4

ACI-318-
8.12.2

M, 186316 _

M, >
T 0.9

47.862
0.85

& = .003(
c
> & ,is0k

= 56.31mm
d— c> _ 0.003(232 — 56.31)
B 56.31

Cc =

=.009

Section at mid Span(CD)

Effective Width b, f:
( )

6950

4
by, + 16h; = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1737mm

— 0.9%0.85x25x80%1737x10~° (232 - %)

= 510.261KN.m > M, (195.007KN.m)
The section design as a Rectangular Section.
195.007x10°

R. =
" 0.9%x1000%x2322 7
B 0.85%25 \/ 2%x2.318

bes < 1

= 2.318Mpa

P =""460 1= 585xag| = 00054

Pmin < P < Pmax
Single Reinforcement
Use p = 0.0054
As = 0.0054%x1737%232 =
provid11016,As =
Check Section Resistances:

207.02KN.m

2156 mm?
2211mm?
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Refrence Calculations Out Put
a
My = Asf, (d—3)
B 2211x460 _ 27554
¢ = 0.85x25x1000 _ </20r
27.554
M, = 2211x460 (232 i )><10‘6 = 221.946KN.m
M, > M, _ 195.007 216.67KN
"¢ 09 ' -m
B 27.554 _ 32416
c = 08 o2 mm
AC|-318- _ 003 (d — C) B 0.003(232 — 32.416) _ 0.0185
> & ,is0k
Support(D):
M, = —101.406 KN.m
P = 101.406%x10° — 209M
n T 0.9x1000x2322 < P%
B 0.85%25 . . 2%2.09 _ 0.00479
P =460 0.85%25|
Pmin < p < Pmax
Single Reinforcement
Use p = 0.00479 ,
Ag = 0.00479%x1000x232 = 1111 mm
1.4
A min = mxlOOOxZBZ = 706mm?
provid 6016, As = 1206mm?
Check Section Resistances:
a
My = Asfy (d - 3)
B 1206%460 2611
&= 0.85x25%1000 iy 1"1”"
M, = 1206%460 (232 — 2 >><10‘6 = 121.46KN.m
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Refrence

Calculations

Out Put

ACI-318-| .

10.3.4

ACI-318-
10.5.1

M, 101.406

M, >

n ) 0.9
26.11

c =———=30.718mm

0.85
d— C) _ 0.003(232 — 30.718)

- '003( c 30.718
> & ,is0k

Hidden Beam Three (HB3):
Section for Bending:
Support(A):
= —57.13 KN.m
M, 57.13x10°

Rn (Db d2 ~ 0.9%x1000x2322

_0. 85fc 2Ry,
851,

_ 0.85x25 \/ 2%1.179

= 1.179Mpa

460 0.85x25| ~ 00026

Prax = 0.0147 > p

Single Reinforcement

_La_14 oo

Use p = 0.003

As = pbd = 0.003%x1000%232 =
provid 4916,As =

Check Section Resistances:

a
My = Asfy (d - 3)
Asf, " 804x460

=—2 = =174
0.85/.h, 0.85x25x1000 mm

17.4
M, = 804%x460 (232 — T) x107°

= 0.02

112.673KN.m

706 mm?
804mm?

82.59KN.m
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Refrence Calculations Out Put
M, 57.13
MTl > = =
1) 0.9 63.478KN.m
-318- a 17 4
ACE318-) = L 20.471mm
10.2.7.1 B 0 85
ACI-318- d—c 0.003(232 —20.471)
10.3.4 h '003( c ) B 20.471 = 0.031
> & ,is0k
Section at mid Span(AB)
Effective Width b,
( )
ACH318- |}y < . 2950 >
8.12.2 4

by, + 16h; = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1487mm

, hy

80
M, s = 0.9%0.85X25x80%x1487x10~ (232 — 7)
= 436.821KN.m > M,,, (155.214KN.m)

16
—>d=260—20—7=232mm

The section design as a Rectangular Section.

M, 155.214x106
Rn = 3p a2 =~ 0.9x1487x2322

_ 085 fC 2R,
.85f.

= 2.155Mpa
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Refrence

Calculations

Out Put

ACI-318-
10.5.1

ACI-318-
10.3.4

= 0.005

_O.85><25 " " 2%2.155
460 0.85%25

Pmax = 0.0147 > p
Single Reinforcement
Use p = 0.005

Ag = pb,d = 0.005x1487x232 =

A 14 xb,, Xd 14 x1000%232 = 706mm?
. = —_— = — = mm
smin fy w 460

provid 9916, As =
Check Section Resistances:

M, = Asf, (d —%)

Asf,  1809x460

* T 0.85fb, 0.85x25x1487
26.335

2

= 26.335mm

M,, = 1809%x460 (232 —
M, 155214

>><10‘6 =

M,

0) 0.9

>
a 26335
c = E = 0.85 = 30.98mm
d—c\ 0.003(232 — 30.98)
) - 30.98

= 0.019

£ = .003( -

> & ,is0k
Support(B):
M, = —-130.448 KN.m
130.448x10°

Rn = 0 9x1000x2322 |
_ 0.85%25 | _2x2693
P =460 0.85x25

= 2.693Mpa

= 0.006

Pmin < P < Pmax
Single Reinforcement

1708 mm?

1809mm?

182.099KN.m

172.46KN.m
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Refrence Calculations Out Put
Use p = 0.006
As = 0.006x1000%x232 = 1458 mm?
provid 8016, As = 1608mm?
Check Section Resistances:
a
M, = Asf, (d - E)
B 1608x460 — 3181
@ = 0.85%25%1000 : Tm
M, = 1608x460 (232 — 2 >x1o—6 = 158.732KN.m
TR M, B 130.448 _
n o 09 144.942KN.m
B 34.81 _ 40953
€T 085 YoM
ACI-318- d——c 0.003(232 — 40.953)
> & ,is0k
Section at mid Span(BC)
Effective Width b,:
( )
ACI-318- 4050
b,r < < ;
8.122| ¢ 4

by, + 16hs = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1012mm

M,y = 0.9%0.85%25%x80%x1012%x107° (232 - —

= 297.285KN.m > M,,,(9.207KN.m)
The section design as a Rectangular Section.
9.207x10°

R. =
™ 0.9%x1012%x2322 7
_ 0.85%25 \/ 2x%0.188

2

= 0.188Mpa

p = 0.001

460 1= 985%25

80)
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Refrence

Calculations

Out Put

ACI-318-
10.3.4

p < pmax
Single Reinforcement

Use p = 0.001
As = 0.001x1012x232 = 234.78 mm?

