Example

A

4.00

/]

.

-

AN

4.00

T

7

L1

A

8.00

A

b1=0.62

< »

c1=0.40
—r>
d/2=0.11 d/2=0.11

A / d/2=0.11
b2=0.82 z,_.__'__.. c2=0.60

v / ’ d/2=0.11
7 4

wd = 2400x0.25 + 300 = 900 kg/m?
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wl =400 kg/m?
w =wd + wl = 1300 kg/m?
wu = 1.4wd +1.7 wl = 1940 kg/m?

Vu = 1940 ( 8x8 — 0.82x0.62 ) = 123,174 kg

dVc = 0.85x1.06V/fc" xboxd = 102,121 kg

AnuuA Unbalanced moment = 5,530 kg-m

Y

SDL = 300 kg/m?
LL =400 kg/m?
Column Height = 3.00m
b, =82x2 + 62x2 = 288cm
t =0.25m
d =0.22m (>0.8h =0.20m)

fc’ =320 ksc, fy = 4,000 ksc
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dVc= o (0.53 + %)M/E b,.d ACI &1n19 11-31

B =0.60/0.40 = 1.50
$Ve = 119,141 kg -32
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+ 0.53] Wic b, . d ACI aunng 11-32
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$Vc =129,070 kg
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shuanansoagUleniesignfia Ve = 102,121 kg

ATINILIIRUIANENZQIINALNATDY unbalanced moment
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Ye=1-Yv =0.367 ACl @31n"3 11-37

_ byd (by+3by)+d3

Jc=1/c = 3 = 143,587 cm?
Vu Muc
Vv, = 2085 kse
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Vu Muc
Vv, = 18,03 kse
b d J

o

Max. v, =20.85 kg > $1.06V/fc" = 16.12 ksc dasmananiasuiuusian
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dVmax = ¢p1.59Vfc'b,.d  =153,181.5 kg
Vu = 20.85x288x22 =132,128.4 kg < pVmax OK
oVe 01 d/2 anvauian = $0.53Vfc'bo.d =51,060 kg
nAvfyd
dVs =Vu- $pVc = ¢—fy
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132,128.4-51,060 =0.85x4x4x1.13x4000x22 / s
s =25.47cm (>d/2=11cm)
use spacing,s =10cm

use DB12mm@0.10m n3zanwaan llluidazfianisvasian

dwmIzasiuvadnandasn,lv ﬁmuﬂlﬁ%ﬁﬂm”@?nqﬁuaﬂq@ﬁﬂmﬂLLmuﬁmadmﬁﬂﬂaanﬁ

AERETRX[ELINE R LRI $0.53v/fc'b,.d
Vu = $0.53Vfc'bo.d
132,128.4 = 0.85x0.53V/fc'(4+/2 Iv + 2x40 +2x60)(22)

Iv =96.4cm

use DB12mm@0.10m(4legs) length 1.00m
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SHEAR STIRRUP TYPE "A"
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dVmax = ¢1.855Vfc'bo.d  =178,711.7 kg
Vu = 20.85x288x22 =132,128.4 kg < dVmax oK

nminaaIngAnanga MasTuuIIdeuIzdasla YAy $1.06vfc'bo.d

132,128.4 = O.85x1.06\/ﬁ.b0.d

b, =372.63cm
0.75(Iv-c2/2) $Ve = ¢1.06vfc'bo.d
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b, =4l

L’ =93.16cm

(L')?=[0.75(Iv-c2/2)+c2/2 ]* + [ 0.75(lv-c1/2)+c1/2 ]?

