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K, =1 /nS’ 6, =08%Y/ ,
7. =2400%9/ ., , =1000%9/,
f=210K9/ =1, =21x10° KO/,
cm m

K K
f,=3000K9/ =, =3x10" 9/,

E, =15100,/f, = E, =151004/210 = 2.18x10° k%mz _2.18x10° "%2

E, = 2x10° k% , = 2x10% kyz
cm m

a=11x10"° 1 . v=0.2
Cc
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kit Cydglo S —) pl5
9 §:>b<15a
a 2
b=30m, a=20m =30=1.5%x20 ok
F o) Sy O s I S i S - pl
A:O'7+0'3x5:2.5 mM? g Colue

W, ={(2.5%2x30+21) +(0.6x33x 23) + (12x 0.5x 0.5% 5) + (31x 21x 0.2) + (2.5% 20) } x 2400 = 2173440kg
' =(20x30x5)x100 = 3x10° kg

W = 2173440+ 3x10° =5173440 kg

W 5173440 g kg / kg /
N = < =0.8 ok
4= A =97 3300%2300 2<Gs ?

(P, ) s S L5 1 IS

I:s =7/W(H _Z)

iz |
/

h=

—== =l

F, =y,(H-2Z)=F, =1000(5-2) =|F, =5000-1000Z

Z =0= F, =5000 k%z

P, =y, H = P, =1000x5 = 5000 k%z
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(&l g SO pp dewlo —F I

ol ;5W = (20x15 x5 x1000) =1500000 kg

Fob Sl oy59W,, = (20x 2.5x 2400) =120000 kg

2= Sled o59W, = (15% 2.5%x 2400) = 90000 kg

i 0330 (355 W oy = (21x16x0.2x 2400) +(12x0.5x0.5x5x 0.5x 2400) =179280 kg
G 055 (155 W, 1, = (0.2x16x21x150) =10080 kg

W, =189360 kg

(W) o pys (i

tanh{0.866(l:)}

s|=

L
0.866(—
)

L1333 = h_ 0.5—0.09375(£)
H h H

Lt >1.333 = h =0.375
H h

H 5 W, =0.288W = 0.288x1500000 = 432000kg
Job et =2 2025
L 20 h, =0.375h =0.375x5=1.875m
H 5 W, =0.381w = 0.381x1500000 = 571500kg
L.S‘o)'c )]5).)_:_:0
L 15 h, =0.375h =0.375x5=1.875m

HW, ) glge pr (2

==

M 0.264(5) tanh{3.16(%)}

Cosh{3.16(H)} 1
h, L

T _q_

h

3.16(T)Sinh [3.16(?)}

H W, =0.695x1500000 =1042500kg
LJ?“G )|y3T=025 h _0 524 _
, =0.524x5=2.62m

L H 033 W, =0.617x1500000 = 925500kg
) )92 L h, =0.541x5=2.71m
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(Cy) e ppr ilj oy pS dewlxe =0 P15
A=03, R=35, I=14
Olosbwodonue 13 9S4 £95 (30

3 3

T=005H*<03s=T =0.05x5% =0.17s
T=01, T,=04,5=15
(T=01<T=017<T,=04)=B,=S+1=B,=25

c MBIl _03x25x14 .
R 35
(Co ) &lae A e dwlno F oI5
\/3.169 tanh[3.16H, ] o
w = L ’ T =;

3.16x9.806x tanh(3.16x0.25) _, 1 rad

Job ,|%>%=o.25:»w=\/

20 S
=2 )‘%bﬂ=0.33:>a):\/3-16x9.806xtanh(3.16><0.33) _197 rad
L 15 S
2r
Fob ST :m:6.2282>(T =6.225>T, =0.4s)

oy o T :1% =4.955= (T =4.955> T, =0.4s)

T\ 042
Jio I8, =(5+1)(2)° = B, =25()° = B, =04

2
3

T 04 2
e JadB, = (s+1)(=2) =B, =25(——-)3 =B, =05
e e b, ( )(T) 2 (4.95) 2

b o3 C, = AB,I ~C, - 0.3x0.4x1.4 —0.05
i s C, = AB, I —C,= 0.3><3O).:><1.4 006

‘ (/“'/)‘“’ (f/“‘f)é’sub“’}dmm ‘L"""[’“ —V/plf

K, :1.58tanh(3.16%)

