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A2z Kvs = A - Kv Khs = 1 - Kh
nJARFRZGA T (U AR A S Xsin 0+ 2 AR A 5= xsin(90- 6)1XL
n AR FaZ AT [FREE AR A X cos 6 -2 ARFE A= X cos(90- 61X L
6 FAHo=RE AL Aolo 7 L: 2 242 o]
6) XIZIA| FRAHCH

FAAGY

GS Tz

T(Z) ﬁ Sv'TDg sm(ﬁ)

sEY ojA R FHe] RAolmz FRABHL

oS A3E
Gs : &4 A IAPa) g g HARF A HARE (92 Zast

H
of e Ay FA A8

A7A B4

PI = Wstr X Ahav
’ 4 ’ Tz
Az) = A + — (S,—A)): cos(2H)

W Fx& SEN/m) Ahav : A 3 AA S Ah o Z)kEe] AAFHA A 5

o1 - AGER (A
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=
Njo
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X
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oF
Einl
oF w
B 2
X
T
o B W
~
ajo Z |®™
o = Ao
O#E ﬂwn — ,ﬁl
O —
el INE )
BTN 5 |E
oF|E T _ X
BT 0| ~ |
Ba| <o H_,mro N ~
o o}J P2 %
No o | F =
o E |
i i
AN IRCERE
—~ ~
— __O_-_ ol wAO
< A
~acE = =
X T < fr
- =~

o

]

(o

S

|
ax

b AR B

e

ol
K4

Ko

10

1.0
1.0
1.0
1.0

THESY

1.0
0.5
1.0
0.5

THEY

1.2
1.2

0.9

0.9

A%
1.2
1.2

0.9

0.9

i

Case 1

Case 2

Case 3

Case 4

Ch ZHEE'E2 232 E 2told LHEEHE

1) ZHEE

Skt

b A=

J|

(237 511] M =4
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EAAGREER 1FALE ALEAAD £4927Y) Al 5% AN H7}t

B(m) T(m) A(m?d) I(m*) Z(m®) H] 31
1.000 0.900 0.900 2.075x10= 1.350%x 102 -
® M=Ed

oAMBAS : 2F ZAYE (f, = 24 WP
 : Ec = 23,000 M
% 4, = 25.00 kN/m3
7, = 19,000 KN/m3
o JEA WReEZ ¢ = 30.00

o AR EJAS : Ko = 0.5

o HEA BIF

@ BA=H A Y 2= A | L8

A% A 22 Y KN/m) AN 2T YEN/m)
t Vs TATE e TE NerdTE K

10.00 117,403.5 75,138.3 109,126.7 69,841.1
10.08 130,643.0 83,611.5 92,868.9 59,436.1
10.31 141,647.2 90,654.2 75,022.1 48,014.1
10.70 150,227.7 96,145.7 55,891.6 35,770.6
11.22 156,237.8 99,992.2 35,804.8 22,915.0
11.88 159,574.6 102,127.8 15,105.3 9,667.4
12.65 160,181.1 102,515.9 5,852.6 3,745.7
13.52 158,046.8 101,149.9 26,710.3 17,094.6
14.41 153,208.3 98,053.3 47,111.1 30,151.1
15.36 145,748.3 93,278.9 66,705.7 42,691.7
16.34 135,794.6 86,908.5 85,159.0 54,501.8
17.30 123,517.4 79,051.1 102,155.2 65,379.3
18.26 123,517.4 79,051.1 102,155.2 65,379.3
18.35 123,517.4 79,051.1 102,155.2 65,379.3

M

® ots4Hd
- A5
o ZATE gold o FAR AF HAY(HAFHF 25.0 kKN/m?® 5 -8)
- A g3 (E3 (HP) : 10.00m
o &35 = HPX4,= 10m x 19kN/m3= 190 kN/m2
IE = AA s X FAEYJAF(Ko)= 190 kKN/m2x0.5= 95 kN/m?

