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AEZA U 2AECio
1.1 dEXAH
1) WEHA
» WY AEN(EHEE)
» TAREA HEL dAEL
» DEs=g 1l S
» X2t74 :L=180.000m (=55.000m + 70.000m + 55.000m)
» HAFKIZ2F :Ls=179.000 m (= 54.500m + 70.000m + 54.500m)
» DES 14310 m (R & =: 13.500 m)
» HO=0l: 2200 m (AOGH=: 3200 m , GHXIZ2tZE: 8110 m)
(Girder: 2 EA, Stringer: 1 EA)
» 2AEEA 0 1,507.000 m (E2 SAA J|IF)
» WEEAF2E: 90.00 (Al &), 90.00 (& A)
2) =¥ IES
) ESkel =S
» 2T XS Y& = 7850 KN/m’
» HZ2E232E Yon = 25.00 kN/m’
» OlAR X Yop = 23.00 kKN/m’
» 232IE Yo = 2350 kKN/m’
@ Eot=
» DB-24 , (DL-24 )
» AN % I=15/ (40+L)<0.3
3) MNEMZ
@D Steel Box
» SM 490 (Z=%M - Box Girder, L-Rib, Splice)
» SM 400 (5 - Cross Beam, Stringer, Stiffener, Diaphragm)
» BEAH=> Es = 2.05E+05 MPa
» MCOIEFAH 4 : Gy=E,/2(1+v)= 78846 MPa
@ Hh & et
fck = 27 MPa Ec = 26,681 MPa
fy = 400 MPa SD 400 Es' = 20E+05 MPa
€) E& H ==t
D FA0S HegdY, 2EEE & HEHSHE Hdtote ZR0 H
EdAd=HlnE 8 2 HESZ &L
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120.460

565.780

565.750

120.450

157.570

741.150

741.180

157.580

+

+

178.140

713.400

713.400

178.140

+

+

99.580

596.000

596.000

99.580

555.750
2,616.330
2,616.330

555.750

kN

kN

kN

kN

O

874.281

6,344.160

8,742.810

kN




2)

» HIE T HHE S S2USHH 2SS = SR AAXNE NE2=Z iAot gt AFFSHCL
o g
22.70: 18.144 15.030 20.783 20.358
1 \ I 'R [] l!—J TJ \ [T Al
» MIDAS/CIVILS| Self Weight © 2 Gt= S THGHS!HCE.
P1 P2 Pt
Mt
B 5t = 3.200 m
HHE HEDIS &t
Girder -1 Girder - 2
2 =2 ST-1
G-11 G-12 G-21 G-22
P1 (kN/m) -22.704 -18.144 -15.030 -20.783 -20.358
HE S Pt (kN/m) -40.848 -15.030 -41.141
X = [Mt (kN m/m) -7.296 - -0.680
&AL (m) 0.179 - 0.017
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( 0150 x 0485 + 0.058 x 0485 / 2
+ 0208 x 0250 + 0.168 x 0250 / 2
+ 0375 x 0215 ) x 25.00 x 1EA + 0.000 = 6.003 kN/m

(H2h

-8t=371: (1) = 0950 x 2500 = 23750 kN/m* (A@l: 0.030 ~ 0180 )
(2 = 0465 x 2500 = 11625 kN/m? (A2: 0180 ~ 0.238 )
() = 0215 x 2500 = 5375 kN/m? (A2: 0238 ~ 0405 )

0.080 x 23.00 = 1840 kN/m?
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14.15 0.542 7.606 0.397 14.153
C T T 1 lL&X J%MJHmLJ [ AT
HHE HESHS AHE
Pt
P1 P2
Mt
B 5t = 3.200 m
HHE HEDIS &t
Girder -1 Girder - 2
2 =2 ST-1
G-11 G-12 G-21 G-22
P1 (kN/m) -14.157 -0.542 -7.606 -0.397 -14.153
g & =] Pt (kN/m) -14.699 -7.606 -14.550
DAEGHE (Mt (KN m/m) -21.784 - 22.010
&AL (m) 1.482 - -1.513
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HI &S
» DB-24
Pf Pr Pr - Pf = 240 kN - ME HRE= 300 m
4.200 4.200 _ o= _
~9.000 - Pr= 90 kN &2k el = 180 m
» DL-24
Pm(Ps) - W o= 127 KWN/m - HMESZ= 300 m
W - Pm = 1080 kN
| ) - Ps = 1560 kN
A L I=2E 2H
> GIA2 DE : We = 13500 m P
» MHUTBE . W = We/N= 3375 m < 360 m .~ W = 3000 m=g

(BHWOIBZE EEERE0! 3m OtCt AZAIHAM SAHXHE 4= OILIZ 20 BASHO L0Y =

Ep B
» 1=15/(40+L) < 03

0JIM, L2 daH ez A sMol zltiS=10] Zdlot=S MoteEl S 2ots0] Mot

1

S ER-Eb RS - ABAN (GIEHAD) : L= 5450
1 =15/ @40+L)= 0.159
© & © @ O A5AH (GHEHAE@) : L= 6225

I =15/ (40+L)= 0.147

- W53 (GBES9IAG) : L= 7000

54.50 70.00 54.50 I =15/ (40+L)= 0.136




4) S15t= XS X (MIDAS/CIVIL2| Moving Load Analysis 2 2 Gt= Hat)
G15 HEXste 2
405 3,000 3,000 3,000 3,000 1,500 405
600{ 1,800 {600 600{ 1,800 {600 600{ 1,800 {600 600{ 1,800 {600
PI(Pr) P(Pr)  PI(Pr) PI(Pr) - PI(Pr) PI(Pr)  PI(Pr) Pi(Pr)
L ! t ! t ]
Pm(PS)JI Pm(Ps)J] Pm(Ps)é Pm(PS)J]

N AN NN AN 3
K /—‘
T T J

L 40 ‘ [ I B I
B } || |
| ‘ D
I I
|- I
|
|
1,500 3,200 2,455 2,455 3,200 1,500
14,310
G2 HEAMse| Z2
405‘ 1,500 3,000 3,000 3,000 3,000 405‘
600{ 1,800 {600 600{ 1,800 {600 600{ 1,800 {600 600{ 1,800 {600
P{(Pr) PE(Pr) - Pi(Pr) Pi(Pr) - PE(Pr) PE(Pr) - Pi(Pr) PH(Pr)
L} i [ i b4 1 1]
Pm(Ps)JJ Pm(Ps)J’ Pm(Ps)J] Pm(Ps)J’
W
AN AN AN Wﬂ
J

1,500

|
2,455 3,200

2,455

3,200
14,310

1,500
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3.1
1)

Girder

Section & ©HH @ 9F
Thickness (cm) EA
Section Flange Rib Rib =78 =0
Web (cm)
Upp. Low. Upp. Low. Upp. Low.
Section-A 1.2 1.6 1.2 1.2 1.2 7 3 220.0
Section-B 1.2 21 1.2 12 12 7 3 220.0
Section-C 1.2 1.6 1.2 12 12 7 3 226.6
Section-D 1.2 22 1.2 12 12 7 5 247.9
Section-E 22 22 1.2 12 12 7 5 263.7
Section-F 22 22 1.2 12 12 4 5 295.7
Section-G 3.4 3.4 1.2 12 12 4 5 320.0
Section-H 1.2 1.6 1.2 12 12 7 5 247.9
Rib =0| 18.0 18.0

> Hloto = b = 7155 an

» SHX SE=Z bl = 100 cm (&FEX) bl = 100 cm (GtREeHX)

» 220 b b2 = 3200 cm (&FEX) b2 = 3200 cm (GIREEHX)

» S EE b3 = 3400 cm (&FEX) b3 = 3400 cm (GIREeHX)

» Hiero = Tc = 250 cm

> HHEE S XI=0l Th = 50 om

> EHE A=t N = 8

» HiZE E2 02 Upp= 4 Low= 4 cm




Section & FtHEM : Girder

S HEE 24 SHH2X QHE
Section
A (sz) Ixx (cm®) Iyy (cm®) Izz (cm4)

Ste A 1,696.0 24,155,982 15,983,976 22,789,363
Section-A

gids 3,931.9 31,410,128 32,724,113 118,178,230

St 1,866.0 25,662,550 17,788,290 24,427,029
Section-B

gids 4,101.9 33,981,133 38,164,639 119,815,896

PSP 1,711.8 25,285,501 17,032,773 23,197,916
Section-C

s = 3,947.8 32,751,328 34,727,328 118,586,783

St 2,010.2 30,988,217 23,796,109 26,481,627
Section-D

s = 4,246.1 40,407,463 51,089,453 121,870,494

St 2,388.1 39,688,248 34,017,954 30,735,011
Section-E

s = 4,624.0 44,923,957 59,130,825 126,123,878

St d 2,400.1 46,446,220 42,111,526 32,715,874
Section-F

gids 4,636.0 52,108,482 74,356,320 128,104,741

St A 3,274 59,291,824 71,441,951 42,080,891
Section-G

gids 5,510 63,221,286 113,890,584 137,469,758

2SR 1,806 29,016,451 21,193,412 24,516,427
Section-H

St s 4,042 37,143,424 43,235,345 119,905,294




1)

Section-A
b
‘ ‘ » b = 7155 cm
| | T » blu 10.0 cm
w T Th » b2u = 3200 cm
7-180x12 » b3u 340.0 cm
tw Y u » bll = 100 cm
3180 x 12 LZ » b2l = 3200 cm
» b3l 340.0 cm
t » Tc = 250 om
bl b2 b » Th 50 cm
b3 > 220.0 cm
> 8
SN A
- 2 7 = As(cm?) Y(cm) AsY(cm?) | AsY2(cm* ) Io(cm* )
UPP. FLG. (1 - 3400 x 1.2 408.0 110.6 45124.8 4990802.9 49.0
UPP.RIB (7 - 180 x 1.2 151.2 101.0 15271.2 1542391.2 4082.4
WEB 2 - 2200 x 1.2 528.0 - - 2129600.0
LOW.RIB |3 - 180 x 1.2 64.8 -101.0 -6544.8 661024.8 1749.6
LOW.FLG.[1 - 3400 x 1.6 544.0 -110.8 -60275.2 6678492.2 116.1
TOTAL 1696.0 - -6424.0 13872711.0 2135597.0
» Is' = SAsY2+ >lo = 13,872,711.04 2,135,597.01 = 16,008,308 cm*
» 8 = YAsY/ Y As = -6,424.000 1,696.000 = -3.788  cm
» I, = Is-FAsx8s? = 16,008,308.05 1,696.00 x -3788 2 = 15,983,976 cm*
> Ly = (3% tu/12)+(b3% tl/12)+((H - tw3/12)+(H - tw - (b2/ 2+tw/2)2))x2

= (340°x1.2/12 )+(340°x1.6/12 )+((220x1.23/12)+(220x1.2%(320/2+1.2/2)2))x2 =

-HIE8 24

» by = b2

» Hy = H+tu/2+1tl/2=
» L, =

+tw/2x2 = 320000 + 1200 / 2 x 2

= (4 xb2x H?) / (2xHy/tw + by/tu + by /)

= (4x321.22x221.47)/(2%x221.4/1.2+321.2/1.2+321.2/1.6)

220.000 + 1.200 / 2 + 1.600 / 2

22,789,363 cm*

321200 cm

221400 cm

24,155,982 cm*
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i
e

7155 x 250 17,887.50 cm?

» Ac = b-Tc

3,931.94 cm?

» Av = ¥ As+Ac/N 1,696.00 + 17,887.50 / 8

» Ic = b-Tc3/12 = 71550 x 2503 / 12 = 931,640.63 cm*
» dv = H/2-8s+Th+Tc/2 = 22000 /2- -3788 + 500 + 2500 /2 = 13129 cm
» dvc = dv-Y As/Av = 13129 x 16960 / 39319 = 5663 cm
» dvs = dv-dve = 13129 - 56.63 = 7466  cm?

