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Column | DKN LkN MpkN.m  MpkN.m M,kN.m
No. Size, m
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1.2%(900+1350) +1.6* (675 +1000)

q(net)factored N 18.31 =293.83kPa
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M, =12%90+ 1.6 X 70 = 220 kN. m
M,=12x130+ 1.6 X 100 = 316 kN. m

D M =536kN.m
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P =1.2*%900+1.6*675=21360kN
P, =1.2*1350+1.6 %1000 = 3220kN

> P =5380kN
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=3.891m
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o R N 5380

L=2x3891=7.782m
A 1831

2.353m

L 7782
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Py =2160 kN P, = 3220 kN
M, =220 kN.m VI ‘y2=316kN.m
04 m_| 55m 1.3m

q = et Graciored X B Combined footing
=293.83x2.353 VT R

=e91aginm — L ITTTITETETTTeTeeeeteeets
Factored load diagram_ LL:?.Sm(=7.782 m,

K

Cmm]‘l 2126 kN

3.12m W]
| g | |
38 kN | d |

Bending-moment diagram
M= 2722 KN.m
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W =V,

$=0.75 (ACI...9323)
V, =2126-691.38*(d +0.3) =1919-691.38d (kN)

V, =0.17* 2% [f/ *b, *d

N, =V, =0.75%0.17*1*(~/21)*1000*2.353*d =1919 — 691.38d

1919

~ 2066.19
d =0.93m

=0.929m =929mm
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| b,=0.86 |
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iilgzl S5Llus Eoan g| T vadll b 555
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wadll buxe e a5yl J=b 3)
386.6 kN

= 293.83(0.86 x 1.53)
=386.6 kN

Coc |Cpg=023m

1529 Olgiall su& erall (Solun palll Jare Hse Jg= pgsall Eoae

M, =2160 x 0.43-386.6 x 0.2=851 5kN.m
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Loy
r.=(1-7) (ACISection11.117.1)
1
= ACI Section 13.5.3.2
I+ @) n bk : )
1
= =0.667
1+(2/3),/0.86/1.53
:waj

7, =1-0.667 = 0.333
0ad slez! dad ST Jany D 5 C bladl b Jsinall a3l e Wl padlly il padll e gl (adl slgz!
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1M FCoc 117

—_ u
0

c

Je=2 (ﬁ) + 2(ﬁ) +2(byd) (%— c,u,)2 +(b,d)Cas*

12 12

0.86x093*\ _/0.93x0.86* 0.86
=2 (+) +2 (+) +2(0.86% 0.93) (T-o.zs) +

i)l lasll gie Jo o

2

(1.53 x0.93)(0.23%)
=0.115+0.099 + 0.064 + 0.075=0.353 m*

2160 -386.6 0.333 x851.5(0.86-0.23)

e = 58673+ 506.0
YD) = 2% 0.86+1.53)(0.93) 0.353 586.73 + 506.05
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DV 3439 ’
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Slgr dasf 4 s ) Lows

d=0.93m >4
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(a) %=0.17(l+%)11 VIbed
=(0.l7)(l +%)(1)\/fb‘,d=(o.sl)\/fbod
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(b)
V. =0.083 ( — 7),1 VFbod
= (0.083) ( ) )\ flbod
= (0. 083}( o fat P 2) Tbod = (0.67) \/Tib,d

0.6+093)

(©) Ve=0334/fb,d
=0.33(1)\/flbod = (0.33) \/flbod

Ve =(0.33) \/fTb.d.
O V. =(0.75)(0.33)v/21 (1000)[4(0.6 + 0.93)]0.93 = 6455 kN

V,=P,-R
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V, =3220-R
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ol S LI 58 75mm Ogind) dxdass ddluwy

H=930+75+ 0.5%(25)=1017.7 mm
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'Mmax=2722 kN.m

AN IN VT

M >M,
M, = 2722 _ 2722 134 50N.m/m
B 24
fs=fy 05509 $=0.9 0955 did! Dl
a
M, =¢{Ag : fy[d ‘Eﬂ
A*f, A *420

- - =23.53A,
0.85% f/*b  0.85%21%*1
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et a2
W”:"{AS fy(d 2]}
= 0-9{'&‘5 *420*1000*(0.93— 23'523A5 H

=351540A, —4447170A;

