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Building Analysis

Based on my practical experiences on the field in the last ( 6) years of my duties, | would
like to state one of the cases that we have executed. This is to be my search report as our
calculation & formula is calculated in hereunder report.

Site topology:

* Roof top site
* Building (2) story with 3m height for each floor
* Skeleton building
* Installed (25m) tower (Matis type)
* Applying reduction factor by (80%) for additional tower loading to minimize its height

& antennas mounting

Tel.: Mobile: *YY<«)):oV+4 E - Mail: rebwar.ali@asaicell.com
v




Commerical building checking to support ¥+ m Steel Tower

The commerical building located at Erbil city-with two stories

\ — Check thickness of the slab:

maximum panel size (©.Y+* x V.9  mc/c)

tmn= [Ln( * A+ (fy/Yesr )]/[YV+3B] ,ACI YA Chap.?, Eq. 4.0Y
Ln=V.3—-+«f=Vom
fy=£¢Y¢ Mpa ( Grade 1),
B=Ln)/LnY=V.e /A=) 01Y0

ton= [Y.O(* AT (EVE/VE )] /[TI+3().01Y0) = N1Em

For this panel thickness to be not less than 'Y cm

For the panel which steel tower to be supported on, is ©.Y x Y.¥ m c/c as
shown in Fig.().

B=¢A/Y A=) 00

tmin: .-\'2 m

Thickness of Y© c¢m is adequate for this panel.
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Y - Load Calculations :

The building is consist of two — stories , Ground and Roof , the load
can be calculated as follows :

a — Ground Floor :

- Dead Loads. .

_ slab, + Ve x YE =T kN/m' Y= oot
- tile + mortar =).1YkN/m' Yo

- finishing =+ Y kN/m' y Lo G Floor

o oY kKN/m'

Live Load =Y.+ kN/m'
=).X(C.oN) + ) Y(¥)=11.¢ KN/m'

b — Roof
Dead Loads
- slab, PNOXYE=Y T kKN/m'
- Roofing system ( Future) ~Y.++ kN/m'
- finishing ~ Y kN/m'
©4+ kN/m'

Live Load =).¢ kKN/m'
=).Y(c.9) + V.1V .0)=.¢A kN/ m'
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-Beam Cross — Sections:
€rex %y mm Ground
¢vox o mm Roof

hpmin required according to ACI Code chap. 4

Forspan V.9 m, h,,=L/YAe =Y 3 /YA o=+ £tVm

Forspan .Y m, h,,=L/YAe=0Y/YAo=1+YAm

Section sizes provided greater than required by ACI Code , there is no need

for check of deflection for beams.

Transmission of loads from the slab to BY and BY:
\ —load from the slab
a—roofslab, Wu=4.¢AKN/m'
Area bounded by beam B) & BY shown in Fig.(V)
Area bounded by B) =)Y.1Y m’
Area bounded by BY = ¢ ¢+ m’

Ultimate load from slab, for BY=(Y.1Y /oY )x 4. ¢A=YYKkN/m
for BY=(°2.¢0/YY)x 4 {A=Y2T1kN/m

Beam stem=+.¢x + YxYé¢x VY=Y °okN/m

Tel.: Mobile: *YY<«)):oV+4 E - Mail: rebwar.ali@asaicell.com




BY, Wu=YV.» +Yoe=Y10kN/m

BY,Wu=)01+Y2o=)4)VkN/m //B;zf/ .
e/ '
8

b — Ground Floor slab,Wu=H.ikN/mY < >
Load fromslabto BY=('Y.1Y /2 Y)x V). ¢ = YYVYKN/m
BY,Wu=YY.Y+Ye=Y)YYKN/m
Load fromslabto BY=(°.£2/Y ¥ )x Y).¢ = YAAKN/m
BY, Wu= YAA+Yo=YYYKN/m

Load calculations for Colums:

First the load of beams supported by C) & CY calculated and shown
in Fig.(Y), for both ground and roof slab.

Load from roof to CY=Yeox Y1 +V4)x VMo +Y¥Y10x ¢ A =YYA
kN
Load from ground to C)=Y11x Y1+ YV VY x )70+ 7)Y x A =VAY
kN

Col.load=-,s x -, s X AX ¥t X \,y =vv kN
Pcy = oov kKN

Load from roof to CY=Y+ o x Y1 +Y4 )Y x Vlo 4 ¥Ylox 100 =VAL ¢
kN

Load from ground to CY= Y11 x Y1 + YY ¥ x Y76 + V) ¥ x 100 =
YY1 .YkN
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Col.load=-,¢ x -, X A X ¥¢ X ),y =vv kN

Pcy =1eA kN ( Ultimate factored load )

Applied moments to the Columns

Columns above ground slab

PcY=YA¢L € + YA 0 =Y.Y kN

\

Mx=()/Vs)xTeox(oYo—6) —(1/ N )x ) x VAT =eVkN. m,,
My=()/)+)xYtox Vo' () /1 )XY'L_OXE_/\Y:‘\i%T_m

Pc)=YYA+ YA 0 =YooV kN

Mx =°Y kN. m
My=()/))x¥Yiex €A = (/) )x TIex T =¥ kN.m

Design of the slab, beam, column and Footings

v — Check the structural design of the slab.