» Iv,, = 33 +1c/N + > As-dvs? + Ac/N - dve?
= 15983975.6 + 9316406 / 8 + 1696.0 x 74.6582
+ 178875 / 8 x 56.6302 = 32724113 cm*
> vy, = 122+1-Tc/12/ N

22789362.8 + 7155 3 x 250 [/ 12 /8 = 118,178,230 cm*

-HIEE 24

14

Y EHHO Tv,, 8t &4Z Al CON'CSLABS] SHE 22 EH4AHGHH & Z6HCE
» tcu = tu+ Hs/N =12 + 250 /8 = 4325 cm
» v, = (4xb2xH?) / 2xHy / tw+Db/ tcu+by / tl)

=(4x 32122 x 2214*) /(2x 2214 / 120 + 3212 / 4325

+ 3212 / 1.60) = 31,410,128 cm*




2)

Section-B
b
‘ ‘ » b = 7155 cm
| | T » blu = 100 cm
w T T Th » b2u = 3200 cm
7-180x12 » b3u = 340.0 cm
tw Y u » bll = 100 cm
3180 x 12 LZ » b2l = 3200 cm
" " » b3l 340.0 cm
t » Tc = 250 m
bl b2 b » Th 50 cm
b3 > 220.0 cm
> 8
g&d HH
- 2 7 = As(cm?) Y(cm) AsY(cm?) | AsY2(cm* ) Io(cm* )
UPP. FLG. (1 - 3400 x 1.2 408.0 110.6 45124.8 4990802.9 49.0
UPP.RIB (7 - 180 x 1.2 151.2 101.0 15271.2 1542391.2 4082.4
WEB 2 - 2200 x 1.2 528.0 - - 2129600.0
LOW.RIB |3 - 180 x 1.2 64.8 -101.0 -6544.8 661024.8 1749.6
LOW.FLG.{1 - 3400 x 21 714.0 -111.1 -79289.7 8805121.2 262.4
TOTAL 1866.0 - -25438.5 15999340.1 2135743.4
» Is' = SAsY2+ >lo = 15999,340.07 2,135,743.36 = 18,135,083 cm*
» 8 = YAsY/ Y As = -25,438.500 1,866.000 = -13.633 cm
» I, = Is->Asx8s2 = 18,135,083.42 1,866.00 x -13.633 2 = 17,788,290 cm*
> Ly = (b3 tu/12)+(b3 - tl/12)+((H  tw?/12)+(H - tw - (b2/2+tw/2))x2

= (340°x1.2/12 )+(340°%2.1/12 )+((220x1.23/12)+(220x1.2%(320/2+1.2/2)2))x2 =

-HIE8 24

» by = b2

» Hy = H+tu/2+1tl/2=
» L, =

+tw/2x2 = 320000 + 1200 / 2 x 2

= (4 xb2x H?) / (2xHy/tw + by/tu + by /)

220.000 + 1.200 / 2 + 2100 / 2

= (4x321.22x221.65%)/(2x221.65/1.2+321.2/1.2+321.2/2.1)

24,427,029 cm*

321200 cm

221.650 cm

25,662,550 cm*
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» Ac = b Tc = 7155 x 250
» Av = Y As+ Ac/N = 1,866.00 + 17,887.50 / 8
» Ic = b-Tc¥/12 = 71550 x 250° / 12
» dv = H/2-8s+Th+Tc/2 = 22000 /2-H: + 500 + 2500 /2
» dve = dv-Y As/Av = 14113 x 1866.0 / 4101.9
» dvs = dv-dvc = 14113 - 64.20
» Iv,, = 33 +1c/N + > As-dvs? + Ac/N - dve?
= 17788289.6 + 9316406 / 8 + 1866.0 x 76.9302

+ 178875 / 8 x 64.2022
» Iv,, = 22+b%Tc/12/ N

25.0

244270294 + 7155 3 x / 12 /8

-HIEE 24

14

*EEEHO v, gt & Z Al CON'CSLABS SHE 2MZ & 46HN
/ 8

= (4xb2xH?) / 2xHy/ tw+Dby/ tcu+by / tl)

ik
0o
o
jml

12 + 250

v

-

o

=
|

= tu+ Hs/N =

v
—
<
%
&
|

=(4x 32122 x 221.72) /(2x 2217 / 120 + 3212 / 4325

+ 3212 /210)

17,887.50
4,101.94
931,640.63
141.13
64.20

76.93

38,164,639

119,815,896

4.325

33,981,133

cm?

cm?

cm

cm

cm

cm

cm

cm

cm

cm




3)

Section-C
b
‘ ‘ » b = 7155 cm
| | T » blu 10.0 cm
w T T Th » b2u = 3200 cm
7-180x12 » b3u 340.0 cm
tw Y u » bll = 100 cm
3180 x 12 LZ » b2l = 3200 cm
" " » b3l 340.0 cm
t » Tc = 250 m
bl b2 b » Th 50 cm
b3 > 226.6 cm
> 8
g&d HH
- 2 7 = As(cm?) Y(cm) AsY(cm?) | AsY2(cm* ) Io(cm* )
UPP. FLG. (1 - 3400 x 1.2 408.0 113.9 46471.2 5293069.7 49.0
UPP.RIB (7 - 180 x 1.2 151.2 104.3 15770.2 1644827.7 4082.4
WEB 2 - 2266 x 12 543.8 - - 2327071.4
LOW.RIB |3 - 180 x 1.2 64.8 -104.3 -6758.6 704926.2 1749.6
LOW.FLG.[1 - 3400 x 1.6 544.0 -114.1 -62070.4 7082232.6 116.1
TOTAL 1711.8 - -6587.7 14725056.2 2333068.4
» Is' = JAsY2+ S lo = 14,725,056.16 2,333,068.43 = 17,058,125 cm*
» 8 = YAsY/ Y As = -6,587.680 1,711.840 = -3.848 cm
» I, = Is-FAsx8s? = 17,058,124.59 1,711.84 x -3.848 2 = 17,032,773 cm*
» Ly = (b3 tu/12)+(b3% - tl/12)+((H - tw3/12)+(H - tw - (b2/2+tw/2)?))x2

= (340°x1.2/12)+(340°x1.6/12 )+((226.6%1.23/12)+(226.6x1.2%(320/2+1.2/2)?) =

-HIE8 24

» by = b2

» Hy = H+tu/2+1tl/2=
» L, =

+tw/2x2 = 320000 + 1200 / 2 x 2

= (4 xb2x H?) / (2xHy/tw + by/tu + by /)

= (4x321.22x228%)/(2x228/1.2+321.2/1.2+321.2/1.6)

226.600 + 1.200 / 2 + 1.600 / 2

23,197,916 cm*

321200 cm

228.000 cm

25,285,501 cm*
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0

i
e

» Ac = b Tc 7155 x 250 17,887.50 cm?

3,947.78 cm?

» Av = ¥ As+Ac/N 1,711.84 + 17,88750 / 8

» Ic = b-Tc3/12 = 71550 x 2503 / 12 = 931,640.63 cm*
» dv = H/2-8s+Th+Tc/2 = 22660 /2- -3.848 + 500 + 2500 /2 = 13465 cm
» dvc = dv-Y As/Av = 13465 x 1711.8 / 394738 = 5839 cm
» dvs = dv-dve = 13465 - 5839 = 7626 cm?

» Iv,, = 33 +1c/N + > As-dvs? + Ac/N - dve?
= 170327732 + 9316406 / 8 + 1711.8 x 76.2622
+ 178875 / 8 x 58.3862 = 34,727,328 cm*
> vy, = 122+1-Tc/12/ N

231979157 + 7155 % x 250 [/ 12 /8 = 118,586,783 cm*

-HIEE 24

14

Y EHHO Tv,, 8t &4Z Al CON'CSLABS] SHE 22 EH4AHGHH & Z6HCE
» tcu = tu+ Hs/N =12 + 250 /8 = 4325 cm
» v, = (4xb2xH?) / 2xHy / tw+Db/ tcu+by / tl)

=(4x 32122 x 22802 ) /(2x 2280 /120 + 3212 / 4325

+ 3212/ 160) = 32,751,328 cm*




9)

Section-D
b
‘ ‘ » b = 7155 cm
| | T » blu 10.0 cm
w T Th » b2u = 3200 cm
7-180x12 » b3u 340.0 cm
tw Y u » bll = 100 cm
5180 x 12 LZ » b2l = 3200 cm
» b3l 340.0 cm
t » Tc = 250 om
bl b2 b » Th 50 cm
b3 > 2479 cm
> 8
SN A
- 2 7 = As(cm?) Y(cm) AsY(cm?) | AsY2(cm* ) Io(cm* )
UPP. FLG. (1 - 3400 x 1.2 408.0 124.6 50816.4 6329182.6 49.0
UPP.RIB (7 - 180 x 1.2 151.2 115.0 17380.4 1997881.6 4082.4
WEB 2 - 2479 x 12 595.0 - - 3046909.6
LOW.RIB |5 - 180 x 1.2 108.0 -115.0 -12414.6 1427058.3 2916.0
LOW.FLG.[1 - 3400 x 22 748.0 -125.1 -93537.4 11696851.9 301.7
TOTAL 2010.2 - -37755.2 21450974.3 3054258.7
» Is' = JAsY2+ S lo = 21,450,974.34 3,054,258.70 = 24,505,233 cm*
» 8 = YAsY/ Y As = -37,755.160 2,010.160 = -18.782  cm
» I, = Is-FAsx8s? = 24,505,233.04 2,010.16 x -18.782 2 = 23,796,109 cm*
> Ly = (3% tu/12)+(b3% tl/12)+((H - tw3/12)+(H - tw - (b2/ 2+tw/2)2))x2

= (340°x1.2/12)+(340°%x2.2/12 )+((247.9%1.23/12)+(247.9x1.2%(320/2+1.2/2)?) =

-HIE8 24

» by = b2

» Hy = H+tu/2+1tl/2=
» L, =

= (4%321.22x249.6?)/(2%x249.6/1.2+321.2/1.2+321.2/2.2)

+tw/2x2 = 320000 + 1200 / 2 x 2

= (4 xb2x H?) / (2xHy/tw + by/tu + by /)

247900 + 1200 / 2 + 2200 / 2

26,481,627 cm*

321200 cm

249.600 cm

30,988,217 cm*
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i
e

» Ac = b-Tc 7155 x 25.0

» Av = ¥ As+Ac/N 2,010.16 + 17,887.50

71550 x 25.08 /

v

—

o}
]

b-Tc3/12

» dv = H/2-08s+ Th+ Tc/2

24790 /2 -t +

» dvc = dv-> As/Av 160.23 x 20102 /

160.23 - 75.86

» dvs = dv-dvc

» Iv,, = 33 +1c/N + > As-dvs? + Ac/N - dve?
= 23796109.3 + 9316406 / 8 + 20102 x
+ 178875 / 8 x 758562
> vy, = 122+1-Tc/12/ N

264816272 + 7155 % x 250 [/ 12 /8

-HIEE 24

14

* MO Iv,, 3t AFE Al CON'CSLABL SHE 2=
» tcu = tu+Hs/N =12 + 250 / 8
» v, = (4xb2xH?) / 2xHy / tw+Db/ tcu+by / tl)

/8
12
500 + 25.00 /2

4246.1

84.376 2

EHAHGHO]

1A

=
=]

o
jml

=(4x 32122 x 24962 ) /(2x 2496 /120 + 3212 / 4325

+ 3212 /220)

17,887.50
4,246.10
931,640.63
160.23
75.86

84.38

51,089,453

121,870,494

4.325

40,407,463

cm?

cm?

cm

cm

cm

cm

cm

cm

cm

cm




5)