Jsb Jls3 K, =1.58 tanh (3.16x 0.25) =1.04
w5y s> Ky =158 tanh(3.16x0.33) =1.23
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min

0.417 C,

|

1-K,C,

|

0.417 x0.05

———————— %2000 =44cm
1-1.04x0.05

S s G =|

0.417 x0.06

———————— %1500 =40cm
1-1.23x0.06

Ls"o)'c )|9iJ dmin =|:

9 Doyl G gy (o)li8 oleiy] plKin b 355 60 yiaS jia, iilo YO lise 40 JBlis by ioxo Splils

Pt ppo jl U o S dwlne A P55

P Jsb e (Al
P. =C,W, =0.3x189360 = 56808 kg
P, =C,W, =0.3x120000 = 36000kg
P,=C,W, = 0.3x 432000 =129600 kg
P. =C,W, =0.3x18360 = 56808 kg
P, =CW,, =0.3x90000 = 27000kg Pl e (¢

P,=C,W, =0.3x571500 =171450 kg

2 &y py2 Jl (3 (ol sopd Ao~ B

s Job ey

P, =C,W, = 0.05x1042500 = 52125 kg
Feore sl (@
P, =C,W, =0.06x 925500 = 55530 kg

#(Fy ) Sl ool i s =)«

4,
| | / .
.| P=P+p // '
Pz B i =
= i = X:FI’ thghz // y 7
* 1. R |/ T
'. /
‘ 0 9,
5
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ZF=0:> P+P, :(q%qz)xhxl

2(P,+P,
& +q, = (R+P)
hl
h h h
ZMO =0=Rh +Rh, = (qlhxz)"'(qz _ql)xzxg I
2
F)lh1 + P2h2 — (2ql +6q2)h I
20 vq,_OERPR)
hl
ok e (i
Lo J2PHP) o 2(120600+52125)
ql q2 - hl ql 2= 5)(20
6(Rh, +P,h,) 6(129600x1.875+52125x 2.62)
2 — 1'1 2°72 2 —
Qo+ ==y = 20,40, 2520

0, +0, = 3634.5 g, =920 k%z

20, +0, = 4554.8 q, = 2714 k%z
. 920—52714 )

F, =—359z+2714 2714 kyz

m kg
920%9/,
m
s g (@
v J2PEP) L 2(171450+55530)
G, + 0, T 0, +Q, = 5x15
6(Rh, +P,h,) 6(L71450x1.875 + 55530 2.71)

2,40, == 2t = 2515

4.+, =6052.8 g, =1498 k%z

2q, +0, = 7551.3 4, = 4554 k%z
Fd_4554:M 7

F, =—611z + 4554
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20

gxh 2h

x—xL

> M,=0=P,h, =

3P, h
h°L

Ah
¥

(0.3x5%2.5)+(0.4x2.5x :)

W =

=
=

N

=2.17m

(0.3x5)+(0.4x2.5)

3x36000%2.17 kg
= =469 / = -E =947z
a 25% 20 m? Q

3% 27000 2.17 ky
a 25x15 m? -Q

Combol=1.4D, +1.7L, +1.7F,

Combo2=0.75(1.4D, +1.7L, +1.7F, +1.4T)

Combo3=0.75(1.4D, +1.7L, +1.7F, —1.4T)

Combo4 =0.75(1.4D, +1.7L, +1.7F, +1.87F, +1.87E,)

(EQ ) oo yileiy) e &y dlil spps dpwlno =) ) pl5

L s s (il

o) g (@
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P = 5000 kyz
m

L
o3 025
L, 20

X

—PL?  _5000x5 ka.m
My = ——— = = -18064 (9
erm = 6.92 6.92 /n

PL>  5000x5° koum
m _=— = —1748 X9
xmx = 29050 7151 /n

PL, 5000x5 K
Y —12690 K9
Germ =197~ 1,97 /n

—~PL>2  _2500x2.52 k
— y _ QD g.m
m, = e 5 =-2604 /

M d— Plhl + chz
M d =129600x%1.875+52125x 2.62 = 379567 kg.m

) 379567 kgm
oo o 21y 3 39 my = =20 ~18078 9 e

V,=P+P,
V, =129600 +52125 =18725 kg

. 181725 K
o o 321y 5 o Vg = = = 9086 9

L L[?u ”—)r,olf

P Job slyley (Sl Judoo ()

