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NO A (m? ) I (m* ) 2 M
1 0.800 x 1.000 = 0.800 0.04267 13 ~ 32
2 1.200 x 1.000 = 1.200 0.14400 1~ 12

4) BALH

8

(1) &

=
=

2 2y o

D2 /2 -0.25 x D3 =800 / 2 - 0.25 x 1200 = 100 mm

(2) &5

et

D1 /2+H-0.25 x D1 = (800 / 2 +400) - 0.25 x 800 = 600 mm

(3) ot2 =dE &=
02 /2 -0.25 x DI
(4) &Hl ot
02 /2 -0.25 x DI

1

0.3
Eo : Xl

xaxE,

HIEIA

CCo

H== (kN/m? )

4 (&Al)
2,400,000 kN/m?

a
Eo

(RIBtRAF BEDOM, &

Bv
Kvo

V(BxB)
1/ 0.3 x 4 x 2,400,000
32,000,000 x
0.67 Kegg

KB><B
Kv

= 0.67 x 2,701,638

v (12.100 x 12.100 )
32,000,
(12.100 / 0.3)"( -3 / 4 )

800 / 2 - 0.25 x 1200 = 100 mm

1200 / 2 - 0.25 x 800 = 400 mm

2)

12.10
000 kN/m®

1,999,410 KkN/m?
1,339,605 KkN/m®

m

e

A& A

ol
==

2
oA

Kv1 Kv x (0.800/2 + 0.9417/2)

b | (8

1,741,186 kN/n

N
w

Kv2 Kv x 0.9417 1,261,506 kN/m

2 ~22
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1) PHRAS(D) - TZIBUUA HSH A

2) DHGS
g

@ DHG=E
-3s7 % &4 o :0.888 x 23.00 = 20.424 KkN/m?
- &2 EA ©3.340 x 19.00 = 63.460 kN/m?
3) =HEY_AAI(Hh)
Ko = 1-sin®@ = 1-sin30° = 0.5000
Wh1 = 0.500 x 19.00 x 3.340 = 31.730 kN/m?
Wh2 = 31.730 + 0.500 x 19.00 x 8.268 = 110.276 kN/m?
4) BTSHS (Hv)
- =& &0 uiotES Mot <. Total WI1 = 10.000 kN/m?
- JMOSH oSt sHEY Wi2 = 0.500 x 10.000 = 5.000 kN/m?
5) = (E)
- PXE29 A HIAE olEotAl Y Ao=Z AFotH 2TWXXHLE(kh)= 1.0A 2=
- N&FZGH = 0.110 - 8 A 1.400
o =dX&HS kh = 0.154
- A2 =HE 0.800 x 24.50 x 0.154 = 3.018 kN/m?
-9 Ao 0.800 x 24.50 x 0.154 = 3.018  kN/m?
- Otf =B ¢ 1.200 x 24.50 x 0.154 = 4.528 kN/m?
-3 % & 0.888 x 23.00 x 0.154 = 3.145  kN/m?
- A8 EA 3.340 x 19.00 x 0.154 = 9.773  kN/m?
6) +HE_XIEIAI(E)
cos’(p -6 - p)
e = A
cos@ cos” fcos(d+p+60) |1+ S|n(¢+6)sm(¢—9.—/)
cos(S + B +0) cos(i — p)
(NS ES LHREOEZ) = 30.00 ° B(EUIHY HEMHO| O|FE 2) = 0.00
LRERD B0l 012 2) - 3.28 ° & (HGHRAT & AOIS) =01 O1&2)  0.00
O ttan' [ K,/ (1 -K)] = 8.755
p cos? 21.25
E =
cos 8.75 x cos? 0.00 x cos 8.75 x [ 1+ +{(sin 30.00 x sin 17.97) / (cos 8.75 x cos 3.28)}]?
= 0.4567
Kegy = Kexcos & = 0.4567 x cos 0.00 = 0.4567
We1 = 0.4567 x ( 19.00 x 3.340 + 10.000) = 33.549 kN/m?
We2 = 33.549 + 0.4567 x 19.00 x 8.268 = 105.293 kN/m?
Pe = ( 33.549 + 105.293 ) / 2 x 8.268 = 573.974 kN/m

E0l @SotH 22N U= R2Z JHEGHH 8 & =010l 28 S22 Mot
We = 574.117 / 8.268 = 69.421 KkN/m?
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ot Motk & ot =&
5.1 ot= Motk
1) CASE1 - DHBI=(D)
| a
2) CASE2 -2t 8= (Hv)
50, 4
A 14—
50—
2. e
2. e
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Al (Hh)

I

<0
ol

+

3

g0
<+

3) CASE3 -

=]
g
—

=1

4) CASE4 - XIT2i_2Ha2i(E)

30

30

98

30

98

30

98

30

98

0

98

30

98

30

LE:

30

08

30

a8
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5) CASES - +HE_XI M AI(E)

694

<3

69.4

69.4 -

69.4

69.4

694

5.2 ot =&
1) A 45tS
2 & D Hv Hh E
LC1 1.200 | 1.600 | 1.600
LC2 1.200 | 1.600 | 0.800
LC3 1.200 | 1.200 1.000
LC4 | 0.900 | 0.900 1.000
2) AIEBoIS
2 = D Hv Hh
LC1 1.000 | 1.000 | 1.000
LC2 1.000 | 1.000 | 0.500
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6. HHHAIHL

— LT

1) H=5t= ZEA : 20 & DHEZ(B.M.D - Unit : kN.m)

-1

—m&m%lmm_m 3993 '
' - 781.8[ [ [ [7gpko[ [ [ [ [768B1 [ [ [OTAM—=2
ey
3
2
4
4 =
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= =
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448,
2) Hxots 2EA : ZHA & RQUEST(B.M.D - Unit : kN.m)
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3) H=6ts ZEA : = MHAT(S.F.D) - Unit : kN

1 551, 598.

[

18077 -52.8 143

-257.0

-256.8

-256.9

-256.9

-256.8
HINIEEIIEEEENEEEEEEEEEEEEEEEEEEEIEEE

4) A5tz AEAN @ =L MHSHE(S.F.D) - Unit : kN

388. 442, 478.

317.

