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(3) m 2 &4 Zatsim
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HIEHE MA
2.1 Mealu g
H1 0.250 m | L1 0.030 m
H2 0.205m |L2 0.230 m
H3 0175 m | L3 0.070 m
H4 0.700 m | L4 0.120 m
H5 0.300m |L5 0.300 m
H6 0.080m |L6 0.500 m
I H7 0.000m |L7 1.250 m
R | L8 0.000 m
0| 60.000 km/h| L9 0.000 m
] L
= 0 Z32|E cie|EzY 25.000 kN/m®
: — RZEI2E B | 23.500 kN/m?
ZE chEY 23.000 kN/m®
DB 1¥& 3t5 (Pr) 96.000 kN
=
RM3H = Zol
H3Is5tE 2EE(L5)
Eydy 1FE 55
Egjlde|stE ZEH(L5)
(1) 2 & 3=
NO. A A zE5tE(kN)| =HE7H2l(m) | ZHE(KN-m)
1] 0.230 x 0.700 x 25.000 4.025 1.105 4.448
2 | % x 0.070 x 0.700 X 25.000 0.613 0.967 0.592
3 [0.300 x 0.175 X 25.000 1.313 1.070 1.404
4 |1 x 0.120 x 0.175 x 25.000 0.263 0.880 0.231
5 |0.420 x 0.205 X 25.000 2.153 1.010 2.174
6 |[1.250 x 0.250 X 25.000 7.813 0.625 4.883
7 | ¥ x 1.250 x 0.050 X 25.000 0.781 0.417 0.326
8 | 0.000 x 0.050 X 25.000 0.000 0.000 0.000
9 |[0.800 x 0.080 X 23.000 1.472 0.400 0.589
TOTAL 18.431 14.646
(2) 2 3t = (DB-24 : Pr = 96 kN )
- R5t5 B2EE (= £.M4 3.6.1.4)
E=08 X+1.14=0.8 X 0.500 + 1.14 = 1.540 m of7IM, X = 0.500
5 A A 5
i =15/ (40 +L) =15/ ( 40 + 0.500 ) = 0.370 > 0.300 = 0.300
s &g ZHE
MI+i = (96.00 / 1.540) X0.500% (1 + 0.30) = 40.519 KkN-m/m

m



(3) At == st= (= . M.5l 2.4.3.6)
O FHEHSEH He =HA 1.0m =0[ol EZ2 w2t 1.0m Ofct 2 A
H:(V/60)2x7.5+2.5
0{7| A,
H ZN 2SS ZER2| Im =0lo AZe =z AZst= wE Inge =HESZ==(kN/m)
V Ao 5= HZ(kn/h), =2 E2td0| JHIMED FHEET zolX|= HAE0| UALE2=Z
SE55s T2 HASEE = £ Uct.
H=(60.000/60)2 X 7.5+2.5 = 10.000 KkN/m z2g=0l h = 1.230
Mco = 10.000 X 1.230 = 12.300 KkN-m/m
@ s Aclhof| EHEsEoZ H = 10.000 kN/m 2| +=H3IE A SHA|
H = 10.000 = 10.000 kN/m z2g=0l h = 1.230
Mco = 10.000 X 1.230 = 12.300 KkN-m/m
® JMEFA R > 200m O[22 O @0 2fs AME ZrEoAM 2 g2 M S
Mco = 12.300 = 12.300 kN-m/m
(4) 2 st & ( 3.000 KkN/m?) (= 2. M6 2.1.11)
Pw = 3.000 x 1.000 = 3.000 KkN/m
Mw = 3.000 X ( 1.000 / 2+ 0.08 + 0.30 / 2) = 2.190 KkN-m/m
(5) &8 ZHE
- 2| DHSE M) |[ESE M) | 2EsE M) [ S5 (My) | H2tasstz ()| SoES (M) [ AEHS (M)
ATHI = 14.646 40.519 0.000 12.300 0.000 2.190 0.000
(6) ot & = & (= E. M35 223.2)
CASE cH Mp M+ Mco My Mcr H T
CASE 1 KN-m 1.30 2.15 1.30
CASE 2 " 1.30 1.30 1.30 1.30 AE ZSE5HE
CASE 3 " 1.30 1.30 0.65 1.30 ghstE Y SHA|
CASE 4 " 1.20 1.20 1.20 AE ZSE5HE
CASE 5 " 1.30 1.30
CASE 6 " 1.00 1.00 0.30 0.00 AIBEHE
CASE 7 " 1.00 1.00 0.00 0.00 AHESE ABZHE




(7) AL Mg ZHE LHF

CASE chol My M. Mo My Mce 2 7
CASE 1 KN-m 19.040 87.117 0.000 106.157
CASE 2 ' 19.040 52.675 15.990 0.000 87.705
CASE 3 ' 19.040 52.675 1.424 0.000 73.139
CASE 4 ' 17.575 14.760 2.628 34.963
CASE 5 ' 19.040 2.847 21.887

AOf A4 moE 106.157
CASE 6 ' 14.646 40.519 0.657 0.000 55.823
CASE 7 ' 14.646 40.519 0.000 0.000 55.166
ZOf ALE ZOIE 55.823

(8) HE B HE CHE MA (= 2. M.5l 4.7.6.4)
© FHIE SHECHE ool HE Y F HIE A HRst FEIES 201 E FTEZ2Z o Z 5ot
@ HHEZY  SECR ol2le MWEAHE HIEE AFo oz 2l 26 viHEZ 22 v ZThot.
@ HixHe  ZRnMAY|IE ZWH dHIEEo| x| He|Tt WAL X| gfol 2I2IEH 4.7.5.78 X &5l0
e T D™stE et X[ZHS v x| Hel2 M -Zstct,
(9) Ht=tEte] =4 A ( X = 0.50 > 0.25¢2 &) (= £.4.31 3.6.1.5)
hmin = (80 - L +230) = (80 X 0.500 + 230 ) = 270.0 mm > 220.0 mm S Nreg = 270.0 mm
hee = 300.0 mm > Neg = 270.0 om e 0.K !



0) =t A E
> o H X 2
Z32E HAZIEZE | g = 27  MPa 2o g5 E f, = 400 MPa
S 2 o E | M, = 106.157 kN-m 2z LA ¢ = 0.8
= X = o h = 300 mm L | == b = 1,000 mm
@l & i 2| d = 60 mm =2 k=3 = o] d = 240  mm
HEZE MY
A f
a = ——=o (1) A = M, (2)
0.85f b a
¢f y d - ?
d- _[d? - aw,
(1), @oll olsh 2THIZ  Req.As = 2f1~445f oD = 1369 m?
y
1.7f . b
S - fu 600 _ )
o@HEIH Py, =085k, X ——— = 0.02926
fy 600 + fy
Z| & 2] Puax = 0.75XP, = 0.02195
| A% 2| Pon = 1.4/ f, = 0.00350
ilié:‘—"%‘: As min = Pmin><b><d = 840 mm2
O 25 f —{Iigzn_"acl)k AS = 840 mm2
—{l—AI—JS:I—L%t AS min — ' & = 779 mm2 (_IIZ_Z/IC% E‘Z)\- 7&!%)
e (£.7] 4.3.6.1)
AT Reg.A, = 1,369 g2 > @ FAHDH Agpin = 880 P
asBEE Q3= M2 Req.Ag = 1,369 mm
AFREZY  UseAs = HI6E @ 125 = 1,589 mm2
0 @ 200 = 0 mm2
Total Use As = 1,589 mm? “0.K
APEHEZH| Use P = 1,589 /(1000 X 240 ) = 0.00662 a = 28 mm
oM, = oA fy[d_ij = 122.08 KN-m
s 2
a2z, OM, = 122.08 KN-m > M, = 106.16 kN-m 0.K