H(Fg ) Jow (Siilel Jb I 23U iy 9 S

PY Cae e by e S

:t_é.{).)ud))'

Pl s)lpd (Seels Jlow (Y

2(Fa) &loe 5 comw po jl o3l S 5 S5 (]
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((BQ) s il ede & i cogp j1 (3 S 5 S5 (o
M EQ — I:)w hw
Mg, =36000x2.17 =78120 kg.m

_ 78120 kg.
S s 2oy 3 K3 Mg == = = 3906 gm/

Veo =P,
Vg, =36000kg

‘ 36000 k
s> Jolo 3215 3 e Vg === =1800 %

Py sy (Sl Jdos (Y

P =5000 kyz
m

L
S _5 _pa33
L, 15
(R ) o (Sileo] Jb Sl 50 Sy 9 JS
—-PL>2  _5000x52 kam
m,, =—"2= = 15432 X9
yerm T g 1 8.1 41
PL2  5000x52 ka.m
m = = — 2628 K9
xmx 4757 4757 /n
PL, 5000x5 K
Ty —12563 <9
Germ =199~ 1.09 /n
-PL2 _— 2
m, = y _ 2500% 2.5 9604 kg_ry
6 6 m
:@é)cdlm)‘%ﬁé,ob‘ﬁ&&d(\c

1 (Fy ) &lso 9 e oy jl (il g 9 S (A
M d = Plhl + chz
M, =171450%1.875+55530x 2.71= 471955 kg.m

m, 471255 - 31464 K0T/
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V, =P +P,
V, =171450+ 55520 = 226980 kg

v, 225280 ~15132 K9/

M EQ — PW hw
Mg, =27000x2.17 =58590 kg.m

58590 kg.m
=T - 3906 -

Vo =P,
Veo =27000kg

27000 ”
Veq = =1800 9

_ 2 _ 2 _ t/ — kg
T,=027y,H°=0.27x1x5 —6.75%—6750 /n

_ 3 3 tm/ _ kg.m
M, =0.053y,H" =0.053x1x5" =6.63 %—663000 /n

(EQ ) s o)) cde o iy oy 1 3L S 5 S5 (o

D olgrd Jobo 33 atne iS5 30 K 5 540

88 a3 7 =078 Vs opasia g b e sl s b 35 LS olies 7 Gl L8 i s

T, =027x0.75x5° =5.1 I/ =5100K9/

_ 3_g97tm/ _ kg.m
M, =0.053x0.75x5° = 497 LM/ — 497000K¢M/

_ N
Vv, =0.18,/f <0.84 Aq -

g
m

V. =018v21=082N/ =829 ,

10

.'@Lé—-)""ﬁlf

Pebp oA S )
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: oo e (il
_ _ _ kg
q, =17 F, =1.7x1.3x12690 = 28045 X9/
g, =0.75(L.7F, +1.87F, +1.87EQ)
q, =0.75(L7x12690 +1.87 9086 + 1.87x1800) = 31447K9/
v =Sy 34T g ky ) <8.2ky , ok
“ ph " 100x70 cm cm
P o g (o

q, =1.7 F, =1.7x1.3x12563 = 27764 "%

q, =0.75(L.7F, +1.87F, +1.87E,)

g, =0.75(1.7x12563+1.87 x15132 +1.87 x1800) =39765k%

v, =y 23975 g5 ky ) <8.2ky , ok
bh 100x70 cm cm

DS (8y9e (595 Y
T
Agz—
¢ f,
T,=17T,=1.7x1.65%x6.75= 1893/ 18930k/

T, =0.75(L7T, +187T,) =0.75(1.76./75+187x5.1) =15.76 /' =15760k%

18930
.01€m
A= 0.9x3000 /“

Usegl6 @ 25cm

i
M, = pbd?*f, (1—0.5pf—y)

pmin ZE ! F)max 2075pb
fy
085 ., 6000
Py = i ( )