0 7

off

-

AL (HY)

¢
r
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A5 ojgdtF R FRTY AN 335
x5S M
FTTT T T T T o SUES0 s +HEE
" h
ol of
® XITA| 2HEH
NEFAFE BAPALE
0.063 0.154
@ XA =BS5S
[% 517] AN +H53}F
. NeFAFE BAPAGE
&t 2] (m) TFEHFEJN) & 91 (m) THFEJN
10.00 1.035E-03 50.97 3.602E-03 113.48
10.08 1.028E-03 8.20 3.577E-03 18.26
10.31 1.006E-03 11.86 3.500E-03 26.42
10.70 9.691E-04 14.93 3.371E-03 33.24
11.22 9.163E-04 17.19 3.187E-03 38.27
11.88 8.474E-04 18.46 2.948E-03 41.11
12.65 7.621E-04 18.63 2.651E-03 41.48
13.52 6.605E-04 17.63 2.298E-03 39.24
14.41 5.498E-04 15.65 1.912E-03 34.84
15.36 4.263E-04 12.69 1.483E-03 28.25
16.34 2.927E-04 8.94 1.018E-03 19.91
17.30 1.560E-04 4.81 9.425E-04 10.70
18.26 1.377E-05 0.42 4.792E-05 0.94
18.35 0.000E+00 0.00 0.000E+00 0.00
e (A )
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X|TIA| F=H HETHEY

A 5% A 7L

A= WA 2=-EKN/m) AANEg 2=HKN/m)
o BARATE 7T TE BABATE

10.00 2.61 5.81 -6.30 -14.03
10.08 4.18 9.31 -5.45 -12.13
10.31 5.56 12.39 -4.27 -9.50
10.70 6.69 14.90 =2.77 -6.17
11.22 7.50 16.69 -0.99 -2.20
11.88 7.88 17.54 1.04 2.31

12.65 7.75 17.25 3.21 7.15

13.52 7.03 15.66 5.40 12.02
14.41 5.69 12.66 7.41 16.50
15.36 3.76 8.37 9.08 20.21
16.34 1.34 2.99 10.21 22.73
17.30 0.00 0.00 10.73 23.90
18.26 0.00 0.00 11.14 24.81
18.35 0.00 0.00 11.18 24.89

® SiMZat 9 HHHAE

==

- ZeTFdTE

Case 1 : 1.2xX}

S + 1.2xUHEY

z 9w E
/{/‘WWM\&K s
o 2
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Case 4
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e
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Case 2
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M

0.9x X}

Case 3
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EAAGREER 1FALE ALEAAD £4927Y) Al 5% AN H7}t

S ESIR=R= 3 Ay 22
AA |=de| 29 (A9d)| mdE | 29 Qo) dAE |0
GN-m| &N | &N | GN-m) | &) | &N TER EEE
_ °D25@150
HATE | 562.3 [1004.20| 236.10 | 1781.48 | 3181.51 | 745.53 3.17 SHD32@150 D16@600
h=]
°oNHD25@150
o] 7] E-| 857.20 |2140.60| 377.00 | 2116.48 | 5285.28 | 790.82 2.47 SHD32@150 D16@600
- °HD25@150
=W x| 35340 [1617.10| 372.00 | 1701.17 | 7784.25 | 871.63 4.81 SHD32@150 D16@600
)=]
°oNHD25@150
vt= R | 256.00 | 45.50 | 241.90 | 738.13 131.19 | 707.32 2.88 SHD32@150 D16@600
h=]
- Bga 4z
S RSIR=R= Z3) g4y Ao
AA |=de| 29 (Aed| mde | &9 \dey | AE | oo
&N-m)| GN) | &N) | GN-m) | &N) | &N) TER TEEE
N °oHD25@150
HATHE| 698.50 | 997.90 | 299.30 | 1409.04 | 2013.00 | 745.28 2.02 SHD32@150 D16@600
h=]
°D25@150
o] 7] & 11076.80(2196.60 | 384.70 | 2016.89 | 4114.33 | 793.05 1.87 SHD32@150 D16@600
_ °D25@150
=¥ 2.1 886.20 [1361.40| 471.20 | 1516.78 | 2330.10 | 861.44 1.71 SHD32@150 D16@600
H
°oHD25@150
vt= R | 676.80 | 132.80 | 639.40 | 743.48 | 145.88 | 710.80 1.10 SHD32@150 D16@600

-

AHE L (H )

.
r
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@ HAGR
DEAAEZ
fck = 240 MPa fy = 3000 MPa A= 100
@c = 0.65 @Ov =075 a= 080
=% ZWE Mu = 562300 KN'm =8 % 8 Pu = 1004200 KN
ge] FA4 H = 900.000 mm % 9 Z B =1000.000 mm
&7 oD = 80000 mm 3 2 % 7 Dc = 80.000 mm
A& W Ae = 559948 mm
o= AT Ast = 3378.000m 1%t (dc = 80mm) : D 25 @ 150 mm
A4S AT Asc = 5294.667m 1% (dc = 80mm) : D 32 @ 150 mm
AE