Section-E
b
‘ ‘ » b = 7155 cm
| | T » blu= 100 cm
w T Th » b2u = 3200 cm
7-180x12 » b3u = 340.0 cm
tw YL u » bll = 100 cm
5180 x 12 z » b2l = 3200 cm
» b3l = 340.0 cm
t » Tc = 250 m
bl b2 b » Th = 50 ocm
b3 > = 263.7 cm
> = 8
g&d HH
- 2 7 = As(cm?) Y(cm) AsY(cm?) | AsY2(cm* ) Io(cm* )
UPP. FLG. (1 - 3400 x 22 748.0 133.0 99446.6 13221425.5 301.7
UPP.RIB (7 - 180 x 1.2 151.2 122.9 18574.9 2281928.9 4082.4
WEB 2 - 2637 x 12 632.9 - - - 3667417.8
LOW.RIB |5 - 180 x 1.2 108.0 -122.9 -13267.8 1629949.2 2916.0
LOW.FLG.[1 - 3400 x 22 748.0 -133.0 -99446.6 13221425.5 301.7
TOTAL 2388.1 - 5307.1 30354729.1 3675019.6
» Is' = SAsY2+ >lo = 30,354,729.09 3,675,019.56 = 34,029,749 cm*
» 8 = YAsY/ Y As = 5,307.120 2,388.080 = 2.222 cm
» I, = Is->Asx8s2 = 34,029,748.65 2,388.08 x 20222 2 = 34,017,954 cm*

v
—
Il

yy = (3% tu/12)+(b3%  t1/12)+((H - tw3/12)+(H - tw - (b2/2+tw /2)2))x2

= (340°%x2.2/12)+(340°%x2.2/12 )+((263.7%1.23/12)+(263.7x1.2%(320/2+1.2/2)?) =

-HIE8 &

» by = b2+tw/2%x2 =

=
|

v
p—
%
&
|

= (4%321.22x265.9?)/(2%x265.9/1.2+321.2/2.2+321.2/2.2)

0x

= H+tu/2+tl/2=

320.000 + 1.200 / 2 x 2

= (4 xb2x H?) / (2xHy/tw + by/tu + by /)

263.700 + 2200 / 2 + 2200 / 2

30,735,011 cm*

321200 cm

265900 cm

39,688,248 cm*
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e

» Ac = b Tc 7155 x 250 17,887.50 cm?

» Av = Y As+ Ac/N 2,388.08 + 17,887.50 / 8 4,624.02 cm?

» Ic =Db-Tc3/12 = 71550 x 25.03% / 12 = 931,640.63 cm*
» dv = H/2-8s+Th+Tc/2 = 26370 /2- 2222 + 500 + 2500 /2 = 14713 cm
» dve = dv-Y As/Av = 14713 x 23881 / 4624.0 = 75.98 cm
» dvs = dv-dvc = 14713 - 7598 = 7114  cm*

» Iv,, = 33 +1c/N + > As-dvs? + Ac/N - dve?
= 340179544 + 9316406 / 8 + 23881 x 71.1432
+ 178875 / 8 x 759842 = 59,130,825 cm*
> vy, = 122+1-Tc/12/ N

126,123,878 cm*

307350114 + 7155 3 x 250 / 12 /8

-HIEE 24
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*EEEHO v, gt & Z Al CON'CSLABS SHE 2MZ & 46HN

» tcu = tu+Hs/N =22 + 250 /8 = 5.325 cm

v
—
<
%
&
|

= (4xb2xH?) / 2xHy/ tw+Dby/ tcu+by / tl)
=(4x 32122 x 2659%2) /(2x 2659 /120 + 3212 / 5325

+ 3212 /220) = 44,923,957 cm*
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Section-F
b
‘ ‘ b 7155 cm
| | T blu 10.0 cm
w T Th b2u = 3200 cm
4-180x12 b3u 340.0 cm
tw YL u bll = 100 cm
5180 x 12 z b2l = 3200 cm
" " b3l 340.0 cm
t Te = 250 om
bl b2 bl Th 50 cm
b3 295.7 cm
8
St =
- 2 7 = As(cm?) Y(cm) AsY(cm?) | AsY2(cm* ) Io(cm* )
UPP.FLG. |1 - 3400 x 22 748.0 149.0 111414.6 16595204.7 301.7
UPP.RIB (4 - 180 x 1.2 86.4 138.9 11996.6 1665733.5 2332.8
WEB 2 - 2957 x 12 709.7 - - 5171112.3
LOW.RIB (5 - 180 x 1.2 108.0 -138.9 -14995.8 2082166.8 2916.0
LOW.FLG.|1 - 3400 x 22 748.0 -149.0 -111414.6 16595204.7 301.7
TOTAL 2400.1 - -2999.2 36938309.6 5176964.5
» Is' = SAsY2+ >lo = 36,938,309.63 5,176,964.49 = 42,115,274 cm*
» 8 = YAsY/ Y As = -2,999.160 2,400.080 = -1.250 cm
» I, = Is->Asx8s2 = 42,115,274.12 2,400.08 x -1.250 2 = 42,111,526 cm*
» Ly = (b3 tu/12)+(b3% - tl/12)+((H - tw3/12)+(H - tw - (b2/2+tw/2)?))x2

= (340°%x2.2/12)+(340°%x2.2/12 )+((295.7%1.23/12)+(295.7x1.2%(320/2+1.2/ 2)?) =

-HIE8 24

» by = b2

» Hy = H+tu/2+1tl/2=
» L, =

= (4x321.22x297.9?)/(2x297.9/1.2+321.2/2.2+321.2/2.2)

+tw/2x2 = 320000 + 1200 / 2 x 2

= (4 xb2x H?) / (2xHy/tw + by/tu + by /)

295.700 + 2200 / 2 + 2200 / 2

32,715,874 cm*

321200 cm

297900 cm

46,446,220 cm*
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Ac = b Tc = 7155 x 250 = 17,887.50 cm?
Av = Y As+ Ac/N = 240008 + 17,887.50 / 8 =  4,636.02 m?
Ic = b-Tc3/12 = 71550 x 25.03% / 12 = 931,640.63 cm*
dv = H/2-8s+Th+Tc/2 = 29570 /2- 1250 + 500 + 2500 /2 = 16660 cm
dvc = dv-> As/Av = 166.60 x 24001 / 4636.0 = 86.25 cm
dvs = dv -dvc = 16660 - 86.25 = 8035 cm*
Iv,, = 133 +Ic/N + > As-dvs2+ Ac/N - dvc?

421115263 + 9316406 / 8 + 24001 x 80.3502

+ 178875 / 8 x 86.2492 74,356,320 cm*

Iv 122 +b%-Tc/12 / N

128,104,741 cm*

327158739 + 7155 3 x 250 [/ 12 /8

14

(=3

1A

=
=]

o
jml

*EEEHO v, gt & Z Al CON'CSLABS SHE 2MZ & 46HN

» tcu = tu+Hs/N =22 + 250 /8 = 5.325 cm

= (4xb2xH?) / 2xHy/ tw+Dby/ tcu+by / tl)
=(4x 32122 x 29792 ) /(2x 2979 /120 + 3212 / 5325

+ 3212 /220) = 52,108,482 cm*




7)

Section-G
b
‘ ‘ b 7155 cm
| | T blu 10.0 cm
w T Th b2u = 3200 cm
4-180x12 b3u 340.0 cm
tw YL u bll = 100 cm
5180 x 12 z b2l = 3200 cm
" " b3l 340.0 cm
t Te = 250 om
bl b2 bl Th 50 cm
b3 320.0 cm
8
St =
- 2 7 = As(cm?) Y(cm) AsY(cm?) | AsY2(cm* ) Io(cm* )
UPP.FLG. |1 - 3400 x 34 1156.0 161.7 186925.2 30225804.8 1113.6
UPP.RIB (4 - 180 x 1.2 86.4 151.0 13046.4 1970006.4 2332.8
WEB 2 - 3200 x 1.2 768.0 - - 6553600.0
LOW.RIB (5 - 180 x 1.2 108.0 -151.0 -16308.0 2462508.0 2916.0
LOW.FLG.|1 - 3400 x 34 1156.0 -161.7 -186925.2 30225804.8 1113.6
TOTAL 32744 - -3261.6 64884124.1 6561076.0
» Is' = SAsY?2+ S lo = 64,884,124.08 +  6,561,076.03 = 71,445,200 cm*
» 8 = YAsY/ Y As = -3,261.600 / 3,274.400 = -099 cm
» I, = Is->Asx8s2 = 71,445,200.11 - 3,274.40 x -0.996 2 = 71,441,951 cm*
» Ly = (b3 tu/12)+(b3% - tl/12)+((H - tw3/12)+(H - tw - (b2/2+tw/2)?))x2

= (340°x3.4/12 )+(340°x3.4/12 )+((320x1.23/12)+(320x1.2x 320/ 2+1.2/2)?))x2 =

-HIE8 24

» by = b2

» Hy = H+tu/2+1tl/2=
» L, =

= (4x321.22x323.4?)/(2%x323.4/1.2+321.2/3.4+321.2/3.4)

+tw/2x2 = 320000 + 1200 / 2 x 2

= (4 xb2x H?) / (2xHy/tw + by/tu + by /)

320.000 + 3.400 / 2 + 3400 / 2

42,080,891 cm*

321200 cm

323400 cm

59,291,824 cm*
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e

7155 x 250 17,887.50 cm?

» Ac = b-Tc

551034 cm?

» Av = ¥ As+Ac/N 327440 + 17,88750 / 8

» Ic =Db-Tc3/12 = 71550 x 25.03% / 12 = 931,640.63 cm*
» dv = H/2-8s+Th+Tc/2 = 32000 /2- -099 + 500 + 2500 /2 = 17850 cm
» dve = dv-Y As/Av = 17850 x 32744 / 55103 = 106.07 cm
» dvs = dv-dvc = 17850 - 106.07 = 7243  cm*

» Iv,, = 33 +1c/N + > As-dvs? + Ac/N - dve?
= 714419513 + 9316406 / 8 + 32744 x 724292
+ 178875 / 8 x 106.067 2 = 113,890,584 cm*
> vy, = 122+1-Tc/12/ N

420808913 + 7155 3 x 250 [/ 12 /8 = 137,469,758 cm*

-HIEE 24

14

Y EHHO Tv,, 8t &4Z Al CON'CSLABS] SHE 22 EH4AHGHH & Z6HCE
» tcu = tu+Hs/N =34 + 250 /8 = 6.525 cm
» v, = (4xb2xH?) / 2xHy / tw+Db/ tcu+by / tl)

=(4x 32122 x 32342 ) /(2x 3234 /120 + 3212 / 6525

+ 3212 / 340) = 63,221,286 cm*




8)

Section-H
b
‘ ‘ » b = 7155 cm
| | T » blu = 100 cm
w T Th » b2u = 3200 cm
7-180x12 » b3u = 340.0 cm
tw Y u » bll = 100 cm
5180 x 12 LZ » b2l = 3200 cm
» b3l 340.0 cm
t » Tc = 250 om
bl b2 b » Th 50 cm
b3 > 2479 cm
> 8
SN A
- 2 7 = As(cm?) Y(cm) AsY(cm?) | AsY2(cm* ) Io(cm* )
UPP. FLG. (1 - 3400 x 1.2 408.0 124.6 50816.4 6329182.6 49.0
UPP.RIB (7 - 180 x 1.2 151.2 115.0 17380.4 1997881.6 4082.4
WEB 2 - 2479 x 12 595.0 - - 3046909.6
LOW.RIB |5 - 180 x 1.2 108.0 -115.0 -12414.6 1427058.3 2916.0
LOW.FLG.[1 - 3400 x 1.6 544.0 -124.8 -67864.0 8466034.0 116.1
TOTAL 1806.2 - -12081.8 18220156.5 3054073.1
» Is' = SAsY2+ >lo = 18,220,156.47 3,054,073.06 = 21,274,230 cm*
» 8 = YAsY/ Y As = -12,081.760 1,806.160 = -6.689  cm
» I, = Is->Asx8s2 = 21,274,229.53 1,806.16 X -6.689 2 = 21,193,412 cm*
> Ly = (3% tu/12)+(b3% tl/12)+((H - tw3/12)+(H - tw - (b2/ 2+tw/2)2))x2