2 1914 -
-38E6.B

3914

-386.6

[T T T T T T

310.
-401.5

-405.3
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5) ANBSHE 2EA : AN 8 2UEZ(B.M.D - Unit : kN.m)
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el
H=otS ANR5E

e g X 2uE o= ERlE ° |

KN.m kN KN.m mm mm
s 1 = 1 -640.93 578.47 -548.01 [1000.00] 1200.00
%OITE ?} EReE 2 830.72 47457 650.96 [ 1000.00| 800.00
= = 3 | -1503.65 594.29 -989.29 |1000.00]1200.00
} 1 = 4 | -1344.05 718.60 -776.89 1000.00]1200.00
; I::'FE 3:‘} ERS 5 793.06 318.96 425.83 [1000.00] 1200.00
= = 6 1350.78 375.28 776.59 [1000.00{ 1200.00
~ o= 7 -563.27 272.36 -494.80 |1000.00| 800.00
gj % EReE 8 -655.20 411.07 -338.85 |1000.00] 800.00
ot 2 9 | -1150.59 622.76 -665.90 |1000.00| 800.00
~ a2 10| -1356.55 348.61 -901.65 |1000.00] 800.00
j;zéﬂ % ERSE 11| -990.91 363.58 -669.06 |1000.00| 800.00
ot = 12| 1233.83 367.37 702.75 [1000.00| 800.00
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- 23C2E EAHIIEZE 30 MPa -c o= 1,000.0 mm
-2 29 &g=525 400 MPa - 2SN 100.0 mm
2) Ez2& &I
- 38 ARUE 1,503.65 kN.m - CtEHE0 1,200.0 mm
® ER2UEN & ARF2E
15}15 A =¢-f,-d-A +M, =
2.667 As® - 374,000.00 As + 1,503,650,000 = 0
Ot EAlS EX As,0 = 4,143 mm?
@ H22 &3 & 2T &
R &3 == S OH H2 HHA As = 6,354 mm?
1st H32 4.00 100 22 € JHdz-= 100.0 mm
2nd H32 4.00 100

sHHe 2520

d=H-dz=1,200.0 - 100.0 = 1100.0 mm
SIHE AR 9l 20|
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 30 x 1,000.0) = 99.7 mm
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65] = 0.836
c=a/ B1=99.7/ 0.836 = 119.3 mm
Z A oIEHYE HE
€s = gcu- (h-dec-c)/c = 0.003 x (1,200.0 - 100.0 - 119.3)/119.3 = 0.0247
> €s.allon = 0.004 S 0.K
Z A HI2Y HE
As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x ~/30/400) x 1,000.0 x 1,100.0 = 3,850 mm?
As,req = As,0 = 4,143 mm?
< As,used= 6,354 S 0K
HHEDHE
oMn = dAs fy (d-a/2) = 0.85 x 6,354 x 400 x (1,100.0 - 99.7/2) = 2268.70 KkN.m
> Mu = 1503.65 kN.m S 0.K
2) 2 3 HE
- AIE ERUE 989.29 kN.m
® #2929 ¥
n-A  n-A 2-b-d
=— - 1+
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= 7
44.5 mm

n=Es / Ec = 200,000 / 28,600
271.5 mm

(nAs) / b=7x6,34/ 1,000.0
-44.5 + 44.5 x (1 +2x 1,100.0 / 44.5) =
= 37,201,202,681 mm

X =
ler = 1/3 b x3 + n As (dx)2
fs =n Ms (h-x-dc) / lcr

=7 x 989,290,000 x (1,200 - 271.5 - 100.0) / 37,201,202,681 = 154.2 MPa
@ 3g E22A &
ker @ AXZAH0N &&= 22 280, 1 29 220 &&= &= 210 = 210
s1 =375 (ker / fs) - 2.5 cc = 300.5 mm
s2 = 300 (ker / fs) = 408.6 mm
Min.[s1, s2] = Min.[300.5, 408.6] = 300.5 mm
> s = 125.0 mm 0.K
4) M2 &I
- 3§ ¥ 594.29 kN - CEHE0 1200.0 mm
O JHBLEZ EQUR &
Z3cIES dAdHTE
oVec = ¢1/6 v fck b dv =0.8 x 1/6 x ¥ 30 x 1,000.0 x 1,100.0 = 803.33 kN
oVe > Vu 0|28 dHEZL E2R
7.2 48 sdE-ZRUE
1) 8A =A
- 23C2E EAHIIEZE 30 MPa -c o= 1,000.0 mm
-2 29 &g=525 400 MPa - 2SN 100.0 mm
2) EZ& &I
- 38 ARUE 830.72 kN.m - CEHE0 800.0 mm
O E2UEY Qs AQE2
lij'é_b-Af—qﬁ-jj‘-d A +M, =
2.667 As® - 238,000.00 As + 830,720,000 = 0
OlXtgEAS EH As,0 = 3,639 mm?
@ 228 88 ¢ g2& dE
= =3 == = H2 HHA As = 5,139 mm?
1st H29 4.00 100 22 € JHdz-= 100.0 mm
2nd H29 4.00 100
&3O 2520l
- dz = 800.0 - 100.0 = 700.0 mm
= 80.6 mm

o 20|

d = H
SR A2 E
a = (As fy)/(0.85 fck b) = (5,139 x 400)/(0.85 x 30 x 1,000.0)



B1 = Max[0.85 - 0.007 x (30 - 28), 0.65]
c=a/ Bp1=280.6/0.836
ZlA SIEHEE &
es = gcu- (h-dc—c)/c = 0.003 x (800.0 - 100.0 - 96.4)/96.4

> €s.allow = 0.004

b

EN

[l

=g 38
As,min = Max.(1.4/fy, 0.25 « fck/fy) b d
= Max.(1.4/400, 0.25 x ~30/400) x 1,000.0 x 700.0
As,req = As,o
< As,used= 5,139

HHEZUE

dMn = ¢As fy (d-a/2) = 0.85 x 5,139 x 400 x (700.0 - 80.6/2)
> Mu = 830.72 kN.m
2) 22 3 HE
- A2 2R HE 650.96 KkN.m
® #2229 8¢
nd n-A 2-b-d
= = L. 1+
b b n-A,

n =Es / Ec = 200,000 / 28,600

(nAs) / b=7x5,139 / 1,000.0

x =-36.0+36.0x v (1+2x700.0/
1/3 b x3 + n As (dx)2

n Ms (h-x-dc) / lcr

7 x 650,960,000 x (800 - 191.4 - 100.0) / 11,642,525,011

36.0)

ler =

fs =

=
ker @ X AEHOI
s1 =375 (ker / fs) - 2.5 cc
s2 = 300 (ker / fs)
Min.[s1, s2] = Min.[181.3, 316.4]

> s =

CEEE F2 280, 0 20 BN LBEE L

125.0 mm

M
=

4) ®eH

= o

H

X

ct

)

1
ro
!
1

474.57 kN - ©E=0
LUR EE

Eo HHFLUE

= O

HL

2t

jun |
o=C

Ll
gl

ORSI=:
Z23c
dVe = ¢ 1/6  fck b dv =0.8 x 1/6 x ¥ 30 x 1,000.0 x 700.0

PS

oVe > Vu 0|22 &dHEZ EER

<3

1

800.

