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5 Ndv— - oo - - +—-— Ndv —5 2 S § g é g
. 0 a2
—— Ns, Nsy —- 4o - t—-— Ns, Nsv - 3
. y E .
s e
| l l | l
X
Ns: SHMA ZA,  Nsv: BHUBIAAl =41, Ndv:olEAAl =4
1) =M™ (DL1)
. 2
T = (mg2 ) (mym) (AmSm3>’) (mrLz‘( ) (Qﬁ“ ) (mrLf )
MEEHZ] 500X 18 %2 18,000 3,021 5.438.E+07| 4.860.E+05 5.257.E+10 5.257.E+10
AtEEE 0Xx0x0 - - - - - -
S5 3,000.0x12X2 72,000 1,512 1.089.E+08| 5.400.E+10 2.879.E+09 5.688.E+10
stRElE 150%x12X%2 3,600 87 | 3.132.E+05| 6.750.E+06 5.403.E+09 5.409.E+09
St S K| 2600 <12 %1 31,200 6 | 1.872.E+05| 3.744.E+05 5.322.E+10 5.322.E+10
A 124,800 1.637.E+08 1.681.E+11
- £ ys = 163742400/124800 = 1312.0 mm
Ysu = 1312.038 - 3030 = -1718.0 mm
Ys| = 1312.0 mm
- MSIEUX Y
fsu = Md1 x Ysu / Is = 5,003.8x1000000 x (-1717.962) / 168077961415 = -51.145 MPa
fsl = Md1 x YsI / Is = 5,003.8x1000000 x 1312.038/168077961415 = 39.060 MPa
2) ctedetd (DL2) ; BRHER ctHEM 3 ZMHE glg
- £ ysv =163742400/124800 = 1312.0 mm
- Bt AH " = 0 (" cHAdRM)
Ysvbcl = 0.0 mm
Ysvsu = 1312.038-3030 = =-1718.0 mm
Ysvs| = 1312.0 mm
- SIRZ32E 3 (etRZ3ZIE 8l3)
- fsvbcl = Md2 x Ysvcl/(n' x Isv)= 9088.237x1000000x0/(0x168077961415)= 0.000 MPa
- MSIEUX SH
- fvsu = Md2 x Ysvsu/lsv = 9088.237x1000000x(-1718) /168077961415= -92.895 MPa
- fvsl = Md2 x Ysvsl / Isv = 9088.237x1000000 x 1312.038/168077961415 = 70.944 MPa




3) olZ&A : (DL3, LL, SET)
e crod Adv y Adv -+ y [ X Ad? | dv
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 216000.0 3172.0( 6.852.E+08| 1.037.E+09 1.002.E+11 1.012.E+11
Ch B A 124800.0 1312.01 1.637.E+08| 1.681.E+11 1.734 E+11 3.415.E+11
A 340800.0 8.489.E+08 4.428 .E+11
- 2xF HHIE A k = 0.880
- EA Ydv = 848894342/340800 = 2490.9 mm
Atc = 6300x240 = 1512000.0 mm?
Abc = 0x0 = 0.0 mm?
- EtdASHl 0 = 7
n' = 0
Ydvtcu = 2490.887 - 329: -801.1 mm Ddvtc = 2490.887 - 3172 = -681.1 mm
Ydvtcl = 2490.887 - 305¢ -561.1 mm Ddvbc = 0 0.0 mm
Ydvbcu = 0.0 mm
Ydvbcl = 0.0 mm Ddvs = 2490.887 - 1312.038 : 1178.8 mm
Ydvsu = 2490.887 - 303( -539.1 mm Ddv. = 681.113 + 1178.849 = 1860.0 mm
Ydvs| = 2490.9 mm
® THEE (DL3)
- abshHiEE S
fdvtcu = Md3 x Ydvtcu/(n x |v)=4,478.8x1000000x(-801.113)/(7x442753067476)= -1.158 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 4,478.8x1000000x0/(0x442753067476)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu / v = 4478.849x1000000x(-539.113) /442753067476= -5.454 MPa
- fdvsl = Md3 x Ydvsl / Iv = 4478.849x1000000x2490.887/442753067476= 25.198 MPa
@ #stE (LL)
- abshHiET S
fdvtcu = Md3 x Ydvtcu/(n x lv) = 7925.8x1000000x(-801.113) /(7x442753067476)= -2.049 MPa
fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 7925.8x1000000x0/(0x442753067476)= 0.000 MPa
- MSIEUX SH
fdvsu = Md3 x Ydvsu / Iv = 7925.8x1000000 x (-539.113) / 442753067476 = -9.651 MPa
fdvsl = Md3 x Ydvsl / Iv = 7925.8 x1000000 x 2490.887 / 442753067476 = 44,590 MPa
® XIE &S (SET)
- abshHiET S
- fdvtcu = Md3 x Ydvtcu/(n x lv)= 85.7x1000000x(-801.113) /(7x442753067476)= -0.022 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 85.7x1000000x0/(0x442753067476)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu/lv = 85.7x1000000x(-539.113) /442753067476= -0.104 MPa
- fdvsl = Md3 x Ydvsl / Iv = 85.7x1000000 x 2490.887 / 442753067476 = 0.482 MPa