M, =M, =

351540A, —4447170A7 =1134.2
4447170A7 —351540A, +1134.2=0
A, =3370*10"°m*/m =3370mm?*/m

o 10.5.1 )l ACH yuolae (399
0.25%/f/)
A =[f—°bwd} < [1.4*b;“—dJ

y y

0.25% [f' 0.25% /21
——\/_°b d=—"V"°¢1%093=2.537*10"m?/m=2537mm?>/m

Asmin - w
fy
%1%k
1.4% b,d :1.4*%:3.1*10‘3m2/m =3100mm* /m

y
A=3370 mm?2/m 05 ding
M gl 05509
As(total) =3370*B=3370%2.4=8088mm?
Tkl 050 25mm jlads Casad 16 Ledsiu! 131
As=16*510=8160 mm? (OK)

sl Jlglof
AW Dolaall e
f * *
o[ e g
IVAVANEY
We=4=1
v, =13
* *
l, = 42071371 *(25'4j=1.78m:1780mm>300mm
1.7%1% /21, 1000
ayhall Guiiy Geargell ! Gl
RINES:
M, =M,
_864_ 864

" = =360kN.m/m
B 24
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e fq_a
¢M”=¢{AS fy(d 2ﬂ
= 0.9{AS *420*1000 *(0.93 —%H

=351540A, — 4447170A°

M. =M, =

351540A, —4447170As2 =360

4447170A7 —351540A, +360=0

A =1038*10"m?/m=10378mm*/m< A, =3100mm*/m

S gl gl 0S5 ding

As(total) =3100*B=3100*2.4=7440mm?
Tkl 0650 25mm jlady Casad 15 Ledsiuw! 131
A=15*510=7650 mm? (OK)

ol (sl il @nasal
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o) S9lue ) 0955 Zone 1l GUadl bl Agmin Wl deudd) 08 opo J81 zadaadll 0550 Y OF oy 35S
ool Jawd b Jshall ol Oluadll $5d iyl sVl Oluadll aogig Jadd Ll gdudd]

| T T
Zone: I || P [ I |Il|{bj
L Col. No. 1 Col. No{2\_ |
Column No. 1: D‘/ I B=240m
0.4mx06m [ — _}_i; =
W - =09 W |
Column No.2: e+ il_ | £ T l._"’.l !
06mx06m W, + L
0.75 df wo+15d |
=B =
1 4.10m L ) _1| e 0.60m
h L=7.80m

s @bl

Zone I: 1.1m*2.4m

Zone ll: 2.0m*2.4m

(Zone Il 9Zone | yudlaial! () Zone Hl): 4.1mM*2.4m

(Ll opo Laaiadl £32:1) Zone Hllp): 0.6m*2.4m
§ (b)
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Zone | dakaiol) (4252l !

P, 2160
qnet(factored) = Bl *B = 11%2.4 =818.18kPa
* |2 %k 2
M, =1 " _BI8I8%09" _ 331 sknm/m
2 2
d =0.93-0.0254 =0.906m
¢ =0.0254m

d=0.9m pusiud
AW M (o iyl s gl el ol s Jall puiing

o fxfe)

*f %k
gL A4 =23.53A,
0.85*f/*b 0.85*21*1

23.
= O.9[AS *420*1000*(0.9— & 523A5 H

=340200A, —4447170A;

M, =M, =

4447170A — 3402004, +331.4=0
A, =987*10°m*/m=987mm*/m

025 R0,y 025%421
4 420

min f

y

*1%0.9 = 2455mm?/m

oo J3T ) 809
b, *d ., 1%09

14*2 — =14 =3000mm?/m
f 0

y
As=3000 mm?/m 2| ) dogd 3= 13)
Zone |l dalaiel) adudd|

P, 3220

qnet(factored) = B *B = 2%7 4 = 670.83kPa
2 .

* |2 * 2
v = 91 _670.83%0.9° o iNm/m< M

’ 2 2 u (Zonel)
Zone | dakaial) slisdsiu! I zalud] dagd uis ds-ld
As=3000 mm?/m

As=3000 mm2/m st & iaod! gl puscis Zone 111 dakaiel ) dauillis
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OBladl Jos gSJ\ w2l el 05509

As (total)= 3000* L=3000* 7.8 = 23400 mm?
25mm ykad Couad 46 Oy

As= 46*510 = 23460 mm? OK.

2y )l 2y g3

Zone |: 8 $25 @ 142mm c.c.
Zone ll: 15 $25 @ 141mm c.c.
Zone lllz): 19 $25 @ 226mm c.c.
Zone lllp): 4 25 @ 166mm c.c.

ke 6200 mm ;. 1600 mm
200 mm =
"r,..::: —16 No. 25 —15 No. 25 h 1300 mm
: 15 spacings \]4 spacings @ 158 mm
Pomn [ e [ 1 mm\m_m —

== >
oy _,..,,A._,._.Lh.\m.—*:g... N
il

[ —19nN0.25 L 15No0.25 | 4No.25
? Spacmgs 7 No. 13 stirup 18 spacings 14 spacings| 3 spacings
@ 142 m support bars @ 226 mm @141 mm | @ 166 mm

|1100mm 4100 mm |. 2000 mm 160Q|mm
" & == T 1
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