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3.

oH HY o4
, S b PPt
chA == = = ol X |
G2~ (m) Ol (m) (m) (KN/ )
7 700_4f 0.680 0.500 0.340 23.000
6 1000_5 0.980 0.500 0.490 23.000
5 1000_5 0.980 0.500 0.490 23.000
4 1000_5 0.980 0.500 0.490 23.000
3 1000_5 0.980 0.500 0.490 23.000
2 1000_5 0.980 0.500 0.490 23.000
1 1500_5+ 1.480 0.500 0.740 23.000
7 3.500 3.530
Bl = 1.48 (7 =) Hi = 3.50 OF R H| 4= Py
B2=  0.98 (6CH =) H2 = 3.00 B=
B3=  0.98 (5C =) H3 =  2.50
W= 1.00 (=)
SWHSHE A= v, (kKN/m*) = 20.0
SHSWe OIS (¢) =  35.0
ZILIE SAZS(kN/m®) = 23.00
JIEXIEHO DIEME2 (¢) = 35.0
232/EQ DIEME2 () = 75.0 NESS=  10.00
ASHHAF = el
2 o3
o= 35.0 (SIS DIEME2)
B = 0.0 (MBEA HEH2)
a = 0.0 (SHEWHED HXDI0| 0|2 24)
5= 0*2/3 = 23.3 o1 0p &2
MOONER2E (¢g)=  35+2/3=  23.33 =3¢ 22 (¢) 75+2/3=  50.00
p (MBIDFEH )= TAN(23.3)= 0.431 i OFE ) TAN(50)=  1.192
EUAH S H

b —_ Wsinla—o)
= cos(la—0=258)
H2AH, W HZ|E w5
TS0 =WEHO ojR=
o HiHse MM
|2H, Ka:

FEEUA=

Ka = 0.167

a

¢ 21

& : 7HduiHel opg2

v RillE OesT

H : 7HgejBEol

2.0
1.5



ZE(C-1)
S AMStsS H s
=adMotso s E 1.670  (kN/m)
TS Y peiE A
g R ~gE= amel +aDE My My
700_&f 7.820 0.604 4.723
1000_& 11.270 0.710 8.002
1000_& 11.270 0.666 7.506
1000_& 11.270 0.622 7.010
1000_& 11.270 0.578 6.514
1000_& 11.270 0.534 6.018
1500_ct 17.020 0.740 12.595
BLOCK 81.190 0.000 0.645 52.368
S7 10.720 1.212 12.993
S6 5.600 1.340 7.504
S5 6.480 1.318 8.541
S4 7.360 1.296 9.539
S3 8.240 1.274 10.498
S2 9.120 1.252 11.418
SOIL 47.520 0.000 1.273 60.492
P7 0.165 0.383 0.944 3.250 0.156 1.246
P6 0.496 1.150 1.200 2.750 0.595 3.163
P5 0.827 1.917 1.156 2.250 0.956 4.313
P4 1.157 2.684 1.112 1.750 1.287 4.696
P3 1.488 3.450 1.068 1.250 1.589 4.313
p2 1.819 4.217 1.024 0.750 1.862 3.163
P1 2.149 4.984 1.480 0.250 3.181 1.246
PRESSURE 8.102 18.785 1.188 1.179 9.627 22.139
L 5.845 1.750 10.229
LOAD 5.845 1.750 10.229
8 A 1%.812 24.630 0.895 1.314 122,487 32.368




5
@ XIBEXIXIZE0l CHE QHRAE
2 Hel (%) = (Mv-Mh ) / V= ( 122.487-32.368 ) / 136.812 = 0.659 m
Ba(e)= (B/2-x)=1.48/2-0.659 = 0.081 < B/6 = 0.247 0.K.
S E
q(¥)=V/B*(1+6xe/B) =136.812/1.48x ( 1+6x0.081/ 1.48) = 122,796 kN/m’/m
q(§1)=V/B*(1-6xe/B) =136.812/1.48x ( 1-6x0.081/ 1.48) = 62.085  kN/m’/m
= 122.796 - JIERIB S EXXO0| 123 (kN/m2/m) Ol&0I2 0.K.
@ HZO0l e HNAE
Fr=Mv / Mh = 122.487 / 32.368 = 3.8 > AR = 2.0 0.K
® S0 U HHAFE
Ob&H A2 = 0.431
Fs =1 xV /H=0.431 x 136.812 / 24.63
= 2.4 > NESE 1.5 0.K.
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SANNSY

EES == = = o = (1 ;
G2~ (m) Ol (m) (m) (KN/ )
8 7004 0.680 0.500 0.340 23.000
7 1000_% 0.980 0.500 0.490 23.000
6 1000_% 0.980 0.500 0.490 23.000
5 1000_% 0.980 0.500 0.490 23.000
4 1000_% 0.980 0.500 0.490 23.000
3 1000_% 0.980 0.500 0.490 23.000
2 1500_% 1.480 0.500 0.740 23.000
1 1500_5+ 1.480 0.500 0.740 23.000
8Lt 4.000 4.270
Bl = 1.48 (8¢t =) Hi = 4.00 OF R H| 4= P
B2 = 1.48 (7 =) H2 = 3.50 B=
B3=  0.98 (6Ct =) H3 =  3.00
W= 1.00 (=)
SWHSHE A= v, (kKN/m*) = 20.0
SHSWe OIS (¢) =  35.0
ZILIE SAZS(kN/m®) = 23.00
JIEXIEHO DIEME2 (¢) = 35.0
232/EQ DIEME2 () = 75.0 NESS=  10.00
ASHHAF = = 0
2. 2 o1
o= 35.0 (SIS DIEME2)
B = 0.0 (MBEA HEH2)
a = 0.0 (SHEWHED HXDI0| 0|2 24)
5= 0*2/3 = 23.33 (SDIODFE2Y)
MESOFR2E (gg)=  35%2/3= 23.33 2IRIEHOE2 (¢)=  75+2/3=  50.00
p (MBIDFEH )= TAN(23.3)= 0.431 p (HSOREH )= TANGS0)=  1.192
3. EA% A
L]
b —_ Wsinla—o)
= cos (a—o0—68)
o2 M, Wz = F23 a ! ?H
TS0 s=HHo| o8 Z
o SAEs AT & @ ZHduHe| ppEzt
2P,
h==i7¢F

H2A, Ka: FEEUASF v: HlHs UHEF H : 7HgejBEol

Ka = 0.167
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ZE(C-1)
S AMStsS H s
=adMotso s E 1.670  (kN/m)
TS Y peiE A
g R ~gE= amel +aDE My My
700_&f 7.820 0.648 5.067
1000_& 11.270 0.754 8.498
1000_& 11.270 0.710 8.002
1000_& 11.270 0.666 7.506
1000_& 11.270 0.622 7.010
1000_& 11.270 0.578 6.514
1500_& 17.020 0.784 13.344
1500_ct 17.020 0.740 12.595
BLOCK 98.210 0.000 0.698 68.535
S8 10.720 1.256 13.464
S7 5.600 1.384 7.750
S6 6.480 1.362 8.826
S5 7.360 1.340 9.862
S4 8.240 1.318 10.860
S3 9.120 1.296 11.820
SOIL 47.520 0.000 1.317 62.583
P8 0.165 0.383 0.988 3.750 0.163 1.438
P7 0.496 1.150 1.244 3.250 0.617 3.738
P6 0.827 1.917 1.200 2.750 0.992 5.271
P5 1.157 2.684 1.156 2.250 1.338 6.038
P4 1.488 3.450 1.112 1.750 1.655 6.038
P3 1.819 4.217 1.068 1.250 1.942 5.271
p2 2.149 4.984 1.524 0.750 3.276 3.738
P1 2.480 5.750 1.480 0.250 3.671 1.438
PRESSURE 10.582 24.535 1.290 1.344 13.654 32.969
L 6.680 2.000 13.360
LOAD 6.680 2.000 13.360
8 A 1s6.312 31.215 0.926 1.484 144,772 46.329

-3-
11



@ XIBEXIXIZE0l CHE QHRAE
2 Hel (x) = (Mv - Mh ) / V= ( 144.772-46.329 ) / 156.312 = 0.630 m
Hal(e)= (B/2-x)=148/2-0.63= 0.110 < B/6 = 0.247 0.K.
S E
q(¥)=V/B*(1+6xe/B) =156.312/ 1.48x (1+6x0.11/ 1.48) = 152,715 kN/m’/m
q(§1)=V/B*(1-6xe/B) =156.312/ 1.48x (1 -6x0.11/ 1.48) = 58.517  kN/m’/m
= 152.715 - JIERIB S EXXO0| 153 (kN/m2/m) Ol&0I2 0.K.
@ HZO0l e HNAE
Fr=Mv / Mh = 144.772 / 46.329 = 3.1 > AR = 2.0 0.K
® S0 U HHAFE
Ob&H A2 = 0.431
Fs=1pu xV/H=0.431 x 156.312 / 31.215
= 2.2 > NESE 1.5 0.K.
_4 -

12



» H=4.5M

gl
ol

n0

Sy

£

IH

¢H

. ‘c-z
c-1
/

T
.\
S
e

B1

B2

Ol @ N © © 8 H N B

-1 -

13



SANNSY

EES == = = o = (1 ;
G2~ (m) Ol (m) (m) (KN/ )
9 700_4f 0.680 0.500 0.340 23.000
8 1000_5 0.980 0.500 0.490 23.000
7 1000_5 0.980 0.500 0.490 23.000
6 1000_5 0.980 0.500 0.490 23.000
5 1000_5 0.980 0.500 0.490 23.000
4 1000_5 0.980 0.500 0.490 23.000
3 1000_5 0.980 0.500 0.490 23.000
2 1500_5 1.480 0.500 0.740 23.000
1 1500_5t 1.480 0.500 0.740 23.000
otk 4.500 4.760
B1 = 1.48 (og+ =) Hi = 4.50 OF R H| 4= Py
B2 = 1.48 (8% =) H2 = 4.00 B=
B3=  0.98 (7 =) H3 =  3.50
W= 1.00 (=)
SISO SRIES v, (kN/m’) = 20.0
SHSWe OIS (¢) =  35.0
ZILIE SAZS(kN/m®) = 23.00
JIEXIEHO DIEME2 (¢) = 35.0
232/EQ DIEME2 () = 75.0 XNES== 10.00
ASHHAF = el
2. 2 o1
b = 35.0 (IS OFE K a2t
B = 0.0 (ASEA HIEH2)
o= 0.0 (SHEWHED HXDI0| 0|2 24)
5= 0*2/3 = 23.33 (HOIDFE2)
MESOFR2E (gg)=  35%2/3= 23.33 2IRIEHOE2 (¢)=  75+2/3=  50.00
w (HEOHEH )= TAN(23.3)= 0.431 p (HSOREH )= TANGS0)=  1.192
3. ELAH 4 A
L]
b —_ Wsinla—o)
= cos (a—o0—68)
HAA, W RS F2A a ! ?H
TS0 s=HHo| o8 Z
o SAEs AT & @ ZHduHe| ppEzt
2P

Ko=—2r

H2H, Ka: FEEUAs v Flls OHEF H : ZHuiB =0l

Ka = 0.167

-2-
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ZE(C-1)
S AMStsS H s
=adMotso s E 1.670  (kN/m)
TS Y peiE A
g R ~gE= amel +aDE My My
700_&f 7.820 0.692 5.411
1000_& 11.270 0.798 8.993
1000_& 11.270 0.754 8.498
1000_& 11.270 0.710 8.002
1000_& 11.270 0.666 7.506
1000_& 11.270 0.622 7.010
1000_& 11.270 0.578 6.514
1500_& 17.020 0.784 13.344
1500_ct 17.020 0.740 12.595
BLOCK 109.480 0.000 0.711 77.872
S9 9.840 1.278 12.576
S8 4.720 1.406 6.636
S7 5.600 1.384 7.750
S6 6.480 1.362 8.826
S5 7.360 1.340 9.862
S4 8.240 1.318 10.860
S3 9.120 1.296 11.820
SOIL 51.360 0.000 1.330 68.330
P9 0.165 0.383 1.032 4.250 0.171 1.629
P8 0.496 1.150 1.288 3.750 0.639 4.313
P7 0.827 1.917 1.244 3.250 1.028 6.230
P6 1.157 2.684 1.200 2.750 1.389 7.380
P5 1.488 3.450 1.156 2.250 1.720 7.763
P4 1.819 4.217 1.112 1.750 2.022 7.380
P3 2.149 4.984 1.068 1.250 2.296 6.230
p2 2.480 5.750 1.524 0.750 3.780 4.313
P1 2.811 6.517 1.480 0.250 4.160 1.629
PRESSURE 13.393 31.053 1.285 1.509 17.205 46.866
L 7.515 2.250 16.909
LOAD 7.515 2.250 16.909
8 A 174.23 38.568 0.938 1.654 163.407 63.775

-3-
15



5
@ XIBEXIXIZE0l CHE QHRAE
2E Hel (%) = (Mv-Mh ) / V= ( 163.407-63.775 ) / 174.233 = 0.572 m
Ba(e)= (B/2-x)=1.48/2-0.572 = 0.168 < B/6 = 0.247 0.K.
S E
q(¥)=V/B*(1+6xe/B) =174.233 / 1.48 x ( 1+6 x 0.168 / 1.48 ) = 197.905  kN/m’/m
q($1)=V/B*(1-6xe/B) =174.233 / 1.48 x ( 1 -6 x 0.168 / 1.48 ) = 37.545  kN/m’/m
= 197.905 - JIERIB S EXXO0| 198 (kN/m2/m) Ol&0I2 0.K.
@ HZO0l e HNAE
Fr =Mv / Mh = 163.407 / 63.775 = 2.6 > AR = 2.0 0.K
® S0 U HHAFE
Ob&H A2 = 0.431
Fs=pu xV/H=0.431 x 174.233 / 38.568
= 1.9 > NESE 1.5 0.K.
_4_
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HANMERSE

SPN s= = = o |
G2~ (m) Ol (m) (m) (KN/ )
7 700_%&¢ 0.680 0.500 0.340 23.000
6 1000_& 0.980 0.500 0.490 23.000
5 1000_& 0.980 0.500 0.490 23.000
4 1000_& 0.980 0.500 0.490 23.000
3 1000_& 0.980 0.500 0.490 23.000
2 1000_& 0.980 0.500 0.490 23.000
1 1500_3t 1.480 0.500 0.740 23.000
7C 3.500 3.530
B1 = 1.48 (7& =) H1 = 3.50 OF& H %= N
B2 = 0.98 (6L =) H2 = 3.00 s
w=  1.00 (e91=)
LS A= v, (kKN/m*) = 20.0
SISO DIEAME2 (¢) = 40.0
ZILIE SAZS(kN/m®) = 23.00
JIEXIE] OIEME2 (¢) =  40.0
232/E0 OIENE2 (¢) =  75.0 NESS=  10.00
JIEXES FIEXKNE = 300.0 (kN/m2/m) AT AF = =
2te
¢ = 40.0 (SIHSTHO DIEXE2)
B = 0.0 (ASEA HEe2)
o= 0.0 (SHWHD GRG0 0|2 24)
5= 0*2/3 = 26.67 (HHOFE2)
MEHOrE2 (¢5)= 40%2/3= 26.67 ZACIEHOE (¢)= 75%2/3= 50.00
p (MEOFE A 2)= TAN(26.7)= 0.502 u (HHOHEAS)= TAN(50)= 1.192
. ES A A
PA — % . KA'X'H‘Z
K= cos Xo—a) ,
2 . o1 [ sin{®+8) - sin{op—F)
o0 " “‘““’(”v cm(a+b)'ous(ﬂ—£3))
OIJIM, H @ EQ0l 25t SH=0l(m)
(DHAHIES DS e 1 =0l)
Ky SEENHS
Yy FIE 29 SREZ S (tonf/m)
@ ST MM 02s 2H(7)
g IS SO HTOME2()
§ 1 BEEHOLE2)
B: =Bl AMSEO| ZA)|H| 2B 2(7)
Ka = 0.200

-2-
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FE(C-1)
REdMoIS AL
madMotso os EY 2.000 (kN/m)
S & =Hs Ao
T= *=HE S =83l =&AHe My My
700_<t 7.820 0.604 4.723
1000_& 11.270 0.710 8.002
1000_& 11.270 0.666 7.506
1000_& 11.270 0.622 7.010
1000_& 11.270 0.578 6.514
1000_& 11.270 0.534 6.018
1500_ot 17.020 0.740 12.595
BLOCK 81.190 0.000 0.645 52.368
S7 10.720 1.212 12.993
S6 5.600 1.340 7.504
S5 6.480 1.318 8.541
S4 7.360 1.296 9.539
S3 8.240 1.274 10.498
S2 9.120 1.252 11.418
SOIL 47.520 0.000 1.273 60.492
P7 0.224 0.447 0.944 3.250 0.212 1.452
P6 0.673 1.340 1.200 2.750 0.808 3.686
P5 1.122 2.234 1.156 2.250 1.297 5.027
P4 1.571 3.128 1.112 1.750 1.747 5.473
P3 2.020 4.021 1.068 1.250 2.157 5.027
P2 2.469 4.915 1.024 0.750 2.528 3.686
P1 2.918 5.808 1.480 0.250 4.318 1.452
PRESSURE 10.997 21.893 1.188 1.179 13.067 25.803
L 7.000 1.750 12.250
LOAD 7.000 1.750 12.250
g A 139.707 28.893 0.901 1.317 125.927 38.053
-3-
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3) HHAE
@ XIBEXIXIZE0l CHE QHRAE
2 Hel (x) = (Mv-Mh ) /V=(125.927-38.053 ) / 139.707 = 0.629 m
Ba(e)= (B/2-x)=1.48/2-0.629 = 0.111 < B/6 = 0.247
EXNX = 300.000 KkN/m?/m
q(¥)=V/B*(1+6xe/B) =139.707 / 1.48 x ( 1+6x 0.111 / 1.48 ) = 136.875
q($1)=V/B*(1-6xe/B) =139.707 / 1.48 x (1 -6x0.111 / 1.48 ) = 51.918
= 136.875 < HEXNXE = 300.000 0.K.
@ BZO0l Ue HHAE
Fr =Mv / Mh = 125.927 / 38.053 = 3.3 > AR = 2.0
® S0l U HHAFE
Ob&H A2 = 0.502
Fs=p xV/H=0.502 x 139.707 / 28.893
= 2.4 > NEE 1.5 0.K.
- 4 -
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DAELIM N S+uEsE

2. Tx4E
2.1 2EE

Age AATE= M AES Astd M8 TxsA 2RI MIDAS CIVIL= ©] %
stef AT EEs EAY Ak ge T Bk AXFEES Plate 248 B 39
3, ZAYE AFL Self Weight 84, AststzS %

= A3l

, Bk, AAESS WA 2 el Astesith Ak 2w 547

L %_ H o

5 5REe go T2E E AES fetel d48Fe 208 FHRFOR A
=13
s

=2
=
o AR ET e dstEe F5FHE 17kN/m?(=2.8m), dH5EFA 15kN/m?(=5.9m) ©]
ALy, AHNELS T3, EY Falo] <& 2.1> 9 <FE 2.2>9 o] AsEdt AR

25



DAELIM

=AY 28 (kN/m) 3 3% (kN/m)
1R E o 5.79m%+24.5%2m / 5.9m 48.09 0.96
gtz 17kN/m? * 2m 34.0 0.68
ARXNEN(EA) 23kN/m? * 0.8m * 2m 36.8
2.32
oA EeH(E ) 20kN/m? * 2m * 2m 80.0

<E 2.2> F A (B AE)

A 28 (kN/m) 3 3l% (kN/m)
NI R RS 3.24m%+24.5%2m / 3.6m 44.1 0.88
g3t 15kN/m? * 2m 30.0 0.60
A EQF(EZA) 23kN/m? * 0.8m * 2m 36.8
4.82
A e (ET) 20kN/m? * 5.1m * 2m 204.0
2.3 stsx &
St AL T a3 o] AE35ksth
<X 2.3> =2 (A5
A 7 3}
3=z 135 A E gtz
71553 B A
CASE 01 1.2 1.6 1.6
CASE 02 1.2 1.0
CASE 03 0.9 0.9
CASE 04 1.2 1.2 1.0 1.4
CASE 05 0.9 0.9 1.4
CASE 06 1.2 1.2 1.0 1.0
CASE 07 0.9 0.9 1.0

26




DAELIM N S+uEsE

2.4 TT4HE

AAF2ES Al o] gtREY AR &elB T/ o]de R2El2E et "k S, 94

FHA = EEEIETE AREYE s A Ho] BA Adwy AduEthe /A 2
7b Aok 29y, FRAEE g A AlgstkEoe] AEste Ao R gl 7
H AAFTZRE Asie] wel d8d® HAIAAE <E 2.4>9 Zow, FZIAYEHRLE
fck=24MPa, 9 Z% fy=300MPaz 2 &% 3ith

<3 2.4> AZAA

A
S
TET A Slepdia 11
Can H16 @ 200 H19 @ 200
= A
Sk H22 @ 200 H19 @ 200
=z elo]| e W A SR wE W e oot g
241 387 XNXFAx=
A st - ZHE
3 - 49.3 kN - m % - 112.0 kKN - m
" Al

4.5618424001 s 9.05243e+001

3.69503e+001 7.2167024001
2.836222+4001

1.973312+001

—— 5.37498e+001
- 3.53325e+4001
1.11060=+001 1.89153e+001
0.000002+000 0.00000e4000
~6.15019=+000 -1.9518224001
-1.47783=+001

~2.310842+001

-3.8336824001
~5.675362+001
~7.51703e+001
i 5358814001
~1.120054002

~3.20345+001
—4.066262+001

—4.92507=+001

CBALL: =T CBALL: =5

AV NODAL AVE NODAL

MK : 238 X 7325

MIN : 349 MIN : 113

FILE: 5T - FILE: S5 2

UNIT: IN-m/m UNIT: kN -m/m

DATE: 01/02/2020 === : DATE: 01/02/2020

VIEW-DIRECTION = VIEW-DIRECTION

£i=0.612 f R3-0.612 f

Ner o

2: 10,500 Z: L5080

<18 2.2> ¥ AAFZE RHE

27



DAELIM

ol

A a5 —

AH — 52.8 kN m

3.740712+00L
2.521002+001
2.1012824+00L
1.281572+00L
4.61851=+000
0.0000024000
—1.17758e+00L
~1.58730e+001
~2.81701=4001
-3.636732+00L
—4.45644e+001
—5.276162+001

i/
: 01/02/2020
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(] Inverted Siphon Z=2| H| At

1) RS 34 D 0 mm
2) AFS BAx H1 96 m
3) FF= T4 H2 9.6 + ¥4 x F4H 53.0% = 9.6 m
4) # FHZ Qt= 0.136 m'/s
5) Siphon T &% Qs = Q/ 1 = 0136 m/s
6) FF5 #ul 75 v 26 mis
7) Siphon W %74 Vs = 1.2 xV = 3.12 m/s
8) Siphon 4%+ L= 91.00 m
9) Siphon #-7
— 28 9WH As=Qs/Vs= 0.136 = 312 = 0.0436 w
— A8 B4 Ds={4/xnxAs}*? = 0236 m
— 300 mm
— iR Vs = Qs/ (n/4xDs?) = 1924 m/s
10) Siphon & &2 Ah = iL + 15v? /29 +a
o 714 i ST A L = Siphon &%
g = THIHEE a = oF#(5cm)
— B34 (Manning?] 432 44)
Ve = 1/n x R¥x 2 = 1.9240 m/s
o] 71 A n = ZEA4 0.013 R = 724 (D/ 4= 0.075)
i = {nv/R*¥ = 19779 %
— &4 Ah = 0.0198 x 91.00
+ 15 x 1924 2?7 (2 =981) + 0.05
= 2.13 m
11) 375 4 2 BA AL
— sS4 wL o= 96 — 2133 = 7.4671 m
— w5714 H = 600 mm
— 3E=AHIDL = 7.05 m
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= L
1
— 7 z 2 I s n
sl (o [T T T T g, "% | dides
!  SeNE Ema—
3 0 0 & &
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C-HUYOZ BUS CIHO PIHAADE 2 YL L HAC SDHUAEES MG IE PEHANY ST
29 DAl OHEE OILHS ZWBL0l LIO0I 1 ZIH= Off ROUES 20

N7 Bt
B H A
S A
= M fX S.F S.F BAR
Mu OMn Mu OMn
kKN.m kKN.m KN.m kKN.m
=
(Ath) 1 609.71 692.65 1.14 631.72 692.65 1.10 H25 - 8.0EA
1
H25 - 4.0EA +
> =oty
; S2F 2 | 428.66 472.67 1.10 442 .35 472 .67 1.07 Hoo — 4. OA
gF o=
= (ATH;) 3| 619.17 692.68 1.12 573.59 692.68 1.21 H25 - 8.0EA
Xl=
ch &= 4| 676.77 822.97 1.22 625.92 822.97 1.31 H25 - 8.0EA
o (&81)
2 eIy =l
& (MOT) 51 468.00 588.56 1.26 385.31 588.56 1.53 H25 - 8.0EA
jl_l' O
o=
(aboi) 6 73.15 413.81 5.66 385.31 413.81 1.07 H25 - 8.0EA
PRl H32 - 4.0EA +
(3+e1) 7| 747.34 798.02 1.07 759.51 798.02 1.05 HP9 — 4 OEA
1
4 ERAE 8 | 470.13 530.17 1.13 512.31 530.17 1.03 H25 - 8.0EA
Dl_l-
5t - =
; (g“;) 9 | 746.42 798.02 1.07 673.21 798.02 1.19 H32 - 8.0EA
gi PRl 10| 630.11 798.02 1.27 597.29 798.02 1.34 H32 - 8.0EA
A
] (8}0'34) 11| 475.40 798.02 1.68 430.21 798.02 1.85 H32 - 8.0EA
5t o
o=
(g“;) 12| 343.84 798.02 2.32 400.15 798.02 1.99 H32 - 8.0EA
AtE
(;;) 13| 927.87 | 1410.32 1.52 953.13 1410.32 1.48 H25 - 8.0EA
B _
= =oly
o ; (Eor’iT) 14 654.17 | 1272.58 1.95 675.91 1272.58 1.88 H25 - 8.0EA
Al
o2 H32 - 4.0EA +
(21=) 15| 841.26 1646.30 1.96 854.88 | 1646.30 1.93 H29 — 4 OEA
NI=!
(;;) 16 | 387.06 | 1360.86 3.52 265.55 | 1360.86 5.12 H25 - 8.0EA
- =
= =oly
o ; (ngriT) 17| 309.04 418.07 1.35 244 .56 418.07 1.71 H19 - 8.0EA
Al e
(EH;) 18 | 266.22 491.86 1.85 358.81 491.86 1.37 H19 - 8.0EA
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MP_
AB ==
=2 aEE, 7
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A AkA
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5-1. RAMP-A
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TZ A 2%

O BHlE = kN'm _A9d = kN
TEAANA
. Feads) | 3Ea@d) | A TAE U
FA | ARAA| A [AFAA| EHE | A9y | ZYE | AYE
#=gn | 12966 | 976.3 | 764.7 | 271.2 |1494.34| 104069 1.15 | 1.36 H29@125,HO@0
iR SR 1001.4 | 800.5 | 710.0 | 251.2 |1494.34|1040.69| 1.49 1.47 H29@125,H0@0
zgn | 7605 | 6519 | 0.1 | 2158 |1080.45| 20878 | 142 | 1.38 | H22@250,H2Z5@250
H=on | 10544 | 1696.9 | 426.0 | 564.2 |3625.98|2197.92| 214 | 390 | H3z@125H32@125
;f%;fﬁ o=gn | 12646 | 1670.6 | 16024 | 644.3 |3625.98|2197.92| 217 | 137 | H32@125H32@125
zo= 10259 | 1107.4 | 1302.2 | 4235 [3712.39| 92098 | 335 | 071 | H32@125H32@125
H=on | 8216 |3243.8 | 589.8 | 1075.2 |4058.02|2417.71| 125 | 225 | H32@125H32@125
gg};ﬂ%ﬁ o=gn 33976 | 32820 | 2054.3 | 1056.4 |4058.02|2417.71| 1.19 | 118 | H32@125H32@125
zopn | 12479 [ 18777 | 507 | 935 |4144.43|1594.56| 2.21 | 17.05 | H32@125H32@125
H=ux  [4257.9 | 30099 | 2149.2 | 1019.3 |5427.47| 241771 127 | 1.12 H32@125£f225@125ﬂ29
dnzan | ezun  [3167.7 [3516.0 | 24077 | 1175.6 |5427.47|2417.71| 154 | 1.00 p2@i25H32@125H29@1:
zogn | 27427 [ 1656.2 | 2685 | 8117 |3465.22|1523.38| 1.26 | 1.88 | H32@125H25@125,
gar | 1407.3 [ 1005.6 | 820.6 | 600.2 |1669.07|1156.32| 1.19 | 1.41 H29@125,H0O@0
;}]g‘ifﬂ zogn | 6909 | 4007 | 4941 | 397.8 [1357.10 920.98 | 1.96 | 1.86 H25@125,H0@0
sax | 357.0 | 1430 | 538.3 | 353.1 |1669.07|1156.32| 4.68 | 2.15 H29@125,H0@0
gun | 6554 | 15320 | 782.8 | 7745 |3625.98|2197.92| 237 | 281 | H32@125H32@125
ggéj zopn | 75107 | 11982 | 252.8 | 490.4 [3076.80|1452.19| 257 | 2.96 | H2o@125H29@125
e | 889.2 | 894.0 | 934.3 | 798.0 |3625.98|2197.92| 406 | 235 | H32@125H32@125
gan | 1669.9 | 2626.9 | 1216.8 | 993.6 |4922.11|2857.29| 1.87 | 2.35 | H32@125H32@125
ggiﬂz zon | 6485 |1344.8 | 413.0 | 330.0 |2731.88|1879.31| 2.03 | 4.55 H32@125
sun | 4527.8 | 3156.6 | 2106.4 | 1315.9 |7024.37|2857.29| 155 | 1.36 pe@125H32@125,H29@1:
ga= 11702 | 826.3 | 8408 | 7208 |1669.07|1156.32| 1.43 | 1.38 H29@125,HO@0
;—géjl zon 11775 | 897.4 | 531 | 385.9 [1357.10 92098 | 1.15 | 2.39 H25@125,H0@0
sta | 3579 | 1781 | 632.4 | 481.7 |1704.02|1179.45| 4.76 | 1.86 H29@125,HO@0
gar 17354 [ 1517.3 | 782.8 | 801.3 |3842.00|2197.92| 2.21 | 274 | H32@125H32@125
Q;}ééﬂ zon | 7327 [ 12056 | 909.0 | 794.2 [3076.80|1452.19| 2.37 | 1.60 | H2o@125H29@125
e | 1456.3 | 1226.6 | 934.3 | 883.9 [3712.39|2241.88| 255 | 240 | H32@125H32@125
gun | 1657.1 | 2644.2 | 1216.8 | 996.4 |4922.11|2857.20| 1.86 | 235 | H32@125H32@125
e zogn 10260 | 19254 | 4233 | 284.2 |2731.88|1879.31| 1.42 | 4.44 H32@125
TEEA qnana)| 10260 | 19254 | 4233 | 2802 |3085.02|1923.18| 160 | 454 | H32@125.132@125
seb | 35285 [ 3592.8 | 2106.5 | 1539.6 |6641.03|2857.20| 1.85 | 1.36 b2@125H32@125H29@1:
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1LAAZA G AD

1 3 2 AT ZI9E
271294 0 AAN =

3 EAARSF

O @9 AAEH ©oys = 19.00 kN/m?® (A3t Hjarg A
ys' = 10.00 kN/m? (X3} 28 A])
@ RALA WEebE 2 e = 30 C
® ZzAwe YEelRZ 1 o = 424
@ 7] =5 NX N = 50
©® E AT BAE}AG A&
Ko = 1 - sin® = 1 - sin 30 = 0.500
4) 3 F
O A4sts
» A ZAZE yc = 25.00 kN/m?
x B ZAZE yc = 23.50 kN/m?
¥ X ofA~TE yc = 23.00 kN/m?

@ %8 F:DB-24 BT O FAL FPAIY Bolol B FIAFEFATY), L oot Lok

E33(D,m) = &3 (P, kN/mr) L] I
1.0 51
1.5 39
2.0 21
95 17 Edo] T3 e
= e
3.0~7.0 15 Aol ke AL
8.0 12
9.0 11
10.0 o] 10
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10.00 kN/m?
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2 A MIDAS CIVILZ & 712

SPREED SHEET  (AAFS AAIZ o7 whE =

4
il
u
=
>
oo

AUTOCAD

.

3 A8 o,
YES
[ <= pata 74 |
——  MIDAS CIVIL >
Q y
[
= | o e Ay |
=4
—— SPREAD SHEET Me—YES
NO ;
NO ;
——— SPREAD SHEET
NO
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1.0p0O

||||}<

1{85 0.150

4.500

3.500

12.200

0 10.000 0
14.400

0 12.200 1.100T

1.10p

5.647

1.200

15.087
5.940

1.200

M

’\0.500 X 0.500

|
7>~14
ofy

—
Z

o

Sa

b

ol
ofe  ofje
()

v ol ol

o

olr
2
[\CR
=
0 w

ﬂd
J
o

(<0

N

U

(<0

06 0o e
X
QL
= N W
off ofy ofy

B % %

X
(<0
o

ot
N

®

1.40P 9.400

' 12.200
1.000 12.200 x  25.00
1.100 14.400 x 25.00
1.200 14.400 x  25.00
1.200 12.200 x  25.00
1.400 5.940 x  25.00
1.100 5.647 x  25.00
1.100 3.500 x  25.00
0.500 0.500 x  1/2

54

2 ea
2 ea
2 ea

25.00 x

4.500

305.000
396.000
432.000
366.000
415.800
310.585
192.500
25.000

2442.885

kN
kN
kN
kN
kN
kN
kN
kN
KN



11,000

—e

!

T\ AT
I EAVAL SRVALTS

62

LV/N\LV/\LV/\LV/\LY

LV/\LV/\LV

REC

W/\LV/
4 4 ]

-

AN ACB | ACB | ACB | ACB | % 323 32 i 32 3 52

LY
Dzl bz]
Gl

A

: oLuvvvUyUULY

| 1,300 ] 800 | 800 | 800 ] 200 | 00 | s00 | 800 | 800 | 800 | 500 | 800 | s00 [ 80| 1.500

71 & &7\

A shokr :
ot £0| 6m, MFEE0| 5m 7= AI;I';i j”1 jf)&)%(ligkg

&Z7| 800kg X 2 = 1,600kg
Z=Hi Ak 1,400kg X 13 = 18,200kg

4,304 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 2,000 2,000 1,200

AR T AR
CABLE DUCT 300x100 f(\lﬂ E DUCT 200x100

CARLE_ DUCT 200! S BELE-BreT-s00x ot —1
- i s
saangd  [T] m el
B 1 K] | I I I I
. +
1 t : 1 t t &
[T CABLE TRAY
It L4200 x 1600
[ CaBLETRAY] L ©F %1 CABLE TRAY _
[DW:200 < H:gouh | | I (200 x HiBom A 3E CABLE TRAY BN
| [W:300 % H:60mn-1%F] g
A i
== 1
R 1 5 e e S e e e _
s ] g
[ CaBLE fRav__| o
| s k|
g

EOTN/EDTNZICC, /T

| 1200 | 1,200 | 1,200 1 2,600 1 2,600 ‘ 1531 J

MAIN VCB : 1,500kg x 2 = 3,000kg
PF, PT : 1,300kg x 1 = 1,300kg

VCB : 1,500kg x 5 = 7,500kg

TR 1,500kg X 4 = 6,000kg

19 VCB : 1,500kg x 4 = 6,000kg
ACB, MCCB : 1,400kg x 5 = 7,000kg

e A : 30,800kg

71 A8t
31 225.0 (FHlsks) , 10.00 = 22,500 KkN/m?
2% 310.0 (Fwsks) . 8.00 = 38.750 KkN/m?
YE 235 x 0.85 = 19975 KkN/m?

55




@© Azt sm (CASE-1)
RS 1.0 x 0.850 23.000 = 19.550 kN/m’
S EA 1.0 x 1.635 19.000 = 31.065 kN/m’
> Wtl = 50.615 kN/m’
IS 1.0 x 0.850 23.000 = 19.550 kN/m’
S EA 1.0 x 6.135 19.000 = ####H kKN/m’
> Wtl = 136.115 kN/m
- EdreE AL 50.615 KN
@ At Ad&m  (CASE-2)
IS 1.0 x 0.850 23.000 = 19.550 kN/m’
S EA 1.0 x 0.150 19.000 = 2.850 kN/m’
T EAF 1.0 x 1.485 10.000 = 14.850 kN/m’
> Wt2 = 37.250 kN/m'
RS 1.0 x 0.850 23.000 = 19.550 kN/m’
- S EA} 1.0 x 0.150 19.000 = 2.850 kN/m’
CFEEA 1.0 x 95.985 10.000 = 59.850 kN/m’
> Wt2 = 82.250 kN/m'
- ] == R | 37.250 KN
3) =W el
-E79/B=05
E33(D,m) =W &5 (Pve,kN/m) L] I
1.0 51
1.5 39
2.0 21
5 17 E3 ¢ %7& e
= sk
3.0~7.0 15 Arelo] 7S A&
8.0 12
9.0 11
10.0 o]% 10
L galF = 21.00 kN/m’
4) =1 &atzol ¢ 51 (CASE-3)
AAEE qx Ko = 21.000 x 0.500 = 10.500  kN/m’

56




(1) A&k vl L A

ql
q2
q3
q4

0.500
25.31
73.28
137.85

(2) A&t a2l

ql

q2
q3
q4

0.500

18.63
43.88
77.86

+

+

+

q3

q4

q2

(CASE-4)
(0.850 x

0.500
0.500
0.500

X

X

X

(CASE-5)
(0.850 x

0.500
0.500
0.500

+

X

X

- sin

23.00
5.050
6.797
7.740

23.00
1.485
5.050
6.797
7.740

30 0.500

5.050

6.797

7.740

+ 1.635 x 19.00)
x 19.00
x 19.00
x 19.00

+ 0.150 x 19.00)
x 10.00)
x 10.00
x 10.00
x 10.00

57

25.308

73.283
137.854
211.384

18.625
43.875
77.860
116.560

kN/m’
kN/m’
kN/m’
kN/m’

kN/m*
kN/m’
kN/m*
kN/m’



22

qwl

Qw2 L - —

|
awg S —

(1) A= 5 - & d 8 (CASE-6)

qwtl

@

qwl
qw?2
qw3
qw4

3)

qwb
qw?2

= 1.485 x 10.000

R N ()

= 1.485 x 10.000

= 14.850 + 5.050 x 10.000
= 65.350 + 6.797 x 10.000
= 133.320 + 7.740 x 10.000
454k - 85U 1 (CASE-8)

= 210.72 + 0.600 x 10.000
= 133.32 + 0.600 x 10.000

|
|

\

|

\

|

\

|

\

\

\

‘ |

L I

qw B :
|

1

58

5.050

6.797

7.740

14.850

14.850
65.350
133.320
210.720

216.720
139.320

kN/m*

kN/m’
kN/m’
kN/m’
kN/m*

kN/m*
kN/m’



t = 0.040 m
T = 1200 m
. b' = 0500 + 2 x( 1.200 + 0.040 )
o _ X cot4b°® = 2.980 m
|
al = 0200 + 2 x( 1.200 + 0.040 )
X cot4b°® = 2.680 m

- Qz = 96.00 / ( 2980 x 2.680 )

- - = 12.020  kN/m?

o

a=1.0x107

59



8) XA 9 R gjgk A

(1) A8k Bl Al

 AE AT (Yske #FER)

O A Slab

@ A3 %F F3F Slal:

@ #38t2% F3F Slal

@ s Slab

® As3T WA

® AT H9A

@ A WA

Eil A]

- 7] Al 8t F 225.0 +

- FEEIgE 19.975 x

- A A st F 50.615 x

- AEEEF 21.000 x

- WHE & F 12.020 x

Qmaxl = 4180.310 / 12.200

(2) Ak e Al

© A5 Slab

@ A3 %F F3F Slal:

@ A32% S3F Slal:

@ s Slab

® As3T H9A

® AT H9A

@ A wA

a A

- AT 225.0 +

- FEEIgE 19.975 x

- A A st F 37.250 x

- AEEEF 21.000 x

- WHE & F 12.020 x

Qmax1 = 4017.257 / 12.200
Qmax = 342.648 kN/m?

(4) AA = #A

Qmax = 342.648

kN/m2

310.0
10.800
12.200
12.200

9.400

310.0
10.800
12.200
12.200

9.400

<

Qa

60

305.000
396.000
432.000
366.000
415.800
310.585
192.500
25.000
535.000
215.730
617.503
256.200
112.992

kN
kN
kN
kN
KN
KN
KN
KN
kN
kN
kN
kN
kN

> =
= 342.648 KkN/m?

4180.310

305.000
396.000
432.000
366.000
415.800
310.585
192.500
25.000
535.000
215.730
454.450
256.200
112.992

kN

kN
kN
kN
kN
kN
kN
kN
kN
kN
kN
KN
kN
kN

> =
= 329.283 KkN/m?

816.420 KkN/m?

4017.257

O.K!



4) FHEAE
D AAst=E 3648.065 kN/m
@ SHvrEy
Al ekl
0.500 X 19.000 X 1.000 = x tan( 30 X 2/3)
= 3.458 kN/m
Al &k=9l o] 8t
0.500 x (2 x 1.000 x 1485 x 19.000 + 1.485 =
x 10.000 ) x tan( 30 x 2/3)
= 14.283 kN/m
®@ 35 FH(EFEFHE): (1 1.485  + 19.5687 )x 10.0 x 12.200 = 2570.784 kN/m
(1.485 + 12.447 )x 10.0 x 2.200 = 306.504 kN/m
2877.288 kN/m
(5) 72 B4
3665.805
2—2877.288 = 1.274 > 1.05 --- O0O.K!
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4. 1= DATA

D =24 D

@D Node No.

@ Element No.
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2) HAL S
L Zm) | FA | wwn |wwoama=|  agas T
e B 1.0 1.000 1.000 0.0833333 27783 121 ~ 140
15 S &dn 1.0 1.100 1.100 0.1109167 27783 83 ~ 104
2% T &Y 1.0 1.200 1.200 0.1440000 27783 41 ~ 62
st & B 1.0 1.200 1.200 0.1440000 27783 1~20
A 5H1%5 WA 1.0 1.100 1.100 0.1109167 27783 105 ~ 120
A 35l2% WA 1.0 1.100 1.100 0.1109167 27783 63 ~ 82
A 5}3% WA 1.0 1.400 1.400 0.2286667 27783 21 ~ 40
A ke A AL
D A Al (A Hke A4
D Aure] MPAS
Eo = = 28000.0 KN/m?
@ AW AWREASF (0 = 1 )

Kvc = 1/03xaxEo = 1/03 x 1 x 28000 93333.33 KN/m?