6000+ f,

Y

11
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F Job sl w6 slaygile] (oo (Al

Diled ol e Ol b eled dag 3 B slaygile] Sk

b =100
he 50+70 60 cm
d =60-7=53cm

B kg.m
M, =18064 K9/

M, =18978 K0M/

M o =3906 KM/

M, =1.7M, =1.7x1.3x18064 = 39921 kg-%
M, =0.75(L.7M, +1.87M, +1.87M,)

M, =0.75(1.7x18064 +1.87 x 18978 +1.87 x 3906) =55126kg'%

3000)
210
6019285714 p* —8427 x10° p +55126x10% =0
p, =0.133 p, =0.0069

5512600 = px100x53* x3000(1- 0.5 p x

P = 14 _ 14 0.0047
3000 3000
2
P, = 0.85°x210 (6000) 0034
3000 9000

P =0.75x0.034 = 0.026
P =0.0047 < p=0.0069< p,_ =0.026

_ _ _ cm?
A, = pbd =0.0069x100x53=36.57 CM’/_
Useg26 @15cm

b =100

h=30+50

=40 cm
d=40-7=33cm

12
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_ kg.m
M, = 2604 KM/
M, =52125x (2.62 — 2.5) = 6255 kg-%
_ _ _ kg.m
M, =1.7M, =1.7x1.3x 2604 = 5755 /n
M, =0.75(L.7M, +1.87M,)
M, = 0.75(1.7 x 2604 +1.87 x 6255) :12093‘(9-%

3000
2—10)
2333571429 p% —3267x10° p +1209300 = 0
p,=0136  p,=0.0038

1209300 = px100x 332 x3000(L— 0.5 px

.. =0.0047
p.. =0.034
— hd — _ cm?
A, = pbd =0.0047x100x37 =15.51 M/
Use ¢20 @15cm
f oy g B slaygiley] (b (o
Filed b e Ol b eled dag 53 B slaygile] ik
d =53cm

_ kg.m
M, =15432 KO/

M, =31464 KON/

M, =3906 KOM/

M, =1.7M, =1.7x1.3x15432 = 34105 kg-%
M, =0.75(L.7M, +1.87M, +1.87M,)

M, =0.75(1.7 x15432 +1.87 x 31464 +1.87 x 3906) = 69282 kg-%

3000)
210
6019285714 p* —8427 x10° p + 6928200 =0

p, =0.131 p, =0.0088

6928200 = px100x53% x3000(1- 0.5 p x

13
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F)led Vb do Ol b poled dng 3 S8 (slaygile)] Sk

Prin =0.0047
Purex = 0.034

= pobd = _ cm?
A, = pbd =0.0088x100x 53 = 46.64 /n
Usep32 @15cm
d=33cm

_ kg.m

M, = 2604 K&/

M, =555300x (2.71—2.5) =11661 kg-%
M, =1.7M, =1.7x1.3x 2604 = 5755 kg-%
M, =0.75(1.7M, +1.87M,)

M, =0.75(1.7x 2604 +1.87x11661) =19675k9-%

1967500 = px100x33% x 3000 (L— 0.5 p x 3201000)

2333571429 p* —3267x10° p+1967500 = 0
p, =0.134 p, =0.0063

pni =0.0047
P =0.034

_ _ _ cm?
A, = pbd =0.0063x100x33=20.79 &M’/
Use ¢22 @15cm
d=45cm

M, =663000K9M/
M, =497000K9M/

M, =1.7M, =1.7x1.3x 663000 = 1465230 kg-%
M, =0.75(1.7M, +1.87M,)

M, =0.75(L.7 x 663000 +1.87 x 497000) = 1542368 kg-%

14
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1542368 = px100x 45% x 3000(1 - O.Sp%)