= 0.836
= 96.4 mm

= 0.0188
~ 0K

= 2,450 mm?
= 3,639 mm?
* 0.K

= 1152.67 kN.m
< 0.K

= 36.0 mm
= 191.4 mm
1,642,525,011 mm*
= 199.1 MPa
= 210

= 181.3 mm
= 316.4 mm

= 181.3 mm
~0.K

0 mm

511.21 kN
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1) XA xA
- 232 E ZAHII=LE 30 MPa - o o= 1,000.0 mm
-3 29 g5 400 MPa - E2E 100.0 mm
2) U A
- 25 F20E 1,344.05 kN.m - S =0 1,200.0 mm
O E2UEY Qs AQE2
¢-J, AP =@ f,d-A +M, =
17-fck-b
2.667 As® - 374,000.00 As + 1,344,050,000 = 0
oIty AE EH As,0 = 3,691 mm?
@ 22 &3 9 g2x HE
22 ESpe pJIES =Dl HZ XA As = 6,354 mm?
1st H32 4.00 100 H 2 G Jf dz = 100.0 mm
2nd H32 4.00 100
StHOo| R520|
d=H-dz=1,200.0 - 100.0 = 1100.0 mm
SIHE AR 9l 20|
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 30 x 1,000.0) = 99.7 mm
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65] = 0.836
c=a/ B1=99.7/ 0.836 = 119.3 mm
Z A oIEHYE HE
€s = gcu- (h-dec-c)/c = 0.003 x (1,200.0 - 100.0 - 119.3)/119.3 = 0.0247
> €s.allon = 0.004 *0.K
Z A HI2Y HE
As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x ~/30/400) x 1,000.0 x 1,100.0 = 3,850 mm?
As,req = Min.(As,min, 4/3 As,o0) = Min.(3,850, 4/3 x 3,691) = 3,850 mm?
< As,used= 6,354 ~0.K
HHEDHE
oMn = dAs fy (d-a/2) = 0.85 x 6,354 x 400 x (1,100.0 - 99.7/2) = 2268.70 KkN.m
> Mu = 1344.05 kN.m S 0.K
2) 2 3 HE
- AIE ERUE 776.89 kN.m
® #2929 =¥
n-A  n-A 2-b-d
== 1+
b b n-A,

n=Es / Ec = 200,000 / 28,600



4)

CED=E 32 280, 1 29 B3 L&2H= 832 210 > 210
s1 =375 (ker / fs) - 2.5 ¢cc = 440.0
s2 = 300 (kcr / fs) = 520.2
Min.[s1, s2] = Min.[440.0, 520.2] = 440.0
> S 125.0 mm S0,
ME2 AN
- 36 Mo 718.60 kN - G =0l 1200.0 mm
O dHELE2 ZR0E HE
Z32ES AU
dVec = $1/6 +fck b dv=0.8 x 1/6 x ¥ 30 x 1,000.0 x 1,100.0 = 803.33
déVec > Vu 0|22 doE2 8
7.4 3l EdE-FIHE
A A
- 32 E HHDIEZE 30 MPa -o = 1,000.0 mm
-2 29 g2 400 MPa - 28 100.0 mm
22 &
- =38 E2HE 1,350.78 KkN.m - G =0l 1,200.0 mm
D ERUEY Qs AQED2ES
¢, AP =@, d-A, +M, =
lTﬁb
2.667 As® - 374,000.00 As + 1,350,780,000 = 0
Ol XA E 2O As,0 = 3,710
@ 228 A48 & 8 HE
= P M= =l HZ CHA As = 5,139 mm?
1st H29 4.00 100 H 2 G Jf dz = 100.0 mm
2nd H29 4.00 100
SHHO R&20|
d=H-dz=1,200.0 - 100.0 = 1100.0
SHEAZESl 20|
a = (As fy)/(0.85 fck b) = (5,139 x 400)/(0.85 x 30 x 1,000.0) = 80.6
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65] = 0.836

(nAs) / b=7x6,34/ 1,000.0

x=-44.5+ 445 x (1 +2x 1,100.0 / 44.5) =

1/3 b x3 + n As (d-x)2
n Ms (h-x-dc) / ler

ler =

fs =

=7 x 776,890,000 x (1,200 - 271.5 - 100.0) / 37,201,202,681 =

=
ker @ HAXAEHO

<3

= 44.5
271.5
= 37,201,202, 681

1211

mm
mm

mm

MPa

mm
mm
mm

K

kN

mm

mm
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c=a/ Bp1=280.6/0.836

- (h-dc-c)/c = 0.003 x (1,200.0 - 100.0 - 96.4)/96.4

> €s.allow = 0.004

As,min = Max.(1.4/fy, 0.25 « fck/fy) b d
= Max.(1.4/400, 0.25 x +30/400) x 1,000.0 x 1,100.0
As,req = Min.(As,min, 4/3 As,o) = Min.(3,850, 4/3 x 3,710)
< As,used= 5,139

HHEZUE

dMn = ¢As fy (d-a/2) = 0.85 x 5,139 x 400 x (1,100.0 - 80.6/2)
> Mu = 1350.78 kN.m
2) 2 BAA AE
- ME ERUE 776.59 KkN.m
® 229 2
n-A  n-A 2-b-d
=— 1+
b b n-A,

n =Es / Ec = 200,000 / 28,600
(nAs) / b=7x5,139 / 1,000.0
-36.0 + 36.0 x v (1 +2x 1,100.0 / 36.0)
1/3 b x3 + n As (d-x)2 =
n Ms (h-x-dc) / lcr
7 x 776,590,000 x (1,200 - 247.7 - 100.0) / 31,197,239,005

X =

ler =

fs =

xn
M
0
rr
Y
H0

=
CAXMHN =ER= B2 280, 1 29

o
o
=2

ker
s1 =375 (ker / fs) - 2.5 cc
s2 = 300 (ker / fs)
Min.[s1, s2] = Min.[316.1, 424.2]
> s = 125.0 mm

M
=

4) ®eH

= o

H

X

ct

)

375.28 kN - ©E=0|
LUR EE

1
ro
o
1

%}

ORSE=;
Z3delEe eI

oVe = ¢ 1/6 + fck
oVe > Vu 0IB=

HL
L]

jun |
[a—

1]

b
MCohe 2t

Lo

1200.