>
¢ = 600/(600+fy)*d = 546.667 mm
k1 = 0850 a = kl-c = 464.67 mm
Cck = 0.85-fck-B-H = 18,360,000.0 N
2AFA x = (Cck'H/2 + fy-Asc'de + fy-Ast-d)/(Cck + fy-Asc + fy-Ast) = 439.85 mm
ZAYE Ce = 085-fck-a'b = 9479,200.0 N
4EHZ Cs = (fs-0.85-fck) Asc = 1,480,389.0 N
((esc > ey > fs = fy = 300.00 MPa )
o Ts = fy-Ast = 1,013400.0 N
¥ Pb=Cc+Cs-Ts=99%461800 N
HWE Mb = Ce(x-a/2) + Cs(x-de) + Ts(d-x) = 2,885,060,000.0 N'mm
4 eb=Mb / Pb = 290.067 mm
e =eb > ARTHYY

\V4
N,
ofr
ol
Prl
o oY,
Hﬂ

7:‘—-1%9] S8 Trial & Error Method 2 Al4HsHt)

= 188925 mm= 7F43HH.. a = kl-c = 160.58 mm
esc = 0.0017 fs = 300.00 MPa
Pn = 085-fck-ab + Asc-(fsc-0.85-fck) - Ast-fy

= 3,742951.0 N
Mn = 0.85-fck-a-b-(x-a/2) + Asc-fsc:(x-dc) + Ast-fst-(d-x) = 2,095,859,000.0 N-mm
¢ = Mn/Pn = 559948 mm = e = 559.948 mm > say O.K.
A A9 AW E et = 0.01002

0.005 < et = 001002 - > AR T

0005 < et OB ZAEZAATE 0855 3 &3h

B4 0= 085
(JPn = 3181509 KN > Pu = 1004.200 KN ~.0OK
(OMn = 1781480 KN'm > Mu = 562300 KN'm ..OK

> e 4E
443 Vu = 236100 KN
@Ve =Qv-1/6-(1+Pu/(14-Ag))- M (fck)-B-D/1000 = 542166 KN
Qv-Ve = 542166 KN > Vu = 236100 KN.. -~ HHEZ 18

o
=T =2 %-]}\‘E‘
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EAAGREER 1FALE ALEAAD £4927Y) Al 5% AN H7}t

@® o7 H
PHAAEZZ

fck = 240 MPa fy = 3000 MPa A= 100
Pc = 0.65 @v = 075 a= 080
33 ZWlE Mu = 857200 KN'm = & % 9 Pu = 2140600 KN
oo FAH = 900.000 mm & ¢ 2 B =1000000 mm
f+E 40D = 80000 mm 3 & F A Dc = 80000 mm
Z &% e = 400449 mm
A2 AT Ast = 3378.000mr 1% (dc = 80mm) : D 25 @ 150 mm
A4EZE AT Asc = 5294.667mr 1% (dc = 80mm) : D 32 @ 150 mm

c 600/ (600+fy)*d = 546.667 mm
k1 = 0850 a = kl-c = 464.67 mm
Cck = 0.85-fck-B-H = 18,360,000.0 N
2RFA x = (Cck'H/2 + fy-Ascde + fy-Ast-d)/(Cck + fy-Asc + fy-Ast) = 439.85 mm
ZATE Cc = 085fck-ab = 9,479,200.0 N
A=H T Cs = (fs-0.85-fck)-Asc = 1,480,389.0 N
(‘esc > ey > fs = fy = 300.00 MPa )

A2 Ts = fy-Ast = 1,013,400.0 N
%% Pb=Cc+ Cs-Ts=99461890 N
ERE Mb = Ce(x-a/2) + Cs(x-dc) + Ts(d-x) = 2,885,060,000.0 N'mm
#HA eb=Mb / Pb = 290.067 mm

e >=eb -~ > A9

A4
N,
o
ol
b
o
il

c
esc = 0.0023 fs = 300.00 MPa
Pn = 0.85-fck-a'b + Asc-(fsc-0.85-fck) - Ast-fy
= 6,790,670.0 N
Mn = 0.85-fck-a-b-(x-a/2) + Asc-fsc:(x-dc) + Ast-fst-(d-x)
= 2,719,316,000.0 N-mm
¢ = Mn/Pn = 400449 mm = e = 400449 mm > say OK.
Aogt o] £IHFE et = 0.00375
ey = 0.0015 < et = 0.00375 < 0.005 - > Wshzidd
ey < et < 0005 OJEE 0.65 ~ 085 Alo|oA FELATE Hilg,
BA 0= 077831
@OPn = 5285276 KN > Pu = 2140.600 KN ~0K
OMn = 2116483 KN'm > Mu = 857200 KN'm  ..OK