= (340°x1.2/12)+(340°x1.6/12 )+((247.9%1.23/12)+(247.9x1.2%(320/2+1.2/2)?) =

-HIE8 24

» by = b2

» Hy = H+tu/2+1tl/2=
» L, =

= (4%x321.22x249.3?)/(2%x249.3/1.2+321.2/1.2+321.2/1.6)

+tw/2x2 = 320000 + 1200 / 2 x 2

= (4 xb2x H?) / (2xHy/tw + by/tu + by /)

247900 + 1200 / 2 + 1.600 / 2

24,516,427 cm*

321200 cm

249300 cm

29,016,451 cm*




g4 HH
» Ac = b Tc = 7155 x 250
» Av = Y As+ Ac/N = 1,806.16 + 17,887.50 / 8
» Ic = b-Tc¥/12 = 71550 x 250° / 12
» dv = H/2-8s+Th+Tc/2 = 24790 /2- -6689 + 500 + 2500 /2
» dve = dv-Y As/Av = 14814 x 18062 / 40421
» dvs = dv-dvc = 14814 - 66.19
» Iv,, = 33 +1c/N + > As-dvs? + Ac/N - dve?
= 211934123 + 9316406 / 8 + 18062 x 81.9452
+ 178875 / 8 x 66.1942
> vy, = 122+1-Tc/12/ N

245164272 + 7155 % x 250 [/ 12 /8

-HIEE 24

14

* B H Iv,,

gt &t E Al CON'CSLABS SHE 2 MZ &HatotX

ik
0o
o
jml

» tcu = tu+Hs/N = 12 + 250

/8
= (4xb2xH?) / 2xHy/ tw+Dby/ tcu+by / tl)

v
—
<
%
&
|

=(4x 32122 x 24932 ) /(2x 2493 /120 + 3212 / 4325

+3212 / 1.60)

17,887.50
4,042.10
931,640.63
148.14
66.19

81.95

43,235,345

119,905,294

4.325

37,143,424

cm?

cm?

cm

cm

cm

cm

cm

cm

cm

cm




4.1
1)

2)

3)

30
fol
JH
rz
0!

Za x| 5= 0.8L+ 0.2L10.2L2 0.6L2 0.2L20.2Ls
=2 AN —
= 3
ST X2+ €y ) (3 @) (5) ®)
» L = 54500 m _ N
2 b7 2 %}
» L, = 70.000 m =2 <2
J L1 J L2 J Ls l
* * * *
» b1 = 0100 m (4RSHISEE) » b2 = 0100 m (SHREHN SEE)
> bs = 1600 m (22T 242)2)
» A\L. = 08L; = 43.600 m
»AS; = 02(L; +L, ) = 24.900 m
» \L, = 08L; = 56.000 m
AZAN YR - O
» b, = 0100 m b, /AL, = 0100 / 43600 = 0002 < 0.050
)\1 = b1 = 0.100 m
» b, = 0100 m b, /AL, = 0100 / 43600 = 0002 < 0.050
A2 = by = 0100 m
» by = 1600 m bs /AL, = 1600 / 43600 = 0037 < 0.050
A3 = bs = 1.600 m
» AR ZUA FEZ b =2 M t+A;) = 3400 m (Z A FaF2] 100% )
> OIY ZAUA SEE bo=2 (tA) = 3400 m  (ZAA FEZ] 100%)
S AT - ©
» b, = 0100 m b, /AS; = 0100 / 24900 = 0004 < 0.020
AN = Dby = 0100 m
» b, = 0100 m b, /AS; = 0100 / 24900 = 0.004 < 0.020
“ N2 = b = 0.100 m
» by = 1.600 m bs /AS; = 1600 / 24900 = 0.064 < 0.300

“ A3 = {1.06-32(bs / \S; )+45(bs /AS; )2} xb= 1398 m

b A ZUA REE =2 (Mt
> S ZUA REZ: bo=2 (\+ )y

299 m

2996 m

(ZWA FrEZ] 88.1%)
] 88.1%)

(EWA A%

]




4)

Wsz2t 5% - @

» by = 0100 m bi /AL»

" A = by

» b, = 0100 m b, /AL»
"X = by

» by = 1600 m bs /AL»

- As = bs

b AP ZEA QEZ: bo=2 - (M +)y)
» otF SHA| 725 b=

2 (Nt )

0100 / 56.000

56.000

0.100 /

1.600 / 56.000

3.400 m

3.400 m

0.002

= 0.100

0.002

= 0.100

0.029

= 1.600

0.050

0.050

0.050




4.2

1)

HIEHE Ra %
Girder
-
— N
‘M Af ‘ ‘ Af A A
' ' ' '
b2 2b1
X2 X1
» X, = 4910 m
» X, = 1500 m
» h = 0050 m (& =0l
» be = 0100 m (2K SEH)
» b, = [X,-2(be+h)]/2 = 2305 m
» b, =X, -be = 1400 m
AEFN LR - @
» b1 = 2305 m b1 /AL1= 2305 / 43.600 = 0.053 < 0.300
M = {11-2(b; /AL; )xby } = 2291 m
» b = 1400 m b2 /AL1= 1400 / 43.600 = 0.032 < 0.050
A2 = b = 1400 m
» 2\ = = 3400 m
» IS SEZ  by=(M+M+h+2\) = 7141 m (urE FE2 %] 99.8% )
s NER )
» b1 = 2305 m b1 /AS1= 2305 / 24900 = 0093 < 0.300
M = {1.06-32(b; /AS: )+45(b;1 / NSy )2} xby = 1847 m
» b = 1400 m b2 /ANS1= 1400 / 24900 = 0.056 < 0.300
A2 = {1.06-32(bs / AS; )+45(bs /AS; 2}xb, = 1253 m
» SN RES = 299 m
» HISI B QS = b= (\+A +h+2\) = 6146 m  (W}ehg G Z




b
0¥
~
Ot
02
gl
©

» b1 = 2305 m b1 /AL2= 2305 / 56.000 = 0.041 < 0.050
A1 = by = 2305 m

» b = 1400 m b2 /AL2= 1400 / 56.000 = 0.025 < 0.050
A2 = b = 1400 m

» 2\ = = 3400 m

» IS SSZ b= +M+h+2\) = 7155 m (VFE a2 100% )
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> CHOUH 2

@ o B (mm)IH (mm) Area (mm?)| Y (mm) | A-Y (mm’)| A-Y?(mm®) Ix (mm*)
1 - UPP.FLG. 3,400 | 12 40,800 1,106 | 45,124,800 (49,908,028,800 489,600
7 - UPP.RIB 12 180 15,120 1,010 | 15,271,200 [15,423,912,000 | 40,824,000
2 - WEB 12 2,200 52,800 0 0 0 21,296,000,000
3 - LOW.RIB 12 180 6,480 -1,010 | -6,544,800 | 6,610,248,000 | 17,496,000
1 - LOW.FLG. 3,400 | 21 71,400 -1,111 |-79,289,700 |88,051,211,850 | 2,623,950
e S 186,600 -25,438,500 | 1.599934E+11 |21,357,433,550
1 - RCSLAB 7,141 | 250 | 1,785,250 1,275 2,276,193,750 | 2.902147E+12 | 9,298,177,083
» As = 186,600 mm? » Ac = 1,785,250 mm?
su s
£AERES B
| | fueu
| . Ne¢ & Nc : e, R/su/
L I
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» Is' = As Y2 + Ds = 159,993,400,650.00 + 21,357,433,550.00 = 181,350,834,200.00 mm*

» ds=2(AY)/ As= -25/438,500.00 / 186,600.00 = -136.33 mm

» Is=1Is' - As 8s’= 181,350,834,200.00 - 186,600.00 x -136.332 = 177,882,711,063.26 mm*
» Ysu=H/2+Tu-0s= 22000 /2 + 120 - -13633 = 124833 mm
» Ysl=Ysu-(H+Tu+Tl)= 1,24833 - 2,233.00 = -984.67 mm

» F=bh=(Bls +Tw)-(H+Tu/2+T1/2) = 7,119,398.00 mm?

» fsu=MsYsu/Is = -79.461 MPa
» fsl=MsYsl / Is= 62.678  MPa
» vs=5s / A(Web) = 2579  MPa
» ost=Mst / (2°F Tw) = 0271  MPa
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Av=As+Ac/n= 409,756.25 mm?

Ie/n= 1,162,272,13542 mm*
dv=Ysu-Tu+Th+Tc/2= 1,411.33 mm
dvc=dv-As/ (Ac/n+As)= 64271 mm
dvs=dv-dvc= 768.62 mm
Yvcu=dvc+Tc/2= 76771 mm
Yvcl=Yvcu-Tc= 51771 mm
Yvsu=Yvcu-H2+Tu= 47971 mm
Yvsl=Yvsu- (H+Tu+Tl)= -1,753.29 mm

Iv=1Is +Ic/n + As-dvs®+ Ac/n-dvc’= 381,464,439,521.37 mm*

fveu =Mv Yveu/(n Iv) = -3.168  MPa
fvel = Mv Yveu/ (n Iv) = -2136  MPa
fvsu = Mv Yvsu/Iv = -15.835 MPa
fvsl = Mv ‘Yvsl/Iv = 57.875  MPa
vs =Sv / A(Web) = 10.319  MPa
ost=Mvt / (2°F Tw) = -4903  MPa
=

nl=n(l+g;/2)= 8x( 1+ 20/ 2) = 16

Avl =As+ Ac/nl= 29817813 mm?
dcl=dv-As / (Ac/nl+As)= 88321 mm
dsl=dv-dcl= 52812 mm

Yvlcu=dcl +Tc/2= 1008.21 mm

Yvlcl =Yvlcu-Tc = 758.21 mm
Yvlsu=Yvlcu-H2+Tu= 72021 mm
Yvlsl=Yvlsu- (H+Tu+Tl)= -1,51279 mm
Ivl =1Is + Ic/nl + As-ds1®+ Ac/nl dc1’*=  317,546,211,656.91
Nc=Mscdvc-Ac/(nlv): 1,210,763 N

P =Nc2¢l/ (2+epl)= 1,210,763 N

M@ =Pp-dcl= 1,069,359,283 N -mm
Ecl=Ec/(1+¢l/2)= 13,341 MPa
fcu=Msc Yvecu / (nlv) = 0.810 MPa

fcl = MscYvcl / (n1v) = 0.546 MPa

4
mm




» fvcul=1/nl( Pe/Av1l + k*Me ‘Yvlcu/Ivl) - Ecl fcu @1/ Ec =

0.442

MPa

» fvcll=1/nl( Pp/Av1l + k*Me ‘Yvlcl/Ivl) - Ecl fcl @1/ Ec =

0.206

MPa

» fvsul=Pgp/Avl + k*Me Yvlsu/Ivl =

-5.370

MPa

» fvsl1=Pp/Avl + kK*Me Yvlsl/Ivl =

-1.310

MPa

HX

[

A

BN
»n2=n(l+¢2/2)= 8x ( 1+ 40/ 2) = 24
» Av2 = As+ Ac/n2=260,985.42 mm?