1.4
Asmin = 4—60X1000X232 =

provid 4916,As =
Check Section Resistances:
a
M, = Asf, (d _E)
B 804x460
¢ = 0.85%25%1000
17.2
M, = 804x460 (232 - ) X1076 =
M, B 9.207 _
. @ 09
c=——=20.235mm

= 0.85
d— c> ~0.003(232 — 20.235)

= .003(
&t c 20.235
> & ,is0k

Support(C):
M, = —=193.999 KN.m
193.999x10°

R. =
™ 0.9%x1000%2322
B 0.85x25 2%X4.005
460 0.85%25

=17.2mm

M, >

= 0.031

= 4.005Mpa

D = 0.0097

Pmin < P < Pmax
Single Reinforcement
Use p = 0.0097
As = 0.0097x1000%232 =
provid 12016, As =
Check Section Resistances:

706mm?
804mm?

82.62KN.m

10.231KN.m

2251 mm?
2412mm?
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Refrence Calculations Out Put
a
M, = Asf, (d _E)
B 2412x%460 52913
T 0.85x25x1000  J4er M
52.213
M, = 2412x460 (232 i )><10‘6 = 228.44KN.m
M, > My _ 193999 _ 215.55KN
"9 09 ' -m
B 52.212 _ 61425
c = ogs ol mm
ACI-318- _ 0.003 (d — c> B 0.003(232 — 61.425) _ 0.008
10.3.4 | & = c )” 61.425 e
> & ,is0k
Section at mid Span(CD)
Effective Width b,:
( )
ACI-318- 6950
8.12.2 ber < 5 4 >

by, + 16hs = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1737mm

80
Mys = 0.9%0.85%25%x80%x1737%x107° (232 — —)

2
= 510.261KN.m > M,, (205.165KN.m)
M, 205.165x10°

Rn (Db d2 ~ 0.9x1737x2322

_ 085 fC 2R,
.85f.

_ 0.85%25 1 \/ 2X2.438

= 2.438Mpa

460 085x25| = 0:00°6
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Refrence

Calculations

Out Put

ACI-318-
10.5.1

ACI-318-
10.2.7.1

ACI-318-| ¢

10.3.4

Pmax = 0.0147 > p
Single Reinforcement
Use p = 0.0056

Ag = pb,d = 0.0056x1737%x232 =

1.4 1.4
Asmin == —=Xby,xd = 7 x1000x232 = 706mm’
y

provid 12016, As =

Check Section Resistances:

M, = Af, (d — =
n — Sfy( - E)
_ Asfy _ 2412%x460
"~ 0.85f.b, 0.85x25x1737

= 30.059 mm

30.059
M,, = 2412x460 (232 -— >><1o—6 =
M, 205.165
e 09

>
a_30059_
B, 085  oooonmm

d— c> _0.003(232 — 35.364)
B 35.364

Mn

Cc =

= 0.0167

= .003(
c
> & ,is0k

Support(D):
M, = —-101.59 KN.m
101.59%10°

R. =
" 0.9x1000%x2322 7
0.85%25 2%x2.097
460 0.85%25

= 2.097Mpa

p = = 0.0048
Pmin < P < Pmax

Single Reinforcement

Use p = 0.0048

As = 0.0048%x1000%x232 =

4
——x1000%x232 = 706mm?

Agmin = 450

2257 mm?

2412mm?

240.733KN.m

227.961KN.m

1113.6 mm?
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Refrence Calculations Out Put
provid 6016, As = 1206mm?*
Check Section Resistances:
a
M, = ASfy (d - E)
B 1206x460 2611
¢ = 0.85%x25%1000 . "im
M, = 1206x460 (232 — 2 )><10‘6 = 121.462KN.m
M, > M, 10159 112.88KN
"9 09 ' -m
B 26.11 _ 30718
©=Tpgs _ CU/remm
_ 003 (d — c> B 0.003(232 — 30.718) _ 0.02
ACI-318-| &t = - c /- 30.718 -
10.3.4 > & ,is0k
Hidden Beam four (HB4):
Section for Bending:
Support(A):
M, = —=78.27 KN.m
P = M, B 78.27%10°  1616M
" @b,d?  0.9x1000x2322 o P¢
B 0.85x25 . 2%X1.616 _ 0.0037
P =460 0.85x25|
Pmax = 0.0147 > p
Single Reinforcement
1.4 1.4
ACI-318- | Pmin = 7= 7505 = 0.003
10.5.11 yse p = 0.0037 840 1
= = U. X X -
A = pbd = 0.0037x1000x232 1005mm?

provid 5016,As =
Check Section Resistances:
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Refrence

Calculations

Out Put

ACI-318-
10.3.4

ACI-318-
8.12.2

a
My = Asfy (d - E)
_ Asfy  1005x460
~ 0.85f.b, 0.85x25x1000

21.76
M,, = 1005X460 (232 -— )x1o—6 =
M, 7827
® 09

= 21.76 mm

M, >

= 0.024

(d — C) _ 0.003(232 — 25.6)

C 25.6

> & ,is0k

Section at mid Span(AB)
Effective Width b,:

( )

5950

4
by, + 16hs = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1487mm

, hy
My = 0.85fchsby | d ——
= 0.9x0.85x25x80x1487x10~° (232 — 82—0)

= 436.821KN.m > M,,, (69.198KN.m)
The section design as a Rectangular Section.
M, 69.198x10°

Rn (Z)b d2 ~ 0.9x1487x2322

_ 085 fC 2R,
.85f.

Des < 1

= 0.961Mpa

102.223KN.m

86.97KN.m




Refrence Calculations Out Put
B 0.85%25 , . 2%X0.961 _ 0.0022
460 0.85x25|
Pmax = 0.0147 > p
Single Reinforcement
Use p = 0.0022
As = pb,d = 0.0022x1487%x232 = 759 mm?
ACI-318- 1.4 1.4 .
10.5.1 AS min = beWXd = 4—60X1000X232 = 706mm
provid 4916, A = 804mm?*
Check Section Resistances:
a
My = is? (a-3)
804x460
SJy
= — = =11.7
“ T 085ib, 0.85x25x1487 i
11.7
M,, = 804x460 (232 - T) x1076 = 83.64KN.m
V> M, B 69.198 B
" 09 76.887KN.m
ACI-318- | - = hd = —— =13.76mm
027 g 0':135 0.003(232 — 13.76)
ACI-318- —¢ : — 15.
= .003( ) = = 0.047
1034 c 13.76
> & ,is0k
Support(B):
M, =—-111.73 KN.m
P = 111.73x10° _231M
n = 0.0x1000x2322 <0 PG

_0.85><25 . . 2%X2.31 — 0.0053
P =""160 0.85x25|~

Pmin < P < Pmax
Single Reinforcement

Use p = 0.0053

199




Refrence

Calculations

Out Put

ACI-318-
10.3.4

ACI-318-
8.12.2

As = 0.0053%x1000%232 =
provid7916,As =
Check Section Resistances:
a
M, = Asf, (d _E)
B 1407 %460
~ 0.85%25x1000
30.457
M, = 1407%460 (232 i >><10‘6 =
TR M, B 111.73 B
"9 09
B 30.457 _ 35832
c = 0gs ~ > mm
d— c> _ 0.003(232 — 35.832)

= '003( c 35.832
> & ,is0k
Section at mid Span(BC)

Effective Width b,:
( )

= 30.457 mm

a

= 0.0164

4050

4
by, + 16hs = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1012mm

= 0.9%0.85x25%80x1012x107° (232 — ?)