2.2

S
selle S T = 250.0 mm
Z& FH ly = 80.0 mm
x|zt B = 2,200.0 mm
(1) " FHe H4E
Noppin = (40-L +130) = ( 40 x 2.200 + 130 ) = 218.0 mm < 220.0 mm " Nyeqg = 220.0 mm
Royse 250.0 mm > Pyeq = 2200 nm e 0.K 1!
(2) dHst=0l 25 ch=
CRTL S ]
HZZ3eE 0.250 m X 25.000 KkN/m® = 6.250 kN/m®
ZERIFe|E 0.080 m X 23.000 kN/m® = 1.840 KN/m3
T = 8.090 kN/m®
HLEX|ZE L 2.2 m HIS R X|®™el £ n 8
My = (1/10) -Wd - L 2 = (1/10) X 8.090 X 2.2002 = 3.916 kN/m® (= T.4 4.7.5.4)
=2t 5t F (DB-24 : Pr =96 kN )
-5 4 A x (= £ M5l 2.1.4)
i =15/ (40 + L) =15/ ( 40 + 2.200 ) = 0.355 > 0.300 io= 0.300
- 28 ZHE
MI+i = (2.20+0.6) X96.0/9.6x (1+0.300) = 36.400 kN-m/m ( .45 3.6.1.4)
- HEEHERO| 374 ol&tel X|F el A A LHEl gloll 0.8 HiE F etCt. ( =.Md.5l 3.6.1.4)
Mi+i = 36.400 X 0.8 = 29.120 kN-m/m
(4) 2t& ZHE
T 2 | ZHEE M) | ZSEE ML) | 2Bt ) [ S5 (M) |Hztasstz )| SSHE(My) | A 5HS (M)
2o E 3.916 29.120 0.000
(5) st & = & (= =M.l 2.2.3.2)
CASE cte| My Me Meo My Mee H o
CASE 1 kN-m 1.30 2.15 1.30
CASE 2 ! 1.30 1.30 1.30 25tE M SHAl
CASE 3 ! 1.30 1.30
CASE 4 ! 1.00 1.00 0.00 0.00 AIBRHE
(6) A& M8 ZHE (MH
CASE che| Mp My Mco My Mcr 2~ A
CASE 1 kN-m 5.090 62.608 0.000 67.698
CASE 2 ! 5.090 37.856 0.000 42.946
CASE 3 ! 5.090 0.000 5.090
Z| A ZHE 67.698
CASE 4 ! 3.916 29.120 0.000 0.000 33.036
Z AME ZHE 33.036




7)ot AHE
> o X2
2R E MAY|EZE | o = 27  MPa HZo g=2=z| f, = 400 MPa
= | 2 W E M = 67.698 kN-m dZdE #da2AHF]| 6 = 0.8
£ | = (o] h = 250 mm £ | = b = 1,000 mm
el = x| = d" = 40 mm 7 k= = ol d = 210 mm
O EHZZ MY
A fy M
a = : (1) Ay = u (2)
0.85f b ° a
¢f y d - 27
R
(1), @0l o3 @PH2Y  Req.As = 2f1~445f Do 9gg g
y
1.7f b
S _ f, 600  _ *
TEHEIY P, =(.85%k, X ——— = 0.02026
f, 600 + f,
Z| 0 & 2| Pix = 0.75XP, = 0.02195
Z| A X 2| Poin = 1.4/ 1, = 0.00350
EHAHEZE  As,, = PunXbxd = 735 gpd
e ZALHIT A = 735 mn?
EHaHZE Asgy = —0'25 f b = 682 mn’ (FatE 24t 88)
fy —————— (£.7] 4.3.6.1)
M T2 Reg. A, = 989  gmd > FAHEZE Asmn = 735 mm?
B2 Q3= M2 Req. A s 989 mm?
AtEE 2 Use As = HI6 @ 125 = 1,589 pp?
0 @ 125 = 0 mm?
Total Use As = 1,589 mm? “0.K
At2EZH| UseP = 1,589 / ( 1000 x 210 ) = 0.00757 a = 28 mm
oM, = oA fy[d_ij = 105.88 KN-m
s 2
asez, oM, = 105.88 kN-m > M, = 67.70 kN-m 0.K




3. Gl 2/F - S347t 2 RHE
1) StHIY 2 AA=A
UL3 U2 UR3
U1 uL2 UR2 Ut
e | |
tu R A B 5.
UPPER R1B
S
< L-Web g R-Web
tw tw
LOWER RIB
O the
B1 B2 B1
Ble
T = = 23 Data
M, SEH 1™stEo 2Ft ZHE KN-m 13,863.900
M, : 8% 1-™stEol 95t ZHE kN-m 2,928.580
M, : (&stE+x|E & 5ol 2t ZHE kN-m 5,893.800
Ve @ StMH D™stso| olsh M kN 120.790
Ve 1 &M Z X350 28 MeH kN 97.750
Vo, o (ZetE+X|™ Al s oll o sk Meh kN 257 .650
M, @ (2st3+AI M A SHo| o5t H|EE ZHE KN-m 216.520
< &0 > gM™ DHeE ¢ ZMAE + HEHE IR EXNE
= IM™stE ¢ ch2ty SSHXIE + PAVEMENTARS
X(3)= drek ool X
T2 7 = A (mm?) ¥ (mm) A-Y(mm®) | Ay (mm*) 1, (mn)
UPPER FL. [1 - 2,600.0 x 20.0 52,000.0 1,110.0 5.772E+07 6.407E+10 1.733E+06
UPPER RIB[5 -  150.0 x 12.0 10,500.0 1,075.0 1.129E+07 1.213E+10 1.969E+07
L-WEB |[1 - 2,200.0 x 12.0 26,400.0 - - - 1.065E+10
R-WEB |[1 - 2,200.0 x 12.0 26,400.0 - - - 1.065E+10
LOWER RIB|[2 -  150.0 x 12.0 3,600.0 -1,025.0 | -3.690E+06 3.782E+09 6.750E+06
LOWER FL. [1 - 2,600.0 x 28.0 72,800.0 -1,114.0 | -8.110E+07 9.034E+10 4 . 756E+06
2 ohH B 191,700.0 - -1.578E+07 1.703E+11 2 133E+10
RC. SLAB [1 - 5,656.0 x 240.0 |1,357,440.0 1,270.0 1. 724E+09 2 189E+12 6.516E+09




SLAB THH A 1.357,440.0 - 1.724E+09 2 189E+2 6.516E+09
% A= 191,700.0 gz Ao = 1.357,440.0
g s
e[\ll
T 0000
Yo [T Y
. Y
tH
Yy
-y
" [ [
,;\/
(1) & Md ™
. ZAE olEY
8, = XA [ XA = _15,781,700.0 / 191,700.0 = 82325
C EAISO|M AbSHE EA elcii2
You = N2+ 1 = 8y = 2,200.0 / 2 + 20.0 - -82.325 = 1,202.325 o
yg =-Lhiz+t,+8,} = {2.200.0/2+28.0+-82.325} = -1,045.675
- 2R el T2 BHlE
[o= 31, + 340 - 4.8
= 21,328,927,100.0 + 170,330,021,300.0 - 191,700.0 X -82.3252 = 1.904E+11 e
- EEUX SH HE (= 2. M35 3.8.2.1)
Jouw = Moyau [ 1 = 13.863.900 X 1,202.3/190,359,720,153.3 = 87.565 ypa
Ja = Meya /1 = 13.863.900 X ~1,045.7/190,359,720,153.3 = -76.157 ypg
s 2Xol MEESH HE (= =.M 8§ 3.8.2.2, =. M .5 3.8.2.3)
1= = 5.810E+06 g2
b o= VA, + M /(2 Ft,)

120.790 / 52,800.0 + 0.000 / (2 X 5,810,256.0 X 12.0)

2.288 \pg




- I U
|
. |
4 T 0001
> 7774ﬁ777
- s
|
1
[
(28 Md =%
- BHA Ereix
A, = A+ A, =191,700.0 + 0.0
- B chel SAolA] BiEtE ZAZR|S] A2
d{ v = dz, -1

=1,352.3 - 0.0

y 2 y 2
vo= [\, + A\,'U + ]("M + A(,m'd(',z,

190,359,720,153.3+191,700.0x0.0% +814,464,000.0+0.0x1,352.32

» M CHHE ZAOfA Ab-SHE S|

Ysuw = Ysu =V

Ystv = Yst = 1
S8 4dE

Seww = MecYeuw 11,

S = Myan I 1,

Soww = Meyo o 1 (L)

S = Moy 1 (1)
 MEHEH HE

F, =
o = Ve /Ay + Mo /(2-F,-1,)

97.750 / 52,800.0 + 0.000

2 4dE
Soww = My Ysuw 11,
Saw = My 11,
Seww = My Yeuo | (1n)
S = Moy ! (1n)

M2 AE

L =

= 257.650 / 52,800.0 + 216.520 / (2 X 5,889,204.6 X 12.0)