= 96.4 mm

= 0.0312
~ 0K

= 3,850 mm?
= 3,850 mm?
~ 0.K

= 1851.57 kN.m
< 0.K

= 36.0
= 247.7

mm

mm

31,197,239,005 mp*

148.5

MPa

210
= 316.1
= 4242
= 316.1 mm
0K

mm

mm

= 803.33 kN



n=Es / Ec = 200,000 / 28,600

<3

AA A
Z3CE HEAHI=E2d = 30 MPa -c = 1,000.0 mm
229 g=22dc 400 MPa - E2E 100.0 mm
22T S
- 25 F20E 1,356.55 kN.m - Gt =0 800.0 mm
O E2UEY Qs AQE2
¢-J, AP =@, d-A, +M, =
17-fck-b
2.667 As® - 238,000.00 As + 1,356,550,000 = Q
oIty AE EH As,0 6,119 mm?
@ 22 &3 9 g2x HE
22 ESpe pJIES =D HZ XA As = 6,354 mm?
1st H32 4.00 100 H 2 G Jf dz = 100.0 mm
2nd H32 4.00 100
StHOo| R520|
d=H-dz =800.0 - 100.0 700.0 mm
SIHE AR 9l 20|
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 30 x 1,000.0) 99.7 mm
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65] 0.836
c=a/ B1=299.7/ 0.836 119.3 mm
Z A oIEHYE HE
€s = gcu- (h—-dc—c)/c = 0.003 x (800.0 — 100.0 - 119.3)/119.3 0.0146
> Esallow = 0.004 *0.K
Z A HI2Y HE
As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x + 30/400) x 1,000.0 x 700.0 2,450 mm?
As,req = As,0 6,119 mm?
< As,used= 6,354 “0.K
HHEDHE
dMn = ¢dAs fy (d-a/2) = 0.85 x 6,354 x 400 x (700.0 - 99.7/2) 1404.56 kN.m
> Mu = 1356.55 kN.m S 0.K
22 SH2A HE
ANE E2HE 901.65 kN.m
® #2929 ¥
n-A  n-A 2-b-d
== 1+
b b n-A,



<3

(nAs) / b=7x6,34/ 1,000.0 = 44.5 mm
x =-445+ 445 x N (1 +2x 700.0 / 44.5) = 209.0 mm
lcr = 1/3 b x3 + n As (d-x)2 = 13,765,910,385 mnt
fs =n Ms (h-x-dc) / lcr

=7 x 901,650,000 x (800 - 209.0 - 100.0) / 13,765,910,385 = 225.1 MPa

=
ker @ AXZMHE0 &&= < 280, 1 22

BEU EE=5EH=E E2 210 > 210
s1 =375 (ker / fs) - 2.5 cc = 139.6 mm
s2 = 300 (ker / fs) = 279.9 mm
Min.[s1, s2] = Min.[139.6, 279.9] = 139.6 mm
> s = 125.0 mm 0K
4) M2 e &I
- 3§ ¥ 348.61 kN - CtEHE0 800.0 mm
O JHBLEZ QU &
Z3cIES dAMHITE
oVec = ¢1/6 v fck b dv = 0.8 x 1/6 x 30 x 1,000.0 x 700.0 = 511.21 kN
oVe > Vu 0|28 dHEZL E2R
7.6 HM-2R2MHE
1) 8A =A
- 232 E EAHIIEZE 30 MPa -c o= 1,000.0 mm
-2 29 &g=525 400 MPa - E2EN 100.0 mm
2) EZ& &I
- 38 ARUE 990.91 KkN.m - GEHE0 800.0 mm
O E2UE) Qs AQE2S
15}15 A’ =¢-f,-d-A +M, =
2.667 As® - 238,000.00 As + 990,910,000 = 0
OlXtgEAS EH As,0 = 4,378 mm?
@ 228 &8 ¢ g2& dE
= =3 == = H2 HHA As = 5,139 mm?
1st H29 4.00 100 22 € JHdz-= 100.0 mm
2nd H29 4.00 100
&3O 2520l
d=H-dz =2800.0 - 100.0 = 700.0 mm
SO ARZIE 2 20|
a = (As fy)/(0.85 fck b) = (5,139 x 400)/(0.85 x 30 x 1,000.0) = 80.6 mm
B 1= Max[0.85 - 0.007 x (30 - 28), 0.65] = 0.836



c=a/ Bp1=280.6/0.836

ZX oI2HEE ZE
€s = gcu- (h-dec-c)/c = 0.003 x (800.0 - 100.0 - 96.4)/96.4
> €s.allow = 0.004
A B2 HE

As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x +30/400) x 1,000.0 x 700.0
As,req = As,o

< As,used= 5,139

HEAHERUE
dMn = ¢As fy (d-a/2) = 0.85 x 5,139 x 400 x (700.0 - 80.6/2)

Mu 990.91 KkN.m

>

669.06 KkN.m

n-A,

n =Es / Ec = 200,000 / 28,600

(nAs) / b=7x5,139 / 1,000.0

-36.0 + 36.0 x v (1 + 2 x 700.0 /
1/3 b x3 + n As (dx)2

n Ms (h-x-dc) / lcr

7 x 669,060,000 x (800 - 191.4 - 100.0) / 11,642,525,011

X 36.0)

lcr

fs

=EHE 3% 280, 1 29

ro
0
H
I
rr
0¥
H0

ker :
s1 =375 (ker / fs) - 2.5 cc

s2 = 300 (ker / fs)

Min.[s1, s2] = Min.[170.6, 307.9]

> 125.0 mm

M

P o}

(i

ct

=

%}

4)

H

X

ct

)

411.07 kN
LUR EE

X CH2

o
dds

@

1
ro
!
1

PS|

(i

ct

=

2

HL
L]

jun |
[a—

1]

Z3cES
oVe = ¢ 1/6 + fck

oVe > Vu 0|B=

Eo &

Che 2t

=

b
o

<3

1

800.

96.4 mm

0.0188
~ 0K

2,450 mm?
4,378 mm?
* 0.K

1152.67 kN.m
< 0.K

36.0
191.4
1,642,525,011 mm

mm

mm

204.6 MPa
210
170.6
307.9
170.6 mm
0K

mm

mm

0 mm

511.21

kN
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7.7 EH StH-2DHE
1) XA xA
- 232 E ZAHII=LE 30 MPa - o o= 1,000.0 mm
-3 29 g5 400 MPa - E2E 100.0 mm
2) E2dx A
- 25 F20E 1,233.83 kN.m - S =0 800.0 mm
O E2UEY Qs AQE2
¢f‘ 'As2 ¢ ﬁ'd'As+Ma::
17-fck-b
2.667 As® - 238,000.00 As + 1,233,830,000 = 0
oIty AE EH As,0 = 5,526 mm?
@ 22 &3 9 g2x HE
22 ESpe pJIES =D HZ S A As = 6,354 mm?
1st H32 4.00 100 H 2 G Jf dz = 100.0 mm
2nd H32 4.00 100
StHOo| R520|
d=H-dz =800.0 - 100.0 = 700.0 mm
SIHE AR 9l 20|
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 30 x 1,000.0) = 99.7 mm
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65] = 0.836
c=a/ B1=299.7/ 0.836 = 119.3 mm
Z A oIEHYE HE
€s = gcu- (h—-dc—c)/c = 0.003 x (800.0 — 100.0 - 119.3)/119.3 = 0.0146
> €s.allon = 0.004 *0.K
Z A HI2Y HE
As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x + 30/400) x 1,000.0 x 700.0 = 2,450 mm?
As,req = As,0 = 5,526 mm?
< As,used= 6,354 “0.K
HHEDHE
dMn = ¢dAs fy (d-a/2) = 0.85 x 6,354 x 400 x (700.0 - 99.7/2) = 1404.56 kN.m
> Mu = 1233.83 kN.m S 0.K
2) 22 3 HE
- AIE 22U E 702.75 kN.m
® #2929 ¥
n-A  n-A 2-b-d
=— 1+
b b n-A,
n =Es / Ec = 200,000 / 28,600 = 7