@ BAAHE
Bh =J12.2oo < 21.400 - 16.158 m

B = 1+ B / L ) [/ 2
= (1 + 122 / 214 ) / 1.5 = 1.047 > 1
g = 1.000

vox( Bv / 0 )™/
= 1.000 X 93333 x( 16.158 / 0 )™/ = 4694 kN/m3

Kz(1, 11, 12,22) = 4694 x 10 x( 1.400 / 2 + 1.080 / 2 )
Kz(2~10, 13~21) = 4694 x 1.0 x( 1.080 / 2 + 1.080 / 2 )

5821  kN/m?
5070  kN/m?
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O Fd471=
CASE 1 : BAa27) o2 HA) 9 A etat
CASE 2 : B-A17} 22 =Ml thal 25°0]4F 60°1] Wkl AR §1 2] 2 2k 7 0o = B %77}
1547} 5= Aol A FE dA7A

A=}
CASE 3 @19 AA17} 60° o 4ke] A% AR o] Aol A BAFA ] 1/4 4% Ao 3E 2717

rlr
dr
B
m!)
-3
>
dr
2
—
X
o
—
~
W~
2
I
o
=
o
i)

X
X
>

2

B o
o1 T
©
a= 1100 mm c= 500 mm
b= 1000 mm = 500 mm

K1 = 550 mm K2 = 450 mm

mm

(A% FHedn 45 9245 (4525 FaEd0 45 S4%
a= 1100 mm a= 1400 mm
4 b= 1100 mm b= 1200 mm
m c= 500 mm c= 500 mm
| d= 500 mm d= 500 mm
K1 o k1= 500 mm kl= 400 mm
K2|_ | k2= 500 mm k2= 250 mm
© (5% FHEUE 95 $4Y [82F FhEds 3 925
a= 1100 mm a= 1400 mm
b= 1100 mm b= 1200 mm
- c= 500 mm c= 500 mm
d= 500 mm d= 500 mm
k1= 500 mm k1= 400 mm
k2= 500 mm k2= 250 mm
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3223 -—- .7 3.3.2
1) st

¢ Eo] W B A5 A

h < 2m el tafA ay = 1.0

h > 2m ol A ag = 105 0.025 h > 0.875

agy = 1000
3 A
o . 2% doE Ax25E B
D) L |[dAEY IEY AFSFE F4L | +15°C | -15°C
COMB 1 1.2 1.6 1.6 1.6 1.2
COMB 2 1.2 1.6 1.6 1.6 1.2
COMB 3 o 1.2 1
COMB 4 H]X];Q;] 12 | 1.6 16 | 08 1.2
COMB 5 1.2 1.6 1.6 038 1.2
COMB 6 0.9 0.9 1.6
COMB 7 0.9 0.9 0.8
COMB 8 1.2 1.6 1.6 1.6 1.6 1.6 1.2
COMB 9 1.2 1.6 1.6 1.6 1.6 1.6 1.2
COMB 10 =&} 1.2 1.6 1.6 0.8 1.6 0.8 1.2
COMB 11| A 1.2 1.6 1.6 | 08 1.6 | 038 1.2
COMB 12 0.9 0.9 1.6 09 1.6
COMB 13 0.9 09 | 08 | 09 08
* ALg3ts AEA => st Alg=1.0, WESGAF=0.5 2 &
S 1AE= = nNzxT5 o
(D) L) |AAE} AEY AxFEg 5 +15°C | -15°C

COMB 14 1 1 1 1 1
COMB 15 1 1 1 1 1
COMB 16 o 1 1
COMB 17 Hg&;ﬂ] 1 1 1| 05 1
COMB 18 1 1 1 0.5 1
COMB 19 0.9 0.9 1
COMB 20 0.9 09 05
COMB 21 1 1 1 1 1 1 1
COMB 22 1 1 1 1 1 1 1
COMB 23 %32 1 1 1 0.5 1 0.5 1
COMB 24 4 1 1 1 0.5 1 0.5 1
COMB 25 0.9 0.9 1 0.9 1
COMB 26 0.9 09 05 | 09 05
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2)

CASE 2

- A3F - AF(PROGRAM Wel A A5 are) 2 23 314
AZEQ} (A& vlaEA)
T'I‘q‘unlqlnlvﬂ\n\qlqlﬂwl w“lv"lu?\n\qlqln\ﬂu?\qlwl
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4) CASE 4 - x=4WZs=
5 CASE 5 - 3 & g (R34 vl H A
6) CASE 6 - 3 = <t (R34 a2 A
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CASE 8

8)
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8. AAZA (NRAA)

D AdAxA 2 AT

i
Hlo

n
Hlo

G

<A

o o Al

20.0 kN/m®

yt

A= A=)

@

S
=l o
3
(@)
@) | E=
LO
wﬂm
|
ol ™ 20
o |l
Nl o
D~
S|
=3 -
i PE
ofl =
ONo
b
T4+ gi=
= iny (S
7E ﬂLW
= (1o i+

@ ART-AAG(Z)

s ol 8
Ml 22
N Lo Lo LO
.
g % % on
o o T
sl o 2
ol 2
N
o o w0 m
M
wE | A =
|| Mo | = ﬁnawa % %
M= | = i s | = o
X | X !
ZO
N
©

2) TEE AY 2 BAE AL

@ FxE A

2

14.332 m

21.472 m

21.400 m

TEE Al

12.200 m
19.587

Hr
)

_—

a

o
A
a

-
a

2

FAE A

®

0.850 m

0.000 m

0.000 m

=

o

HZ7

0.000 m
1.635
2.485

No

o

m

=
[}

A}

m

1 A E o
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9. 943 DATA

sl PEAL H& e 4

o Z e v

Ak7+4] (Radiation damping)7F A4 5 o] 24

Fol & e A7 Qkol 1 E

S

Ak

HA E e

S

=
o

of mebA A

oH

)

w2}, A

TEEol FEAAA AT

el

I

N

@ Node No.
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@ Element No.

al:_:_s'_' 6.1 9_:?_ 111 12 13 14 15 16 _s_;_:'?a”r
2) FAL GAFH
GHA S Z(m) A gy | dH2EdE e A 5 H] =l
s L] 1.0 1.000 1.000 0.0833333 27783 121 ~ 140
15 T £98 1.0 1.100 1.100 0.1109167 27783 83 ~ 104
2% T &YR 1.0 1.200 1.200 0.1440000 27783 41 ~ 62
st & B 1.0 1.200 1.200 0.1440000 27783 1~20
2815 H A 1.0 1.100 1.100 0.1109167 27783 105 ~ 120
A 5t2%5 H A 1.0 1.100 1.100 0.1109167 27783 63 ~ 82
2| 5k3% WA 1.0 1.400 1.400 0.2286667 27783 21 ~ 40
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10. A RHREH Al A
1) AR AR 44

T

Vo (7174 At é?‘ ) = 80X N™1/3) 80 x 5 Y8 = 136.8 m/sec

- Vs OlsFdFse Auda £5)=08xV 0.8 x 136.8 = 109.44 m/sec
- Gd (AGErAd A =w/g X Vsz (w: 3

Zo d9FE, g FEHAT)
= 20.0 /  9.81 x 109.4 2 = 24418.0 kN/m?
F)=2X(1+v)xXGd(v:Fe Fol&H])
= 2 X (1 + 0.32 ) X 24418.0

. = 64463.52 kN/m?

@ eHPA FF
Vo (277 Ay £%) = 80 X N™(1/3) 80 x 5 8 = 136.8 m/sec
- Vs 553843 Agy £5)=05xV 0.5 x 136.8 = 684 m/sec
- Gd (e AF) = w/ g K Vs? (w: F2

31‘4 ‘1:_]"!']'5 5, & - 'S‘Eﬂzu"l")
= 20.0 /  9.81 Xx 684 °? = 9538.0 kN/m?
-BEd (@AAG) =2 X (1+ v)XGd(v: e Xoj&H])

= 2 X (1 + 032 )

x 9538.0 = 25180.32 kN/m?
(2) 4 & N= 20
O 71558 v
Vo (%7 ]JEH A .\4—4} = 80 X N™1/3) 80 x 20 Y3 = 217.2 m/sec
- Vs Ol A ll]' £5)=0.8%XV 0.8 x  217.2 = 173.76 m/sec
- Gd (A& g Al = /g X Vs (w:

Zo dFH, g TEHAT)

= 64632.0 kN/m?
2X(1+v)xXGd(v: & soks=n])
= 2 x (1 + 032 ) x 646320

= 210 / 981 x 1738 ?
- Bd (S5 =

. = 170628.5 kN/m?
@ BAHA &
Vo (7178 Adal %) = 80 X NY(1/3) 80 x 20 Y8 = 217.2 m/sec
- Vs UleF85sy dvd £5)=05xV 05 x 2172 = 108.6 m/sec
- Gd (HEEgdAGF) =w/g X Vs2 (w: &2

31‘4 ‘1:_]"!']'5‘0 g - 'S‘Eﬂzu"l")
= 210 /  9.81 x 108.6 2

‘ = 25247.0 kN/m?
-Ed (8A5) =2 X (1+ v)XGd (v: & FEop=H])

= 2 X (1 + 032 )

X 25247.0 = 66652.08 kN/m?
(3) #3¢ N= 50
O 7155 v
Vo (%7 ]JEH Kl .u}é,: = 80 X N*(1/3) 80 x 50 ¢ = 294.7 m/sec
S Vs (5 2ma e A y}ic 08XV 0.8 x 2947 = 23576 m/sec
- Gd (A e g AlS)

=w/gXVSZ(W1§—E’4 WS, g SYAT)
= 130316.0 kN/m?
2X (14 v)XGd(v: 9 xEop&H])
= 2 x (1 + 0.4 )

X 130316.0 = 364884.8 kN/m?

= 230 / 981 x 2358
- Bd (S5 =

2

Vo (714 Ady £5) = 80 X NN1/3) 80 x 50 Y% = 294.7 m/sec
- Vs 55852y Ads £5)=05%xV 0.5 x 2947 =
- Gd (A& Al4)

147.4 m/sec
=w/gxX Vs (w:Fe

o desH, g FYHAT)
= 23.0 /  9.81 x 147.4 2 = 50939.0 kN/m?
—Ed (&A= 2 X (1 + v) X Gd (v:F2 Fol¢=1])
= 2 X (1 + 0.4 )

X 50939.0 = 142629.2 kN/m?
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Bv = J(BXB) = ( 1220 x 2140 )

Kvc = 1/03xEd= 1 / 03 x 64463.52
Kv = 214878.40 X (12.2/0.3)(-3/4)

@ Ak A ke A4
Kst = A X Kv = 1/3.0 X 10807.96

Bv = J(BXB) = +( 1220 x 2140 )

Kvec = 1/03XEd= 1 / 03 x 170628.48
Kv = 568761.60 X (12.2/0.3)(-3/4)

@ Ak A ket A4
Kst = A X Kv = 1/3.0 X 28607.58

Y
<
1l

V(BXB) = +( 2.00 x 2140 )
Khc = 1/03XEd= 1 / 03 X 64463.52
214878.40 x(2/0.3)(-3/4)

)
j=n
Il

1/3.0 x 21293.27

<
Il

Bv = J(BXB) = +( 17.59 X 21.40 )

Khc = 1/03xXEd= 1 / 03 x 170628.48

Kh =  568761.60 % (17.587/0.3)(-3/4)
@ Ak A RkgreE A 4

Kst = A X Kv = 1/3.0 X 24941.30

Bv = J(BXB) = J( 940 x 21.40 )

Khc = 1/03XEd= 1 / 03 x 170628.48
Kv = 568761.60 X (9.4/0.3)(-3/4)

@ A A ket A4
Kst = A X Kv = 1/3.0 X 31545.91
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16.158 m
214878.40 kN/m?
10807.96 kN/m?

3602.65 kN/m?

16.158 m
568761.60 kN/m?
28607.58 kN/m?

9535.86 kN/m?

6.542 m
214878.40 kN/m?
21293.27 kN/m?

7097.76 kKN/m?

19.400 m
568761.60 kN/m?
24941.30 kN/m?

8313.77 kN/m?

14.183 m
568761.60 kN/m?
31545.91 kN/m?

10515.30 kN/m?



Kv(115,125, 126, 136) = 10808 x ( 1.100 / 2 + 1.080 / 2 )= 11781 kN/m?
Kvs(115,125, 126, 136) = 3603 x( 1.100 / 2 + 1.080 / 2 )= 3927 kN/m?
Kv(116~124, 127~135) = 10808 x( 1.080 / 2 + 1.080 / 2 )= 11673 kN/m?
Kvs(116~124, 127~135) = 3603 x( 1.080 / 2 + 1.080 / 2 )= 3891 kN/m?
-5y

Kh(107~114)= 21293 x( 1.000 / 2 + 1000 / 2 )= 21293 kN/m?
Khs(107~114)= 7098 x ( 1.000 / 2 + 1.000 / 2 )= 7098 kN/m?
Kh(103~106)= 24941 x( 1.000 / 2 + 1000 / 2 )= 24941 kN/m?
Khs(103~106)= 8314 x( 1.000 / 2 + 1.000 / 2 )= 8314 kN/m?
Kh(79, 89, 90)= 24941 x( 1.000 / 2 + 1360 / 2 )= 29431 kN/m?
Khs(79, 89, 90)= 8314 x( 1.000 / 2 + 1360 / 2 )= 9810 kN/m?
Kh(102)= 24941 x ( 1.100 / 2 + 1360 / 2 )= 30678 kN/m?
Khs(102)= 8314 x( 1.100 / 2 + 1360 / 2 )= 10226 kN/m?
Kh(63~78)= 24941 x( 1.360 / 2 + 1360 / 2 )= 33920 kN/m?
Khs(63~78)= 8314 x( 1.360 / 2 + 1360 / 2 )= 11307 kN/m?
Kh(39, 49, 50)= 24941 x( 1.360 / 2 + 1428 / 2 )= 34768 kN/m?
Khs(39, 49, 50)= 8314 x( 1.360 / 2 + 1428 / 2 )= 11589 kN/m?
Kh(62)= 24941 x( 1.360 / 2 + 1.200 / 2 )= 31925 kN/m?
Khs(62)= 8314 x( 1.360 / 2 + 1200 / 2 )= 10642 kN/m?
Kh(23~38)= 24941 x ( 1428 / 2 + 1428 / 2 )= 35616 kN/m?
Khs(23~38)= 8314 x( 1.428 / 2 + 1428 / 2 )= 11872 kN/m?
- Ssey

Kv(l, 11, 12, 22)= 28608 x( 1400 / 2 + 1.080 / 2 )= 35473 kN/m?3
Kvs(1, 11, 12, 22)= 9536 x( 1400 / 2 + 1.080 / 2 )= 11824 kN/m?
Kv(2~10, 13~21)= 28608 x ( 1.080 / 2 + 1.080 / 2 )= 30896 kN/m?
Kvs(2~10, 13~21)= 9536 x( 1.080 / 2 + 1.080 / 2 )= 10299 kN/m?
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Bv = J(BXB) = ( 1220 x 2140 )
Kvc = 1/03XEd= 1 / 03 x 25180.32
Kv = 83934.40 X (12.2/0.3)(-3/4)

1/3.0 x 4221.73

<
Il

Bv = J(BXB) = ( 1220 x 2140 )
Kvc = 1/03XEd= 1 / 03 X 66652.08

Kv = 222173.60 = (12.2/0.3)(-3/4)
@ At A gkake A
Kst = A X Kv = 1/3.0 X 11174.89

Bv = J(BXH) = 4 200 x 2140 )
Khc = 1/03XEd= 1 / 0.3 X 25180.32
Kh = 83934.40 X (7.942/0.3)°(-3/4)
@ Ak ARk A
Kss = AX Ky = 1/3.0 X 8317.44

Bv = J(BXH) = ( 1759 x 2140 )
Khc = 1/03XEd= 1 / 03 X 66652.08

Kh = 222173.60 X (7.942/03)(-3/4)
@ At A gkake A
Kss = A XKy = 1/3.0 X 9742.74

Bv = J(BXB) = 4 940 x 2140 )
Khc = 1/03XEd= 1 / 0.3 X 66652.08

Kv = 222173.60 X (94/0.3)(-3/4)
@ AT Ak A 5
Kst = A X Kv = 1/3.0 X 12322.68
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16.158 m
83934.40 kN/m?
4221.73 kKN/m?

1407.24 kN/m?*

16.158 m
222173.60 kN/m?
11174.89 kN/m?

3724.96 kN/m?

6.542 m
83934.40 kN/m?
8317.44 kN/m?

2772.48 kKN/m?

19.400 m
222173.60 kN/m?
9742.74 kN/m?

3247.58 kN/m?

14.183 m
222173.60 kN/m?
12322.68 kN/m?

4107.56 kN/m?*



Kv(115,125, 126, 136) =
Kvs(115,125, 126, 136) =
Kv(116~124, 127~135) =
Kvs(116~124, 127~135) -
-z
Kh(107~114)=
Khs(107~114)=
Kh(103~106)=
Khs(103~106)=
Kh(79, 89, 90)=
Khs(79, 89, 90)=
Kh(102)=
Khs(102)=
Kh(63~78)=
Khs(63~78)=
Kh(39, 49, 50)=
Khs(39, 49, 50)=
Kh(62)=
Khs(62)=
Kh(23~38)=
Khs(23~38)=

(<0

b
Kv(l, 11, 12, 22)=
Kvs(1, 11, 12, 22)=
Kv(2~10, 13~21)=
Kvs(2~10, 13~21)=

>

4222
1407
4222
1407

8317
2772
9743
3248
9743
3248
9743
3248
9743
3248
9743
3248
9743
3248
9743
3248

11175

3725

11175

3725

x (
x (
x (

x (

x (
x (
x (
x (
x (
x (
x (
x (
x (
x (
x (
x (
x (
x (
x (

x (

x (
x (
x (

x (

1.100
1.100
1.080
1.080

1.000
1.000
1.000
1.000
1.000
1.000
1.100
1.100
1.360
1.360
1.360
1.360
1.360
1.360
1.428
1.428

1.400
1.400
1.080
1.080
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~ ~— ~— ~—

DO DD DD DD DD DN DN DN DN DN DN DN DN DN [\CREE AR AR V)

[\CREE AR AR V)

1.080
1.080
1.080
1.080

1.000
1.000
1.000
1.000
1.360
1.360
1.360
1.360
1.360
1.360
1.428
1.428
1.200
1.200
1.428
1.428

1.080
1.080
1.080
1.080

S~ TS TS TS TS TS TS TN TS TS TS S N S S~ S~ >~

S~ T~ >~

DO DD DD DN DN DNDDNDDNDDNDDND DN DN DD DN (NN AR \C R V)

[\CRE AR AR V)

4602 kN/m?3
1534 kN/m?3
4559 kN/m?3
1520 kN/m?

8317 kN/m?3
2772 kN/m?3
9743 kN/m?3
3248 kN/m?3
11496 kN/m?
3832 kN/m?
11984 kN/m?
3995 kN/m?3
13250 kN/m?
4417 kN/m?3
13581 kN/m?
4527 kN/m?3
12471 kN/m?
4157 kN/m?3
13913 kN/m?
4638 kN/m?

13857 kN/m?
4619 kN/m?
12069 kN/m?
4023 kN/m?3



11. X123 44
1) Z/F71(Tg)

o _hai
¢ &V
Vsi(m/sec) Tg'(sec)
X]?—‘ Hl(m) = H ¢ A, - =) P
7155 B3R | kN/m? | 7] eFqFs B YA
HE 4.000 109.438 68.399 19.000 0.146 0.234
EAE 23.144 173.723 108.577 119.000 0.533 0.853
At 0.000 235.778 147.361 123.000 0.000 0.000
Al 27.144 164.25 102.656 0.679 1.087
B Ao EA47(Te) = 1.25 X Tg'
- & NeTrdrT YA
Tg(sec) 1.25 X 0.679 = 0.849 1.25 X 1.087 = 1.358
2) BAF71(Ts)
BMTs=Cv/(@25XCa), To=0.2XTs
- & NeTrdrT YA
0.18 /( 2.5 X 0.13 ) 0.18 /( 2.5 X 0.13 )
Ts(sec)
= 0.554 = 0.554
To(sec) 0.2 X 0.554 = 0.111 0.2 X 0.554 = 0.111
3) & g BAAF(C)
O s 445t
- 75 E=E  h=0.1 - B4 h=0.2
BAA 4 15
@ e ]T ] — +05
40h+1
T = TR rT YA
Cd 0.800 0.667
VSDi 131.000 68.000
o] ARl o) o5t Fet ghe 8T 4 T
A A~ REES] A A& s ey rT TR
H (m) Vs(m/sec) H/Vs Gp H/Vs Gp
27.144 164.25, 102.656 | 0.16526 35022 0.26442 9437
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4) 7t5 = SHEHE™-(Sa)

715 B (A 7] 1004 4 -§)

-Tg>=Ts dw, Sa=CvxgXIxXCd/Tg

0.18 x 9.8 x 0.57 x 0.800

Sa = = 0.947
0.849
TR FEAI(AE 7] 10004 8)
-Tg>Ts ¥ul, Sa=CvXgXxIxCd/Tg
0.18 X 9.8 X 1.4 x  0.667
Sa = = 1.212

7158 (A F7] 10044 -8)

I LA FE=A (A FF7] 1000 4 -§)

Sv=(Tg/2n) X Sa

Sv=(Tg/2n) X Sa

0.849 x 0.947 1.358 X 1.212
= 0.128 = 0.262
2 X = 2 X =
6) 4R&UL AW 343
- AREHE AT = 2985 m
- EYR AR = 21472 m
- 719kek A =(H) = 27.140 m
O 715+ ¢
U(z) = 2/ 12X Sv X Tg X cos(nZ / 2H)
UZw =2 / =2 x 0128 X 0.849 X cos (x X 2985 /(. 2 x 27.1
= 0.02169
UZb)= 2 / m X 0.128 X 0.849 X cos (x X 21472 /( 2 X 27.1
= 0.00710
@ $uA 5E
U(z) = 2/ 12X Sv X Tg X cos(nZ / 2H)
UzZzw=2 / m X 0262 X 1.358 X cos (x X 2985 /( 2 X 27.1
= 0.07103
UZb)= 2 / m X 0.262 X 1.358 X cos (r X 21472 /( 2 X 27.1
= 0.02323
Po = Ksb,top X (U(Zu) - U(Zb))
NsrATE
Po = 3602.65 X ( 0.02169 - 0.00710 ) = 52.593 kN/m?
B35 E
Po = 1407.24 < ( 0.07103 - 0.02323 ) = 67.26 kN/m?
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O Aol R E 44 Uh(z)
@ A A = 3k%
U,@-= iz eSveTge cos 2=
T
N T T WA FE
T z(m)
Uh(z)(m) Ad¥ Di FHEAPKN)| Uh(z)(m) | Ai¥9 Di| $HEIPKN)
ql 2.985 0.0217 0.0139 296.797 0.0710 0.0456 379.568
q2 3.985 0.0214 0.0137 291.362 0.0702 0.0448 372.618
a3 4.985 0.0211 0.0134 284.399 0.0691 0.0437 363.713
q4 5.985 0.0207 0.0130 323.204 0.0678 0.0424 413.354
a5 6.985 0.0202 0.0125 311.556 0.0663 0.0409 398.457
b 8.345 0.0195 0.0117 293.009 0.0639 0.0385 374.737
q7 9.705 0.0186 0.0109 271.451 0.0610 0.0356 347.166
a8 11.065 0.0177 0.0099 247.015 0.0578 0.0324 315.915
a9 12.425 0.0166 0.0088 219.853 0.0543 0.0289 281.176
qlO 13.785 0.0154 0.0076 190.132 0.0503 0.0250 243.165
qll 15.213 0.0140 0.0063 156.373 0.0459 0.0205 199.989
ql2 16.641 0.0126 0.0048 120.226 0.0412 0.0158 153.760
ql3 18.069 0.0110 0.0033 81.939 0.0361 0.0108 104.793
ql4 19.497 0.0094 0.0017 41.772 0.0309 0.0055 53.423
qlb 20.925 0.0078 0.0000 0.000 0.0254 0.0000 0.00
8) Fd Aud
O 7NsTdsE
GD . ZU
Vu= ( ) - Sv-Tg - sin ( ) = 6.40
RN ‘ “H e
-7 2B 2y
Vb = ( ) -Sv-Tg - sin ( By = 4272 SR
T - H
Tu + Tb H 2
Ve= (o ) = 2456 A
2
@ YA FE
. 4
Vu= ( & ) - Sv-Tg - sin ( = ) = 5.64
T - H
D . ' ZB
Vb = ( ) - Sv-Tg - sin ( ) = 37.69
T 2+-H
Tu + Tb
Vs = ( : ) = 21.67
2
A7, Vu: AHFA Aol 283t FA-dGHKN/m)  Sv i ZIRbE A 9] A APT S HF4 = (m/sec)
Vb @ A A Aol ZHRet= FHAGHKN/m')  Gp @ AR T8 A g Al
Y7+ 2171 21 = Al 7L QO =1 - ZZ v 2l A NT /3
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9) TA B4
R ZIA] ZHA =

- fi=

- Khu(Ulssd+E)
TI)

- Khu(E3x

1.000 X
= 1.770

1.000 X
= 4.350

ool ol @ 412

25.0  kN/m’
Ca= 057

[ X Ca= 1.40

25.0 0.074

kN/m

25.0 0.182

kN/m

25.0 0.074

kN/m

25.0 0.182

kN/m

25.0 0.074

kN/m

25.0 0.182

kN/m

25.0 0.074

kN/m

25.0 0.182

kN/m

Ai X rcon'c X Khu X (1 - 0.015 X Zi)
- EI9E GYSH =

x 013 = 0.074

X 0.13 = 0.182

x (1 - 0015 x 299
x (1 - 0015 x 299
x (1 - 00156 x 2147
x (1 - 00156 x 2147
x (1 - 0015 x 524
x (1 - 0015 x 524
x (1 - 0015 x 1091
x (1 - 0015 x 1091
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fw = 1.400 x 250 x 0074 x ( 1 - 0015 x 17.90
= 1.890  kN/m
@ ¥R FE
fw = 1400 x 250 x 0182 x ( 1 - 0015 x 17.90
= 4.660 kN/m
- AstlE sAEHE
O
fs = 1.100 x 250 x 0074 x ( 1 - 0015 x 7.54
= 1.800  kN/m
@ BAHAFF
fs = 1.100 x 250 x 0182 x ( 1 - 0015 x 7.54
= 4440 kN/m
- Ask2E SAEHE
O
fs = 1.200 x 250 x 0074 x ( 1 - 0015 x 14.33
= 1740  kN/m
v
@ ¥R FE
fs = 1.200 x 250 x 0182 x ( 1 - 0015 x 14.33
= 4.290  kN/m
12. 3523 9 A=A A) -—- 2.7 3.3.2
12.1 3529
D ARANClsF35E)
TE D Hy L Hh F E
LC1 | 1.200 | 1.200 | 1.000 | 1.000 1.400
LC2 | 1.200| 1.200 | 1.000 | 0.500 1.400
LC3 | 0.900 | 0.900 1.000 1.400
LC4 | 0.900 | 0.900 0.500 1.400
2) AR (B2 LA FF)
TR D Hy L Hh F E
LC1 | 1.200| 1.200 | 1.000 | 1.000 1.000
LC2 | 1.200 | 1.200 | 1.000 | 0.500 1.000
LC3 | 0.900 | 0.900 1.000 1.000
LC4 | 0.900 | 0.900 0.500 1.000

81



12.2. 35 A3t= (AZAD
v AR AF(H 35 FA)

1) CASE 1 - &

2) CASE 2 -
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CASE

3)

TOwE

TR

CASE

4)
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CASE

5)

Nr

CASE 6

6)

84



CASE

7)

CASE

8)
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13.1 #A9 A

o & A | S i

Mu Vu Mo Mu Vu Mu Vu Mu Vu

= (kN-m)| (kN ) [(kN-m)[(kN-m)| (kN) |(kN-m )] (kN) |(kN-m)[ (kN)

= TEE

1 AREHE FSER 1296.6] 764.7 | 878.8 | 860.8 | 269.3 | 976.3 | 271.2 [ 1296.6] 764.7
2 AREHE 5 1001.4] 710.0 | 654.9 [ 729.0 | 251.2 | 800.5 | 249.0 [ 1001.4] 710.0
3 ARsdH S 760.5 1 0.081 | 506.0 | 585.4 | 214.2 | 651.9 | 215.8 | 760.5 | 215.8
4 | At 1% SAENE H5G5 | 1054.4 426.0 | 781.2 | 1459.6] 508.2 [ 1696.9] 564.2 | 1696.9| 564.2
5| Azt 1% S&EdE -5 1264.6]11602.4| 890.7 [1471.1] 623.8 | 1670.6| 644.3 | 1670.6] 1602.4
6| A3t 1T FAHEHNE T 1025.9]1302.2| 708.8 | 845.8 | 361.5 | 1107.4| 423.5 [ 1107.4]1302.2
7| A3k 2T SAHEHE 821.6 | 589.8 | 660.5 [2665.8] 958.1 | 3243.8[1075.2]3243.8]1075.2
8 | A3t 2% SHEUE S-F9H |3397.6[2054.3(2424.8]2698.3| 936.8 [3282.0] 1056.4]3397.6| 2054.3
9| A3t2T FAHENE T 1247.9] 50.7 | 869.7 [1293.8] 93.5 |1877.7| 51.7 [1877.7] 93.5
10 sHEEHE 5T 4257.912149.213115.5(2529.9] 947.2 [ 3099.9(1019.3]14257.9]|2149.2
11 sREYE = 3167.712407.712355.4(2810.3]1087.1| 3516.0( 1175.6| 3516.0| 2407.7
12 S-S H F% 2742.7] 268.5 12123.11172.0| 519.9 | 1656.2| 811.7 [2742.7] 811.7
13| A3t 15 #5494 1407.3] 820.6 | 944.0 | 884.8 | 600.2 | 1005.6| 565.4 [1407.3] 820.6
14| A3t 15 #5494 690.9 | 494.1 | 530.2 | 397.4 | 397.8 | 400.7 | 380.8 | 690.9 | 494.1
15| A&t 15 #5494 357.0 1 538.3 | 217.6 | 143.0 | 341.8 | 100.1 | 353.1 | 357.0 | 538.3
16| A3t 25 A59HA B 655.4 | 782.8 | 492.5 [1246.8] 774.5 | 1532.0| 300.6 | 1532.0| 782.8
17 A3k 25 #5494 754.7 | 252.8 | 609.1 | 919.2 | 379.3 [ 1198.2| 490.4 | 1198.2| 490.4
18] A&t 235 #A59A 889.2 1 934.3 | 469.6 | 720.8 | 704.0 | 894.0 | 798.0 | 894.0 | 934.3
19| A3t 3% A59HA 1669.911216.8]1115.1[2200.8] 903.1 |2626.9| 993.6 | 2626.9]1216.8
20| A3t 35 #A59A 648.5 | 413.0 | 429.7 | 908.8 | 161.3 | 1344.8| 339.0 | 1344.8| 413.0
21| A 35 #A59A 4527.812106.413369.4[2599.1]1161.7|3156.6( 1315.9]4527.8| 2106.4
22| Azt 15 594 1170.2] 840.8 | 780.6 | 755.9 | 720.8 | 826.3 | 713.2 [1170.2] 840.8
23| Azt 15 +59A 1177.5] 53.1 | 879.4 | 897.4 | 103.2 | 874.4 | 385.9 [1177.5] 385.9
24 Azt 15 +59A 357.9 1 632.4 | 218.3 | 178.1 | 468.8 | 155.0 | 481.7 | 357.9 | 632.4
25 At 2F +59A 1735.4] 782.8 |1231.2[1262.1| 776.9 | 1517.3| 801.3 [1735.4] 801.3
26 At 23 +59A 732.7 1 909.0 | 605.8 [1295.6] 85.7 |1074.6| 794.2 [1295.6] 909.0
27| Azt 2T +59A 1456.3] 934.3 | 913.7 | 955.5 | 781.4 | 1226.6| 883.9 [1456.3] 934.3
28 A3t 3% +59A 1657.111216.8]1104.4[2218.6] 906.2 | 2644.2| 996.4 | 2644.2]1216.8
29 A3 3% +59A 1026.0] 423.3 | 585.1 [1295.6| 85.7 |1925.4| 284.2 [1925.4] 423.3
30| At 3% +59A 3528.5]12106.512669.2(2902.3]1324.7] 3592.8 [ 1539.6| 3592.8| 2106.5
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15. 994 E

15.1 ZF<dgu A595F
15.1.1 F4aF A&
fck = 27.0  MPa fy = 400.0 MPa - FA = el
B = 100 cm H = 100 cm
Mu = 1296.562 KkN.m Vu = 764.676 kN M = 878.776 kN.m
of = 0.85 dv = 0.75 e Faa =
-9E = 1000 cm -EWEd= 90.0 cm - #Adg d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 44591 cm? [ p = 0.00495 1]
a = (As y)/(0.85 fck b) = (5,139 x 400)/(0.85 x 27 x 1,000.0) = 8.96 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 31.500 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 29.250 cm?
Pmin3 = 0.0025-B-t = MIN As = 12.500 cm* (9 As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 31.500 ¢m? > 12.500 cm?
4/3‘ReqAs = MIN As = 59.455 ¢m?
. Pmin<P<Pmax CASE = As=Req.As o]A#Z
USE As = H 29 @ 125 = 51.392 cm? [ 80 EA/m |
TOTAL = 51392 cm® [ p= 000571 ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 8.957 c¢m
Bl = 085 = ¢ a/Bl = 10538 cm
€ = 0.003x(dt-c)fc =  0.0226 > € min 0.004 0K
® 7w 2 A5 (O) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check Md = 1494.34 kN.m > Mu = 1296.56 kN.m 0.K
@ Shear check
dv Ve = Ov-1/6-Vfck-B-d = 584.57 kN < Vu = 764.68 kN
1/2-®v Vc = 292.29 kN < Vu = 764.68 kN
[8g7|z9 £HBE JAAGA T EER T Lo AYEZ ge
A+ 7+7 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HaAdE ]
Req. Av [ _ ) _ N
Vs s/ [®v fydl] = 1.001 ¢m = [ALAwEE ]
USE Av = H 13 X 20 EA/m = 2534 cm? > 1.001 cm? 0K
dvVn = dvVc + ODOv Vs
= 584.57 + 456.12 = 1040.69 kN > Vu = 764.68 kN
Rm = Md / Mu = 1.15 Rs = ®&vVn / Vu = 1.36
15.1.2 <9 9 A
k = -np ++ [ 2np + (np ) | [ n = 7]
= - 7.2x 000571 + N [ 2 x 0041 + 0041 % 1 = 0.249
i =1 - k/ 3 & 1 - 0.249 / 3 = 0.917
fs = M / [Asdijl]
= 878.78 X 1000 /[ 51.392 X 90.0 x 0917 1= 207.19 MPa
s = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 2072 ) - 2.5 x 8b5 = 166 mm > 125 mm
s = 300 x ( 210/ s )
= 300 x ( 210 /2072 ) = 304 mm > 125 mm 0.K.
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. MPa fy = 400.0 MPa - HA = <ehH
B = 100 cm - H = 100 cm
Mu = 1001.372 KkN.m - Vu = 710.024 kN M = 654.898 KkN.m
of = 0.85 - Qv = 0.75 e R = ¢
- ¥l&E = 10.00 cm - EHEd= 90.0 cm - #AEE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 34439 cm? [ p = 0.00383 1]
a = (As fy)/(0.85 fck b) = (5,139 x 400)/(0.85 x 27 x 1,000.0) = 8.96 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 31.500 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 29.250 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 31.500 ¢m? > 12.500 cm?
4/3*ReqAs = MIN As = 45.919 ¢m?
. Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 29 @ 125 = 51.392 cm? [ 80 EA/m ]
TOTAL = 51.392 cm? [ p= 0.00571 1]
@& HZ A2 0% AP E (et) 24
a = As Ty /(0.85-fck'B) = 8.957 cm
Bl = 08 = ¢ = a/Bl = 10.538 cm
€ = 0.003x(dt-0)/c =  0.0226 > € min = 0004 -~ OK
@& 7w 3 AF (D) A4
bE Al &l MY E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check © Md = 1494.34 kN.m > Mu = 1001.37 KkN.m -~ 0K
@ Shear check
ov Ve = Ov-1/6-fck-B-d - 58457 kN < Vu = 71002 kN
1/2-dv Ve = 29229 kN < Vu = 71002 kN
[8d7z9 €8s Haddd o] 228 %] S AgEZ g
AGd T 34 s = 15.00 cm
0.35b0 s / fy = 0.000 cm? R E X Ry
Req. Av [ 3 5 N
Vs s/ [ov fyd] = 0.697 cm = [ALlAwE T ]
USE Av = H 13 X 20 EA/m = 2534 cm? > 0.697 cm? 0K
dvVn = dv Ve + v Vs
= 584.57 + 456.12 = 1040.69 kN > Vu = 710.02 kN
Rm = Md / Mu = 149 Rs = ®&vVn / Vu = 147
15.2.2 A9] $9 AHA
k = -np ++ [ 2np + (np ) ] [~ n = 71
= - 72X 0.00571 + [ 2 x 0.041 + 0.041 2 1] = 0.249
i = 1 - k/ 3 & 1 - 0249 / 3 = 0.917

fs = M / [Asdil
= 654.90 X 1000 /[ 51.392 x 90.0 x 0917 1= 154.41 MPa

sl = 375 x ( 210 / s ) - 25 x Cc

= 375 x ( 210 / 1544 ) - 25 x 865 = 296 mm > 125
s2 = 300 x ( 210 /[ fs )

= 300 x ( 210 / 1544 ) = 408 mm > 125 mm - OK.
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15.3 AF<dB S5
15.3.1 FAILF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm - H = 100 cm
Mu = 760.538 kN.m - Vu = 215.813 kN M = 505.995 KkN.m
of = 0.85 - Qv = 0.75 e R = ¢
- & = 8.00 cm - EHWEd-= 920 cm - AEE d= 920 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 25.166 cm? [ p = 0.00274 1]
a = (As fy)/(0.85 fck b) = (3,575 x 400)/(0.85 x 27 x 1,000.0) = 6.23 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 32.200 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 29.900 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m? (¢ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 32.200 cm2 > 12.500 cm?
4/3*ReqAs = MIN As = 33.555 ¢m?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req. AS) o) gl
USE As=  H 22 @ 250 = 15484 cm? [ 40 EA/m |
H 25 @ 250 = 20.268 cm? [ 40 EA/m |
TOTAL = 35752 cm? [ p= 0.003886 |
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 6.231 cm
Bl = 085 = ¢ = aBl = 7331 cm
g = 0.003x(dt-o)fc =  0.0346 > €min = 0004 & OK
& e 3 A5 (D) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check © Md = 1080.45 kN.m > Mu = 760.54 kN.m s 0K
@ Shear check
dv Ve = ®v-1/6-yfck-B-d = 597.56 kN > Vu = 215.81 kN
1/2-®v Vc = 298.78 kN > Vu = 215.81 kN
[8g7|z9 £HBE JAAGA T EER T S FaAgES EYe
9.3.2 H<to] §9 A4
k = -np ++ [ 2np + (np )| [~ n = 71
= - 7.2 %X 0.003836 + + [ 2 X 0.028 + 0.028 2 ] = 0.21
i =1 - k/ 3 © 1 - 021 / 3 = 0.93

fs = M/ [Asdil
= 506.00 X 1000 /[ 35752 x 92.0 x 093 ]= 165.42 MPa

sl = 375 x ( 210 / s ) - 25 x Cc

= 375 x ( 210 / 1654 ) - 25 x 69 = 304 mm > 250 mm
s2 = 300 x ( 210 /[ fs )

= 300 x ( 210 / 1654 ) = 381 mm > 250 mm - OK.
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15 1.1 5% %k HAE
fck = 27.0  MPa fy = 400.0 MPa - FA = el
B = 100 cm H = 110 cm
Mu = 1696.915 KkN.m Vu = 564.215 kN M = 781.156 kN.m
of = 0.85 dv = 0.75 s FEZ 2 &
- O & 10.00 cm HE d= 95.0 cm - #A¥%¥E d= 100.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 59.469 cm? [ p = 0.00626 1
a = (As y)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 33.250 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 30.875 cm?
Pmin3 = 0.0025-B-t = MIN As = 13.125 cm* (¢ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 33.250 cm? > 13.125 cm?
4/3‘ReqAs = MIN As = 79.292 cm?
. Pmin<P<Pmax CASE = As=Req.As o]&H]Z
USE As = H 32 @ 125 = 63.536 cm? [ 80 EA/m ]
H 32 @ 125 = 63536 cm? [ 8.0 EA/m |
TOTAL = 127.072 cm® [ p= 0.013376 1]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 22148 cm
Bl = 08 = ¢ = a/Bl = 26.056 cm
€ = 0.003x (dt-c)/c =  0.0085 > €t min 0.004 0K
@ B% g A5 (0) 24
bE Al &l MY E A = 0.002
NG Au) G Y E A = 0.005 Q17 A} whH : o = 0.85
4 Moment check Md = 3625.98 kN.m > Mu = 1696.92 KkN.m 0K
@ Shear check
ov Ve = ov-1/6-Vfck-B-d = 64952 kN > Vu = 564.22 kN
1/2-®v Vc = 324.76 kN < Vu = 564.22 kN
[8d7z9 €8s Haddd o] 228 %] HiAGHAZ EZQ
AGd T 34 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av [ 3 5 N
Vs s/ [®v fyd] = 0.000 c¢m = [AeAdHEZT ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.000 cm? 0K
dvVn = OdvVc + v Vs
= 649.52 + 1548.40 = 2197.92 kN > Vu = 564.22 kN
Rm = Md / Mu = 2.14 Rs = ®&vVn / Vu = 3.90
15.1.2 A9] $9 AHA
k = -np ++~ [ 2np + (np )P 1 [ n = 7 1]
= - 7.2 x 0.013376 + + [ 2 X 0096 + 0.096 > ] = 0.353
j =1 - k/ 3 © 1 - 0353 / 3 = 0.882
fs = M / [Asdijl]
= 781.16 X 1000 /[ 127.072 X 95.0 x 0.882 1= 73.37  MPa
s = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 7337 ) - 2.5 X 84 = 863 mm > 125
s = 300 x ( 210 / s )
= 300 x ( 210 / 7337 ) = 859 mm > 125 mm O.K.
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15.5 A3} 1ZF