-/ A

Vil Ay + Myl(2-F - t,,)

pag= e =

= 1,202.3 - 0.0
= -1,045.7 - 0.0

= 2,928.580%1,202.3/191,174,184,153.3
= 2,928.580%x-1,045.7/191,174,184,153.3

= 2,928.580x1,472.3/(191,174,184,153.3X8.0) =

/ (2 X 5,889,204.6 x 12.0)

= 5,893.800%1,202.3/191,174,184,153.3 -

5,893.800x-1,045.7/191,174,184,153.3 -
5,893.800x1,472.3/(191,174,184,153.3x8.0) =

2,928.580x1,232.3/(191,174,184,153.3%x8.0) =

= 5,893.800%1,232.3/(191,174,184,153.3X8.0) =

191,700.0

1,352.3

1.912E+11

1,202.3
-1,045.7

18.418
-16.019
2.819
2.360

5.889E+06

1.851

37.067
-32.238
5.674
4.749

6.412

mm

MPa
MPa
MPa
MPa

MPa

MPa
MPa
MPa
MPa

MPa



Bl S5

» Z5tE H|ASHA|e] MEtSH
O = (VAV AV )AL+ Mo/ (2F b)) + (Mo M) (2 F L)
= 476.190/52,800.0 + 0.000/141,340,909.7 + 216.520/141,340,909.7 = 10.551 yp,
¥ v = 10.6 MPa < UV, = 110.0 MPa e 0.K !
(5) =g 889 A& (= T=. 8.5l 3.4.2.3)
i =0.65(p/n)*+0.13(¢/n) +1.0 - 1.000
o{7|M, ¢ = 3 78 (o = (fi - f2)/fi = 0.0)
fi, o BZE HEeo| 2kodol 33 (ch f= 0/ YHSHE H(+)2=2 stoh)
1o SEPHAE
n . ZE[Eo| elsiAM FE= = Pannel2|
QI (SIR)EUX S HE3SH ( SM490 AtE ) (= £ .M.l 3.3.2)
Jra 190.0 Mpa
 UE (MR)EHX| HB8EH ( SM490 AL ) (= z.d.of 3.4.2.3)
b/ 220 in = 182 mm < t, 20 mm
= Jew = 190.0 ppa
b/ 40 “in = 91 mm<t,= 20 mm= b/ 220 i'n = 18.2 m
= feu = 190.0 -5.2{b/(t,s1n)-22.0 } = 200.4 ppa
b /8.0 in = 50 mm<1{,= 20 nm= 0 / 440 -i'n = 9.1 mm
= Jea = 220,000 {({,-1-n)/bY = 550.0 ypa
Jea = 190.0 Mg ( M3 QEZ2X|7} ZF2|E HIEE Sof DHEO Y= B L HAH
o, oy otHab Zo| EEkZol oLty o3 )
Jea = 190.0 Mpa
- HZ Z232E 5 E83Y (= Z=.4.80 3.9.3.1)
few = 0.40 for = 10.800 pa ( for = 27.0 ypa AL )
Jia = 0.07 fu = 1.890 ypa
» SeflEet FoOO A28 ¥ HESH (= = M35 3.9.3.1, 2.2.2.2)
Steel Steel
5l & = g 33 (MPa) 5252 (MPa) 33 (MPa) 52852 (MPa)
& & 5t o & & 5t A & & 5t A £ of 5F o
1 - - - - 87.565 | -76.157 | 190.000 | 190.000
142 - - - - 105.984 | -92.175 | 190.000 | 190.000
3 - - - - 37.067 | -32.238 | 190.000 [ 190.000
14243 - - - - 143.051 |-124.413 | 190.000 | 190.000
F) U482 H(+), oAH¥E8HE B(1)= ¥
(6) Baigaol Z (- =43824)
I, (f1fa)? (v/0,)? EEsEcE B9
& @ 5F o & @ 5F o & @ 5F o & @ 5F o
1 0.212 0.161 0.009 0.009 0.222 0.170 | 0.K !! 0.K !
14243 0.567 0.429 0.009 0.009 0.576 0.438 | 0.K !! 0.K !
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= £.4.7]3.4.2.2,3.4.2.3,3.8.3.1, 3.8.3.2, 3.9.6)

/ 210000 = 6.812E-04
124.413 / 210000 = 5.924E-04
(= £.4.7/3.9.3.2)
)el 21582t DA stEel 1.34, HEE Z32|EQ Ax4F 3 Az(Zo| AEF,
I FHEALIe 2ZXtof 9f 22| =gl ofstod AAlsh=E
f..8l 3/58 HoM=
Steel Steel
- Aoz o o
3 B BERP)_HesH | 4
= Al of 5F of (MPa)
113.835 | -99.003 | 320.000 0.K !l
217.473 1-189.139 320.000 0.K !l
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00
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8l
ok
70

fall
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uJ

12 mm

1.200 m
3.357 m
150 x

UR2=
Blt= 2.600 m
Ble=
12 mm,

m

3.000 m
4.911
1.200
2.400 m
3.357
0.240 m
0.050 m
0.030 m
0.030 m
0.012 m
0.100 m
0.100 m
150 x

But= 2.600

H

Bc =
uL2
B2 =
Bue
Tc =
Th =
Tu =
Tl =
Tw =
Ut =
B1 =
RIB

3
Tc
I
3

0.00

eR*

U1
lB1

UR2
12
= BIt

oY
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5 - 150 x 12
[=)

B2
X

H

2 — 150

(=
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uL2

ut,
B1|
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Tw
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= | o S| 2le o
= S SIS o 2SS | o - | © Slaol2 2 SlolB|®
=3 IS BSH B olst|lslels ARl R R k=R i
=3 BN B B=) —lol8l2|2]e© N Rs) . ] 3 R=) .

ool 9 | o ~| e NS IS ) ol ol o 3 BN
A RNEE SlelelGl2 2285 %)=
° LT 2
— = = = = = = = =
o | &L . . . l=zl=zl=zl=] - . . . =
== Zzl=zl=zl=z|lx|<|><|><|=zl=z|=|=|E
ol x| x| x| x x| x| x| x
&l g
o =
L 4+ ot | W -y | o
< = = = & ) | = M
wl=|Z iy el BN E=) il =
| mi| 3 o R[S Nl
i 7| = 51 o) sl o) 10J o m._
X 3 X0 o1 of | Wi a1 ol | ar ol = n0
= ol m w) = S| = = I =) m U
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m | o1 = zo | RO s zo | RO s %0 M
o1 M= M i ~ = i B = H =
ul ak | 47| m - | Ko o | ko | ko | = [ | ko
) <k ol o pd i lzo| M
_|j HT.M _.A._ _H,M ._.mo H_.Wo e} ._.mo H_.Wo e} H_.m.o mwu [[e} ..
gl ALY = | oD | HIO = | oD | HIO oD o _
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o o H A
©§ o B(mm) | H(mm) | A(mm?2 ) Y(mm) AxY( mm® ) | A=Y2( mm* ) [x( mm* )
1 - UPPER FLANGE 3357.0| 30.0 100710 1515.0 152575650 231152109750 7553250
2 - UPPER RIB 12.0 | 150.0 3600 1425.0 5130000 7310250000 6750000
1- L_WEB 12.0 13000.0] 36000 0.0 0 0 27000000000
1 - R_WEB 12.0 [ 3000.0|] 36000 0.0 0 0 27000000000
5 - LOWER RIB 12.0 | 150.0 9000 -1425.0 -12825000 18275625000 16875000
1 - LOWER FLANGE 3357.01 30.0 100710 -1515.0 | —-152575650 | 231152109750 7553250
2 S 286020 -7695000 487890094500 54038731500
UPPER RE-BAR - - 12673.7 1720.0 21798685 37493737994 -
LOWER RE-BAR - - 3096.5 1600.0 4954400 7927040000 -
RE-BAR & | 15770 26753085 487890094500 -
1 - RC SLAB 4911.0| 240.0 | 1178640 1670.0 1968328800 | 3287109096000 5657472000
* As = 286020 mm? Ac = 1178640  mm® Ar = 15770 mm?
=83 E
[ 232225 B
- I ] fvru
— jNC {V‘:fi Noﬁ o 4“ 4@{ Tvrl
g ’7 jTi | H H ‘ < Vs 5
- © a . o 5 S
T > 5 © i he >
© @ N(s+c) - N(s+c) v
2 N(s+r) - N(s+r)
© 5
Ns - Ns
I
>
= e
}
;L ‘ H H H H H fusl
(1) g4 &
Is' = As - Y2 + > |s = 487890094500 + 54038731500 = 541928826000 mm*
8s=35(A-Y) As = -7695000 / 286020 = -26.904 mm
Is = Is' = As- 8§s? = 541928826000 — 286020 x  —26.904% = 541721801928 mm*
Ysu =H/2+ Tu- &s = 3000.0 / 2 + 30.0 - -26.904 = 1556.904 mm
Ysl =Ysu - (H+Tu+Tl) = 1556.904 - 3060.000 = -1503.096 mm
=p-h=((UL2 +UR2 +B2) / 2+ Tw) - (H+ Tu/2 +T1/2) = 7308360  mm?
fsu=Ms-Ysu/ Is = -68.300  MPa
fsl =Ms-VYsl / Is = 65.940 MPa

0 =Ss / A(Web) + Mst / (2-F - Tw)

28.