(nAs) / b=7x 6,354/ 1,000.0

x=-44.5+ 445 x N (1 + 2 x 700.0 / 44.5)

lcr = 1/3 b x3 + n As (d-x)2
fs = n Ms (h-x-dc) / lcr

=7 x 702,750,000 x (800 - 209.0 - 100.0) / 13,765,910,385

@ 38 g2ua &

ker @ AXZHHNH =E25= < 280, 1 29

375 (ker / fs) - 2.5 cc
300 (ker / fs)
Min.[s1, s2] = Min.[238.5, 359.0]

s

s2

>
4) Be2E &
- 28 ®oE 367.37 KN
O HEELYHZ BR0R AE

ZOCIES A AL

T Co T

odVe = ¢1/6 v fck b dv =0.8 x 1
VS

oVe > Vu 0|B2 MEHEZ2Z 22

o
oY

2
I
i
0
rr

125.0 mm

i
e
b
o

6 x ¥30 x 1,000.0 x 700.0

0
10

<3

44.5

209.0

13,765,910, 385

800.

175.5

=> 210
= 238.5
= 359.0
= 238.5

mm
mm

mm

MPa

mm

mm

mm

~0.K

0 mm

511.21

KN
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cHIZ HE
1) A2spE - =2
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.4 5.7.2]
= 1000  x 1200  x 0.0020 = 2400.00 mm?
* Used As = H16 - 10.0EA = 1986.000 mm? = 1800.00 * 0.K
@ PReqg's As = EE FH2E x  20%
=  4157.000 x 0.20 = 831.40 mm?
* Used As = H16 - 6.7EA = 1324.662 mm? = 831.40 * 0.K
2) AEsYE - s¢E
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[E2.& 5.7.2]
= 1000 X 800 x 0.0020 = 1600.00 mm?
. Used As = H16 - 10.0EA = 1986.000 mm? = 1600.000 * 0.K
@ Req's As = I #H2 X  20%
= 3656.000 X 0.20 = 731.20 mm?
. Used As = H16 - 6.7EA = 1324.662 mm? = 731.20 * 0.K
3) otesaE - o=
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.4 5.7.2]
= 1000  x 1200  x 0.0020 = 2400.00 mm?
* Used As = H16 - 10.0EA = 1986.000 mm? = 1800.000 * 0.K
@ PReqg's As = EE FH2E x  20%
= 3700.000 x 0.20 = 740.00 mm?
. Used As = H16 - 6.7EA = 1324.662 mm? = 740.00 . 0.K
4) olEEdE @ =4=
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.& 5.7.2]
= 1000 X 1200 x 0.0020 = 2400.00 mm?
. Used As = H16 - 10.0EA = 1986.000 mm? = 1800.000 * 0.K
@ Req's As = I #H2 X  20%
= 3723.000 X 0.20 = 744.60 mm?
. Used As = H16 - 6.7EA = 1324.662 mm? = 744 .60 * 0.K
5) BiXl - AtolEt
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.& 11.3(3)]
= 1000 X 800 x 0.0020 = 1600.00 mm?
. Used As = H16 - 10.0EA = 1986.000 mm? = 1600.000 * 0.K
6) BIX - 5
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.& 11.3(3)]
= 1000  x 800 x 0.0020 = 1600.00 mm?
* Used As = H16 - 10.0EA = 1986.000 mm? = 1600.000 * 0.K
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- CON'C #AHDIE&Z5: fck = 30 MPa
- 22 g3k o fy = 400 MPa
- AL BHE ©Mu = 989.29 kN.m
- B2 ER2UE Mo =989.29 kN.m

(T1xB + T2xA + AxB)
R = N2
(A +8B)

= 1556 mm

= X A = X ==
BYS BAHIACE B 4 U= F FIY

3176.800 mm?

m
x>
1l

. Total Asb = 3176.8 mm?

- HES SUHIY QNS BE
5 x Mo 5 x 989.29 x 1076
Ftmax = - = . = 2.04 MPa > 0.13+ fck (=0.712)
R® xW 1556% x 1000
HES SUHD R 11
SPN-F
o= QITOI 4Bt BLHIE(As)
2 X Mo 2 x 989.29 x 1076
As = = = 7064.3 mm?
R x fsa 1556 x 180

Req'd As = As - Asb
= 7064.3 mm®* - 3176.8 mm?
= 3887.5 mm?

Use'd As = H29 - 8EA

. Total As =5139 mm®> > Req'd As (= 3887.5 mm®* ) —————————— > 0.K 11
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- CON'C HAHDJIZEZG: fck = 30 MPa
- 22 =28 : fy = 400 MPa
- A8 BUE S Mu = 776.89 kN.m
- 2R EQUE Mo = 776.89 kN.m
_________ f
o=
S
________ ——— R=+(T12 + 722 ) = 1442 mm

W NS BYHIO2 2 4 Y= = HIY

H32 @250 - 4EA 3177.000  mm?

. Total Asb = 3177 mm®

- HEY BUYHIY LR UE

5 x Mo 5 x 776.89 x 1076
Ftmax = = = 1.87 MPa > 0.13+ fck (=0.712)
RZ xW 14422 x 1000

As = = = 5986 mm?

Asb = 3177 mm?

Req'd As As - Asb

= 5086 mm® - 3177 mm?
= 2809 mm?

Use'd As = H29 - 8EA

- Total As = 5139 mm®> > Req'd As (= 2809 mm? ) ———————————— > 0.K I
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T - CON'C EAHDJIE2Z&: fck = 30 MPa
\ c - H2 =Ag © fy =400 MPa
- LHHiHiiiiiiiii —~—— - AHE RUE © Mu = 650.96 kN.m
-2 3¢ . fs =199 MPa
EDZAN T ) \
N k _______ —_— - 22 : As = 5139 mm
] |
Il |
in | \T
lq
o -
- EFER olE"o g
T=A+2T, = 2 x 199 x 5139 = 1,446,261 N
- AQE2Y
T 1,446,261
As = = = 8035 mm?
fsa 180

Use'd As = H29 - 2EA - CTC 125

- Total As = 10,278 mm®* > Req'd As (= 8035 mm? ) ————————————— > 0.K I



S=5tet
- CON'C &HJIE2S
y? e -2 g=2as
- A8 2dE
T | B}
\\ | - #2322
T ! =
——
/]
C
-
T>\\\
AR oFol g
T=+V2Ty = J2x 148.5 x 5139 = 1,079,245 N
AQ82Y
T 1,079,245
As = = = 5996 mm?
fsa 180

H32 - 2EA - CTC 250

- Total As = 6354 mm®> > Req'd As (= 5996 mm? )

Cfy
> Mu
. fs

<3

: fck = 30 MPa
= 400 MPa
= 776.596% kN.m
= 148.5 MPa

: As = 5139 mm?