> gy HE
Z2AEE Vu = 377000 KN
OVe =0v-1/6:(1+Pu/ (14-Ag))- A/ (fck)-B-D/1000 = 587.454 KN
@Ov-Ve = 587454 KN > Vu = 377000 KN.. . de-d2 agle.

-

AHE L (H )

.
r
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S5

PHAAE 2
fck = 240 MPa fy = 3000 MPa A= 100
Gc = 0.65 @v = 075 a= 080
3% ZHE Mu = 353400 KN'm 2% % 8 Pu = 1617100 KN
g A H = 900000 mm @ 9 % B =1000.000 mm
fFE 72D = 80000 mm 3 8 % 7 Dc = 80000 mm
A&\ Ae = 218539 mm
AZ AT Ast = 3378.000mr 1% (dc = 80mm) : D 25 @ 150 mm
A4S A Asc = 5294.667mr 1% (dc = 80mm) : D 32 @ 150 mm

> HIdH A=
c = 600/(600+fy)*d = 546.667 mm
k1 = 0850 a = kl-c = 464.67 mm
Cck = 0.85-fck-B-H = 18,360,000.0 N
2AFA x = (Cck'H/2 + fy-Ascrde + fyAstd)/(Cck + fy-Asc + fy-Ast)
= 439.85 mm
IYE Cc = 0.85-fck-ab = 9,479,200.0 N
A2 Cs = (fs-0.85-fck)- Asc = 1,480,389.0 N
(‘esc > ey > fs = fy = 300.00 MPa )
Ts = fy-Ast = 1,013,400.0 N
Pb=Cc+ Cs - Ts = 99461890 N
E Mb = Cc(x-a/2) + Cs(x-dc) + Ts(d-x) = 2,885,060,000.0 N-mm
eb = Mb / Pb = 290.067 mm
e<eb -— > =99y

ri

jinss

ofl off oft oX
T

ol ol o r2
o> & 1% rd

> 71 A% HE
e min = 94287 mm < e = 218539 mm
—> A9 $8E Trial & Error Method 2 AJ4HiTY,

c = 638497 mmZ 7M. a = kl-c = 54272 mm
fsc = 300.00 MPa, fst = 17056 MPa
Pn = 0.85 fck-a'B + Ascfsc - Ast-fst = 11,975,780.0 N
Mn = 0.85 fck-a-B:(x-a/2) + Asc-fsc:(x-dcc) - Ast-fst:(d-x)

= 2617,179,000.0 N-mm
¢ = Mn/Pn = 218539 mm = e = 218539 mm > say O.K.
Hod A9 RIHHE et = 0.00085

et = 0.00085 < ey = 0.0015 ——o > gsAE e

o < gy O|B2 FEAS O 0655 AR,
@Pn = 7784253 KN > Pu = 1617100 KN 0K
@OMn = 1701166 KN'm > Mu = 353400 KN'm  ..OK

D> Agy HE
ZAEE Vu = 372000 KN
Ve =0v-1/6:(1+Pu/ (14-Ag))- A/ (fck)-B-D/1000 = 566591 KN
@v-Ve = 566591 KN > Vu = 372000 KN.. . {498 2agle

2w

-

)

¢
r
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@ ugHy
PHAAEZZ
fck = 240 MPa fy = 3000 MPa A= 100
Bc = 0.65 v = 075 a= 080
33 Z¥lE Mu = 256000 KN'm F & F8Pu = 45500 KN
g A H = 900.000 mm 4 9 F B =1000.000 mm
fFE 2D = 80000 mm 3 & % 7 Dc = 80000 mm
& | e =5626374 mm
AZ A Ast = 3378.000mr 1% (dc = 80mm) : D 25 @ 150 mm
A4S AT Asc = 5294.667mr 1% (de = 80mm) : D 32 @ 150 mm

> BEy3H AE
c = 600/(600+fy)*d = 546.667 mm
k1 = 0850 a = kl-c = 464.67 mm
Cck = 0.85-fck'B-H = 18,360,000.0 N