697

MPa




M
(=}

(2)
Av = As + Ar = 301790  mm?

il
o

d=Ysu~-Tu+Th+ tcl + (Tc - tcu - tcl) - Aru/Ar = 1723.341 mm
dr =d-As / (As + Ar) = 1633.288 mm

ds=d-dr = 90.054 mm

Yvru = dr + (Tc - tcu - tcl) - Arl/Ar 1656.850 mm

Yvrl =dr = (Tc - tcu — tcl) - Aru/Ar = 1536.850 mm

Yvsu = Yvrl - tcl = Th + Tu = 1466.850  mm
Yvsl =Yvsu—= (H+ Tu+ Tl )= -1593.150 mm
Irv = 1s + As - ds? + Ar - dr? = 586110249272 mm*

Fv=Db-hv=((U2+UR2+B2) /2+Tw) - -(H+ (Tu+ Tc/n)/2 +T1/2) = 7344540.0 mm?

fvru = Msc - Yvru/lrv = -17.244  MPa
fyrl = Msc-Yvrl/lrv = -15.995  MPa
fvsu = Msc - Yvsu/lrv = -15.267  MPa
fvsl = Msc - Yvsl/Irv = 16.581 MPa

v =Ssc / A(Web) + Msct / (2-Fv-Tw) = 9.250 MPa

fvru = Mv - Yvru/lrv = -24.707  MPa
furl = Mv - Yvrl/lrv = -22.918  MPa
fvsu = Mv - Yvsu/Irv = -21.874  MPa
fvsl = Mv - Yvsl/Irv = 23.757 MPa
L =Sv / A(Web) + Mvt / (2-Fv-Tw) = 16.081 MPa
(4) £ ot 5 - E5tE HITGIAIS Z5tE0 26t SSUZ &6tE MotAldi= HAE 2ol 1/2
fyru = Mw - Yvru/lrv = 0.000 MPa
fyrl = Mv - Yvrl/Irv = 0.000 MPa
fvsu = Mv - Yvsu/Irv = 0.000 MPa
fvsl = Mv - Yvsl/Irv = 0.000 MPa
0 =Sw/ A(Web) + Mwt / (2-Fv-Tw) = 0.000 MPa
(5) 22l ol =
Avc = As + Ac/n = 433350  mm?
dv=Ysu-Tu+ Th+ Tc/2 = 1696.904 mm
dvc = dv-As / (Ac/n + As) = 1119.992 mm
dvs = dv - dvc = 576.912  mm
n=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16
Avi = As + Ac/nl = 359685  mm? # 2x Aoz Qg Fak 1N

dct =dv-As / (Ac/n1 + As) = 1349.371 mm K = #HHHHH

o
Ja
0R0



ds1 = dv - dcl1 =

lcv = Is + lc/n + As - dvs® + Ac/n - dvc?

347.533

mm

= 822432311970 mm*

Nc = Msc - dvc - Ac/(n - Icv) = ~—1223883 N
Pd =Nc-2- 01/ (2+p1) = -1223883 N
Mo =P -dct = —1651471973 N - mm
Ecl=Ec/ (1+ ¢1/2)= 13351 MPa
fyrul = Po/Av + ksMd - Yvru/lrv = -2.898 MPa
fvril1 =P /Av + ksMd - Yvri/lrv = -2.981 MPa
fvsul = Po /Av + kxM¢ - Yvsu / Irv = -3.030 MPa
fvsl1 =P /Av + ksMd - Yvsl / Irv = -5.169 MPa
(6) 2 = = =
n=n-(1+¢2/2)=8x(1+ 40/ 2 )= 24
Av2 = As + Ac/n2 = 335130 mm?
dc2 = dv - As / (Ac/n2 + As) = 1448.239 mm
ds2 = dv - dc2 = 248.665 mm
P2 =Es- es-Ac/n2 = 2651940 N
Mv2 = P2 - dc2 = 3840643440 N - mm
fyru2 = P2/Av + K*Mv2 - Yvru/Irv = 6.095 MPa
fvrl2 = P2/Av + K«Mv2 - Yvr|/Irv = 6.290 MPa
fvsu2 = P2/Av + K*Mv2 - Yvsu/Irv = 6.404 MPa
fvsl2 = P2/Av + K#Mv2 - YvsI/Irv = 11.376 MPa
7y 2= X
et=a-t= 0.000012 x 10 = 0.00012
Pl=Es- et-Ac/n= 3535820 N
Mvt = P1-dvc = 3960201026 N - mm
Ert =Es- et = 24..000 MPa
frut = P1/Av + K«Mvt - Yvru/lrv - Es - et = -15.060  MPa
frit = P1/Av + K#Mvt - Yvri/Irv - Es- et = -14.859  MPa
fsut = P1/Av + K#Mvt - Yvsu/Irv = 9.259 MPa
fslt = P1/Av + K#Mvt - Yvsl/Irv = 14.386 MPa
(4) ®ch o HIEY
- ZolE UITGIAIS MeSEH
0= (SstSsctSv)/Aw + (Mst/(2 F Tw)+(Msct+Mvt)/(2 FvTw)) = 53.466 MPa < va = 110 MPa 0.K.
- Z6tE MotAlS dHsS™
- EotE HITHGHAI
L= (SstSsctSw)/Aw + (Mst/(2 F Tw)+(Msct+Mwt)/(2 FvTw)) = 37.403 MPa < 1.2 va= 132 MPa 0.K.



- BotE MotAl

0= (SstSsctSw/2+Sv)/Awt(Mst/(2F Tw)+(Msct+Mwt/2tMvt)/(2FvTw))= 53.466 MPa < 1.25va = 137.5 MPa 0.K.
(5) =S89 HE (= Z.4&3.4.2.1)
i =0.65(¢/n)° +0.13(¢/n) + 1.0
= 065 x( 00/ 1 )+ 0.130 x( 00/ 1 )+ 1.0= 1.000
¢ = (f; - f2 )/fi =0
OIIM, n: Z2B0H 2l 2% = Pannel 2l ==
i S o SHHH
fi fo @ EZE HO 2o SH
(& = f, Ol0 2=ESHEE F(+)2=2 8tt.)
* OIE (MR)EHX IS ( SMA90  AlE )
fta = 190 MPa
* &= (ot2)EdHX sIssH™ ( SMA90 AL )
b 2400
th =2 — = =
24 i -n 24 x 1.000 x 6
ol HL & fca = 190.000 MPa
b b 2400
_— > tl = = = 8.333 mm
24 -i-n 48 -i-n 48 x 1.000 x 6
ol AL : fca = 190 - 3.9 ( b/ (tl-i-n) 24 ) = 231.600
b b 2400
_ > tl = = = 5.000 mm
48 -i-n 80 -i-n 80 x 1.000 x 6
o ¥ : fea= 220000 x{ (tl-i-n) /b = 1237.500 MPa
APt = HHEEE
tetAd, fea = 190.000 MPa
* 2FJLIEY o888 (= Z.4 2.2.24, 3.6.1.7)
fta = 160.000 MPa fca =  180.000 MPa ( SD40 At= )
RE-BAR STEEL
Sl=xg &2 (MPa) 5188 282 (MPa) 51282 (MPa)
& o of o (kgf/cm? ) & o of o o o of o
1 160.000 -68.300 65.940 190.000 190.000
142 -17.244 -15.995 160.000 -83.567 82.521 190.000 190.000
14243 -41.951 -38.913 160.000 -105.440 106.278 190.000 190.000
142435 -44.849 -41.894 160.000 -108.471 101.109 190.000 190.000