Fhedy $3an
15.2.1 THIF HE

fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 1670.578 KkN.m Vu = 1602.393 kN M = 890.730 KkN.m
of = 0.85 dy = 0.75 - FEE 2 9
- 3& = 10.00 cm EHE d= 95.0 cm - A4g d= 100.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 58.546 cm? [ p = 0.00616 ]
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 33.250 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 30.875 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.125 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 33.250 cm? > 13.125 cm
4/3*ReqAs = MIN As = 78.061 ¢m?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 80 EA/m ]
H 32 @ 125 = 63.536 cm? [ 80 EA/m ]
TOTAL = 127.072 cm? [ p= 0.013376 1]
@® H9Z A £F WHE (et) 24
a = As-fy /(0.85-fck-B) = 22.148 cm
Bl = 08 = c¢ = aBl = 26056 cm
€ = 0.003x(dt-c)/c =  0.0085 > € min 0.004 0K
& e 3 A5 (D) A
& Al A MYEE S = 0.002
A A &t MY E A = 0.005 Q17w wh : ¢ = 0.85
9 Moment check Md = 3625.98 kN.m >  Mu = 1670.58 kN.m 0.K
@ Shear check
dv Ve = ®v-1/6-yfck-B-d = 649.52 kN < Vu = 1602.39 kN
1/2-®v Vc = 324.76 kN < Vu = 1602.39 kN
[8g7|z9 £HBE JAAGA T EER T Agdz g
A+ 7+7 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAHASE L]
Req. Av [ 3 ) B o
Vs s/ [®v fyd] = 4.764 cm = [AQAGHT ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 4764 cm? 0K
dvVn = dvVc + ODOv Vs
= 649.52 + 1548.40 = 2197.92 kN > Vu = 1602.39 kN
Rm = Md / Mu = 2.17 Rs = ®&vVn / Vu = 1.37
15.2.2 <9 &9 A
k = -np ++ [ 2np + (np )1 [ n = 7]
= - 7.2 % 0.013376 + + [ 2 X 0096 + 0.096 2 ] = 0.353
j = 1 - k/ 3 & 1 - 0353 / 3 = 0.882
fs = M / [Asdijl]
= 890.73 X 1000 /[ 127.072 X 95.0 x 0.882 ]= 83.66  MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 8366 ) - 2.5 X 84 = 731 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 83.66 ) = 753 mm > 125 mm 0.K.
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15.6 A3t 15 SH&HE SEF
153.1 FHACF HE

fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 1107.408 KkN.m Vu = 1302.218 kN M = 708.772 KkN.m
of = 0.85 oy = 0.75 - FEE 2 9
- & = 8.00 cm +&REHWEd-= 97.0 cm - AdE d= 102.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 37.906 cm? [ p = 0.00391 |
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 33.950 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 31.525 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.125 cm? (¢ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 33.950 c¢m? > 13.125 cm?
4/3-Req As = MIN As = 50.541 ¢m?
~. Pmin<P<Pmax CASE = As=Req.As o]
USE As= H 32 @ 125 = 63536 cm? [ 80 EA/m |
H 32 @ 125 = 63.536 cm? [ 80 EA/m |
TOTAL = 127.072 cm® [ p= 00131 ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 22,148 cm
Bl = 085 = ¢ a/Bl = 26.056 cm
€ = 0.003x(dt-c)/c =  0.0087 > € min 0.004 0K
® = 7a AS (D) A4
& Al A MY E S = 0.002
A Au) dH WY E A = 0.005 1% Al o ® = 0.85
4 Moment check Md = 3712.39 kN.m > Mu = 1107.41 kN.m 0.K
@ Shear check
v Ve = Ov-1/6-Vfck-B-d = 66251 kN < Vu = 1302.22 kN
1/2-®v Vc = 331.26 kN < Vu = 1302.22 kN
[8g7|z9 £HBE JAAGA T EER T Agdz g
9.3.2 H<to] §9 A4
k = -np ++ [ 2np + (np )| [ n = 7]
= - 72X 0.0131 + [ 2 X 0.094 + 0.094 2 1] = 0.35
i =1 - k/ 3 © 1 - 03 / 3 = 0.883
fs = M / [Asdijl]
= 708.77 X 1000 /[ 127.072 X 97.0 x 0.883 1= 65.12 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 6512 ) - 2.5 X 64 = 1049 mm > 125 mm
s2 = 300 x ( 210 / fs )
= 300 x ( 210 / 6512 ) = 967 mm > 125 mm O.K.
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15.7 A3} 2% F&EHE HFSER
15.1.1 THZZF HE
fck = 27.0  MPa fy = 400.0  MPa - FA = el
B 100 cm H = 120 cm
Mu = 3243.751 kN.m Vu = 1075.220 kN M = 660.529 kN.m
of = 0.85 Qv = 0.75 - FEE 2 9
- 98 10.00 cm EHE d= 1050 cm - A9g d= 110.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 101.575 cm? [ p = 0.00967 1]
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 36.750 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 34.125 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 14.375 ¢m? (¢ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 36.750 c¢m? > 14.375 cm?
4/3-Req As = MIN As = 135.433 cm?
. Pmin<P<Pmax CASE = As=Req.As o]A&H]Z
USE As = H 32 @ 125 = 63.536 cm? [ 80 EA/m |
H 32 @ 125 = 63536 cm? [ 8.0 EA/m |
TOTAL = 127.072 cm? [ p= 0.012102 ]
® oS A £UF g E (et) A4
a = As-fy /(0.85-fck'B) = 22.148 cm
Bl = 08 = ¢ = a/pl = 26.056 cm
€ = 0.003x (dt-c)/c =  0.0097 > €¢min 0.004 0K
@ B 72 A (O) A4
4E A o WP E A = 0.002
A Au| &t HYPYE A = 0.005 Q1 Xl ¢k : 0] = 0.85
4 Moment check : Md = 4058.02 kN.m > Mu = 3243.75 kN.m 0K
@ Shear check
ov Ve = O@v-1/6-yfck-B-d = 71447 kN < Vu = 1075.22 kN
1/2-dv Ve = 357.24 kN < Vu = 1075.22 kN
[8d7z29 €8s Hadgd o] 228 %] Agdz gdg
A+ 7+7 s = 15.00 cm
Req. Av 0.35 b0 s/ fy = 0.000 c¢m? = [HAAGET]
Vs s/ [®v fyd] = 1.640 cm? = [AeHaHET ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 1.640 cm? O.K
dvVn = dvVc + ODOv Vs
= 714.47 + 1703.24 = 2417.71 kN > Vu = 1075.22 kN
Rm = Md / Mu = 1.25 Rs = ®&vVn / Vu = 2.25
15.1.2 F9 &8 A4
k = -np ++ [ 2np + (np ) | [ n = 7]
= - 7.2 x 0012102 + + [ 2 X 0087 + 0087 2% 1] = 0.339
j = 1 - k/ 3 © 1 - 033 / 3 = 0.887
fs = M / [Asdij]
= 660.53 X 1000 /[ 127.072 x 105.0 x 0.887 ] = 55.81  MPa
s = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 5581 ) - 2.5 X 84 = 1201 mm > 125 mm
s = 300 x ( 210 / s )
= 300 x ( 210 / 5581 ) = 1129 mm > 125 mm 0.K.
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15.2.1 ?%J_E%k AE
fck = 27.0  MPa fy = 400.0 MPa - FA = el
B = 100 cm H = 120 cm
Mu = 3397.636 KkN.m Vu = 2054.275 kN - M = 424.781 kN.m
of = 0.85 oy = 0.75 o SRR 2 o
- 98 10.00 cm EHE d= 1050 cm - A9g d= 110.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 106.394 cm? [ p = 0.01013 1]
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 36.750 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 34.125 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 14.375 ¢m? (¢ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 36.750 c¢m? > 14.375 cm?
4/3-Req As = MIN As = 141.859 ¢m?
. Pmin<P<Pmax CASE = As=Req.As o]A&H]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 32 @ 125 = 63.536 cm? [ 80 EA/m ]
TOTAL = 127.072 cm? [ p= 0.012102 ]
@ Ho= A £ H WHE (et) AH4
a = As-fy /(0.85-fck'B) = 22.148 cm
1 = 08 = ¢ = a/pl = 26.056 cm
€ = 0.003x (dt-c)c =  0.0097 > € min 0.004 0K
@& F= 34 AL (D) A
& Al A MEE S = 0.002
NG Au) G Y E A = 0.005 Q17 Al ¢k : ) = 0.85
4 Moment check © Md = 4058.02 kN.m >  Mu = 3397.64 kN.m 0.K
@ Shear check
dv Ve = Ov-1/6-Vfck-B-d = 71447 kN < Vu = 2054.28 kN
1/2-®v Vc = 357.24 kN < Vu = 2054.28 kN
[Zd7ze HEE HarxddHAZ] ELRF] AgIZ P
AGd T 314 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAATEE]
Req. Av .
Vs s/ [ov fyd] = 6.090 c¢m? = [AQAGHT ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 6.090 cm? 0K
dvVn = dv Ve + v Vs
= 71447 + 1703.24 = 2417.71 kN > Vu = 2054.28 kN
Rm = Md / Mu = 1.19 Rs = ®&vVn / Vu = 1.18
15.2.2 <9 &9 A
k = -—np ++ [ 2np + (np )1 [ n = 7]
= - 7.2 X 0012102 + N [ 2 x 0087 + 0087 1 = 0.339
i = 1 - k/ 3 & 1 - 033 / 3 = 0.887
fs = M / [Asdijl]
= 242478 X 1000 /[ 127.072 x 105.0 x 0.887 1= 204.88 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 2049 ) - 2.5 X 84 = 174 mm > 125
s2 = 300  x ( 210/ s )
= 300 x ( 210 / 2049 ) = 307 mm > 125 mm O.K.
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15.9 A3 25 FEHE TLF
15.3.1 FHIF HAE
fck = 27.0  MPa fy = 400.0  MPa - FA = el
B 100 cm H = 120 cm
Mu = 1877.725 KkN.m Vu = 93.526 kN M = 869.671 kN.m
of 0.85 - Qv = 0.75 - FEE 2 9
- ¥ & = 8.00 cm +®EWEd= 1070 cm - Ad=xd= 112.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 57573 cm? [ p = 0.005638 1]
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 37.450 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 34.775 cm?
Pmin3 = 0.0025'B-t = MIN As = 14.375 ¢m? (¢ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 37.450 ¢m? > 14.375 cm?
4/3* ReqAs = MIN As = 76.764 cm?
. Pmin<P<Pmax CASE = As=Req.As o]AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 32 @ 125 = 63536 cm? [ 8.0 EA/m |
TOTAL = 127.072 cm® [ p= 0.011876 ]
& HF A 9 AGE (et) AHA
a = As-fy /(0.85-fck'B) = 22148 cm
Bl = 08 = ¢ = a/pl = 26.056 cm
€ = 0.003 x (dt-c)/c = 0.0099 > et,min 0.004 0.K
@& 7w 3 AF (D) A4
& Au g WP E A = 0.002
A Au| &t HYPYE A = 0.005 Q1 Xl ¢k : 0] = 0.85
49 Moment check . Md = 4144.43 kN.m > Mu = 1877.73 KkN.m 0.K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 72746 kN > Vu = 93.53 kN
1/2-dv Ve = 363.73 kN > Vu = 93.53 kN
[8d7z29 €8s Hadgd o] 228 %] HiAGHAZ EZQ
A+ 7+7 s = 30.00
Req. Av [ 0.35 b0 s/ fy = 0.000 c¢m? = [HAAGET]
Vs s/ [®v fyd] = 0.000 c¢m? = [ALAwEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.000 cm? O.K
dvVn = dvVc + ODOv Vs
= 72746  + 867.10 = 1594.56 kN > Vu = 93.53 kN
Rm = Md / Mu = 2.21 Rs = ®&vVn / Vu = 17.05
9.3.2 A<t $¥ AHA
k = -np ++ [ 2np + (np ) | [ n = 7]
= - 7.2 x 0011876 + + [ 2 X 008 + 008 % ] = 0.337
i =1 - k/ 3 & 1 - 0337 / 3 = 0.888
fs = M / [Asdij]
= 869.67 X 1000 /[ 127.072 x 107.0 x 0.888 ] = 72.03  MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 7203 ) - 2.5 X 64 = 933 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 7203 ) = 875 mm > 125 mm 0.K.
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15.10 &F-&HE FSdR
1541 FETH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 120 cm
Mu = 4257.900 KkN.m Vu = 2149.154 kN M = 3115477 kN.m
of = 0.85 oy = 0.75 - FEE 3 9
- & 10.00 cm - ®EWE d= 1050 cm - &A"¥E d= 110.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 140.003 cm? [ p = 0.01333 1]
a=(As fy)/(O 85 fck b) = (17,846 x 400)/(0.85 x 27 x 1,000.0) = 31.10 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 36.750 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 34.125 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 14.375 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 36.750 cm? > 14.375  cm?
4/3*ReqAs = MIN As = 186.671 ¢m?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 32 @ 125 = 63536 cm? [ 80 EA/m ]
H 29 @ 125 = 51.392 cm? [ 80 EA/m |
TOTAL = 178.464 cm? [ p 0.016997 ]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 31.105 cm
Bl = 08 = ¢ = a/Bl = 36.594 cm
€ = 0.003x (dt-c)/c =  0.0060 > € min 0.004 0K
@ BE 2 A5 (D) A
4E A o WP E A = 0.002
NG Au) G Y E A = 0.005 Q17 A} whH : ) = 0.85
@ Moment check : Md = 5427.47 kN.m > Mu = 4257.90 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 714.47 kN < Vu = 2149.15 kN
1/2-®v Ve = 357.24 kN < Vu = 2149.15 kN
[8d7z9 €8s Haddd o] 228 %] Agdz gdg
AGd T 34 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 6.521 cm? = [ AYEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 6.521 cm? 0K
dvVn = Ov Ve +
= 714.47 + 1703.24 = 2417.71 kN > Vu = 2149.15 kN
Rm = Md / Mu = 1.27 Rs = ®&vVn / Vu = 1.12
15.4.2 Ae] $9 AHA
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 7.2 x 0.016997 + [ 2 X 0122 + 0.122 2 ] = 0.387
i = 1 - k/ 3 & 1 - 0387 / 3 = 0.871
fs = M / [Asdijl]
= 3115.48 X 1000 /[ 178.464 x 105.0 x 0.871 1= 190.88 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1909 ) - 25 x 84 = 203 mm > 125 mm
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 1909 ) = 330 mm > 125 mm O.K.



15.11 F-&HE S-SR
1551 FHIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 120 cm
Mu = 3515.989 KkN.m Vu = 2407.668 kN - M = 2355.386 kN.m
of = 0.85 oy = 0.75 - FEE 3 9
- & 10.00 cm - ®EWE d= 1050 cm - &A"¥E d= 110.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 115.608 cm? [ p = 0.01101 ]
a=(As fy)/(O 85 fck b) = (17,846 x 400)/(0.85 x 27 x 1,000.0) = 31.10 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 36.750 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 34.125 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 14.375 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 36.750 cm? > 14.375  cm?
4/3-Req As = MIN As = 154.144 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 32 @ 125 = 63.536 cm? [ 80 EA/m ]
H 29 @ 125 = 51.392 cm? [ 80 EA/m |
TOTAL = 178.464 cm? [ p 0.016997 ]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 31.105 cm
Bl = 08 = ¢ = a/Bl = 36.594 cm
€ = 0.003x (dt-c)/c =  0.0060 > € min 0.004 0K
@ BE 2 A5 (D) A
4E A o WP E A = 0.002
NG Au) G Y E A = 0.005 Q17 A} whH : ) = 0.85
@ Moment check : Md = 5427.47 kN.m > Mu = 3515.99 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 714.47 kN < Vu = 2407.67 kN
1/2-®v Vc = 357.24 kN < Vu = 2407.67 kN
[8d7z9 €8s Haddd o] 228 %] Agdz gdg
AGd T 34 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 7.696 cm? = [ AYEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 7.696 cm? 0.K
dvVn = OdvVc + v Vs
= 714.47 + 1703.24 = 2417.71 kN > Vu = 2407.67 kN
Rm = Md / Mu = 1.54 Rs = ®&vVn / Vu = 1.00
15.5.2 A9] $9 AHA
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 7.2 x 0.016997 + [ 2 X 0122 + 0.122 2 ] = 0.387
i = 1 - k/ 3 & 1 - 0387 / 3 = 0.871
fs = M / [Asdijl]
= 2355.39 X 1000 /[ 178.464 x 105.0 x 0.871 1= 144.31 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1443 ) - 25 x 84 = 336 mm > 125 mm
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 1443 ) = 437 mm > 125 mm O.K.
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15.6.1 FAIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 120 cm
Mu = 2742.707 kN.m Vu = 811.718 kN M = 2123.056 kN.m
of = 0.85 dy = 0.75 - FEE 2 9
- & = 8.00 cm - EHWIEd= 1070 cm - dAd#E d= 107.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 82373 cm? [ p = 0.00770 1]
a = (As fy)/(0.85 fck b) = (10,407 x 400)/(0.85 x 27 x 1,000.0) = 18.14 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 37.450 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 34.775 cm?
Pmin3 = 0.0025'B-t = MIN As = 14.375 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 37.450 cm? > 14.375  cm?
4/3*ReqAs = MIN As = 109.831 ¢m?
. Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 25 @ 125 = 40.536 cm? [ 80 EA/m |
TOTAL = 104.072 cm? [ p= 0.009726 ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 18.139 cm
Bl = 085 = ¢ a/B1 = 21.34  cm
€ = 0.003x(dt-0)c =  0.0127 > € min 0.004 0K
® 7w 2 A5 (O) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check Md = 3465.22 kN.m > Mu = 2742.71 kN.m 0.K
@ Shear check
dv Ve = Ov-1/6-Vfck-B-d = 69499 kN < Vu = 81172 kN
1/2-®v Vc = 347.50 kN < Vu = 811.72 kN
[8g7|z9 £HBE JAAGA T EER T Agdz g
A+ 7+7 s = 30.00 cm
0.35 b0 s/ fy = 0.000 c¢m? o [FHAaHdE ]
Req. Av . _
Vs s/ [®v fydl] = 1.091 cm? = [ALAwEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 1.091 cm? 0K
dvVn = dvVc + ODOv Vs
= 694.99 + 828.39 = 1523.38 kN > Vu = 811.72 kN
Rm = Md / Mu = 1.26 Rs = ®&vVn / Vu = 1.88
15.6.2 <9 &9 A
k = -np ++ [ 2np + (np ) | [ n = 7]
= - 7.2 x 0009726 + N [ 2 x 007 + 007 % 1 = 0311
i =1 - k/ 3 s 1 - 0311 / 3 = 0.896
fs = M / [Asdijl]
= 2123.06 X 1000 /[ 104.072 x 107.0 x 0.896 ]= 212.78 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 /2128 ) - 2.5 X 64 = 210 mm > 125 mm
s2 = 300 x ( 210/ fs )
= 300 x ( 210 / 2128 ) = 296 mm > 125 mm 0.K.
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15.13 A3t 15 HSHA 4
15.7.1 FATLF AE
fck = 27.0 MPa - fy = 400.0 MPa - By = <dH
B = 100 cm - H = 110 cm
Mu = 1407.261 KkN.m - Vu = 820.597 kN M = 943.961 KkN.m
of = 0.85 - Qv = 0.75 e R = ¢
- ¥l&E = 10.00 cm - EHEd= 1000 cm - #dA9¥ d= 100.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 43.331 cm? [ p = 0.00433 1]
a = (As fy)/(0.85 fck b) = (5,139 x 400)/(0.85 x 27 x 1,000.0) = 8.96 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 35.000 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 32.500 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.750 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 35.000 ¢m? > 13.750 cm
4/3*ReqAs = MIN As = 57.775 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 29 @ 125 = 51.392 cm? [ 8.0 EA/m |
TOTAL = 51.392 cm? [ p= 0.005139 1]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 8957 cm
Bl = 08 = ¢ = a/Bl = 10.538 cm
g = 0.003x(dt-0)/c =  0.0255 > € min = 0004 -~ OK
@& 7w 3 AF (D) A4
bE Al &l MY E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check : Md = 1669.07 kN.m > Mu = 1407.26 kN.m -~ 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 649.52 kN < Vu = 820.60 kN
1/2-®v Ve = 324.76 kN < Vu = 820.60 kN
[8d7z9 € Bs Haddd o] 228 %] S ASET ge
AGd T 314 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 0.855 cm? = [ AW EE ]

USE Av = H 13 X 20 EA/m = 2534 cm’ > 0.855 cm? O.K
dvVn = dv Ve + v Vs
= 649.52 + 506.80 1156.32 kN > Vu = 820.60 kN
Rm = Md / Mu = 1.19 Rs = ®&vVn / Vu = 141
15.7.2 A & 44

A = 2 X 1000 X 1000.0 / 80 = 25000.0 mm? N=IM4Y HjZ® HZ4+
k = -np ++ [ 2np + (np )P 1 [~ n = 71

= - 7.2 X 0005139 + ~ [ 2 X 0.037 + 00372 1 = 0.238
i =1 - k/ 3 © 1 - 0238 / 3= 0921

fs = M / [Asdjl
= 943.96 X 1000 /[ 51.392 x 100.0 x 0.921 1= 199.43 MPa

sl = 375 x ( 210 / fs ) - 2.5 x Cc

= 375 x ( 210 /1994 ) - 2.5 x 8b5 = 181 mm > 125
s2 = 300 x ( 210/ s )

= 300 x ( 210 / 1994 ) = 316 mm > 125 mm S 0K

103



15.14 A3} 15 HSHA SI4F
15.8.1 FHAIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 690.887 kN.m Vu = 494.077 kN - M = 530.219 kN.m
of = 0.85 oy = 0.75 e R = ¢
- & = 8.00 cm - EHWIEd= 1020 cm -dAdE d= 102.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 20.637 cm? [ p = 0.00202 1]
a = (As fy)/(0.85 fck b) = (4,054 x 400)/(0.85 x 27 x 1,000.0) = 7.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 35.700 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 33.150 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.750 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 35.700 cm2 > 13.750 cm?
4/3-Req As = MIN As = 27.516 cm?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req. AS) o) gl
USE As = H 25 @ 125 = 40536 cm? [ 80 EA/m ]
TOTAL = 40.536 cm? [ p= 0.003974 1]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 7.065 cm
Bl = 08 = ¢ = a/Bl = 8.312 cm
g = 0.003x(dt-c)/c =  0.0338 > € min 0.004 0K
@& 7w 3 AF (D) A4
& Au dH WP E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : ) = 0.85
4 Moment check : Md = 1357.10 kN.m > Mu = 690.89 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 662.51 kN > Vu = 494.08 kN
1/2-®v Ve = 331.26 kN < Vu = 494.08 kN
[8d7z9 € Bs Haddd o] 228 %] HiAGHEZ EFg
AGd T 314 s = 30.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 0.000 cm? = [AQAGHT ]
USE Av = H 13 X 20 EA/m = 2534 cm? > 0.000 cm? 0.K
dvVn = dv Ve + v Vs
= 662.51 + 258.47 = 920.98 kN > Vu = 494.08 kN
Rm = Md / Mu = 1.96 Rs = ®&vVn / Vu = 1.86
15.8.2 A9] §8 AHA
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 7.2 x 0.003974 + [ 2 X 0029 + 0.029 2 ] = 0.212
i =1 - k/ 3 & 1 - 0212 / 3 = 0.929
fs = M / [Asdij]
= 530.22 X 1000 /[ 40536 x 102.0 x 0.929 1= 138.04 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 138 ) - 2.5 x 675 = 402 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 138 ) = 456 mm > 125 mm O.K.
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15.15 A3k 15 #3594 a3

15.9.1 THIF HE

fck = 27.0 MPa - fy = 400.0 MPa - By = <dH

B = 100 cm - H = 110 cm

Mu = 356.975 kN.m Vu = 538.266 kN M = 217.605 kN.m
of = 0.85 oy = 0.75 cFEE 19

- &= 1000 cm --EWEd= 1000 cm - AYE d= 100.0 cm

Required As = Mu/ [®f-fy-(d - a/2)] = 10.992 cm? [ p = 0.00110 ]
a = (As fy)/(0.85 fck b) = (5,139 x 400)/(0.85 x 27 x 1,000.0) = 8.96 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 35.000 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 32.500 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.750 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 35.000 cm2 > 13.750 cm?
4/3*ReqAs = MIN As = 14.656 cm?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req. AS) o) gl
USE As = H 29 @ 125 = 51.392 cm? [ 8.0 EA/m |
TOTAL = 51.392 cm? [ p= 0.005139 1]
@& HoZ A £ MHFE (et) A
a = As-fy /(0.85-fck'B) = 8957 cm
Bl = 08 = ¢ = a/Bl = 10.538 cm
g = 0.003x(dt-0)/c =  0.0255 > € min = 0004 -~ OK
@& 7w 3 AF (D) A4
bE Al &l MY E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check : Md = 1669.07 kN.m > Mu = 356.98 kN.m -~ 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 649.52 kN > Vu = 538.27 kN
1/2-®v Ve = 324.76 kN < Vu = 538.27 kN
[8d7z9 € Bs Haddd o] 228 %] S FHAAgES Edae
AT A s = 15.00 cm
0.35b0 s / fy = 0000 cm? = [HadwAT]
Req. Av N
Vs s/ [®v fyd] = 0.000 cm? = [AfAGAT ]
USE Av = H 13 X 20 EA/m = 2534 cm? > 0.000 cm? 0.K
dvVn = Ov Ve + .
= 649.52 + 506.80 = 1156.32 kN > Vu = 538.27 kN
Rm = Md / Mu = 4.68 Rs = ®&vVn / Vu = 2.15
15.9.2 A9] $9 AHA
k = -np +~ [ 2np + (np )P ] [~ n = 7]
= - 7.2 x 0.005139 + + [ 2 X 0.037 + 0.037 2 ] = 0.238
i = 1 - k/ 3 & 1 - 023 / 3 = 0.921
fs = M / [Asdij]
= 217.61 X 1000 /[ 51.392 x 100.0 x 0.921 ]= 45.97 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 4597 ) - 2.5 x 8b.5 = 1499 mm > 125 mm
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 4597 ) = 1370 mm > 125 mm S 0K
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15.16 A5k 25 HSHA 493

157.1 FH 2% HE

fck = 27.0 MPa - fy = 400.0 MPa - By = <dH
B = 100 cm - H = 110 cm
Mu = 1531.972 kN.m - Vu = 782.791 kN M = 492.525 kN.m
of = 0.85 - Qv = 0.75 - FEE 2 9
- ¥l&E = 10.00 cm - EHEd= 95.0 cm - Ad¥ d= 100.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] =  53.688 cm? [ p = 0.00565 1]
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 33.250 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 30.875 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.125 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 33.250 cm? > 13.125 cm
4/3-Req As = MIN As = 71.584 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 32 @ 125 = 63.536 cm? [ 80 EA/m |
TOTAL = 127.072 cm? [ p= 0.013376 1]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 22148 cm
Bl = 08 = ¢ = a/pl = 26.056 cm
€ = 0.003 x (dt-c)/c = 0.0085 > St,min = 0.004 0K
& e 3 A5 (D) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check © Md = 3625.98 kN.m > Mu = 1531.97 kN.m s 0K
@ Shear check
dv Ve = Ov-1/6-Vfck-B-d = 64952 kN < Vu = 78279 kN
1/2-®v Vc = 324.76 kN < Vu = 782.79 kN
[8g7|z9 £HBE JAAGA T EER T S AGEZ ge
A+ 7+7 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HaAdE ]
Req. Av . _
Vs s/ [®v fyd] = 0.666 cm® = [ALAwEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.666 cm? 0K
dvVn = dvVc + ODOv Vs
= 649.52 + 1548.40 = 2197.92 kN > Vu = 782.79 kN
Rm = Md / Mu = 237 Rs = ®&vVn / Vu = 2.81
15.7.2 A< &9 A
A = 2 X 100.0 X 1000.0 /  16.0 = 12500.0 mm® N=1M B vj® A4
k = -np ++~ [ 2np + (np )P 1 [~ n = 7]
= - 7.2 x 0.013376 + + [ 2 X 0096 + 0.096 > ] = 0.353
j =1 - k/ 3 © 1 - 0353 / 3 = 0.882
fs = M / [Asdijl]
= 492.53 X 1000 /[ 127.072 X 95.0 x 0.882 1= 46.26  MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 46.26 ) - 2.5 X 84 = 1492 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 46.26 ) = 1362 mm > 125 mm S 0K
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15.17 A3t 2% HASHA FI4F
15.8.1 FHAIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm - H = 110 cm
Mu = 1198.239 kN.m Vu = 490.429 kN M = 609.114 KkN.m
of = 0.85 - Qv = 0.75 - FEE 2 9
- & = 8.00 cm +&REHWEd-= 97.0 cm - AdE d= 102.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 40.028 cm?® [ p = 0.00413 ]
a = (As fy)/(0.85 fck b) = (10,278 x 400)/(0.85 x 27 x 1,000.0) = 1791 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 33.950 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 31.525 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.125 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 33.950 c¢m? > 13.125 cm
4/3*ReqAs = MIN As = 53.371 ¢m?
. Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 29 @ 125 = 51.392 cm? [ 8.0 EA/m |
H 29 @ 125 = 51.392 cm? [ 80 EA/m |
TOTAL = 102784 cm? [ p= 0.01059% ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 17914 cm
Bl = 08 = ¢ = a/Bl = 21075 cm
g = 0.003x(dt-o)c = 00115 > € min = 0004 -~ OK
® 7w 2 A5 (O) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check © Md = 3076.80 kN.m > Mu = 1198.24 kN.m s 0K
@ Shear check
dv Ve = Ov-1/6-Vfck-B-d = 66251 kN > Vu = 49043 kN
1/2-®v Vc = 331.26 kN < Vu = 490.43 kN
[8g7|z9 £HBE JAAGA T EER T S FaAgES EYe
A+ 7+7 s = 30.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HaAdE ]
Req. Av . _
Vs s/ [®v fydl] = 0.000 c¢m? = [ALAwEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.000 cm? 0K
dvVn = dvVc + ODv Vs
= 662.51 + 789.68 = 1452.19 kN > Vu = 490.43 kN
Rm = Md / Mu = 2.57 Rs = ®&vVn / Vu = 2.96
15.8.2 A9 &9 A
k = -np ++ [ 2np + (np )P 1 [~ n = 71
= - 7.2 X 0010596 + N [ 2 x 0076 + 0076 % 1 = 0.322
i =1 - k/ 3 s 1 - 0322 / 3 = 0.893
fs = M / [Asdijl]
= 609.11 X 1000 /[ 102.784 X 97.0 x 0.893 ]= 68.41 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 6841 ) - 2.5 x 6b5 = 987 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 6841 ) = 921 mm > 125 mm S 0K
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15.18 A3} 23 FHSH A st
15.9.1 FHIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 893.953 kN.m Vu = 934.279 kN M = 469.566 KkN.m
of = 0.85 oy = 0.75 - FEE 2 9
- 3& = 10.00 cm EHE d= 95.0 cm - Ad¥ d= 100.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] =  31.329 cm? [ p = 0.00330 1]
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 33.250 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 30.875 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.125 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 33.250 cm2 > 13.125 cm?
4/3-Req As = MIN As = 41.772 cm?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req. AS) o] gl =
USE As=  H 32 @ 125 = 63536 cm’ [ 80 EA/m |
H 32 @ 125 = 63.536 cm? [ 80 EA/m |
TOTAL = 127.072 cm? [ p= 0.013376 ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 22,148 cm
Bl = 085 = ¢ a/Bl = 26.056 cm
€ = 0.003x(dt-c)/c =  0.0085 > € min 0.004 0K
& e 3 A5 (D) A4
& Al A MY E S = 0.002
A Au) dH WY E A = 0.005 1% Al o d = 0.85
4 Moment check Md = 3625.98 kN.m > Mu = 893.95 kN.m 0.K
@ Shear check
dv Ve = ®v-1/6-yfck-B-d = 649.52 kN < Vu = 934.28 kN
1/2-®v Vc = 324.76 kN < Vu = 934.28 kN
[8g7|z9 £HBE JAAGA T EER T Agdz g
A+ 7+7 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HaAdE ]
Req. Av [ Vv = 2 = 20 P =2
s s / [ov fydl] 1.424 cm =1 [ R = R
USE Av = H 22 X 20 EA/m = 7.742 cm? > 1424 cm? 0K
®dvVn = Ov Ve +
= 649.52 + 1548.40 = 2197.92 kN > Vu = 934.28 kN
Rm = Md / Mu = 4.06 Rs = ®&vVn / Vu = 2.35
15.9.2 <9 &9 A
k = -np ++ [ 2np + (np ) | [ n = 7]
= - 7.2 % 0.013376 + + [ 2 X 0096 + 0.096 2 ] = 0.353
j = 1 - k/ 3 & 1 - 0353 / 3 = 0.882
fs = M / [Asdijl]
= 469.57 X 1000 /[ 127.072 X 95.0 x 0.882 ]= 44.1 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 441 ) - 2.5 X 84 = 1576 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 441 ) = 1429 mm > 125 mm 0.K.
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15.19 A3} 3% HSHA FaF
15.7.1 FATLF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 140 cm
Mu = 2626.860 kN.m Vu = 1216.836 kN - M = 1115.089 kN.m
of = 0.85 oy = 0.75 - FEE 2 9
- & 10.00 cm ®EWE d= 1250 cm - &A"¥ d= 130.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 67.817 cm? [ p = 0.00543 ]
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 43.750 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 40.625 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 16.875 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 43.750 cm? > 16.875 cm?
4/3-Req As = MIN As = 90.423 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As= H 32 @ 125 = 63536 cm’ [ 80 EA/m |
H 32 @ 125 = 63536 cm? [ 80 EA/m |
TOTAL = 127.072 cm® [ p= 0010166 ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 22,148 cm
Bl = 085 = ¢ a/Bl = 26.056 cm
g = 0.003x(dt-c)c = 0.0120 > € min 0.004 0K
& e 3 A5 (D) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check Md = 4922.11 kN.m > Mu = 2626.86 kN.m 0.K
@ Shear check
v Ve = Ov-1/6-Vfck-B-d = 84437 kN < Vu = 1216.84 kN
1/2-®v Vc = 422.19 kN < Vu = 1216.84 kN
[8g7|z9 £HBE JAAGA T EER T Agdz g
A+ 7+7 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HaAdE ]
Req. Av . _
Vs s/ [®v fydl] = 1433 cm® = [ALAwEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 1.433 cm? 0K
dvVn = dvVc + ODv Vs
= 844.37 + 2012.92 = 2857.29 kN > Vu = 1216.84 kN
Rm = Md / Mu = 1.87 Rs = ®&vVn / Vu = 2.35
15.7.2 A< &9 A
A = 2 X 100.0 X 1000.0 /  16.0 = 12500.0 mm® N=1M B vj® A4
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 7.2 x 0.010166 + [ 2 X 0073 + 0.073 2 ] = 0.316
i = 1 - k/ 3 © 1 - 0316 / 3 = 0.895
fs = M / [Asdijl]
= 1115.09 X 1000 /[ 127.072 x 125.0 x 0.895 ]= 78.44  MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 7844 ) - 2.5 X 84 = 794 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 7844 ) = 803 mm > 125 mm O.K.
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15.20 A3} 3% HSHA FIF
15.8.1 FETH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 140 cm
Mu = 1344.765 KkN.m Vu = 412.988 kN - M = 429.692 kN.m
of = 0.85 dy = 0.75 e R = ¢
- & 8.00 cm -EHWIEd= 1320 cm -dAdE d= 132.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] =  31.275 cm? [ p = 0.00237 1]
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 46.200 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 42.900 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 17.500 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 46.200 cm2 > 17.500 cm?
4/3*ReqAs = MIN As = 41.700 ¢m?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req. AS) o) gl
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 0.004813 ]
@& H= A 9% HFE (et) AA
a =  Asfy /(0.85fck-B) - 11074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
g = 0.003x(dt-0)/c =  0.0274 > € min 0.004 0K
@& 7w 3 AF (D) A4
bE Al &l MY E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check : Md = 2731.88 kN.m > Mu = 134477 KkN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 857.37 kN > Vu = 412,99 kN
1/2-®v Ve = 428.69 kN > Vu = 412.99 kN
[871z9 &P E H2rHdGdE 2o Ead] ArAvHEZ BFe
Add 1+4 s = 30.00
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 0.000 cm? o [ AT ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.000 cm? 0K
dvVn = dv Ve + v Vs
= 857.37 + 1021.94 = 1879.31 kN > Vu = 412.99 kN
Rm = Md / Mu = 2.03 Rs = ®&vVn / Vu = 4.55
15.8.2 A9] §8 AHA
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 7.2 x 0.004813 + [ 2 X 0035 + 0.035°2 ] = 0.231
i =1 - k/ 3 & 1 - 0231 / 3 = 0.923
fs = M / [Asdij]
= 429.69 X 1000 /[ 63536 x 132.0 x 0.923 ]= 55.51 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 5551 ) - 2.5 X 64 = 1259 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 5551 ) = 1135 mm > 125 mm O.K.
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15.21 A3} 3% FSHA st
15.9.1 FHIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 140 cm
Mu = 4527.765 KkN.m Vu = 2106.395 kN M = 3369.373 kN.m
of = 0.85 oy = 0.75 - FEE 3 9
- & 10.00 cm EHE d= 12560 cm - d@#E d= 130.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 122.861 cm? [ p = 0.00983 1]
a=(As fy)/(O 85 fck b) = (19,061 x 400)/(0.85 x 27 x 1,000.0) = 33.22 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 43.750 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 40.625 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 16.875 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 43.750 cm? > 16.875 cm?
4/3-Req As = MIN As = 163.815 ¢m?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 32 @ 125 = 63536 cm? [ 80 EA/m ]
H 29 @ 125 = 63536 cm? [ 80 EA/m ]
TOTAL = 190.608 cm? [ p 0.015249 ]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 33.221 cm
Bl = 08 = ¢ = a/Bl = 39.084 cm
€ = 0.003x(dt-0)c =  0.0070 > €t min 0.004 0K
@ BE 2 A5 (D) A
4E A o WP E A = 0.002
NG Au) G Y E A = 0.005 Q17 A} whH : ) = 0.85
4 Moment check : Md = 7024.37 kN.m >  Mu = 4527.77 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 844.37 kN < Vu = 2106.40 kN
1/2-®v Ve = 422.19 kN < Vu = 2106.40 kN
[8d7z9 €8s Haddd o] 228 %] Agdz gdg
AGd T 34 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [&v fyd] = 4.854 cm? =[RS AEET ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 4.854 cm? 0K
dvVn = Ov Ve +
= 844.37 + 2012.92 = 2857.29 kN > Vu = 2106.40 kN
Rm = Md / Mu = 1.55 Rs = ®&vVn / Vu = 1.36
15.9.2 A9] $9 AHA
k = -np +~ [ 2np + (np )P ] [~ n = 7]
= - 7.2 % 0.015249 + [ 2 X 0.11 + 0.11 * 1 = 0.372
i = 1 - k/ 3 & 1 - 0372 / 3 = 0.876
fs = M / [Asdijl]
= 3369.37 X 1000 /[ 190.608 x 125.0 x 0.876 1= 161.43 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1614 ) - 2.5 X 84 = 278 mm > 125 mm
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 1614 ) = 390 mm > 125 mm O.K.
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15.22 A3t 15 -SHA 4
15.10.1 TEIH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 1170.234 kN.m Vu = 840.762 kN M = 780.575 KkN.m
of = 0.85 dy = 0.75 e R = ¢
- & 10.00 cm - ®EWE d= 1000 cm - &A%2 d= 100.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 36.033 cm? [ p = 0.00360 1]
a = (As fy)/(0.85 fck b) = (5,139 x 400)/(0.85 x 27 x 1,000.0) = 8.96 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 35.000 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 32.500 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.750 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 35.000 ¢m? > 13.750 cm
4/3-Req As = MIN As = 48.044 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 29 @ 125 = 51.392 cm? [ 8.0 EA/m |
TOTAL = 51.392 cm? [ p= 0.005139 1]
@& HoZ A £ MHFE (et) A
a = As-fy /(0.85-fck'B) = 8.957 cm
Bl = 08 = ¢ = a/Bl = 10.538 cm
€t = 0.003 x (dt-c)/c = 0.0255 > St,min 0.004 O0.K
@& 7w 3 AF (D) A4
& Au dH WP E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check : Md = 1669.07 kN.m > Mu = 1170.23 KkN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 649.52 kN < Vu = 840.76 kN
1/2-®v Ve = 324.76 kN < Vu = 840.76 kN
[8d7z9 € Bs Haddd o] 228 %] Agdz gg
AGd T 314 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 0.956 cm? o [AeAYEE ]
USE Av = H 13 X 20 EA/m = 2534 cm? > 0.956 cm? 0.K
dvVn = Ov Ve +
= 649.52 + 506.80 = 1156.32 kN > Vu = 840.76 kN
Rm = Md / Mu = 143 Rs = ®&vVn / Vu = 1.38
15.10.2 Ho] 39 44
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 7.2 x 0.005139 + + [ 2 X 0.037 + 0.037 2 ] = 0.238
i = 1 - k/ 3 & 1 - 023 / 3 = 0.921
fs = M / [Asdij]
= 780.58 X 1000 /[ 51.392 x 100.0 x 0.921 1= 164.91 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1649 ) - 2.5 x 8b.5 = 264 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 1649 ) = 382 mm > 125 mm O.K.
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15.23 A3} 15 -SHA S+
15.11.1 FEIH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 1177.549 KkN.m Vu = 385.874 kN M = 879.350 KkN.m
of = 0.85 oy = 0.75 e R = ¢
- & 8.00 cm - EHWIEd= 1020 cm -dAdE d= 102.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 35174 cm? [ p = 0.00345 1]
a = (As fy)/(0.85 fck b) = (4,054 x 400)/(0.85 x 27 x 1,000.0) = 7.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 35.700 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 33.150 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.750 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 35.700 cm2 > 13.750 cm?
4/3*ReqAs = MIN As = 46.899 ¢m?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req. AS) o) gl
USE As = H 25 @ 125 = 40536 cm? [ 80 EA/m ]
TOTAL = 40.536 cm? [ p= 0.003974 1]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 7.065 cm
Bl = 08 = ¢ = a/Bl = 8.312 cm
€ = 0.003x(dt-c)/c =  0.0338 > € min 0.004 0K
@& 7w 3 AF (D) A4
& Au dH WP E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : ) = 0.85
4 Moment check : Md = 1357.10 kN.m > Mu = 1177.55 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 662.51 kN > Vu = 385.87 kN
1/2-®v Ve = 331.26 kN < Vu = 385.87 kN
[8d7z9 € Bs Haddd o] 228 %] HiAGHEZ EFg
AGd T 314 s = 30.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av [ _ 5 i} ,
Vs s/ [®v fyd] = 0.000 c¢m = [AQATE T ]
USE Av = H 13 X 20 EA/m = 2534 cm? > 0.000 cm? 0.K
dvVn = dv Ve + v Vs
= 662.51 + 258.47 = 920.98 kN > Vu = 385.87 kN
Rm = Md / Mu = 1.15 Rs = ®&vVn / Vu = 2.39
15.11.2 H+e] 39 44
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 7.2 x 0.003974 + [ 2 X 0029 + 0.029 2 ] = 0.212
i =1 - k/ 3 & 1 - 0212 / 3 = 0.929
fs = M / [Asdij]
= 879.35 X 1000 /[ 40536 x 102.0 x 0.929 1= 228.93 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 2289 ) - 2.5 x 675 = 175 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 2289 ) = 275 mm > 125 mm O.K.
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15.24 A3} 15 -SHA st
15.12.1 TEAIH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 357.850 kN.m Vu = 632.438 kN M = 218.335 kN.m
of = 0.85 dy = 0.75 e R = ¢
- & = 8.00 cm EHE d= 1020 cm - d"¥E d= 102.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 10.793  cm? [ p = 0.00106 ]
a = (As fy)/(0.85 fck b) = (5,139 x 400)/(0.85 x 27 x 1,000.0) = 8.96 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 35.700 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 33.150 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.750 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 35.700 cm2 > 13.750 cm?
4/3-Req As = MIN As = 14.391 ¢m?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req. AS) o) gl
USE As= H 29 @ 125 = 51392 cm’ [ 80 EA/m |
TOTAL = 51392 cm? [ p= 0.005038 ]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 8957 cm
Bl = 08 = ¢ = a/Bl = 10.538 cm
g = 0.003x(t-0)c =  0.0260 > € min 0.004 0K
@& 7w 3 AF (D) A4
bE Al &l MY E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check : Md = 1704.02 kN.m > Mu = 357.85 kN.m 0K
@ Shear check
ov Ve = ov-1/6-Vfck-B-d = 66251 kN > Vu = 63244 kN
1/2-®v Ve = 331.26 kN < Vu = 632.44 kN
[8d7z9 € Bs Haddd o] 228 %] HiAGHEZ EFg
AGd T 314 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av [ _ 5 i} ,
Vs s/ [®v fyd] = 0.000 c¢m = [AQATE T ]
USE Av = H 13 X 20 EA/m = 2534 cm? > 0.000 cm? 0.K
dvVn = dv Ve + v Vs
= 662.51 + 516.94 = 1179.45 kN > Vu = 632.44 kN
Rm = Md / Mu = 4.76 Rs = ®&vVn / Vu = 1.86
15.12.2 Ao] 39 44
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 7.2 x 0.005038 + + [ 2 X 0.036 + 0.036 2 ] = 0.236
i = 1 - k/ 3 & 1 - 023 / 3 = 0.921
fs = M / [Asdij]
= 218.34 X 1000 /[ 51.392 x 102.0 x 0.921 ]= 45.22 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 4522 ) - 2.5 x 6b5 = 1578 mm > 125 mm
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 4522 ) = 1393 mm > 125 mm O.K.
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15.25 A3} 2% S-SHA FaF
15.10.1 TEIH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 1735.362 KkN.m Vu = 801.256 kN M = 1231.200 kN.m
of = 0.85 oy = 0.75 - FEE 2 9
- & 10.00 cm - ®EWE d= 1000 cm - &A%2 d= 100.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 57.397 cm? [ p = 0.00574 ]
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 35.000 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 32.500 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.750 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 35.000 ¢m? > 13.750 cm?
4/3*ReqAs = MIN As = 76.529 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As= H 32 @ 125 = 63536 cm? [ 80 EA/m |
H 32 @ 125 = 63536 cm? [ 80 EA/m |
TOTAL = 127.072 cm® [ p= 0012707 ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 22,148 cm
Bl = 085 = ¢ a/Bl = 26.056 cm
€ = 0.003x(dt-c)/c =  0.0085 > € min 0.004 0K
& e 3 A5 (D) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check Md = 3842.00 kN.m > Mu = 1735.36 kN.m 0.K
@ Shear check
v Ve = Ov-1/6-Vfck-B-d = 64952 kN < Vu = 801.26 kN
1/2-®v Vc = 324.76 kN < Vu = 801.26 kN
[8g7|z9 £HBE JAAGA T EER T AddZ g8
A+ 7+7 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? o [FHAaHdE ]
Req. Av . _
Vs s/ [®v fydl] = 0.759 cm® = [ALAwEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.759 cm? 0K
®dvVn = Ov Ve +
= 649.52 + 1548.40 = 2197.92 kN > Vu = 801.26 kN
Rm = Md / Mu = 2.21 Rs = ®&vVn / Vu = 274
15.10.2 A9] &9 4H4
k = -np ++ [ 2np + (np ) | [ n = 7]
= - 7.2 x 0.012707 + [ 2 X 0092 + 0.092 2 ] = 0.346
j =1 - k/ 3 & 1 - 0346 / 3 = 0.885
fs = M / [Asdijl]
= 1231.20 X 1000 /[ 127.072 x 100.0 x 0.885 1= 109.48 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1095 ) - 2.5 X 84 = 509 mm > 125 mm
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 1095 ) = 575 mm > 125 mm O.K.