N

Y=

x = (Cck-H/2 + fy-Asc-dc + fy-Ast-d)/(Cck + fy-Asc + fy-Ast) = 439.85 mm
ZAYE Ce = 085-fck-a'b = 9479,200.0 N
Cs = (fs-0.85-fck)-Asc = 1,480,389.0 N

(‘esc > ey > fs = fy = 300.00 MPa )

Ts = fy-Ast = 1,013,400.0 N

ofl ofl oflt o

oE o o8 o
[ | (0
o> ri a8 [‘LI

eb = Mb / Pb = 290.067 mm

e >e¢b > QAP

> 7% A=

2.7
°

HE

2% Trial & Error Method 2 A4t

76280 mm=z 7}4s}H..

esc = -0.0001 fsc = -29.26 MPa

esc < 0 —> hEFF dIo] IAE

Pn = 085-fck-a-b + Ascfsc - Ast-fy
= 154,343.0 N

Pb = Cc+ Cs - Ts = 99461890 N
E Mb = Ce(x-a/2) + Cs(x-dc) + Ts(d-x) = 2,885,060,000.0 N-mm

F3IT

a = kl-c = 64.838 mm

Mn = 0.85-fck-a-b-(x-a/2) + Asc-fsc:(x-dc) + Ast-fst-(d-x)

= 868,391,500.0 N-mm

¢ = Mn/Pn = 5626374 mm = e = 5626374 mm --> say O.K.

ot 2o oA HFE et = 0.02925

0005 < et = 002925 - > IAA G
0005 < et O|BE AL AATE 0855 A L5
BA @= 085
@Pn = 13112 KN > Pu= 45500 KN ~0K
@Mn = 738133 KN'm > Mu = 256000 KN'm  .~OK
D> Agy HE

ALHTE Vu = 241.900 KN

@Ve =0v-1/6:(1+Pu/(14-Ag))- M/ (fck)-B-D/1000 = 503959 KN

@v-Vc = 503959 KN > Vu = 241.900 KN..

SHUAT P99,

AFEL (A
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— BYHA
@ AR
DY AAEZZ
fck = 240 MPa fy = 3000 MPa A= 100
@c = 0.65 Ov =075 a= 080
I3 ZWE Mu = 698500 KN'm 23 =8Py = 997900 KN
oo A H = 900.000 mm % 9 Z B =1000.000 mm
a2 Z°D = 80000 mm 3 & %7 D = 80000 mm
2 & H Ale = 699970 mm
olZ AT Ast = 3378.000m 1k (dc = 80mm) : D 25 @ 150 mm
AEZ AT Asc = 5294.667mr 1t (dc = 80mm) : D 32 @ 150 mm

C 600/ (600+fy)*d = 546.667 mm
k1l = 0850 a = kl-c = 464.67 mm
Cck = 0.85-fck-B-H = 18,360,000.0 N

2454 x = (Ck'H/2 + fy-Ascrde + fyAstd)/(Cck + fy-Asc + fy-Ast) = 439.85 mm

FIYE Ce = 085-fck-ab = 9479,2000 N
AEAT Cs = (fs-0.85-fck)- Asc = 1,480,389.0 N
(‘esc > ey -> fs = fy = 300.00 MPa )

AFAT Ts = fy-Ast = 1,013,400.0 N
By Pb=Cc+ Cs-Ts = 99461890 N
3 U“i]lf_ Mb = Cc(x-a/2) + Cs(x-dc) + Ts(d-x) = 2,885,060,000.0 N-mm
HEHA  eb = Mb / Pb = 290.067 mm

e >eb —> UATINYY

> 7% A= A
A9 $8S Trial & Error MethodZ A4kt
¢ = 130421 mm=Z 7F¥3bH.. a = kl-c = 110.858 mm
esc = 0.0012 fs = 231.96 MPa
Pn = 085-fck-ab + Asc-(fsc-0.85-fck) - Ast-fy
= 2,368,239.0 N
Mn = 0.85-fck-a-b-(x-a/2) + Asc-fsc:(x-dc) + Ast-fst-(d-x)
= 1,657,696,000.0 N-mm
¢ =Mn/Pn=6%9970 mm = e =699.970 mm > say O.K.
A A9 AW E et = 0.01586
0005 < et = 001586 - > AR T
0005 < et OB ZAEZAATE 0855 3 &3h
B4 0= 085
(Pn = 2013.003 KN > Pu= 997900 KN 0K
OMn = 1409.041 KN'm > Mu = 698500 KN'm ..OK

f

> e HE
ZEAGE Vu = 299300 KN
Ve =0v-1/6:(1+Pu/ (14-Ag))-\/ (fck)-B-D/1000 = 541.915 KN
@v-Ve = 541915 KN > Vu = 299300 KN.. . dedZ 2agle