142+3+516 -38.754 -35.604 160.000 -102.067 112.485 190.000 190.000
142+3+5t6+7 -53.814 -50.463 184.000 -92.809 126.872 218.500 218.500
14+2+3+5+6-7 —-23.694 -20.746 184.000 -111.326 98.099 218.500 218.500
142+4 -17.244 -15.995 200.000 -83.567 82.521 237.500 237.500
1+2+3+(1/2)4 -41.951 -38.913 200.000 -105.440 106.278 237.500 237.500
142+3+(1/2)4+5 -44.849 -41.894 200.000 -108.471 101.109 237.500 237.500
1+2+3+(1/2)445+6 | -38.754 -35.604 200.000 -102.067 112.485 237.500 237.500
1+2+3+(1/2)4+5+6+] -53.814 -50.463 216.000 -92.809 126.872 256.500 256.500
1+243+(1/2)445+6-] -23.694 -20.746 216.000 -111.326 98.099 256.500 256.500
=) §E8Es H(+), dFESES 2(-)Z odE slgsye g3 (= =.4 3.9.3.1 &x)
(6) 63839 LE (= &£.483.8.24)
(& o)
0 -108.471 53.466
( HHHHHH )2 = )2+
fa va 190.000 110.000
= 0326 + 0.236 = 0.562 < 1.2 0.K.
(ot &)
0 112.485 53.466
( HHHHHH )2 = )2+
fa va 190.000 110.000
= 0350 + 0.236 = 0.587 < 1.2 0.K.
(11) g501 et o™ A (= Z.&.6H(2003) 3.9.3.2 )
- S0t= HITHGHAI
Sf=13 x (Bd™ AlGtE 2 + E4F AGHE) + 2.15 x 550 & S (522 E)
+ (22T S8Y HEE) + (AXZ-ESSHYSY) + (2EUSZHEE) o =& S0A
& =clgt ots el ot HE
- S0ot& MotAl
E0t=S HITHGHAI
Tf =13 x (LA AGtE S + §H= MotE) + 1.3 x Zo50 Qs 2
+ (A2Z8 HEEY) + (AX+=SHUGY) + (2EUSHHEE) o =& S0A
tE =clgt ot &0l ot d3&
25tE THOLAl
Tf=13 x (LA AGtE S + = MGtE) + 2.15x Eot=0 2 2
+1.3 x1/2 25t= HIMGIAISl 26t 88 + 22E 88 + AX 5 88 + 24 8
of &8 S0UA JtE =cIEt ots I 0 ot B &
O &S HHEE REBAR
- Z0ot3 HIMHGHAl
Sf=1.3 x-17.244 + 2.15 x-24.707 + (-2.898) + (6.095) + (15.06)
= -87.400 MPa < fy= 400.0 MPa 0.K. (ReZ, HAx5 ZEAl)




©@
0y
=
1A
oa
ol

Tf =1.3 x-17.244 + 2.15 x-24.707 + (15.06)
= -90.597 MPa < fy= 400.0 MPa 0.K. (2=, AX%= HMAAl)
- 2565 MoHAl
b3

f =13 x-17.244 + 1.3 x0 + (-2.898) + (6.095) + (15.06)

= -34.280 MPa < fy= 400.0 MPa 0.K. (Z3t= HITGIAI)
Sf=1.3 x-17.244 + 2.15 x-24.707 + 1.3 (1/2 x0) + (-2.898) + (6.095) + (15.06)
= -87.400 MPa < fy= 400.0 MPa 0.K. (23= THBHAI)

f=1.3x (-68.3 +-15.267) + 2.15 x -21.874 + (-3.03) + (6.404) + (9.259)

= -161.551 MPa < fy = 320.0 MPa 0.K. (2=, AXS= ESAl)
Sf=1.3 x (-68.3 + -15.267) + 2.15 x -21.874 + (9.259)
=  -164.924 MPa < fy= 320.0 MPa 0.K. (32l=Z HAZS= MAA)

- SotS MotAl
z

f=1.3x (-68.3 +-15.267) + 1.3 x0 + (-3.03) + (6.404) + (9.259)

=  -114.522  MPa < fy = 320.0 MPa 0.K. (2ot= HITHGHAL)
Sf=1.3 x (-68.3 +-15.267) + 2.15 x -21.874 + 1.3 (1/2 x0) + (-3.03) + (6.404) + (9.259)
= -161.551 MPa < fy = 320.0 MPa 0.K. (&5t= THGHAIL)

HEt

-

- Z0ot= HITHGHAI
f=1.3 x(65.94 + 16.581) + 2.15 x23.757 + (-5.169) + (11.376) + (-14.386)

= 178.948  MPa < fy= 320.0 MPa 0.K. (3olZ HAXS= ELEA|)
Sf=1.3 x(65.94 + 16.581) + 2.15 x23.757 + (-14.386)
= 172.741  WPa < fy = 320.0 MPa 0.K. (2=, AZS= HMAAl

- SotS MotAl
Sf=1.3 x(65.94 + 16.581) + 1.3 x0 + (-5.169) + (11.376) + (-14.386)
= 127.871  MPa < fy = 320.0 MPa 0.K. (2ot= HITHGHAL)
Sf=1.3 x(65.94 + 16.581) + 2.15 x23.757 + 1.3 (1/2 x0) + (-5.169) + (11.376) + (-14.386)
= 178.948  MPa < fy = 320.0 MPa 0.K. (&5t= THGHAI)



5. G2 &5 - S3gzt

b

1) EHHIIE 2 dA=A

UL3 U2 UR3
U1 uL2 UR2 Ut
S |
tu R A B 5.
UPPER R1B
S
< L-Web g R-Web
tw tw
LOWER RIB
O the
B1 B2 B1
Ble
T = = 2 23 Data
M, SEH 1™stEo 2Ft ZHE KN-m 13,836.100
M. @ 8= 0YsHSol| o/e RHE KN-m 2,717.090
M, @ (2stS+xIFEsHol ost 2HE KN-m 5,834.770
Ve @ StMH D™stso| olsh M kN 124180
Ve 1 &M Z X350 28 MeH kN 93.250
Vo, o (ZetE+X|™ Al s oll o sk Meh kN 258.190
My @ (Ee3+X| - &5 o o5t 1| EE RHE KN-m 252.300
< &0 > gM™ DHeE ¢ ZMAE + HEHE IR EXNE
BN DHELE ¢ LY SEHAE + PAVENENTALS
X(3)5 uhet oot mM
T2 7 = A (mm?) ¥ (mm) A-Y(mm®) | A3 (mm*) 1, (mn)
UPPER FL. [1 - 2,600.0 x 20.0 52,000.0 1,110.0 5.772E+07 6.407E+10 1.733E+06
UPPER RIB[5 -  150.0 x 12.0 10,500.0 1,075.0 1.129E+07 1.213E+10 1.969E+07
L-WEB [1 - 2,2000 x 12.0 26,400.0 - - - 1.065E+10
R-WEB |[1 - 2,200.0 x 12.0 26,400.0 - - - 1.065E+10
LOWER RIB|[2 -  150.0 x 12.0 3,600.0 -1,025.0 | -3.690E+06 3.782E+09 6.750E+06
LOWER FL. [1 - 2,600.0 x 28.0 72,800.0 -1,114.0 | -8.110E+07 9.034E+10 4 . 756E+06
2 hH BhA 191,700.0 - -1.578E+07 1.703E+11 2 133E+10
RC. SLAB [1 - 5,656.0 x 240.0 |1,357,440.0 1,270.0 1. 724E+09 2 189E+12 6.516E+09