115



15.26 A3} 2% S-SHA FIF
15.11.1 FEIH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 1295.550 kN.m Vu = 908.983 kN M = 605.842 KkN.m
of = 0.85 dy = 0.75 - FEE 2 9
- & = 8.00 cm EHE d= 97.0 cm - AdE d= 102.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 43278 cm’ [ p = 0.00446 ]
a = (As fy)/(0.85 fck b) = (10,278 x 400)/(0.85 x 27 x 1,000.0) = 1791 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 33.950 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 31.525 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.125 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 33.950 c¢m? > 13.125 cm
4/3*ReqAs = MIN As = 57.704 ¢m?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 29 @ 125 = 51392 cm? [ 80 EA/m |
H 29 @ 125 = 51.392 cm? [ 80 EA/m |
TOTAL = 102784 cm? [ p= 0.01059% ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 17914 cm
Bl = 085 = ¢ a/Bl = 21075 cm
€ = 0.003x(dt-0)c = 00115 > € min 0.004 0K
& e 3 A5 (D) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check Md = 3076.80 kN.m > Mu = 129555 kN.m 0.K
@ Shear check
dv Ve = Ov-1/6-Vfck-B-d = 66251 kN < Vu = 90898 kN
1/2-®v Vc = 331.26 kN < Vu = 908.98 kN
[8g7|z9 £HBE JAAGA T EER T AddZ g8
A+ 7+7 s = 30.00 cm
0.35 b0 s/ fy = 0.000 c¢m? o [FHAaHdE ]
Req. Av [ _ ) _ N
Vs s/ [®v fyd] = 2416 cm = [Aadgds ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 2416 cm? 0K
dvVn = dvVc + ODOv Vs
= 662.51 + 789.68 = 1452.19 kN > Vu = 908.98 kN
Rm = Md / Mu = 237 Rs = ®&vVn / Vu = 1.60
15.11.2 A9] 39 44
k = -np ++ [ 2np + (np )P 1 [~ n = 71
= - 7.2 X 0010596 + N [ 2 x 0076 + 0076 % 1 = 0.322
i =1 - k/ 3 < 1 - 0322 / 3 = 0.893
fs = M / [Asdijl]
= 605.84 X 1000 /[ 102.784 X 97.0 x 0.893 ]= 68.05 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 68.05 ) - 2.5 x 6b5 = 993 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 68.05 ) = 926 mm > 125 mm 0.K.
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15.27 A3} 2% S-SHA st
15.12.1 TEAIH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 1456.279 KkN.m Vu = 934.334 kN M = 913.706 KkN.m
of = 0.85 oy = 0.75 - FEE 2 9
- & = 8.00 cm EHE d= 97.0 cm - AdE d= 102.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 49.848 cm’ [ p = 000514 ]
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 33.950 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 31.525 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.125 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 33.950 c¢m? > 13.125 cm
4/3-Req As = MIN As = 66.464 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63536 cm? [ 80 EA/m |
H 32 @ 125 = 63.536 cm? [ 80 EA/m |
TOTAL = 127.072 cm? [ p= 00131 ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 22,148 cm
Bl = 085 = ¢ a/Bl = 26056 cm
€ = 0.003x(dt-c)c =  0.0087 > € min 0.004 0K
& e 3 A5 (D) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check Md = 3712.39 kN.m > Mu = 1456.28 kN.m 0.K
@ Shear check
dv Ve = Ov-1/6-Vfck-B-d = 66251 kN < Vu = 934.33 kN
1/2-®v Vc = 331.26 kN < Vu = 934.33 kN
[ 8d71z9 &P JAAGEHT) BEHR ] AGHEZ 8
A+ 7+7 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HaAdE ]
Req. Av [ _ 2 %
Vs s/ [®v fydl] = 1.332 ¢m = [ALAwEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 1.332 cm? 0K
dvVn = dvVc + ODOv Vs
= 662.51 + 1579.37 = 2241.88 kN > Vu = 934.33 kN
Rm = Md / Mu = 255 Rs = ®&vVn / Vu = 240
15.12.2 A9] 39 4H4
k = -np ++ [ 2np + (np ) | [ n = 7]
= - 72x 00131 + N [ 2 x 0094 + 0094 ° 1 = 035
i = 1 - k/ 3 © 1 - 03 / 3 = 0.883
fs = M / [Asdijl]
= 913.71 X 1000 /[ 127.072 X 97.0 x 0.883 ]= 83.95 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 8395 ) - 2.5 X 64 = 778 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 8395 ) = 750 mm > 125 mm 0.K.
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15.28 A8 3% 584 oy

15.10.1 FHIF AE

fck = 27.0 MPa - fy = 400.0 MPa - By = <dH
B = 100 cm - H = 140 cm
Mu = 2644.205 kN.m - Vu = 1216.836 kN M = 1104.380 kN.m
of = 0.85 - Qv = 0.75 - FEE 2 B
95 = 1000 cm EHEd= 1250 cm @98 d= 130.0 cm

Required As = Mu/ [®f-fy-(d - a/2)] = 68.265 cm? [ p = 0.00546 ]
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 43.750 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 40.625 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 16.875 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 43.750 cm? > 16.875 cm?
4/3*ReqAs = MIN As = 91.020 ¢m?
. Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 32 @ 125 = 63.536 cm? [ 80 EA/m |
TOTAL = 127.072 cm? [ p= 0.010166 ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 22148 cm
Bl = 08 = ¢ = a/pl = 26.056 cm
€ = 0.003 x (dt-c)/c = 0.0120 > St,min = 0.004 0K
® 7w 2 A5 (O) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check © Md = 4922.11 kN.m > Mu = 2644.21 kN.m s 0K
@ Shear check
dv Ve = Qv-1/6-Vick-B-d = 84437 kN < Vu = 1216.84 kN
1/2-®v Vc = 422.19 kN < Vu = 1216.84 kN
[8g7|z9 £HBE JAAGA T EER T Agdz g
A+ 7+7 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HaAdE ]
Req. Av . _
Vs s/ [®v fyd] = 1433 cm® = [ALAwEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 1.433 cm? 0K
®dvVn = Ov Ve + .
= 844.37 + 2012.92 = 2857.29 kN > Vu = 1216.84 kN
Rm = Md / Mu = 1.86 Rs = ®&vVn / Vu = 2.35
15.10.2 A9 &3 A4
k = -np ++ [ 2np + (np )P 1 [~ n = 71
= - 7.2 X 0010166 + N [ 2 x 0073 + 00732 1 = 0.316
j = 1 - k/ 3 © 1 - 0316 / 3 = 0.895

fs = M / [Asdjl

= 110438 X 1000 /1 127.072 x 125.0 x 0.895 |= 77.68 MPa

sl = 375 x ( 210 / fs ) - 2.5 x Cc

= 375 x ( 210 / 7768 ) - 2.5 X 84
s2 = 300 x ( 210/ s )

= 300 x ( 210 / 7768 ) = 811 mm >

118

= 804 mm > 125

125 mm S 0K



15.29 A3} 3% -SHA FIF
15.11.1 FEIH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 140 cm
Mu = 1925.376 kN.m Vu = 423.347 kN M = 585.122 KkN.m
of = 0.85 dy = 0.75 e R = ¢
- & 8.00 cm -EHWIEd= 1320 cm -dAdE d= 132.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 44778 cm? [ p = 0.00339 1]
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 46.200 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 42.900 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 17.500 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 46.200 cm2 > 17.500 cm?
4/3*ReqAs = MIN As = 59.704 ¢m?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req. AS) o) gl
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 0.004813 ]
@& HoZ A £ MHFE (et) A
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
€t = 0.003 x (dt-c)/c = 0.0274 > St,min 0.004 O0.K
@& 7w 3 AF (D) A4
bE Al &l MY E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check : Md = 2731.88 kN.m > Mu = 1925.38 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 857.37 kN > Vu = 423.35 kN
1/2-®v Ve = 428.69 kN > Vu = 423.35 kN
[8d7z9 &Hre ALFATEZ) EHA ] HiAGHEZ EFg
15.11.2 A9 &3 A4
k = -np ++ [ 2np + (np )1 [ n = 7]
= - 7.2 X 0.004813 + [ 2 X 0035 + 0.035 2 ] = 0.231
i = 1 - k/ 3 & 1 - 0231 / 3 = 0.923
fs = M / [Asdijl]
= 585.12 X 1000 /[ 63536 x 132.0 x 0.923 ]= 75.59  MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 7559 ) - 2.5 X 64 = 882 mm > 125 mm
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 7559 ) = 833 mm > 125 mm O.K.
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15.29 A3} 3% $-SHA 3 (&3hd A3
15.11.1 FEIH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 95.6 cm
Mu = 1925.376 kN.m Vu = 423.347 kN M = 585.122 KkN.m
of = 0.85 dy = 0.75 - FEE 2 9
i L e 8.00 cm EHE d= 825 cm - AWEH d= 875 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 79.284 cm? [ p = 0.00961 1]
a = (As fy)/(0.85 fck b) = (12,707 x 400)/(0.85 x 27 x 1,000.0) = 22.15 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 28.875 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 26.813 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 11.313 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 28.875 cm? > 11.313 cm
4/3-Req As = MIN As = 105.712 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As= H 32 @ 125 = 63536 cm’ [ 80 EA/m |
H 32 @ 125 = 63.536 cm? [ 80 EA/m |
TOTAL = 127.072 cm? [ p= 0.015403 ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 22,148 cm
Bl = 085 = ¢ a/Bl = 26.056 cm
€ = 0.003x(dt-c)c =  0.0071 > € min 0.004 0K
& e 3 A5 (D) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check Md = 3085.92 kN.m > Mu = 1925.38 kN.m 0.K
@ Shear check
dv Ve = ®v-1/6-yfck-B-d = 568.33 kN > Vu = 423.35 kN
1/2-®v Vc = 284.17 kN < Vu = 423.35 kN
[8g7|z9 £HBE JAAGA T EER T HirAgdZ Bde
A+ 7+7 s = 30.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HaAdE ]
Req. Av [ _ ) _ N
Vs s/ [®v fyd] = 0.000 c¢m = [AQAGHT]
USE Av = H 22 X 4.0 EA/m = 15.484 cm? > 0.000 cm? 0K
dvVn = dvVc + ODOv Vs
= 568.33 + 1354.85 = 1923.18 kN > Vu = 423.35 kN
Rm = Md / Mu = 1.60 Rs = ®&vVn / Vu = 4.54
15.11.2 A9] 39 44
k = -np ++ [ 2np + (np )P 1 [~ n = 71
= - 7.2 X 0015403 + 4 [ 2 x 0111 + 01112 1 = 0.373
j =1 - k/ 3 © 1 - 0373 / 3 = 0.876
fs = M / [Asdijl]
= 585.12 X 1000 /[ 127.072 X 82.5 x 0.876 ]= 63.71  MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 6371 ) - 2.5 X 64 = 1076 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 6371 ) = 989 mm > 125 mm 0.K.
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15.30 A3} 3% S-SHA st
15.12.1 TEAIH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 140 cm
Mu = 3592.773 KkN.m Vu = 2106.464 kN M = 2669.187 kN.m
of = 0.85 oy = 0.75 - FEE 3 9
- & 10.00 cm EHE d= 12560 cm - d@#E d= 130.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 96.546 cm? [ p = 0.00772 1]
a=(As fy)/(O 85 fck b) = (17,846 x 400)/(0.85 x 27 x 1,000.0) = 31.10 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 43.750 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 40.625 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 16.875 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 43.750 cm? > 16.875 cm?
4/3*ReqAs = MIN As = 128.728 ¢m?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 32 @ 125 = 63536 cm? [ 80 EA/m ]
H 29 @ 125 = 51.392 cm? [ 80 EA/m |
TOTAL = 178.464 cm? [ p 0.014277 ]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 31.105 cm
Bl = 08 = ¢ = a/Bl = 36.594 cm
€ = 0.003x (dt-c)/c =  0.0077 > € min 0.004 0K
@ BE A AL (q)) AFA
4E A o WP E A = 0.002
NG Au) G Y E A = 0.005 Q17 A} whH : ) = 0.85
4 Moment check : Md = 6641.03 kN.m > Mu = 3592.77 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 844.37 kN < Vu = 2106.46 kN
1/2-®v Ve = 422.19 kN < Vu = 2106.46 kN
[8d7z9 €8s Haddd o] 228 %] Agdz gdg
AGd T 34 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av [ _ 5 - ,
Vs s/ [®v fyd] = 4.854 cm = [AQATHET ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 4.854 cm? 0K
dvVn = OdvVc + v Vs
= 844.37 + 2012.92 = 2857.29 kN > Vu = 2106.46 kN
Rm = Md / Mu = 1.85 Rs = ®&vVn / Vu = 1.36
15.12.2 Ao] 39 44
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 7.2 x 0014277 + [ 2 X 0.103 + 0.103 2 ] = 0.362
i =1 - k/ 3 & 1 - 0362 / 3 = 0.879
fs = M / [Asdijl]
= 2669.19 X 1000 /[ 178.464 x 125.0 x 0.879 1= 136.12 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 136.1 ) - 2.5 X 84 = 369 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 136.1 ) = 463 mm > 125 mm O.K.
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16. 4% A&

16.1 4548 45 By |

T | I
45 |
[— wanyuz Az, 3
: |l R =f 13000 = + 13000 *
R . — = 1,838 mm
I o
I Mo = 8788 kN-m
W = 1,000 mm
fsa = 180 MPa
] .. fca = 0.13 fck
| 1o 500 | - o013 ] 27 = o068 Mpa
(1) Hdggs=
. = 6
fmax = oM _ o x SI8TI6 x 100 _ 445 ypg
Re-W 1,838 x 1,000
fmax > fca olmzm HZHATIHQ
(2) 7 Ao
2:-M 2 878.78 6
As(req) = = X X 10 _ 5,311 mm?
R-fsa 1,838.478 x 180
(3) A8 A=
WOAEY RACOE B 4 g F A0y
As = 1%t H 29 @ 250 2570 mm?
CEEE R
As = 1%+ H 16 @ 125 : 1,589 mm?
o H 16 @ 125 : 1589 mm?
5,747 mm? > 5,311 mm? -0.K-
(4) W= He
AL 0.65 R ¥ ol 2 v %]
X = 065 x 1838 = .20 m  olulel] mx
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16.2 A3-<&

T 1 -1
45 |
(€— TFARF W7 A - S
: | R =/ 13000 = + 13000 °
R . — = 1,838 mm
I o
o Mo = 6549 kN-m
W = 1,000 mm
fsa = 180 MPa
PR B A .. fca = 0.13 fck
| 1o 500 | - o013 ] 27 = o068 Mpa
(D HAgAge4
. I~ =4 6
fmax = ——M  _ 0 X 004898 X 10 _  ;o59  ppg
R2-W 1,838 x 1,000
fmax > fca o2 RHZHITEHQ
(2) A A%
. ; 6
As(req) = 2M .2 X 654.90 X 10 _ 3,958 mm?
R-fsa 1,838.478 x 180
(3) A& HF
m EEE HAEToR B e F HIH
As = 1% H 29 @ 250 : 2,570 mm?
madeHTH
As = 1% H 16 @ 125 1,589  mm?
2%t H 16 @ 125 1,589 mm?
5,747 mm? > 3,958 mm? -0.K-
(4) ¥j=] H$
A2 0.65 R HS] Wo] 2%t vl X
X = 065 x 1838 = 1.20 m ool wjx
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16.3 A3t 15 FH&EHE S G |
T 1 I
45 I
(< aday g ds,; 8
-] ® =/ 13500 -
R | - = 1,909 mm
24 Mo = 7812 KkN-m
W = 1,000 mm
fsa = 180 MPa
A | .. fca = 0.13 fck
| 1100 Js00 | - o1 | 27
(D HAgAFed
. - 6
fmax = 5-M _ 5 x 781.156 x 10 _ 1072
R2-W 1,909 x 1,000
fmax > fca olBE HZHAT AR
(2) A A%
2-M 2 781.16 6
As(req) = = 2 * 100 _ 4546
R-fsa 1,909.188 x 180
(3) A+g A=
m AER RRHToR B 5 9= F Hieg
As = 1<t H 32 @ 250 : 3,177 mm?
As = 2%+ H 32 @ 250 3,177  mm?
m Zod
As = 1% H 16 @ 125 1,589  mm?
2%t H 16 @ 125 1,589 mm?
9,531 mm? > 4,546
(4) ¥j=] H$
A2 0.65 R H9 ol 2% 1]
X = 065 x 1909 = 1.24 m ool HjX

1350.0 @

MPa

MPa

-0.K-

mm?



16.4 A&} 15 SH&HE S5 g7 |

T | I
45 |
(€— TAAR B} A | %
.= o =/ 13500 = + 13500 -
R . — = 1,909 mm
I o
5 Mo =  890.7 KkN-m
W = 1,000 mm
fsa = 180 MPa
PR B A .. fca = 0.13 fck
| 1o 500 | - 013] 27 = o068  MPa
(D HUAFSH
. = 6
fmax = —— o2 X 89073 X 100 _ 505 yp,
R2-W 1,909 x 1,000
fmax > fca o=z RZHAZTZQ
2) B A"
2-M 2 890.73 6
As(req) = = X X 10 _ 5,184 mm?
R-fsa 1,909.188 x 180
(3) AHE A
m AR nAHTor B 5 9le F HAH
As = 1<t H 32 @ 250 3,177 mm?
As = 2%+ H 32 @ 250 3,177 mm?
W g
As = 1% H 16 @ 125 1,589 mm?
2%t H 16 @ 125 1,589 mm?
9,531 mm? > 5,184 mm? -0.K-
(4) Wi W4
A2 0.65 R B ol 29 v
X = 065 x 1909 = 1.24 m ool Hj X
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16.5 A3} 2% FHEHE FS G I
T | I
45 |
(€— TFARF W7 A - S
: S R =/ 18500 =+ 15500 *
R . — = 2,192 mm
I o
S
©l Mo = 660.5 kN-m
W = 1,000 mm
fsa = 180 MPa
PR B A .. fca = 0.13 fck
| 1400 500 | - o013 ] 27 = o068 Mpa
(D HAgAge4
. = 6
fmax = oM _ 5 x 660529 x 100 _ 0.687 MPa
R2-W 2,192 x 1,000
fmax > fca o=z RZHAZTZQ
(2) 7 AT
2-M 2 x  660.53 x 10°
As(req) = = 3,348 mm?
sed Rfsa 2192031 x 180
(3) A+8 HA=
m AR BAEToR B Qe F HIH
As = 1<t H 32 @ 250 : 3,177 mm?
H 32 @ 250 3,177 mm?
madeHTH
As = 1% H 32 @ 125 6,354  mm?
2%k H 32 @ 125 6,354 mm?
19,061 mm? > 3,348 mm? -0.K-
(4) ¥j=] H$
AL 0.65 REY ol 2¢ v x|
X = 065 x 2192 = 1.42 m ool Hj X

126



16.6 A3 2% FNEAL $5 BB |
T | I
45 |
[—— wagy g Az . S
: S R =/ 18500 =+ 15500 *
R . — = 2,192 mm
I o
(@]
ol Mo = 2424.8 kN-m
W = 1,000 mm
fsa = 180 MPa
—_ Al - - ] .. fca = 0.13 fck
| 1400 500 | - o013 ] 27 = o068 Mpa
(1) HAdAg-s=
. = 6
fmax = 5-M __5 x 2424781 x 10 _ 9593 MPa
R2-W 2,192 x 1,000
fmax > fca olmzm HZHATIHQ
2) B A"
2'M 2 X 2424.78 x 10°
As(req) = = = 12,291 mm?
swed Rfsa 2.192.031 x 180
(3) AH8 A=
WA BT R B 4 Qe F AeE
As = 1%k H 32 @ 250 : 3,177 mm?
H 32 @ 250 : 3,177 mm?
CEEEES
As = 1¢k H 32 @ 125 6,354 mm?
2%t H 32 @ 125 6,354 mm?
19,061 mm? > 12,291 mm? -0.K-
(4) W= He
AL 0.65 R WS ol 2 v %]
X = 0.65 X 2192 = 1.42 m ool Hj X
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16.7 3tE-<#H B 5 97
1400 0
R = 14000 * + 14000 :
= 1,980 mm
Mo = 3115.5 KkN-m
— e W = 1,000 mm
o
fsa = 180 MPa
R i
i 2 fca = 013 ] fck
O K =
45 : = 0.13 J 27 = 0.68 MPa
T 1
|
(D HAgA3ge4
. = 6
fmax = 5-M _ 5 x 3115477 x 10 _ 3974 MPa
R2-W 1,980 x 1,000
fmax > fca olBE HZAT AL
(2) A A=
. ) = 6
Astreq) = —2M 2 x SII5A8 X 10 _ ypug e
R-fsa 1,979.899 x 180
(3) AHg A=
m AAE RHdtoR By e F Htek
As = 1<t H 32 @ 250 : 3,177 mm?
As = 2%+ H 32 @ 250 3,177 mm?
As = 3% H 29 @ 250 2,570 mm?
m FedTE
As = 1% H 32 @ 125 6,354  mm?
2k H 32 @ 125 6,354 mm?
21,630  mm? > 17,484 mm? -0.K-
(4) ¥j=] H$
A2 0.65 R H9 ol 2¢ 1]
X = 065 x 1980 = 1.29 m ool wjx



1,400 0

—
—_—
—e

129

R = 14000 * + 14000 :
= 1,980 mm
Mo = 2355.4  kN-m
— e W = 1,000 mm
o
fsa = 180 MPa
R i
i 2 fca = 013 ] fck
AR g Ae . O
45 : = 0.13 J 27 = 0.68 MPa
T 1
|
(D HAgA3ge4
. = 6
fmax = 5-M _ 5 x 2355.386 x 10 _ 3004 MPa
R2-W 1,980 x 1,000
fmax > fca olBE HZAT AL
(2) A A=
. ) = 6
Astreq) = —2M 2 X 235539 X 10 _ 5918 e
R-fsa 1,979.899 x 180
(3) AHg A=
m AHY wgATow B S Qe F A
As = 1<t H 32 @ 250 3,177 mm?
2%t H 32 @ 250 3,177 mm?
3¢k H 29 @ 250 2,570 mm?
m FedTE
As = 1% H 32 @ 1 6,354  mm?
2tk H 32 @ 125 6,354 mm?
21,630 mm? > 13,218 mm? -0.K-
(4) ¥j=] H$
A2 0.65 R H9 ol 2% 1]
X = 065 x 1980 = 1.29 m ool ujx



17. M58 4A

+ HgdAZ A4t
® T = 1,000 mm %

MY HA4 ZF8E i 3 = 1.000 m?
4o wHd T
g 9] 0.002 = 0.0020 x 1.000 = 2000.0  mf
0.0015hb = 0.0015 x 1.000 x 1.000 = 1500.0 mf - Z2RAA7)F 4.3.9
A e e : H16 @ 150 = 1324.0 it h= 1200mm ©] &}
H 16 @ 300 = 662.0 it
1986.0 i --- 0O.K!
ARg A4 0 @ 0 3000 cmelst , @ 0 40 cmo]dt v 40 cm °|3} #iA|
@ T = 1,100 mm ¥
MY B4 238 E A 3 = 1.100 m?
49 wigd :
g 9] 0.002 = 0.0020 x 1.100 = 2200.0  mf
0.0015hb = 0.0015 x 1.100 x 1.000 = 1650.0 mf - Z2RAA7)F 4.3.9
A e e : H16 @ 150 = 1324.0 it h= 1200mm ©] &}
H 16 @ 300 = 662.0 i
1986.0 i --- 0O.K!
AFgHlEH2 4 - @ ¢ 3300 cmolst . @ 40 cmelsdt v 40 cm ©]3} HiX|
® T = 1,200 mm ¥
MG B4 238 E i 3 = 1.200 m?
i 9] 0.002 ©0.0020 x 1.200 = 2400.000 mwi (< 1,800mr) [Z.4 5.7.2]
0.0015hb = 0.0015 x 1.200 x 1.000 = 1800.0 mf v Z2RAA7)F 4.3.9
A e R : H 16 @ 150 = 1324.000  mr h= 1200mm ©] &}
Hil6 @ 300 = 662.000 i
1986.000  mif --- 0O.K!
AFgHEH= 48 0 D ¢ 3600 cmeolst @ 40 cmeldt v 40 cm ©]3} HiX|
@ T = 1,400 mm ¥
MG B4 238 E i 3 = 1.400 m?
w2 9] 0.002 ©0.0020 x 1.400 = 2800.000 mi (< 1,800mr) [Z.4 5.7.2]
0.0015hb = 0.0015 x 1.400 x 1.000 = 2100.0 mf ~ Z2RAA7)F 4.3.9
A e R : H 16 @ 150 = 1324.000  mr h= 1200mm ©] &}
Hil6 @ 300 = 662.000 i
1986.000  mif --- 0O.K!
AbgHlEHZ 48 0 D ¢ 4200 cmolst . @ 40 cmeo]d} v 40 cm ©]3} HiX|
® T = 1,100 mm ¥
MY B4 ZF8E i 3 = 1.100 m?
i 9] 0.002 ©0.0020 x 1.100 = 2200.000 mwi (< 1,800m) [Z.4 5.7.2]
0.0015hb = 0.0015 x 0.500 x 1.000 = 750.0 mf v Z2RAA7FE4.3.9
A e R : H 16 @ 150 = 1324.000  mr h= 1200mm ©] &}
Hil6 @ 300 = 662.000 i
1986.000  mif --—- 0O.K!
A w = A2 1A @ : 3300 cmeldt , @ : 40 cmelst v 40 cm ©]d} ¥l
* 22 L AT G B¢ mT 1,800 B} A HT Do E ok -—- .4 P109
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3,330
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I ) 22 ) 10 (4) 130 (425 msp
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(46) e A7) 2o &
566 1,890 4,110 1,890 1,864 3405
=
b z,gga W 5.076 [ 4,144 ﬁaﬂ
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| 5] 8 e
@ H32 @ H29 @) mwo (13132 i
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e (12) H32 =1 7’L |
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g B |7 N S
T ®yme / e ——————— 5
e (R o8 Gw) [1e=] 4]
?‘ /’; @ 132 @ H32 —L /
o~
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1T 200 6,42 l 1,450 l
g @ 100 4,014 1,460 l ol 6,52
= ¥1, H32 S
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11.

AAML 2 x4
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L EERR
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LAANS 2 =4

11748

*Plane Strain®] H™ B 22 4]

o T EEA TR MIDAS CIVIL
1.2 2 A%

(1) FAe G E =AY

@) A+ A

9
oo
oo
it
e
N
i)

1.3 guALg

() AHEA 8]

DZAYES AEHE @ Ty = 27 MPa
@ "9 == f, = 400 MPa
(A AHE A= ST
A = 9] 5 ZH(kN/m?) A = 9] 5 ZH(kN/m®)
dZadE 24.5 o}ABE X7 23.0
(A 89l o] 7d) 19.0 (A 8k=9] ol &) 10.0
B 10.0 nEge 215
7 AN 8= 25.0 nozmggE 23.0
(3) AH&-Al =] g Al
O ZagE EAAS - E. = 26,700 MPa
@ A2 g A : E; = 200,000 MPa
(@) B=AF R Lo = 30°
(5) E¢+ DK, = 0.500
14 ZnE3
(1) AEAA7F (=9HE) (HEA A3, 2013)

2) ZAYE F27|F B2 A8 ESHS], 2012)
(3) KR-Code (4 =A| 4 Tt

(4) EAAE R AA ] E (FERER, 2013)
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3lFAHA
4.1 313}
- TREAF (RPN A A
4.2 &3tz 9% S LC1
ERW &3h5 o] 7 e EstE(DB24 7]%)
D/By = 0.5 D/B,< 0.5
E3 (D, m) =%&s}E(Pvl, kN/m?) H] 31 D/B, Pvl x D, kN/m? H| i
1.0 39.000 0.1 17.000 *DIBy2] 7+ 7S,
o) 4913ke A
15 25.000 0.2 27000 | V1* DA
* 23] ZF7t gk *D/B, =W 52
2. 18.000 o 03 33.000 0 =
0 & vy 3l E (PV)e E9) S DR
}olo o A . -
25 14.000 "*H% =4 0.40] 4 36.000  |Hrel FETh
3.0 11.000
3.50] 4 10.000
-DIB, = 2485 | 12200 = 0.204
- = g5l (DB-24) Lv = 13.280 kN/m?
Lhi = 0.500 x 13.280 = 6.640 kN/m?
4.3 TP EQ (A 3t &) LC?2
vy = 0500 x( 0500 x 23000 + ( 1985 + 1100 / 2 ) x 19.000 )
= 29.833 kN/m?
Ove = 29833 + 4550 x 19.000 x  0.500 = 73.058 kN/m?
4.4 5% EG A3 A) LC3
Ou = 0500 x( 0500 x 23000 + 0500 x 19.000 +
( 1485 + 1100 / 2 ) x 10.000 ) = 20.675 kN/m?
Ove = 20675 + 4550 x 10.000 x 0.500 = 43.425 kN/m2
4.5 5393 F¢ (A 85 K) LC4
1) B A
Qw: = 10000 x ( 148 + 1100 / 2 ) = 20.350 kN/m?
Owe = 20350 + 4550 x 10.000 = 65.850 kN/m?
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4.6 st A=

1) 5ol o % S5

b )

6.640  KN/m? 29.833  kN/m?
6.640 KN/m? 73.058
6.640  kN/m’ 78.283  kN/m?
R R L 15 )
20.675 KkN/m? 20.350 kN/m?
43.425  KN/m? 65.850
46.175  KN/m? 71.350  KN/m?




Nfo Nfo
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=70 3 o  © S | S
A= 3 — - <
=3
el
e N
& ®e 318 3 g8 8
A= A 14 R R P N
—_—
o
X
Ao S
) il SHRG 3 S S
oy Njo m_ o o o o o o o o
N D oO|lN & & | &S & & 9
Jl o | — — — o — — — —
- — N (a2} <t [To) [Ze) N~ o]
o o Q@ 8 alm o o o
o N O O o o|lo o oo
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B.M.D (A 573}%) [KN-m] : Mxx

B.M.D (Z15:8+%) [kN-m] : Myy
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S.F.D (Al=3}=) [KN] : Vxx

S.F.D (Al57315) [kN] : Vyy
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B.M.D (AF-&-3}5) [KN-m] : Mxx

B.M.D (A}£-3}%) [KN-m] : Myy
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6.2 74 RA

A5t g3
78
Mu(kN-m) Pu(kN) Vu(kN) Mo(kN'm) | Po(kN)
Bl xda= o n 86.275 107.680 53.922
TR
Mxx Zopn 30.274 18.922
AN 126.912 184.927 79.320
e
e Foby 74.084 46.303
M
vy 3 n 135.855 187.804 84.909
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mm?

1. HHAE
1) 15 894 94 (Mxx)
« A 274
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3Req.As = 339.085
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 53.9
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1100.0 1000.0 100.0 86.275 107.680
AGAAA D] fFaEolds= 1000.0 d1'= 100 d2' = 200
« EAE A&
@FF=EHE
A& -3 = H16 x 3.33ea = 662.000 mrf
P =As/ (B x D) = 0.00066
SAFEA S71-3E 2 o] a= (Asxfy) [ (0.85xfckxB) = 11538  mm
HeA AFAL A E et= 0.21801 > 0.004 -—— .. QK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 223781513 N-mm
= 223782 kN-m > 86275 kN-m - 5 OK.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e @
a= Asxfy/(0.85xfckxb) e 2)
HA o7 AsE T3ttt
Mu
—_— =0
- OK.
"~ OK.

K(QE L@)ol tHAst] 228
fyZ

xAs?- fyxdxAs +
2x0.85xfckxb (0]
254.314 mm: < AFSAHLE -

. As=[MIN(Pmin,4/3 Req.As)] o] vl <

&

Q8 A5 req.As =
AZHZAE: P < Pmin
* AgE JE
@v-Vc = @v-1/6-+ fck-B-d / 1000 = 649.519 kN

L Agse] Wagle
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mm?

a= Asxfy/ (0.85xfckxb)

K(@2)E K)ol thsdste] 224

fyZ

1% B A F4H(Mxx)
A =4
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As = 116.481
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 18.9
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1100.0 1020.0 80.0 30.274 0.000
ATEAAN S fFaxe]ds= 1020.0 d1'= 80 d2' = 180
« EAE A&
@FF=EHE
A& -3 = H16 x 3.33ea = 662.000 mrf
P=As/(B x D) =0.00065
SAFEA S71-3E 2 o] a= (Asxfy) [ (0.85xfckxB) = 11538  mm
A ANGHAT HHE et= 0.22243 > 0.004 - .. OK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 228283113 N-mm
= 228283 kN-m > 30274 kN:m - 5 OK.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e 1)
----------------- )
HA o7 AsE T3ttt
Mu
=0
"~ OK.

e 2 OK.

xAs?- fyxdxAs +
0]
87.360 mm- < A& -

2x0.85xfckxb

o

e

HHE

r

m}:]_ll

E

)

¢ Age 7

&

X
Tl

8 HI% reg.As =
P < Pmin

. As=[MIN(Pmin,4/3 Req.As)] o] vl <

662.509 kN

@v-Vc = @v-1/6- fck-B-d / 1000 =
Iehd ol Bagls
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mm?

3) 158 A AFE(Myy)
« A 274
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As = 499.324
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 79.3
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1100.0 1000.0 100.0 126.912 184.927
AGAAA D] fFaEolds= 1000.0 d1'= 100 d2' = 200
« EAE A&
@FF=EHE
A8 -3 = H16 x 6.67ea = 1324.000 mn
P=As/(B xD)=0.00132
TABEAN 57H5= 2l 0] a= (Asxfy) / (0.85xfckxB) = 23076  mm
HeA AFAL A E et= 0.10750 > 0.004 -—— .. QK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 444966054 N-mm
= 444966  kN-m > 126.912 kN-m - .. 0O.K.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e @
----------------- )
HA o7 AsE T3ttt
Mu
=0

a= Asxfy/ (0.85xfckxb)

K(@2)E K)ol thsdste] 224

fyZ

XAS

2x0.85xfckxb

o

e

HHE

m}‘.l_ll
r

E

)

¢ Age 7

&

X
Tl

8 HI% reg.As =
P < Pmin

. As=[MIN(Pmin,4/3 Req.As)] o] vl <

@v-Vc = @v-1/6- fck-B-d / 1000 =
Iehd ol Bagls

649.519

2 fyxdxAs +
()
374.493 mm: < /\}%ﬁ%%k -——- .. 0OK.

~ O.K.
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4

)

*

mm?

139 A FL4F(Myy)
A =4
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As = 285.351
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 46.3
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1100.0 1020.0 80.0 74.084 0.000
AAAA o] fasze] ds= 1020.0 d1'= 80 d2' = 180
* GRUE HE
@FF=EHE
AH-8- -3 = H16 x 6.67ea = 1324.000 mif
P=As/(B xD)=0.00130
TABEAN 57H5= 2l 0] a= (Asxfy) / (0.85xfckxB) = 23076  mm
HeA AFAL A E et= 0.10971 > 0.004 - .. OK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 453969254 N-mm
= 453969 kN-m > 74084 KkN-m - 5 OK.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e @
----------------- )
HA o7 AsE T3ttt
Mu
=0
0K

a= Asxfy/ (0.85xfckxb)

K(@2)E K)ol thsdste] 224

fyZ

e 2 OK.

xAs?- fyxdxAs +
0]
214.013 mm- < A& -

2x0.85xfckxb

o

e

HHE

r

m}:]_ll

E

)

¢ Age 7

&

X
Tl

8 HI% reg.As =
P < Pmin

. As=[MIN(Pmin,4/3 Req.As)] o] vl <

662.509 kN

@v-Vc = @v-1/6- fck-B-d / 1000 =
Iehd ol Bagls
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mm?

) 159 A 3HE(Myy)
« A 274
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As = 534.633
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 84.9
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1100.0 1000.0 100.0 135.855 187.804
AGAAA D] fFaEolds= 1000.0 d1'= 100 d2' = 200
« EAE A&
@FF=EHE
A8 -3 = H16 x 6.67ea = 1324.000 mn
P=As/(B xD)=0.00132
TABEAN 57H5= 2l 0] a= (Asxfy) / (0.85xfckxB) = 23076  mm
HeA AFAL A E et= 0.10750 > 0.004 -—— .. QK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 444966054 N-mm
= 444966 KkN-m > 135855 kN-m - 5 OK.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e @
----------------- )
HA o7 AsE T3ttt
Mu
=0

a= Asxfy/ (0.85xfckxb)

K(@2)E K)ol thsdste] 224

fyZ

XAS

2x0.85xfckxb

o

e

HHE

m}‘.l_ll
r

E

)

¢ Age 7

&

X
Tl

8 HI% reg.As =
P < Pmin

. As=[MIN(Pmin,4/3 Req.As)] o] vl <

@v-Vc = @v-1/6- fck-B-d / 1000 =
Iehd ol Bagls

649.519

2 fyxdxAs +
()
400.975 mm < AF&EHTE - 0K,

~ O.K.
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9. PR HY M (AE2-El0| 2 s Ajo] o3t BHT B B )

= H, | = | 1000.00 mm B =0l H, | = | 1100.00 mm
B HIZZ L S5H | hy | = 100.00 mm B 2 n =S5 V4 = 100.00 mm
goi2 otz n g5 hy, | = 80.00 mm HA oFE I S5 Vo | = 80.00 mm
selBEE 23 Hel hs = | 820.00 mm HiE 9 Hel Vs | = | 920.00 mm
ST =7 Ha| Ch = 0.00 mm ZA2EMHAZIZE ZE | Ty | = 27 MPa
A& g A C, | = 0.00 mm HZ g5 4k f, | = 400 MPa
S5 SHE My, = [126.912 kN.m
. @ Sz 4 2ol (R)
R = 1486.61 mm
peliEs
@ AbQlZt
6, = 45.00°
6, = 8.12°
63 = 15.75°
6, = 45.00°
Facv = Fac - sin 64
FacH = Fac - cos 6,
Fasv = Fag - sin 6,
Faen = Fag - cOs 6,
V=0
To=Facyt Fagv=Fac - sin®; +Fpg-sinb, e @
>H=0
Fac.n= Fagh
Fac: €0S64 =Fpg - CcOSE=> COoSO; e @
Fag = Fac x———
Cc0sO,
Al @E A O o
) Ccos0O; ,
T, = Fac XSiNGy + Fpe x —— x SinO,
Cc0sO,
= Fpcl sin@; + cos®, - tan@,) e ®
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2) CHEHEe "y=x=A
FAC,\/ = FAC : Sil’] 91
FAC,H = FAC * COS 61
FACi ‘FAC
,V
Q
TW FAC h FCD,V = FCD * COS 63
Fac © \esl ; FCD,H = Fep - sin 6,
AN Fon.h
FCD \\93‘\
Feo® | Fop.v
>V=0:
FAC,\/ = FCD,V .........
©8in € = Fep - cos B3 => sin®
Fac - sin oo COS 65 Foo = Fuc 1
C0SO3
>H=0:
T‘l = FAC,h + FCD,h = FAC . 00861 + FCD' S|n63 .........
Al @E A @ el
sin©; .
Ty = Fac XC080; + Fac x X Sin©;
3
= Facl cOSO, +sin@; - tan®;) e
OR=ERNES
-2HT=Co &2
My 126.912
Ty = = = 154.771 kN
hs 0.820
My 126.912
Tp = = =  137.948 kN
V3 0.920
- ELO[(AC) 2| =t 3] &by
Al (@ o2 HEH
To
Fac = : = 170.740 kN
Sin©@; + cosO; * tan®,
A6 225H
T
Fac = - = 170.740 kN
CO0S©; + sinO; * tan©;
th2fAf Fac = 170.740 kN & A7 ctHdeoz Mg
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A @ 2R
Fi = F 0089 _ yp1.953 kN
we = Fro x—oos = : Fas-_ / Fep
o ®
%ﬁxfﬂy
- AES(BD)S| £ MY
SV=0: |
CQ = FAB' Sineg + FBD' Sin94 CZ
Co — Fag - SiNB
Fop = ——— 2 = 170.740 kN
SinB,

Al @ 22
Sin©;
Feo = Fac x———=125.438 kN
C0SO3
- otHEd 2o
R & Theded (kN) AER
AC 170.740 E}O|
AB -121.953 AEE
BD -170.740 AE=
CcD -125.438 AEE

AAelEH (T) = 170.740 kN

A T _170,740.499 _ 50218 )
. @, f, 0.85 x 400 ' mm
NS ED:
= = 2
1ot =R Ag HOo@ 0 0.00 mm?® (1cycle)
- H 16 @ 300 = 662.00 mm? (2 cycle)
= = 2
ezmmma ~ 0 0 @ 0= 000 mm® (1S
=H 0@ 0 = 000 mm?® (2¢)
A = 662.00 mm?
Asused = 662.00 mm?2 > 50218 mm2 e 0K
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10. A4 HE
1014 HE

1) Mxx B A : H 252 7 48

Aol 85 fy = 400 MPa
B4 0] 2] 7472 o] L = 10.000 m
At ZU 8 Go A% A T = L/ 2 = 047 m

(A A4) FACTOR =1
AQANE AR E A HAFA T = 0417m < H = 1100m (HHHE A=

2) Myy ¥ : 3 25 A7 4 &

Aol gue fy = 400 MPa
R-A 9 A7k L = 350 m
ALF EHH I A% 25 T o= L/ 24 = 0M6 m

(23 A4 FACTOR =1

AHJANE AR = A9 HaF4A T = 0146m < H = 1.100m (HHHE A=)
10274E HE
1) 15 A @ (Mxx) (F =4 F& )
A N
fck = 27 MPa, fy= 400 MPa,
H= 1100.00 mm, B= 1000.00 mm ,
d |H d= 1000.00 mm, dc= 100.00 mm ,

Mo = 53.922 kKN-m, As= 662.000 mm?

e o o o 7—dc N = 3.333333 n= 7
L

X =-(n-As/b)y+(n-As/b- @+ (@2-b-dn-As) = 91.748 mm
fs= M/ (As (d-x/3)) = 84.023 mm
fst=fs(H-Dc_min-x)/(D-x) = 84.023 mm

Cc= 100 - 6 /2 = 92000 mm
S=min[375 - (210/fst) - 2.5 Cc, 300 - (210/fst) ] = 707245 mm
Helvhd = HAul 744 1000 / 33 = 300 mm < 707.245 mm O Kl
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2) 1% YA FLHF-(Mxx) (#4 zd: s& )
r fck= 27 MPa,  fy= 400 MPa,
= 1100.00 mm, B= 1000.00 mm,
d |H = 1020.00 mm, dc = 80.00 mm,
Mo = 18.922 kKN-m, As= 662.000 mm?
e o o o|—xdc N= 333 n= 7
%
Xx =-(n+As/by+(n-As/b-N(@+(2-b-dn-As) = 92.705  mm
fs= M/ (As (d-x/3)) = 28.898 mm
fst=fs(H-Dc_min-x)/(D-x) = 28.898 mm