» dc2=dv-As/ (Ac/n2 + As) = 1,009.08 mm

» ds2=dv-dc2= 402.25 mm

» Yv2cu=dc2 + Tc/2= 1,134.08 mm

» Yv2cl =Yv2cu-Tc= 884.08 mm

» Yv2su=Yv2cu-H2 +Tu= 846.08 mm

» Yv2sl=Yv2su-(H+Tu+Tl)= -1,386.92 mm

» Iv2=1Is +Ic/n2 + As-ds2>+ Ac/n2 dc2® = 284,205,348,410.32
» P2=Eses-Ac/n2= 4,117,233 kgf

» Mv2=P2dc2=4,154,601,728 kgfcm

» Ec2=Es‘/n2= 8,542 MPa

» fvcu2=1/n2(P2/Av2 + K*Mv2 Yv2cu/Iv2)-Ec2es= 1276

MPa

» fvcl2=1/n2(P2/Av2 + K*Mv2 Yv2cl/Iv2) - Ec2 s = 1.358

MPa

» fvsu2=P2/Av2 + K*Mv2 Yv2su/Iv2 = -22.455

MPa

v

fvsl2=P2/ Av2 + K*Mv2 Yv2sl/Iv2

-4.828

MPa

25 %t
»et=at= 0.000012 x 10 = 0.00012
» P1=Eset-Ac/n= 5,489,644 N
» Mvt=Pldvc= 3,528,245,432 N-mm

» fcut=1/n(P1/Av + k*Mvt Yvcu/Iv) - Ec et = 1.048

MPa

» fclt=1/n(P1/Av + K*Mvt Yvcl/Iv) - Ec et = 1.204

MPa

» fsut=P1/Av + K¥Mvt Yvsu/Iv = -15.793

MPa

» fslt=P1/Av + K*Mvt Yvsl/Iv = -4.640

MPa
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» F=bh=(Bls+Tw)(H+Tu/2+Tl/2) = 7,119,398.00 mm?

» 0= (Ss +Sv)/Aw + (Mst + Mvt)/2 F Tw)=  17.530 MPa <va= 110.0 MPa

889 4
i=0.65(¢/n)*> + 0.13(¢p/n) + 1.0
= 065 x( 00/ 8 Y+ 013 x( 00/ 8 ) x 1.0 = 1.000
q)=(f1 -fz )/f1 :0

HIIM, n: SLSHE2THAH 2o M 25 = Pannel 2| %=

(St 21, OI0] YE22S H(+)O= &L
» OIE (BRI 522 ( SM 490 AFE)

fta = 190.0 MPa

( SM 490 AI®)

b 3,200
tu=z — = = 16.67 mm
24 -i'n 24 x 1.000 x 8

-190.00 MPa

b b 3,200
_ > tu= = = 816 mm
24 in 49 1in 49 x 1.000 x 8

ol B3R :fca= -190 - 39 ( b/ (tuin)- 24 ) = -153.60 MPa

b b 3,200
_ > tu= = = 500 mm
49 1in 80 imn 80 x 1.000 x 8

Ol B fca= 220,000 x {(tuin)/bP = 19800 MPa

ANE tu= 12 mm

(tetAl, fca=  -153.60 MPa

» B2232|E9 58S (S21W 4HIIE P151)

fca = 04 fck= -10.80 MPa (fck = 27 MPa)

fta = 0.07 fck = 1.89 MPa

O.K.
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CONCRETE STEEL
otsxg aAg89 (MPa) slg8 (MPa) g8 (MPa) g8 (MPa)
o o ot o o o ot & o o ot & o o of ™
1 -10.800 | -10.800 -79.461 62.678 -153.600 [ 190.000
1+2 -3.168 -2.136 -10.800 | -10.800 -95.296 120.553 | -153.600 | 190.000
1+2+3 -2.726 -1.930 -10.800 | -10.800 -100.666 119.243 | -176.640 | 190.000
1+2+3+4 -1.450 -0.572 -10.800 | -10.800 -123.121 114.416 | -176.640 | 190.000
1+2+3+4+5 -0.402 0.632 -12.420 2.174 -138.914 109.775 | -199.680 | 218.500
1+2+3+4-5 -2.498 -1.775 -12.420 | -12.420 -107.327 119.056 | -199.680 | 218.500
F) U SHE H(+), ESHE RB()Z otAS SE3Y &3 (=2 EHDIZE P3-115 & X)
4382 38
» M oA
{ f T { ) T { -123.121 T { 17.530 T
+ = +
fa va -176.640 110.000
= 0.486 + 0.025 = 0.511 < 1.2
O.K.
» A ot
{ f T { ) T { 120.553 T { 17.530 T
+ = +
fa va 190.000 110.000
= 0.403 + 0.025 = 0.428 < 1.2

O.K.




gd= NESHE 88 ={Msc / (n v)} x Yveu= -0.810 MPa
SH= E5ts 8 ={Mv2 / (n Iv)} x Yvcu = -2.358  MPa

Sf =1.3 x-0.81 +2.15 x-2.358 + (0.442) + (1.276) + (-1.048)

5452 MPa < (3/5)fck= -16.20 MPa OK (Fe2lZAx4=

Sf =13 x-0.81 +2.15 x-2.358 + (-1.048)

7170 MPa < (3/5)fck= -16.20 MPa OK (FaZAx4=

SINN DRGIE 2 = -79.461  MPa
SH= NESHE 88 = (Msc/ Iv) xYvsu = -4.050 MPa
SHF 65 82 ={Mv2 /Iv} xYvsu = -11.785  MPa

Sf =13 x (-79.461 + -4.05) + 2.15 x -11.785 + (-5.37) + (-22.455) + (-15.793)
= 177520 MPa < fy=  -315.0 MPa OK (2l HEs=
Sf =13 x (-79.461 + -4.05) + 2.15 x -11.785 + (-15.793)

= 149695 MPa < fy= -3150 MPa OK. (2T AZx4=

SIEM NRGIE 2 = 62.678  MPa
= NEHE 8 = (Msc / Iv) xYvsl = 14.801  MPa
SHE oIS 88 ={Mv2 /Iv} x Yvsl = 43.074  MPa

Tf =13 x (62.678 + 14.801) + 2.15 x 43.074 + (-1.31) + (-4.828) + (4.64)
= 191834 MPa < fy= 3150 MPa oK (Fal=
Tf =1.3 x (62.678 + 14.801) + 2.15 x 43.074 + (4.64)

= 197971 MPa < fy= 315.0 MPa OK AoEAXEE

M 21 Al
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> CHOUH 2

@ o B (mm)IH (mm) Area (mm?)| Y (mm) | A-Y (mm’)| A-Y?(mm®) Ix (mm*)
1 - UPP.FLG. 3,400 | 12 40,800 1,106 | 45,124,800 (49,908,028,800 489,600
7 - UPP.RIB 12 180 15,120 1,010 | 15,271,200 [15,423,912,000 | 40,824,000
2 - WEB 12 2,200 52,800 0 0 0 21,296,000,000
3 - LOW.RIB 12 180 6,480 -1,010 | -6,544,800 | 6,610,248,000 | 17,496,000
1 - LOW.FLG. 3,400 | 21 71,400 -1,111 |-79,289,700 |88,051,211,850 | 2,623,950
e S 186,600 -25,438,500 | 1.599934E+11 |21,357,433,550
1 - RCSLAB 7,155 [ 250 | 1,788,750 1,275 |2,280,656,250 | 2.907837E+12 | 9,316,406,250
» As = 186,600 mm? » Ac = 1,788,750 mm?
su s
£AERES B
| | fueu
| . Ne¢ & Nc : e, R/su/
L I
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J | s 5 [ T 111 £
T > pe
© E N(s+c) - N(s+c) a

2
el
Ns - Ns |
¢
- =
2]
>
':l_ . " " fusl
N

il

O

» Is' = As Y2 + Ds = 159,993,400,650.00 + 21,357,433,550.00 = 181,350,834,200.00 mm*

» ds=2(AY)/ As= -25/438,500.00 / 186,600.00 = -136.33 mm

» Is=1Is' - As 8s’= 181,350,834,200.00 - 186,600.00 x -136.332 = 177,882,711,063.26 mm*
» Ysu=H/2+Tu-0s= 22000 /2 + 120 - -13633 = 124833 mm
» Ysl=Ysu-(H+Tu+Tl)= 1,24833 - 2,233.00 = -984.67 mm

» F=bh=(Bls +Tw)-(H+Tu/2+T1/2) = 7,119,398.00 mm?

» fsu=MsYsu/Is = -60.006 MPa
» fsl=MsYsl / Is= 47332  MPa
» vs=5s / A(Web) = 0.465  MPa
» ost=Mst / (2°F Tw) = -0.108  MPa
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» Av=As+ Ac/n=  410,193.75 mm?
» Ic/n= 1,164,550,781.25 mm*

» dv=Ysu-Tu+Th+Tc/2= 1,411.33 mm

v

dvc=dv-As/ (Ac/n+As)= 642.02 mm

» dvs=dv-dve= 769.31 mm

» Yvcu=dvc+Tc/2=  767.02 mm

» Yvcl=Yvcu-Tc=  517.02 mm

» Yvsu=Yvcu-H2+Tu= 479.02 mm

» Yvsl=Yvsu-(H+Tu+Tl)= -1,753.98 mm

» Iv=1Is +Ic/n + Asdvs’+ Ac/n-dvc’ = 381,647,245,870.57 mm*

» fvcu =Mv Yveu/(nlv) = -2998  MPa
» fvcl = Mv Yveu/(nIv) = -2021  MPa
» fvsu = Mv Yvsu/Iv = -14.978 MPa
» fvsl = Mv Yvsl/Iv = 54.843 MPa
» vs =5Sv / A(Web) = -9.816  MPa
» ost=Mvt/ (2°F Tw) = 3793  MPa
el
»nl=n{(l+¢;/2)= 8x( 1+ 20/ 2) = 16

» Avl = As+ Ac/nl= 298,396.88 mm?

» dcl=dv-As / (Ac/nl + As) = 882.56 mm

» dsl=dv-dcl= 52877 mm

» Yvlcu=dcl +Tc/2= 1007.56 mm

» Yvlcl=Yvlcu-Tc= 757.56 mm

» Yvlsu=Yvlcu-H2+Tu= 71956 mm

» Yvlsl=Yvlsu- (H+Tu+Tl)= -151344 mm
» Ivl =Is+Ic/nl + As ds1?+ Ac/nl dc1?=  317,717,864,349.46 mm*
» Nc=Msc-dvcAc/(n1v): 1,035,692 N

» Po=Nc2¢l/ (2+¢pl)= 1,035692 N

» M =Pp-dcl = 914,063,925 N mm

» Ecl=Ec/(1+¢l/2)= 13,341 MPa

» fcu=MscYvcu / (nlv) = 0.692 MPa

» fcl=MscYvcl / (n1v) = 0.466 MPa




» fvcul=1/nl( Pe/Av1l + k*Me ‘Yvlcu/Ivl) - Ecl fcu @1/ Ec =

0.512

MPa

» fvcll=1/nl( Pp/Av1l + k*Me ‘Yvlcl/Ivl) - Ecl fcl @1/ Ec =

0.277

MPa

» fvsul=Pgp/Avl + k*Me Yvlsu/Ivl =

-3.049

MPa

» fvsl1=Pp/Avl + kK*Me Yvlsl/Ivl =

-4.359

MPa

HX

[

A

BN
»n2=n(l+¢2/2)= 8x ( 1+ 40/ 2) = 24
» Av2 = As+ Ac/n2=261,131.25 mm?

» dc2=dv-As/ (Ac/n2 + As) = 1,008.51 mm

» ds2=dv-dc2= 402.82 mm

» Yv2cu=dc2 + Tc/2= 1,133.51 mm

» Yv2cl =Yv2cu-Tc= 883.51 mm

» Yv2su=Yv2cu-H2+Tu= 84551 mm

» Yv2sl=Yv2su-(H+Tu+Tl)= -1,387.49 mm

» Iv2 =1Is +Ic/n2 + As ds2>+ Ac/n2 dc2’ = 284,354,517,608.55
» P2=Eses-Ac/n2= 4,125,305 kgf

» Mv2=P2dc2=4,160,422,106 kgf-cm

» Ec2=Es‘/n2= 7,346 MPa

» fvcu2=1/n2(P2/Av2 + K*Mv2 Yv2cu/Iv2)-Ec2 es =  1.466

MPa

» fvcl2=1/n2(P2/Av2 + K*Mv2 Yv2cl/Iv2) - Ec2 s = 1.435

MPa

» fvsu2=P2/Av2 + K*Mv2 Yv2su/Iv2 = -13.274

MPa

v

fvsl2=P2/ Av2 + K*Mv2 Yv2sl/Iv2

-19.939

MPa

25 %t
»et=at= 0.000012 x 10 = 0.00012
» P1=Eset-Ac/n= 5,500,406 N
» Mvt=Pldvc= 3,531,392,096 N-mm

» fcut=1/n(P1/Av + k*Mvt Yvcu/Iv) - Ec et = 1.707

MPa

» fclt=1/n(P1/Av + K*Mvt Yvcl/Iv) - Ec et = 1.648

MPa

» fsut=P1/Av + K¥Mvt Yvsu/Iv = -12.505

MPa

» fslt=P1/Av + K*Mvt Yvsl/Iv = -16.720

MPa
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» F=bh=(Bls+Tw)(H+Tu/2+Tl/2) = 7,119,398.00 mm?