T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1,512,000 7257600000
EHoE AR uEHTH 108,000 3,172 342576000| 518400000 107374508280 107892908280
SHREZI2|E 0x0 - 0
N - - 0 0 0 0
RSk 124,800 1,312 163742342 168077961415 92917447714 260995409129
A 232,800 506318342 368888317409
- EA yvl = 506318342/232800 = 2174.9 mm
- ERMAHI i =nx (1+ ¢ /2)=7x(1+2/2) = 14
n'=nx(1+d,/2)=0x(1+2/2)= 0
Yvitcu = 2174.9 - 3292 = -1117.1 mm Dtcl = 2174.9 - 3172 = -997 mm
Yvitcl = 2174.9 - 3052 - -877.1 mm Dbcl =0 - mm
Yvibcu = 0.0 mm Dvs1 = 2174.9 - 1312.038 = 863 mm
Yvibcl = 0.0 mm Dvl = 997.1 + 862.862 = 1,860 mm
Yvisu = 2174.9 - 3030 = -855.1 mm Yvisl = 2,175 mm
Fcl = Ec / (1 + ®4 / 2) = 27804/(142/2) = 13,902 MPa
Ecl =Ec' / (1 + @4 / 2) =0/(1+4/2) = - MPa
- 2xF 1™stEof| 9§t HiEE ZEFH
- Ntc = Md3 / (n x Idv) x Ddvtc x Atc
= 4478.849x1000000/ ( 7x442753067476) x(-681.113) x1512000 = -1,488,256 N
- Nbc = Md3 / (n x Idv) x (-Ddvbc) x Abc
= 4478.849x1000000/( 7x442753067476) x0x0 = - N
- A ctHo| WMl F2 3 HEHE ¢
- Ptvl = Ntc x 2 x &4 /(2 + &4 ) = -1488256.413x2x2/(242) = -1,488,256 N
“Povl =Noc x 2 x &4 /(24 &, ) = 0x2x2/(242) = - N
y tc? = Ix / Atc = 7257600000/1512000 = 4,800 mm?
ybc? = Ix / Abc = 0/0 = - mm?
- Mvl = Ptvl x (Dtcl + ytc® / Ddvtc ) + Pbvl x (Dbcl + ybc® / Ddvbc )
= -1488256.413x(-997.1+4800/(-681.113) )/1000000+0x(0+0/0) /1000000= 1494 .4 kKN-m
- abstHbetm 89
- fvitcu = 1/n1 x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvitcu / Ivl) - Ec1/Ecx &4 xftc
= [1/14x((-1488256.413+0) /232800+( 0.88) x1494.429x1000000x(-1117.1) /368888317409) ]-0.5x2x(-1.158)
= 0.417 MPa
- fvibcl = 1/n1'x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvibcu / Iv1l) - Ec1/Ecx &4 xfbc
=0
= 0.00 MPa
- MSIEUX Y
- fvisu = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisu / Iv1
= (-1,488,256.4+0) /232800+(0.88) x( 1494 .429) x10"6x(-855.1) /368888317409 -9.441 MPa
- fvisl = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisl / Iv1
= (-1,488,256.4+0) /232800+(0.88) x(1494.429) x10™6x2174.9/368888317409= 1.361 MPa