= 297.285KN.m > M,,, (27.2KN.m)
The section design as a Rectangular Section.
27.2x10°

R. =
™ 0.9%x1012%x2322

_0.85><25 . . 2%0.555
P =""160 0.85x25

Des < 1

= 0.555Mpa

= 0.0012

Pmin < P < Pmax
Single Reinforcement

1230 mm?
1407mm?

140.3KN.m

124.14KN.m
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Refrence

Calculations

Out Put

ACI-318-
10.3.4

Use p = 0.0012
As = 0.0012x1012%232 =

1.4
Asmin = 4—60X1000X232 =

provid 4916, As =
Check Section Resistances:

a
M, = Asf, (d _E)
_ 804x460
~0.85x25x1000
17.2
M, = 804x460 (232 — T) X107 =
M, 272

My, >—t="""=
"7 09

- .003(
&t p 20.235
> & ,is0k

Support(C):
M, = —=157.659 KN.m
157.659%x10°

R. =
T 0.9%x1000x2322
B 0.85%25 \/ 2%3.255

=17.2mm

a

= 0.031

= 3.255Mpa

o = 0.0077

460 1= 585%2s

Pmin < P < Pmax
Single Reinforcement
Use p = 0.0077
As = 0.0077x1000%232 =
provid 9916,As =
Check Section Resistances:

M, = Asf, (d —%)

1809x460

@ = 0 85x25x1000 o216 mm

282 mm?

706mm?
804mm?

82.62KN.m

30.22KN.m

1792 mm?
1809mm?

201




Refrence

Calculations

Out Put

ACI-318-
10.3.4

ACI-318-
8.12.2

M, = 1809%460 (232 _
s M, 157.659
"o 09
3916 6071
~ 085 ov/amm
d — c> ~0.003(232 — 46.071m)

= '003( c 46.071m
> & ,is0k
Section at mid Span(CD)

Effective Width b, f:
( )

>><10‘6 =

C

= 0.012

6950

4
by, + 16h; = 1000 + 16Xx80 = 2280mm

\ Beam Spacing — Not Applicable )
bey = 1737mm

— 0.9%0.85x25x80%1737x10~° (232 - %)

= 510.261KN.m > M,, (95.206KN.m)
The section design as a Rectangular Section.
95.206%x10°

R, =
" 0.9%x1000%2322 7
_ 0.85X%25 \/ 2x1.131

bes < 1

= 1.131Mpa

D = 0.0025

460  0.85%25

Pmin < P < Pmax
Single Reinforcement
Use p = 0.0025
A = 0.0025%x1737%232 =
provid6@16,As =
Check Section Resistances:

M, = Asf, (d —g)

176.763KN.m

175.18KN.m

1020 mm?
1206mm?
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Refrence Calculations Out Put
~ 1206x460 15.03
4= 0.85%x25x1000 is g’;m
M, = 1206x460 (232 -= )><10—6 = 124.535KN.m
M, _95.206 105.784KN
M > — — . .$m
L) 0.9
_15.03 _ 17 380
S oss _d | m:)noo3(232 17.382)
—C . —17.
ACI-318-| ¢, = _003( ) _ = 0.036
10.3.4 c 17.382
> & ,is0k
Support(D):
M, = —82.667KN.m
p 82.667x10° L707M
n T 0.9x1000x2322 o MPe
B 0.85x%25 " 2%X1.707 — 0.0039
P =""460 0.85x25|
Pmin < p < Pmax
Single Reinforcement
Use p = 0.0039
Ag = 0.0039x1000%232 = 5
14 , 905 mm
Agmin = mxlOOOxZSZ = 706mm
provid 5016,As = )
Check Section Resistances: 1005mm
a
My = Asfy (d =)
_ 1005x460 A,
@ = 0.85%x25x1000 < 00
M, = 1005%x460 (232 21'755> X106 =
no 2 B 102.225KN.m
s M, 82.667
T 09 91.852KN.m
21.755
c = = 25.594m

0.85
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Refrence

Calculations

Out Put

ACI-318-
10.3.4

ACI-318-
11.2.1.1

ACI-318-
11.1.1

ACI-318-
11.4.7.2

ACI-318-
11.11.21

d—c 0.003(232 — 25.594)
) = = 0.024

& = '003( c 25.594

> & ,is0k

Shear design:
max shear force = 261.272kN
Vyqg =V —wy,d =261.272 —73.976%x0.232 =

Qv, = (Z)x0.17xﬁ><bw><d

@, = 0.75%0.17xV25x1000%232x1073
= 147.9kN

v, > 0.50v, = 0.5X147.9 =

T v, -0y, 24411-147.9
VsT g T 0.75

2182

= 128.28kN

A, = i 100.531 mm?

Ayfyd  100.531x460x232

v, 128.28x1000
Ayfy  100.531x460

| 0.35b,,  0.35x1000
Use @8at60mm c/c
Check for punching shear:

71.053 )
W, = = 71.053kN/m

B =800 + 232 =1032mm

H =300+ 232 =532mm

b, = 2(1032 + 532) = 3128mm

v, = 71.053(5.5%1 — 1.032x0.532) =
@v,. the smaller of:

2 ,
Qv, = (Z)x0.17<1 +—) xAx\/beoxd

B
—800—2667
ﬁ_300_ '

Smax —

= 132.13mm

= 83.635mm

244.11kN

73.95kN

P8at60mm

351.78kN
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Refrence Calculations Out Put

2 ,
Qv, = 0.75x0.17% (1 + 2.667) x\[;cxboxd

= 0.223\/E><b0><d
ACI-318-

a.d .
111121 OV = (Z)x0.083( bso + 2) xAx\/]jcxboxd
as = 40

40%232 ,
Qv, = 0.75><0.083( 3178 +2>><1><\/;C><bo><d

Qv, = 0.309ﬁxboxd
ACI-318-

11.11.2.1 @UC = @XO.BBXAXﬁXbOXd
Qv, = 0.75x0.33x1xﬁxb0><d
v, = O.ZSﬁxboxd

The smallest is 0.25\/Z><b0><d

@v, = 0.25v25x3128x232x1073 = 907.12kN
Qv. > v, - is ok
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el 4-3

1A jial) AL anaali g Julad 1-4-3

iz sl iy i -1

File= New model= choose design code =modify show =sit

units= Blank.

288 Mew Model Initialization

Design Data
Design Code |aci 31808 ~ |
Design Preferences | ModifyShow ... |
Project Information | Modify. " Show. .. |
Units {Currently Metric) | Modify/Show... |
Initial Model
- L]
: : E
(1 1 ]
Blank: Fat Slab Fat Slab Two Way Slab Basze Mat
Permeter
Beams
Grid Onhy Waffle Slab Ribbed Slab Single Footing Combined
Footing

217



1Eﬁ.':.‘- ?

