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. AA=A

1) & 4 #&15 900
2) 71 = 8 4 Hdol=
3) E AN 5
@ che ® ™= 2 y t = 19.00 KN/m?®
ysub = 10.00 kN/m®
yw = 10.00 kN/m?®
@ .f 5 o} & zt ® = 30 deg
® E & A = HXNELHT ME
Ko = 1 - sin®
= 1 - sin 30 = 0.500
=HE NX| 120
X EHhe NX| 20
4) st &
O 1™sE
x I S ya = 23.00 kN/m®
» HMZ Z3z|E yc = 25.00 kN/m®
» B2 Z3z|E yc = 23.00 kN/m®
@ st = DB- 24 Xg — X|SHEMA | =R =
1) kogler&loll 2|gt =2H &st5o S71 SEZSHE(DB-247|F)
E 1 F A (m) CHESHE (kN/m?) Hi L
1.0 51.0 » EIlo] F7F g2 LHEEE ALY
1.5 39.0 e Ma%
2.0 21.0 *10mo| Ate| Exlof cfst =3
2.5 17.0 5= 2 10kN/m?2 Shot
3.0 15.0
7.0 15.0
8.0 12.0
9.0 11.0
10.0 9.0
5) of & 2l o D = 15.2 n




* =] o of = 0.8
* = e v = 0.75
7)AFE M=
O 2 3eg E A E: fck = 21 Mpa
@ Z32|E EMAHL :© Ec = 4270 x  we'® x4 fck
= 24.459 x 10° Mpa -— 2,7 P70
@ Eds ZEx: fy = 400 Mpa
® H Z EMMA : Es = 2.0 x 10° Mpa
PPN
® T2u MdAZI=E ! u 2 (2000 )
@ Z3ZE FEHATIE val o5 (2007)
@ EMHdARYE st= =2 A (2001 )
® HZ Z3Z|E dAwEE A o2 (1991)
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1) 2FsE  (Xstot el=u) - CASE 1

®© = Z 0.600 x 23.00

13.800  kN/m2

0l

11.400 x 19.00

216.600 _ kN/m?
S 230.400 KN/m?

O

@ & XN

2) E & (XI&=sIt fi2m) - CASE 2

*» MXEYUAF Ko = 1 - sin 30 = 0.500
— —
ql
o
o
o
N ™
I
e
a2 .
@ Klj E o}
ql = 0.5 x( 0.600 x 23.00 + 11.500 x 19.00 ) = 116.150  kN/m?
g2 = 116.2 + 0.5 x 3.000 x 19.000 = 144.650 KkN/m?
3) nHSE  (XlsteIt }A=SM) - CASE 3
® = I = 0.600 x 23.00 = 13.800  kN/m?
@ & * = 0.400 x 19.00 + 11.0 x 10.00 = 117.600  kN/m?

S 131.400 KkN/m2

4 & & (XIst7t AS2m) - CASE 4

* HMXEYHFE Ko = 1 - sin 30 = 0.500
—> — 5
ql
o
o
o
¢ ™
1
=
q2 . )
® M e &
ql = 0.5 x (( 0.600 x 23.000 + 0.400 x 19.00

+ ( 11.000 + 0.100 ) x 10.00 )) = 66.200  kN/m?



0.5 X

- CASE b

DB -

- CASE 7

( Ex FH7t

3.000 x 10.00

24 g

12.000

qwhz

\

( 11.000 +

111.0

+ 3.000

0.100

) x 10.00 =

x 10.000 =

3.20 ) x 10.00

m OlE=2

3.000

h =

111.000

141.000

= 110.0 kN/m?

= 142.0 kN/m?

)

kN/m?

kN/m?

81.200

kN/m?2



1) X|EHEEE A 5 AE
® Xlgte| HYAH

56000  kN/m?