5 dx=+=
T = (éﬁg ) (S&) ?%%3.¥ (m$§ ) (ng ) (%Jj)
ARt 6300x240 1,512,000 7.258 .E+09
EHoE AR uEHTH 72,000 3,172 2.284.E+08| 3.456.E+08 1.002.E+11 1.005.E+11
StREEIEE 0x0 - -
B4 SR EFRE - - - - - -
EMHA 124,800 1,312 1.637.E+08| 1.681.E+11 5.779.E+10 2.259.E+11
A 196,800 3.921.E+08 3.264.E+11
- £ yv2 = 392126342/196800 = 1992.5 mm
- B2 =nx (1 + d, /2) =7x(1+4/2) = 21
n'=n'x (1+ d, /2 =0x(1+4/2) = 0
Yv2tcu=1,992.5-3292= -1299.5 mm Dtc2 = 1992.512 - 3172 = -1,179 mm
Yv2tcl=1,992.5-3052= -1059.5 mm Dbc2 = - mm
Yv2bcu = 0.0 mm
YvZ2bcl = 0.0 mm Dvs2 = 1992.512 - 1312.038 = 681 mm
Yv2su =1,992.5-3030=  -1037.5 mm Dv2 = 1179.488 + 680.5 = 1,860 mm
Yv2s| = 1992.5  mm
Ec2 = Es / n2 = 205000/21 = 9,762 MPa
Ec2'= Es / n2'= 205000/0 = - MPa
- M CtHo| ZdstEs =3 ¢ RHE ¢
- Ptv2 = Ec2 x €s x Atc = -9761.905x0.00027x1512000 = -3,985,200 N
- Pbv2 = Ec2 x es x Abc = -9761.905x0.00027x0 = - N
- Mv2 = Ptv2 x Dtc2 + Pbv2 x Dbc2
= -3985200.1 x (-1179.488) + 0x0 4,701 KkN-m
- abojuietE S
fv2tcu = 1/n2 x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2tcu / Iv2) - Ec2 x €5

- fv2bel = 1/n2'x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2bcu / Iv2) - Ec2'x

—_

Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2su / Iv2
-3985200.1+0) /196800+(0.88) x4700 . 5x10™6x(-1037.5) /326377380361 =
Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2sl / Iv2
-3985200.1+0) /196800+(0.88) x4700 . 5x10™6x1992.512/326377380361 =

€S

0.887 MPa

0.0 MPa

-33.399 MPa

5.003 MPa

1/21x((-3985200. 1+0) /196800+(0.88) x4700.5x10"6x(-1299.5) /326377380361) 1-9761.905x(-0.00027)




T = (éﬁg ) (S&) ?%%3.¥ (m$§ ) (ng ) (%Jj)
ARt 6300x240 1,512,000 7.258 .E+09
EHoE AR uEHTH 216,000 3,172 | 6.852.E+08| 1.037.E+09 1.002.E+11 1.012.E+11
StREEIEE 0x0 - -
Bha SHREEFR|E - - - - - -
EMHA 124,800 1,312 1.637.E+08| 1.681.E+11 1.734 E+11 3.415.E+11
A 340,800 8.489.E+08 4.428 .E+11
- £ yv3 = 848894342/340800 = 2490.9 mm
- EtddAHln = 7
Yv3tcu= 2,490.9-3292= -801.1 mm Dtc3 = 2490.9 - 3172 = -681.1 mm
Yv3tcl= 2,490.9-3052=  -561.1 mm Dbc3 = 0.0 mm
Yv3bcu= 0.0 mm
Yv3bcl= 0.0 mm Dvs3 = 2490.9 - 1312.038 = 1178.9  mm
Yv3su= 2,490.9-3030= -539.1 mm Dv3 = 681.1 + 1178.9 = 1860.0  mm
Yv3sl= 2490.9 mm
- M CtHo| LSt =8 9 g RHE
- Ptv3 = Est x a x At x Atc / n = 205000x0.000012x10x1512000/7 = 5313600.0 N

-3619.093 kN-m

- Mv3 = Ptv3 x Dtc3 = 5313600 x (-681.1) / 1000000 =

o =2y

- /<\3I'g|'HI'L_%I- il %

- fv3tcu = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3tcu / Iv3) - Ec x o Xx At

