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7 Equilibrium 

7.1 Check equilibrium of Block A:
Results from sap:
[image: ]
Fig (7-1) load from SAP
Live load=647.298 ton
Dead load=4346.485 ton
Ultimate load= 6251.457 ton
Hand calculation:
There is in this section different element as beam, column, shear wall and slabs.
Weight of beams:
γ= 2.4 ton/m3
 1) Edge beam:
   h=1.7 m, b=0.6 m
L=96.02 m
W=90.02*2.4*1.7*0.6=235.057 ton.

2) L-section waffle:
   h=0.7 m, bw=0.6 m, be=1.1, hf=0.2
L=74.05 m
W=74.05*2.4*(1.1*0.2+0.5*0.6) =92.414 ton.

3) Main beam A:
   h=1.7 m, bw=0.7 m, be=1.5, hf=0.232
L=118 m
W=118*2.4*(1.5*0.232+1.468*0.7) =389.57 ton.

4) Secondary beam:
   h=0.6 m, b=0.4 m
L=37.04 m
W=37.04*2.4*0.6*0.4 =21.335 ton.

5) Seda beam:
   h=0.4 m, b=0.7 m
L=48.37 m
W=48.37*2.4*0.4 *0.7 =32.505 ton.

6) T-section waffle:
   h=1 m, bw=0.6 m, be=1.6, hf=0.24
L=214.13 m
W=214.13 *2.4*(1.6*0.24+0.76*0.6) =431.6861 ton.

7) Tie- beam:
   h=0.6 m, b=0.4 m
L=146.02 m
W=146.02*2.4*0.4 *0.6 =84.1075 ton.
Weight of all beams = 1286.67 ton

Weight of columns:
γ=2.4 ton/m3
1) Circular column:
D=1 m
L=66m 
W= (π/4*12)*2.4*66=124.407 ton.

2) Column A:
h=0.6m, b=0.6 m
L=264m 
W= 0.6*0.6*264*2.4=228.096 ton.
Weight of all columns = 352.503 ton



Weight of slabs and shear walls:
1) A1-way rib:
h=0.232, γ=2.35 ton/m3
Area=715.767 m2
W=715.767*0.232*2.34=390.2364 ton.

2) A2-way waffle:
h=0.24, γ=1.7 ton/m3
Area=731.439 m2
W=731.439*0.24*1.7=298.427 ton.

3) A0-two way solid:
h=0.1, γ=2.4 ton/m3
Area=427.44 m2
W=427.44*0.1*2.4=102.586 ton.

4) Floor ball:
h=0.25, γ=2.4 ton/m3
Area=304 m2
W=304*0.25*2.4=182.4 ton.
4) Masonry wall:
h=0.263, γ=2.4 ton/m3
Area=1101.285 m2
W=1101.285*0.263*2.4=660.771 ton.

5) Seda one way solid:
h=0.3, γ=2.4 ton/m3
Area=151.329 m2
W=151.329*0.3*2.4=108.957 ton.

7) Shear wall:
h=0.3, γ=2.4 ton/m3
Area=398.52 m2
W=398.52*0.3*2.4=286.93 ton.

8) Wall ball:
h=0.25, γ=2.4 ton/m3
Area=203.255 m2
W=203.55*0.25*2.4=122.13 ton.
Weight of all (slabs& walls) = 2152.4415 ton

∑ Area of live load=1598.6 m2
Live load= 1598.06*0.4=639.44 ton
% of error in live load = (647.3-639.44)/647.3=1.2%
∑ Area of super imposed load=1598.6 m2
Super imposed load= A1-way rib*0.324+ (A2-way waffle+ Seda one way solid)*0.3
Super imposed load=715.8*0.324+ (731.44+151.33)*0.3
                                     =496.75 ton
∑dead=496.75+1286.675+352.503+2152.4415=4288.37
% of error in dead load =(4288.37-4346.5)/4288.37
                                         =1.3%













7.2 Check equilibrium of Block B:
Results from sap:
Live load=877.45 ton
Dead load=4478.63 ton
Ultimate load= 6778.28 ton
Hand calculation:
There is in this section different element as beam, column, shear wall and slabs.
Weight of beams:
γ= 2.4 ton/m3
 1) B01W:
   h=0.75 m, b=0.4 m
L=85.11 m
W=85.11*2.4*0.4*0.75=61.3 ton.

2) B02W:
h=0.6 m, b=0.35 m
L=295.5m
W=295.5*2.4*0.35*0.6=149 ton.