( Bv / 0.3)7%4

186666.667 x ( 1.152

= 68057  kN/m?®

= 1 )
3 o x 1
= 1.152
/ 0.3)79%4

x 56000 =

m

186666.7

68057.200 KkN/m?®

KN/m?2
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A
ot

1) Setots ZEA
SIS/ aHaE
CONB A | Hst [ RISt =ere =l TE T
AE i B
coMB - 1 1.4 1.4
coMB - 2 1.4 1.4 1.4
coMB - 3 1.2 1. 1.6 1.6 1.6 1.2
CoMB - 4 1.2 1. 1.6 1.6 1.2
COMB - 5 1.2 1. 1.6 1.6 1.6 1. 1. 1.2
COMB - 6 1.2 1. 1.6 1.6 1. 1. 1.2
coMB - 7 1.2 1
coMB - 8 1.2
COMB - 9 0.9 1.6 1.6 1.6
COMB - 10 0.9 1.6 1.6 1.6 1.6 1.6
COMB - 11 1.2 1. 1.6 0.8 0.8 1.2
COMB - 12 1.2 1. 0.8 0.8 1.2
COMB - 13 1.2 1. 1.6 0.8 0.8 1. 0.8 1.2
CoMB - 14 1.2 1. 0.8 0.8 1. 0.8 1.2
2) ALE3HE HEA
SIEE R T
COMB FA | x5k [ XI5k =ore T TE LT
A& " A
COMB - 1 1.0 1.0
COMB - 2 1.0 1.0 1.0
COMB - 3 1.0 1.0 1.0 1.0 1.0 1.0
COMB - 4 1.0 1. 1.0 1.0 1.0
COMB - 5 1.0 1. 1.0 1.0 1.0 1. 1. 1.0
COMB - 6 1.0 1.0 1.0 1. 1. 1.0
COMB - 7 1.0 1.0
CoMB - 8 1.0
CoMB - 9 1.0 1.0 1.0 1.0
COMB - 10 1.0 1.0 1.0 1.0 1.0 1.0
COMB - 11 1.0 1. 1.0 0.5 0.5 1.0
COMB - 12 1.0 1.0 0.5 0.5 1.0
COMB - 13 1.0 1. 1.0 0.5 0.5 1. 0.5 1.0
CoMB - 14 1.0 1.0 0.5 0.5 1. 0.5 1.0




. StE MSte

1) CASE 1 - T A= : PROGRAMLH RSH &
2) CASE 2 - IHEE (Xstsot glsm)
Wt

I Y R

e (xI3t5:7

3) CASE 3 -
at "
_ )
a2 ,
4) CASE 4 -
5) CASE 5 -
q1 "
_ )
q2 s

Wt

Ws

gl

g2

TA

Wt

Ws

gl

g2

= 230.400

= 0.000

= 116.150

= 144.650

A= 2 PROGRAMLH AbZ Al A

= 131.400

0.000

66.200

81.200

KN/m?2

KN/m?2

KN/m?

kN/m?

kN/m?

kN/m?

kN/m?

kN/m?



6) CASE 6 - & 8 =
Pv\
Pv\
> Ph\ Ph\ Ph\
7) CASE 7 - & = ¢
: awh
_ ) e
. . gwh2
8 CASE 8§ - T &
qwv1
v l l v awv
1 T T T T a2

qwv2

10.000

5.000

110.000

142.000

kN/m?2

KN/m?2

111.000  kN/m?2

141.000  kN/m?

kN/m?

kN/m?
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cheig s

1) 4%7A

fck = 21 Mpa fy = 400 Mpa k1=0.8, of =0.85, dv =0.75
B (cm) H (cm) d (cm) /= (cm) Mu(kN.m) Vu (kN)
100.000 20.000 10.000 10.000 11.553 53.908
Mu/ ®=Asxfy /(d-a/2) - (1)
a=As x fy / (0.85 x fck x b) ———————————— (2)
H(2)2 (1) HYUSIH OIXNLHAIOZ AsE REHC
fy 2 Mu
As? - fy xdxAs+ =0
2 x 0.8 x fck xb o
— Req As = 3.538 on?
Use As = 6.335 en® (1= H13 @ 200 ) , [AFE2E 1.791]
- Hayl AE
Pmin = 1.4/ fy = 0.00350

0.25 X~/ fck / fy =

0.00286 , Pmin = 0.0035 ®H&.

Pmax = 0.75 x Pb = 0.75 x k1 x ®©x (fck / fy) x {600 / (600 + fy)}
Puse = As / bd

> Puse

a3&

o A fy (d

= 0.00634

> Pmin — &24|

;a =As x fy / (0.85 x fck x b)

> M, =

= ®g 229 AE

()

- a/2)
11.553 kN.m
(D= 10.00 cm

=, 0K

1.420

20.010 kN.m

cm

0.K [&HE 1.732]

)

®Ve = 0.75x 1/6 x yfck x b xd=0.75x 1/6 x v21 x 100 x 10

- EAET

1/2®Ve =

deEZ2 2t

> \Vu-=

SEELS

28.641 kN
20.

53.908 kN

00 cm

Av_req =0.35 x B xS / fy
=0.35 x 100 x 20 / 400

Av_used

6.335

on®  (

Vu

Moy 2ge

= 53.908 kN

1.75  onf
EA ) > 1.75

cm?