= 1/7x(5313600/340800+(0.88) x(-3619093000) x(-801.1) /442753067532) -27804x0.000012x10
-0.286 MPa

- fv3bcl = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3bcl / Iv3) - Ec x o Xx At

= 1/7x(5313600/340800+(0.88) x(-3619093000) x0/442753067532) -27804.063636603x0 . 000012x10

= 0.000 MPa
- MSIEUX SH
- fv3su = Ptv3 / Av3 + k x Mv3 x Yv3su / Iv3
= 5313600/340800+(0.88) x(-3619.093) x10"6x(-539.1) /442753067532= 19.469 MPa
- fv3sl = Ptv3 / Av3 + k x Mv3 x Yv3sl / Iv3
-2.326 MPa

= 5313600/340800+(0.88) x(-3619.093) x10"6x2490.9/442753067532=



F = 7251462 .8 mm?
T=S/MAW+T/(2xFxt3)
= 512.75 x 1000 / 72000 + 667.59x1076 / (2 x 7251462.8x12) = 10.957 MPa

= 7251462 .8 mm?
S/M+T/(2xFxt3)
= 877.25 x 1000 /72000 + 1022.04x10™6 / ( 2 x 7251462.8x12) = 18.057 MPa
3) OlEZEAAl
F

= 7295120.7 mm?

—
1l

T=S/MAW+T/(2xFxt3)
= 1326.82 x 1000 /72000 + 2859.37x10™6 / ( 2 x 7295120.7x12) = 34.760 MPa
52383 HE (= E.4.7] 3.4.2)
1) AR Z32|E9| 5838 (= =. 8.7 % 3.9.2)
TE stZol =%t 5233 (MPa)
1 HIE e 2 M2 =& 0.4fck
2 FolES+HIE IR I EQF A ESEte] 2L At 1.8te| 15% S7}
- 5 8UESH
. fcca =0.4 x fck = - 0.4 x 27 = -10.8 MPa
- 3| S
. fcta = 0.07 x fck = 0.07 x 27 = 1.9 MPa < 2.5 MPa
ole=z, 1.9 MPa
2) 2o I8 - HSB500 ) (= =.M.7] E 3.9.4)
Z7tg (%)
TE stEe| =gt
do| HEHE Fo| g ZHE
1 Je|zZet AxFFo FE#2 Helst F5t5 0 0
A= 15 0
2 FolE
ol &k 0 0
, | F3E +uiEmEIRIES s 30 15
M EEete 2Rt ol &foq 15 15
® 2z stREEUX|2 5128
. fsla = 230.0 MPa
@ &= MPEEUX| 9 5E23H (At7=&H)
- Z25FH HAE : (t_min = b/16)
t_min = ( 500 - 250) / 16 = 15.6 mm
t_min = 15.6 < t = 18.0 mm 0.K.