1
1 File
Quick Units
L.5. Defautts Metric Defautts | Consistent Units... |
Units
tem Units: Units Label Decimal Min. Sig. Zemn Always Use =
Places Figures Tolerance E Format |
Structure Dimensions |
Coordinates KM, m, C m 5 2 1.0000E-20 Mo
Absolute Distance KM, m, C m B 2 1.0000E-20 Mo
Relative Distance 4 2 1.0000E-20 Mo
Angles . 3 2 1.0000E-20 Mo
Section Dimensions 38 Consistent Units ? ® |
Length KM, mm, | 1.0000E-20 Mo
Area KM, mm., | Select Linits 1.0000E-20 Mo
Length4 KM, mm, | 1.0000E-20 Mo
Rebar Area KN, mm, | KM, m, C w 1.0000E-20 Mo
Rebar Area/Length mm2/m 1.0000E-20 Ma
Displacements | |
Translational Displ KM, mm, | 0K Cancel 1.0000E-20 Mo
Raotational Displ 1.0000E-20 Ma
Forces |
Faorce KM, m, C kM 3 2 1.0000E-20 Mo
Force/Length KM.m, C keM/m 2 2 1.0000E-20 Mo
Force/Area KM, m,C kM/m2 2 2 1.0000E-20 Mo
Moment KM.m, C keM-m 4 2 1.0000E-20 Mo
Moment/Length KMN.m, C beN-m/m 4 2 1.0000E-20 Mo
Temperature Change KM, mm, C C 3 2 1.0000E-20 Ma
Stresses
Stress Input M, mm, C MN/mm2 5 2 1.0000E-20 Ma
Stress Output M, mm, C MN/mm2 3 2 1.0000E-20 Mo
Stiffness j
OK Cancel

Slas sl) iy ol e (71-3)pd) JS
1) gall Cy y25 -2
Al HAl) o
Define = material = C30 = modify

Material name C25.

Weight per unit volume=25Kn/m?3

Modules of elasticity=4700%(25)%>=23500 N/mm?
Poisson’s ratio, u=0.01
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Specified concrete compressive strength =25 N/mm?

Materals Click to:
L2 SN G 36 Add Mew Material Quick. ..
CEA-GI018G200 Add Mew Material
Add Copy of Material ...
Modify"Show Material...
oK
Cancel
9 289 Material Property Data 7 e
General Data
Materal Mame |{‘.25
Material Type Concrete ~
F Material Display Color ] Change... [
Material Motes Modify/Show Motes...
Materal Weight
Weight per Unit Yalume |2.5E—l]5 | MNAsmm3
|sotropic Property Data
Modulus of Blasticity, E |23500 | N/mm2
Poizzon’s Ratio, U |.{H |
Coefficient of Thermal Expansion. A |3 5E-06 [1C
Shear Modulus, G | 11633.66 N/mm2
Cther Properties for Concrete Materials
Specified Concrete Compressive Strength, fic |251 MNsmmZ
- [] Lightwsight Concrete L
QK Cancel

(Al AL sall Cay yat aia 527(72-3)p8 ) JSE)
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g,-u-“)” c:.d“ﬂ\ 2V 58 o

= Define = material =CSA -C30-Gr400 = modify

i 289 Material Property Data

General Data
Material Mame
Material Type

Materal Display Color

laws |

Material Motes

Material Weight
Weight per Unit Vaolume

Uniaxial Property Diata
Modulus of Blasticity, E

Other Properties for Rebar Materials
Minimum Yield Stress, Fy

Minimum Tensile Stress, Fu

QK

)
X

reber

Rebar -
Change...
Muodify/Show Motes.

7.6573E-05 NAmm3

199547.58 NAmm2

I
o]
[=1]

MAmm2

S

n

MNSmm2

Cancel

(a1} 2V 1)) gal) iy pas prm 532 (74-3 )y S

il el 3Y b o

= Define = material =rebar= Add Coby

‘"1 229 Material Property Data

General Data
Matenal Mame
Materal Type
Material Display Color

"I

Material Motes

Materal Weight

Wi'eight per Unit Yolume

Uniaxdal Property Data
Modulus of Blasticity. E

Minimum Yield Stress, Fy

Minimum Tensile Stress. Fu

Cther Properties for Rebar Materals

? >
Strup
Rebar e
Change... I ]
Modify<Show Motes. ..
N
N/mm2
360 MAmmZ
Nz
Cancel

(oal) Y g8)al gall iy y25 ria 5(75-3)ad ) JSA)

2

N
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= Define = slab properties = Add New property

r QU ja5-3

(Z\_\s;,d\ C'_a\),qﬁ\) 260 mm <laws dadaia D o

354 Slab Properties 7 *
Slab Property Click ta:
Add New Property...
QK
289 Slab Property Data ? =
General Data
Property Mame S260
F Slab Material C25 - -
a Display Color Change...
Property Motes ModifyShow ..
Analysis Property Data
Type Siab ~
Thickness 260 mm

[ ©rthotropic

oK

Cancel
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(x) oladl & dpanall 11D o
= Define = slab properties = Add copy

Eﬂ 5lab Property Data ? 4

General Data

Property Name HB-x
' Slab Material C25 v s

Display Color Change...
Property Notes Modify/Show...

Analysis Property Data
Type Ribbed b
Owerall Depth 260 mm
Slab Thickness a0 mm
Stem Width at Top 120 mm
Stem Width at Bottom 120 mm
Rib Spacing (Perpendicularto Rib Direction) 520 mm
Rib Direction is Parallel to Local 1 v

0K Cancel

(x) oladl (A dsanall A3 oy y23 a 01(77-3)ad SR
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1(y) slal 8 Apanal) AL o

= Define = slab properties = Add copy

289 Slab Property Data ? >
General Data
Property Mame |HES—“'rr
y Slab Material o5 L L
i Display Caolar _ Change...
Property Motes Modify/Shaw ..