Cc= 80 - 16 / 2 = 72.000 mm
S=min[375-(210/fst)-2.5Cc, 300 - (210/fst)] = 2180.073 mm
ol & =3+ 4; 1000 [ 33 = 300 mm < 2180.073 mm O.K!!
3) 15 9A FE(Myy) (F =4 F& )
/ N
fck = 27 MPa, fy = 400 MPa,
= 1100.00 mm, B= 1000.00 mm ,
d H = 1000.00 mm, dc= 100.00 mm ,

Mo = 79.320 kKN-m, As= 1324000 mm?

e o o o 7—dc N=  6.67 n= 7

-5 HA

X =-(n-As/b)y+(n-As/b- @+ (@2-b-dn-As) = 127.194  mm
fs= M/ (As (d-x/3)) = 62.562 mm
fst=fs (H-Dc_min-x)/(D-x) = 62.562 mm

EEDE RSk
Cc= 100 - 16 / 2 = 92.000 mm

S=min[375- (210/fst) - 2.5 Cc, 300 - (210 fst) ] 1007.003  mm

=1 A1 =1 7 e 7 7 - 1nnn ] ~= arn S, - 1NN NnAA S, ~ s
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4) 1% WA TLF(Myy) (#4 z3d: s& )

r 1 fck= 27 MPa,  fy= 400 MPa,

H= 1100.00 mm, B= 1000.00 mm,

d |H d= 1020.00 mm, dc= 80.00 mm,

Mo = 46.303 kKN-m, As= 1324000 mm?

o o o o —pd N=  6.67 n= 7

-5

x =-(n+As/by+(n-As/b-N(@+(2-b-dn-As) = 128546  mm

fs= M/ (As (d-x/3)) = 35.790 mm

fst=fs (H-Dc_min-x)/(D-x) = 35.790 mm

Cc= 80 - 16 / 2 = 72.000 mm
S=min[375-(210/fst)-2.5Cc, 300 - (210/fst) ] = 1760.278  mm
Heolvhbd & Fv£z14; 1000 /I 67 = 150  mm < 1760.278  mm o.K!
5) 15 A 345 (Myy) (#F4 =zd: & )
/ /
fck = 27 MPa, fy = 400 MPa,
= 1100.00 mm, B= 1000.00 mm,
d [H = 1000.00 mm, dc = 100.00 mm,

Mo = 84.909 kKN-m, As= 1324000 mm?

e O o o —xdc N = 6.67 n= 7

- g¥arA

X =-(n-As/b)+(n-As/b-v(@+(@2-b-dn- As) = 127.194  mm
fs= M/ (As (d-x/3)) = 66.970 mm
fst=fs(H-Dc_min-x)/(D-x) = 66.970 mm

Cc= 100 - 6 /2 = 92000 mm
S=min[375- (210/fst) - 2.5 Cc, 300 - (210/fst) ] = 940719 mm
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103 A A E 8 oF

1) #LHE 2ok

o Mo FE= fs Cc S Smin

= (KN-m) (mm) (Mpa) (mm) (mm) (mm)

12 w3 o F 53.922 H16 84 92.0 300 707
Mxx o5 18.922 H16 29 72.0 300 2180
A 7 79.320 H16 63 92.0 150 1007

1%1;/13?'3,le ot 5 46.303 H16 36 72.0 150 1760
3 F 84.909 H16 67 92.0 150 941
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1:50

S

- 2(@300)

CYCLE

CYCLE - 1(@300)
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RAMP-A(B1) SMAISE TEAHLHAM

—

1. Ramp-A(B1) ZHH[HIRIF OPENTE EZHO

2. Ramp-A(B1) OPENE 24 AHZ

=

ol
oY

FHE

0

3. Ramp-A(B1) Z7|& =& ™A

oY

E

[
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1. Ramp-A(B1) A#8]¥¢] 5+ OPENY- B 7Z2AH

1.1 E7AY #1
Ramp-B, B1 A9

D) 714

b E (Fx) A= (AA)
14,400
, 100 12, 300 1,100
R 10,000
14,400 .
100 12,2000 1,100 '_§*_ i— _______________________________ ]
A 10,000 1,100 1,100 T i i
1
1.1c0 ? 2 :’__L HAAT HL %
o AT
) [ % EXTIEEIp)
A \ % A7
] g | [k
- p— H 1
A - i ! !
B0x500 N ,f'
] 8 . -
@ 71, 71A4 | & | A7, AA4
g 2l L
] - 2
" . =
e — ]
| ——— gl E _ e
4 g Al 5 e " 8
o - —— ] = 8 r S &
& o — 4 ol e >
f, = @ B . 500x500 :
g = 8.400
2 8 3,250 = 6,500 1,1 ). 100 | L
4,230 = 6, J50l, T § 750, 283,250 = 6,50 7. 1K) +- N g
3 - g il B
” L £ < +
A | S Gew wapy | G oD
(L. :-3.723) S=6.000% H, 213) " —
g B = o 8
= = = £ —_—
O f=—=h g = 2
= . - . i=5 . A6R =4 s
EL. -6.600 EL.i-6. 43 (EL. i~4.378) = 0. 15,868
s =N % EL.:~6.600 .. 4,47
(L. :-5. 110 8.~ 56} ‘ (HL..:=5.110} { 3
150 |[1,400 9,400 1,400 | 150 150 |1,400 9,400 1,400| 150
12,200 12,200
=] «
2) FAE =
=8« _ o~ === =g = _ =
A ZHE (A F.D) - AlFsE A HFHE(AF.D) - A&3s
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Al

AN FAEAFD) - s A5e

AHAN FHZ(AFD) - 5ydx 55

3) F-A=E 1A
P A5t A
- A A AN s ERRICED A A
kel - (3.0m x 3.0m) | 1811.014  kN| 1108.424  kN| 979.313 kN| 806.703 kN|
Ao wrA e = 1811.01 kN| 806.70 kN
4) A AL FAE AHA
¥ 3 & o 4
. ASets M = WLZ/11 Mul = 1811.01 > 3.0002 / 11 = 1481.74 kN.m
AL-g-3L% Msl = 806.70 = 3.0002 / 11 = 660.03 kN.m
Awge [ATE M- wis | Mu2= 18LLOL < 3000° / 16 = 101870 kN.m
AL-g-3% Ms2 = 806.70 x 3.0002 / 16 = 453.77 kN.m
- Su=1.15xWL/2| Su = 1.15 x 1811.01 x 3.000 / 2 -
R - 0.15WL 0.15 x 1811.01 x 3.000 = 2309.04 kN
5 AdeH HE
¥ L/D<4o0]H 7] 1
L 3.000 m
— = = 2362 < 4 eH
D 1.270 m e
¥ e oBE d&nd hE A2ATATE A7l 5D eI
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6) FHAY F-EES
QFAIFHE

« A= 0

e fck = 27 MPa e fy = 400 MPa o B =1 mm
e Mu = 1481.7kN.m + Su = 2309.0 kN * Ms = 660.0 kNm =+ dd = 1270 mm
e B = 840 mm e d = 1270 mm e d = 130 mm A EA|
« of = 0.85 e ¢ov = 0.75 o FAHI 1 WX
» a = 73317 mm 714
Required As = Mu/ [¢f-fy-(d - a/2)] = 3534 mm? [ p = 0.00331 |
a = Asfy /(0.85'fck'B) = 73.317 = 7}Aa .. 0K
k1l = 0.850 = Pb = 0.85-kl-(fck/fy)-600/(600+ fy) = 0.03
Pmax = 0.75-Pb = 0.02198 = MAX As = 23448 mm?
Pminl = 1.4 /fy = 0.00350 = MIN As = 3734  mm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 3467  mm?
Pmin = max(Pminl,Pmin2) = 0.0035 = MIN As = 3734  mm?
4/3‘Req As = MIN As = 4711  mm?
“. P<Pmin CASE = As=MIN(Pmin,4/3 Req.As) ©]/gul -
USE As:H 29 @ 168 = 3854 mm® [ 6.0 ea/m ]
H Oo@ 0 = 0 mm? [ 0.0 ea/m ]
H 0@ O = 0 mm® [ 0.0 ea/m 1]
TOTAL = 3854  mm? [ p= 0.00361 ]
@ Moment check : Md = 1611.93 kN.m > Mu = 1481.74 kN.m O.K
@ Shear check
dv Ve = ¢v-1/6-Vfck-B-d = 692.91 kN < Vu = 2309.04 kN
1/2-dv Ve = 346.46 kN < Vu = 2309.04 kN
LAEET IS
i R 2 s = 300 mm
0.35 b0 s/ fy = 221 mm® = [HAded ]
Req. As [ 3 y N
Vs s/ [dv fyd] = 1273 mm = (AL ATHT ]
Vs < 2/3 N (fck) Xbxd = 3695.5 kN o==Z 0.K
s USE Av = H 22 X 4.0 ea/m = 1548 mm? > 1273 mm® 0.K
dvVn = ¢ov Ve + v Vs
= 69291 + 1966.47 = 2659.38 kN > Vu = 2309.04 kN
Rm = Md / Mu = 1.09
@ d+] &8 A4
k = -np ++ [ 2mnp + (np ) | [~ n = 71
= - 7 % 0003613 ++ [ 2 x 003 + 0032 1 = 0.201
i =1 - %k/ 3 « 1 - 02 /J 3= 093
fs = M / [As-djl & 660.03 /[ 3854 x 1270 x 0.93 ]= 144.520 MPa
@ AFHEINEs AE
Ce(IFH T xW T 2AYE HHALO| O] HAFA)= 116 mm
sy = 375 X (210/fs) - 2.5XCc
= 375 X ( 210 / 144520 ) - 25 X 116 = 256.157 mm
sy = 300 X (210/fs)
= 300 x ( 210 / 144520 ) = 435.926 mm
o1 A T 1+ 4s = MIN(sy, sp) = 256.157 > 105 mm - 0K
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e fck = 27 MPa o fy = 400 MPa o B =1 . A= 0 mm
e Mu = 101870 kNom « Su = 0.00 kN e Ms = 453.77kN.m =+ dd = 1270 mm
e B = 840 mm e d = 1270 mm e d = 130 mm A E A
« ¢of = 0.85 e« ¢ov = 0.75 o FET 1 W Hix
» a = 49932 mm 714
Required As = Mu/ [¢f-fy-(d - a/2)] = 2406 mm? [ p = 0.00226 ]
a = Asy /(0.85-fck'B) = 49.932 = 7}Aa .. 0K
kl = 0.850 = Pb = 0.85'kl-(fck/fy)-600/(600+fy) = 0.03
Pmax = 0.75-Pb = 0.02198 = MAX As = 23448 mm?
Pminl = 1.4 /fy = 0.00350 = MIN As = 3734  mm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 3467  mm?
Pmin = max(Pminl,Pmin2) = 0.0035 = MIN As = 3734  mm?
4/3'‘Req As = MIN As = 3209  mm?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req.As) ©] vl
USE As: H 29 @ 168 = 3854 mm? [ 6.0 ea/m ]
H O @ O = O mm2 [ OO ea/m ]
TOTAL = 3854 mm? [ p= 0.003613 ]
4 Moment check : Md = 1611.93 kN.m > Mu = 1018.70 kN.m .. 0K
Rm = Md / Mu = 158
@ "o 59 2H4
k = -np ++ [ 2 + (np ) ] [~ n = 71
= - 7 X 0.003613 ++ [ 2 x 003 + 0032 1 = 0.201
i =1 -%k/ 3 « 1 - 02 / 3= 093

fs = M / [Asdj] <& 453.77 /[ 3854 x 1270 x 0.93 ]= 99.360 MPa

@ AFHAINEs HE
Ce(QAAT xH 22 E wHAo] o] H4aF7)= 116 mm
s, = 375 X (210/fs) - 2.5%Cc
= 375 x ( 210 / 9936 ) - 25 x 116 = 503.822 mm
s, = 300 X (210/fs)
= 300 x ( 210 / 99.36 ) = 634.058 mm
QA H4s = MIN(s,, sp) = 503.822 > 105 mm L 0K
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127382 29E

1) BT

L

130

1,100
50168=840

130

SG1 go9

(BAAY "1")

1,400

130 50168 130

150 =840 15

SG1 gog SG2 {92

SG3 H22

SG1 go9
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2. Ramp-B(B1) OPENY v 7} A2 A E
0 Ramp A BLOCK-1(ZHIBt2I ) Block-out 2L 22 MMM HE

(1) Block-outOll Slol 2= 2

- FE2 (1) 32 - 27 ea = 2144340 mm?
(2%4) H 32 - 27 ea = 21443.40 mm?
(1&9) H 32 - 27 ea = 21443.40 mm?
(26t) H 32 - 27 ea = 21443.40 mm?
- HEsE2 (1) H 16 - 10 ea = 1986.00  mm?
(2#) H 16 - 10 ea = 1986.00  mm?
(1) H 16 - 10 ea = 1986.00  mm?
(2&H) 6 - 10 ea = 1986.00 mm?
EHIAH =  093717.60 mm?
(2) Block-out® 22 &#2
- BANHEZ (1Z4) H 29 - 32 ea = 16214.40 mm?
(1&9) H 29 - 32 ea = 16214.40 mm?
- B2(+H) (1€t) H 32 - 12 ea = 9530.40 mm?
(2&t) H 32 - 12 ea = 9530.40 mm?
(1) H 32 - 12 ea = 9530.40 mm?
(2&t) H 32 - 12 ea = 9530.40 mm?
- B2(%3) (1€t) H 32 - 12 ea = 9530.40 mm?
(2&t) H 32 - 12 ea = 9530.40 mm?
(1) H 32 - 12 ea = 9530.40 mm?
(2&t) H 32 - 12 ea = 9530.40 mm?
EHISAH = 108672.00 mm?
(3) 2% =% AE
SAH22( 108672mm? ) > ZRB2Z( 93717.6mm2 ) e .
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—

'3. Ramp-A, B1 7| = =2 oM AE

3.1 &= dAA &5 2835IE

3.1.1 EtHE

kN
kN
kN
kN
kN
kN

o
w
4 iz A
(@]
o
w
14.400 Y o
1.100 12.200 1.100|— o |l EAr
3 I T @
= o
— ‘ —
|
r— I }
| |
L
| |
[ | |
< | |
QO_ | |
Lo | |
| |
| |
L
uE -
e0] [a\]
S |-
Yo} > —
T \0.500 X 0.500
(@]
<t
(@)}
o
(@]
S —
«
1.401) 9.400 11.400
' 12.200 '
3.1.2 &8 &AZ23d= A&t
1) I™stE - X &
O ARspH 1.100 x 14.400 x 25.00 = 396.000
@ Z2ts2=2 . 1200 x 14.400 x 25.00 = 432.000
® sELa=2 . 1200 x 12.200 x 25.00 = 366.000
® £ 7] { © 1.400 x 5.940 x 25.00 x Z2ea = 415.800
@ B 7 2 © 1100 x 5.647 x 25.00 x Z2ea = 310.585
s = 0.500 x 0.500 x 1/2 x 25.00 x 6ea =  18.750
s = 1939.135
© 2x} n™stE - 7|AHSHE
7| A stE
JIASHE 3100 / 8.00 = 38.750 KN/m?
2aa3EE 235 x 0.85 = 19.975 KN/m?
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2) ¢1Z| £ 2F(Hv)

@ XI5t et2mf  (CASE-1)
ENE 0 x 0.850 x 23.000 = 19.550 kN/m*
SALEA} 0 x 6.135 x 19.000 = #HH##E KN/ me
> Wit = 136.115 kN/m*
- SR Eh ALY 136.115 KN
® X5t 20 (CASE-2)
CENE 0 x 0.850 x 23.000 = 19.550 kN/m*
- SAEAL 0 x 0.150 x 19.000 = 2.850 kN/m'
S EEEAL 0 x 5.985 x 10.000 = 59.850 kN/m*
> W2 = 82.250 kN/m’
- SHRE ALY 82.250 KN
3) =M &3515
-EI /B=05
En2a(D,m) eSS (Pl kN/m*) H
1.0 51
1.5 39
2.0 21
- 17 x| B7H e
M &stE
8.0~70 = atglol gt Mg
8.0 12
9.0 11
10.0 O| At 10
= 251 = 15.00 kN/m
4) = &
(1) A== - MR Se|= (CASE-6)
awtl = 5.985 x 10.000 = 59.850 KkN/m
5) 48 X3S
® Xst4ot glg &=
134.662 +  74.000 + 136.115 +  15.000 = 359.777  kN/m?
@ XNkt A B2
134.662 +  74.000 + 82.250 +  15.000 +  59.850 = 365.762  kN/m?
@ =t =8sl= = 365.762  kN/m?

169



3.2 HE EAHA
3.2.1 2pi

4.500

15.087

COCECECIIORIC R

©®

gl
N
0k0

ol
O

1.000

3.500

5.647 1.104

1.200

5.940

1.200

off of

r

\J
-
n

kl
02
_o'ﬂ
o
|
Rl
|z o

on
4
muf>
L]

1§

12.200 v
1140 10.000 1-@0 =
14.400
1.1do 12.200 1.1jo
|
|
T T
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
0500 X 0.500
1.401) 9.400 11.400
' 12.200 '
1.000 x 12.200 x  25.00
1100 x 14.400 x 25.00
1.200 x 14.400 x 25.00
1.200 x 12.200 x 25.00
1.400 x 5.940 x 25.00 x 2ea
1100 x 5.647 x 25.00 x 2ea
1100 x 3.500 x 25.00 x 2ea
0.500 x 0.500 x 1/2 x 25.00 x
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5.985

6 ea

305.000
396.000
432.000
366.000
415.800
310.585
192.500
18.750

kN
kN
kN
kN
kN
kN
kN
kN



® 2% 1FE5HE - 7| AstE

Z|AIstE
7| H 5t : 310.0 / 8.00 = 38.750  KkN/m?
FZ2232E 23.5 x 0.85 = 19.975  kN/m?

® X5t gi2m  (CASE-1)

CEEE 1.0 x 0.850 x 23.000 = 19.550 kN/m
SALE A 1.0 x 1.635 x 19.000 = 31.065 kN/m’
> Wil = 50.615 kN/m’
- SHRdF ALY 50.615 KN
@ Xlst dsul  (CASE-2)
CEZEE 1.0 x 0.850 x 23.000 = 19.550 kN/m
- SAMEA} 1.0 x 0.150 x 19.000 = 2.850 kN/m
CEEEAL: 1.0 x 1.485 x 10.000 = 14.850 kN/m
> W2 = 37.250 kN/m’
- SHEHF ALK 37.250 KN
3) M &35
- Ed/B=05
E11(D,m) = H &S (Pve,kN/m*) 1
1.0 51
1.5 39
2.0 21
2.5 17 Exo st
e
8.0~70 15 atlol gt Mg
8.0 12
9.0 11
10.0 ol & 10
o EstE = 21.00 kN/m
4) = &
(1) Azl - 425212 (CASE-6)
gwt! = 1.485 x 10.000 = 14850 kN/m

@ Xot==2t gig &=
+ 74.000 + 50.615 + 21.000
@ Xot=Jt glg &=

169.211 + 74.000 + 37.250 + 21.000 + 14.850

314.826  kN/m?

316.311  kN/m?
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"o

X0
RJ

oJ

KN/m?

365.762

K0
9]
00

-

Rr

)

2) B©d HA &

kN/m*>  ---0.K

< 365.762

KN/m?

316.311

Ko
o
00

-

Kr

K
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5—2. RAMP-B
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B 7= AA 2%

O BEdlE =kN-m A = kN
TEAAAA
Z ZRE) | 2 Ag A & QS .
A :ﬁf (Zl ]73 l1 :ﬁ? (Zl vj l1 E‘%ﬂ.; Jjaa E‘%ﬂE} JZ% Rk

SR 1204.6 | 1519.0 | 771.4 | 592.3 |1824.59|1040.69| 1.20 1.35 H32@125,H0@0

e dE St 1205.1 | 1526.5 | 771.5 | 594.5 |1824.59|1040.69| 1.20 1.35 H32@125,H0@0

g 916.8 | 697.4 | 170.5 | 282.8 |1219.28| 298.78 | 1.33 1.06 H25@125,HO@0

FSaL 583.4 | 1091.9 | 335.1 | 433.3 |1176.52|1318.75| 1.08 3.04 H32@125,H25@125

& e S-S 583.7 | 1091.0 | 335.1 | 433.4 |1176.52|1318.75| 1.08 3.04 H32@125,H32@125
g 320.6 | 394.9 | 73.4 171.6 | 530.17 | 379.23 | 1.34 2.21 H25@125,H25@125
A5ay | 19225 | 3765.8 | 12314 | 1532.0 |1824.50|1978.13[ 048 | 129 |MPH@IEAZE@IZHOCLZ
sH-EE B $Suy 1921.4 | 3730.8 | 1230.9 | 1528.2 | 1824.59]1978.13| 0.49 1.29 |H32@125H22@125H0@125
g 1673.0 | 1854.8 | 155.3 | 388.2 |1824.59|1281.35| 0.98 3.30 H32@125,H25@125

gy 13275 | 1771.7 | 701.6 | 714.2 |2863.68|1978.13| 1.62 2.77 H32@125,H25@125

;?;?};f; g 480.7 | 1344.6 | 524.1 | 598.3 |1824.591281.35| 1.36 2.14 H32@125,HO@0
CREe s 954.9 | 1420.8 | 306.9 | 549.1 |4015.62|1978.13| 2.83 3.60 H32@125,H32@125

gy 403.5 | 876.8 | 458.0 | 836.3 |2040.61|2197.92| 2.33 2.63 H32@125,H32@125

;?;?};f; g 850.0 | 1747.9 | 532.7 | 1085.3 |2083.82|1452.19| 1.19 1.34 H32@125,H29@125
GRS 2086.9 |3996.4 | 1191.2 | 1398.8 |2040.61[2197.92| 0.51 1.57 H32@125,H32@125

gy 1328.0 | 1777.4 | 701.6 | 711.5 [1669.07|1156.32| 0.94 1.63 H29@125,HO@0

;ﬂ;?};%; g 481.2 | 1338.9 | 524.1 | 595.6 [1357.10| 920.98 | 1.01 1.55 H25@125,HO@0

= 954.4 |1390.9 | 306.9 | 556.3 |1704.02|1179.45| 1.23 2.12 H29@125,HO@0

gy 404.0 | 845.1 | 458.0 | 825.4 |3842.00(2197.92| 4.55 2.66 H32@125,H32@125

;gffﬂ g 850.8 | 1750.5 | 532.7 | 1073.6 | 3076.80|1452.19| 1.76 1.35 H29@125,H29@125
S 2087.7 | 3973.9 | 1191.2 | 1385.3 | 3712.39(2241.88| 0.93 1.62 H32@125,H32@125
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1LAAZA G AD

1 3 2 AT ZI9E
271294 0 AAN =

3 EAARSF

O @9 AAEH ©oys = 19.00 kN/m?® (A3t Hjarg A
ys' = 10.00 kN/m®* (X8} 1] A))
@ A=A HFvEzy e o= 30 7
® 71Z2ARke] W HwpEz} o = 424
@ 7] =5 NZA N = 50
®© E4AF BAEGAT A8
Ko = 1 - sin® = 1 - sin 30 = 0.500
4) 3 =
O A4sts
« AT EAYE ¢ ye = 2500 kN/mo
« PEEAYE :© oye = 2350 kN/mo
s X O}ATE: ye = 23.00 KN/m?

@ %8 F:DB-24 BT O FAL FPAIY Bolol B FIAFEFATY), L oot Lok

E33(D,m) L=H &5 (Pve,kN/m) L] I
1.0 51
1.5 39
2.0 21
2.5 17 E9) 9 F3b gk
= kg
3.0~7.0 15 Aol ke AL
8.0 12
9.0 11
10.0 o] 10
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10.00 kN/m?3

-1.000 m

YW
GL

fryd

G

CEEE L

0.85
0.75

of

gl

ov

)

6) A& A =

MPa
MPa
MPa

27
27783

400
200000 MPa

fck
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-—-%.A4 233

@ ZAYE gAS

fy =
Es

H
~o

T
,_.mo

mJ
fral

T P67

—— =
T

Mo
Hlo

nm
cbo

A

1.4
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A

B

A
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@ T EAS

e
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8) A A

O AP HAE
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U
"
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@AE&8HE

A A E
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Sl s I I o MIDAS CIVILZ 2 19

- e AA SPREED SHEET  (AAFS ARIZ o7 vhe =

1) AAs 8%

——— SPREAD SHEET |— S

ne g o,
YES
| 92 DATA 7
——  MIDASCIVIL | >
/\ y
Ay | thel g 4Hy
a3
—— SPREAD SHEET | ks
NO ;
48 A= At/ B
——— SPREAD SHEET
NO

1 AUTOCAD

«

177
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z Z
12.600 e
10do 10.600 1.000 v s || = A
2 =
'_;0—
—e
SEEE e
© |3
Nls r—
\o.zoo X 0.600
(o]
(@)
(o]
<
S e—
1.ooP saen ll.ooo
' 12.600 '
3.3 =
D nAsts - 2 5
@ 7% Slab 1.000 x 12.600 x 25.00 = 315.000 kN
@ A8H%F F3FSlat:  0.500 x  12.600 x  25.00 = 157.500 kN
® 3% Slab 1.000 x 12.600 x 25.00 = 315.000 kN
® A2z 94 1.000 x 4.696 x 25.00 x 2ea = 234.800 kN
@ A= HA 1.000 x 5.500 x 25.00 x 2ea = 275.000 kN
A 0.200 x 0.600 x 1/2 x 2500 x 2ea =  3.000 kN
S = 1300.300 KN
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_ 16.0m
_ 14.0m N
.
v |
2EEx
Ha
o o
3l 3 >
o o kol N
|
.
.
A 52% A 5%
16.0m
N 14.0m N
7| & $371
L
AT
o o
o o
«© «©
o =3
ui 7| 7
*—

22 1A 3T - 71 AlskE
FH) e (X 8H1= . 6000.0 (FH)8HE) | 148.40

FISF(A 325

40431  kN/m?
11.377  kN/m?
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2) AHEL(Hy)

O At glem  (CASE-1)

XS 1.0 x 0.850 x 23.000 = 19.550 kN/m'
- HFEAL 1.0 x 1.653 x 19.000 = 31.398 kN/m'
> Wil = 50.948 kN/m’
XS 1.0 x 0.850 x 23.000 = 19.550 kN/m’
- HFEAL 1.0 x 8.153 x 19.000 = #H##H KN/
> Wtl = 174.448 KN/’
- SFE-HEE AL 50.948 KN

@ At & (CASE-2)

S ¥RE 1.0 x 0.850 x 23.000 = 19.550 kN/m’
SAEAL: 1.0 x 0.150 x 19.000 = 2.850 kN/m’
CFFEAL: 1.0 x 1.503 x 10.000 = 15.025 kN/m'
> Wt2 = 37.425 KN/’

S XERE 1.0 x 0.850 x 23.000 = 19.550 kN/m’
- HHEAL 1.0 x 0.150 x 19.000 = 2.850 kN/m'
CFFEAL: 1.0 x 8.003 x 10.000 = 80.025 kN/m'
> Wt2 = 102.425 KN/’

R | = P 37.425 KN

-E79/B=05
E331(D,m) =T &3 (P, kN/m) L] R
1.0 51
1.5 39
2.0 21
5 17 Ey] ¢ %{P e
v e
3.0~7.0 15 Arel o] 7o &
8.0 12
9.0 11
10.0 o]% 10
= gsls = 21.00 kN/m’

4) =1 Falso] 93 &9 (CASE-3)

JAEs g x Ko = 21.000 x 0.500 10.500  kN/m’
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3) E ¢

 AAEGASF

q2

q3
(1) %3k~ vl e Al
ql = 0500 x
q2 = 2547 +
g3 = 89.60 +
(2) A8k A
ql = 0500 x
g2 = 18.71 +
g3 = 5246 +

Ko =

ql

1

(CASE-4)
(0.850 x

0.500
0.500

X

X

(CASE-5)
(0.850 x

0.500
0.500

+

X

X

- sin 30 = 0.500

23.00 + 1.653
6.750 x 19.00
5.946 x 19.00

23.00 + 0.150
1.503 x 10.00)
6.750 x 10.00
5.946 x 10.00

181

6.750

5.946

x 19.00)

x 19.00)

25.474
89.599
146.086

18.713
52.463
82.193

kN/m’
kN/m’
kN/m’

kN/m*
kN/m’
kN/m*



22

5

ql ‘ri ******** =
| \
| =
| ! 2
| \ .
| ‘ ©
| |
\
| \
q2 b 2
3 ]
\
: :
\ \
| \ ©
I I <
[ \ S
N
a3 e N
I

(6 28 die]

(1) A= 5 - & e 1 (CASE-6)

gwtl = 1.503 x 10.000

(2) F3% -9 Al (CASE-7)

qwl = 1.503 x 10.000

qwz = 15.025 + 6.750 x 10.000
qwd = 82.525 + 5.946 x 10.000

(3) A=A - & el = (CASE-8)
gwb = 141.99 + 0.500 x 10.000
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15.025

15.025
82.525
141.985

146.985

kN/m’

kN/m’
kN/m’
kN/m*

kN/m*



b T
[ Ll
[ o -
5
I . ]
a'
= Qz
[ —— /ﬁ Lo, I -

=15°C

£=15x10"
a=1.0x10"

183

0.040 m
1.400 m
0.500 +
X  cot45°

0.200 +
X cot 45°

96.00 /
9.222  k

2 x( 1400 +

2 x( 1400 +

( 3.380
N/m?

3.380

3.080

X

0.040 )

m

0.040 )

m

3.080 )



8) A A= g Fo gk kA

(1) A8k Bl Al

 AE AT (Yske #FER)

© A5 Slab

@ #38k1%F F3F Slal

® sk Slab

® Ast2s A

@  Asts HA

Eil A]

- 7] Al 8t F 6000.0 +

- FIEEIgE 4935 x

- A A st F 50.948 x

- AEEEF 21.000 x

- WHE & F 9.222 x

Qmaxl = 8b537.833 / 12.600

(2) A8k AL Al

© A Slab

@ A3k F F3F Slal

® s Slab

® Ast2s A

@  AstS HA

Eil A]

- 7] Al 8t F 6000.0 +

- BZEadE 4.935 x

- A A st F 37.425 x

- AEEEF 21.000 x

- yWHE & F 9.222 x

Qmaxl = 8367.449 / 12.600
Qmax = 677.606 KkN/m?

(4) AA = #A

Qmax =

677.606 KkN/m?

176.0
11.600
12.600
12.600
10.600

176.0
11.600
12.600
12.600
10.600

<
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315.000
157.500
315.000
234.800
275.000
3.000
6176.000
57.246
641.939
264.600
97.748

kN
kN
kN
KN
KN
KN
kN
kN
kN
kN
kN

> =
= 677.606 KkN/m?

8537.833

315.000
157.500
315.000
234.800
275.000
3.000
6176.000
57.246
471.555
264.600
97.748

kN

kN
kN
kN
kN
kN
kN
kN
kN
KN
kN
kN

> =
= 664.083 KkN/m?

815.320  KkN/m?

8367.449

O.K!

kN



4) FE4E
D AR srE 8005.101 kN/m
@ Swvpze

A 5491014
0.500 X 19.000 X 1.000 = X tan( 30 x 2/3)
3.458 kN/m

0.500 x (2 x 1.000 x 1.503 x 19.000 + 1.503 2
x 10.000 ) x tan( 30 x 2/3)

= 14.499 kN/m
@ 35 FHEEFHEE): (1 1.503  + 12.696 )x 10.0 x 12.600 = 1789.011 kN/m
(1.503 + 18.892 )x 10.0 x 0.000 = 0.000  kN/m
1789.011 kN/m
(5) ¥ ¥4
8023.057
= — = 4485 > 1.05 --- 0OK!
1789.011
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4.

218 DATA

D =E g EAD

@ Node No.
41 42 43 44 45 46 47 48 49 50 51
39 10
37 38
35 36
33 34
31 32
20 21 22 23 24 25 26 27 28 29 B0
18 19
16 17
14 15
12 13
1 2 3 4 5 6 7 8 9 101

@ Element No.

43 .44 .45 46,47 48 .49 50,51, 52
=~ <
=) [
o =+
- oo
It e
y o
3¢] e
2y =I
] e
" 21 22 23 24 25 26 27 28 29 35’1
[ ) i ) ) ) i ) ) =
— (]
= “
o e
- =
— e
1.2 3 4 5 6_7_8 9 16
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2) HFAE T3
asheike = (m) A A GH2AEHE B A4 H] al
- =k 1.0 1.000 1.000 0.0833333 27783 43 ~ 52
A =l 1.0 0.500 0.500 0.0104167 27783 21 ~ 30
&Y B 1.0 1.000 1.000 0.0833333 27783 1 ~10
2| &t15 H A 1.0 1.000 1.000 0.0833333 27783 31 ~ 42
2| &}2% WA 1.0 1.000 1.000 0.0833333 27783 11 ~ 20
5. AWk A =4
D 2 Al (AR gk A 92)
O A|Rke] Mg A4
Eo = = 28000.0 KN/m?
@ QAL ATEAS (¢ = 1)
Kvc = 1/03xaxEo = 1/03 x 1 x 28000 = 93333.33 KN/m?
@ Ak s+
Bh = J12.6OO x 21.400 = 16.421 m
@ FAAT T FAZ] AP e A E A F KE AP S AdAEZT Aol wet F4ATE
AEdte] AR A 180 F AE 1S F 8
g = (1 + B / L Y [/ 2
= (1 + 126 / 214 )/ 1.5 = 1.059 > 1
g = 1.000
® FAHAEHE-S aE g Ak A4
Kv = B X Kvox(Bv / 0 )34
= 1.000 X 93333 x( 16.421 / 0 )™/ = 4638 kN/m3
Kz(1, 11) = 4638  x 1.0 x( 1400 / 2 + 1.080 / 2 )= 5751 kN/m3
Kz(2~10) = 4638  x 1.0 x(C 1.080 / 2 + 1080 / 2 )= 5009 kN/m?*
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CASE 1 : H-Ag371 g2 A9 HgE o
CASE 2 : "?‘ZH7]' 1 ‘?ﬁ—‘}‘\joﬂ EH?:JH 25°O]7g— 60”1]]1:‘!_}?_‘ 76]}\]_7‘(_]_ t:’jj]—% 77%_\1_:‘ 73%01]% '}?‘XH—L—T;H]7]'
1507k Sl dolA B 407

A=
CASE 3: @219 ZAPH 60" o149l A5 A9 AFAA RATAL 1/4 A% Ho| 428 A7

rlr
dr
B
m!)
=2
>
dr
B
—
X
o
—
~
W~
2
I
o
=
o
i)

X
X
>

a= 1100 mm c= 500 mm
b= 1000 mm = 500 mm
Kl= 550 mm K2= 450 mm

mm

(A% FhHEdn 45 3245 (825 FEdn 45 97
a= 1100 mm = 1400 mm
4 b= 1100 mm b= 1200 mm
m c= 500 mm c= 500 mm
| d= 500 mm d= 500 mm
K1 o k1= 500 mm k1= 400 mm
K2|_ | k2= 500 mm k2= 250 mm
© (A% FHEdn +5 2248 (825 F0Edn 95 97
a= 1100 mm a= 1400 mm
b= 1100 mm b= 1200 mm
- c= 500 mm c= 500 mm
d= 500 mm d= 500 mm
k1= 500 mm k1= 400 mm
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6. st==3t -—- &2 3.3.2

1 gtz

* Byo] w2 B A4 A

h < 2m el HafA Ay = 1.0

h > 2m °l taiA a; = 105 - 0025 h = 0.875

Looay = 1.000
& AD

2w 1Rt it B T AzxF% o
(D) L) |[JAEY JEY dAFY 359 | +15°C | -15°C
COMB 1 1.2 1.6 1.6 1.6 1.2
COMB 2 1.2 1.6 1.6 1.6
COMB 3 1.2 1
COMB 4 et 1.2 1.6 1.6 0.8 1.2
H] 312 A]

COMB 5 1.2 1.6 1.6 0.8
COMB 6 0.9 0.9 1.6
COMB 7 0.9 0.9 0.8
COMB 8 1.2 1.6 1.6 1.6 1.6 1.6 1.2
COMB 9 1.2 1.6 1.6 1.6 1.6 1.6
COMB 10| =3} 1.2 1.6 1.6 0.8 1.6 0.8 1.2
COMB 11 &4 1.2 1.6 1.6 0.8 1.6 0.8
COMB 12 0.9 0.9 1.6 0.9 1.6
COMB 13 0.9 0.9 0.8 0.9 0.8

(D) L

K

COMB 14

COMB 15

COMB 16

COMB

ol
o

N

COMB

COMB

COMB

=
=
)
>

— | = | | |

0.9

0.9

COMB

COMB

COMB

COMB

COMB

COMB

R

=5

L

[URT I I (N

—_ | = | |

== |

0.9

0.9

0.9
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7. 8% Ast=

1) CASE

1

2) CASE 2

3) CASE

3

FA3E  AE(PROGRAM ol A A5 318]) 9 231 21

= b3 = =+ 3 = <+ =+ =+ =+ =
$ 5 % 9 9 9 9 9 % % ¢
@43 332 32323
(A 8k wlare Al
@ =] = =] =] = =] = o = =
5 % %5 7 7 3 3 % 3 3 3
F
(A 8k a2 A
s T T T T T T
L T T I I . - I .
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4) CASE 4 - w=H&3%

2z 2 =z 2 =z =z =z =2 =z
- R R T R T - R - - N B
103 105
03| |, 1105
103 Ll
03| |, 1105
03| | 105
03| | l10s
03| |05
03| |, los
103 105
03] |, 05
w03 |, 1105
103 L 05
03| | l10s
103 105
5 CASE 5 - 3 E & (A 8k vlaref A
233 255
362 362
468 8
515 515
8. 82
78 189
89,4 306
100. 1009
112 122
1215 L s 1235
1348 L 4 1348
1461 - - 146.1
6) CASE 6 - 3 E ¢ (At arE A
18.7 187
243 43
30. 300
334 336
41 | 12
468 8
525 313
38 584
64 4
703 L 1 703
762 L ) 762
822 - - 822
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7) CASE 7 - <4

5
150
150
150
150
150
150
150
150
150
5

8 CASE § - 4
-15.0

»

263

263,
315 313

488
0

713
823

825
) 944
1063 »

| 1182

118 '
J 1301

1301 r
- 1420

142.0,

s
ANZTFF

99 CASE 9 -
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8. AAZA (NRAA)

D AdAxA 2 AT

o
Hlo

n
Hlo

G

<A

o o Al

20.0 kN/m®

yt

A= A=)

@

S
= o
3
(@)
@) | E=
LO
wﬂm
|
ol ™ 20
o |l
(RS
D~
S|
=3 -
i PE
ofl =
ONo
b
T4+ gi=
= iny (S
7E ﬂLW
= (1o i+

@ ART-AAG(Z)

s ol 8
@) SO.
Ml 22
N Lo Lo LO
.
g % % on
o o T
sl ol &3
@) SO.
N
o o w0 m
M
wE | A =
|| Mo | = ﬁnawa % %
(= | = Bl = o
X |X !
ZO
~
©

2) TEE AY 2 BAE AL

@ FxE A

2]

14.699 m

21.400 m

TEE Al

12.600 m

Hr
)

—_—

a

12.696 m

)
A
a

(59 -1,2 1.000 m

-
a

1.000 m

sH-= 1.

(

0.500 m

2]

FAE A

®

0.850 m

0.000 m

0.000 m

=

o

HZ7

0.000 m

No

o

1.653 m
2.503

=
[}

A}

1 A E o
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9. 948 DATA

o A§ F2E] PRy FFo] FUAW FF vlaste] PEAL FL 2

Ao 2 8 Mo Qo2 Q1sle] WAakzk2] (Radiation damping)”ZF AAl F5 o] w51

@D Node No.

41 42 43 44 45 46 47 48 49 50 51

39 40
37 38
35 36
33 34
31 32
20 21 22 23 24 25 26 27 28 29 B0
18 19
16 17
14 15
12 13
1 2 3 45 6 7 8 9 10]1
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@ Element No.

43 .44 45 46 .47 48 49 50 51 52

— (o]

<t <t

o =

e <

- (v a]

o o

wy o

o o

] =t

(2 )] (2 )]

— -l

=i 21 22 23 24 25 26 27 28 29 3

(o) =]

— -l

[ [va]

— —

" (sl

— —

e <

— —

— (o]

—=1.2 3 4 5 6. 7 8 9 16

2) FAH duyge

s el % (m) | g | gH2xRdE b A 4= H] a
AEEH B 1.0 1.000 1.000 0.0833333 27783 43 ~ 52
&Y 1.0 0.500 0.500 0.0104167 27783 21 ~ 30
& B 1.0 1.000 1.000 0.0833333 27783 1~ 10
A 8H1%Z A 1.0 1.000 1.000 0.0833333 27783 31 ~ 42
2| 3F2% B A 1.0 1.000 1.000 0.0833333 27783 11 ~ 20
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80 x 5 Y3 = 136.8 m/sec
£5)=0.8%xV 0.8 x  136.8

= 109.44 m/sec
w/gxXVs2(w: & a5, ¢ TgA5)

Z7174" A £5) = 80 X NN(1/3)
]

= 200 / 9.81 x 1094 ? = 24418.0 kN/m?
-Ed (4 AF) =2 X (1+ v) X Gd (v: &2 FEofH])
= 2 X (1 + 032 ) X 244180

. = 64463.52 kN/m?
@ BHAYA 57

Vo (27148 Aty £%) = 80 X NN(1/3) 80 x 5 Y8 = 136.8 m/sec
- Vs UleFd4F % ‘%}&} =0.5xV 05 X 136.8 = 684 m/sec
- Gd (AFegdAF) =

/gXVSZ(W a*l‘g] %%%%,g%aﬁ]—?)

= 200 / 981 x 684 °? = 9538.0  kN/m?
-Ed (4 AF) =2 X (1+ v) X Gd (v: &2 o))
= 2 X (1 + 032 ) x 95380 =

. = 25180.32 kN/m?
(2 B4 & N= 20
O 7Nsd 5=
Vo (27148 Aeta} &%) = 80 X NN(1/3) 80 x 20 3
- Vs Ul sFd5a A
- Gd (et g Alg) =

= 217.2 m/sec

£5)=0.8xV 0.8 x  217.2 = 173.76 m/sec

w/gXVs2(w: 9 d¥F%, g FHAF)

= 21.0 /  9.81 x 173.8 2 = 64632.0 kN/m?

—Ed (@A) =2 X (1+ v)XGd(v:F9 ¥ol&H])

= 2 X (1 + 032 ) X 64632.0 = 170628.5 kN/m2

@ BAUA 5
Vo (27138 eyl £5) = 80 X NN(1/3) 80 x 20 13
- Vs UlsFdgTe] ddy &
- Gd (Aed A=) =
= 21.0 /

- Ed (&A1) =

(

= 217.2 m/sec
=0.5xV 05 x  217.2 = 108.6 m/sec
w/gXVsZ(wI%Q 4T E, g TEAT)

= 25247.0 kN/m?
2X(1+v)XGd(v: &9 Fol&H])

1 + 032 ) x 25247.0

9.81 x 108.6 ?

= 2 X
(3) 3¢ N= 50
O 7155y 5

Vo (27178 At &) =

= 66652.08 kN/m?