3) B1300.sec:
h=1 m, b=0.35 m
L=44.43m
W=44.43*2.4*0.35*0.6=37.3 ton.

5) B1:
h=0.75 m, b=0.35 m
L=209.2m
W=44.43*2.4*0.35*0.7=123 ton.

6) B2/1/50:
h=0. 5 m, b=0.35 m
L=11.15 m
W=11.15*2.4*0.35*0.5=4.68 ton.

7) B2:
h=0. 8 m, b=0.45 m
L=53.2 m
W=53*2.4*0.45*0.8=45.8 ton.

8) B3:
h=0. 6 m, b=0.35 m
L=118.9 m
W=118.9*2.4*0.35*0.6=60 ton.


9) B4:
h=1m, b=0.6 m
L=115.7 m
W=115.7*2.4*1*0.6=166.6 ton.

10) B3/2/50:
h=0.5m, b=0.35m
L=11.38m
W=11.38*2.4*0.5*0.35 =4.78 ton.

11) B-1300-sec:
h=1m, b=0.35m
L=41.2m
W=41.2*2.4*1*0.35 =34.6 ton.

12) B-400-900:
h=0.75m, b=0.35m
L=75.8 m.
W=75.8*2.4*0.75*0.35 =38.2 ton.

13) EB4:
h=1.4m, b=0.6m
L=47.38 m.
W=47.38*2.4*0.6*1.4 =95.5 ton.

14) R.B.1300:
h=0.7m, b=0.35m
L=18.849 m.
W=18.849*2.4*0.7*0.35 =11.1 ton.

15) Sec-Beam:
h=0.6m, b=0.35m
L=110.5 m.
W=110.5*2.4*0.6*0.35 =11.155.7 ton.

Weight of columns:
γ=2.4 ton/m3
1) Circular-C-stairs:
D=0.35 m
L=190m 
W= (π/4*0.352)*2.4*190=43.8 ton.

2) Cir-C-1:
D=0.4 m
L=8m 
W= (π/4*0.42)*2.4*8=2.41 ton.
3) Column -B:
h=0.6m, b=0.3m
L=328.5 m 
W= 0.3*0.6*2.4*328.5=141.9 ton.

Weight of slabs and shear walls:
1) S3 @ elevation 16 m:
h=0.2, γ=2.17 ton/m3
Area=28.2473m2
W=28.2473*0.2*2.17=12.27 ton.

2) S3 &S4 @ elevation 13 m:
S3:
h=0.2, γ=2.17 ton/m3
Area=28.2473m2
W=28.2473*0.2*2.17=12.27 ton.
S4:
h=0.2, γ=1.9 ton/m3
Area=267.871m2
W=267.871*0.2*2.17=105.6 ton.

3) S3 @ elevation 12 m:
h=0.2, γ=2.17 ton/m3
Area=33.4376m2
W=33.4376*0.2*2.17=12.7 ton.

4) S3 @ elevation 9 m:
h=0.2, γ=2.17 ton/m3
Area=241.2m2
W=241.2*0.2*2.17=104.7 ton.

5) S2-1way @ elevation 8.5 m:
h=0.2, γ=1.9 ton/m3
Area=171.971m2
W=171.97*0.2*1.9=65.35ton.

6) S1 @ elevation 8 m:
h=0.2, γ=2.17 ton/m3
Area=450.17m2
W=450.17*0.2*2.17=195.37ton.

7) S0-1way & S0-2way @ elevation 4 m:
S0-2way:
h=0.2, γ=2.17 ton/m3
Area=755.88m2
W=755.88*0.2*2.17=328.05ton.
S0-1way:
h=0.2, γ=1.9 ton/m3
Area=204.76m2
W=204.76*0.2*1.9=77.8ton.

8) Masonry wall:
h=0.263, γ=2.4 ton/m3
Area=1991.5m2
W=1991.5*0.263*2.4=1257.17ton.

9) Shear wall:
h=0.3, γ=2.4 ton/m3
Area=525.75 m2
W=525.75*0.3*2.4=1257.17ton.
∑ Area of live load=2177.8 m2
Live load= 2177.8*0.4=871.1 ton
% of error in live load = (871.1-877.45)/871.1
                                         =0.7%
∑ Area of super imposed load=2177.8 m2
Super imposed load=2177.8*0.3=653.34
∑dead=4453.13
% of error in dead load = (4553.13-4500.6)/4553.13
                                         =1.1%
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