Analysis Property Data

Type Ribbed e
Crwerall Depth |EEII- | mm
Slab Thickness |EE- | mm
Stem Width at Top |12E- | mm
Stem Width at Bottom [120 | mm
Rib Spacing (Perpendicular to Rib Direction) |52E- | mm
Rib Direction is Parallel to Local 2 w~
] 4 Cancel

(y) sl (o8 Gl AN iy S o :(78-3), UL

= Define = Beam properties = Add New property
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254 Beam Property Data ? *

General Data TTTTTTT
Property Name B50"20 EEmREE
2
Beam Matenal £ b Automatic
Rebar Material reber ~ | ... from
Rebar Material Shear stirup L . Slab Property
Display Color B e
Property Notes Madify/Show... -
Analysis Property Design Property
Analysis Property Data Design Property Data
Beam Shape Type T Beam ~ () Fange Dimensions from Analysis Property Data
Web Width at Top mm (®) Flange Dimensions Automatic from Slab Property
Web Width at Bottom mm () Fange Dimensions User Specified
Depth mm Flange Width li
Flange Width mm Siab Depth r
Slab Depth mm Cover Top fto Certroid) ICl mm

Show Properties... Cover Bottom fo Centroid) mm

O Inverted Beam [] Mo Design

QK Cancel

bl 3Y 5 Uil oy 255

= Define = reinforcing bar size

288 Reinforcing Bar Sizes 7T >
Current Bar Set Click To:
Bar 1D Bar Area {mm2Z) Bar Diameter {mm} o Clear All Bars
> 283 & Sort Bars By Area
a 503 a2
10 8.5 1w Add Common Bar Set
12 1131 12 o
14 153.9 14
16 201 1 16 e
12 2545 18
20 3142 20
22 3801 22
25 43039 25
26 5309 26 Cancel
28 615.8 28 b

coledll 3 g8 HUaBl iy a3 e 607(80-3 )y JSAI
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eyl Cay 256

= Define = column properties = Add New property

3 Column Property Data ¢ x
|
i
General Data
E Property Name |cano-300 ’-
=
Material C25 w =
Display Color I e s 2
Motes Modify/'Show Notes... N a

Column Section Dimensions

Column Shape Rectangular

Parallel to 2-fds m

Parallel to 3-Awis m

[] Include Automatic Rigid Zone Area Owver Column

Show Properties. ..

Automatic Drop Panel Dimensions
[ ] Include Automatic Drop Panel Over Column

Automatic Column Capital (Drop Cap) Dimensions
[] Include Automatic Column Capital (Drop Cap)

oK

Cancel

|

530 Y iy e (81-3 ) IS
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; Lail sl oy 237

= Define >wall properties = Add New property

i:ﬁ Wall Property Data (Also Applies To Ramps) ? ot
289 wall General Data
Property Name |W1 |
Wa
B Wall Material (el o
Display Colar Change...
Property Motes Modify/Show MNotes...

Wall Dimensions

Thickness 200 mm

[] Include Austomatic Rigid Zone Area Owver Wall

[] wall Takes Out-of-Plane Moment

DK Cancel =

L) all Cay yod = 52(82-3)a8) Jsill
 Jlea¥) 238

= Define =load patterns = Add load patterns

Eﬂ Load Patterns
Load Pattems Click To:
Self Weight Add Load Pattem

i Load Type Muttiglier Notes
= LIVE LIVE 0.

F COVER SUPER DEAD 0.

B WALL SUPER DEAD 0.

0K

‘ial Cancel
o

MNote: Double click cell in the Notes column to expand it.
™

Jea¥) oy j2i e 521(83-3)ad ; JLL)
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s Jlaa ¥l O lalae iy j23-9

= Define =load combination = Add new comb

259 Load Combinaticon Data Ed =
General Data

Load Combination MName [ |

Combination Type Larve=sr Lodd -

MNotes Modify. Show Motes_ ..

288 Load Auto Combination ro
Cormy Define Combination of Load Case=-Combo Results
Load Mame Scale Factor 1
DEAD ~— | 1=
B wwaAaLL — | 1.z
F COWER ~ | 1=
LIvE ~— | 1.8
- —

Design Selection
Strength (Uktimate)
[ Service - Initial

[0 Service - Mormal
[1 Service - Long Term

O Canrncel

ey 5 lebaa i a5 e 1(84-3)od ISl
D A5 Y (e Al jaai-10

File= import = DXF / DWG Architectural

Ei ImportDAF/DWG File % g_i Architectural Plan Import ? =
&« v 4 & ThisPC » Local Disk (C:) v || | Search Local Disk (C: p CAD Entities Import CAD Drawing Units
Orgenize *  New folder i | o (®) Overwrite existing CAD entities m w

Jlacs A Name Date modified Type A
& OneDrive # Documents and Settings File folder Drawing Origin and Scale
- Intel 110/20173:36 File folder Global ¥ Ordinate —
This PC ST 241 ; _
Logs 213/2016418PM  File folder Global ¥ Ordinate .
I Desktop PerfLogs W15 10M.. Fiefolder _
= Documents Pragram Files B22017422PM  File folder fioi=tog Degrees
& Downloads Program Files (x3€) 5 File folder Scale Factor
D Music ProgramData File folder
Recovery File folder Center Line Creation for Beams/Walls
&= Pictures .
a System Volume Information File folder Add Center Lines
Videos ;
. Locl Tk C) Users Fil folder Maz. Distance Between Parallel Lines 1000 mm
‘L, Local Disk (C; . . )
’ Vindovs Flfolde Min. Distance Between Parallel Lines mm
= Lol Disk ] Drawing? AutoCAD Drawin
T M ?
File name: ‘Drawingl v OK Cancel
Cancel

ASE Y (e A3l il g 03:(85-3 )ad ) S
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i | —1 — 1 —

ASS gV (e B yhaall 42 Haal) AaDl) IS a 9:(86-3)p8) A
DY) aw -11

Option =Architectural plan Options =Delete all =select safe column

288 Architectural Plan Options ? =
Layers
MName Wisibility Transparency Color | Select All |
MOME ] 0.5 " DesslectAl |
oo | = Jos |
safe Area | 0.5 ]
safe beam 20 50 | 0.5 ]
safe H B ] 05
Safe break O 0.5 ]

& Staxall aus ) (e Baee NI LA i 01:(87-3)a8 ) ISl
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Draw =draw columns

154 Draw Columns 7 = Aii Aii 17
Type of Object Column
Property Below C800°300
Propetty Above NONE 4+F 4+F 4+F 4:7
Height Below [m] 258
Height Above [m] o
Plan Offset X [m] 0 4:7 4:7
Plan Offset Y [m] o
Angle [deg] 0

'{'::; Cardinal Poirt (See Tooltip) 10 (centroid)

- -

saac Y| aus ) e 517(88-3 )ad, JSAll

Draw =draw beams

1 i i

_Ei Draw Beams/Lines ? >
Type of Cbject Beam
= == g | FPropery BEAM 50 20
Plan Cffset Mormal [m] 0
Line Drawing Type Straight Line

PRSI Q\JASS\ p) @4)3(89-3)#) I
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radll) e -13

Draw =draw slabs /areas

X3

%

LY

I

"o
. .

+

Straight Line

5260

Slab

Type of Object

Property

. Edge Drawing Type

38 Draw Slabs/Areas

i

J LL!\)ASS\ ) c.».aﬁ(g()-?,)eg)

e,
-

.