= 80 X N*(1/3) 80 x 50 ® = 294.7 m/sec
- Vs UlsFdssy Ada £5)=0.8xV 0.8 x 2947 = 235.76 m/sec
- Gd (HEeAdAS) =w/g X Vs2 (w: Z9 ST, g THASF)
= 23.0 /  9.81 x 2358 2 = 130316.0 kN/m?
-BEd (BAASF) =2 X (1+ v) X Gd(v: 52 ¥ol&=H])
= 2 X ( 1 + 0.4 ) X 130316.0 = 364884.8 kN/m?
@ BAWA 5
Vo (7178 Ads £%) = 80 X NY(1/3) 80 x 50 Y% = 294.7 m/sec
- Vs OUlsFdFse] Adn £5)=05xV 05 X 2947 = 1474 m/sec
- Gd (HEeAdAS) =w/g X Vsz (w: Z9 ST, g THASF)

= 230 / 981 x 1474 °? = 50939.0 kN/m?
-Bd (@AAGF) =2 X (1+ v)XGd(v: & Xo}& H|)
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Bv = J(BXB) = ( 12.60 x 21.40 )
Kve = 1/03xEd= 1 / 03 X 170628.48
Kv = 568761.60 < (12.6/0.3)(-3/4)
@ Ak A ek A4
Kstk = AXKv = 1/3.0 X 28263.57

Bv = J(BXB) = ( 12.60 x 2140 )
Kve = 1/03xEd= 1 / 03 x 170628.48

Kv = 568761.60 X (12.6/0.3)(-3/4)
@ Ak A ek A4
Kst = AXKv = 1/3.0 X 28263.57

Bv = N(BXB) = 4 10.70 x 21.40 )
Khc = 1/03xEd= 1 / 03 x 170628.48

Kh = 568761.60 < (10.696/0.3)°(-3/4)
@ A Aukike] )5
Kst = A X Kv = 1/3.0 X 30054.40

Bv = J(BXB) = 4 940 x 2140 )
Khc = 1/03XEd= 1 / 0.3 X 170628.48

Kv = 568761.60 x(9.4/0.3)(-3/4)
@ A Aukike] A5
Kst = A X Kv = 1/3.0 X 31545.91

197

16.421 m
568761.60 kN/m?
28263.57 kN/m?3

9421.19 kN/m?*

16.421 m
568761.60 kN/m?
28263.57 kN/m?3

9421.19 kN/m?*

15.129 m
568761.60 kN/m?
30054.40 kN/m?

10018.13 kN/m?*

14.183 m
568761.60 kN/m?
31545.91 kN/m?

10515.30 kN/m?*



Kv(41, 51) =
Kvs(41, 51) =
Kv(42~50) =
Kvs(42~50) =

-5y
Kh(31~40)=
Khs(31~40)=
Kh(20, 30)=
Khs(20, 30)=
Kh(12~19)=

Khs(12~19)=

- sH-EeH
Kv(1, 11)=
Kvs(1, 11)=
Kv(2~10)=
Kvs(2~10)=

28264
9421
28264
9421

30054
10018
30054
10018
30054
10018

28264
9421
28264
9421

x (
x (
x (

x (

x (
x (
x (
x (
x (

x (

x (
x (
x (

x (

1.100
1.100
1.080
1.080

1.000
1.000
1.000
1.000
1.360
1.360

1.400
1.400
1.080
1.080

198

~ ~— ~— ~— ~— ~ ~— ~—  ~—

S~ T~ >~

[\ \C R \C I\

DD DD DD DN DD DO

[N AR \C R G}

+ o+ o+ o+

1.080
1.080
1.080
1.080

1.000
1.000
1.360
1.360
1.360
1.360

1.080
1.080
1.080
1.080

~ ~— ~— ~— ~— - ~ ~— ~— ~—

S~ T~ T~

[\ \C R \C I\

(NN O \C R \C R AR V)

[\ A \C R G}

30807 kN/m?
10269 kN/m?
30525 kN/m?
10175 kN/m?

30054 kN/m?
10018 kN/m?*
35464 kN/m?
11821 kN/m?
40874 kN/m?
13625 kN/m?

35047 kN/m?3
11682 kN/m?
30525 kN/m?
10175 kN/m?



Bv = J(BXB) = ( 12,60 x 2140 )
Kvc = 1/03XEd= 1 / 03 X 66652.08

Kv = 222173.60 < (12.6/0.3)(-3/4)
@ A A ket A4
Kst = A X Kv = 1/3.0 X 11040.51

Bv = J(BXB) = ( 12.60 x 2140 )
Kve = 1/03XEd= 1 / 03 X 66652.08
Kv = 222173.60 < (12.6/03)(-3/4)

@ A A ket A4
Kstk = A X Kv = 1/3.0 X 11040.51

Bv = J(BXH) = 4 1070 x 21.40 )
Khc = 1/03XEd= 1 / 03 X 66652.08
Kh = 222173.60 < (7.942/0.3)(-3/4)
@ Ak A uketkE A4
Kss = AXKv = 1/3.0 X 11740.06

Bv = N(BXxXB) = N 940 x 2140 )
Khc = 1/03xEd= 1 / 03 X 66652.08
Ky = 222173.60 x(9.4/0.3)(-3/4)

@ At Ak A
Kst = A X Kv = 1/3.0 X 12322.68

199

16.421 m
222173.60 kN/m?
11040.51 kN/m?

3680.17 kN/m?

16.421 m
222173.60 kN/m?
11040.51 kN/m?

3680.17 kN/m?*

15.129 m
222173.60 kN/m?
11740.06 kN/m?

3913.35 kN/m?*

14.183 m
222173.60 kN/m?
12322.68 kN/m?

4107.56 kN/m?*



Kv(41, 51) =
Kvs(41, 51) =
Kv(42~50) =
Kvs(42~50) =
-5y
Kh(31~40)=
Khs(31~40)=
Kh(20, 30)=
Khs(20, 30)=
Kh(12~19)=
Khs(12~19)=

H-&H B
Kv(1, 11)=
Kvs(l, 11)=
Kv(2~10)=
Kvs(2~10)=

o

11041
3680
11041
3680

11740
3913
11740
3913
11740
3913

11041
3680
11041
3680

x (
x (
x (

x (

x (
x (
x (
x (
x (

x (

x (
x (
x (

x (

1.100
1.100
1.080
1.080

1.000
1.000
1.000
1.000
1.360
1.360

1.400
1.400
1.080
1.080

200

~ ~— ~— ~— ~— ~ ~— ~— ~—

~ ~— ~— ~—

(NN G \C I \C R AR ) [NCREE G AR V)

(NI AR \C R V)

1.080
1.080
1.080
1.080

1.000
1.000
1.360
1.360
1.360
1.360

1.080
1.080
1.080
1.080

S~ N N N S~ T~ >~

S~ T~ S~

[\CREN G \C R \C R AR ) (NN AR \C R V)

(NN AR AR V)

12034 kN/m?
4011 kN/m?3
11924 kN/m?
3975 kN/m?3

11740 kN/m?
3913 kN/m?
13853 kN/m?
4618 kN/m?3
15966 kN/m?
5322 kN/m?3

13690 kN/m?
4563 kN/m?
11924 kN/m?
3975 kN/m?3



11. A3 A3

1) ZFF71(Tg)

L
¢ & Vs
Vsi(m/sec) Tg'(sec)
]\ Hi(m) - = - ¥ oo = = —
71553 B3R | kN/m? | 7] sFqFEs B IR
HE 4.000 109.438 68.399 19.000 0.146 0.234
A E 23.144 173.723 108.577 119.000 0.533 0.853
At 0.000 235.778 147.361 123.000 0.000 0.000
Al 27.144 164.25 102.656 0.679 1.087
B A5te] EA47(Te) = 1.25 X Tg'
T & NeTrdrT YA
Tg(sec) 1.25 X 0.679 = 0.849 1.25 X 1.087 = 1.358
2) AF71(Ts)
B Ts=Cv/(25XCa), To=0.2 XTs
T & NeTrdrT YA
0.18 /( 2.5 X 0.13 ) 0.18 /( 2.5 X 0.13 )
Ts(sec)
= 0.554 = 0.554
To(sec) 0.2 X 0.554 = 0.111 0.2 X 0.554 = 0.111
3) 7+ & g A AS(C)
O s 445t
- 714385 h=0.1 - TYUAFE h=0.2
BAA S 15
@ o] ]‘T‘ ; — +05
40h +1
T & ey rT YA
Cd 0.800 0.667
VSDi 131.000 68.000
o] ARl o) oste] Fet ghs A48T 4 T
A A~ R S] A A& s NeTrdrT YA
H (m) Vs(m/sec) H/Vs Gp H/Vs Gp
27.144 164.25, 102.656 | 0.16526 35022 0.26442 9437
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4) 7tEE SRHEFEH(Sa)

71 s B el A 857 10044 -8)

- Tg>Ts duj,

Sa = CvXgXIxXCd/Tg

0.18 x 98 x 057 X

0.800

Sa
0.849

0.947

oA FE=A (A BF7] 10004 8)

- Tg>Ts gy,

Sa = CvXgXIxXCd/Tg

0.18 x 9.8 X 1.4 X

0.667

1.212

5) £& SHEIEH(Sv)

71 s B e (A 7] 10044 -8)

oA YA FE=A (A @F7] 10004 8)

Sv=(Tg/2n) X Sa

Sv=(Tg/2n) X Sa

0.849 x 0.947 1.358 X 1.212
= 0.128 = 0.262
2 X = 2 X 1
6) AEEHA XY 3F
- ARZYBE An = 3.003m
- SHEYgr Ax = 14.699 m
- 7]dkelk A= (H) = 28.063 m
O 7558 =
U(z) = 2/ 2X Sv X Tg X cos(nZ / 2H)
UZw=2 / = x 0.128 x 0.849 cos (m X 3.003 /C 2 x 281
= 0.02171
uizb)= 2 / =z X 0.128 x 0.849 cos (m X 14.699 /C 2 x 28.1
= 0.01498
@ LA T+
U(z) = 2 / m2X Sv X Tg X cos(nZ / 2H)
UzZw= 2 / = X 0.262 x 1.358 cos (m X 3.003 /€ 2 x 281
= 0.07108
UZb)=2 / w2 x 0.262 X 1.358 cos (m X 14.699 /(. 2 x 28.1
= 0.04904

Po = Ksb,top X (U(Zu) - U(Zb))

Po = 9421.19 x( 0.02171 - 0.01498 ) = 63.421 kN/m?
I YA FE
Po = 3680.17 < ( 0.07108 - 0.04904 ) = 81.111 kN/m?
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@ Awke] WA= 4 Un(z)
PEEREEEES
U,@-= iz eSveTge cos 2=
T
e+ T o B I
T z(m)
Uh(z)(m) Ath#9) Di 23 ELPKN) | Uh(z)(m) A Di +HELPKN)
ql 3.003 0.0217 0.0073 156.355 0.0710 0.0240 199.959
a2 4.083 0.0214 0.0071 150.390 0.0701 0.0231 192.331
a3 5.163 0.0210 0.0067 142.645 0.0689 0.0219 182.426
a4 6.243 0.0206 0.0063 187.935 0.0674 0.0205 240.355
a5 7.323 0.0201 0.0057 172.116 0.0657 0.0187 220.123
a6 8.403 0.0195 0.0051 153.941 0.0637 0.0168 196.879
a7 9.483 0.0188 0.0044 133.481 0.0615 0.0145 170.712
a8 10.563 0.0180 0.0037 110.816 0.0590 0.0121 141.726
a9 11.643 0.0172 0.0029 86.035 0.0563 0.0094 110.033
q10 12.723 0.0163 0.0020 59.234 0.0534 0.0065 75.757
all 13.803 0.0154 0.0010 30.519 0.0503 0.0033 39.031
ql2 14.883 0.0143 0.0000 0.000 0.0470 0.0000 0.00
8) FH A
O 7l s
GD . ZU
Vi = ) - Sv-Tg - sin ( = 6.44
T oew ‘ ST Ayzan
G "z e ]
Vb = b ) - Sv-Tg - sin ( B ) = 33.55 Sp-< el
- - H
Vu + Vb H 2
Vs = ( . ) = 19.99 A
@ FHYAFF
G -7
Vi = D) Sv-Tg-sin ( Sy = 568
T - H
G -7
Vb = D) .Sv-Tg - sin ( 5y = 2960
- 2-H
Vu + Vb
Vs = ‘ ) = 17.64
o714 Vu: AZA At 283t FHAGEKN/m)  Sv @ 7|9hHo A o] X AASFT S5 (m/sec)
Vb @ A A Aol ZHRet= FHAGHKN/m')  Gp @ AR T8 A g Al
Vs @ AXA S8 of 283l= FAaAEHKN/m)
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9) 7A #AH
A A A Feol o8k A H =
- fi=Ai Xrcon'c X Khu X (1 - 0.015 X Zi)
- ZAYE GAFHF = 250 kN/m’

o
- Khu(7|s4845F) =1xCa= 057 x 013 = 0.074
- Khu(BdWAFF) =1xCa= 140 x 0.13 = 0.182
- AREYn
O 71 srdTs
fu = 1.000 x 250 x 0074 x ( 1 - 0015 x 3.00
= 1770  kN/m
@ YA FE
fu = 1.000 x 250 x 0182 x ( 1 - 0.015 x 3.00
= 4350 kN/m
- SEEHn
O 7Isrdrs
fb = 1.000 x 250 x 0074 x ( 1 - 0015 x 14.70
= 1440 kN/m
@ FAPAFE
fb = 1.000 x 250 x 0.182 x ( 1 - 0.015 x 14.70
= 3550 kN/m
- Ag1E 549
O 71 s
fw = 1.000 x 250 x 0.074 x ( 1 - 0015 x 6.25
= 1680 kN/m
@ YA T
fw = 1.000 x 250 x 0.182 x ( 1 - 0.015 x 6.25
= 4120 kN/m
- AE2E 549
O 7Isrdrs
fw = 1.000 x 250 x 0.074 x ( 1 - 0.015 x 11.85
= 1.520  kN/m
@ YA T
fw = 1.000 x 250 x 0.182 x ( 1 - 0.015 x 11.85
= 3740 kN/m
- AT FEY A
O 71 s
fs = 0500 x 250 x 0.074 x ( 1 - 0015 x 925
= 0.800 kN/m
@ BaRASE Y
fs = 0.500 x 250 x 0182 x ( 1 - 0015 x 9.25
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12. 352 R FFTAF=HAA)
12.1 ste=3t

D AN s BrE)

T D Hv IL Hh 7 18

LC1 1.200 ] 1.200 | 1.000 | 1.000 1.400
LC2 1.200 ] 1.200 | 1.000 | 0.500 1.400
LC3 0.900 | 0.900 1.000 1.400
LC4 0.900 | 0.900 0.500 1.400

2) A (o I A 5)

T & D Hv IL Hh B 18

LC1 1.200 ] 1.200 | 1.000 | 1.000 1.000
LC2 1.200 | 1.200 | 1.000 | 0.500 1.000
LC3 0.900 | 0.900 1.000 1.000
LC4 0.900 | 0.900 0.500 1.000

12.2. 3t5 A= (RFAD
« AAAFABF T, BT () B=
1) CASE 1 - 2¥&dn quas) o

658658 O38 AR 98 658 658 AR A8 AR 653

-—- .7 3.3.2
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CASE 2

2)

1564

110.

86.

39.
30.

1564

110.

86.

39
30.

CASE 3

3)

344

344

64 64 64 64 64 64 64 H4

64

TOD PO POD POT WOD

02 P00 vOC POCD POT

&1

A, A A A AL AL AL T4

POz ¥

6453 64

FOC FOCF POCT FOCT #OCT 0

FOCF POCT FOCT FOCT
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CASE 4

4)

18

18

17

17

17

17

17

Q816 08

08 08 OB 08 Of OB (R

8

13

13

13

13

14, 14, 14, 14, 14, 14, 14, 1Y

14,

is

s

A=

A=

s

=

Lo

s

18

14

g

17

17

17

17

17

1176 0.8

13

13

13

13

ik

CASE 5

5)

pid2 o840 L840 R40 R840  R40 840 R4
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Juch

842

342
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CASE 6

6)

200 O

141
110
73
30

2000

192.

182

201

196.

170.
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110,
75.
30,

CASE 7

7)

-28.6

51 57 537 57 57 57 57
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~
]

TLT TLT

TLT

TLT

TLT

FFLT OLT FLT oLT LT
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=T =S B = g =S e = Ty =

CHARR S
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EACEA Y
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AN
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CASE 8

8)

or

43 . 43 . 43 . 43 43 43 43 43

43

i

41

41

41

41

41

20 20 20 20 20 20 20 280 20

0

37

37

37

37

33 33 35 35, 3% 35 35 FF
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41
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37
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13.1 #A9 A

CRETRE P — o
s +8 7% | 39 34 Fe
Mu Vu Mo Mu Vu Mu Vu Mu Vu Mo
5 A (kN-m )] (kN) J(kN-m)J(kN-m )] (kN) J(kN-m)] (kN) |[(kN-m)] (kN) [(kN-m)
= TEE

1 AREHE FSER 1204.6( 771.4 | 813.8 | 976.2 | 535.8 [ 1519.0f 592.3 [ 1519.0| 771.4 | 813.8
2 AHEHE SSER 1205.1( 771.5 | 814.2 | 979.5 | 537.3 [ 1526.5| 594.5 [ 1526.5| 771.5 | 814.2
3 AREHE S 916.8 | 170.5 ] 608.4 | 607.5 | 159.3 | 697.4 | 282.8 | 916.8 | 282.8 | 608.4
4 FHEHE FSAR 583.4 | 335.1 | 484.7 | 887.6 | 387.5 11091.9| 433.3 [ 1091.9| 433.3 | 484.7
5 FHEHE S SHR 583.7 | 335.1 | 484.9 | 887.3 | 394.8 | 1091.0| 433.4 | 1091.0| 433.4 | 484.9
6 e ST 320.6 | 73.4 | 268.9 | 346.3 | 133.1 | 394.9 | 171.6 | 394.9 | 171.6 | 268.9
7 sH-EHH HS5dT 1922.511231.4]11399.2]13058.0] 1452.5]1 3765.8] 1532.0] 3765.8] 1532.0] 1399.2
8 sHE-EHH S-SR 1921.411230.9]1398.3]13044.1]1448.8]13730.8]1528.213730.8] 1528.2] 1398.3
9 St HH T4 1673.01 155.3 11274.9]1668.1] 388.2 | 1854.8] 347.6 |1854.8| 388.2 |1274.9
10| A&k 15 S A i 1327.5]1 701.6 | 891.3 | 1231.6] 714.2 | 1771.7] 638.3 | 1771.7] 714.2 | 891.3
11| A3t 15 F5HA TS5 480.7 | 524.1 | 315.8 [ 1238.4| 598.3 [ 1344.6| 490.4 | 1344.6| 598.3 | 315.8
12 A3k 15 F5HA st 954.9 | 306.9 | 779.1 [ 1360.6| 424.0 [ 1420.8| 549.1 [ 1420.8| 549.1 | 779.1
13| A3k 2% FSHA G 403.5 | 458.0 | 291.9 | 784.7 | 701.6 | 876.8 | 836.3 | 876.8 | 836.3 | 291.9
14| A3t 2% FS5HA TS 850.0 | 532.7 | 680.6 [1394.2| 921.0 [1747.9|1085.3|1747.9| 1085.3| 680.6
15| A3k 2% FS5HA st 2086.911191.2| 1543.113309.2| 1224.113996.4 | 1398.813996.4 1398.8| 1543.1
16| A3t 15 $S5HA G 1328.01 701.6 | 891.7 | 1234.4] 711.5 |1777.4] 631.9 |1777.4] 711.5 | 891.7
17 A3k 15 $59HA TS5 481.2 | 524.1 | 316.2 [ 1227.8| 595.6 [ 1338.9| 483.9 | 1338.9| 595.6 | 316.2
18| A3t 15 59 A st 954.4 | 306.9 | 778.7 [ 1345.8| 427.4 [ 1390.9| 556.3 | 1390.9| 556.3 | 778.7
19 A3k 2% $5HA 4 404.0 | 458.0 | 292.5 | 770.5 | 696.9 | 845.1 | 825.4 | 845.1 | 825.4 | 292.5
20| A 2T A LT 850.8 | 532.7 | 681.3 [ 1396.2| 915.5 | 1750.5|1073.6| 1750.5| 1073.6| 681.3
21| A 25 FSHA ST 2087.711191.2| 1543.8[3297.8|1216.3|3973.9| 1385.3[3973.9( 1385.3| 1543.8
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15. 994 E

15.1 ZF<dgu A595F
15.1.1 F4aF A&
fck = 27.0  MPa fy = 400.0 MPa - FA = el
B = 100 cm H = 100 cm
Mu = 1519.000 KkN.m Vu = 771.400 kN M = 813.800 kN.m
of = 0.85 dv = 0.75 e e
-9E = 1000 cm -EWEd= 90.0 cm - #Adg d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] =  52.893 cm? [ p = 0.00588 1
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 31.500 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 29.250 cm?
Pmin3 = 0.0025-B-t = MIN As = 12.500 cm* (9 As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 31.500 ¢m? > 12.500 cm?
4/3‘ReqAs = MIN As = 70.524 cm?
. Pmin<P<Pmax CASE = As=Req.As o]A#Z
USE As = H 32 @ 125 = 63.536 cm? [ 80 EA/m |
TOTAL = 63536 cm? [ p= 0.00706 ]
@® Ho= A £ F WHE (et) AH4
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 085 = ¢ a/Bl = 13.028 cm
€ = 0.003x(dt-0)c =  0.0177 > € min 0.004 0K
® 7w 2 A5 (O) A4
& Al A MY E S = 0.002
A A &t Y E A = 0.005 Q17 Xl ¢k : 0] = 0.85
4 Moment check Md = 1824.59 KkN.m > Mu = 1519.00 kN.m 0.K
@ Shear check
dv Ve = ®v-1/6-yfck-B-d = 584.57 kN < Vu = 771.40 kN
1/2-®v Vc = 292.29 kN < Vu = 77140 kN
[8g7|z9 £HBE JAAGA T EER T Lo AYEZ ge
A+ 7+7 s = 1500 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HaAdE ]
Req. Av [ _ ) _ N
Vs s/ [©ov fydl] = 1.038 cm = [AoAgHT ]
USE Av = H 13 X 20 EA/m = 2534 cm? > 1.038 cm? 0K
dvVn = dvVc + ODv Vs
= 584.57 + 456.12 = 1040.69 kN > Vu = 771.40 kN
Rm = Md / Mu = 1.20 Rs = ®&vVn / Vu = 1.35
15.1.2 <9 9 A
k = -np ++ [ 2np + (np ) | [ n = 7]
= - 7.2 x 000706 + 4 [ 2 x 0051 + 00512 1 = 0272
i =1 - k/ 3 & 1 - 0272 / 3 = 0.909
fs = M / [Asdijl]
= 813.80 X 1000 /[ 63536 X 90.0 x 0.909 ]= 156.56 MPa
s = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1566 ) - 25 x 84 = 293 mm > 125 mm
s = 300 x ( 210/ s )
= 300 x ( 210 / 156.6 ) = 402 mm > 125 mm 0.K.

215



15.2 AHE-&HH SS9
15.2.1 FAIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 100 cm
Mu = 1526.500 kN.m Vu = 771.500 kN M = 814.200 KkN.m
of = 0.85 dy = 0.75 e R = ¢
-9 = 10.00 cm HE d 90.0 cm - AYE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 53.155 cm? [ p = 0.00591 |
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 31.500 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 29.250 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 31.500 ¢m? > 12.500 cm?
4/3*ReqAs = MIN As = 70.873 ¢m?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 80 EA/m ]
TOTAL = 63.536 cm? [ p= 0.00706 ]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
€ = 0.003 x (dt-c)/c = 0.0177 > et,min 0.004 O0.K
& 2% 741* (@) 24
45 Au g ¥ o%’_r gA = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check Md = 182459 kN.m > Mu = 1526.50 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 584.57 kN < Vu = 771.50 kN
1/2-dv Ve = 292.29 kN < Vu = 771.50 kN
[8d7z9 €8s Haddd o] 228 %] Agdz gg
AGd T 34 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HARGEE]
Req. Av [ _ 2 — A
Vs s/ [ov fyd] = 1.039 cm = [AQAGHT ]
USE Av = H 13 X 20 EA/m = 2534 cm? > 1.039 cm? 0K
dvVn = dv Ve + v Vs
= 584.57 + 456.12 = 1040.69 kN > Vu = 771.50 kN
Rm = Md / Mu = 1.20 Rs = ®&vVn / Vu = 1.35
15.2.2 A9] $9 AHA
k = -np ++ [ 2np + (np ) ] [ n = 7]
= - 72X 0.00706 + A [ 2 X 0051 + 0.051°2 ] = 0.272
i =1 - k/ 3 & 1 - 0272 / 3 = 0.909
fs = M / [Asdij]
= 814.20 X 1000 /[ 63536 X 90.0 x 0.909 ]= 156.64 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 156.6 ) - 2.5 X 84 = 293 mm > 125 mm
s2 = 300 x ( 210 / fs )
= 300 x ( 210 / 156.6 ) = 402 mm > 125 mm O.K.
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15.3 4F-<dB 4+
15.3.1 FAILF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm - H = 100 cm
Mu = 916.800 kN.m - Vu = 282.800 kN M = 608.400 KkN.m
of = 0.85 - Qv = 0.75 e R = ¢
- & = 8.00 cm - EHWEd-= 920 cm - AYE d= 92.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 30481 cm? [ p = 0.00331 1
a = (As fy)/(0.85 fck b) = (4,054 x 400)/(0.85 x 27 x 1,000.0) = 7.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 32.200 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 29.900 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m? (¢ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 32.200 cm2 > 12.500 cm?
4/3-Req As = MIN As = 40.641 cm?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req. AS) o) gl
USE As = H 25 @ 125 = 40536 cm? [ 8.0 EA/m |
TOTAL = 40.536 cm? [ p= 0.004406 1]
@& HoZ A £ MHFE (et) A
a = As-fy /(0.85-fck'B) = 7.065 cm
Bl = 08 = ¢ = a/Bl = 8.312 cm
€t = 0.003 x (dt-c)/c = 0.0302 > St,min = 0.004 O0.K
@& 7w 3 AF (D) A4
bE Al &l MY E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check © Md = 1219.28 kN.m > Mu = 916.80 kN.m -~ 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 597.56 kN > Vu = 282.80 kN
1/2-®v Ve = 298.78 kN > Vu = 282.80 kN
[8d7z9 &Hre ALFATEZ) EHA ] S FHAAgES Edae
9.3.2 A9 &8 24
k = -np ++~ [ 2np + (np )P 1] [~ n = 71
= - 7.2 X 0.004406 + [ 2 X 0032 + 00322 ] = 0.222
i =1 - k/ 3 & 1 - 0222 / 3 = 0.926
fs = M / [Asdijl]
= 608.40 X 1000 /[ 40.536 X 92.0 x 0926 1= 176.18 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 176.2 ) - 2.5 x 675 = 278 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 176.2 ) = 358 mm > 125 mm 0.K.
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15.1.1 FHAIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 70 cm
Mu = 1091.900 KkN.m Vu = 433.300 kN - M = 484.700 kN.m
of = 0.85 dy = 0.75 e R = ¢
- ¥l&E = 10.00 cm - EHEd= 60.0 cm - #AEE d= 600 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 58964 cm? [ p = 0.00983 1]
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 21.000 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 19.500 cm*
Pmin3 = 0.0025'B-t = MIN As = 8.750 c¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 21.000 ¢m? > 8.750 cm
4/3*ReqAs = MIN As = 78.619 ¢m?
. Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 0.010589 ]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
€t = 0.003 x (dt-c)/c = 0.0108 > St,min 0.004 O0.K
@& 7w 3 AF (D) A4
bE Al &l MY E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check Md = 1176.52 kN.m > Mu = 1091.90 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 389.71 kN < Vu = 433.30 kN
1/2-®v Ve = 194.86 kN < Vu = 433.30 kN
[8d7z9 € Bs Haddd o] 228 %] Agdz gg
AGd T 314 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av [ _ 5 N
Vs s/ [®v fyd] = 0.363 cm o [ALAGHEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.363 cm? 0K
dvVn = dv Ve + v Vs
= 389.71 + 929.04 = 1318.75 kN > Vu = 433.30 kN
Rm = Md / Mu = 1.08 Rs = ®&vVn / Vu = 3.04
15.1.2 A9] $9 A4
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 7.2 x 0.010589 + + [ 2 X 0076 + 0.076 2 ] = 0.322
i =1 - k/ 3 & 1 - 0322 / 3 = 0.893
fs = M / [Asdij]
= 484.70 X 1000 /[ 63536 X 60.0 x 0.893 ]= 142.38 MPa
s = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1424 ) - 2.5 X 84 = 343 mm > 125
s = 300 x ( 210 / s )
= 300 x ( 210 / 1424 ) = 442 mm > 125 mm O.K.
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15.2.1 FAIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 70 cm
Mu = 1091.000 KkN.m Vu = 433.400 kN M = 484.900 KkN.m
of = 0.85 dy = 0.75 e R = ¢
- ¥l&E = 10.00 cm - EHEd= 60.0 cm - #AEE d= 600 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 58.915 cm? [ p = 0.00982 |
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 21.000 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 19.500 cm*
Pmin3 = 0.0025'B-t = MIN As = 8.750 c¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 21.000 ¢m? > 8.750 cm?
4/3*ReqAs = MIN As = 78.553 ¢m?
. Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 80 EA/m ]
TOTAL = 63.536 cm? [ p= 0.010589 ]
@& HZ A2 0% AP E (et) 24
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
g = 0.003x(dt-c)c =  0.0108 > € min 0.004 0K
@& 7w 3 AF (D) A4
bE Al &l MY E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check Md = 1176.52 kN.m > Mu = 1091.00 kN.m 0K
@ Shear check
ov Ve = Ov-1/6-fck-B-d - 38971 kN < Vu = 43340 kN
1/2-dv Ve = 19486 KN < Vu = 43340 kN
[8d7z9 &Hre ALFATEZ) EHA ] Agdz gg
AGd T 34 s = 15.00 cm
0.35b0 s / fy = 0.000 cm? R E X Ry
Req. Av [ 3 5 N
Vs s/ [ov fyd] = 0.364 cm = [ALlAwE T ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.364 cm? 0K
dvVn = dv Ve + v Vs
= 389.71 + 929.04 = 1318.75 kN > Vu = 433.40 kN
Rm = Md / Mu = 1.08 Rs = ®&vVn / Vu = 3.04
15.2.2 A9] $9 AHA
k = -np ++ [ 2np + (np )| [ n = 7]
= - 7.2 x 0.010589 + + [ 2 X 0076 + 0.076 2 ] = 0.322
i =1 - k/ 3 & 1 - 0322 / 3 = 0.893
fs = M / [Asdij]
= 484.90 X 1000 /[ 63536 X 60.0 x 0.893 ]= 142.44 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1424 ) - 2.5 X 84 = 343 mm > 125
s2 = 300 x ( 210 / fs )
= 300 x ( 210 / 1424 ) = 442 mm > 125 mm O.K.
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15.6 <&HB T4F
15.3.1 FAILF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 50 cm
Mu = 394.900 KkN.m Vu = 171.600 kN M = 268.900 KkN.m
of = 0.85 dy = 0.75 e R = ¢
i L e 8.00 cm HE d 420 cm - AYH d= 420 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 30.196 cm? [ p = 0.00719 |
a = (As fy)/(0.85 fck b) = (4,054 x 400)/(0.85 x 27 x 1,000.0) = 7.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 14.700 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 13.650 cm*
Pmin3 = 0.0025'B-t = MIN As = 6.250 cm? (¢ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 14.700 c¢m? > 6.250 cm
4/3-Req As = MIN As = 40.261 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 25 @ 125 = 40.536 cm? [ 80 EA/m |
TOTAL =  40.536 cm? [ p= 0.009651 ]
@& HoZ A £ MHFE (et) A
a = As-fy /(0.85-fck'B) = 7.065 cm
Bl = 08 = ¢ = a/Bl = 8.312 cm
€t = 0.003 x (dt-c)/c = 0.0122 > St,min 0.004 O0.K
@& 7w 3 AF (D) A4
4E A o WP E A = 0.002
NG Au) G MY E A = 0.005 QI A ul whH : ¢ = 0.85
4 Moment check Md = 530.17 kN.m > Mu = 394.90 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 272.80 kN > Vu = 171.60 kN
1/2-dv Ve = 136.40 kN < Vu = 171.60 kN
[8d7z9 &Hre ALFATEZ) EHA ] HiAGHEZ EFg
9.3.2 A9 &8 24
k = -np ++ [ 2np + (np )1 [ n = 7]
= - 72X 0009651 + + [ 2 x 007 + 007 % ] = 031
i =1 - k/ 3 & 1 - 031 / 3 = 0.897
fs = M / [Asdijl]
= 268.90 X 1000 /[ 40.536 X 42.0 x 0.897 ]= 176.08 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 /  176.1 ) - 2.5 x 675 = 278 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 /  176.1 ) = 358 mm > 125 mm 0.K.
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15.7 i< B A5G
15.1.1 FHILF HAE
- fck = 27.0 MPa fy = 400.0 MPa - B = =
B = 100 cm H = 100 cm
Mu = 3765.800 KkN.m Vu = 15632.000 kN M = 1399.200 kN.m
of 0.85 - Qv = 0.75 - FEE 3 9
-y&8 = 1000 cm -EWEd= 85.0 cm - AYE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 159.480 cm? [ p = 0.01876 1
a = (As fy)/(0.85 fck b) = (17,846 x 400)/(0.85 x 27 x 1,000.0) = 31.10 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 29.750 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 27.625 cm?
Pmin3 = 0.0025'B-t = MIN As = 11.875 ¢m? (¢ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 29.750 cm? > 11.875 cm?
4/3'Req As = MIN As = 212.640 cm?
. Pmin<P<Pmax CASE = As=Req.As o]AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 80 EA/m |
H 32 @ 125 = 63.536 cm? [ 80 EA/m |
H 29 @ 125 = 51.392 cm? [ 80 EA/m |
TOTAL = 178.464 cm? [ p= 0.020996 ]
@ HOF A 9 A E (et) A4
a = As-fy /(0.85-fck'B) = 31.105 cm
Bl = 08 = ¢ = a/Bl = 36.594 cm
€ = 0.003x(dt-c)c =  0.0044 > € min 0.004 0K
@& 7w 0 A5 (0) A4
b&E Al &l MY E A = 0.002
A A &bl Y E A = 0.005 Wl F+31 od : ¢ = 0.81
4 Moment check Md = 4015.62 kN.m > Mu = 3765.80 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 584.57 kN < Vu = 1532.00 kN
1/2-dv Ve = 292.29 kN < Vu = 1532.00 kN
[38d7z29 €8s Haddd o] 228 %] Agdz gg
A+ 7+ s = 15.00 cm
Req. Av 0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAEE]
' Vs s/ [®v fyd] = 5.264 cm? = [ALAwEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 5.264 cm? 0.K
dvVn = dvVc + ODOv Vs
= 584.57 + 1393.56 = 1978.13 kN > Vu = 1532.00 kN
Rm = Md / Mu = 1.07 Rs = ®&vVn / Vu = 1.29
15.1.2 A9] $9 44
k = -np +~ [ 2np + (np )1 [ n = 7 1]
= - 7.2 x 0.02099%6 + + [ 2 X 0151 + 0.151 2 ] = 0419
] 1 - k/ 3 s 1 - 0419 / 3 = 0.86
fs = M / [Asdijl]
= 1399.20 X 1000 /[ 178.464 X 85.0 X 0.86 1= 107.25 MPa
s = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 107.3 ) - 2.5 X 84 = 524 mm > 125 mm
s = 300 x ( 210 / fs )
= 300 x ( 210 / 107.3 ) = 587 mm > 125 mm 0.K.
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15 2. 1 T%‘ii%‘: E
fck = 27.0  MPa fy = 400.0 MPa - FA = el
B = 100 cm - H = 100 cm
Mu = 3730.800 KkN.m Vu = 1528.200 kN M = 1398.300 kN.m
of = 0.85 - Qv = 0.75 - FEE 3 9
- 98 10,00 cm - EWE d= 85.0 cm - #AYE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 157.998 cm? [ p = 0.01859 1]
a = (As fy)/(0.85 fck b) = (17,846 x 400)/(0.85 x 27 x 1,000.0) = 31.10 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 29.750 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 27.625 cm?
Pmin3 = 0.0025'B-t = MIN As = 11.875 ¢m? (¢ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 29.750 cm? > 11.875 cm?
4/3-Req As = MIN As = 210.664 cm?
. Pmin<P<Pmax CASE = As=Req.As o]A&H]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 32 @ 125 = 63.536 cm? [ 80 EA/m ]
H 29 @ 125 = 51.392 cm? [ 8.0 EA/m |
TOTAL = 178.464 cm? [ p 0.020996 ]
@ Ho= A2 £ H WHE (et) AH4
a = As-fy /(0.85-fck'B) = 31.105 cm
Bl = 085 = ¢ = a/Bl = 36.594 cm
€ = 0.003x(dt-c)c =  0.0044 > € min 0.004 0K
@ 725 A (D) AHA
& Al A MEE S = 0.002
A Au) T AP E A 0.005 sl 2 ok : ) = 0.81
9 Moment check Md = 4015.62 kN.m > Mu = 3730.80 kN.m 0.K
@ Shear check
dv Ve = ®v-1/6-yfck-B-d = 584.57 kN < Vu = 1528.20 kN
1/2-®v Vc = 292.29 kN < Vu = 1528.20 kN
[8g7|z9 B s JaAGA T EE QT Lo AYEZ ge
AT 74 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HaAGHET]
Req. Av . N
Vs s/ [ov fyd] = 5.242 cm? =1 [eAGdET ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 5.242 cm? 0K
dvVn = dv Ve + v Vs
= 584.57 + 1393.56 = 1978.13 kN > Vu = 1528.20 kN
Rm = Md / Mu = 1.08 Rs = ®&vVn / Vu 1.29
1522?—;]3«] =3 A
k = -—np ++ [ 2np + (np ) 1 [ = 7]
= - 7.2 X 0020996 + N [ 2 x 0151 + 0151 % 1 = 0419
i = 1 - k/ 3 & 1 - 0419 / 3 = 0.86
fs = M / [Asdijl]
= 1398.30 X 1000 /[ 178.464 X 85.0 X 0.86 1= 107.18 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1072 ) - 2.5 X 84 = 525 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 1072 ) = 588 mm > 125 mm O.K.
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15.9 stF-<Hg B T4F
15.3.1 FHIF HAE
fck = 27.0  MPa fy = 400.0  MPa - FA = el
B = 100 cm H = 100 cm
Mu = 1854.800 KkN.m Vu = 388.200 kN - M = 1274.900 kN.m
of 0.85 - Qv = 0.75 e R = ¢
-y 8 = 8.00 cm -XRUWEd-= 920 cm - AYgE d= 92.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 63.093 cm? [ p = 0.00686 1]
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 32.200 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 29.900 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m? (¢ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 32.200 ¢m? > 12.500 cm?
4/3'Req As = MIN As = 84.124 ¢m?
. Pmin<P<Pmax CASE = As=Req.As o]AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 80 EA/m |
TOTAL = 63.536 cm? [ p= 0.006906 ]
@ HF A 9 A E (et) A4
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/pl = 13.028 cm
€ = 0.003x(dt-c)c =  0.0182 > € min 0.004 0K
& 7% 2 A5 (D) A4
b&E Al &l MY E A = 0.002
A Au) dH WY E A = 0.005 A A g d = 0.85
4 Moment check : Md = 1867.79 kN.m > Mu = 1854.80 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 597.56 kN > Vu = 388.20 kN
1/2-dv Ve = 298.78 kN < Vu = 388.20 kN
[38d7z29 €8s Hadgd o] 228 %] HidgdZ Eda
HAed s 7+4 s = 30.00 cm
Req. Av [ 0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Vs s/ [®v fyd] = 0.000 c¢m? = [ALAwEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.000 cm? O.K
dvVn = dvVc + ODOv Vs
= 597.56 + 712.26 = 1309.82 kN > Vu = 388.20 kN
Rm = Md / Mu = 1.01 Rs = ®&vVn / Vu = 3.37
9.3.2 H<to] §9 A4
k = -np ++ [ 2np + (np )1 [~ n = 71
= - 7.2 x 0.006906 + + [ 2 X 0.05 + 0.05 ? 1 = 0.269
i =1 - k/ 3 & 1 - 0269 / 3 = 091
fs = M / [Asdij]
= 1274.90 X 1000 /[ 63536 X 92.0 X 0.91 1= 239.68 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 239.7 ) - 2.5 X 64 = 169 mm > 125
s2 300 x ( 210 / s )
= 300 x ( 210 / 2397 ) = 263 mm > 125 mm 0.K.
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15.10 A3} 15 FSHA 4
1541 FETH HE
fck = 27.0 MPa - fy = 400.0 MPa - By = <dH
B = 100 cm - H = 100 cm
Mu = 1771.700 KkN.m - Vu = 714.200 kN M = 891.300 KkN.m
of = 0.85 - Qv = 0.75 e R = ¢
- ¥l&E = 10.00 cm - EHEd= 90.0 cm - #AEE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 61.693 cm? [ p = 0.00685 1]
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 31.500 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 29.250 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 31.500 ¢m? > 12.500 cm
4/3*ReqAs = MIN As = 82.257 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 0.00706 ]
@& H= A 9% HFE (et) AA
a =  Asfy /(0.85fck-B) - 11074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
g = 0.003x(dt-0)/c =  0.0177 > € min = 0004 -~ OK
@& 7w 3 AF (D) A4
bE Al &l MY E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check : Md = 182459 kN.m > Mu = 1771.70 kN.m -~ 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 584.57 kN < Vu = 714.20 kN
1/2-®v Ve = 292.29 kN < Vu = 714.20 kN
[8d7z9 € Bs Haddd o] 228 %] S AgEZ g
AT A s = 15.00 cm
0.35b0 s / fy = 0000 cm? = [HadwAT]
Req. Av N
Vs s/ [®v fyd] = 0.720 cm? = [AfAGAT ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.720 cm? 0K
dvVn = Ov Ve + .
= 584.57 + 1393.56 = 1978.13 kN > Vu = 714.20 kN
Rm = Md / Mu = 1.03 Rs = ®&vVn / Vu = 2.77
15.4.2 Ae] $9 AHA
k = -np +~ [ 2np + (np )P ] [~ n = 7]
= - 72X 0.00706 + [ 2 X 0051 + 0.051°2 ] = 0.272
i =1 - k/ 3 & 1 - 0272 / 3 = 0.909

fs = M / [Asdil
= 891.30 X 1000 /[ 63536 x 90.0 x 0909 1= 171.47 MPa

sl = 375 x ( 210 / fs ) - 2.5 x Cc

= 375 x ( 210 / 1715 ) - 2.5 X 84 = 249 mm > 125
s2 = 300 x ( 210 / s )

= 300 x ( 210 / 1715 ) = 367 mm > 125 mm - 0O.K.
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15.11 A3} 15 HSHA S+
1551 FHIF AE
fck = 27.0 MPa - fy = 400.0 MPa - By = <dH
B = 100 cm - H = 100 cm
Mu = 1344.600 KkN.m - Vu = 598.300 kN M = 315.800 KkN.m
of = 0.85 - Qv = 0.75 e R = ¢
- ¥l&E = 10.00 cm - EHEd= 90.0 cm - #AEE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 46.821 cm? [ p = 0.00520 1]
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 31.500 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 29.250 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 31.500 ¢m? > 12.500 cm
4/3-Req As = MIN As = 62.428 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 000706 ]
@& HoZ A £ MHFE (et) A
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
€t = 0.003 x (dt-c)/c = 0.0177 > St,min = 0.004 O0.K
@& 7w 3 AF (D) A4
& Au dH WP E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : ) = 0.85
4 Moment check : Md = 182459 kN.m > Mu = 1344.60 KkN.m -~ 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 584.57 kN < Vu = 598.30 kN
1/2-®v Ve = 292.29 kN < Vu = 598.30 kN
[8d7z9 € Bs Haddd o] 228 %] S AgEZ g
AGd T 314 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 0.076 cm? = [ AW EE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.076 cm? 0.K
dvVn = dv Ve + v Vs
= 584.57 + 1393.56 = 1978.13 kN > Vu = 598.30 kN
Rm = Md / Mu = 1.36 Rs = ®&vVn / Vu = 3.31
15.5.2 A9] $9 AHA
k = -np +~ [ 2np + (np )P ] [~ n = 7]
= - 72X 0.00706 + [ 2 X 0051 + 0.051°2 ] = 0.272
i =1 - k/ 3 & 1 - 0272 / 3 = 0.909

fs = M / [Asdil
= 315.80 X 1000 /[ 63536 x 90.0 x 0909 1= 60.76 MPa

sl = 375 x ( 210 / fs ) - 2.5 x Cc

= 375 x ( 210 / 60.76 ) - 2.5 X 84 = 1086 mm > 125
s2 = 300 x ( 210 / s )