= 0.01707

B
b
2
i
H
0y
e

0.K

57.282 kN

fo



2) o3 A

fck = 21 Mpa fy = 400Mpa , k1 =0.85, of =0.85, ®v =0.75
B (cm) H (cm) d (cm) o= (cm) Mu(kN.m) Vu (kN)
100.000 20.000 10.000 10.000 7.935 63.420
Mu/ ® =As x fy / (d - a/2) (1)
a=As x fy / (0.85 x fck x b) (2)
H(2)E K (1)0l HUSIH OIXNLHAIOR AsE REHLL
fy 2 Mu
As? - fy xdx As + =0
2 x 0.8 x fck xb 0]
— Req As = 2.398 om?
Use As = 6.335 em® (1= H13 @ 200 ) , [AF2E 2.642]
= HI2H HAE
Pmin = 1.4 / fy = 0.00350
0.25 X+ fck / fy = 0.00286 , Pmin = 0.0035 &=,
Pmax = 0.75 x Pb = 0.75 x k1 x ®©x (fck / fy) x {600 / (600 + fy)} = 0.01707
Puse = As / bd = 0.00634
Pmax = Puse = Pmin — E2Z2Hl 2=, .. 0.K
= 8 3o HE
OM, = ® A, fy (d - a/2) = 20.010 kN.m
;a =As x fy / (0.85 x fck x b) = 1.420 ocm
> M, = 7.935 kN.m 0.K [QtEE 2.522]
= MO 8ol AE (D= 10.00 cm )
®Ve = 0.75 x 1/6 x Jfck xb xd=0.75 x 1/6 x 421 x 100 x 10 = 57.282 kN
< Vu-= 63.420 kN S MEHB 2He
| ANE 389 HE
1/20Vc = 28.641 kN < Vu = 63.420 kN E AN B2 &
HdEHEIZ 2t = 20.00 cm
Av_req = 0.35 x B xS / fy
=0.35 x 100 x 20 / 400 = 1.75 cm?
Av_used = 6.335 em® ( 5- H13 EA ) > 1.75 cm? 0.K



3) s & T+ A

fck = 21 Mpa fy = 400Mpa , k1 =0.85, of =0.85, ®v =0.75
B (cm) H (cm) d (cm) o= (cm) Mu(kN.m) Vu (kN)
100.000 20.000 10.000 10.000 6.070 45 .467
Mu/ ® =As x fy / (d - a/2) (1)
a=As x fy / (0.85 x fck x b) (2)
H(2)E K (1)0l HUSIH OIXNLHAIOR AsE REHLL
fy 2 Mu
As? - fy xdx As + =0
2 x 0.8 x fck xb 0]
— Req As = 1.822 om?
Use As = 6.335 em® (1= H13 @ 200 ) , [AF2E 3.477]
= HI2H HAE
Pmin = 1.4 / fy = 0.00350
0.25 X+ fck / fy = 0.00286 , Pmin = 0.0035 &=,
Pmax = 0.75 x Pb = 0.75 x k1 x ®©x (fck / fy) x {600 / (600 + fy)} = 0.01707
Puse = As / bd = 0.00634
Pmax = Puse = Pmin — E2Z2Hl 2=, .. 0.K
= 8 3o HE
OM, = ® A, fy (d - a/2) = 20.010 kN.m
;a =As x fy / (0.85 x fck x b) = 1.420 ocm
> M, = 6.070 kN.m 0.K [ot™E 3.297]
= MO 8ol AE (D= 10.00 cm )
®Ve = 0.75 x 1/6 x Jfck xb xd=0.75 x 1/6 x 421 x 100 x 10 = 57.282 kN
> \Vu-= 45 .467 kN S MEHB2 EER
| ANE 389 HE
1/20Vc = 28.641 kN < Vu = 45.467 kN E AN B2 &
HdEHEIZ 2t = 20.00 cm
Av_req = 0.35 x B xS / fy
=0.35 x 100 x 20 / 400 = 1.75 cm?
Av_used = 6.335 em® ( 5- H13 EA ) > 1.75 cm? 0.K
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* =] o of = 0.8
* = e v = 0.75
7)AFE M=
O 2 3eg E A E: fck = 21 Mpa
@ Z32|E EMAHL :© Ec = 4270 x  we'® x4 fck
= 24.459 x 10° Mpa -— 2,7 P70
@ Eds ZEx: fy = 400 Mpa
® H Z EMMA : Es = 2.0 x 10° Mpa
PPN
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@ EMHdARYE st= =2 A (2001 )
® HZ Z3Z|E dAwEE A o2 (1991)
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1) 2FsE  (Xstot el=u) - CASE 1

® = ZF 0.600 x 23.00 13.800  kN/m2

0l

11.400 x 19.00 216.600  kN/m?

S 230.400 KN/m?

O

@ & XN

2) E & (XI&=sIt fi2m) - CASE 2

*» MXEYUAF Ko = 1 - sin 30 = 0.500
— —
ql
Te)
N~
(<o}
N N
I
e
a2 .
@ Klj E o}
ql = 0.5 x( 0.600 x 23.00 + 11.525 x 19.00 ) = 116.388 kN/m?
g2 = 116.4 + 0.5 x 2.675 x 19.000 = 141.800 KkN/m?
3) nHSE  (XlsteIt }A=SM) - CASE 3
® = I = 0.600 x 23.00 = 13.800  kN/m?
@ & * = 0.400 x 19.00 + 11.0 x 10.00 = 117.600  kN/m?