‘:\LM‘ e.m‘) 0:0

-

Slab
HB-Y
Straight Line

Type of Object

Property
' Edge Drawing Type

E Draw Slabs/Areas

i

VAL ) ean 922(91-3)ed

-
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s bl gl o 14

Draw =>draw beams =None

Ji

ﬂ Draw Beams/Lines ? X
Type of Chject Beam
Froperty NOME
Plan Offsgt Nomal [m] 0
Nl
e, Null

L) gl sy rda 521(92-3)pd ) JSA)
Jlaal) Jiaal-15
IS L Jlas) o

Select= Select= properties= Slab properties

0.8 ,
D-Lblock = m = 154kN/m
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et i Popetis U
A
A
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B {111
Ll
Nore 0 T
540 -
S‘HFF 'H T u—l
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T
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A A
Wi
I
Ok O A
M
= L T
L T
1 0 TR
e e e [ mnmmm
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O A
N A
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ot o
N I
1 I 0

18] Surface Loads

Load Patiem Name

Name DEAD

Load Direction
Direction

<

Graviy

Uniform Loads
Unfomn Load

ER

Nanunfam Loads
wi,y) = Ac+By+C = Loadat Pt o y); x.yin Global
A OE:00 kNm3

8 B0
o

C kN/m2

Options
() Addto Bxisting Loads
®) Replace Bsting Loads
() Delete Bxsting Loads

_

N

IS Jeal Ja) i 52:(93-3)8 Sl
) e Ll al Jleal o

Select= Select= properties= Beam properties

s =

"

389 Select Beam Properties

Select
BEAMS020

T
X

384 Distributed Loads on Lines

Load Pattem Name

Name B-WALL

Load Type and Direction

(® Forces O Moments

-

Load Direction Gravity

Trapezoidal Loads
® Relative Distance from End-|

() Absolute Distance from End-I

Opions

() Add to Bxisting Loads

(® Replace st

(O Delete Existing Loads

Start Distance Cl
St Load b Jkm
End Load L Jkm
Cancel
Uniform Load

ing Loads

-

G e Ll sall Jlaal JA) mea 531(94-3 )88, JSA
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ALl @ el e Lol sall Jleat o

Select= Select= properties= Beam properties

i Distrbuted Loads onLines T

Load Pattem Name: Optians.

m () Addto B Loads
) Replce ExingLoads
() Delte st Loats

§
F

Lozd Type and Drection
® Forces () Momeris
Lo Diecton~~ Grviy

l

Trpexitd Lizds
@ Reeve Ditnc om En

() Aosote i from Endd
Statt Distance

Stat Load

—
—

b
—

End Load

EH

Unfom Load
Load 3 km

Adadll ¢ yeSl) e L) sl Jlaal == 52:(95-3)a) JE)
Aalaadll Jlaald o

Select= Select= properties= Slab properties

8 Surface Loads 70X
Load Pattem Name Options
Mo om o] Owdesamies
(®) Replace Existing Loads
Load Direction 0
Delete Existing Loads
B :
Unfom Loads
o Lo I
Norunfom Loads
wie.y) = Ax+By+C = Loadat Pt fc.y): x,yin Global
A
'

Aabasil) Jlaal JA) e 5:1(96-3)e, JSall
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Aaad) Jleal) o

Select= Select= properties= Slab properties

284 Surface Loads 7 e

Load Pattem Mame Options T

MName LIVE . (O Add to Existing Loads

(® Replace Exsting Loads
Load Direction
N () Delete Existing Loads

Direction Gravity e
Uniform Loads

Uniform Load kN/m2

Monuniform Loads
wie,y) = A+ By+C = Load at Pt & ¥} x yin Global

c — T Concs - =

RERRREEERE R R
- =l
Lall Ja¥) Jias) ea 53:(97-3)p8 ISl

:Q‘)ASH c\)ﬂ:ﬂ\ Jalza -16

Select= Select= properties= Beam properties

234



ﬂ Select Bearn Properties

ﬂ Property/Stiffness Medification Factors

?
Property/Stifiness Madifiers for Analysis
Cross section (axdal) Area
Shear Area in 2 direction
Shear Area in 3 direction
Torsone| Consar
Moment of Inertia about 2 axis
Moment of Inertia about 3 ads
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aidall ) Sl iy pa 17
Al el e alin) ddany G ) dscanall LSy gas o
Select= Select= properties= Slab properties= HB-x, HB-y

Assign = slab data = edge release

G TN T B N T N B N B R N N e

288 Slab Edge Releases ¢ -

Select Releases
[[] Wertical Displacement {(Shear)

Rotation About Slab Edge (Momernt)

] o Cancel

Ay Aagey Gl ) dsasall S L sa i 37(99-3 )y JSA
‘platecs)) x sladl & dpandll cilladll) Jy a3 o

289 Property/Stiffness Modification Factors ? b

b +

Property/Stiffness Modifiers for Analysis i : “ “ “ ”
Il

Venbrane 11 Drecton i
1
Membrane f22 Direction “ ” ” ” ”
Membrane f12 Direction o ” ” ” ”

Bending m11 Direction =
e el
Bending m12 Dirsction o == ” ” ” ”
1o
fsglesa f | I
Shear v23 Direction S :: :: :: ::
| 1
i | (| |
weight L
I S I

QK Cancel T 10

| (| I |
| (I |
| (A I |
: | [Tl
L | (I VO [ LI | [ 1
1 T I O | 1 | I A [ | Il
1 S S | I o I - -]

— e
platec) x slad) (b duardl S ) st miia 522(100-3 )8 JSA
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2 8 dvaral U ) gad o

‘platedly o

E Property/5tiffness Modification Factors

Property<Stiffness Modifiers for Analysis

Membrane 11 Direction

Membrane fZ2 Direction
Membrane f12 Direction
Bending m11 Direction

Bending mZ2 Direction

Bending m12 Direction

__

Shear v23 Direction

Shear v13 Direction
Weight

i

&)
3l o) -18

5:(101-3)

-

52 T

plated y o

Draw =draw stripes

i o

| s

[}
i

!

is

A
b
i

|
4“ 1k

i
i
A

e e e e}

I A

I R
1 Emeececaae e

e a o wna 7L

e ]
e

TR SRR B R TR
Era——cra——caa——k

e

———c =

e s

il Draw Design Stips

S

A
Coamn 30
04

Type of Object
Stip Layer

Sip Design Type
Stat Wdlh Left o]

0§
04
08

Sat With Rgft ]
End Widh Lk [r]
End Widh it fn]

i

A jaall Adadll mi) il sy eia 021(102-3)pd

237



iy dilaill 219

Run = Run analysis and design

E-3

S o oo oo oocoooo o o
2 2 e 8 6 9 82 a8 e o
ToN-oc A0 Ywen®Q

ey,

i

Sl sl ea (1033 )

iall il

ER RS ENEER

T
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A& il Al 4y il 5N o g e a 5:(104-3)ad)
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design = design preference