For the shaded area :
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Wu = \,¢ kKN/m' fy = ¢v¢ Mpa fc’ = vy Mpa
t=vo.mm ——=>d=)0+-Y0 _NY/Y=M1mm

b=).m

Calculate my, and my,,, by YLT or other methods:

TWE=)) 6 (+ox Y Yx V10X + e ox )10 x gV xY+5/¥YxV.4x).10

) vy

>Wo = Y4 kN

EMU = (myamp) [ Y.V x 8/(0.12) + .Y x 8/().70) |48 === X —x -
T U B

SMO = SW5 B

m,=°.) x Y (safety )=")+.) kKN. m/m "W%%;« v

R= Mu/®bd =.va MPa

m=fy/ +.Ao fc’ =YV Y.

p="/m () -\VV-YmR/fy)=+.++V40

p calculated = +.*+V4¢ > pmin="+.* YA (ACI Code YV.\V)
Asrequired= pxbxd=Y*Y mm'/m

®V @ Yo mmc/c required.

Comment: Provided reinforcement more than required i.e
the slab is safe and there is no additional loads from steel

tower to the slab.
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Y — Check the structural design of beams:
more critical beamis BY , L =2.Ymc/c
Mneg. =W Wuln" = vnx ¥y1,0x (6,Y —+,¢ ) =06,06 KN. m
(ACI Code Y+ +Achap. A )
b=%&++ mm
d=¢€0+_ ¢\ _VYY=Y4Y mm

R= Mu/®bd =\.. MPa

p="/m(V-\-YmR/Ay)=+.++Y° < pmin

Use p min

pmin= Yo Nfc /fy= .+ YA £/ fy =1+ YYVA
pmin= -+ ++ YA
As=pbd= . YYAx £+ x YaY =0 mm’

Privide reinf. £¢® Y1 mm , As=A+¢ mm' > °Y+ mm' O.K
Comment: ' — Beam B\ resisting applied load safely.

Y — When additional loads applied from the steel tower , the
additional loads to be resisted by Other Beam shown in Fig.(¢)
from analysis by STAAD Pro Y+ +V Software to transmit
the loads to the Columns.

v — Check structural design of the Columns :

Applied load from slab and Beam to PcY (more critical column )
a— CY ( Roof Column )
Pcy = v.v kN
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Mx = ov kKN. m

My =2¢ kN. m } greater than M,,;, , i.e to be considered
Design the Column as biaxial column
ex=My/P=Y)+mm,ex/h=-+VVo
ey=Mx/P=YAMmm,ey/h="+.¢V
Columns ¢+ x ¢+ mm,As=Ax Y+) = Vi A mm'
Pe=)T A/ (Erex e )=)%
y=(Er =YX Y)/Eea =0y
From charts given in the text book by Arthur H. Nilson *“ Design of
concrete structures “ Y+« €,
Pu=-+)¢fc’ Ag=¢V+. £ kKN>Y:Y kKN O.K
Mx =Y fc’ Agh= Y1 2kN>3¢ kN O.K
My=-+efc’ Agh=Y+YkN>°Y kN OK
Comment: ‘- Columns are adequate for holding the building safely
Y- Additional load comes from the Tower is less than
(EVe 8 Y ¥)=13V1V ¢ kN , O.K safe
No Additional treatment reqd. ( Detail calculation given

in the output of the Program.

¢ — Check for Footing :

maximum applied load from CY to foundation is PcY = 1eA kN
Note: Based on soil investigation for other building in Gulan & Ainkawa

Site, Allowable bearing capacity , qa = Ve- — ¥-- KN/ m'

For calculations, g, = \vo kN / m'
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Unfactored load, Pcy = 1ea /v, = sv- kN
Areareqd. = ¢v- /\ve =v.\4 m'

Area Provided y,A X v,A =¥,v¢ > v.04 O.K

Check punching shear strength and calculate thickness of footing:
Required thickness based on the applied load:
'\oA=(~,Vo/v)\/fc"de(~,z+d)xz

d=vs:cm

t=YY cm on Lean Conctere
thickness privided >treqd. O.K

As= -+ Ax)ervx oo =YYomm' (D@ Yo mm c/c)

To prevent punching shear failur, vv cm thickness required.

Comment :

‘- Footing dimensions & reinf. is adequate for the existing Building.

Check structural design when steel tower loads applied.
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Y- slab , no need for check, since the loads goes directly to beams &
columns.

v-  Beams, provided beams not adequate to resist additional loads, other
sections added as shown in the detail drawings and mentioned earlier.

v-  Columns with ¢++ x £++ and A @ )1 mm reinforcement.

¢~ Provided Area of Footing more than reqd. after additional loads
applied.

Note: Aditional loads from steel tower provided by Asia Cell with

reduction factor of %A+ ( According to Instructions of Mr. Rebware ).

Thanks
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Fig.( 2 ) : Shaded Area For Bl & B2
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Fig.( 1 ) : Existing Col. key - Plan

TOWER
installing
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