S 131.400 KkN/m2

4 & & (XIst7t AS2m) - CASE 4

* HMXEYHFE Ko = 1 - sin 30 = 0.500

—> —9

ql

2.675

h =

gl = 0.5 x (( 0.600 x 23.000 + 0.400 x 19.00
+ ( 11.000 + 0.125 ) x 10.00 )) = 66.325 kN/m?



g2 = 66.325 + 0.5 x 2.675 x 10.00
5) & 35t & - CASE 5
® X EMNSHSHS DB- 24 =g
@ HdzstE ¥ FWHstE ( EX FA7F 12.000 m O|EZ )
P,, = 10.000 kN/m?2
Pm = 5000 l‘(N/m2
6) ¥ = & - CASE 7
qwh1 -
Lo
N~
(<o}
< o
1l
<
> —
qwhz
qwh1 = ( 11.000 + 0.125 ) x 10.00 = 111.250 kN/m?
qwh2 = 111.3 + 2.675 x 10.000 = 138.000 KN/m?
7 &85 - CASE 8
O AFEsH o 285t 2
qwv1 = 11.000 x 10.00 = 110.0 kN/m2
@ stEL&ei=o =25t =
qwv2 = ( 11.000 + 2.90 ) x 10.00 = 139.0 kN/m2

79.700

kN/m?2



1) X|EHEEE A 5 AE
® Xlgte| HYAH

56000  kN/m?

( Bv / 0.3)7%4

186666.667 x ( 1.418

= 58243  kN/m?®

3 o x 1

= 1.418

/ 0.3)7%4

x 56000 =

m

186666.7

58242.714 kN/m?®

KN/m?2



ok
oiM

A
ot

1) Setots ZEA
SIS/ aHaE
CONB A | Hst [ RISt =ere =l TE T
AE i B
coMB - 1 1.4 1.4
coMB - 2 1.4 1.4 1.4
coMB - 3 1.2 1. 1.6 1.6 1.6 1.2
CoMB - 4 1.2 1. 1.6 1.6 1.2
COMB - 5 1.2 1. 1.6 1.6 1.6 1. 1. 1.2
COMB - 6 1.2 1. 1.6 1.6 1. 1. 1.2
coMB - 7 1.2 1
coMB - 8 1.2
COMB - 9 0.9 1.6 1.6 1.6
COMB - 10 0.9 1.6 1.6 1.6 1.6 1.6
COMB - 11 1.2 1. 1.6 0.8 0.8 1.2
COMB - 12 1.2 1. 0.8 0.8 1.2
COMB - 13 1.2 1. 1.6 0.8 0.8 1. 0.8 1.2
CoMB - 14 1.2 1. 0.8 0.8 1. 0.8 1.2
2) ALE3HE HEA
SIEE R T
COMB FA | x5k [ XI5k =ore T TE LT
A& " A
COMB - 1 1.0 1.0
COMB - 2 1.0 1.0 1.0
COMB - 3 1.0 1.0 1.0 1.0 1.0 1.0
COMB - 4 1.0 1. 1.0 1.0 1.0
COMB - 5 1.0 1. 1.0 1.0 1.0 1. 1. 1.0
COMB - 6 1.0 1.0 1.0 1. 1. 1.0
COMB - 7 1.0 1.0
CoMB - 8 1.0
CoMB - 9 1.0 1.0 1.0 1.0
COMB - 10 1.0 1.0 1.0 1.0 1.0 1.0
COMB - 11 1.0 1. 1.0 0.5 0.5 1.0
COMB - 12 1.0 1.0 0.5 0.5 1.0
COMB - 13 1.0 1. 1.0 0.5 0.5 1. 0.5 1.0
CoMB - 14 1.0 1.0 0.5 0.5 1. 0.5 1.0




. StE MSte

1) CASE 1 - T A= : PROGRAMLH RSH &
2) CASE 2 - IHEE (Xstsot glsm)
Wt

I Y R

e (xI3t5:7

3) CASE 3 -
at "
_ )
a2 ,
4) CASE 4 -
5) CASE 5 -
q1 "
_ )
q2 s

Wt

Ws

gl

g2

TA

Wt

Ws

gl

g2

= 230.400

= 0.000

= 116.388

= 141.800

A= 2 PROGRAMLH AbZ Al A

= 131.400

0.000

66.325

79.700

KN/m?2

KN/m?2

KN/m?

kN/m?

kN/m?

kN/m?

kN/m?

kN/m?