SLAB THH B 1.357,440.0 - 1.724E+09 2 189E+2 6.516E+09
% A= 191,700.0 gz Ao = 1.357,440.0
g s
e[\ll
T 0000
Yo [T Y
. Y
tH
Yy
-y
" [ [
,;\/
(1) & Md ™
. ZAE olEY
8, = XA [ XA = _15,781,700.0 / 191,700.0 = 82325
C EAISO|M AbSHE EA elcii2
You = N2+ 1 = 8y = 2,200.0 / 2 + 20.0 - -82.325 = 1,202.325 o
yg =-Lhiz+t,+8,} = {2.200.0/2+28.0+-82.325} = -1,045.675
- 2R el T2 BHlE
[o=31,+ 3402 - 4.8
= 21,328,927,100.0 + 170,330,021,300.0 - 191,700.0 X -82.3252 = 1.904E+11 e
- EEUX SH HE (= 2. M35 3.8.2.1)
Jouw = Moyeu 1 = 13.836.100 X 1,202.3/190,359,720,153.3 = 87.390 ypa
Ja = Meya 11 = 13.836.100 X -1,045.7/190,359,720,153.3 = -76.004 pg
s 2Xol MEESH HE (= =.M 8§ 3.8.2.2, =. M .5 3.8.2.3)
1= = 5.810E+06 g2
b o= VA, + M /(2 Ft,)

124.180 / 52,800.0 + 0.000 / (2 X 5,810,256.0 X 12.0)

2.352 \pg




- I U
|
. |
o = T 0001
> 7774ﬁ777
- s
|
1
[
(28 Md =%
- BHA Ereix
Ay o= A+ A, =191,700.0 + 0.0
- B chel SAolA] BiEtE ZAZR|S] A2
d{ v = dz, -1

=1,352.3 - 0.0

y 2 y 2
vo= [\, + A\,'U + ]("M + A(,m'd(',z,

190,359,720,153.3+191,700.0x0.0% +814,464,000.0+0.0x1,352.32

» M CHHE ZAOfA Ab-SHE S|

Ysuw = Ysu =V

Ystv = Yst = 1
S8 4dE

Seww = Mo Yoo 11,

Saw = Moy [ 1L

Soww = Meoyo o 1 (L)

S = Moy 1 (1)
 MEHEH HE

F, =
o = Ve /Ay + Mo /(2-F,-1,)

93.250 / 52,800.0 + 0.000

2 4dE
Soww = My Ysuw 11,
Saw = My 11,
Seww = My Yeuo | (1n)
S = Moy ! (1n)

M2 AE

L =

= 258.190 / 52,800.0 + 252.300 / (2 X 5,889,204.6 X 12.0)

-/ A

Vil Ay + Myl(2-F - t,,)

pag= e =

= 1,202.3 - 0.0
= -1,045.7 - 0.0

= 2,717.090%1,202.3/191,174,184,153.3
= 2,717.090X-1,045.7/191,174,184,153.3

= 2,717.090x1,472.3/(191,174,184,153.3%8.0) =

/ (2 X 5,889,204.6 x 12.0)

= 5,834.770%1,202.3/191,174,184,153.3 -

5,834.770X-1,045.7/191,174,184,153.3 -
5,834.770x1,472.3/(191,174,184,153.3%x8.0) =

2,717.090x1,232.3/(191,174,184,153.3x8.0) =

= 5,834.770x1,232.3/(191,174,184,153.3X8.0) =

191,700.0

1,352.3

1.912E+11

1,202.3
-1,045.7

17.088
-14.862
2.616
2.189

5.889E+06

1.766

36.696
-31.915
5.617
4.701

6.675

mm

MPa
MPa
MPa
MPa

MPa

MPa
MPa
MPa
MPa

MPa



Bl S5

» EoHE HIMBIAe] MEHEH
O = (VAV AV )AL+ M2 8t ) + (Mo M) /(2 F o)
= 475.620/52,800.0 + 0.000/141,340,909.7 + 252.300/141,340,909.7 = 10.793 ypa
¥ v = 10.8 ypa < UV, = 10.0 v, 0.K !
(5) =% S HE (= = .M.l 3.423)
i =0.65(¢p/n)*+0.13(d/n) +1.0 = 1.000
o{7|M, ¢ : 38 78 (o = (fi - f2)/fi = 0.0)
fi, fo : BZE meo| 2odol 3H (G fi=f,0lH YESHE H(+)2=2 Bioh)
1o SEPHAE
n . ZE[Eo| elsiAM FE= = Pannel2|
QI (SIR)EUX S HE3SH ( SM490 AtE ) (= £ .M.l 3.3.2)
Jra 190.0 Wpa
- US (52U 5185H ( SM490 AtE ) (= =. 4.5 3423)
b /220 in = 18.2 m < 1, 20 mm
= Jew = 190.0 ppa
b/ 4.0 -in = 91 mm<t,= 20 mm= b / 220 in = 18.2 mm
= Jew = 190.0 -52{b/(t,1n)-22.0 } = 200.4 ppa
b /8.0 in = 50 mm<1{(,= 20 mm= 0 / 440 -i'n = 9.1 mm
= Jea = 220,000 {({,-1-n)/bY = 550.0 ypa
Jea = 190.0 Mg ( M3 QEZ2X|7} ZF2|E HIEE Sof DHEO Y= B L HAH
ChH | nd oI Zo| Ex=Zo| dofLy| o E9 )
Jea = 190.0 Mpa
- HZ Z32|E9 5839 (= Z=.4.80 3.9.3.1)
few = 0.40 for = 10.800 pa ( for = 27.0 ypa AL )
Jra = 0.07 fou = 1.890 ypa
» SeflEet FoOO A28 ¥ HESH (= = M} 3931, 2222)
Steel Steel
5t 5 = g 33 (MPa) 52852 (MPa) 33 (MPa) 5852 (MPa)
& & 5t o & & 5t A & & 5t o & & 5t o
1 - - - - 87.390 | -76.004 [ 190.000 | 190.000
142 - - - - 104.478 | -90.866 | 190.000 | 190.000
3 - - - - 36.696 | -31.915 | 190.000 [ 190.000
1+2+3 - - - - 141.174 |-122.780 | 190.000 | 190.000
F) U=SHES H(+), AdH¥SHs B(H)= 5¥S
(6) Baigaol Z (- =43824)
I, (1 fa)? (v/0,)? EEsicE B o9
& @ 5F o & @ 5F o & @ 5F o & @ 5F o
1 0.212 0.160 0.010 0.010 0.221 0.170 | 0.K !! 0.K !
14243 0.552 0.418 0.010 0.010 0.562 0.427 | 0.K ! 0.K !




£
gt
i
[
T

Aol HYHE (= =T M7 3.4.2.2, 3.4.2.3, 3.8.3.1, 3.8.3.2, 3.9.6)
eu = fu / Es = 141174 / 210000 = 6.723E-04
s = fl/ Es = 122.780 / 210000 = 5.847E-04

sh=of cHsh oFME ZHAL ( T£.4.7139.3.2)

=
wHez stot
22| Eo ¢FAZH2 [, 3/6& HolM= erEch
Steel Steel
st = St [X=R=1=F] e oz -
of = = & 7£|c:oE—|(MPa) O'I'&':‘SEE! oo —|oo—|(MPa) O.I_&.’_SEL:! o
A | st | (W) ad | shed | (WPa)

- - - - 113.607 | -98.805 | 320.000 | 0.K !l

1+2+3 - - - - 214.717 |-186.742 | 320.000 [ O0.K !!




P2 /i

= -
=

6. G2 Li

B

SM490

=
=)

d
n0
00

I

=S TH AL

8l
ak
70

fall

-

uJ

12 mm

150 x

1.200 m
2.357 m

UR2=
Blt= 2.600 m
Ble=
12 mm,

3.000 m
5.114 m
1.200

2.400 m
2.357

0.240 m
0.050 m
0.030 m
0.030 m
0.012 m
0.100 m
0.100 m
150 x

But= 2.600

H

Bc =
uL2
B2 =
Bue
Tc =
Th =
Tu =
Tl =
Tw =
Ut =
B1 =
RIB

3
Tc
I
3

0.00

U1
lB1

UR2
12

LAY
5 - 150 x 12

B2

2 — 150

1=

—¢o
oo

uL2

ut,
B1|

0.0q

Tu .
Tw
Tl

<C Sl o o
=Zlo N S|« IR o o ol R
Slao|s1y]o | lo|R|lo|lolol2|Q]18|lo|l=|®
=3 IS BSH B olo|ls|S| e SRRl AR R=1
=3 BN B B=) Q&2 2|x B Rs) . ) 4 E=) .
ool 9 4 R=) SVl RN IS el BN N S -l o
— | N ols o I S|l T2 S
ol N © [~ o
| N~
_ ||| = sle]|l =] =
CoN IS S T Tl =zl=l=l= T T T e
== =Zzl=zl=zl=z|l>x|<|><|><|=zl=z|=|=|E
ol x| x| x| x x| x| x| x
sl o
H| S
I o | | & w0 | i
<Fl = =) =) 5 ) | = M
=| 7 ™ 21| ® |7 =
T A== | w | | oo
S+ = X0 ol of | Wi o1 ol | ar ol = ]
= M w) = S| = = I = K0 U
0 aT Ko Kio | o4 Ko Kt | ®J Ko e -
= i0J o | o | 6 | oy | =
w al ul © |z i0J © |z o) 0 RO | o)
=|m R0 ol RO ol M| or
o =l m CIN = R L N = R A P = B R
— M o | 1R | KO -1 | R KO R 5 | KO E]
T 7= T 7= T 7=
% = MM X0 | o MM X0 | o X0 m% o ..
R - ~o | oD | o | oD | Ho 70D B0 _
A0 oD oD . )
ol o wl| 3| = wl| 3| = | 8| E 3
w | w =|=|= 23 K22 R%Z === =