4339285714 p% —6075x10° p +1542368 =0
p, =0.137 p, =0.0026

Prin =0.0047
Do =0.034

_ _ _ cm?
A, = pbd =0.0047x100x 45=21.15 4]
Use¢20 @12.5cm

_ kg.m

COMBOL =1403415 /n
_ kg.m

COMBO2 = 1052561 A

_ kg.m
COMBO3=1052561 /n

kg.m -
COMBO4=1766048K0/" 1L 53

B kg.m
COMBOS = 1052561 /n

. kg.m

COMBOL = 3460090 /n
_ kg.m

COMBO2 = 2595067 A

_ kg.m
COMBO3 = 2595067 /n

kg.m -
COMBO4=5791525K3M/ 1L 3L 5

_ kg.m
COMBOS = 2978630 /n

15

: SAP2000 /8l i b fulows (10 pl5°

(M) 38 59 ()

1(My,) w6 S (Y




www.icivilir [Jiroc Juuaigs ¢ (lgaidiila solo iy

d=45cm
_ kg.m
M, =1766048K0M/

3000
2—10)
4339285714 p° —6075x10° p +1766048 = 0
p,=0137  p,=0.003

1766048 = px100x 45% x3000(1-0.5p

Puin =0.0047
Purax = 0.034

— hd = - cm?
A, = pbd =0.0047x100x45=21.15 M’/
Usep20 @12.5cm

d =53cm

_ kg.m
M, =5791525K8M/

3000
2—10)
60192857147 —8427x10° p + 5791525 = 0
p,=0132  p,=0.0072

5791525 = px100x 532 x3000(1—0.5 p x

o =0.0047
Do =0.034

_ _ _ cm?
A, = pbd =0.0072x100x53=38.16cM "/
Usep30 @15cm

16

: i (1 plS
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ol IV i VY IS

: (pcr ) L;")’U )Y9§ o )2 ( 4l

- - —1.19N _ ky
f,=0.26,/f = f, =0.26/21=1.19 %n =119

Por =£:>p—£=0.004

f 3000

e) G o5 (o

& :%a(Tl +T,)

a=11x10"°

T, =40°
(Yasso)‘h»)ﬁwﬁww‘uia&ww%‘s&{} _0}
=

T, = 40°
S oy
o {Tz - 25‘}
Js & = %xnxmfﬁ x 40 = 0.00022
uS g = %xllxlO’G % (40 + 25) = 0.00036
H(p) Sl 3Ysh ae (>
ke

2w

B Luses 5 W=0.2mM=> lg3 p = 0'67X(2)'08()222X16 =0.0059> p_ ok
X U.

0.67x0.00036x16
2x0.3

C Ll o W=03mm=ws p= =0.0064 > p,, ok

sl oS oy 3l Wl 5 sled W8 gl ygile)] pioman
Pl eled dng )3 leed ol des A

Job s> #30@15cm = A, =49.48cm”

2 e $26@15cm = A =37.16cm?

17
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u]l;u»lo) d>g 5 )‘9&.) LSYL’d“"f:’ As

Jib Sl $22@15cm = A, =26.61cm?

w2xe e g20@15cm = A, = 22cm?

L6 @15cm = A, =14.07cm?

A N :49.48+14.07

los p= S ~0.012>
Sl P = P =T Bl Per
, A 37.16 +14.07
los pets oy 5 S0AOHAAO0 4 5597
w2 IR Py 100x53 Per
A 26.61+14.07
s p= S 266141407 0n
S w2 PE S AT 3 Per
) A, 22+14.07
s p= S oy 52 22T 40055190
W )95') P bh P 100)(33 pcr

glzh—x.L ’ X2+2nASX_2nASd:0
d-x E, b b
_ . 0.7bh _ 4ba,g,
m 1 Asfs '

1+ 2.5(%_0)
h—x

18

tlse b wled g 0 A

Dilgd ol A p

fylgd YL des p
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:sz}b )‘9{.)_\
_E 2x10°
E, 2.18x10°
b =100
h:50+70:60 cm
d=60-7=53cm