6) CASE 6 - & 8 =
Pv\
Pv\
> Ph\ Ph\ Ph\
7) CASE 7 - & = ¢
: awh
_ ) e
. . gwh2
8 CASE 8§ - T &
qwv1
v l l v awv
1 T T T T a2

qwv2

10.000

5.000

110.000

139.000

kN/m?2

KN/m?2

111.250  kN/m?2

138.000  kN/m?

kN/m?

kN/m?
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cheig s

1) 4%7A

fck = 21 Mpa fy = 400 Mpa k1=0.8, of =0.85, dv =0.75
B (cm) H (cm) d (cm) /= (cm) Mu(kN.m) Vu (kN)
100.000 25.000 12.500 12.500 19.885 69.030
Mu/ ®=Asxfy /(d-a/2) - (1)
a=As x fy / (0.85 x fck x b) ———————————— (2)
H(2)2 (1) HYUSIH OIXNLHAIOZ AsE REHC
fy 2 Mu
As? - fy xdxAs+ =0
2 x 0.8 x fck xb o
— Req As = 4.893 on?
Use As = 6.335 en® (1= H13 @ 200 ) , [AFE2E 1.295]
- Hayl AE
Pmin = 1.4/ fy = 0.00350

0.25 X~/ fck / fy =

0.00286 , Pmin = 0.0035 ®H&.

Pmax = 0.75 x Pb = 0.75 x k1 x ®©x (fck / fy) x {600 / (600 + fy)}
Puse = As / bd

> Puse

a3&

o A fy (d

= 0.00507

> Pmin — &24|

;a =As x fy / (0.85 x fck x b)

> M, =

= ®g 229 AE

()

- a/2)
19.885 kN.m
(D= 12.50 cm

=, 0K

1.420

25.394 kN.m

cm

0.K [etAE 1.277]

)

®Ve = 0.75x 1/6 x Y fck x b xd=0.75x 1/6 x 421 x 100 x 12.5

- EAET

1/2®Ve =

deEZ2 2t

> \Vu-=

SEELS

35.802 kN
20.

69.030 kN

00 cm

Av_req =0.35 x B xS / fy
=0.35 x 100 x 20 / 400

Av_used

6.335

on®  (

Vu

Moy 2ge

= 69.030 kN

1.75  onf
EA ) > 1.75

cm?

= 0.01707

= 71.603 kN

B
b
2
i
H
0y
e

0.K

fo



2) o3 A

fck = 21 Mpa fy = 400Mpa , k1 =0.85, of =0.85, ®v =0.75
B (cm) H (cm) d (cm) o= (cm) Mu(kN.m) Vu (kN)
100.000 20.000 10.000 10.000 11.780 68.240

Mu/ ® =As x fy / (d - a/2) (1)
a=As x fy / (0.85 x fck x b)
X (2)2 K (1)0l CHYUGHY OIXMEELFACZ As

£ PS5
fy 2 Mu
As? - fy xdx As + =0

2 x 0.8 x fck xb O

— Req As = 3.611 om?

Use As = 6.335 em® (1= H13 @ 200 ) , [AF2E 1.754]
= HI2H HAE

Pmin = 1.4 / fy = 0.00350

0.25 X+ fck / fy = 0.00286 , Pmin = 0.0035 &,
Pmax = 0.75 x Pb = 0.75 x k1 x ®©x (fck / fy) x {600 / (600 + fy)} = 0.01707
Puse = As / bd = 0.00634
Pmax = Puse = Pmin — E2Z2Hl 2=, .. 0.K
= 8 3o HE
OM, = ® A, fy (d - a/2) = 20.010 kN.m
;a =As x fy / (0.85 x fck x b) = 1.420 ocm
> M, = 11.780 kN.m 0.K [CtEE 1.699]

= MO 8ol AE (D= 10.00 cm )

®Ve = 0.75 x 1/6 x Jfck xb xd=0.75 x 1/6 x 421 x 100 x 10 = 57.282 kN

< Vu-= 68.240 kN S dEHEY 2R
= EANME SO HE
1/20Vc = 28.641 kN < Vu = 68.240 kN E AN B2 &
HdEHEIZ 2t = 20.00 cm
Av_req = 0.35 x B xS / fy
=0.35 x 100 x 20 / 400 = 1.75 cm?