b /10.1 = ( 500 - 250) / 10.1 = 24.8 mm
b/16 < t < Db/10.1 0|22 3|&832 ct3n Zcl.
. fsua = -24000 x (t / b)2 = -24000x(18/250)2 = -124.4 MPa
- M F 0 (MRl o] R EZol wXE HR)
. fsua = -230.0 MPa
=8mol AAFH HE ¢ (FHEZL ALSEhs 2 =)
- EAA tmin=b/ (281 x 1.039) = 3000 / (281 x 1.039) = 10.275 mm
017| M, V (fca/fc) = v (155.52/144.04) = 1.039 < 1.2 1.039 Mg
- geE tmin=>b/ (281 x 1.188) = 3000 / (281 x 1.188) = 8.987 mm
017| M, V (fca/fc) = +/(230/163.025) = 1.188 < 1.2 1.188 M &
“otomin = 10.275 < t = 12.0 mm S 0.K.
51838 stEXE
EH3y=% stz =gt
1 TEMEHA  (ZAHAS) + (SHREZARIE XF) + (MFHIEHIALE)
2 BEZCA 1+ (2K IFHEHE) + (#etE) + (XI™E S
3 SEFEA 2+ (F2Z) + (HEFHF)
4 ST 3+ (2ER
5 SMFCA 3 - (2ER
5188y HEZT (=H2l: MPa)
CONCRETE STEEL
TE AR o stEEZIZE MR EUX| SHREEUX|
HHEZH | 523 | SN2 | 5183 | HH3Y | 23" | StH3H™ 5884
1 - - - - |- 144.040 |- 155.520 110.004 287.500
2 - 3.062 |- 10.800 - - |- 163.025 |- 230.000 180.818 230.000
= 3 - 1.925 |- 10.800 - - |- 202.089 |- 264.500 186.638 230.000
4 |- 2211 |- 12.420 - - |- 182.620 [- 299.000 184.312 264.500
5 |- 1.639 [- 12.420 - - |- 221.558 |- 299.000 188.964 264.500
MeksE (5l88% &3 =X 242 t) 135.0
ol 3 232H| (f/fa)max = 0.926 < 1.0 S 0.K.
BM8H HE (f/fa)? + (t/ta)?
M SHEAE
T2 ARl R | siR 2T S| AREUK| | SHEEUA| | MoSH [sI3TS| MohSY| M SHAUE
1 - - 0.926 0.383] 29.014 168.8 0.17 0.89
2 0.284 - 0.709 0.786| 63.774 135.0 0.47 0.84
a4 3 0.178 - 0.764 0.811 63.774 155.3 0.41 0.83
4 0.178 - 0.611 0.697| 63.774 175.5 0.36 0.62
5 0.132 - 0.741 0.714|  63.774 175.5 0.36 0.68
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0l0
&

% / ]
5 Ndv—-—p o — o — - - +—-— Ndv j—é S § g é g
2 0 a2
——— Ns, Nsy —-—p-—o o — - -~ — - t—-— Ns, Nsv . 3
. y v .
> p
| l | l
X
Ns: SHMA ZA,  Nsv: BHUBIAAl =41, Ndv:olEAAl =4
1) =M™ (DL1)
. 2
T = (mg2 ) (mym) (AmSm3>’) (mrLz‘( ) (Qﬁ“ ) (mrLf )
MEEHZ] 500X 26 X2 26,000 3,037 | 7.896.E+07| 1.465.E+06 9.187.E+10 9.187.E+10
AtEEE 0Xx0x0 - - - - - -
S5 3,000.0x12X2 72,000 1,524 | 1.097.E+08| 5.400.E+10 9.682.E+09 6.368.E+10
stRel2 150x12X%2 3,600 99 | 3.564.E+05| 6.750.E+06 4.032.E+09 4.039.E+09
SHEZH K| 2600Xx24 X1 62,400 12 | 7.488.E+05| 2.995.E+06 8.185.E+10 8.185.E+10
A 164,000 1.898.E+08 2.414 E+11
- £ ys = 189795200/164000 = 1157.3 mm
Ysu = 1157.288 - 3050 = -1892.7 mm
Ys| = 1157.3 mm
- MSIEUX 3H
fsu = Md1 x Ysu / Is = 8,142.2x1000000 x (-1892.712) / 241440874683 = -63.829 MPa
fsl = Md1 x YslI / Is = 8,142.2x1000000 x 1157.288/241440874683 = 39.028 MPa
2) ctedetd (DL2) ; BRHER ctHEM 3 ZMHE glg
- £ ysv =189795200/164000 = 1157.3 mm
- Bt AH " = 0 (. chdaty
Ysvbcl = 0.0 mm
Ysvsu = 1157.288-3050 = -1892.7 mm
Ysvs| = 1157.3 mm
- SIRZ32E 3 (etRZ3ZIE 8l3)
- fsvbcl = Md2 x Ysvcl/(n' x Isv)= 14253.34x1000000x0/(0x241440874683)= 0.000 MPa
- MSIEUX SH
- fvsu = Md2 x Ysvsu/lsv = 14253.34x1000000x(-1892.7) /241440874683= -111.735 MPa
- fvsl = Md2 x Ysvsl / Isv = 14253.34x1000000 x 1157.288/241440874683 = 68.320 MPa