» 0= (Ss +Sv)/Aw + (Mst + Mvt)/(2 F Tw)=  13.035 MPa <va= 110.0 MPa

889 4
i=0.65(¢/n)*> + 0.13(¢p/n) + 1.0
= 065 x( 00/ 8 Y+ 013 x( 00/ 8 ) x 1.0 = 1.000
q)=(f1 -fz )/f1 :0

HIIM, n: SLSHE2THAH 2o M 25 = Pannel 2| %=

(St 21, OI0] YE22S H(+)O= &L
» OIE (BRI 522 ( SM 490 AR

fta = 190.0 MPa

( SM 490 AZ)

b 3,200
tu=z — = = 16.67 mm
24 -i'n 24 x 1.000 x 8

-190.00 MPa

b b 3,200
_ > tu= = = 816 mm
24 in 49 1in 49 x 1.000 x 8

ol B3R :fca= -190 - 39 ( b/ (tuin)- 24 ) = -153.60 MPa

b b 3,200
_ > tu= = = 500 mm
49 1in 80 imn 80 x 1.000 x 8

Ol B fca= 220,000 x {(tuin)/bP = 19800 MPa

ANEtu= 12 mm

(tetAl, fca=  -153.60 MPa

» 2223CES HESYE (2 EHIIEPI51)
fca = 04 fck= -10.80 MPa (fck =

fta = 0.07 fck = 1.89 MPa

27 MPaAg)

O.K.
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CONCRETE STEEL
otsxg aAg89 (MPa) slg8 (MPa) g8 (MPa) g8 (MPa)
o o ot o o o ot & o o ot & o o of ™
1 -10.800 | -10.800 -60.005 47.332 -153.600 [ 190.000
142 -2.998 -2.021 -10.800 | -10.800 -74.983 102.175 | -153.600 | 190.000
1+2+3 -2.486 -1.744 -10.800 | -10.800 -78.032 97.816 -176.640 | 190.000
1+2+3+4 -1.020 -0.309 -10.800 | -10.800 -91.306 77.877 -176.640 | 190.000
1+2+3+4+5 0.687 1.339 2174 2.174 -103.811 61.157 -199.680 | 218.500
1+2+3+4-5 -2.727 -1.956 -12.420 | -12.420 -78.801 94.597 -199.680 | 218.500
F) U SHE H(+), ESHE RB()Z otAS SE3Y &3 (=2 EHDIZE P3-115 & X)
4382 38
» M oA
{ f T { ) T { -103.811 T { 13.035 T
+ = +
fa va -199.680 110.000
= 0.270 + 0.014 = 0.284 < 1.2
O.K.
» A ot
{ f T { ) T { 102.175 T { 13.035 T
+ = +
fa va 190.000 110.000
= 0.289 + 0.014 = 0.303 < 1.2

O.K.




gd= NESHE 88 ={Msc / (n v)} x Yveu= -0.692  MPa
SH= E5ts 8 ={Mv2 / (n Iv)} x Yvcu = -2.306  MPa

Sf =1.3 x-0.692 + 2.15 x-2.306 + (0.512) + (1.466) + (-1.707)

5586 MPa < (3/5)fck= -16.20 MPa OK (Fe2lZAx4=

2f =1.3 x-0.692 + 2.15 x-2.306 + (-1.707)

7564 MPa < (3/5)fck= -16.20 MPa OK (FaZAx4=

SINN DRGIE 2 = -60.0056 MPa
SH= NESHE 88 = (Msc/ Iv) xYvsu = -3456  MPa
SHF 65 82 ={Mv2 /Iv} xYvsu = -11.522  MPa

Sf =1.3 x (-60.005 + -3.456) + 2.15 x -11.522 + (-3.049) + (-13.274) + (-12.505)
= 136100 MPa < fy= -3150 MPa OK (FelmAxss
Sf =1.3 x (-60.005 + -3.456) + 2.15 x -11.522 + (-12.505)

= 119777 MPa < fy= -3150 MPa OK. (2T AZx4=

SIEM NRGIE 2 = 47332  MPa
= NEHE 8 = (Msc / Iv) xYvsl = 12.654  MPa
SHE oIS 88 ={Mv2 /Iv} x Yvsl = 42189  MPa

Tf =13 x (47.332 + 12.654) + 2.15 x 42.189 + (-4.359) + (-19.939) + (16.72)
= 161110 MPa < fy= 3150 MPa OK (FelZAx4s=
Tf =13 x (47.332 +12.654) + 2.15 x 42.189 + (16.72)

= 185408 MPa < fy= 315.0 MPa OK AoEAXEE

M 21 Al
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» F=bh = (Bls + Tw) (H + Tu/2 +TI/2) = 10,387,608.00 mm?

» fsu=MsYsu/Is = 89.551 MPa
» fsl=MsYsl / Is= -88.367 MPa
» vs=5s / A(Web) = -33.099 MPa
» ost=Mst / (2°F Tw) = 1107  MPa

& o B (mm)[H (mm)| Area (mm?)| Y (mm) | A-Y (mm’)| A-Y?(mm®) Ix (mm*)
1 - UPP.FLG. 2996 34 101,864 1,617 |164,714,088 |266,342,680,296 | 9,812,899
4 - UPP.RIB 12 180 8,640 1,510 | 13,046,400 [19,700,064,000 [ 23,328,000
2 - WEB 12 3200 76,800 0 0 0 65,536,000,000
5 - LOW.RIB 12 180 10,800 -1,510 |-16,308,000 |24,625,080,000 [ 29,160,000
1 - LOW. FLG. 2996 34 101,864 -1,617 |-164,714,088 | 266,342,680,296 9,812,899
2 S| 299,968 -3,261,600 | 5.770105E+11 | 65,608,113,797
UPPER RE-BAR | @I 40 18,310 1,815 | 33,232,832 | 6.031759E+10 -
LOWER RE-BAR | SN 40 18,310 1,645 30,120,115 | 4.954759E+10 -
RE-BAR & H| 36,620 63,352,946 | 1.098652E+11 -
1 - RCSLAB 6,146 | 250 | 1,536,500 1,775 | 2.7273E+09 | 4.840935E+12 | 8.002604E+09
» As = 299968 mm? » Ac = 1,536,500 mm? » Ar = 36,620 mm?2
= 2e
£S=2REE B
e —— — fvru
Nc 3 — Nc [T Fyrl Vi
— == — —_—— 1 = yi
§ 2 1 N VERER:
> =
© E N(s+c) - N(s+c) °l o >
4 N(s+r) - N(s+r)
o 35
Ns - Ns _
g
- =
>
':I . " " ” " " fysl
g
» Is' = As Y2+ SIs= 577,010,504,592.00 + 65,608,113,797.33 = 642,618,618,389 mm*
» ds=>(AY)/ As= -3,261,600.00 / 299,968.00 = -10.87 mm
» Is=1Is' - AsOs%= 642,618,618,389.33 - 299,968.00 x -10.872 = 642,583,175,100.35 mm?*
» Ysu=H/2+Tu-0s= 3,20000 / 2+ 340 - -1087 = 1,64487 mm
» Ysl=Ysu-(H+Tu+Tl)= 1,644.87 - 3,268.00 = -1,623.13 mm




i

0x
o

» Av=As+Ar=  336,588.20 mm?

» d=Ysu-Tu+ Th+ tcl + (Tc - tcu - tcl) ‘Aru/Ar = 1,785.87 mm

» dr=d-As/ (As+ Ar)= 1,591.57 mm » ds=d-dr= 194.30
» Yvru =dr + (Tc - tcu - tcl) ‘Arl/Ar = 1,676.57 mm

» Yvrl =dr - (Tc - tcu - tcl) ‘Aru/Ar = 1,506.57 mm

» Yvsu=Yvrl-tcl-Th+Tu=  1,450.57 mm

» Yvsl=Yvsu-(H+Tu+Tl)= -1,81743 mm

» rv=Is + Asds’+ Ardr’= 746,670,161,916.24 mm*

» fvru=Mv Yvru/Irv = 57.783  MPa

» fvrl = Mv Yvrl/Trv = 51.924 MPa

» fvsu =Mv Yvsu/Irv = 49994 MPa

» fvsl=Mv Yvsl/Irv = -62.637 MPa

» vs =5Sv / A(Web) = -27.559  MPa

» ost=Mvt/ (2°F Tw) = -8.753  MPa
=

» Avc=As+ Ac/n= 492,030.50 mm?

» dv=Ysu-Tu+Th+Tc/2= 1,740.87 mm

» dve=dv-As / (Ac/n+ As)= 1,061.33 mm

» dvs=dv-dvc= 679.54 mm

»nl=n(l+¢ /2)= 8x ( 1+ 20/ 2) = 16

» Avl = As+ Ac/nl= 395999.25 mm?

» dcl=dv-As / (Ac/nl + As) = 1,318.70 mm

» dsl=dv-dcl= 42217 mm

» Icv =1Is + Ic/n + As-dvs’+ Ac/n dvc’= 998,444,411,473.77 mm*

» Nc=MscdvcAc/(nlcv)= -1,757,994 N

» Pp=Nc29l/ (2+pl) = -1,757,994 N

» Mp=Pp-dcl=  -2,318,272,006 N -mm

» Ecl=Ec/ (1+¢l/2)= 13,341 MPa

» fvrul = Pep/Av + K*Me Yvru/Irv = 4156  MPa
» fvrll = Pep/Av + K*M¢o Yvrl/Irv = 4264  MPa
» fvsul = Pp/Av + K*Me Yvsu/Irv = 4300 MPa

» fvsll = Pp/Av + K*Me Yvsl/Irv = 6.380  MPa

mm
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»n2=n(l+¢2/2)= 8x ( 1+ 40/ 2) = 24

» Av2 = As+ Ac/n2=363,988.83 mm?

» dc2=dv-As/ (Ac/n2 + As) = 1,434.67 mm

» ds2=dv-dc2= 30620 mm

» P2=Eses‘Ac/n2= 3543553 N

» Mv2=P2-dc2=5,083,843,309 N-cm

» fvru2=P2/Av + K*Mv2 Yvru/Irv = -8.188  MPa
» fvrl2=P2/Av + K*Mv2 Yvrl/Irv = -8.425  MPa
» fvsu2=P2/Av + K*Mv2 Yvsu/Irv = -8.503  MPa
» fvsl2=P2/Av + K*Mv2 Yvsl/Irv = -13.065 MPa
S Xt

»et=at= 0.000012 x 10 = 0.00012

» P1=Eset-Ac/n= 4,724,738 N

» Mvt=Pl-dvc= 5,014,491,839 N-m

» Ert=Eset= 24.600 N/mm?

» frut=P1/Av + K*Mvt Yvru/Irv - Es et = 12.871 MPa

» frit=P1/Av + K*Mvt Yvrl/Irv - Es et = 12.637 MPa

» fsut=P1/Av + K*Mvt Yvsu/Irv = -12.040 MPa

> fslt=P1/Av + K*Mvt Yvsl/Irv = 16539 MPa
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» F=bh=(Bls+Tw)(H+Tu/2+Tl/2) = 10,387,608.00 mm?