QEA TS =
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@ oA7HF
DHAdEZA

fck = 240 MPa fy = 3000 MPa A= 100
@c = 0.65 Ov =075 a= 080
23 ZHE Mu = 1076800 KN'm =23 % 8 Pu = 219.600 KN
ool FA H = 900.000 mm % 9 Z B =1000.000 mm
&40 D = 80000 mm 3 2 % 7 Dc = 80000 mm
Z & W Ae = 490212 mm
gZ A Ast = 3378.000mr 1% (dc = 80mm) : D 25 @ 150 mm
A4S AT Asc = 5294.667mr 1% (de = 80mm) : D 32 @ 150 mm

> HI3e AE

c = 600/(600+fy)*d = 546.667 mm

k1 = 0850 a = kl-c = 464.67 mm

Cck = 0.85-fck-B-H = 18,360,000.0 N

2AFA x = (Cck'H/2 + fy-Ascrde + fyAstd)/(Cck + fy-Asc + fy-Ast)

= 439.85 mm
A2 E Cc = 0.85-fck-a'b = 9479,200.0 N
43 Cs = (fs-0.85-fck)- Asc = 1,480,389.0 N
(‘esc > ey > fs = fy = 300.00 MPa )

d< Ts = fy-Ast = 1,013400.0 N
g Pb=Cc+ Cs-Ts=99461890 N
HE
Al

O iy

T

Mb = Co(x-a/2) + Cs(x-dc) + Ts(d-x) = 2,885,060,000.0 N-mm
eb = Mb / Pb = 290.067 mm
e >eb - > Olzuly) s

29 % < Trial & Error Method2 AAFsHY,
¢ = 252214 mm= 7FsHH. a = kl-c = 214382 mm
esc = 0.0020 fs = 300.00 MPa
Pn = 0.85-fck-a:b + Asc:(fsc-0.85-fck) - Ast-fy
= 48403870 N
Mn = 0.85-fck-a-b-(x-a/2) + Asc-fsc:(x-dc) + Ast-fst-(d-x)
= 2372814,000.0 N'mm
¢ = Mn/Pn = 490212 mm = e = 490212 mm > say OK
FHopd A9 AWM E et = 0.00675
0005 < et = 0.00675 —— > AT
0005 < et o|B2 FAETAATE 0855 A 83T
B (=085
@Pn = 4114329 KN > Pu = 2196.600 KN ~OK
OMn = 2016892 KN'm > Mu = 1076800 KN'm ..OK

D> Agy HE
A Vu = 384700 KN
@OVe =0v-1/6:(1+Pu/ (14-Ag))- AV (fck)-B-D/1000 = 589.686 KN
Ov-Ve = 580686 KN > Vu = 384700 KN.. . detd Zagle
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fck = 240 MPa fy = 3000 MPa A= 100
?c = 0.65 Ov =075 a= 080
I3 ZUE Mu = 886200 KN'm = % 2 ¥ Pu = 1361400 KN
oo A H = 900.000 mm % 9 Z B =1000.000 mm
&40 D = 80000 mm 3 2 % 7 Dc = 80000 mm
2 & H e = 650948 mm
gZ A Ast = 3378.000mr 1% (dc = 80mm) : D 25 @ 150 mm
otEZ A Asc = 5294.667mi 1& (dc = 80mm) : D 32 @ 150 mm

> By A&
¢ = 600/(600+y)'d = 546,667 mm
k1 = 0850 a = kl-c = 464.67 mm
Cck = 0.85-fck-B-H = 18,360,000.0 N
2AFA x = (Cck'H/2 + fy-Ascrde + fyAstd)/(Cck + fy-Asc + fy-Ast)
= 439.85 mm

J%‘:—%a Cs = (fs—0.85-fck)-Asc = 1,480,389.0 N
(‘esc > ey > fs = fy = 300.00 MPa )
A2 Ts = fy-Ast = 1,013,4000 N
g Pb=Cc+Cs-Ts=9946189.0 N
HE Mb = Co(x-a/2) + Cs(x-dc) + Ts(d-x) = 2,885,060,000.0 N-mm
Al eb =Mb / Pb = 290.067 mm
e >eb - > IR FY