(93.16)% = [ 0.75(Iv-30)+30 ]% + [ 0.75(Iv-20)+20 ]?

v =79.48cm use Iv =80cm
Effective width = c2+d/2+d/2 = 60+22 = 82cm
Assume top reinforcement in effective width = 5-DB16mm = 10.05 cm?
n = Es/Ec = 2.04e6 / 15210Vfc’ = 7.5
Try H-175x175x7.5x11 (w=40.2kg/m)  hv=175mm < 70tw = 525mm OK
A=51.21 cm? *msiden H-175x175 du3uiiausisn 25cm agvhaudadoldenn Tudoegeiidanls
Ix = 2880 cm?* WS EGa9nshiiiinms)Seuwisuiy shear reinforcement wag shear stud

Sx =330 cm?



d/2 €2=600mm d/2=110mm
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H-175x175x7x11

5-DB16mm

A =
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250mm
________________________________ 87.5mm] |l _N.A. of com ection | |230mm
A
37.5mm kd

A 4 y v

Top compression flange

0.30d = 0.30x220 = 66mm
Top compression flange = 37.5+11 = 48.5mm < 0.3d OK

Check neutral axis of composite section (N.A)

NaTINVILuLInETEU N.A. wihrugud
82 (kd)? /2 = n.As.(23 — kd) + n.Asteel. (12.5-kd)

41 (kd)? = (7.5)(10.05)(23-kd) + (7.5)(51.21)(12.5-kd)

kd =8.21cm

AUIHAT Icomposite

Icomposite = (1/12) b (kd)® + A. (kd)? + n.Isteel + n.As.(23-kd)? + n.Asteel.(12.5-kd)?
= (1/12)(82)(8.21)} + (82x8.21)(8.21)? + 7.5(10.05).(23-8.21) + 7.5.(51.21).(12.5-8.21)?

=72,715.7 cm*

AMuImA1  Ov = n.ls / lcomposite

=7.5x2880/72715.7 =0.297 > 0.15 OK
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Vu 132,128.4
OMp = 2— [hy + av (Iv-0.5c1)] = YT [0.175+0.297(0.80-0.4/2)] =5833.47 kg-m
n

Mp =6,862.9 kg-m
Sreq = 6,862.9x100/2500 =274.52 cm® < Sx =330 cm® OK

. , davVu
AwITUAT Mv =

(1, - 0.5c1)

0.90(0.297)(132,128.4)
Mv =
2x4

(0.80-0.5x0.4) =2648.84 kg-m

a9t My iluensiasszning (Mv, 0.30Mu- , Mp) =2648.84 kg-m
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dVmax = ¢p2.12vfc'bo.d  =204,242 kg
Vu = 20.85x288x22 =132,128.4 kg < dVmax oK

fwinaa3nnd d/2 snwauien ACI Code fwualwen dVe SArwinty $o.7950fc' bo.d
bVc = 76,590 kg
$Vs =Vu- ¢Vc=132,128.4-76,590 = 55,538.4 kg
Try stud dia. 12mm fy =3500 ksc A =1.13cm?
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Section A-A
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Vs = ¢ =55,538.4 kg

s=(0.85x4x2x1.13x3500x22)/55,538.4=10.65cm

use spacing, s = 10cm
$1.59Vfc' = 24.17 ksc

vu = 20.85 ksc < 1.59Vfc' s,max = 0.75d = 16.5cm

use stud dia.12mm spacing 10cm
Auunli Av.fy/(bes) avfiaeiiAniiesndn0.53vfc'
0.53v/fc' = 9.48 ksc
Av.fy/(bos) =(4x2x1.13 x3500) / (288 x 10) = 10.99 ksc > 9.48 ksc OK

° = = e Y o a _a o = PO
ANUITUNNTEEIZELL DALY shear stud Imﬂ@xﬂuiﬂ@uﬂ?le\TVu’]WWQﬂqmu@ﬂ@ﬁ@’]ﬂ’]?ﬂ?'ﬂLLT\TL’?E@HVLQVLN

fineinan $0.53VEc'bo.d

Vu = $0.53v/fc'bo.d
132,128.4 =0.85x0.53Vfc' (4v/2 L+2cl +2c2) (22)
L =96.39cm

AwIwINWINVaY shear stud = (L-d/2 -d/2)/s + 1 =(96.39-11-11)/10+1 = 8.439

Use 9 ka1a4 stud dia.12mm spacing 10cm

ANNY1VAY base rail = (9-1)x10 + d/2 + d/2 = 80+11+11 =102cm > 96.39cm OK
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