» 0=(Ss+5Sv)/Aw + (Mst + Mvt)/(2 F Tw) = 68.305 MPa <va= 110.0 MPa

i=0.65(¢/n)> + 0.13(¢p/n) + 1.0
= 065 x( 00/ 6 Y+ 013 x( 00/ 6 ) x 1.0 = 1.000
(V@=(f -f)/fi =00)

HIIM, n: SLSHE2THAH 2o M 2+ E& = Pannel 2| %=

¢: ST
fi f, : B2 HO 2HO SH (&t =f, OIH =SS H(H2 2 &)
» QIE (AR EHX2 FIESH ( SM 490 AlE)
fta = 190.0 MPa
» U= (CHR)EHX2 sIE32 ( SM 490 AlE)
b 3,200
tl = = = 2222 mm
24 in 24 x 1.000 x 6
Ol AL :fca= -190.00 MPa
b b 3,200
_— > tl = = = 10.88 mm
24 1in 49 1in 49 x 1.000 x 6
Ol AL :fca= 190 - 39 (b/ (@l in)- 24 ) = -22242 MPa
b b 3,200
_— > tl = = = 6.67 mm
49 imn 80 imn 80 x 1.000 x 6
ol AR :fca= 220,000 x {(tuin)/b}> = 894.09 MPa
ANt = 34 mm

(tetAl, fca=  -190.00 MPa

» RE-BARS| 51222 (£21 & HJ|E p3-75)

fta = 160.00 MPa fca = 180.00 MPa (SD 400 AMZ)
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RE-BAR STEEL
SIExa xgse (MPa) slese xgs2 (MPa) g2 (MPa)
A ol 5t of (MPa) Ao 5t o Aol 5t o
1 0.000 0.000 160.000 | 89.551 88367 | 190.000 | -190.000
142 57.783 51.924 | 160.000 | 139.545 | -151.005 | 190.000 | -190.000
14243 61.938 56188 | 160.000 | 143.844 | -144.625 | 190.000 | -190.000
142+3+4 53.751 47763 | 160.000 | 135341 | -157.690 | 190.000 | -190.000
142434445 | 66.622 60400 | 160.000 | 123301 | -174229 | 218500 | -218.500
142+3+4-5 | 40.880 35126 | 160.000 | 147.381 | -141150 | 218500 | -218.500
F)ORSBS H(+), YESAS 2()2 oIAS. sl22 8= (T2 4HIIE P3-115 & X)
4389 H4E
» HEH &
[ f £ v 143844 68305 2
R e e
fa va 190.000 110.000
= 0573 + 038 = 0959 < 12
OK.
» H ot
[ f £ o 157690 68305
R i eyl B
fa va -190.000 110.000
= 0689 + 038 = 1074 < 12

O.K.




SHS NS S8 =(Msc/ Irv) x Yvru = 19.335  MPa
NS E5tE S8 =(Mv2/Irv) x Yvru = 38448  MPa

Sf=1.3 x(19.335) + 2.15 x(38.448) + (4.156) + (-8.188) + (12.871)

= 116.637 MPa < fy= 400.0 MPa OK (3AcEAX== LAl
Tf=1.3 x(19.335) + 2.15 x(38.448) + (12.871)

= 120.669 MPa < fy= 400.0 MPa OK. (32, AX== HMElAl

» 2 HO SRS

S8d DEotE 8™ = 89.551  MPa
SH= NESHE 838 =(Msc/ Irv) x Yvsu = 16.729  MPa
SEF EGE 88 =(Mv2/Irv) x Yvsu = 33265 MPa
Sf=1.3 x(89.551 + 16.729) + 2.15 x(33.265) + (4.3) + -8.503 + (12.04)

= 217520 MPa < fy= 315.0 MPa OK (ZlE Az ZFA)
Sf=1.3 x(89.551 + 16.729) + 2.15 x(33.265) + (12.04)

- 21723 MPa < fy= 3150 MPa  OK. (J2IEAX4= HElAl

SINN DRGIE 2 = -88.367 MPa
S8 S NTGIE S8 = (Msc/ Irv) x Yvsl = -20.959  MPa
Se = 25ts 89 = (-151.005 - -88.367 - -20.959 = -41.678  MPa

Zf = 1.3 x (-88.367 +-20.959) + 2.15 x -41.678 + (6.38) + (-13.065) + -16.539
= -254956 MPa < fy=  -315.0 MPa OK. (ZelEAXS= ZEAl)
Zf =1.3 x (-88.367 + -20.959) + 2.15 x -41.678 + -16.539 =

= 248272 MPa < fy=  -3150 MPa OK. (I2IT,AHEL= HEIAl




LI L2 L3 14 L5 N
. L8 » h1 = 0250 m » L1 = 0.030
» h2 = 0215 m » L2 = 0.150
‘ ‘ » h3 = 0250 m » L3 = 0.0575
|
| | » hd = 0485 m  » L4 = 01675
p @ } Pr
) X » h5 = 0402 m » L5 = 1.09
g I ‘
" » h6 = 0.080 m » L6 = 0.050
o] © 9 ‘
< : < » L7 = 0.100
z e
R ‘ | » L8 = 0300
| » L9 = 1.400
L9 L /]
hd
2IE SI=8 : 2500 kN/m’ » BAEE(R) : 80 km/hr
I oeEY ¢ 23.00 kN/m’ » 26 BHE(R) . 1507 m
EoRIZE @ 2350 kN/m’ » 92 =0 - m
12 85t3 (Pr) : 96.00 kN
XN E5HE Hel(m) | 28 E KN -m)
©) 0.485 x 0.150 x25.0 = 1.819 1.345 2.447
@) 0.485 x 0.058/2 x 25.0 = 0349 1.251 0.437
® 0.465 x 0.208 x 25.0 = 2412 1.316 3.174
@ 0.250 x 0.168 / 2 x 25.0 = 0523 1.157 0.605
® 0.215 x 0.168 x 25.0 = 0.900 1.129 1.016
® 0.250 x 1.450 x 25.0 = 9.063 0.725 6.571
@ 0.080 x 1.045 x 23.0 = 1.923 0.523 1.006
0.152 x 1.400/2 x 25.0 = 2,660 0.517 1.375
0.152 x 0.050 x 25.0 = 019 0.025 0.005
LH2tEtE = 0.000 1.345 0.000
16.636




8ol : 0DB-24

» Pr = 9.0 kN » X = 0745 m
» 1 =15/(40+1L)=15/(40+0745) = 0368 > 030 ~ 1= 030
» E = 08X+114=08x0745+114 = 1736 m

» Mg =Pr/E- X (1+]) =96.0 / 1.736) x 0.745 x (1+0.3 = 53558 kN-'m

I SSotHs
» H = (V/60>*x75+25= ( 80 / 60 y’x75+25= 15833 kN/m

> h = 1080 m  ( S2 HJt W8 2 1m £0/0f 2 )

4
08!
Ol

» H = 20000 kN/m (R&F2H: 10 KN/m , 34632t 20 kN/m )

» h = 0950 m (

i
J@

HOL & 20 28 )

4
08!
Ol

» Mo = Max (  15.833 x 1.080 , 20.000 x 0950 ) = 19.000 kN -m/m

=5t
» Py = 3000 x 0950 = 2.850 kN/m

» My = 2850 x 0950 / 2 = 1.354 kN-m

MBS ¢ WHA1.8m =0/0 HEdt= A2 &L

» CF = 079-V2/R = 079 x 802 / 1507000 = 3355 (%)

v
~
0
el
|

= (Pr/E)x 3355 / 100 = 1855 kN/m

v

<
3
|

1.855 x 1880 = 3488 kN-'m/m

» My, = 1.3 Mp +2.15 My, + 1.3 Mg = 141311 kN'm
» Myp = 1.3Mp+13 M+ 1.3 Mg +1.3Meo = 120487 kN-m
» Mys = 1.3 Mp+ 13 M+ 1.3 M+ 0.65My = 96.667 kN-m
» Mys = 1.2 Mp + 1.2 My + 1.2 Mo = 44388 kN'm
» Mys = 1.3 Mp + 1.3 My, = 23387 kN'm

<
c
]

141.311 kN-m/m

v

<
8
|

= 1.0 MD +1.0 ML+I +1.0 MCF +0.3 MV = 74.088 kN -m

<
5
|

74.088 kN-'m

HISHEO 2| A S (X >0.25 21 2R)
X

+230) = (80x0.745)+230 = 290 mm < H = 402 mm — OK
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DAHAEXA

fck= 27.0 Mpa fy = 400.0 Mpa
1= 0.850 of = 0.850 v = 0.800
pmin = max(0.25V(fck)/fy,1.4/fy) : 0.00350

H== 2UE Mu 141311 kN'm

SHHOISH H 4020 mm coio| =
a0l D 3620 mm I =M

=
0r0
]
ry
o
I

Z OIFEZ HEE et 0030335 = 0.005

.04 Il A et =0.003 (H - a/p1 - Dc_min) / (a/p1)

0.005 <t 0122 AUEXBHEH, Jf =0.855 HES

[ty =

OMn=0f fy-As- (D-a/2) 188,070,139.7 N -mm

= 188.070 kN'm = Mu= 141311 kNm

2

]

2% o #2H AE

SIS

k>

on

2

Jb22210la 2059% mm 2 It

As=Mu /{@f fy-(D-a/2)}: 1,181.7 mm?>

a =(As-fy) / (0.85-fck-B): 20.596 mm S 7HgakHlse OK

Preq = [Mu /{Of -fy - (D-a/2)}] / (B-D 0.00326 = 4/3 Preq =

L LOH

HI2H|ZE: Pmin <P 50K

=

B: 1,000.0

H 16 @ 250mm + H 16 @ 250 mm

15888 mm® - P=As/(B-D)= 0.00439

- 0K

222 req.As =Preq x (BD 1,181.7 mm?’< AtE

r

40.0

(dc=

~OK

2k

40 mm)

[S.F = 1.331]

0.00435

~ OK




> ARS HE (RS HE)

Mo=  74.088 kNm

n = Es/Ec = 200,000 / (0.077 m."® 3(fcu) 7 011,
p=As/(B-D): 0.004389

k =-np + V((np)>+ 2np) = 0.219

j=1-k/3= 0.927

x =k-D= 79.298 mm

fc=2-Mo/ (B-x-(D-x/3)) 5.568 MPa

fs=Mo / (As - (D -x/3)) 138.963 MPa

fs= 138.963MPa < 0.6fy = 240.00 MPa < OK

fst=fs (H- Dc_min -x) / (D-x): 138.963 MPa

[

e

]

2 AREM2

s = Min [375 (210 / fst) - 2.5 Cc, 300 (210/fst) ] 453.36 mm

0JIM, Cc=Dc_min- F&E2 & & /2= 32.00 mm

b
to
o
i
i
0
el

Hi 22+ 125.00 mm < 453.36 mm S 0OK

fcm =

fck+4




o—

121,314 L5 .