A, =49.48cMm°/

<+ 2x9x49.48 e 2x9%x49.48x53 _
100 100

x* +8.91x—472=0

x=17.72cm

0

f,=0475f, = f, =0.475x3000 =1425"%mz

 60-17.72 1425

g = =222 _0.00085
53-17.72 2x10
¢ =0.00085— 0/ *100x00 __ 5oe7
49.48x1425

S S

)l Y 4o O L les g 53 (0
E,  2x10°

E. 218x10°

b =100
~ 50+30

h =40cm

d=40-7=33cm
_ cm?
A =26.616M°/

, 2%x9x26.61  2x9x26.61x33
X"+ X— =
100 100

x? +4.79x-158.1=0
x=10.4cm

0

f,=0.475f, = f, =0.475x3000 :1425"%mz

19
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. _40-104 1425
' 33-104 2x10°
¢ =0.00093— 2 >100x40 _ 4 313

26.61x1425
F3)95 (o5 Sy atle

=0.00093

E,  2x10°

E  218x10°

c

b =100

50+70

h= =60 cm

d=60-7=53cm
_ cm?
A =37.16M°/

, 2x9x37.16  2x9x37.16x53
X2 + X— =
100 100

x? +6.69x—354.51=0
X =15.78cm

0

f,=0475f, = f, =0.475x3000 :1425"%m2

; _60-15.78 1425
' 53-15.78 2x10°

Em = O.OOOSS—M =-0.0785

37.16x1425
R

=0.00085

E, 2x10°

E. 218x10°

b =100
50+30

h= =40 cm

d=40-7=33cm
_ 29cm?
A =22 /n

, 2x9x22  2x9x22x33
X"+ X— =
100 100

x? +3.96x—-130.68=0
Xx=9.62cm

0
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f,=0475f, = f,=0475x3000=14259/ ,

, 210-962 1425 000,
33-9.62 2x10
¢ =0.00093— 2 >¥100x40 _ _ nogy
22x1425

F3)95 (o5 Sy alle
Fligte (A ) Pl

. Concrete Design Data ACI 318-9% @

File
Unite |Kaof, m,C -

ACI 318-99 COLUMH SECTION CHECK Type: Sway Special Units: Kgf, m, C {Summary}
L=5.08088
Element AN B=8.4508 D=8.458 dc=8.872 J
Station Loc : 1.0806 E=2.180E+A9 fc=2100000.880 Lt.Wt. Fac.=1.080
Section ID : CA5X45 fy=308P008A.0  Fys=3000AAA0.A As=0.807 (Given)— °* * T * *
Combo ID : COMBY RLLF=1.888 As=3.574 (Given) . .

— = - 2
Phi{Compression-Spiral): B.758 Overstrength Factor: 1.25
Phi{Compression-Tied): B.780 * *
Phi({Tension): 8.980 e = = & &[T
Phi{Bending): a.9a88 | | ‘
Phi{Shear/Torsion): n.850

AXTAL FORCE & BIAXIAL MOMEMT CHECK FOR PU, M2, M3

Capacity Design Design Design Minimum HMinimum
Ratio Pu 12 3 M2 M3
68.878  15597.45@ 453871 26557.740 hug . 271 hug . 271
AXIAL FORCE & BIAXIAL MOMENT FACTORS
tm | Delta ns Delta s K L
Factor Factor Factor Factor Length
Hajor Bending(H3) §.7808 1.0668 1.888 1.068 3.048
Hinor Bending(H2} 1.048 1.612 1.888 1.068 3.0408
SHEAR DESIGH FOR U2,U3
Design Shear Shear Shear Shear
Rebar Uu phi=Uc phi=Us Up
Hajor Shear(U2) 5.273E-04 6639.435 11719.8740 50882.666 A.008
Hinor Shear(U3) §.8808 g.888  11719.870 A.08064 A.80a
JOINT SHEAR DESIGH
Joint Shear Shear Shear Shear Joint
Ratio UuTop UuTot phi=lc Area
Major Shear{U2) N/C N/C N/C N/C N/C
Hinor Shear{U3) H/C N/C N/C N/C H/C

Longitudinal Reinforcin g Use 16¢24 + Shear Reinforcing Use in Center Column ¢10@ 20cm
and Use in Im from Top and bottom Column ¢10@10cm
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