Y 17 100 eed | TS a  F W N A Bl Mald Bt B 0 T S — — |
= 384 Design Preferences 7 e 289 Design Preferences ? b
i
Code  Min CoverSisbs  Min. CoverBesms  PIT Stess Check Code  Min CoverSlsbs  Min. Cover Beams  PIT Swess Chack
Design Code 40131808 Mon-Prestressed Reinforcement
Resistance Factors Clear Cover Top (mm) 12
Phi Tension Controlled 09 Clear Cover Bottom (mm) 12
Phi Compression Cortrolled 065 Prefemed Bar Size 18
Phi Shear 175 Inner Slab Rebar Layer Layer A
Post-Tensioning
CGS of Tendon Top (mm) 25
CGS of Tendon for Bottom of Exderior Bay (mm) 40
C35 of Tendon for Bottom of Interior Bay {mm) 25
Minimum Reinforcing
Slab Type for Minimum Reinforcing Two Way
| Reset Tab Defaults |
[ ok | [ Cancel ] | oK | | Cancel |

288 Design Preferences

=
X

Code  Min. Cowver Slabs =~ Min. Cowver Beams  P/T Swess Check

Mon-Prestressed Reinforcement
Clear Cower Top {mm})
Clear Cover Bottom {mm)
Prefemed Bar Size (Flexurs)
Prefermed Bar Size (Shear)
Post-Tensioning
Ci55 of Tendon Top {mm)
CES of Tendon Bottom  {mm)

|88

3|8

| Reset Tab Defauts |

]

sl lllatia JA) a 02:(106-3)pd JSG
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Detailing =Slab Detailing preference:

D zoladll Jualdi 221

‘qa=e Slab/Mat Detailing Preferences 7
General and Display Rebar Selection
Rebar Selection Rules [] Enforce User Minimum Reinforcement
Smallest Bar Size 8 L
Largest Bar Size 16 - 0.18 0.18 B
0.18 018 -
Min. Mumber of Bars E
Max. Excess Area (%) User Minimum Reinforcement-Waffles and Ribs E
Min. Spacing of Bars mm Top Slab Rebars
Mz, Spacing of Bars 450 mm Bar Size 2 £ Spacing 450 mm
Smallest Rebar Length 500 mm Rib Rebars
Top Bars 10 - Min. Mumber
Bot Bars 16 - Min. Number
[] Stimups Spacing 120 mm
Prefemed Rebar Sizes
Column Strip. Top - Rebar Around Openings
Column Strip, Bot ~ Bar Size 12 r
Middle Strip, Top ~ AmaFliTeat SEn SEE
Middle Strip, Bot o Bar Extension Into Slab mm
Detailing =>beam Detailing preference:
.
x
: Bearmn Detailing Preferences 7
General and Display Rebar Selection
Longitudinal Ears Stirup Bars
Smallest Bar Size 12 e Smallest Size of Stimups a2 L
Largest Bar Size 16 ~ Largest Size of Stimups 2 L =]
e
Max. Excess Area (%) Minimum Spacing of Bars mm [
Smallest Rebar Length SO0 mm Maximum Spacing of Bars 450 mm :‘
Minimum Lap Length 300 mm Stimup Type 135 Deg Bend. One End -
=
Preferred Rebar Sizes User Minimum Reinforcement
Top Reinforcement 25 R Erforce Minimum Ast Limits
Bottom Reirnforcement 18 - Top Reinforcement (%)
Stimups 10 R Bottom Reirforcement (%)

A2 jadl Aol el Jaalss Ja) mia 552(107-3 ) JS&
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bl LS jlela)-24
Detailing=show Detailing= Bill Quantities

SR.NO | BAR SIZE LENGTH(M) WEIGHT(KG)

1 16 913.900 1,442.54

2 TOTAL 1442.54

Clae U mlodl) a8 ma 53 (47-3 )68 I

SR. NO | BAR SIZE LENGTH(M) WEIGHT(KG)

1 10 634.760 391.10

2 16 749.240 1,182.62

3 TOTAL 1,573.72
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SR. NO | BAR SIZE LENGTH(M) WEIGHT(KG)
1 8 200.640 79.22
2 12 89.000 79.02
3 16 86.420 136.42
4 TOTAL 294 .65
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8% Slab/Mat Detailing Preferences ? s

General and Display Rebar Selection

Rebar Selection Rules [] Enforce User Minimum Reinforcement
Smallest Bar Size
Largest Bar Size 0.18 0.18
D18 0.18
Min. Number of Bars
Max. Bxcess Area (%) User Minimum Reirforcement-Waffles and Ribs
Min. Spacing of Bars El mm Top Slab Rebars
Max. Spacing of Bars mm Bar Size 10 ~ Spacing mm
Smallest Rebar Length mm Rib Rebars
Top Bars 10 R Min. Number
Eot Bars 16 - Min. Number
[] Stimups 10 il Spacing mm
Preferred Rebar Sizes
Eoki s Yo o ™~ Rebar Around Openings
Column Strip, Bot 10 ~ Bar Size 12 v
Middle Strip, Top 10 = Mo. of Bars at Each Edge : E
Middle Strip. Bot 10 . Bar Extension Into Slab mm - -
OK Cancel
38% Beamn Detailing Preferences ? >
General and Display Rebar Selection
Longitudinal Bars Stimup Bars
Smallest Bar Size 16 ~ Smallest Size of Stimups
Largest Bar Size 16 w Largest Size of Stimups
Mz, Excess Area (3L) Minimum Spacing of Bars
Smallest Rebar Length mm Maximum Spacing of Bars
Minimum Lap Length mm Stimup Type 135 Deg Bend, One End  ~
Prefemed Rebar Sizes User Minimum Reinforcement
Top Reinforcement 16 - [] Enforce Minimum Ast Limits
Bottom Reinforcement 16 ~ 0.5
Stimups 10 ~ 0.5
OK Cancel

Laadl) 4500 bl Jralds JAa) mia 92:(114-3)a8 JS3

247



§
at N
(6]
b |
~
o
EEN
aaal) 43l aee DU i) 253 ) eia 921(115-3)a8 JSA
Laaall Al mludl) 468 o 52 (49-3)pd) Js2>
SR. NO | BAR SIZE LENGTH{M) WEIGHT(KG)
1 10 1813.400 1.117.33
2 TOTAL 1,117.33
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SR. NO | BAR SIZE LENGTH(M) WEIGHT(KG)
1 10 634.760 391.10
2 16 727.120 1,147.72
3 TOTAL 1,538.82
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4 E,E'E Slab/Mat Detailing Preferences

General and Display Rebar Selection

Rebar Selection Rules
Smallest Bar Size 10 v

Largest Bar Size

Min. Number of Bars
Max. Excess Area (%)
Min. Spacing of Bars

Max. Spacing of Bars

Smallest Rebar Length

Prefermred Rebar Sizes
Column Strip, Top 10 ~

Column Strip, Bt 10 ~

Middle Strip. Top
Middle Strip, Bot

[ Erforce User Minimum Reinforcement

User Minimum Reinforcement-Waffles and Ribs

Top Slab Rebars
Bar Size

Rib Rebars
Top Bars
Bot Bars

[] Stimups

=
"
=]

=
-
6o

10 ~
10 ~
16 ~

Rebar Around Openings

Bar Size

Mo. of Bars at Each Edge

Bar Extension Into Slab

Min. Number

Min. Number

ra| [
P
<

=
"
=]