=
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s S
B g B(mm) | H(mm) | A(mm? ) Y(mm) A=Y( mm® ) | AxY2( mm* ) Ix( mm* )
1 — UPPER FLANGE 2357.0] 30.0 70710 1515.0 107125650 162295359750 5303250
2 — UPPER RIB 12.0 | 150.0 3600 1425.0 5130000 7310250000 6750000
1- L_WEB 12.0 |3000.0] 36000 0.0 0 0 27000000000
1 - R_WEB 12.0 [3000.0] 36000 0.0 0 0 27000000000
5- LOWER RIB 12.0 | 150.0 9000 -1425.0 | -12825000 18275625000 16875000
1 — LOWER FLANGE 2357.0] 30.0 70710 -1515.0 | -107125650 | 162295359750 5303250
ZEEH S 226020 -7695000 350176594500 | 54034231500
UPPER RE-BAR - - 3096.5 1720.0 5325980 9160685600 -
LOWER RE-BAR - - 3096.5 1600.0 4954400 7927040000 -
RE-BAR & A 6193 10280380 350176594500 -
1 - RC SLAB 5114.0] 240.0 | 1227360 1670.0 | 2049691200 | 3422984304000 5891328000
* As = 226020 mm? Ac = 1227360  mm? Ar = 6193  mm?
g8 &E
[ sd=2fe5 B [
- 4+ — furu
== ‘ch | {:fi Noﬁ o ﬂ‘ o] furl
S N I = A -
- C S
i 2L N(s+o) : N(s+c) °l e IR
¢ N(s+r) : N(s+1)
- Ns - Ns : -
. :
N
s I I s
M) & 48 &
Is' = As- Y2 + Y Is = 350176594500 + 54034231500 = 404210826000 mm*
8s=3(A-Y) As = 7695000 / 226020 = -34.046 mm
s = Is' - As- §s® = 404210826000 - 226020 x -34.046° = 403948844649 mm*
Ysu=H/2+ Tu- 8s = 3000.0 /2 + 30.0- -34.046 = 1564 .046 mm
Ysl =Ysu - (H+Tu+Tl) = 1564.046 - 3060.000 = -1495.954 mm
=b-h=((U2+UR2+B2) /2+Tw (H+Tu/2+TI/2) = 7308360 mm?
fsu=Ms-Ysu/ Is = -89.936 MPa
fsl =Ms-Ysl / Is = 86.021 MPa

0 =Ss / A(Web) + Mst / (2-F - Tw)

27.

277

MPa




M
(=}

(2)
Av = As + Ar = 232213 mm?

il
o

d=Ysu~-Tu+Th+ tcl + (Tc - tcu - tcl) - Aru/Ar = 1694.046 mm
dr =d-As / (As + Ar) = 1648.866 mm

ds=d-dr = 45179 mm

Yvru = dr + (Tc - tcu - tcl) - Arl/Ar 1708.866 mm

Yvrl =dr = (Tc - tcu — tcl) - Aru/Ar = 1588.866 mm

Yvsu = Yvrl - tcl = Th + Tu = 1518.866  mm
Yvsl =Yvsu - (H+Tu+TI )= -1541.134 mm
Irv = 1s + As - ds? + Ar - dr? = 421247472065 mm*

Fv=b-hv=((UL2+UR2+B2) / 2+ Tw -(H+ (Tu+ Tc/n)/2 +T1/2) = 7344540.0 mm?

fvru = Msc - Yvru/lrv = -17.121  MPa
fyrl =Msc-Yvrl/lrv = -15.919  MPa
fvsu = Msc - Yvsu/lrv = -15.218  MPa
fvsl = Msc - Yvsl/Irv = 15.441 MPa

v =Ssc / A(Web) + Msct / (2-Fv-Tw) =  4.761 MPa

fvru = Mv - Yvru/lrv = -34.660  MPa
furl = Mv - Yvrl/lrv = -32.226  MPa
fvsu = Mv - Yvsu/Irv = -30.806  MPa
fvsl = Mv - Yvsl/Irv = 31.258 MPa
L =Sv / A(Web) + Mvt / (2-Fv-Tw) = 16.421 MPa
(4) £ ot 5 - E5tE HITMGIAIS Z5tE0 26t SSUZ &6tE MotAldi= HatE 2ol 1/2
fyru = Mw - Yvru/lrv = 0.000 MPa
furl = Mv - Yvrl/lrv = 0.000 MPa
fvsu = Mv - Yvsu/Irv = 0.000 MPa
fvsl = Mv - Yvsl/Irv = 0.000 MPa
0 =Sw/ A(Web) + Mwt / (2-Fv-Tw) = 0.000 MPa
(5) 22l ol =
Avc = As + Ac/n = 379440  mm?
dv=Ysu-Tu+ Th+ Tc/2 = 1704.046 mm
dvc = dv-As / (Ac/n + As) = 1015.044 mm
dvs = dv - dvc = 689.001 mm
n=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16
Avi = As + Ac/nl = 302730 mm? # 2x Aoz Qg Fak 1N

dct =dv-As / (Ac/nl + As) = 1272.251 mm K = #HHHHH

o
Ja
0K



ds1 = dv - dcl1 =

lcv = Is + lc/n + As - dvs® + Ac/n - dvc?

431.795

mm

= 670053041256 mm*

Nc = Msc - dvc - Ac/(n - Icv) = -980898 N
Po =Nc-2- o1/ (2tp1) = -980898 N
Md =Po -dcl =  —1247947691 N - mm
Ecl=Ec/ (1 + ¢1/2)= 13351 MPa
fyrul = Po/Av + ksMd - Yvru/lrv = -2.969 MPa
fvril1 =P /Av + ksMd - Yvri/lrv = -3.057 MPa
fvsul = Po /Av + kxM¢ - Yvsu / Irv = -3.108 MPa
fvsl1 =P /Av + ksMd - Yvsl / Irv = -5.356 MPa
(6) 2 = = =
n=n-(1+¢2/2)=8x(1+ 40/ 2 )= 24
Av2 = As + Ac/n2 = 277160  mm?
dc2 = dv - As / (Ac/n2 + As) = 1389.625 mm
ds2 = dv - dc2 = 314.421  mm
P2 =Es- es-Ac/n2 = 2761560 N
Mv2 = P2 - dc2 = 3837532167 N - mm
fyru2 = P2/Av + K*Mv2 - Yvru/Irv = 8.032 MPa
fvrl2 = P2/Av + K«Mv2 - Yvr|/Irv = 8.303 MPa
fvsu2 = P2/Av + K*Mv2 - Yvsu/Irv = 8.461 MPa
fvsl2 = P2/Av + K#Mv2 - YvsI/Irv = 15.374 MPa
(7 & & X
get=a-t= 0.000012 x 10 = 0.00012
Pl=Es- et -Ac/n= 3682080 N
Mvt = P1-dvc = 3737474227 N - mm
Ert =Es- et = 24..000 MPa
frut = P1/Av + K«Mvt - Yvru/lrv - Es - et = -11.904  MPa
frit = P1/Av + K#Mvt - Yvri/Irv - Es- et = -11.640  MPa
fsut = P1/Av + K#Mvt - Yvsu/Irv = 12.514 MPa
fslt = P1/Av + K#Mvt - Yvsl/Irv = 19.248 MPa
(4) ®ch o HIEY
- ZotZE HITHOtAIS S
0= (SstSsctSv)/Aw + (Mst/(2 F Tw)+(Msct+Mvt)/(2 FvTw)) = 48.460 MPa < va = 110 MPa 0.K.
- Z0ot= MotAI HHEH
- EotE HITHGHAI
L= (SstSsctSw)/Aw + (Mst/(2 F Tw)+(Msct+Mwt)/(2 FvTw)) = 32.038 MPa < 1.2 va= 132 MPa 0.K.