» hl = 0200 m » L1 = 0.085

» h2 = 0215 m » L2 = 0.100

h4

» h3 = 0250 m » L3 = 0.060

» h4 = 0485 m » L4 = 0.160

» h5 = 0315 m » L5 = 1.095

54 » h6 = 0.080 m » L6 = 0.050
< <
7] o » L7 = 0.100
— » L8 = 0.300
» L9 = 1.400
2IE SI=8 : 2500 kN/m’ » BAEE(R) : 80 km/hr
I OQEY ¢ 2300 kN/m’ » 26 BHE(R) . 1507 m
EoRIZE @ 2350 kN/m’ » 92 =0 - m
15285t3 (Pr) : 96.00 kN
XZots Hel(m) | 2 E KN -m)
@ 0.485 x 0.100 x25.0 = 1213 1.315 1.595
@ 0.485 x 0.060/2 x 25.0 = 0.364 1.245 0.453
® 0.465 x 0.160 x 25.0 = 1.860 1.285 2.390
@ 0.250 x 0.160 / 2 x 25.0 = 0.500 1.152 0.576
® 0.215 x 0.160 x 25.0 = 0.860 1.125 0.968
® 0.200 x 1.450 x 25.0 = 7.250 0.725 5.256
@ 0.080 x 1.045 x 23.0 = 1.923 0.523 1.006
0.115 x 1.400/2 x 25.0 = 2013 0.517 1.041
0.115 x 0.050 x 25.0 = 0.144 0.025 0.004
L2t = 0.000 1.315 0.000
13.289




8ol : 0DB-24

» Pr = 9600 kN » X = 0745 m
» 1 =15/(40+1L)=15/(40+0745) = 0368 > 030 ~ 1= 030
» E = 08X+114=08x0745+114 = 1736 m

» My =Pr/E- X (1+]) =96.0 / 1.736) x 0.745 x (1+03 = 53558 kN'm

=
» H = (V/602x75+25= ( 80 / 60 )’x75+25= 15833 kN/m
h

= 1080 m £2 HIF WB 9l 1m S0101 HE)

4
0
O

1A

» H = 20000 kN/m (RMT2H: 10 kN/m , 2&2F: 20 kN/m )
h

4

U
Jo

HOF & Ersof

1
0g!
Ot
I

= 0950 m

I-g)

» Mo = Max (  15.833 < 1.080 , 20.000 x 0950 ) = 19.000 kN'm

=5t
» Py = 3000 x 0950 = 2.850 kN/m

» My = 2850 x 0950 / 2 = 1.354 kN'm

2AlGHS : wWHA1.8m =010 & Zot= A2 =2 8L

» CF = 079-V?/R = 079 x 802 / 1507.000 = 3.355 (%)

v
~
0
s
|

= (Pr/E)x 3355 / 100 = 1.855 KkN/m

v
<
[@)]
T
|

1.855 x 1.880 = 3488 kN'm

S8t RoE

» My; = 1.3 Mp +2.15 My + 1.3 My = 136.960 kN'm
» My, = 1.3 Mp+13 My +13Mp+13Mcg = 116136 kN-'m
» My = 1.3 Mp+13M;4+13Mxp+0.65My = 92316 kN-'m
» My, = 1.2Mp +1.2 My + 1.2 Mo = 40372 kN'm
» Mys = 1.3 Mp + 1.3 My = 19.036 kN'm
My = 136.960 kN m
Mg QUE
» Mo, = 1.0Mp+1.0M; +1.0 M+ 03M,= 70741 kN'm
Moy = 70.741 kN-'m
HIE O] 2| S (X >025 21 HR)

» Hyin= (80X +230) = (80x0.745)+230 = 290 mm < H = 315 mm — OK.




e
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DAHAEXA

fck= 27.0 Mpa fy = 400.0 Mpa
1= 0.850 @t = 0.850
pmin = max(0.25V(fck)/fy,1.4/fy) : 0.00350

S2UE Mu 136.960 kNm

v = 0.800

g H 3150 mm HHol = B: 1,000.0 mm
2520l D 2750 mm I=E%MHM Dc 400 mm
> ERUE ZE
- gL A=
MEEZ2E =H 16 @ 250mm + H 16 @ 250 mm (dc= 40 mm)
= 1,588.8 mm’ . P=As/(B-D)= 0.00578
DEACA SIS0 a = (As-fy) / (0.85-fck-B) : 27.692 mm
ZIQE OIFEI HEE et 0022324 = 0.005 S 0OK
.01 71 Al et = 0.003 (H - a/p1 - Dc_min) / (a/p1)
0.005 <&t 0|22 QI XIEH, Bf =0.855 HEEHC
OMn=0f fy-As- (D-a/2) 141,073,435.7 N-mm
= 141.073 kN'm = Mu= 136.960 kNm ~ OK [S.F =1.030]
-EQEI2E Y E2H AR
ARSEIISE2A0la 26841 mm 2 JIE
As=Mu /{@f fy-(D-a/2)}: 1,540.0 mm?
a = (As-fy) / (0.85-fck-B): 26.841 mm S 7H8 3 HIses OK
Preq = [Mu /{@f - fy - (D-a/2)}] / (B-D 0.00560 = 4/3Preq= 0.00747
LQH 22 reqAs=Preqx (BD 1,5400 mm’< AIREHI22 - OK

EZ2H/E&E: Pmin <P ~ 0K




> ARS HE (RS HE)

Mo= 70741 kNm

n = Es/Ec = 200,000 / (0.077 m."® 3(fcu) 7 011,
p=As/(B-D): 0.005777

k =-np + V((np)>+ 2np) = 0.247

j=1-k/3= 0918

x =k-D= 67.876 mm

fc=2-Mo/ (B-x-(D-x/3)) 8.259 MPa

fs=Mo / (As - (D -x/3)) 176.423 MPa

fs= 176423 MPa < 0.6fy = 240.00 MPa < OK

fst=fs (H-Dc_min-x) / (D-x): 176.423 MPa

[

e

]

2 AREM2

s = Min [375 (210 / fst) - 2.5 Cc, 300 (210/fst) ] 357.10 mm

0JIM, Cc=Dc_min- F&E2 & & /2= 32.00 mm

b
to
o
i
i
0
el

Hi 22+ 125.00 mm < 357.10 mm S 0OK

fcm =

fck+4




I
I

L

£
0
ol
O

v

5t = (KN/m)

M (m)
25.000 6.250

all

1.840

4J
AL

0.250
0.080 23.000

8.090

i
e

[mn
-

2
I>
1]

Hl
024

M
=
Q.

3.100 m
7774 kN-m

L =

_—

HEel X2

= XWd - L>/10 =

: DB-24

ES
96.00 kN
= 0348 > 030
= 48100 kN'm

» I = 15/(40+L)=15/(40+3.1) =
» My =.40.6) /9.6 -Pr - (1+I) = (3.100+0.6) / 9.6 x 96 x (1+0.. =

~ I = 030

Pr =
— vhekgto] 3ol kel A W& AHA m 2 9e) ghe) 80%E H Sk,

38.480 kN'm

. ML+I =
Ch.

]

1.8m =0/0ll 2 &ot= A2 2
2.011 m

= 3355 (%)

= D WEHAT
24x31/(3.1+0.6) =

24L/(L+0.6) =
» CF = 079-V*/R = 079 x 802 / 1507.000
1.602 kN/m

» Pep = (Pr/E)x 3355 / 100
1880 = 3011 kN'm

ol

A
(=]

» E =

o

» Mo = 1.602  x

QUE
96.753 kN -m

2
U = 13 MD + 215 ML+I + 13 MCF =

ro

M

v

oE
49265 kN m

MO = 10 MD+1'0 ML+1+1'0 MCF =

o

ArE
4

223 mm < H = 250 mm

|2 S

=4
10
i
10

b

» Hpin = 30L+130 = 30x3.1+130
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DAHAEXA

fck= 27.0 Mpa

Bl= 0.850

fy = 400.0 Mpa

f = 0.850 v = 0.800

pmin = max(0.25V(fck)/fy,1.4/fy) : 0.00350

H= 2HE Mu  96.753 kN'm

SHHOIEH H 2500 mm chHol = B: 1,0000 mm

£ &0l D 2100 mm =M Dc 400 mm

> E2HE HE

-2 AE

MEEZ2E =H 16 @ 250mm + H 16 @ 250 mm (dc= 40 mm)
= 15888 mm®’ - P=As/(B-D)= 0.00757

SELEA SIHEA A0l a = (As-fy) / (0.85-fck-B) = 27.692 mm

Z OIHEI HEE et 0016338 = 0.005 - OK

.04 Il A et =0.003 (H - a/p1 - Dc_min) / (a/p1)

0.005<et 0|02 CIRKHICHH Of = 0852 ME5HCH

[l = el

OMn =0f fy-As- (D-a/2) 105,960,955.7 N-mm

s}

2

]

k>

on

2

um §
[

o

105.961 kN'm = Mu= 96.753 kNm

2f al

2 EIHEE

Jb22200la 25121 mm 2 XN

As=Mu /{@f fy-(D-a/2)}: 1,441.3 mm>

a =(As-fy) / (0.85-fck-B): 25.121 mm

~ 0.

Preq = [Mu /{Of -fy - (D-a/2)}] / (B-D 0.00686 = 4/3 Preq =
2F

22 req.As =Preq x (BD 14413 mm’< At

HI2H|ZE: Pmin <P 50K

=
=

r

2k

K [S.F =1.095]

74 % OK

0.00915

~ OK




> ARS HE (RS HE)

Mo= 49265 kNm

n = Es/Ec = 200,000 / (0.077 m."® 3(fcu) 7 011,
p=As/(B-D): 0.007566

k =-np + V((np)*+ 2np) = 0.277

j=1-k/3= 0.908

x =k-D= 58123 mm

fc=2-Mo/ (B-x-(D-x/3)) 8.893 MPa

fs=Mo / (As - (D -x/3)) 162.663 MPa

fs= 162.663MPa < 0.6 fy= 240.00 MPa < OK

fst=fs (H- Dc_min-x) / (D-x): 162.663 MPa

[

e

]

2 AREM2

s = Min [375 (210 / fst) - 2.5 Cc, 300 (210/fst) ] 387.30 mm

0JIM, Cc=Dc_min- F&E2 & & /2= 32.00 mm

b
to
o
i
i
0
el

Hi 22+ 125.00 mm < 387.30 mm S 0OK

fcm =

fck+4
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8.2
1)

Lot Eot
A (518355HY)

Girder
T = AEZ2U SR L=sdt S22
& oA ot o o o ot o
SESH ; fa -153.600 190.000 -153.600 190.000
22 | DESE 88 ; fp -83.511 77.479 -63.461 59.986
(MPa) | 9|, Hxax=" -27.825 -6.137 -16.323 -24.298
gotEs 88 ; fig -11.785 43.074 -11.522 42.189
SEEEA=; Ks 1.144 1.144 1.114 1.114
Jle st 3.586 2.612 6.407 3.082
sgUHate 4.102 2.988 7.137 3.433
Jle ot ; Po DB- 86.1 | DB- 62.7 | DB- 153.8 | DB - 74.0
3& Uotd ; Pn DB- 985 | DB- 71.7 | DB- 171.3 | DB- 82.4
S8 35 ; (kN) 1,772 1,291 3,083 1,483
dHEols ; Pr(58E) DB 24 - 432kN
12 S 2 Uot=E ¢4Z0l Sclg R0 HEE
Girder
- = s XNER
& o ot ¢
oESE ; fa 190.000 -190.000
=3 |nEot=E 89 ; fp 106.280 -109.327
(MPa) [ 3=, 2ix4a=" -4.203 -6.685
otz 288 ; fig 33.265 -41.678
SEEZA=; Ks 1.048 1.048
Jl2Waotes 2.643 1.775
SEUWatE 2.770 1.860
JIZ2 UWstE  ; Po DB- 634 | DB- 426
3& U6t ; Pn DB- 66.5 | DB- 44.6
SEESE ; (kN) 1,197 804
2AHES ; Pr(E5SY) DB 24 - 432kN
12 S22 Uote atF 0 Sels 2R H88




2)

HEHHR
T = A2
G115 (8¢35Y) G2 (23H)
HAZRHE ; OMn 188.070 141.073 105.961
SHE
NS BHE ; My 16.636 13.289 7.774
(kN-m)
gols BHE  ; My 53.558 53.558 38.480
A= 2ZAH%; P 0.85 0.85 0.85
ot = DEI= A= yd 1.30 1.30 1.30
Hl 2= gots A= ;v 2.15 2.15 2.15
i of 2 ; RF 1.445 1.075 1.159
Jl&2 Wated  ; Po DB - 34.7 DB- 25.8 DB- 278
= ESE  (KN) 624 464 501
SAEE P (EEE) DB 24 - 432kN