Av_used = 6.335 em® ( 5- H13 EA ) > 1.75 cm? 0.K



3) s & T+ A

fck = 21 Mpa fy = 400Mpa , k1 =0.85, of =0.85, ®v =0.75
B (cm) H (cm) d (cm) o= (cm) Mu(kN.m) Vu (kN)
100.000 20.000 10.000 10.000 9.964 56.166
Mu/ ® =As x fy / (d - a/2) (1)
a=As x fy / (0.85 x fck x b) (2)
H(2)E K (1)0l HUSIH OIXNLHAIOR AsE REHLL
fy 2 Mu
As? - fy xdx As + =0
2 x 0.8 x fck xb 0]
— Req As = 3.034 om?
Use As = 6.335 em® (1= H13 @ 200 ) , [AF2E 2.088]
= HI2H HAE
Pmin = 1.4 / fy = 0.00350
0.25 X+ fck / fy = 0.00286 , Pmin = 0.0035 &=,
Pmax = 0.75 x Pb = 0.75 x k1 x ®©x (fck / fy) x {600 / (600 + fy)} = 0.01707
Puse = As / bd = 0.00634
Pmax = Puse = Pmin — E2Z2Hl 2=, .. 0.K
= 8 3o HE
OM, = ® A, fy (d - a/2) = 20.010 kN.m
;a =As x fy / (0.85 x fck x b) = 1.420 ocm
> M, = 9.964 kN.m 0.K [CtME 2.008]
= MO 8ol AE (D= 10.00 cm )
®Ve = 0.75 x 1/6 x Jfck xb xd=0.75 x 1/6 x 421 x 100 x 10 = 57.282 kN
> \Vu-= 56.166 kN S dEHEY 2ER
| ANE 389 HE
1/20Vc = 28.641 kN < Vu = 56.166 kN E AN B2 &
HdEHEIZ 2t = 20.00 cm
Av_req = 0.35 x B xS / fy
=0.35 x 100 x 20 / 400 = 1.75 cm?
Av_used = 6.335 em® ( 5- H13 EA ) > 1.75 cm? 0.K






. AA=A

1) & Al &35 »1500
2) 72l = & 2 EESEES
3) E & A 7
O AMAHESE yt = 19.00 kN/m?®
ysub = 10.00 kN/m®
yw = 10.00 kN/m?®
@ f & o &2 ; ® = 30 deg
® = & Al MR EUH S MR
Ko = 1 - sin®
= 1 - sin 30 = 0.500
EHE NX| 20
MEFSEEE NX| 1 20
4) st &
® nYstE
. = o ya = 23.00 kN/m?
» HMZ Z32|E yc = 25.00 kN/m®
« B2 Z32|E yC = 23.00 kN/m®
@ #sts  B- 24 HE R SHE M 7| E AR

1) kogler&iof o|gt 2™ &stEo| S7t SEESHS(DB-247|&F)

£ 1 5 A (m) CHESIE (kN/m?) ] A
1.0 51.0 » B B2t g2 -HEsIE A9
1.5 39.0 e Mg
2.0 21.0 *»10mo|Ate| E ol s ™
2.5 17.0 stz 2 10kN/m’2 Bhoh
3.0 15.0
7.0 15.0
8.0 12.0
9.0 1.0
10.0 9.0

Sl

[=]
=
o
N
o

D = 15.200 m



* = : of = 0.85
* B ov = 0.75
7)AFE M=
O3 E &L fck = 21 Mpa
@ Z32|E EMAHL ¢ Ec = 4270 x  we'® x4 fck
= 24.459 x 10° Mpa -—-—2 F P70
@H=g=s & fy = 400 Mpa
® H Z EMMA : Es = 2.0 x 10° Mpa
PPN
O E2u MdAZIE al al 2 (2000 )
® Z3I2E FRHEATIE o m 82 (2007)
@E=z2dHAed o= B2 3AF (2001 )
® HZ 232E MdAHE cH om0 (1991)



7+

T

E.I_|-I:I

o

00v 1

12.000 m

D

00cE

0S¢ H

0S¢

H 00¢

TONREN

000k

000LL

| 200

1500

200 |

1900




1) nd@stE  (X[sk71 ;A2m) - CASE 1

0.600 x 23.00 = 13.800  kN/m?

Ol

© = ¥

11.400 x 19.00 = 216.600  KN/m2
5>  230.400 KN/m2

O

@ 5 *

2) E & (Xlsts7t ;A2m) - CASE 2

*» MXEYUAF Ko = 1 - sin 30 = 0.500
< —
ql
[Te)
N~
(o))
D o
I
R
g2 «
® dE ¢
gl = 0.5 x( 0.600 x 23.00 + 11.525 x 19.00 ) = 116.388 kN/m?
g2 = 116.4 + 0.5 x 2.975 x 19.000 = 144.663 kN/m?
3) nHsSE (XAIske7F ASm) - CASE 3
» T 2z = 0.600 x 23.00 = 13.800  kN/m?2
@ 5 X = 0.400 x 19.00 + 1.0 x 10.00 = 117.600  kN/m?

S 131.400 KN/m?