- BotE MotAl

0= (SstSsctSw/2+Sv)/Awt(Mst/(2F Tw)+(Msct+Mwt/2+Mvt)/(2FvTw))= 48.460 MPa < 1.25va = 137.5 MPa 0.K.
(5) =S89 HE (= Z.4&3.4.2.1)
i =0.65(¢/n)° +0.13(¢/n) + 1.0
= 065 x( 00/ 1 )+ 0.130 x( 00/ 1 )+ 1.0=1.000
¢ = (f; - f2 )/fi =0
OIIM, n: Z2B0H 2l 2% = Pannel 2l ==
i S o SHHH
fi fo @ EZE HO 2o SH
(& = f, Ol0 2=ESHEE F(+)2=2 8tt.)
* OIE (MR)EHX IS ( SMA90  AIE )
fta = 190 MPa
* &= (ot2)EdHX sIssH™ ( SMA90  AIE )
b 2400
th =2 — = =
24 i -n 24 x 1.000 x 6
ol HL & fca = 190.000 MPa
b b 2400
_— > tl = = = 8.333 mm
24 -i-n 48 -i-n 48 x 1.000 x 6
ol AL : fca = 190 - 3.9 ( b/ (tl-i-n) 24 ) = 231.600
b b 2400
_ > tl = = = 5.000 mm
48 -i-n 80 - i-n 80 x 1.000 x 6
ol ¥ : fea= 220000 x{ (tl-i-n) /b = 1237.500 MPa
APt = HHEREE
tetAd, fea = 190.000 MPa
* 2FJLIEY o888 (= Z.4 2.2.24, 3.6.1.7)
fta = 160.000 MPa fca =  180.000 MPa ( SD40 At= )
RE-BAR STEEL
Sl=xg &2 (MPa) 588 282 (MPa) 51282 (MPa)
& o of o (kgf/cm? ) & o of o o o of o
1 160.000 -89.936 86.021 190.000 190.000
142 -17.121 -15.919 160.000 -105. 154 101.462 190.000 190.000
14243 -51.781 -48.145 160.000 -135.960 132.719 190.000 190.000
142435 -54.750 -51.202 160.000 -139.068 127.363 190.000 190.000




142+3+516 -46.718 -42.899 160.000 -130.608 142.737 190.000 190.000
142+3+5t6+7 -58.622 -54.539 184.000 -118.093 161.985 218.500 218.500
14+2+3+5+6-7 -34.815 -31.259 184.000 -143.122 123.490 218.500 218.500
142+4 -17.121 -15.919 200.000 -105.154 101.462 237.500 237.500
1+2+3+(1/2)4 -51.781 -48.145 200.000 -135.960 132.719 237.500 237.500
142+3+(1/2)4+5 -54.750 -51.202 200.000 -139.068 127.363 237.500 237.500
14243+(1/2)4+5+6 | -46.718 -42.899 200.000 -130.608 142.737 237.500 237.500
1+2+3+(1/2)4+5+6+] -58.622 -54.539 216.000 -118.093 161.985 256.500 256.500
142+3+(1/2)4+5+6-] -34.815 -31.259 216.000 -143.122 123.490 256.500 256.500
=) §E8Es H(+), dFESES 2(-)Z odE slgsye g3 (= =.4 3.9.3.1 &x)
(6) 63839 LE (= &£.483.8.24)
(& o)
0 -139.068 48.460
( HHHHHH )2 = (———— )% +
fa va 190.000 110.000
= 05386 + 0.194 = 0.730 < 1.2 0.K.
(ot &)
0 142.737 48.460
( HHHHHH )2 = )2+
fa va 190.000 110.000
= 0564 + 0.194 = 0.758 < 1.2 0.K.
(11) g501 et o™ A (= Z.&.6H(2003) 3.9.3.2 )
- S0t= HITHGHAI
Sf=13 x (Bd™ AlGtE 2 + E4F AGHE) + 2.15 x 550 & S (522 E)
+ (22T S8Y HEE) + (AXZ-ESSHYSY) + (2EUSZHEE) o =& S0A
& =clgt ots el ot HE
- S0ot& MotAl
E0t=S HITHGHAI
Tf =13 x (LA AGtE S + §H= MotE) + 1.3 x Zo50 Qs 2
+ (A2Z8 HEEY) + (AX+=SHUGY) + (2EUSHHEE) o =& S0A
tE =clgt ot &0l ot d3&
25tE THOLAl
Tf=13 x (LA AGtE S + = MGtE) + 2.15x Eot=0 2 2
+1.3 x1/2 25t= HIMGIAISl 26t 88 + 22E 88 + AX 5 88 + 24 8
of &8 S0UA JtE =cIEt ots I 0 ot B &
O &S HHEE REBAR
- Z0ot3 HIMHGHAl
Sf=1.3 x-17.121 + 2.15 x-34.66 + (-2.969) + (8.032) + (11.904)
= -103.617 MPa < fy= 400.0 MPa 0.K. (ReZ, HAx5 ZEAl)




>f

1.3 x-17.121 + 2.15 x-34.66 + (11.904)
-108.680

MPa < fy= 400.0 MPa 0.K. (2=, AX%= HMAAl)
- 2565 MoHAl
Sf=1.3x-17.121 4 1.3 x0 + (-2.969) + (8.032) + (11.904)
= -29.098  MPa < fy-= 400.0 MPa 0.K.  (Z3l= HITSIAl)
Sf=1.3 x-17.121 + 2.15 x-34.66 + 1.3 (1/2 x0) + (-2.969) + (8.032) + (11.904)
= -103.617 MPa < fy= 400.0 MPa  0.K. (Z3tE MHSHAI)
@ 2MWFE o
- 5= HIMGHAl
sf=1.3 x (-89.936 + -15.218) + 2.15 x -30.806 + (-3.108) + (8.461) + (12.514)
-210.095  MPa < fy= 320.0 MPa  0.K. (T2IZ, AXH= ZEAl)
Sf=1.3 x (-89.936 + -15.218) + 2.15 x -30.806 + (12.514)
= -215.448 MPa < fy= 320.0 MPa 0.K. (eZ, AX%= HMAAl)
- 2563 MoHAl
sf=1.3 x (-89.936 + -15.218) + 1.3 x0 + (-3.108) + (8.461) + (12.514)
= -143.862 MPa < fy= 320.0 MPa  0.K.  (Z3t= HITHGHAI)
sf=1.3 x (-89.936 + -15.218) + 2.15 x -30.806 + 1.3 (1/2 x0) + (-3.108) + (8.461) + (12.514)
= -210.095 MPa < fy= 320.0 MPa  0.K.  (Z3tE MHSHAI)
® AM=g otE
- 5= HIMGHAl
Sf=1.3 x(86.021 + 15.441) + 2.15 x31.258 + (-5.356) + (15.374) + (-19.248)
= 228.370 MPa < fy= 320.0 MPa  0.K. (T2Z, AXH= ZEA|)
Sf=1.3 x(86.021 + 15.441) + 2.15 x31.258 + (-19.248)
= 218.352  MPa < fy= 320.0 MPa 0.K. (2=, AX%= HMAAl)
- 2563 MoHAl
Tf=1.3 x(86.021 + 15.441) + 1.3 x0 + (-5.356) + (15.374) + (-19.248)
= 161.165 MPa < fy= 320.0 MPa  0.K.  (Z3t= HITHGHAI)
Tf=1.3 x(86.021 + 15.441) + 2.15 x31.258 + 1.3 (1/2 x0) + (-5.356) + (15.374) + (-19.248)
= 228.370  MPa < fy= 320.0 MPa 0.K. (Z3t= THSHAI)



	2. 부록-가천교 계산-STB-1.pdf
	2. 부록-가천교 계산-STB-2.pdf
	2. 부록-가천교 계산-STB-3.pdf