——=> 0.K Il
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10. &= Yy 83E
8,800 800
e - T
. |
< \
(V)
o7 duez3eE
T k\ fck=30MPa -~
AN
800
AN
AN
5 N
o AN
o \/:, X
8 Zo
AN 1,530
h :
AN
AN |
AN
N
7,270
W EHEE AF
- MIHCHSO st SHHA
@ <Xl T2 Y =0l
—h(x) =hl +x/n n: M A (1:1.0)
- Ko = (1-sin® )*(1+sinB)

- M1

- M2

O IS WR 02, g 470 A=( =2EHR

-p(x) =Ko-qg-h(x) q:

Xtz 2d
=S

ATHGHE (10.0 kN/m? )

& 23 p.621)

[p(x)dx =Ko-q- J(h1+ x/n)dx =Ko-qg-(h1-L+ L% /2n)
0.500 x 10.000 x (2.400 x 7.270 + 7.270% / (2 x 1.0))

219.372

KN

J (L - x)P(x)dx =Ko-q- [ (L-x)(h1+ x/n)dx

Ko-q- ((ht

<L®)/2 + L® /én)

0.500 x 10.000 x ((2.400 x 7.270% ) / 2 + 7.270° / (6 x 1))

637.318

Xtz ed
S .

[p(x)dx =Ko-q- | (h+ x/n)dx =Ko-qg- (h-L2)

kN.m

0.500 x 10.000 x (9.670 x 1.530)

73.976
[ (L - x)P(
Ko - q- ((ht

kN

x)dx = Ko-q- J (L - x)(h+ x/n)dx

L2 )/2)

0.500 x 10.000 x (9.670 x 1.530% ) / 2

56.591

kN.m
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|
w
1l

SI1 + Sl2
MIT + MI2 + (SI1 x L2)

293.348 KN.m
965.931 KN.m

|
=
1}

|
wn
0
I
—
©
=,
>
o
>
I
AN
=
o

1 Jh(x)2 dx =Y -Ko-r- [(hl+x/n)? -dx
% -Ko-r-(h1® L+ (h1-L%)/n+L* /3n%)
15 x 0.500 x 19.000 x (2.400% x 7.270 + (2.400 x 7.270% ) / 1
+7.270° / (3 x 1% ))
= 1409.811 kN
= Mht = (L -x)p(x)dx = Y8 -Ko-r - J(L~-x)(h1+x/n)? -dx
= Y -Ko-r-((h1® L% )/2 4+ (h1-L® )/(3n) + L* /12n% )
= 1 x 0.500 x 19.000 x ((2.400% x 7.270% ) / 2 + (2.400 x 7.270° ) / (3 x 1)
+7.270* / (12 x 1% ))
3288.874 kN.m

4
08
i
HI

-Sh2 = Jpx)dx =Y -Ko-r- [h(x)2dx=%¥ -Ko-r- [(hl+x/n)? -dx
= Y -Ko-r-(h1? -L+ (h1-L% )/n+L® /3n%)
= 1 x 0.500 x 19.000 x (9.670% x 1.530)
= 679.576 kN
-M2 = J(L-x)p(x)dx =Y -Ko-r- J(L~-x)(hl+x/n)® -dx
= Y -Ko-r-((h1? -L%)/2+ (h1-L%)/(3n) +L* /12n? )
= 15 x 0.500 x 19.000 x (9.670% x 1.530% ) / 2
= 519.876 kN.m
- Sh = Sh1 + Sh2 = 2089.387 kN.m
- Mh = Mhi1 + Mh2 + (Sh1 x L2) = 5556.916 kN.m

Sd = 1.600 - Sh + 1.600 - Sl
= 1.600 x 2089.387 + 1.600 x 293.348 = 3812.376 kN
Mh = 1.600 - Mh + 1.600 - MI

= 1.600 x 5556.916 + 1.600 x 965.931 = 10436.555 kN.m

e - f HOEHN HAZ2E SEE AIIIY

Vu = 3812.376 / 9.670 x 1.2 = 473.097 kN
Mu = 10436.555 / 9.670 x 1.2 = 1295.126 KkN.m
Mo = (5556.916 + 965.931) / 9.670 x 1.2 = 809.454 KkN.m
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m =3 &3
1) A =AH
- 2232 E HAHDIEZE 30 MPa - & o= 1,000.0 mm
-2 29 g=2% 400 MPa - EZ2EH 80.0 mm
2) B2z A
- 38t §RHE 1,295.13 kN.m - S§EH=0| 800.0 mm
D ERUEY Q& AQE2S
¢.fy2 2
T AP~ f-d-A+M =0
171, b A -¢-f,-d-A+M,
2.667 As® - 244,800.00 As + 1,295,125,750 = 0
OlXH Al EH As,0 = 5,637 mm?
@ H2% 8 L 2T HE
2 ESp | %= =]l HZ HHA As = 6,354 mm?
1st H32 8.00 80 22 E I dz= 80.0 mm
2nd H 0.00 0
StHo| 2520|
d=H-dz =800.0 -80.0 = 720.0 mm
SIEARZIE 9 10|
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 30 x 1,000.0) = 99.7 mm
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65] = 0.836
c=a/ B1=99.7/ 0.836 = 119.3 mm
I A oEHYE HE
e€s = gcu - (h-dec—c)/c = 0.003 x (800.0 - 80.0 - 119.3)/119.3 = 0.0151
> Eoalin = 0.004 " 0.K
A HI2E HE
As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x +30/400) x 1,000.0 x 720.0 = 2,520 mm?
As,req = As,0 = 5,637 mm?
< As,used = 6,354 S 0.K
HHEZUE
oMn = dAs fy (d-a/2) = 0.85 x 6,354 x 400 x (720.0 — 99.7/2) = 1447.77 kN.m
> Mu = 1295.13 kN.m S 0.K
2) 2 ZAAA HE
- A2 ERHE 809.45 kN.m
@ #2329 =2
Xz_n-AS+n~A%. 1+2~b~d
b b n-A
n =Es / Ec = 200,000 / 28,600 = 7
(nAs) / b=7x6,354/ 1,000.0 - 44.5 mm
X =-445+ 445 x § (1 +2 x 720.0 / 44.5) = 212.5 mm
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lcr = 1/3 b x3 + n As (d-x)2 = 14,654, 154,596 mmt
fs = n Ms (h-x-dc) / lcr
=7 x 809,453,500 x (800 - 212.5 - 80.0) / 14,654, 154,596 = 196.2 MPa
@ 58 #2242 4
ker @ AXHMEN 25 = 2 280, 1 22 #F0 S 25= 222 210 > 210
s1 =375 (ker / fs) - 2.5 cc = 241.1 mm
s2 = 300 (ker / fs) = 321.1 mm
Min.[s1, s2] = Min.[241.1, 321.1] = 241.1 mm
> s = 125.0 mm ~0.K
4) M2 &I
- 38 M4 473.10 kN - ©H=0l 800.0 mm
O JHBLEZ QUL HE
ZdCES EAHMHHLE
oVe = ¢1/6 \fck b dv =0.8 x 1/6 x ¥30 x 1,000.0 x 720.0 = 525.81 kN
oVe > Vu 0|22 HEY SR
5) #XE2 AE
@® Rea's As = B X H x 0.0020 (< 1800 mm* )[2.& 11.3(3)]
= 1000 x 800 x 0.0020 = 1600.00 mm?
oo Used As = H16 @ 150 + = 1986.000 mm? > 1800.000 ~0.K