= 300 x ( 210 / 60.76 ) = 1037  mm > 125 mm - 0O.K.
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15.12 A3}

15 #594 s

15.6.1 TETH HE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 100 cm
Mu = 1420.800 KkN.m Vu = 549.100 kN M = 779.100 KkN.m
of = 0.85 dy = 0.75 e R = ¢
- 3& = 10.00 cm EHE d= 90.0 cm - #AEE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 49474 cm? [ p = 0.00550 1]
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 31.500 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 29.250 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 31.500 ¢m? > 12.500 cm
4/3*ReqAs = MIN As = 65.965 ¢m?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 0.00706 ]
@& HoZ A £ MHFE (et) A
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
€t = 0.003 x (dt-c)/c = 0.0177 > St,min 0.004 O0.K
@& 7w 3 AF (D) A4
4E A o WP E A = 0.002
NG Au) G MY E A = 0.005 QI A ul whH : ¢ = 0.85
4 Moment check Md = 182459 kN.m > Mu = 1420.80 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 584.57 kN > Vu = 549.10 kN
1/2-®v Ve = 292.29 kN < Vu = 549.10 kN
[8d7z9 € Bs Haddd o] 228 %] HiAGHEZ EFg
AGd T 314 s = 30.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 0.000 cm? o [ AT ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.000 cm? 0K
dvVn = dv Ve + v Vs
= 584.57 + 696.78 = 1281.35 kN > Vu = 549.10 kN
Rm = Md / Mu = 1.28 Rs = ®&vVn / Vu = 2.33
15.6.2 A9] $8 A4
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 72X 0.00706 + [ 2 X 0051 + 0.051°2 ] = 0.272
i =1 - k/ 3 & 1 - 0272 / 3 = 0.909
fs = M / [Asdij]
= 779.10 X 1000 /[ 63536 X 90.0 x 0.909 1= 149.89 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1499 ) - 2.5 X 84 = 315 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 1499 ) = 420 mm > 125 mm O.K.
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15.13 A3} 23 HSHA FaF
15.7.1 FATLF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 100 cm
Mu = 876.800 kN.m Vu = 836.300 kN M = 291.900 KkN.m
of = 0.85 oy = 0.75 FHE 1 &
-9 = 10.00 cm HE d 90.0 cm - AYE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 31.865 cm’ [ p = 0.00354 ]
a = (As fy)/(0.85 fck b) = (10,407 x 400)/(0.85 x 27 x 1,000.0) = 18.14 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 31.500 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 29.250 cm
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m (¥ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 31.500 cm > 12.500 cm
4/3-Req As = MIN As = 42.487 cm
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 104.072 cm? [ p= 0.011564 ]
@& H= A 9% HFE (et) AA
a = Asfy /(0.85fck-B) = 18139 cm
Bl = 08 = ¢ = a/Bl = 21.34  cm
€ = 0.003x (dt-c)/c =  0.0097 > €t min 0.004 0K
@& 7w 3 AF (D) A4
45 Ae 9 BYE A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : ) = 0.85
4 Moment check Md = 2863.68 kN.m > Mu = 876.80 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 584.57 kN < Vu = 836.30 kN
1/2-®v Ve = 292.29 kN < Vu = 836.30 kN
[8d7z9 € Bs Haddd o] 228 %] AGET ge
AT A s = 15.00 cm
0.35b0's / fy = 0000 em® = [Hadeds]
Req. Av N
Vs s/ [®v fyd] = 1.399 cm? = [AfATGHET ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 1.399 cm? 0.K
dvVn = dv Ve + v Vs
= 584.57 + 1393.56 = 1978.13 kN > Vu = 836.30 kN
Rm = Md / Mu = 3.27 Rs = ®&vVn / Vu = 2.37
15.7.2 A9] $9 AHA
A = 2 X 100.0 X 1000.0 /16,0 = 12500.0 mm? N=1M g #id @5
k = -np ++ [ 2np + (np )P 1 [~ n = 71
= - 7.2 x 0.011564 + + [ 2 X 0.083 + 0.083 2 ] = 0.333
j = 1 - k/ 3 © 1 - 0333 / 3 = 0.889
fs = M / [Asdijl]
= 291.90 X 1000 /[ 104.072 X 90.0 x 0.889 ]= 35.06 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 3506 ) - 2.5 X 84 = 2036 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 3506 ) = 1797  mm > 125 mm 0.K.
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15.14 A3} 2% FSHA FIF
15.8.1 FHAIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 100 cm
Mu = 1747.900 KkN.m Vu = 1085.300 kN M = 680.600 KkN.m
of = 0.85 oy = 0.75 FHE 1 &
-9 = 10.00 cm HE d 90.0 cm - AYE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] =  60.864 cm? [ p = 0.00676 1
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 31.500 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 29.250 cm
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m (¥ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 31.500 cm > 12.500 cm
4/3-Req As = MIN As = 81.152 cm
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 000706 ]
@& HoZ A £ MHFE (et) A
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
€t = 0.003 x (dt-c)/c = 0.0177 > St,min 0.004 O0.K
@& 7w 3 AF (D) A4
St A v WEE @A - 0002
NG Au) G MY E A = 0.005 QI A ul whH : ¢ = 0.85
4 Moment check Md = 182459 kN.m > Mu = 1747.90 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 584.57 kN < Vu = 1085.30 kN
1/2-®v Ve = 292.29 kN < Vu = 1085.30 kN
[8d7z9 € Bs Haddd o] 228 %] Agdz gg
AGd T 314 s = 30.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 5564 cm? o [AeAYEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 5.564 cm? 0K
dvVn = dv Ve + v Vs
= 584.57 + 696.78 = 1281.35 kN > Vu = 1085.30 kN
Rm = Md / Mu = 1.04 Rs = ®&vVn / Vu = 1.18
15.8.2 A9] §8 AHA
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 72X 0.00706 + [ 2 X 0051 + 0.051°2 ] = 0.272
i =1 - k/ 3 & 1 - 0272 / 3 = 0.909
fs = M / [Asdij]
= 680.60 X 1000 /[ 63536 X 90.0 x 0.909 1= 130.94 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1309 ) - 2.5 X 84 = 391 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 1309 ) = 481 mm > 125 mm O.K.
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15.15 A3} 2% FSH A st
15.9.1 FHIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 100 cm
Mu = 3996.400 KkN.m Vu = 1398.800 kN M = 1543.100 kN.m
of = 0.85 oy = 0.75 - FEE 3 9
- 3& = 10.00 cm EHE d= 85.0 cm - #AEE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 169.246 cm? [ p = 0.01991 |
a = (As fy)/(0.85 fck b) = (17,846 x 400)/(0.85 x 27 x 1,000.0) = 31.10 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 29.750 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 27.625 cm?
Pmin3 = 0.0025'B-t = MIN As = 11.875 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 29.750 cm? > 11.875 cm?
4/3-Req As = MIN As = 225.661 cm?
. Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 32 @ 125 = 63536 cm? [ 80 EA/m ]
H 29 @ 125 = 51.392 cm? [ 8.0 EA/m ]
TOTAL = 178.464 cm? [ p= 0.020996 1]
@® Ho= A2 £0F WHE (et) 24
a = As-fy /(0.85-fck'B) = 31.105 cm
Bl = 085 = ¢ a/Bl = 36594 cm
€ = 0.003x(dt-0)c =  0.0044 > € min 0.004 0K
® 7w 2 A5 (O) A4
& Avl) A MEE dA = 0.002
A A &t Y E A = 0.005 Wl F+31 od : 0] = 0.81
4 Moment check Md = 4015.62 kN.m > Mu = 3996.40 kN.m 0.K
@ Shear check
dv Ve = Ov-1/6-Vfck-B-d = 584.57 kN < Vu = 1398.80 kN
1/2-dv Ve = 292.29 kN < Vu = 1398.80 kN
[8g7|z9 B s JaAGA T EE QT Agdz de
AT 7+7 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HaAdE ]
Req. Av . _
Vs s/ [®v fyd] = 4.524 cm® = [AQATGHT ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 4.524 cm? 0K
dvVn = Ov Ve +
= 584.57 + 1393.56 = 1978.13 kN > Vu = 1398.80 kN
Rm = Md / Mu = 1.00 Rs = ®&vVn / Vu = 141
15.9.2 <9 &9 A
k = -np ++ [ 2mnnp + (np )1 [~ n = 71
= - 72X 002096 + N [ 2 x 0151 + 01512 1 = 0419
i = 1 - k/ 3 & 1 - 0419 / 3 = 0.86
fs = M / [Asdijl]
= 1543.10 X 1000 /[ 178.464 X 85.0 X 0.86 ]= 118.28 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1183 ) - 25 x 84 = 456 mm > 125 mm
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 1183 ) = 533 mm > 125 mm O.K.
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15.16 A3t 15 $-SHA 47
15.7.1 FATLF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 1777.400 KkN.m Vu = 711.500 kN M = 891.700 KkN.m
of = 0.85 oy = 0.75 FHE 1 &
- & 10.00 cm - ®EWE d= 1000 cm - &A%2 d= 100.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 55340 cm’ [ p = 0.00553 ]
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 35.000 ¢m?
Pmin2 = 0.25+vfck/fy = 0.00325 = MIN As = 32.500 cm
Pmin3 = 0.0025'B-t = MIN As = 13.750 ¢m (¥ As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 35.000 cm > 13.750 cm
4/3*ReqAs = MIN As = 73.787 cm
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 0.006354 ]
@& HoZ A £ MHFE (et) A
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
€t = 0.003 x (dt-c)/c = 0.0200 > St,min 0.004 O0.K
@& 7w 3 AF (D) A4
45 Ae 9 BYE A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : ) = 0.85
4 Moment check Md = 2040.61 kN.m > Mu = 1777.40 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 649.52 kN < Vu = 711.50 kN
1/2-®v Ve = 32476 kN < Vu = 711.50 kN
[8d7z9 € Bs Haddd o] 228 %] AGET ge
AGd T 314 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 0.310 cm? o [ AT ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.310 cm? 0K
dvVn = dv Ve + v Vs
= 649.52 + 1548.40 = 2197.92 kN > Vu = 711.50 kN
Rm = Md / Mu = 1.15 Rs = ®&vVn / Vu = 3.09
15.7.2 A9] $9 AHA
A = 2 X 100.0 X 1000.0 / 8.0 = 25000.0 mm? N=IM 9 #i® 25
k = -np ++ [ 2np + (np )P 1 [~ n = 71
= - 7.2 % 0.006354 + + [ 2 X 0.046 + 0.046 2 ] = 0.26
ji =1 - k/ 3 © 1 - 02 / 3 = 0.913
fs = M / [Asdijl]
= 891.70 X 1000 /[ 63536 x 100.0 x 0913 1= 153.72 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 183.7 ) - 2.5 X 84 = 302 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 153.7 ) = 410 mm > 125 mm O.K.



fs = M / [Asdijl

15.17 A&}t 1% $-F9A S35
15.8.1 FHAIF AE
fck = 27.0 MPa - fy = 400.0 MPa - By = <dH
B = 100 cm - H = 110 cm
Mu = 1338.900 kN.m - Vu = 595.550 kN M = 316.200 KkN.m
of = 0.85 - Qv = 0.75 e R = ¢
- & = 8.00 cm - EHWIEd= 1020 cm -dAdE d= 102.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 40.822 cm? [ p = 0.00400 1]
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 35.700 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 33.150 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.750 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 35.700 ¢m? > 13.750 cm
4/3-Req As = MIN As = 54.429 cm?
. Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 0.006229 ]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
g = 0.003x(dt-c)/c =  0.0205 > € min = 0.004 0K
@& 7w 3 AF (D) A4
45 Ae 9 BYE A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : ) = 0.85
4 Moment check : Md = 2083.82 kN.m > Mu = 1338.90 kN.m -~ 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 662.51 kN > Vu = 595.55 kN
1/2-®v Ve = 331.26 kN < Vu = 595.55 kN
[8d7z9 € Bs Haddd o] 228 %] HiAGHEZ EFg
AGd T 314 s = 30.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 0.000 cm? o [ AT ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.000 cm? 0K
dvVn = dv Ve + v Vs
= 662.51 + 789.68 = 1452.19 kN > Vu = 595.55 kN
Rm = Md / Mu = 1.56 Rs = ®&vVn / Vu = 244
15.8.2 A9] §8 AHA
k = -np +~ [ 2np + (np )P ] [~ n = 7]
= - 7.2 % 0.006229 + + [ 2 X 0045 + 0.045 2 ] = 0.258
i = 1 - k/ 3 & 1 - 0258 / 3 = 0914

= 316.20 X 1000 /[ 63536 x 102.0 x 0914 ]= 53.38 MPa

sl = 375  x ( 210 / fs ) - 25 x Cc

= 375 x ( 210 / 5338 ) - 25 x 64
s2 = 300 x ( 210 /[ fs )

= 300 x ( 210 / 5338 ) = 1180  mm >
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15.18 A&} 1% S-F9A st
15.9.1 FHIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 110 cm
Mu = 1390.900 KkN.m Vu = 556.300 kN M = 778.700 KkN.m
of = 0.85 dy = 0.75 e R = ¢
- 3& = 10.00 cm EdE d= 1000 cm - d"#E d= 100.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 43.306 cm? [ p = 0.00433 ]
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 35.000 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 32.500 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 13.750 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 35.000 ¢m? > 13.750 cm
4/3-Req As = MIN As = 57.741 cm?
. Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 0.006354 ]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
€t = 0.003 x (dt-c)/c = 0.0200 > St,min 0.004 O0.K
@& 7w 3 AF (D) A4
bE Al &l MY E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check Md = 2040.61 kN.m > Mu = 1390.90 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 649.52 kN > Vu = 556.30 kN
1/2-dv Ve = 32476 kN < Vu = 556.30 kN
[8d7z9 € Bs Haddd o] 228 %] HiAGHEZ EFg
AGd T 314 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av [ 3 5 .
Vs s/ [®v fyd] = 0.000 cm o [ALAGHEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 0.000 cm? 0K
dvVn = Ov Ve +
= 649.52 + 1548.40 = 2197.92 kN > Vu = 556.30 kN
Rm = Md / Mu = 147 Rs = ®&vVn / Vu = 3.95
15.9.2 A9] $9 AHA
k = -np +~ [ 2np + (np )P ] [ n = 7 1]
= - 7.2 x 0.006354 + + [ 2 X 0.046 + 0.046 2> ] = 0.26
i =1 - k/ 3 & 1 - 02 / 3 = 0913
fs = M / [Asdij]
= 778.70 X 1000 /[ 63536 x 100.0 x 0913 1= 134.24 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1342 ) - 2.5 X 84 = 377 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 1342 ) = 469 mm > 125 mm O.K.



15.19 A3} 2% S-SHA FaF
15.7.1 FATLF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 100 cm
Mu = 845.100 kN.m Vu = 825.400 kN - M = 292500 kN.m
of = 0.85 dy = 0.75 e R = ¢
-9 = 10.00 cm HE d 90.0 cm - AYE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 29427 cm? [ p = 0.00327 1
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 31.500 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 29.250 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 31.500 cm2 > 12.500 cm?
4/3-Req As = MIN As = 39.236 cm?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req. AS) o) gl
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 0.00706 ]
@& HoZ A £ MHFE (et) A
a = As-fy /(0.85-fck'B) = 11.074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
€t = 0.003 x (dt-c)/c = 0.0177 > St,min 0.004 O0.K
@& 7w 3 AF (D) A4
%% AW g AHE @A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : ) = 0.85
4 Moment check : Md = 182459 kN.m > Mu = 845.10 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 584.57 kN < Vu = 82540 kN
1/2-®v Ve = 292.29 kN < Vu = 82540 kN
[8d7z9 € Bs Haddd o] 228 %] AGET ge
AGd T 314 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 1.338 cm? = [ AW EE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 1.338 cm? 0K
dvVn = dv Ve + v Vs
= 584.57 + 1393.56 = 1978.13 kN > Vu = 825.40 kN
Rm = Md / Mu = 2.16 Rs = ®&vVn / Vu = 240
15.7.2 A9] $9 AHA
A = 2 X 100.0 X 1000.0 / 8.0 = 25000.0 mm? N=IM 9 #i® 25
k = -np ++ [ 2np + (np )P 1 [~ n = 71
= - 7.2 x 000706 + 4 [ 2 x 0051 + 00512 1 = 0272
i =1 - k/ 3 & 1 - 0272 / 3 = 0.909
fs = M / [Asdijl]
= 292.50 X 1000 /[ 63536 X 90.0 x 0.909 ]= 56.27  MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 56.27 ) - 2.5 X 84 = 1190 mm > 125
s2 = 300 x ( 210/ s )
= 300 x ( 210 / 56.27 ) = 1120 mm > 125 mm 0.K.
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15.20 A3} 2% S-SHA FIF
15.8.1 FHAIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 100 cm
Mu = 1750.500 kN.m Vu = 1073.600 kN M = 681.300 KkN.m
of = 0.85 dy = 0.75 e R = ¢
i L e 8.00 cm HE d 920 cm - AYE d= 92.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] = 59.545 cm? [ p = 0.00647 1]
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 27 x 1,000.0) = 11.07 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 32.200 ¢m?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 29.900 ¢m?
Pmin3 = 0.0025'B-t = MIN As = 12.500 ¢m? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 32.200 cm? > 12.500 cm
4/3*ReqAs = MIN As = 79.393 ¢m?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
TOTAL = 63.536 cm? [ p= 0.006906 ]
@& H= A 9% HFE (et) AA
a =  Asfy /(0.85fck-B) - 11074 cm
Bl = 08 = ¢ = a/Bl = 13.028 cm
g = 0.003x(dt-0)/c =  0.0182 > € min 0.004 0K
@& 7w 3 AF (D) A4
4E A o WP E A = 0.002
NG Au) G MY E A = 0.005 Q17 Al ek : o = 0.85
4 Moment check Md = 1867.79 kN.m > Mu = 1750.50 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 597.56 kN < Vu = 1073.60 kN
1/2-®v Ve = 298.78 kN < Vu = 1073.60 kN
[8d7z9 € Bs Haddd o] 228 %] Agdz gg
AGd T 314 s = 30.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 5174 cm? o [AeAYEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 5.174 cm? 0K
dvVn = dv Ve + v Vs
= 597.56 + 712.26 = 1309.82 kN > Vu = 1073.60 kN
Rm = Md / Mu = 1.07 Rs = ®&vVn / Vu = 1.22
15.8.2 A9] §8 AHA
k = -np +~ [ 2np + (np )P ] [~ n = 7]
= - 7.2 %X 0.006906 + + [ 2 X 0.05 + 0.05 * 1] = 0.269
i =1 - k/ 3 & 1 - 0269 / 3 = 091
fs = M / [Asdij]
= 681.30 X 1000 /[ 63536 X 92.0 X 091 ]= 128.08 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1281 ) - 2.5 X 64 = 455 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 1281 ) = 492 mm > 125 mm O.K.



15.21 A3} 2% S-SHA st
15.9.1 FHIF AE
fck = 27.0 MPa fy = 400.0 MPa - By = <dH
B = 100 cm H = 100 cm
Mu = 3973.900 KkN.m Vu = 1385.300 kN M = 1543.800 kN.m
of = 0.85 oy = 0.75 - FEE 3 9
- 3& = 10.00 cm EHE d= 85.0 cm - #AEE d= 90.0 cm
Required As = Mu/ [®f-fy-(d - a/2)] =  168.293 cm? [ p = 0.01980 1]
a=(As fy)/(O 85 fck b) = (17,846 x 400)/(0.85 x 27 x 1,000.0) = 31.10 cm
Pminl = 1.4 /fy = 0.00350 = MIN As = 29.750 cm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 27.625 cm?
Pmin3 = 0.0025'B-t = MIN As = 11.875 cm? (€W As]
Pmin = max(Pminl,Pmin2) = 0.00350 = MIN As = 29.750 cm? > 11.875 cm?
4/3-Req As = MIN As = 224.391 cm?
". Pmin<P<Pmax CASE = As=Req.As o|AH]Z
USE As = H 32 @ 125 = 63.536 cm? [ 8.0 EA/m |
H 32 @ 125 = 63536 cm? [ 80 EA/m ]
H 29 @ 125 = 51.392 cm? [ 80 EA/m |
TOTAL = 178.464 cm? [ p 0.020996 ]
@& H= A 9% HFE (et) AA
a = As-fy /(0.85-fck'B) = 31.105 cm
Bl = 08 = ¢ = a/Bl = 36.594 cm
€ = 0.003x (dt-c)/c =  0.0044 > € min 0.004 0K
@ BE A AL (q)) AFA
4E A o WP E A = 0.002
NG Au) G Y E A = 0.005 sl G2 ok : ) = 0.81
4 Moment check Md = 4015.62 kN.m > Mu = 3973.90 kN.m 0K
@ Shear check
dv Ve = O@v-1/6-yfck-B-d = 584.57 kN < Vu = 1385.30 kN
1/2-®v Ve = 292,29 kN < Vu = 1385.30 kN
[8d7z9 €8s Haddd o] 228 %] Agdz gdg
AGd T 34 s = 15.00 cm
0.35 b0 s/ fy = 0.000 c¢m? = [HAAGAET]
Req. Av N
Vs s/ [®v fyd] = 4.449 cm? = [ AYEE ]
USE Av = H 22 X 20 EA/m = 7.742 cm? > 4.449 cm? 0K
dvVn = Ov Ve +
= 584.57 + 1393.56 = 1978.13 kN > Vu = 1385.30 kN
Rm = Md / Mu = 1.01 Rs = ®&vVn / Vu = 143
15.9.2 A9] $9 AHA
k = -np +~ [ 2np + (np )P ] [~ n = 7]
= - 7.2 x 0.02099%6 + + [ 2 X 0.151 + 0.151 2 ] = 0419
i =1 - k/ 3 & 1 - 0419 / 3 = 0.86
fs = M / [Asdijl]
= 1543.80 X 1000 /[ 178.464 X 85.0 X 0.86 1= 118.34 MPa
sl = 375 x ( 210 / fs ) - 2.5 x Cc
= 375 x ( 210 / 1183 ) - 2.5 X 84 = 455 mm > 125
s2 = 300 x ( 210 / s )
= 300 x ( 210 / 1183 ) = 532 mm > 125 mm O.K.
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16. 4% A&

16.1 43R #5 By |
T | I
45 |
[ wagy ugas . 3
: |l R =f 13000 = + 13000 *
R . — = 1,838 mm
I o
I Mo =  813.8 kN-m
W = 1,000 mm
fsa = 180 MPa
S 1 .. fca = 0.13 fck
| 1o 500 | - o013 ] 27 = o068 Mpa
(1) Hde1%-54
. = 6
fmax = oM = =2 8138 x 100 _ 1504  \pa
Re-W 1,838 x  1.000
fmax > fca olmzm HZHATIHQ
(2) B3 Ao
2M 813.80 6
As(req) = = X X100 - 4918 mme
R-fsa 1,838.478 x 180
(3) A8 A=
W AYY wgAneR ¥ 5 Qe 7 Aag
As = 1%t H 32 @ 250 3,177 mm?
CEEE e
As = 1% H 16 @ 125 1,589 mm?
2¢k H 16 @ 125 1,589 mm?
6,354 mm* > 4918 mm® -OK-
(4) Hjx] H9
AL 0.65 R ¥ ol 2 v %]
X = 065 x 1838 120 m ool M=
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16.2 A3-<&

5 -
fe— aagyup Az 2
: | R =/ 13000 = + 13000 °
R . — = 1,838 mm
I o
5 Mo = 8142 kN-m
W = 1,000 mm
fsa = 180 MPa
S 1 .. fca = 0.13 fck
| 1o 500 | - o013 ] 27 = o068 Mpa
(1) Hde1%-54
. = 6
fmax = oM o x 8142 X 100 . o0 yp,
Re-W 1,838 x  1.000
fmax > fca olmzm HZHATIHQ
(2) B Ao
. ‘ 6
As(req) = 2M o2 x 81420 X 100 _ g5 e
R-fsa 1.838.478 x 180
(3) A8 A=
WAAY nAATeR B4 gy 7 Aug
As = 1%t H 32 @ 250 : 3,177 mm?
w =oALk
As = 1%+ H 16 @ 125 1,589 mm?
2%k H 16 @ 125 1,589 mm?
6,354 mm* > 4921 mm* -0K-
(4) Hjx] H9
AL 0.65 R WS ol 2% v %]
X = 065 x 1838 = 120 m o]l ®=x
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16.3 A3t 15 <

[
)
v
uv)
T

243

T 1 I
45 I
(S wAnr Rz A, 8
-] ® =/ 13500 -
R | - = 1,909 mm
24 Mo = 4847 KkN-m
W = 1,000 mm
fsa = 180 MPa
—. L .. fca = 0.13 fck
| 1100 Js00 | - o1 [ 27
(D HAgAFed
. 6
fmax = 5-M _ 5 484.7 X 10 _ 0.665
R2-W 1,909 x 1,000
fmax < fca olmz RZAAT AL Q&
(2) 7 AT
2-M 484.70 6
As(req) = = 2 X 100 _ g0
R-fsa 1,909.188 x 180
(3) A+g A=
m AP HAEToR B e F HIH
As = 1<t H 32 @ 250 3,177 mm?
As = 2%+ H 25 @ 250 2,027  mm?
madeHTH
As = 1% H 16 @ 125 1,589  mm?
2%t H 16 @ 125 1,589 mm?
8,381 mm? > 2,821
(4) ¥j=] H$
HTL 0.65 REY ol 2¢ vj x|
X = 065 x 1909 124 m ool m

1350.0 @

MPa

MPa

mm?

mm?

-0.K-



16.4 A3t 1% FHEHE 5 G I
T | I
45 |
(€— TAAR B} A i %
.= o =/ 13500 = + 13500 -
R . — = 1,909 mm
I o
o Mo = 4849 KkN-m
W = 1,000 mm
fsa = 180 MPa
PR B A .. fca = 0.13 fck
| 1o 500 | - o013 ] 27 = o068 Mpa
(D HUAFSH
. = 6
fmax = oM == X 4849 X 10 _ 0.665 MPa
R2-W 1,909 x 1,000
fmax < fca o=z RZHEZHQ QL
(2) A A%
2-M 2 484.90 6
As(req) = = 2 L
R-fsa 1,909.188 x 180
(3) AH8 A=
m EEE HAEToR B e F HIH
As = 1% H 32 @ 250 : 3,177 mm?
As = 2%+ H 32 @ 250 3,177 mm?
m AT
As = 1% H 16 @ 125 : 1,589 mm?
2%k H 16 @ 125 : 1,589 mm?
9,531 mm? > 2,822 mm? -0.K-
(4) Wi W4
A2 0.65 R HE] W 26 vl X
X = 065 x 1909 = 1.24 m ool Hj X
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165 A5t 2% FRedn A5 By |
T | I
i5 i
[ wmgpng A 2
: S R =/ 18500 : + 15500
R . — = 2,192 mm
I o
(@]
ol Mo = 0.0 kN-m
W = 1,000 mm
fsa = 180 MPa
S 1 .. fca = 0.13 fck
| 1400 500 | - o013 ] 27 = o068 Mpa
(1) Hde1%-54
. 5 6
fmax = oM =2 X 0 X 10 _ 5000 MPa
Re-W 2192 1,000
fmax < fca olBmzm HZAATIAL YE
2 R Ao
2M 2 x 000 x 10°
As(req) = = 0 mm?
swed Rfsa 2.192.031 x 180
(3) A8 A=
§AHT ngAToE B 5 g 3 Any
As = 1% H 32 @ 250 : 3,177 mm?
H 32 @ 250 3177  mm?
m =oALk
As = 19 H 32 @ 125 6,354  mm>
2¢k H 32 @ 125 6,354 mm?
19,061 mm? > 0 mm? -0.K-
(4) "= H9
AL 0.65 R WS ol 2% v %]
X = 065 x 2192 = 142 m o]y ®=x
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166 A3t 2% FREYR 95 BR |
T | I
i5 i
[ wmgpng A 2
: S R =/ 18500 : + 15500
R . — = 2,192 mm
I o
(@]
ol Mo = 0.0 kN-m
W = 1,000 mm
fsa = 180 MPa
S 1 .. fca = 0.13 fck
| 1400 500 | - o013 ] 27 = o068 Mpa
(1) Hde1%-54
. 5 6
fmax = oM =2 X 0 X 10 _ 5000 MPa
Re-W 2192 1,000
fmax < fca olBmzm HZAATIAL YE
(2 ®7 Ao
2M 2 x 000 x 10°
As(req) = = = 0 mm?
swed Rfsa 2.192.031 x 180
(3) A8 A=
WA BT R B 4 gl 7 Ang
As = 19 H 32 @ 250 : 3177 mm?
H 32 @ 250 3177 mm?
CEEEEL
As = 1¢k H 32 @ 125 6,354 mm?
2¢k H 32 @ 125 6,354 mm?
19,061 mm? > 0 mm? -0.K-
(4) Hjx] H9
AL 0.65 R WS ol 2 v %]
X = 065 x 2192 = 142 m o] ®x

246



1,000 0

—
—_—
—e

247

R = 10000 * + 10000 ¢
= 1,414 mm
Mo =  1399.2 kN-m
e W = 1,000 mm
(@)
fsa = 180 MPa
R i
i S fca = 0.13] fck
R g ae. S
45 , : = 0.13] 27 = 0.68 MPa
T ]
|
(1) AdAFE
. 6
fmax = ——M -0 X 1992 X 10 _ 5,95 pg
Re-W 1414 x 1,000
fmax > fca olBE HZAT AL
2 R A%
As(req) = ZM o2 x 189920 X 100 _ 144993 e
R-fsa 1,414.214 x 180
(3) A8 A=
W AR BRACoR B S g 3 Ay
As = 1%t H 32 @ 250 : 3,177 mm?
As = 2%t H 32 @ 250 3,177 mm?
As = 3% H 29 @ 250 2570 mm?
m =oALk
As = 1%+ H 16 @ 1 589 mm?
2k H 16 @ 125 1,589 mm?
12,101 mm: > 10,993 mm* -0.K-
(4) W= He
AL 0.65 R WS ol 2% v %]
X = 065 x 1414 = 092 m ool ®ix|



1,000 0

—
—_—
—e
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R = 10000 * + 10000 ¢
= 1,414 mm
Mo = 13983 KkN-m
e W = 1,000 mm
(@)
fsa = 180 MPa
R i
i S fca = 0.13] fck
AR g A =
45 : = 0.13] 27 = 068 MPa
T ]
|
(1) Hdgg-s=
. 6
fmax = ——M .0 X 19983 X 10 _ 5,95 pg
Re-W 1,414 x 1,000
fmax > fca olBE HZAT AL
2 R A%
. ‘ 6
As(req) = ZM o2 x 139830 X 100 _ 145945 e
R-fsa 1,414.214 x 180
(3) A8 A=
CEEEREE BT
As = 1%t H 32 @ 250 3,177 mm?
2%k H 32 @ 250 3,177 mm?
3 H 29 @ 250 2,570 mm?
m =oALk
As = 1%+ H 16 @ 1 589 mm?
2k H 16 @ 125 1,589 mm?
12,101 mm: > 10,986 mm® -0.K-
(4) W= He
AL 0.65 R ¥ ol 2 v %]
X = 065 x 1414 = 092 m ool ®ix|



17. M58 4A

« HiEgEZ AL

@ T = 1,000 mm ¥
MZ HA 238 E ¢ 2 = 1.000 m?
4o wHd T
a4 e 0.002 = 0.0020 x 1.000 = 2000.0 mr
0.0015hb = 0.0015 x 1.000 x 1.000 = 1500.0 mf - Z2RAA7)F 4.3.9
AHg wl e H16 @ 150 = 1324.0 it h= 1200mm ©°] 3}
H16 @ 300 = 662.0 i
1986.0 i --—- OK!
A WE " 1A @D 3000 cmol3t ) 40 cmo]3} 40 cm ©]3} wj =]
@ T = 500 mm*¥
MZ HA 238 E v 2 = 0.500 m?
4o wHd T
a4 e 0.002 = 0.0020 x 0.500 = 1000.0 mr
0.0015hb = 0.0015 x 0.500 x 1.000 = 750.0  mf T2 WAA7E 4.3.9
AHg ol e H16 @ 150 = 1324.0 it h= 1200mm ©°] 3}
H16 @ 300 = 662.0 i
1986.0 i --—- OK!
AR e E 2 7HE @ 1500 cmeldt , @ 40 cmo] s} 40 cm o] 3} HjX]
® T = 0 mm¥
MZ HA 238 E v 2 = 0.000 m?
w4 ] 0.002 0.0020 x 0.000 = 0.000 mi o)A
0.0015hb = 0.0015 x 0.000 x 1.000 = 0.0 mi v SRNAA7E 4.3.9
ARg ol e H16 @ 150 = 1324.000 mrt h= 1200mm ©°] 3}
H 16 @ 300 = 662.000 i
1986.000  mif --—- OK!
ARS wiE d 2 74 @ 0 cmoldt @ 40 cmo] s} 0 cm ©]3} HjA|
@ T = 1,000 mm ¥
MZ HA 238 E ¢ 2 1.000 m?
@4 2] 0.002 0.0020 x 1.000 = 2000.000 mf (<1,800m) [Z.2 5.7.2]
0.0015hb = 0.0015 x 1.000 x 1.000 = 1500.0 mf - Z2RAA7)F 4.3.9
AHg ol e H16 @ 150 = 1324.000 mrt h= 1200mm ©°] 3}
H 16 @ 300 = 662.000 i
1986.000  mif --—- OK!
AR W= A2 1A @ 3000 cmeo]st @ : 40 cmeldt 40 cm ©] &} ¥ A
& T = 0 mm¥
MZ HA 238 E ¢ 2 0.000 m?
w4 ] 0.002 0.0020 x 0.000 = 0.000 mi o] A
0.0015hb = 0.0015 x 0.500 x 1.000 = 750.0 mf v Z2RAA7FE4.3.9
AHg ol e H16 @ 150 = 1324.000  mrt h= 1200mm ©°] 3}
H 16 @ 300 = 662.000 i
1986.000  mif --- OK!
A w = A2 1A @ 0 cmolst @ : 40 cmeldt 0 cm ©]8} vl
* & W 2T GHALS g9 m3F 1,800 Bt A HE o= gtk - Z.4 P109
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CYCLE - 2(0250)

100, 34 1,538 1.540 1,066 1.540 3,038 340100
20024 1,837 [ 3,628 3,256 19]] 200
Bl 32 32 32 o‘
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<F| B
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o
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| ®
122 32
o (D e
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g
w
=
o ¥ 100
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E
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Ramp-B 7| A&+ & 8}4Z np7hs
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11.

AAML 2 x4
L2 I

L EERR
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LAANS 2 =4

11748

*Plane Strain®] H™ B 22 4]

o T EEA TR MIDAS CIVIL
1.2 2 A%

(1) FAe G E =AY

@) A+ A

9
oo
oo
it
e
N
i)

1.3 guALg

() AHEA 8]

DZAYES AEHE @ Ty = 27 MPa
@ "9 == f, = 400 MPa
(A AHE A= ST
A = 9] 5 ZH(kN/m?) A = 9] 5 ZH(kN/m®)
dZadE 24.5 o}ABE X7 23.0
(A 89l o] 7d) 19.0 (A 8k=9] ol &) 10.0
B 10.0 nEge 215
7 AN 8= 25.0 nozmggE 23.0
(3) AH&-Al =] g Al
O ZagE EAAS - E. = 26,700 MPa
@ A2 g A : E; = 200,000 MPa
(@) B=AF R Lo = 30°
(5) E¢+ DK, = 0.500
14 ZnE3
(1) AEAA7F (=9HE) (HEA A3, 2013)

2) ZAYE F27|F B2 A8 ESHS], 2012)
(3) KR-Code (4 =A| 4 Tt

(4) EAAE R AA ] E (FERER, 2013)
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2. @714

AAAL Ed = 2503

12,696

200

o]

5,500

4,696

8,740
5,940

1,4001,000

100 /1,400

12,600

1,000 10,600 1,00

255




M

T

3.13]

54 132 55

46 47 48 49 50 51 52 53

45

125 ¥4

123 22

115 131 121

114 130 120

113 129 119

112 128 118

111 127 117

110 126 116

43

32 124 B3

21

10 122 11

109

107

105

104

42

31

20

9

103

102 108

101

100 106

99

o8

41

30

19

97

96

95

94

93

92

40

29

18

01

00

89

88

87

86

39

28

17

g

¥

i

i

£

i

85

84

83

82

81

80

38

27

16

79

78

77

76

75

74

37

26

15

73

72

71

70

69

68

36

25

14

67

65

63

61

59

57

35

24

13

66

64

62

60

58

56

34

23

12

S ¢ o ¢ o 9 o 0

0 ¢ O 0 ¢ & 9 O O 9

329HAY
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12 3850 9B 2 Lot
ERW &3h5 o] 7 e EstE(DB24 7]%)
D/B, = 0.5 D/B, < 0.5
EII(D, m) =% &35 (Pvl, kN/m) H 1 D/B, Pvl x D, kN/m? H 1
1.0 39.000 0.1 17.000 *DIBy2] 7+ 7S,
9 /\1-‘?, V. PET X_'l]
15 25.000 0.2 27000 | V1* DA
* Byl o] 3k *D/B, &= &35
2. 18.000 i, 0.3 33.000 0 ©
0 &wn Ba% (Pv)e Ee] 7< D
}olo o A . -
25 14.000 "*H% =4 0.40] % 36.000  [hFol Fath
3.0 11.000
3.50] 4 10.000
DB, = 2503/ 12600 = 0.199
1wyl 2EE (DB-24)  Lv = 10.787 kN/m2
Lhl = 0.500 x 10.787 - 5.394 kN/m?
43 7B EHA 55 ) Lco
O = 0500 x (0500 x 23000 + ( 2003 + 1100 / 2 ) x 19.000 )
= 30.004 kN/m?
O = 29833 + 6250 x 19.000 x  0.500 = 89.208 kN/m?
Oy = 89208 + 5446 x 19000 x  0.500 = 140.945 KN/
4459 £ 55 H) Lcs
G = 0500 x( 0500 x 23000 + 0500 x 19.000 +
( 1503 + 1100 / 2 ) x 10.000 ) - 20.765 kN/m?
O = 20675 + 6250 x 10000 x  0.500 = 51.925 kN/m?2
Ove = 51925 + 5446 x 10000 x  0.500 = 79.155 kN/m?
4558 435 H) Lc4
1) B4
Gws = 10000 x( 1503 + 1100 / 2 ) = 20.530 kN/m?
Gwz = 20350 + 6250 x 10.000 = 82.850 kN/m?
Gws = 82850 + 5446 x 10.000 = 137.310 KN/
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4.6 st A=

1) 5ol o % S5

b )

5394  KN/m? 30.004 kN/m?
5.394 KN/m? 89.208
5394  KN/m? 140.945 KN/m?
R R L 15 )
20.765  kN/m? 20.530  kN/m?
51.925  KkN/m? 82.850
79.155  kN/m? 137.310 KN/m?
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el
e N
& ®e 318 3 g8 8
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-

4 BN

o
H

Ry
M
A

B.M.D (Al73}%) [KN-m] : Mxx

MIDAS/Civil
Y POST-PROCESSOR
PLATE FORCE
MOMENT-Mxx
111.55
€7.99
24.42
0.00
-62.70
-106.27
-149.23
-193.39
-236.96
-280.52
-324.08
-367.65
CBALL: ENV USD
LVG NODAL ACTIVE O
MAX : 18
MIN : 102
FILE: EET 7|~

B.M.D (Al5=3F%) [KN:m] : Myy
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S.F.D (Al5=3}%) [kN] : Vxx

S.F.D (Al5=3}%) [kN] : Vyy
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B.M.D (A}-&-3}5) [KN-m] : Mxx

B

B.M.D (A}-8-3}%°) [KN-m] : Myy
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6.2 74 RA

A5 AH&3E
T
Mu(kN-m) Pu(kN) Vu(kN) Mo(kN-m) Po(kN)
15 = g 275.830 287.520 172.000
TR
Mxx TG 84.390 52.740
A X
1= o A 361.600 306.600 226.000
FAAZ Zorn 218.790 136.700
M
vy 3 n 410.640 362.900 256.700
2% vy g =2 367.950 423.570 229.970
THAD
Mxx Zorn 111.640 69.770
A B
0= wipru A 540.000 569.700 337.500
FAAZ Zoln 295.860 184.900
M
vy 3 n 573.460 606.400 358.400
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mm?

1 9HHE
1) 13 HA A (Mxx)
* B Z7
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As = 1212.551
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 172.0
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1000.0 900.0 100.0 275.830 287.520
AAAA G o] fFaizol ds= 900.0 d1' = 100 d2' = 200
* FAEAE AR
@IT=HE
AH8-7H 15F = H29 x 3.33ea = 2141.333 mr'
P =As/(B x D) =0.00238
SAFEA S71-3E 2 o] a= (Asxfy) [ (0.85xfckxB) = 37.322 mm
A ANGHAT HHE et= 0.05849 > 0.004 - .. OK.
o] 7] 4] et =0.003%(H - a/B1 - Dc_min) / (a/B1)
0.005 < gt o] L= NFA vk, of = 0.850 & 283t
@Mn = gf-fy-As-(D-a/2) = 641661797 N-mm
= 641.662 KkN-m > 275.830 kN-m ----- .. 0O.K.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e (€))
----------------- )}
HA o7 AsE T3ttt
Mu
=0

a= Asxfy/ (0.85xfckxb)

K(@2)E K)ol thsdste] 224

fyZ

XAS

2x0.85xfckxb

o

e

HHE

m}‘.l_ll
r

E

)

¢ Age 7

&

X
Tl

8 HI% reg.As =
P < Pmin

. As=[MIN(Pmin,4/3 Req.As)] o] vl <

@v-Vc = @v-1/6- fck-B-d / 1000 =
Iehd ol Bagls

584.567

2- fyxdxAs +
0]
909.413 mm° < AFRETEH - L OK.

~ O.K.
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mm?

a= Asxfy/ (0.85xfckxb)

K(@2)E K)ol thsdste] 224

fyZ

1% B A F4H(Mxx)
A =4
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3Req.As = 360.643
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 52.7
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1000.0 920.0 80.0 84.390 0.000
ATEAAN S fFaxe]ds= 920.0 d1'= 80 d2' = 180
« EAE A&
@FF=EHE
AH-8- % = H16 x 3.33ea = 662.000 i
P=As/(B x D)=0.00072
FABEA 57 2 0] a= (Asxfy) [ (0.85xfckxB) = 11538 mm
HeA AFAL A E et= 0.20033 > 0.004 - .. OK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 205775113 N-mm
= 205.775  KkN-m > 84.390 KkN-m - .. 0O.K.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e 1)
----------------- )
HA o7 AsE T3ttt
Mu
=0
0K

e 2 OK.

xAs?- fyxdxAs +
0]
270.482 mm° < AMgFH L .

2x0.85xfckxb

o

e

HHE

r

m}:]_ll

E

)

¢ Age 7

&

X
Tl

8 HI% reg.As =
P < Pmin

. As=[MIN(Pmin,4/3 Req.As)] o] vl <

597.558 kN

@v-Vc = @v-1/6- fck-B-d / 1000 =
Iehd ol Bagls
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mm?