4 & 2 (XIsk=7t A2M) - CASE 4

* MXEYAT Ko = 1 - sin 30 = 0.500
< —9
ql
Lo
N~
»
< I
1
=
a2 J
o ™M E &
ql = 0.5 x (( 0.600 x 23.000 + 0.400 x 19.00

+ ( 11.000 + 0.125 ) x 10.00 )) = 66.325  kN/m?



g2 = 66.325 + 0.5 x 2.975 x 10.00
5) & st & - CASE 5
® X FEXst&stE DB- 24 X2
® HzotE 4 FHsE ( En FHIE 12.000 m ol2Z2 )
P,y = 10.000 kN/m2
Poi = 5.000 kN/m?
6) & = & - CASE 7
qwh1 ‘ .
5
N o
I
<
qwh: )
qwh = ( 11.000 + 0.125 ) x 10.00 = 111.250 kN/m?
qwh2 = 111.3 + 2.975 x 10.000 = 141.000 KkN/m?
7 &5 - CASE 8
® AEseE0 2Este =
qwv = 11.000 x 10.00 = 110.0 kN/m?
@ stREE&eE 25t =
qwv2 = ( 11.000 + 3.20 ) «x 10.00 = 142.0 kN/m?

81.200

kN/m?2



1) X|EHEEE A 5 AE

® Xlgte| HYAH

Eo = 56000 kN/m?
@ ANYE xGRAS (o = 1 )
Kvo = 1/0.3 x o x Eo = 1/0.3 x 1 x 56000 = 186666.7 kN/m?

Bv :J(3.14di2)/4 = 1.683
@ sMAstEZ e sh X Qe A
Kv = Kvox ( Bv / 0.3)7%4
= 186666.667 x ( 1.683 / 0.3)73/4 = 51199.579 kN/m®

= 51200  kN/m®
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coMB -1 1.4
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COMB - 5 1.2
COMB - 6 1.2
coMB -7 1.2
comB - 8 1.2
coMB -9 0.9
COMB - 10 0.9
comB - 11 1.2
COMB - 12 1.2
COMB - 13 1.2
coMB - 14 1.2

2) AIZSHE HEA
EEE.

X

COMB B
coMB -1 1.0
coMB - 2 1.0
coMB - 3 1.0
coMB - 4 1.0
COMB - 5 1.0
COMB - 6 1.0
coB -7 1.0
coMB - 8 1.0
coMB -9 1.0
COMB - 10 1.0
coMB - 11 1.0
CoMB - 12 1.0
CoOMB - 13 1.0
coMB - 14 1.0
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5t MstT
1) CASE 1 - A X5 : PROGRAMLE Xp-=H 2k
2) CASE 2 - ™SS (X8t ot elem)
Wt
Wt = 230.400 KN/m?
Ws
I i i i | Ws =  0.000 kN/m?
3) CASE 3 - ® E @ (X|5t=7} glem)
al | ql = 116.388  kN/m>
) A
@ R j @ = 144.663  kN/m?
4) CASE 4 - ZDHEE (X7t SM)
Wt T XSS PROGRAMLY XFE 7 AF
Wt = 131.400 KN/m?
, ! ! I , Ws =  0.000  KN/m?
5) CASE 5 - M E ¢ (xlst57t den)
al [ ¢l = 66.325  KkN/m?
) A
@ R j @ = 81.200  kN/m?




6) CASE 6 - & 3 =
I:)vl
P, = 10.000 KN/m2

;‘7 A4 VV:

| P P, Py =  5.000 KN/m2
7) CASE 7 - & % ¢

i awhl = 111.250  KkN/m?

—» l—\

R j wh2 = 141.000  kN/m?

8) CASE 8 - B4 ¢
aqwv1
v y y y 1 qwi = 110,000 KN/m?
[ T T 1 T w2 = 142.000 KN/m?

aqwv2
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cheig s

1) 4%7A

fck = 21 Mpa fy = 400 Mpa k1=0.8, of =0.85, dv =0.75
B (cm) H (cm) d (cm) /= (cm) Mu(kN.m) Vu (kN)
100.000 25.000 12.500 12.500 24.105 81.160
Mu/ ®=Asxfy /(d-a/2) - (1)
a=As x fy / (0.85 x fck x b) ———————————— (2)
H(2)2 (1) HYUSIH OIXNLHAIOZ AsE REHC
fy 2 Mu
As? - fy xdxAs+ =0
2 x 0.8 x fck xb o
— Req As = 5.994 on?
Use As = 6.335 en® (1= H13 @ 200 ) , [AFE2E 1.057]
- Hayl AE
Pmin = 1.4/ fy = 0.00350

0.25 X~/ fck / fy =

0.00286 , Pmin = 0.0035 ®H&.