0D.13

oK Cancel
SE'E Beam Detailing Preferences ?
General and Display Rebar Selection
Longitudinal Bars Stimup Bars
Smallest Bar Size 16 - Smallest Size of Stimups 10 p
Largest Bar Size 16 r Largest Size of Stimups ~
Mz, Excess Area (%) Minimum Spacing of Bars 100 mm
Smallest Rebar Length SO0 mm Maxdimum Spacing of Bars mm
Minimum Lap Length 300 mm Stimup Type 135 Deg Bend, One End  ~
Freferred Rebar Sizes User Minimum Reinforcement
Top Reinforcement 16 ~ [] Enforce Minimum Ast Limits
Bottom Reinforcement 16 ~ 0.5
Stimups 10 -~ 0.5
OK Cancel
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WEIGHT(KG)

2,912.99

2,912.99

LENGTH(M)

4727.720

10

TOTAL

SR. NO | BAR SIZE

2
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Gdaynall ALl il Sl bl 43S praia g0 (52-3)ad) Jsaa

SR. NO | BAR SIZE LENGTH(M) WEIGHT(KG)
1 6 55.600 12.35
2 8 426.360 168.33
3 16 546.340 862.35
4 TOTAL 1,043.04
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Ribs slab:

Case 1
13.921 14.889
8.456
5.18
2.594 11%
9.978
—yq 2OOO—J—75.9500 4 8000—7
Case 2
031 10.237 11.46 1017
3.515 6145 5053
~~—4 2000 —T75_9500 —-—-—4.800047
Case 3
13.839
1767 13.416 4 181
0.876 2.049
10.76
~——4.2000——=———5.9500 - 4.8000 —



Case 4

14.36 13.545
4.97 4328
2.485
10.431 2132
o4 2000 —le 5.9500 - 4 BOOO—J
Case 5
1> o76 15.183
1.087 ' \ 8.309
0.986
10.304 4.123
~——4.2000— 5.9500 - 4.8000——=
HB1:
Case 1
101.356 116.338gg 035 9£‘+.281157'8?2 142.854
5.808
7T6.699 05 89
[—75_9500 4.0500 6 95004—J




Case 2

102.062

114.561
60 397 89.067

155.988

143.544

0.90
77.2333

103.387

-~ 59500— = .~ 59500——
F-f4.0500—j

Case 3
140.403
104.128 124 992
88.466 63,735 88.16
10.018
66.944
90.025
|—-75.95004--—4.0500 - 695004-]-
Case 4
] 139.822
100.994 11?24?68.924 Bﬁy 125.23
8.323
76.424 90.197
. 509500 - 4.0500 —={= 6.9500 — =




Case 5
158.254

142.6186
88.828 103.21 360.846 96.081
7.504 \/
67.218
102.724
L'75.9500 -|- 4.0500 -|=-' 6.95004—J
HB2:
Case 1
283.048
31.039 294?1 24374 172.88 187 807
146.591 163 514
L-75.95{]D l- 4 0500 -—l- B.QEDG‘J
Case 2
132.58 199'654w22\m-651 189.345
148.315
195.007
|—-75.95004-— 4 0500——1[—76.95004—J




Case 3

238.943
174518 154.207
107.013 115.673 155-5\
10.018
119.713
158.817
L75.9500—J 4.0500—-*76.95004-J
-
Case 4
237.006
207.654
130.11 131.999 150.14 154.84
4612
14555 159.469
- 59500 L 4.0500— 6.9500 — =
Case 5
285.022
187.264
107.942 1?1'503108.048 178.25
2529
120.753
192.862
L-75.95010 '—|—' 4.0500—-—I~76.95004—J




HB3:

Case 1

%3?8 212?W 191.362

154.340 203.521
e 59500 - 4.0500 e 5.950{}4-]
Case 2
207 .247 290.099
135.013 7 406 169.74 192.898
155.214
205.165
-~ 50500~ - 69500~
F-ff-l.DSDO—j
Case 3
248 281
108.486 180.996 121.161 ‘163.852\ 156.458
Q207
125.539
166.396
. s9s500— - 4.0500 6.9500— =




Case 4

246.134
132.37 216'01138.8?5 157.903 157.144
3.285
153 177 T
e 50500 ~le—4.0500— - 6.9500— =
Case 5
297 049 X
190676
109.495 177640 5 o 188_38\
\/ 1.001 \/
126.708
202.791
. 59500 Ao 40500— 6.9500—
HB4:
Case 1
180.721
QEES 131.319g5 £ 68.859 170.9p8

\/ 26.297 \5/
69078 e




Case 2

109.495

177.648

297.049

12 062 15&3&3\\\

190.67

LT

\/ 1.001 \/
126.708
202791
. 59500 e 40500— 6 9500 —
Case 3
157.919
114.924 148.815
111.044 52 056 57,53\
27.2 \/
60.09
82.772
L—s.gsoo ————=le—— 40500 — 6 95004—1
Case 4
X 157.882
127.626 13130003 476 aay 12523
\““xxhﬁ_gfjf/// 26.824
69.063 82 799
e 59500 4 0500 —)- 6.9500— =




Case 5

180.576

170.89Q
111.071 114'86361.13 69 516
26.675 \/
60.104
95.093
L-75.9500 | 4.0500 | 6.95004—‘
Solid slab:
Case 1l
306.84
i_?sq. 214.76 l4157 8 231.69 144.11
185.748 54T 84
I—-75.9500 -—l" 4.0500—~I~76.95004—J
Case 2
100.247 207?%252?%'544 145.561
188.537
24428
I—-75.95004- a 0500——11—76.95004—1




Case 3

186.03 262.003 118.65
80.82 ' 143 156 204.11\\ '
14.945
151.999
199.10
L—fi 9500—-J 4.0500—==~—F6 9500 —
Case 4
258.319
97.558 220.50 Wr 1 19.49E
183.479 55 51o
-~ 59500 A 40500—~ 6.9500—»
Case 5
310.528
82.026 180.288 .. . 238 14\ 143.26p
M?Q/
154 267
240.416
I—-75.9500 | 4 0500 8.95004-—|




Flat slab:

Case 1
396 243
{9_95 23??159_392 231.8&‘5\ 283 846
—E—
4 266
198.652 S555n0
e 5.9500 .~ 40500~ 6.9500 — =
Case 2
200.694 2837W§'89 285.371
200.282
264 456
5.9500 4_05(;.(;.%.ll--is.s;-soo;—J
Case 3
349 .44
255 688 245 675
171.727 161961 215.25&
16.583
171.374
227.841
Lis.gsoo—-—-—c;,osoo—--ia.%oo;-l




Case 4

147 683
290680 h
198.154 177.016 zngﬁa 24?3
\/ 11.407
197 747 o
59500 w4 0500—]- 6 9500 — =
Case 5
397.995
283.233
252.97p
172633, 53 638 237.2c§\
9.443
172.279
262.672
59500 el 4 0500—+- 6.9500 =




	Blank Page