\v4
~
off
N
bl
AN

AE
A %E’i‘,% Trial & Brror Method = A4t
= 142447 mmZ 7F43stH. a = kl-c = 121.080 mm
esc = 0.0013 fs = 263.03 MPa
Pn = 0.85-fck-a:b + Asc:(fsc-0.85-fck) - Ast-fy
= 2,741,299.0 N
Mn = 0.85-fck-a-b-(x-a/2) + Asc-fsc:(x-dc) + Ast-fst-(d-x)
= 1,784,441,000.0 N-mm
¢ = Mn/Pn = 650947 mm = e = 650948 mm > say O.K.
ot d2e| UFIRE et = 001427
0005 < et = 001427 ——- > QA
0.005 < et O|EE ZEALATE 0855 223
B 0= 085
(OPn = 2330104 KN > Pu= 1361400 KN ~0K
OMn = 1516775 KN'm > Mu = 886200 KN'm ..OK
> ded A
4T Vu = 471200 KN
OVe =0v-1/6:(1+Pu/ (14-Ag))- M/ (fck)-B-D/1000 = 556401 KN
@v-Ve = 556401 KN > Vu = 471200 KN.. - A2dZ agls.
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fck = 240 MPa fy = 3000 MPa A= 100
Bc = 0.65 v = 075 a= 080
33 Z¥lE Mu = 676800 KN'm =& %8 Pu = 132800 KN
g A H = 900.000 mm 4 9 F B =1000.000 mm
fFE 2D = 80000 mm 3 & % 7 Dc = 80000 mm
A & 4e =509.385 mm
AZ A Ast = 3378.000mr 1% (dc = 80mm) : D 25 @ 150 mm
A4S AT Asc = 5294.667mr 1% (de = 80mm) : D 32 @ 150 mm

> HI3e AE
c = 600/(600+fy)*d = 546.667 mm
k1 = 0850 a = kl-c = 464.67 mm
Cck = 0.85-fck-B-H = 18,360,000.0 N
ARFA x = (Cck'H/2 + fy-Ascrde + fy-Astd)/(Cck + fy-Asc + fy-Ast) = 439.85 mm
ZAYE Ce = 085-fck-a'b = 9479,200.0 N
AFHT Cs = (fs-0.85-fck)-Asc = 1,480,389.0 N
(‘esc > ey > fs = fy = 300.00 MPa )
Ts = fy-Ast = 1,013,400.0 N
Pb = Cc + Cs - Ts = 9946,1890 N
E Mb = Ce(x-a/2) + Cs(x-dc) + Ts(d-x) = 2,885,060,000.0 N-mm
eb = Mb / Pb = 290.067 mm
e 2eb > ARTHYY

ofl ofl oflt o

[ | (0
o> ri a8 [‘LI

o o ol O

\v4
~
off
N
o
N

A
A9 % < Trial & Error MethodZ A4k},
c = 76564 mmZ 7F4sHH. a = kl-c = 65.079 mm
esc = -0.0001 fsc = -26.93 MPa
esc < 0 —> hEFF dIo] IAE
Pn = 085-fck-a-b + Ascfsc - Ast-fy
= 171,6287 N
Mn = 0.85-fck-a-b-(x-a/2) + Asc-fsc:(x-dc) + Ast-fst-(d-x) = 874,685,800.0 N-mm
¢ = Mn/Pn = 5096 385 mm = e = 5096385 mm > say OK
A A9 AW E et = 002913
0005 < et = 0.02913 —— > %}Xl A
0005 < et O|EE AELAATE 0855 Zq%ffhi} BA O= 085
@Pn = 145884 KN > Pu= 132 800 KN ~OK
@OMn = 743483 KN'm > Mu = 676800 KN'm ..OK

3t

> gy HE
A% Vu = 639400 KN
Ve =0v-1/6:(1+Pu/ (14-Ag))- A/ (fck)-B-D/1000 = 507.438 KN
Vu > @v-Ve ... oo AT ERI ] I gEit,
@v-Vs = Qyv-Av-fy D / (s x1000) = 203361 KN
Ov-Vn = Qv-Vc + @v-Vs = 710799 KN > Vu = 639400 KN... .. OK
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