H16 @ 300
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10
J
e
=
Jg
oY
Hm

4,500

I —— 7 s
————— P~
“apmagee S
fck=30MPa a =
11,530 ’g
/// ol ¥
M~
s =3
[aN}
O /
./
2,970

OIS RNE:

- & MotES0l 2t HHE

[yl

o

@ Ao 2 g =0l
-h(x) =ht+x/n n: e ZA(1:1.0)
- Ko = (1-sin® )*(1+sinp)
O FMEMN WS O, p: SEFH 2&( T2LEHRE 2& p.621)
- p(x) =Ko-g-h(x) qg: &ctE (10.0 kN/m? )
@ s
*» AARE HEagY
- Sl = [p(x)dx =Ko-qg- J(h1+ x/n)dx =Ko-q-(h1-L+ L% /2n)
= 0.500 x 10.000 x (2.000 x 2.970 + 2.970% / (2 x 1.0))
= 51.752 kN
- M1 = J(L-x)P(x)dx =Ko-qg- [(L~-x)(ht+ x/n)dx

= Ko-q- ((h1-L% )/2+L® /6n)
0.500 x 10.000 x ((2.00 x 2.970% ) / 2 + 2.970° / (6 x 1.0))

= 65.936 kN.m

* SEHER A2Y

- SI2 = [p(x)dx =Ko-qg- ] (h+ x/n)dx =Ko-q- (h-L2)
= 0.500 x 10.000 x (4.970 x 1.530)
= 38.021 kN

- M2 = J(L-x)P(x)dx =Ko-q- [ (L~-x)(h+ x/n)dx

= Ko-q- ((h1-L* )/2)
= 0.500 x 10.000 x (4.970 x 1.530% ) / 2
= 29.086 kN.m
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|
w
1l

SI1 + Sl2
MIT + MI2 + (SI1 x L2)

89.773 KN.m
95.022 KN.m

|
=
1}

|
wn
0
I
—
©
=,
>
o
>
I
AN
=
o

1 Jh(x)2 dx =Y -Ko-r- [ (h1+ x/n)? - dx
% -Ko-r-(h1® L+ (h1-L%)/n+L* /3n%)
14 x 0.500 x 19.000 x (2.000% x 2.970 + (2.000 x 2.970% ) / 1.0
+2.970° / (3 x 1.0% ))
= 181.709 kN
=M1 = (L -x)p(x)dx =24 -Ko-r- [(L-x)(h1+x/n)? -dx
= Y -Ko-r-((h1® L% )/2 4+ (h1-L® )/(3n) + L* /12n% )
= 15 x 0.500 x 19.000 x ((2.000% x 2.970% ) / 2 + (2.000 x 2.970° ) / (3 x 1.0)
+2.970* / (12 x 1.0% ))
197.558 kN.m

4
08
i
HI

-Sh2 = Jpx)dx =Y -Ko-r- [h(x)2dx=%¥- -Ko-r- [(hl+x/n)? -dx
= Y -Ko-r-(h1? -L+ (h1-L% )/n+L® /3n%)
= 1 x 0.500 x 19.000 x (4.970% x 1.530)
= 179.514 kN
-M2 = J(L-x)p(x)dx =Y -Ko-r- J(L~-x)(hl+x/n)® -dx
= Y -Ko-r-((h1? -L%)/2+ (h1-L%)/(3n) +L* /12n? )
= 14 x 0.500 x 19.000 x (4.97% x 1.563%2 ) / 2
= 137.328 kN.m
- Sh = Sh1 + Sh2 = 361.223 kN.m
- Mh = Mh1 + Mh2 + (Sh1 x L2) = 571.108 kN.m

Sd = 1.600 - Sh + 1.600 - Sl
= 1.600 x 361.223 + 1.600 x 89.773 = 721.594 kN
Mh = 1.600 - Mh + 1.600 - MI

= 1.600 x 571.108 + 1.600 x 95.022 = 1065.808 kN.m

e - f HOEHN HAZ2E SEE AIIIY

Vu = 721.594 / 4970 x 1.2 = 174.228 kN
Mu = 1065.808 / 4.970 x 1.2 = 257.338 kN.m
Mo = (571.108 + 95.022) / 4.970 x 1.2 = 160.836  kN.m
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m =3 &3
1) &H x=A
- 2232 E HAHDIEZE 30 MPa - & o= 1,000.0 mm
-2 29 g=2% 400 MPa - EZ2EH 80.0 mm
2) E2% &
- 38t §RHE 257.34 kN.m - S§EH=0| 800.0 mm
D ESUEY &t ARHE2S
¢.fy2 2
T AP~ f-d-A+M =0
171, b A -¢-f,-d-A+M,
2.667 As® - 244,800.00 As + 257,337,948 = 0
OlXH Al EH As,0 = 1,064 mm?
@ H2% 8 L 2T HE
2 ESp | %= =]l 2 CHHA As = 1,910 mm?
1st H19 6.67 80 22 E I dz= 80.0 mm
SOl R520|
d=H-dz =800.0 -80.0 = 720.0 mm
SIHEAIZE 2l 20|
a = (As fy)/(0.85 fck b) = (1,910 x 400)/(0.85 x 30 x 1,000.0) = 30.0 mm
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65] = 0.836
c=a/ B1=30.0/0.836 = 35.9 mm
ZA SIEBHEE HE
e€s = gcu - (h-dec—c)/c = 0.003 x (800.0 - 80.0 — 35.9)/35.9 = 0.0572
> Eoallon = 0.004 " 0.K
A HI2E HE
As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x +30/400) x 1,000.0 x 720.0 = 2,520 mm?
As,req = Min.(As,min, 4/3 As,0) = Min. (2,520, 4/3 x 1,064) = 1,419 mm?
< As,used = 1,910 S 0.K
HAHEDHE
oMn = dAs fy (d-a/2) = 0.85 x 1,910 x 400 x (720.0 — 30.0/2) = 457.83 kN.m
> Mu = 257.34 kN.m S 0.K
2) 2 3AAA HE
- A2 ERHE 160.84 KkN.m
@ #EZ29 =2«
Xz_n-AS+n~A%. 1+2~b~d
b b n-A
n =Es / Ec = 200,000 / 28,600 = 7
(nAs) / b=7x 1,910 / 1,000.0 = 13.4 mm
x =-13.4+13.4 x (1 +2 x 720.0 / 13.4) = 126.2 mm
ler = 1/3 b x3 + n As (d-x)2 = 5,384,213,386 mm*
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fs = n Ms (h-x-dc) / lcr
=7 x 160,836,200 x (800 - 126.2 - 80.0) / 5,384,213,386 = 124.2 MPa
@ 58 #2242 4
ker @ AXHMEN 25 = 2 280, 1 22 #F0 S 25= 222 210 > 210
s1 =375 (ker / fs) - 2.5 cc = 457.9 mm
s2 = 300 (ker / fs) = 507.2 mm
Min.[s1, s2] = Min.[457.9, 507.2] = 457.9 mm
> s = 150.0 mm ~0.K
4) M2 &I
- 38 M4 174.23 kN - ©H=0l 700.0 mm
O JHBLEZ QUL HE
ZdCES EAHMHHLE
oVe = ¢1/6 \fck b dv =0.8 x 1/6 x ¥30 x 1,000.0 x 620.0 = 452.78 kN
oVe > Vu 0|22 HEY SR
5) #XE2 AE
® Rea's As = B X H x 0.0020 (< 1800 mm* )[2.& 11.3(3)]
= 1000 x 800 x 0.0020 = 1600.00 mm?
oo Used As = H16 @ 150 + = 1986.000 mm? > 1400.000 ~0.K