Pmax = 0.75 x Pb = 0.75 x k1 x ®©x (fck / fy) x {600 / (600 + fy)}
Puse = As / bd

> Puse

a3&

o A fy (d

= 0.00507

> Pmin — &24|

;a =As x fy / (0.85 x fck x b)

> M, =

= ®g 229 AE

()

- a/2)
24.105 kN.m
(D= 12.50 cm

=, 0K

1.420

25.394 kN.m

cm

0.K [2tAE 1.053]

)

®Ve = 0.75x 1/6 x Y fck x b xd=0.75x 1/6 x 421 x 100 x 12.5

+

m

EN

[pal
mn

1/2®Ve =

deEZ2 2t

< Vu=

SEELS

35.802 kN
20.

81.160 kN

00 cm

Av_req =0.35 x B xS / fy
=0.35 x 100 x 20 / 400

Av_used

6.335

on®  (

Vu

OBy 2R

= 81.160 kN

1.75  onf
EA ) > 1.75

cm?

= 0.01707

= 71.603 kN

B
b
2
i
H
0y
e

0.K

fo



2) o3 A

fck = 21 Mpa fy = 400Mpa , k1 =0.85, of =0.85, ®v =0.75
B (cm) H (cm) d (cm) o= (cm) Mu(kN.m) Vu (kN)
100.000 20.000 10.000 10.000 16.990 101.530

Mu/ ® =As x fy / (d - a/2) (1)
a=As x fy / (0.85 x fck x b)
X (2)2 K (1)0l CHYUGHY OIXMEELFACZ As

£ PS5
fy 2 Mu
As? - fy xdx As + =0

2 x 0.8 x fck xb O

— Req As = 5.313 om?

Use As = 6.335 em® (1= H13 @ 200 ) , [AFZ2E 1.192]
= HI2H HAE

Pmin = 1.4 / fy = 0.00350

0.25 X+ fck / fy = 0.00286 , Pmin = 0.0035 &,
Pmax = 0.75 x Pb = 0.75 x k1 x ®©x (fck / fy) x {600 / (600 + fy)} = 0.01707
Puse = As / bd = 0.00634
Pmax = Puse = Pmin — E2Z2Hl 2=, .. 0.K
= 8 3o HE
OM, = ® A, fy (d - a/2) = 20.010 kN.m
;a =As x fy / (0.85 x fck x b) = 1.420 ocm
> M, = 16.990 kN.m 0.K [otEE 1.178]

= MO 8ol AE (D= 10.00 cm )

®Ve = 0.75 x 1/6 x Jfck xb xd=0.75 x 1/6 x 421 x 100 x 10 = 57.282 kN

< Vu-= 101.530 kN S MEHB 2He
= EANME SO HE
1/20Vc = 28.641 kN < Vu = 101.530 kN E AN B2 &
HdEHEIZ 2t = 20.00 cm
Av_req = 0.35 x B xS / fy
=0.35 x 100 x 20 / 400 = 1.75 cm?

Av_used = 6.335 em® ( 5- H13 EA ) > 1.75 cm? 0.K



3) s & T+ A

fck = 21 Mpa fy = 400Mpa , k1 =0.85, of =0.85, ®v =0.75
B (cm) H (cm) d (cm) o= (cm) Mu(kN.m) Vu (kN)
100.000 20.000 10.000 10.000 13.160 64 .860

Mu/ ® =As x fy / (d - a/2) (1)
a=As x fy / (0.85 x fck x b)
X (2)2 K (1)0l CHYUGHY OIXMEELFACZ As

£ PS5
fy 2 Mu
As? - fy xdx As + =0

2 x 0.8 x fck xb O

— Req As = 4.055 om?

Use As = 6.335 em® (1= H13 @ 200 ) , [AF2E 1.562]
= HI2H HAE

Pmin = 1.4 / fy = 0.00350

0.25 X+ fck / fy = 0.00286 , Pmin = 0.0035 &,
Pmax = 0.75 x Pb = 0.75 x k1 x ®©x (fck / fy) x {600 / (600 + fy)} = 0.01707
Puse = As / bd = 0.00634
Pmax = Puse = Pmin — E2Z2Hl 2=, .. 0.K
= 8 3o HE
OM, = ® A, fy (d - a/2) = 20.010 kN.m
;a =As x fy / (0.85 x fck x b) = 1.420 ocm
> M, = 13.160 kN.m 0.K [otAEE 1.521]

= MO 8ol AE (D= 10.00 cm )

®Ve = 0.75 x 1/6 x Jfck xb xd=0.75 x 1/6 x 421 x 100 x 10 = 57.282 kN

< Vu-= 64.860 kN S dEHEY 2R
= EANME SO HE
1/20Vc = 28.641 kN < Vu = 64.860 kN E AN B2 &
HdEHEIZ 2t = 20.00 cm
Av_req = 0.35 x B xS / fy
=0.35 x 100 x 20 / 400 = 1.75 cm?

Av_used = 6.335 em® ( 5- H13 EA ) > 1.75 cm? 0.K