]

3) 139 A 2H(Myy)
« A 274
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As = 1594.052
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 226.0
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1000.0 900.0 100.0 361.600 306.600
AGAAA D] fFaEolds= 900.0 d1'= 100 d2' = 200
« EAE A&
@FF=EHE
AH-8- T3 = H29 x 6.67ea = 4282.667 mif
P=As/(B x D)=0.00476
SAFEA S71-3E 2 o] a= (Asxfy) [ (0.85xfckxB) = 74643  mm
HeA AFAL A E et= 0.02775 > 0.004 - .. OK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 1256151915 N-mm
= 1256.152 KN-m > 361.600 kN-m - .. 0O.K.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e 1)
a= Asxfy/(0.85xfckxb) e )
K@)E X))ol thdste] 22 2 0 2 AsE -3t
fy? Mu
xAs2- fyxdxAs + =0
2x0.85xfckxb (0]
e A% reqAs = 1195539  mm' < AREHETFH - . OK.
ASWHE:  Pmin<P - .. 0K
* AEY HE
@v-Vc = @v-1/6-+ fck-B-d / 1000 = 584.567 kN
12x ®vx Ve=292284 KN<Vu<®vx Ve - HAAG A2 vjst=A0] o
Req Av = 0.35xbwxs/fy =0.35x1,000.0x300.0/400.0
= 262500 mr
Use Av = 281527 mm (H13x2.22 EA, 74 s=300.0 mm) > reqAv -—- .. OK.
450.0 mm --- .. O.K.

s =300.0 mm < Min (600,0.5D) =
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4

)

*

mm?

139 A FL4F(Myy)
A =4
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As = 938.871
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 136.7
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1000.0 920.0 80.0 218.790 0.000
ATEAAN S fFaxe]ds= 920.0 d1'= 80 d2' = 180
« EAE A&
@FF=EHE
A8 -3 = H16 x 6.67ea = 1324.000 mn
P=As/ (B x D)=0.00144
TABEAN 57H5= 2l 0] a= (Asxfy) / (0.85xfckxB) = 23076  mm
HolA A AT UG F et= 0.09866 > 0.004 - .. OK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 408953254 N-mm
= 408.953 kN'm > 218.790 kN-m - .. 0O.K.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e 1)
----------------- )
HA o7 AsE T3ttt
Mu
=0
"~ OK.

a= Asxfy/ (0.85xfckxb)

K(@2)E K)ol thsdste] 224

fyZ

e 2 OK.

xAs?- fyxdxAs +
0]
704.153 mm- < A& -

2x0.85xfckxb

o

e

HHE

r

m}:]_ll

E

)

¢ Age 7

&

X
Tl

8 HI% reg.As =
P < Pmin

. As=[MIN(Pmin,4/3 Req.As)] o] vl <

597.558 kN

@v-Vc = @v-1/6- fck-B-d / 1000 =
Iehd ol Bagls
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mm?

]

) 128 A 3-F(Myy)
« A 274
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As = 1813.156
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 256.7
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1000.0 900.0 100.0 410.640 362.900
ATEAAN S fFaxe]ds= 900.0 d1'= 100 d2' = 200
« EAE A&
@FF=EHE
AH-8- T3 = H29 x 6.67ea = 4282.667 mif
P=As/(B x D)=0.00476
SAFEA S71-3E 2 o] a= (Asxfy) [ (0.85xfckxB) = 74643  mm
HeA AFAL A E et= 0.02775 > 0.004 - .. OK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 1256151915 N-mm
= 1256152 kN-m >  410.640 KkN-m e 0K,
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e 1)
a= Asxfy/(0.85xfckxb) e 2)
K@)E X))ol thdste] 22 2 0 2 AsE -3t
fy? Mu
xAs2- fyxdxAs + =0
2x0.85xfckxb (0]
22 HT%reqAs = 1359.867  mm‘ < AREHEILE - . OK
ASWHE:  Pmin<P - .. 0K
* g HE
@v-Vc = @v-1/6-+ fck-B-d / 1000 = 584.567 kN
12x ®vx Ve=292284 KN<Vu<®vx Ve - HAAG A2 vjst=A0] o
0.35xbwxs / fy = 0.35x1,000.0x300.0 / 400.0
mi
+2 s =300.0 mm) > reqAv - - OK,
" O.K.

Req Av =
262.500
mit ( H13%2.22 EA,

281.527
450.0 mm

Use Av
s =300.0 mm < Min (600,0.5D) =
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1622.383  mm?

]

6) 25 B A &E (Mxx)
« A 274
pmin = max(0.25+ fck / fy, 1.4/fy) = 0.00350 4/3Req.As =
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 230.0
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1000.0 900.0 100.0 367.950 423.570
AdAA G o] fazgol ds= 900.0 d1'= 100 d2' = 200
« EAE A&
@FF=EHE
AH-8-4 T3 = H29 x 3.33ea = 2141.333 mif
-~ P=As/(B x D)=0.00238
SAFEA S71-3E 2 o] a= (Asxfy) [ (0.85xfckxB) = 37.322 mm
A ANGHAT HHE et= 0.05849 > 0.004 - .. OK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 641661797 N-mm
= 641.662 KkN-m >  367.950 kN-m e 0K,
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e (1)
a= Asxfy/(0.85xfckxb) e 2)
K@)E X))ol thdste] 22 2 0 2 AsE -3t
fy? Mu
xAs2- fyxdxAs + =0
2x0.85xfckxb (0]
2o A% reqAs = 1216.787  mm‘* < AMSHETLE - . OK
AU AE: P < Pmin .. Ass[MIN(Pmin,4/3 Req.As)] o] AH] € - .. O.K.
* g HE
@v-Vc = @v-1/6-+ fck-B-d / 1000 = 584.567 kN
12x ®vx Ve=292.284 KN< Vu<®vx Ve - HAAG A& wjat=70] £},
Req Av = 0.35xbwxs/fy =0.35x1,000.0x300.0/400.0
= 262500 mr
Use Av = 281.527 mn (H13x2.22 EA, Z+2 s=300.0 mm) > req.Av - .. OK,

mm --- .. O.K.

s =300.0 mm < Min (600,0.5D) =
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mm?

a= Asxfy/ (0.85xfckxb)

K(@2)E K)ol thsdste] 224

fyZ

2% HA T EF(Mxx)
A =4
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As = 477.494
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 69.8
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1000.0 920.0 80.0 111.640 0.000
ATEAAN S fFaxe]ds= 920.0 d1'= 80 d2' = 180
« EAE A&
@FF=EHE
AH-8- % = H16 x 3.33ea = 662.000 i
P=As/(B x D)=0.00072
FABEA 57 2 0] a= (Asxfy) [ (0.85xfckxB) = 11538 mm
HeA AFAL A E et= 0.20033 > 0.004 - .. OK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 205775113 N-mm
= 205775 kN-m > 111.640 KkN-m - 5 OK.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e 1)
----------------- )
HA o7 AsE T3ttt
Mu
=0
0K

e 2 OK.

xAs?- fyxdxAs +
0]
358.120 mm° < AMgFH L .

2x0.85xfckxb

o

e

HHE

r

m}:]_ll

E

)

¢ Age 7

&

X
Tl

8 HI% reg.As =
P < Pmin

. As=[MIN(Pmin,4/3 Req.As)] o] vl <

597.558 kN

@v-Vc = @v-1/6- fck-B-d / 1000 =
Iehd ol Bagls
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2394.583 mm?

]

8) 258 A AH(Myy)
« A 274
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As =
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 337.5
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1000.0 900.0 100.0 540.000 569.700
ATEAAN S fFaxe]ds= 900.0 d1'= 100 d2' = 200
« EAE A&
@FF=EHE
AH-8- T3 = H29 x 6.67ea = 4282.667 mif
P=As/(B x D)=0.00476
SAFEA S71-3E 2 o] a= (Asxfy) [ (0.85xfckxB) = 74643  mm
HeA AFAL A E et= 0.02775 > 0.004 - .. OK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 1256151915 N-mm
= 1256.152 KN-m > 540.000 kN-m - .. 0O.K.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e 1)
a= Asxfy/(0.85xfckxb) e 2)
K@)E X))ol thdste] 22 2 0 2 AsE -3t
fy? Mu
xAs2- fyxdxAs + =0
2x0.85xfckxb (0]
22 HT%reqAs = 1795.937 mm‘ < AREHEIE - . OK
ASWHE:  Pmin<P - .. 0K
* AEY HE
@v-Vc = @v-1/6-+ fck-B-d / 1000 = 584.567 kN
12x ®vx Ve=292284 KN<Vu<®vx Ve - HAAG A2 vjst=A0] o
Req Av = 0.35xbwxs/fy =0.35x1,000.0x300.0/400.0
= 262500 mr
Use Av = 281.527 mn (H13x2.22 EA, Z+2 s=300.0 mm) > req.Av - .. OK,
450.0 mm --- .. O.K.

s =300.0 mm < Min (600,0.5D) =
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9

)

*

mm?

2293 T LT (Myy)
A =4
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As = 1272.631
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 184.9
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1000.0 920.0 80.0 295.860 0.000
ATEAAN S fFaxe]ds= 920.0 d1'= 80 d2' = 180
« EAE A&
@FF=EHE
A8 -3 = H16 x 6.67ea = 1324.000 mn
P=As/ (B x D)=0.00144
TABEAN 57H5= 2l 0] a= (Asxfy) / (0.85xfckxB) = 23076  mm
HolA A AT UG F et= 0.09866 > 0.004 - .. OK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 408953254 N-mm
= 408.953 kN'm > 295.860 kN-m - .. 0O.K.
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e 1)
----------------- )
HA o7 AsE T3ttt
Mu
=0
"~ OK.

a= Asxfy/ (0.85xfckxb)

K(@2)E K)ol thsdste] 224

fyZ

e 2 OK.

xAs?- fyxdxAs +
0]
954.474 mm < AR TEE

2x0.85xfckxb

o

e

HHE

r

m}:]_ll

E

)

¢ Age 7

&

X
Tl

8 HI% reg.As =
P < Pmin

. As=[MIN(Pmin,4/3 Req.As)] o] vl <

597.558 kN

@v-Vc = @v-1/6- fck-B-d / 1000 =
Iehd ol Bagls
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2545.803  mm?

]

10) 239 A 35 (Myy)
« A 274
pmin = max(0.25 fck / fy, 1.4/fy) = 0.00350 4/3 Req.As =
fck (Mpa) fy (Mpa) p1 of Dy Mo (kN.m)
27.0 400.0 0.850 0.850 0.750 358.4
B (mm) H (mm) d (mm) 35 (mm) Mu (kN.m) Su (kN)
1000.0 1000.0 900.0 100.0 573.460 606.400
AGAAA D] fFaEolds= 900.0 d1'= 100 d2' = 200
« EAE A&
@FF=EHE
AH-8- T3 = H29 x 6.67ea = 4282.667 mif
P=As/(B x D)=0.00476
SAFEA S71-3E 2 o] a= (Asxfy) [ (0.85xfckxB) = 74643  mm
HeA AFAL A E et= 0.02775 > 0.004 - .. OK.
o171 et =0.003x(H - a/B1 - Dc_min) / (a/p1)
0.005 <gt o] L2 A M H, Of=0.850 & 4 &gt}
@Mn = gf-fy-As-(D-a/2) = 1256151915 N-mm
= 1256152 kN-m > 573460 kN-m e 0K,
OIdedTFE A AE
Mu/®= Asxfyx(d-a/2) e 1)
a= Asxfy/(0.85xfckxb) e )
K@)E X))ol thdste] 22 2 0 2 AsE -3t
fy? Mu
xAs2- fyxdxAs + =0
2x0.85xfckxb (0]
e A% reqAs = 1909352  mm' < AFEHETFH - . OK.
ASWHE:  Pmin<P - .. 0K
* AEY HE
@v-Vc = @v-1/6-+ fck-B-d / 1000 = 584.567 kN
Vu> dvx Ve Aekd 1 73o] F s,
Req Av = (606.4 - 584.567)x103x300.0 / (400.0x900.0x0.75)
= 24.259  mf
281.527 mn (H13x2.22 EA, Z+2 s=300.0 mm)
253.375 kN
450.0 mm --- .. O.K.
<Vu -----.. 0.K.

@v-Av-fy-D /(s x B) =
837.942 kN

Use Av
@v-Vs =
s =300.0 mm < Min (600,0.5D) =
@v-Vn = @v-Vc + @v-Vs =
274



oo
av)
(g
i

Ko
o
2
)

Mu Pu AHE% ®Mn ®Pn
[e}
T kN-m)  (KN) (kN-m) kyy  EE
12 4 275.830 H29 = 300 641.662 233 | OK
o 1
Mxx 84.390 H16 300 205.775 244 | OK
361.600 H29 = 150 1256.152 347 | OK
= W x
IT\A;Y A 218.790 H16 | 150 408.953 187 | ok
410.640 H29 = 150 1256.152 3.06 | O.K
9= 3 367.950 H29 = 300 641.662 1.74 | oK
Mxx 111.640 H16 = 300 205.775 1.84 | OK
540.000 H29 = 150 1256.152 233 | OK
2% WA
My 295.860 H16 = 150 408.953 1.38 | O.K
573.460 H29 = 150 1256.152 219 | OK
2) A A
AHE-E
Vu 2 OVn
5 ShH & H| 31
(NM g o g M
12 w7 o X 287520 H13 2.2EA 300 AGET e gl
£
Mxx = 2 0.000 H13 2.2EA 300 AdAT el
A X 306.600  H13 2.2EA 300 837.942
IS 94 =gt 0.000 H13  22EA 300 Adads 2agls
Myy S o T . . il 1 =2 =3
3 F  362.900 H13 2.2EA 300 837.942
o= my © ¥ 423570 HI3 2.2EA 300 837.942
Mxx ' zoqm 0000 H13 2.2EA 300 AdAT el
A B 569.700 H13 2.2EA 300 837.942
25 94 L ia 1 ] 6 o]0
Myy Zo}X  0.000 H13 2.2EA 300 AdELdagls
3 3 606.400  H13 2.2EA 300 837.942
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9. PR HY M (AE2-El0| 2 s Ajo] o3t BHT B B )

= H, | = | 1000.00 mm A =ol H, | = | 1100.00 mm
B HIZZ L S5H | hy | = 100.00 mm B 2 n =S5 V4 = 100.00 mm
goi2 otz n g5 hy, | = 80.00 mm HA oFE I S5 Vo | = 80.00 mm
selBEE 23 Hel hs = | 820.00 mm HiE 9 Hel Vs | = | 920.00 mm
x| 2 237 7z C,| = 0.00 mm ZIANEMLAIIZEZE | fu | = 27 MPa
x| F w8 AHe C, = 0.00 mm HZ gs 24z f, = = 400 MPa
e ZHE My, = 361.600 kN.m
B @ Sz 4 2ol (R)
R = 1486.61 mm
peliEs
@ bl Zt
6, = 45.00°
6, = 8.12°
63 = 15.75°
6, = 45.00°
Facv = Fac - sin 64
Fach = Fac - cos 6,
Fasv = Fag - sin 6,
Fasn = Fag - cOs O,
V=0
To=Facyt Fagy =Fac: s8N0y + Fpg-sine,  ceeeeenn ©)
>H=0
Fac.n= Fagh
Fac: €0S64 =Fpg - CcOSE=> COSOy e @
Fag = Fac x———
Cc0sO,
A @% A ®ofl thel
) C0sOq .
Ty, = Fac XSiN®; + Fpe x———— x sin©,
Cc0sO,
= Fpcl sin@; + cos®, - tan@,) e ©)
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2) CEHel H¥=A
FAC,\/ = FAC : Sil’] 91
Facn = Fac - cos 6,
Fac ‘FAC,V
ﬁi@
TW FAC h FCD,V = FCD * COSs 63
FAC ® \653 FCD,H = FCD - sin 63
AN Fon.h
FCD \\93‘\
FCD\ ‘FCD \
>V=0:
Facv =Fcov
©8in € = Fep - cos B3 => sin®
e P P
C0SO3
>H=0:
T‘l = FAC,h + FCD,h = FAC . 00861 + FCD' S|n63 .........
Al @E A @ el
sin®; .
Ty = Fac xCc0s©;y + Fpe x ——— x sinBQ;
SOz
= Facl cOSO, +sin@; - tan®;) e
3) oHHE Ay
-2HT=Co &2
My 361.600
Ty = = = 440.976 kN
hs 0.820
My 361.600
Tp = = =  393.043 kN
V3 0.920
- ELO[(AC) 2| =t 3] &by
Al 3 22 EE
To
Fac = , = 486.477 kN
Sin©@; + cosO; * tan®,
Al ® S 25 H
T
Fac = , = 486.477 kN
CO0S©; + sinO; * tan©;
th2fAf Fac =  486.477 kN & A7 ctHdeoz Mg
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A @ 27H
F F 0% 347471 kN
B T Tae X 0s0, ' FAB\  Fep
32\\(/\@
- AES(BD) = AbY
IV=0: ‘
Co = Fag " 8N, + Fgp * 8iN6, Ce
Cy, — Fpg - SinG
Fep =—— 2 - 486.477 kN
SinB,
- AEZ(CD)el hHad oY
Al @ ZHE
Sin®;
Feco = Fac x = 357.402 kN
Seg
- i Ao
A ched 2 (kN) QAER
AC 486.477 E}O|
AB ~347.471 A E 2
BD -486.477 AEH
CD -357.402 AEH
4) Elole] HoE e
HAQIEH (T)=  486.477 kN
LeMat
A 3 T B 486,476.965 = 143081 )
VT ogf,  0.85 x 400 AeR-e mm
ANEHZH
= = 2
1ot =R Ag H 0@ 0 = 0.00 mm?® (1cycle)
=H 29 @ 300 = 2,141.33 mm? (2 cycle)
= = 2
esmympg - H 16 @ 300 = 66200 mm® (1E)
= H @ 0 = 000 mm? (2¢h)
34 = 2,803.33 mm?
As,used = 2,803.33 mm? > 1,430.81 mm?2 = e OK
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1) 1% B A 37 (Mxx) (¥4 z2d: & )

r fck= 27 MPa,  fy= 400 MPa,

= 1000.00 mm, B= 1000.00 mm,

d H = 900.00 mm, dc= 100.00 mm,

Mo=  172.000 kKN-m, As= 2141333 mm?

e o o o 7—dc N = 3.333333 n= 7
-5

Xx =-(n+As/by+(n-As/b-N(@+(2-b-dn-As) = 149.952 mm
fs= M/ (As (d-x/3)) = 94.497 mm
fst=fs (H-Dc_min-x)/(D-x) = 94.497 mm

EEDE LRk

Cc= 100 - 29 / 2 = 85.500 mm
S=min[375-(210/fst)-2.5Cc, 300 - (210/fst) ] = 619.612 mm
ol & =34, 1000 /| 33 = 300 mm < 619.612 mm o.KN
2) 1% 93 FLH(Mxx) (28 273 : &% )
A A
fck = 27 MPa, fy = 400 MPa,
H= 1000.00 mm, B= 1000.00 mm,
d H d= 920.00 mm, dc = 80.00 mm,

Mo = 52.740 kKN-m, As= 662.000 mm?

e o o o 7—dc N= 333 n= 7
L

X =-(n-As/b)+(n-As/b-v(@+(@2-b-dn-As) = 87.822  mm
fs= M/ (As (d-x/3)) = 89.441 mm
fst=fs(H-Dc_min-x)/(D-x) = 89.441 mm

Cc= 80 - 6 /2 = 72000 mm
S=min[375- (210/fst) - 2.5 Cc, 300 - (210/fst) ] = 700466  mm
Aowda P@uj=ztd; 1000 /33 = 300 mm < 700466  mm 0K
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3) 12 ¥ 35 (Myy) (¥ =d: F& )

r fck= 27 MPa,  fy= 400 MPa,
H= 1000.00 mm, B= 1000.00 mm,
d H d= 900.00 mm, dc= 100.00 mm,
Mo=  226.000 kKN-m, As= 4282667 mm?
o o o o —pd N=  6.67 n= 7
-5
Xx =-(n+As/by+(n-As/b-N(@+(2-b-dn-As) = 204.244  mm
fs= M/ (As (d-x/3)) = 63.433 mm
fst=fs (H-Dc_min-x)/(D-x) = 63.433 mm

EEDE LRk

Cc= 100 - 29 / 2 = 85.500 mm
S=min[375-(210/fst)-2.5Cc, 300 - (210/fst) ] = 993.178 mm
HeH o FFu=4; 1000 | 67 = 150  mm < 993.178 mm o.K!
4) 1% gA FT4F(Myy) (B =7A: &% )
N N
fck = 27 MPa, fy = 400 MPa,
= 1000.00 mm, B= 1000.00 mm,
d H = 920.00 mm, dc = 80.00 mm,

Mo=  136.700 kKN-m, As= 1324000 mm?

e O o o —xdc N = 6.67 n= 7

- gAY

X =-(n-As/b)+(n-As/b-V(@+(@2-b-dn-As) = 121.648 mm
fs= M/ (As (d-x/3)) = 117.400  mm
fst=fs(H-Dc_min-x)/(D-x) = 117.400 mm

EEDE RSk

Cc= 80 - 6 /2 = 72000 mm
S=min[375- (210/fst) - 2.5 Cc, 300 - (210/fst) ] = 490782  mm
Aowda P@ujetd; 1000 /67 = 150  mm < 490782 mm 0K
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5) 1% A 35 (Myy) (FH4z2d: s& )

r fck= 27 MPa,  fy= 400 MPa,
H= 1000.00 mm, B= 1000.00 mm,
d H d= 900.00 mm, dc= 100.00 mm,
Mo=  256.700 kKN-m, As= 4282667 mm?
o o o o —pd N=  6.67 n= 7
-5
Xx =-(n+As/by+(n-As/b-N(@+(2-b-dn-As) = 204.244  mm
fs= M/ (As (d-x/3)) = 72.049 mm
fst=fs (H-Dc_min-x)/(D-x) = 72.049 mm

- Ao FHof A4

Cc= 100 - 29 / 2 = 85.500 mm
S=min[375- (210/fst)- 2.5 Cc, 300 - ( 210/ fst) ] = 874399  mm
HeH o FFu=4; 1000 | 67 = 150  mm < 874.399 mm o.K!
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6) 2% B A 37 (Mxx) (¥4 z2d: & )

r fck= 27 MPa,  fy= 400 MPa,
H= 1000.00 mm, B= 1000.00 mm,
d H d= 900.00 mm, dc= 100.00 mm,
Mo=  229.970 KN-m, As= 2141333 mm?
e o o o 7—dc N = 3.333333 n= 7
-5
Xx =-(n-As/b)+(n-As/b-~@+@2-b-dn-As) = 149.952  mm
fs= M/ (As (d-x/3)) = 126.345 mm
fst=fs (H-Dc_min-x)/(D-x) = 126.345 mm

Az Ad) F407

Cc= 100 - 29 / 2 = 85.500 mm
S=min[375-(210/fst)-2.5Cc, 300 - (210/fst) ] = 409.541 mm
HeH o FFu=4; 1000 / 33 = 300 mm < 409.541 mm o.K!
7) 2% A FLH(Mxx) (28 273 : &% )
A A
fck = 27 MPa, fy= 400 MPa,
H= 1000.00 mm, B= 1000.00 mm,
d H d= 920.00 mm, dc= 80.00 mm,

Mo = 69.770 kKN-m, As= 662.000  mm?

e o o o 7—dc N= 333 n= 7
L

X =-(n-As/b)+(n-As/b-v(@+(@2-b-dn-As) = 87.822 mm
fs= M/ (As (d-x/3)) = 118.322  mm
fst=fs(H-Dc_min-x)/(D-x) = 118.322 mm

Cc= 80 - 16 / 2 = 72.000 mm
S=min[375 - (210/fst) - 2.5 Cc, 300 - ( 210/ fst) ] = 485555  mm
HeH o FFu=4; 1000 / 33 = 300 mm < 485.555 mm o.K!
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8) 2% ¥ 45 (Myy) (¥ =d: F& )

r fck= 27 MPa,  fy= 400 MPa,
H= 1000.00 mm, B= 1000.00 mm,
d H d= 900.00 mm, dc= 100.00 mm,
Mo=  337.500 kKN-m, As= 4282667 mm?
o o o o —pd N=  6.67 n= 7
-5
Xx =-(n+As/by+(n-As/b-N(@+(2-b-dn-As) = 204.244  mm
fs= M/ (As (d-x/3)) = 94.728 mm
fst=fs (H-Dc_min-x)/(D-x) = 94.728 mm

EEDE LRk

Cc= 100 - 29 / 2 = 85.500 mm
S=min[375-(210/fst)-2.5Cc, 300 - (210/fst) ] = 617.577 mm
HeH o FFu=4; 1000 | 67 = 150  mm < 617.577 mm o.K!
9) 2% YA FAFE(Myy) (=23 F& )
N N
fck = 27 MPa, fy = 400 MPa,
= 1000.00 mm, B= 1000.00 mm,
d H = 920.00 mm, dc = 80.00 mm,

Mo=  184.900 kKN-m, As= 1324.000 mm?

e O o o —xdc N = 6.67 n= 7

- gAY

X =-(n-As/b)+(n-As/b-V(@+(@2-b-dn-As) = 121.648 mm
fs= M/ (As (d-x/3)) = 158.795 mm
fst=fs(H-Dc_min-x)/(D-x) = 158.795 mm

EEDE RSk

Cc= 80 - 6 /2 = 72000  mm
S=min[375- (210/fst) - 2.5 Cc, 300 - (210/fst) ] = 315922 mm
Aowda P@ujetd; 1000 /67 = 150  mm < 315922  mm 0K

283



10) 1% A 3H(Myy) (FH4z2d: s& )

r fck= 27 MPa,  fy= 400 MPa,

H= 1000.00 mm, B= 1000.00 mm,

d H d= 900.00 mm, dc= 100.00 mm,

Mo=  358.400 KN-m, As= 4282667 mm?

o o o o —pd N=  6.67 n= 7

-5

Xx =-(n-As/b)+(n-As/b-~@+@2-b-dn-As) = 204.244  mm

fs= M/ (As (d-x/3)) = 100.594 mm

fst=fs (H-Dc_min-x)/(D-x) = 100.594 mm

- Ao FHof A4

Cc= 100 - 29 / 2 = 85.500 mm
S=min[375- (210/fst)- 2.5 Cc, 300 - ( 210/ fst) ] = 560.098  mm
HeH o FFu=4; 1000 | 67 = 150  mm < 569.098 mm o.K!
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103 A A E 8 oF

1) #LPE 2}

o Mo =22 fs Cc S Smin
= (KN-m) (mm) (Mpa) (mm) (mm) (mm)
1= ¥4 o B 172.000 H29 94 85.5 300 620
Mxx Zorm 52.740 H16 89 72.0 300 700
Ay B 226.000 H29 63 85.5 150 993
= M %

1 T\/Iyﬁy;(ﬂ =olx 136.700 H16 117 72.0 150 491
sF H 256.700 H29 12 85.5 150 874
22 Wz o B 229.970 H29 150 85.5 300 410
Mxx =olx 69.770 H16 118 72.0 300 486
Ay B 337.500 H29 95 85.5 150 618

2% HA el
Myy < oF5 184.900 H16 159 72.0 150 316
sF H 358.400 H29 101 85.5 150 569
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RAMP-B(B1) MAIZE TZ=HLHA

—

1. Ramp-B(B1) ZHH[HIRIF OPENTE EZHO

2. Ramp-B(B1) OPENE 2 AHZ

=

ol
oY

FHE

0

3. Ramp-B, B1 7|& =& 2I™MA

oY

E

[
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1. Ramp-B(B1) A4 ¥+ OPEN{ B 7AYH

1.1 EZAY #1

g2
%3 R g 3
gy S — ~ H5 -
i A 500x500 71 i
z ! 9,400 2 9,400
o },1011'750‘ 2@ 3,250 = 6,500 50, o ’]00.'750. 2@ 3,250 = 6,500
8 8 . —— K 2 g i -
=2 € OF [Ranp-B 5 2
wn w
3 2
o = y
o] . lD' [
g & ~’ g £ |-
i) el - = EL.:-11.368 [
AR P €62 | g Hi
™ (EL.:-10.048 (EL.:-9.451) ™ (EL.:-10,048
150, 1,600 | 9,400 L1600 150 150 ), 1,600 9,400 11,600 150
12,600 | 12,600

+ .

$N FHEAED) - AT A A S(AFD) - A BeE

4
of
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WA FEE(AFD) - 7|5Fq5F AN FHE(AFD) - B 53
3) F-AE AHA
- . i A3
- A A AN TS ERRICED A A
8] Ekel 4L (3.0m x 3.0m) | 2046.13 kN| 1937.45 kN[ 2602.55 kN| 1308.21 kN|
A e = 2602.55 kN| 1308.21 kN
4) A g A A
B 3 & & A
2~ =) == - 2 2 =
. ﬁl;i}z M = WLH11 Mul = 2602.55 x 3.000 / 11 2129.36 kN.m
AL-&-8h5 Msl = 1308.21 x 3.0002 / 11 = 1070.35 kN.m
o~ =) = - 2 =
AmdE ﬁlz}z Mo wiye |Mu2= 260255 < 3.000° / 16 1463.93 kN.m
AL-8-8h5 Ms2 = 1308.21 x 3.0002 / 16 = 735.87 kN.m
a4 o =@ Su=1.15xWL/2| Su = 1.15 x 260255 x 3.000 / 2 -
== 0 - 0.15WL 0.15 x 260255 x 3.000 = 3318.25 kN
5 AdeH HE
¥ L/D<4o0]H 7] 1
L 3.000 m
— = = 2041 < 4 on
D 1.470 m e
¥ ZeH olug d&no e HAAGH S A bl o538 w23,
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6) FH-AH FEHES

O FATFHE

« A= 0

e fck = 27 MPa e fy = 400 MPa o B =1 mm
e Mu = 21294 kN.m + Su = 3318.3 kN e Ms = 10704 kN.m ¢ dd = 1470 mm
e B = 1140 mm e d = 1470 mm e d = 130 mm A EA|
« of = 0.85 e ¢ov = 0.75 o FAHI 1 WX
» a = 66.647 mm 714
Required As = Mu/ [¢f-fy(d - a/2)] = 4359 mm? [ p = 0.00260 ]
= Asfy /(0.85-fck'B) = 66.647 = 7}Aa .. 0K
k1l = 0.850 = Pb = 0.85-kl-(fck/fy)-600/(600+ fy) = 0.03
Pmax = 0.75-Pb = 0.02198 = MAX As = 36834 mm?
Pminl = 1.4 /fy = 0.00350 = MIN As = 5865 mm?
Pmin2 = 0.25+fck/fy = 0.00325 = MIN As = 5446  mm®
Pmin = max(Pminl,Pmin2) = 0.0035 = MIN As = 5865 mm?
4/3‘Req As = MIN As = 5812 mm?
“. P<Pmin CASE = As=MIN(Pmin,4/3 Req.As) ©]/gul -
USE As:H 29 @ 150 = 5525 mm? [ 86 ea/m |
H Oo@ 0 = 0 mm? [ 0.0 ea/m ]
H 0@ O = 0 mm® [ 0.0 ea/m 1]
TOTAL = 5525 mm? [ p= 0.00330 ]
@ Moment check : Md = 2681.89 kN.m > Mu = 2129.36 kN.m O.K
@ Shear check
v Ve = ¢v-1/6-Vfck-B-d = 1088.46 kN < Vu = 3318.25 kN
1/2-dv Ve = 544.23 kN < Vu = 3318.25 kN
LAEET IS
i R 2 s = 300 mm
0.35 b0 s/ fy = 299 mm® = [HaAGd ]
Req. As [ 3 y N
Vs s/ [dv fyd] = 1517 mm = (AL ATHT ]
Vs < 2/3 4 (ck)Xbxd = 5805.14 kN o]=& 0O.K
s USE Av = H 22 X 4.0 ea/m = 1548 mm? > 1517 mm® 0.K
dvVn = ¢ov Ve + v Vs
= 1088.46 + 2276.15 = 3364.61 kN > Vu = 3318.25 kN
Rm = Md / Mu = 1.26
@ d+] &8 A4
k = -np ++ [ 2mnp + (np ) | [~ n = 71
= - 7 x 0003297 ++ [ 2 x 002 + 0022 1 = 0.193
i =1 - k/ 3 « 1 - 019 / 3 = 094
fs = M / [As-djl & 1070.35 /[ 5525 x 1470 x 0.94 ]= 140.810 MPa
@ AFHEINEs AE
Ce(IFH T xW T 2AYE HHALO| O] HAFA)= 116 mm
sy = 375 X (210/fs) - 2.5XCc
= 375 x ( 210 / 140810 ) - 25 X 116 = 270.514 mm
sy = 300 X (210/fs)
= 300 x ( 210 / 140.810 ) = 447.411 mm
o1 A T 1+ 4s = MIN(sy, sp) = 270514 > 108 mm - 0K
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e fck = 27 MPa o fy = 400 MPa o B =1 . A= 0 mm
e Mu = 146393 kN.m « Su = 0.00 kN e Ms = 73587 kN.m =+ dd = 1470 mm
e B = 1140 mm e d = 1470 mm e d = 130 mm HOAE A
« ¢of = 0.85 e« ¢ov = 0.75 o FET 1 W Hix
» a = 45485 mm 714
Required As = Mu/ [¢f-fy-(d - a/2)] = 2975 mm? [ p = 0.00178 ]
a = Asy /(0.85-fck'B) = 45485 = 7}Aa - 0K
kl = 0.850 = Pb = 0.85'kl-(fck/fy)-600/(600+fy) = 0.03
Pmax = 0.75-Pb = 0.02198 = MAX As = 36834 mm?
Pminl = 1.4 /fy = 0.00350 = MIN As = 5865  mm?
Pmin2 = 0.25vfck/fy = 0.00325 = MIN As = 5446  mm?
Pmin = max(Pminl,Pmin2) = 0.0035 = MIN As = 5865  mm?
4/3'‘Req As = MIN As = 3967 mm?
- P<Pmin CASE = As=MIN(Pmin,4/3 Req.As) ©] vl
USE As: H 29 @ 150 = 5525  mm? [ 86 ea/m |
H O @ O = O mm2 [ OO ea/m ]
TOTAL = 5525 mm? [ p= 0.003297 ]
4 Moment check : Md = 2681.89 kN.m > Mu = 1463.93 kN.m .. 0K
Rm = Md / Mu = 1.83
@ A9 &8 AHA
k = -np ++ [ 2 + (np ) ] [~ n = 71
= - 7 X 0003297 ++ [ 2 x 002 + 0022 1 = 0.193
i =1 -%k/ 3 « 1 - 019 / 3 = 094

fs = M / [Asdj] & 735.87 /[ 5525 X 1470 x 0.94 ]= 96.810 MPa

@ AFHAINEs HE
Ce(QAAT xH 22 E wHAo] o] H4aF7)= 116 mm
s, = 375 X (210/fs) - 2.5%Cc
= 375 x ( 210 / 9681 ) - 25 x 116 = 524.699 mm
s, = 300 X (210/fs)
= 300 x ( 210 / 9681 ) = 650.759 mm
Qg A Hs = MIN(s,, sp) = 524.699 > 108 mm L 0K
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2. Ramp-B(B1) OPENY v 7} A2 A E
0 Ramp B BLOCK-1(=E) Block-out 22 &2 HEM HE

(1) Block-outOll Slol 2= 2

- FEZ (126) H 29 - 10 ea = 5067.00 mm?
(2#) H 29 - 10 ea = 5067.00 mm?
(3ct) H 25 - 5 ea = 2533.50 mm?
(1) H 32 - 10ea = 7942.00 mm?
(2et) H 29 - 10 ea = 5067.00 mm?
- HEEz (1) H 16 - 3 ea = 595.80 mn?
(2#) H 16 - 3 ea = 595.80 mm?
(3*) H 16 - 3 ea = 595.80 mn?
(1) H 16 - 3 ea = 595.80 mm?
(2#) H 16 - 3 ea = 595.80 mm?
EIEAH = 28655.50 mm?
(2) Block-out® 22 &2
- B2(2H) (12t) H 29 - 10 ea = 5067.00 mm?
(2#) H 29 - 10 ea = 5067.00 mm?
(3&t) H 29 - 10 ea = 5067.00 mm?
- 22(H) (1) H 29 - 10 ea = 5067.00 mm?
(2¢t) H 29 - 10 ea = 5067.00 mm?
(3%%) H 29 - 10 ea = 5067.00 mm?
HIZAY = 30402.00 mm?
(3) 24 a2z HE
S22 30402m* ) > BHE22( 28655.5mm? ) e .
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0 Ramp B BLOCK-1(ZHI2t2I ) Block-out 2L 22 MMM HE

(1) Block-outOll Slol 2= 2

- FEZ (1eh) H 29 - 26 ea = 13174.20 mm?
(22t) H 29 - 26 ea = 13174.20 mm?
(3&t) H 25 - 13 ea = 6587.10 mm?
(18h) H 32 - 26 ea = 20649.20 mm?
(2et) H 29 - 26 ea = 13174.20 mm?
- HHEEZ (1eh) H 16 - 12 ea = 2383.20 mm?
(2¢t) H 16 - 12 ea = 2383.20 mm?
(3&t) H 16 - 12 ea = 2383.20 mm?
(1) H 16 - 12 ea = 2383.20 mm?
(2¢t) H 16 - 11 ea = 2184.60 mm?
EIEAH = 78476.30 mm?
(2) Block-out® 22 &2
- BAHHEZ (12) H 29 - 20 ea = 10134.00 mm?
(1) H 29 - 14 ea = 7093.80 mm?
- B2(2H) (126) H 32 - 14 ea = 11118.80 mm?
(2¢t) H 32 - 14 ea = 11118.80 mm?
(3&t) H 32 - 14ea = 11118.80 mm?
- B2 (%) (1eh) H 32 - 14 ea = 11118.80 mm?
(2¢t) H 32 - 14 ea = 11118.80 mm?
(38t) H 32 - 14ea = 11118.80 mm?
IS = 83940.60 mm?
(3) 24 a2z HE
P2 E 22 ( 83940.6mm?* ) > BHE2( 78476.3mm2 ) e .
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0 Ramp B BLOCK-1(&J|) Block-out 22 &2 HEM HE

(1) Block-outOll Slol 2= 2

- FEZ2 (1) H 29 - 5 ea = 2533.50 mm?
(2%) H 29 - 5 ea = 2533.50 mm?
(3%) H 25 - 3 ea = 1520.10 mm?
(1t) H 32 - 5 ea = 3971.00 mm®
(2=t) H 29 - 5 ea = 2533.50 mm?
- HgE=2 (1t) H 16 - 2 ea = 397.20 mm?
(2&t) H 16 - 2 ea = 397.20 mm?
(3%) H 16 - 2 ea = 397.20 mm?
(14) H 16 - 2 ea = 397.20 mm?
(2=t) H 16 - 1 ea = 198.60 mm?
I SH = 14879.00 mm?
(2) Block-out® £ &2
- B2 (+H) (1) H 25 - 16 ea = 8107.20 mm?
(2&t) H 25 - 0 ea = 0.00 mm2
(8) H 25 - 0 ea = 0.00 mm?
- B2 (=H) (1) H 25 - 16 ea = 8107.20 mm®
(2t) H 25 - 0 ea = 0.00 mm?
(3%t) H 25 - 0 ea = 0.00 mm2
HISH = 16214.40 mm®
(3) 24 a2z HE
SLEZ( 16214.4mm* ) > SHE 22 14879mm% ) e .
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3. Ramp-B, Bl J|& X2 ¢tNHd HE
3.1 &x Al &8 2206t

3.1.1 e

1,000
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©
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O» ©

o o

— S}
[ee}
o
o
<

o =}

< <

~ =)

[ee] w
o
s}
<

! 500%500
500X500

1,400

5,940

8,740

150

150 1,600 ‘ 9,400 ‘ 1,600

12,600
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2) 1¥OE
@O DAHoE ( KNotz=dl ¢S ¥ )
- ASPHALT Z&ot= 0.500 x 23.00 = 11.500  kN/m?
- E M 18.506 x 19.00 = 351.614  kN/m?
* Total Wdi = 363.114  kN/m?
@ ODHFoHE ( XNot==It Us J< : 6L =-1.000 m )
- ASPHALT Z &35S 0.500 x 23.00 = 11.500  kN/m?
- E(Xlol==< 0l4) 0.500 x 19.00 = 9.500 KN/m?
- &(Xl5t=<l 0l35t) 18.006 x 10.00 = 180.060  kN/m?
* Total Wd2 = 201.060  kN/m?
3) gdl=
- L0 E5E (0B-24 ME) - KoglerAloff 2|8t 2™ &ot59 SIt SEXE o=
E112(D,m) C2HO E5tE (kN/m? ) E112(D,m) C2HO| EotE (kN/m?
1.0 51.0 1.5 39.0
2.0 21.0 2.5 17.0
3.0 15.0 4.0 15.0
5.0 15.0 6.0 15.0
7.0 15.0 8.0 12.0
9.0 11.0 10.0 10.0
=)D/ Bo & E2t2 Pvl x D 9 Agis MESHH
O A2 20 HEots ot (WI1) - ET 19.006m
- Wit = 10.000 kN/m?
4) Xlot=2 ( XIgt+=< : GL=-1.000 m )
O A2&sAB0 H8ol= ot =
- Ww1 = 18.006 x 10.000 = 180.060 kN/m?
5) 48 XE5t5
® Xat=2t glg &=
363.114 + 10.000 = 373.114  kN/m?
@ Kot gig &=
201.060 + 10.000 + 180.060 = 391.120  kN/m?
@ =zl &=st= = 391.120  kN/m?
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3.2 BHE A &7 HEotS
3.2.1 ¢l

1,000

6,310
5,310

1,000

5,500

12,696

4,696

1,4001,000

8,740
5,940

|1 —

100 /1,400

150 1,600‘ 9,400 1,600

12,600
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1) 2HXNS
- A2 EHE 1.000 X 12.600 X 25.000 = 315.000 KkN/m
- 32t sdiE 0.500 X 12.600 X 25.000 = 157.500  kN/m
- ot =dE 1.000 X 12.600 X 25.000 = 315.000 KkN/m
- &= 9H 1.000 X 10.196 X 25.000 = 254.900  kN/m
- = 49X 1.000 X 9.440 X 25.000 = 236.000  KkN/m
<. Total Wd1 = 1278.400 KN/m
= 101.460  KkN/m?
2) D¥oE
@ DHGIS ( Not$It gl 32 )
— ASPHALT Z&ot= 0.500 x 23.000 = 11.500  kN/m?
- A%=+X St= 5.500 x 10.000 = 55.000  kN/m?
- E A 5.810 x 19.000 = 110.390  kN/m?
<. Total Wd1 = 176.890  kN/m?
@ LHGE ( Xak==It A2 @=L 6L =-1.000 m )
— ASPHALT ZZ&ot= 0.500 x 23.000 = 11.500  kN/m?
- A%=+X St= 5.500 x 10.000 = 55.000  kN/m?
S (XIot==< 0l4) 0.500 x 19.000 = 9.500 KN/m?
- &(Xlot=< Oolot) 5.310  x 10.000 = 53.100  kN/m?
* Total Wd2 = 129.100  kN/m?
3) gdl=
- L0 265 (0B-24 BE) - KoglerAlOll 2lst S22 &61F9 SIt SEX ofE
E1/12(D,m) C2HO E5tE (kN/m? ) E1/2(D,m) C2HO E5tE (kN/m? )
1.0 51.0 1.5 39.0
2.0 21.0 2.5 17.0
3.0 15.0 4.0 15.0
5.0 15.0 6.0 15.0
7.0 15.0 8.0 12.0
9.0 11.0 10.0 10.0
=)D / Bo o Z2tat2 Pvl x D o AAUS HEEHCY.
@ A2 BN HEote ot (W) - E11 6.310m
- Wit = 15.000 KkN/m?
4) Xot=e ( Klot4+=< : GL =-1.000 m )
@ A2sUE0 EHEote ot s
- Wwi = 5.310 X 10.000 = 53.100  kN/m?
5) 48 XE5S
® Xlot+=Jt gig &=L
101.460 + 176.890 + 15.000 = 293.350  kN/m?
@ Xlot+=Jt glg &2
101.460 + 129.100 + 15.000 + 53.100 = 298.660  kN/m?
® zth &8ot=s = 298.660  kN/m?
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