H16 @ 300
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12. 83 & dx OHHAE
M~
&
Bt S T2 P> S
N/ ~
| ®
= 6.203 5.2£sz§‘ ,
o
"~.|r*
(C1)
o
=
ol
% o
Y
N
R
LY ﬂ F //
01. 800 10.500 0].800
12.100
Jb. o & H &t
1) A8 2 243 (28 08 JIEL=R)
@ Hgots &S (&2 n)
O (A Clo| =2t
m? kN/m?
S1 6.203 X 0.287 x 0.5 = 0.890 19.000
S2 6.203 X 3.056 = 18.956 19.000
TIHZ2E
S3 5.497 X% 3.056 x 0.5= 8.399 19.000
2 A = 28.246
C1 cadOil Al HEALS = 37.351 24..500
BOXTL Xl = 0.000 24.500
2 H = 37.351
Z A
= A Y W Kn X y Mg M gD
S1 0.890 | 19.000 1 16.912] 0.077 | 9.720 | 12.340 164.389 16.070 -
S2 18.956 | 19.000 [360.171| 0.077 | 8.530 | 10.735] 3072.259 297.716 -
S3 8.399 | 19.000 [159.589] 0.077 | 3.310 | 10.246 | 528.239 125.906 -
2 28.246 536.672 3764.887 439.692 -
C1 37.351124.5001915.100] 0.077 | 6.050 | 4.630 | 5536.352 326.242 -
| 37.351 915.100 5536.352 326.242 -
Z A 1451.8 9301.239 765.934 -




2) HHHEo 2
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@ &A E
FIMSES HEOE2(a 30
FMEES Z A 2(B) 3.277
S =20l CHst 2 : 0.000
H(m) a Ka Pa(kN) Kah Kav Bl
12.610 58.0 0.320 483.247 0.315 0.056
12.610 57.5 0.320 483.576 0.315 0.056
12.610 57.0 0.320 483.702 0.315 0.056
12.610 56.5 0.320 483.622 0.315 0.056
12.610 56.0 0.320 483.333 0.315 0.056
12.610 55.5 0.320 482.834 0.315 0.056
Pah = 1/2 xKah x yt xH?
= 1/2 x0.315 x19.0 x12.611?
= 476.353  KN/m
Pav = 1/2 xKav x yt xH
= 1/2 x0.056 x19.0 x12.611?
= 83.994  KN/m
y =H/ 3= 4.203 m
X = 12.100 m
Mo = Pah Xy = 2002.272 KN.m
Mr=Pav X x = 1016.327 KN.m
@ XTA ESAHSE AH
AMSES HHDE2Z(6= O) 4.403
0IIA ©= tan-1(kh)
H(m) a Kae Pa(kN) Kaeh Kaev Bl
12.610 54.0 0.374 564.725 0.374 0.029
12.610 53.5 0.374 565.097 0.374 0.029
12.610 53.0 0.374 565.270 0.374 0.029
12.610 52.5 0.374 565.240 0.374 0.029
12.610 52.0 0.374 565.004 0.374 0.029
Paeh = 1/2 xKaeh x yt xH?
= 1/2 x0.374 x19.0 x12.611?
= 565.085 KN/m
Paev = 1/2 xKaev x yt xH?
= 1/2 x0.029 x19.0 x12.611?
= 43.396  KN/m
y =H /2= 6.305 m
X = 12.100 m
Mo = Pah Xy = 3562.860 KN.m
Mr =Pav x x = 525.098 KN.m
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Lh. et 8 &8 &

1) &Al
® Jl tHsr ord
H= 476.353 kN
V= 1451.772 + 83.994 = 1535.766 kN
Mr = 9301.239 + 1016.327 = 10317.566 KN.m
My = 2002.272 KN.m
S.F=33M / >Mo = 5.163 > 2.0 =0.K
e =B/2- (XM - >Mo) / >V
= 12.1 /2 - ( 10317.566 - 2002.272 )/  1535.766
= 0.636 < 3.025 (B/4) 20K (II=XIEHOl B0 A )

bzt g,

: “ (73 5 tang,) P e
&3 gage y‘]rj_‘;ﬁ'g‘] cp=0
&% ga0E Aold 48 e A4 :"‘1’3 36 O =0
DEERERS tan gy = 0.6 cs=0
a3 & 9 oA bn= 4 cr=c
Ot& A= p= tan(®B) = 0.600
Hr =C xAe + XV xp
= 0.000 X 12.100 + 1635.766  x 0.600
= 921.460 kN
SF=Hr/H=
= 921.460 / 476.353
= 1.934 > 1.5 50K
2) XI™Al
® &0l st o+F
H= 565.085 kN
V= 1451.772  + 43.396 = 1495.168 kN
Mr = 9301.239 + 525.098 = 9826.337 KN.m
My = 4328.794 KN.m
SF=3M/ ¥Mo= 2270 > 2.0 0K
e =B/2-(3Mr - >Mo) / 3V
= 12.1 /2 - ( 9826.337 - 4328.794 )/  1495.168
= 2.373 < 4.033 (B/3) S 0K (JIEXIBHOl &Brol A=)
@ S0l st o+d
Hr =C xAe + >V Xy
= 0.000 X 12.100 + 1495.168 x 0.600
= 897.101 kN
SF=Hr/H=

897.101 / 565.085
1.588 > 1.2 -0.K
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