3) olZ&A : (DL3, LL, SET)
e crod Adv y Adv -+ y [ x Ad? | dv
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 216000.0 3184.0( 6.877.E+08| 1.037.E+09 1.653.E+11 1.663.E+11
CHATHA A 164000.0 1157.3] 1.898.E+08| 2.414.E+11 2.177.E+11 4.591 . E+11
A 380000.0 8.775.E+08 6.254 . E+11
- 2x ZHE A= k = 0.790
- £ Ydv = 877539232/380000 = 2309.3 mm
Atc = 6300x240 = 1512000.0 mm?
Abc = 0x0 = 0.0 mm?
- EtdASHl 0 = 7
n' = 0
Ydvtcu = 2309.314 - 330 -994.7 mm Ddvtc = 2309.314 - 3184 = -874.7 mm
Ydvtcl = 2309.314 - 306¢ =754.7 mm Ddvbc = 0 0.0 mm
Ydvbcu = 0.0 mm
Ydvbcl = 0.0 mm Ddvs = 2309.314 - 1157.288 : 1152.0 mm
Ydvsu = 2309.314 - 305( =740.7 mm Ddv = 874.686 + 1152.026 = 2026.7 mm
Ydvs| = 2309.3 mm
® THEE (DL3)
- abojuietE S
fdvtcu = Md3 x Ydvtcu/(n x 1v)=6,988.6x1000000x(-994.686) /(7x625388884347)= -1.588 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 6,988.6x1000000x0/(0x625388884347)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu / Iv = 6988.649x1000000x(-740.686)/625388884347= -8.277 MPa
- fdvsl = Md3 x Ydvsl / Iv = 6988.649x1000000x2309.314/625388884347= 25.806 MPa
@ &sts (LL)
- HsietEE 2
fdvtcu = Md3 x Ydvtcu/(n x Iv) = 12380.1x1000000x(-994.686) /( 7x625388884347) -2.813 MPa
fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 12380.1x1000000x0/(0x625388884347)= 0.000 MPa
- MSIEUX SH
fdvsu = Md3 x Ydvsu / Iv = 12380.1x1000000 x (-740.686) / 625388884347 = -14.663 MPa
fdvsl = Md3 x Ydvsl / Iv = 12380.1 x1000000 x 2309.314 / 625388884347 = 45.715 MPa
@ XIE& st (SET)
- AsieteE 2y
- fdvtcu = Md3 x Ydvtcu/(n x Iv)= 154.9x1000000x(-994.686) / (7x625388884347)= -0.035 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 154.9x1000000x0/(0x625388884347)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu/lv = 154.9x1000000x(~-740.686) /625388884347= -0.183 MPa
- fdvsl = Md3 x Ydvsl / Iv = 154.9x1000000 x 2309.314 / 625388884347 = 0.572 MPa




T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1,512,000 7257600000
EHoE AR uEHTH 108,000 3,184 343872000| 518400000 161274672000 161793072000
SHREZI2|E 0x0 - 0
gt s EgelE - - 0 0 0 0
RSk 164,000 1,157 189795232 | 241440874683| 106200070083 347640944766
A 272,000 533667232 509434016766
- EA yvl = 533667232/272000 = 1962.0 mm
- ERMAHI i =nx (1+ ¢ /2)=7x(1+2/2) = 14
n'=nx(1+d,/2)=0x(1+2/2)= 0
Yvitcu = 1962 - 3304 = -1342.0 mm Dtcl = 1962 - 3184 = -1,222 mm
Yvitcl = 1962 - 3064 = -1102.0 mm Dbcl =0 - mm
Yvibcu = 0.0 mm Dvs1 = 1962 - 1157.288 = 805 mm
Yvibcl = 0.0 mm Dvl = 1222 + 804.712 = 2,027 mm
Yvisu = 1962 - 3050 = -1088.0 mm Yvisl = 1,962 mm
Fcl =Ec / (1 + &4 / 2) = 27804/(142/2) = 13,902 MPa
Ecl =Ec' / (1 + &y / 2) =0/(1+4/2) = - MPa
- 2xt nH™stEo| oSt v H EERY
- Ntc = Md3 / (n x Idv) x Ddvtc x Atc
= 6988.649x1000000/( 7x625388884347) x(-874.686) x1512000 = -2,111,295 N
- Nbc = Md3 / (n x Idv) x (-Ddvbc) x Abc
= 6988.649x1000000/( 7x625388884347) x0x0 = - N
- A ctHo| WMl F2 3 HEHE ¢
- Ptvl = Ntc x 2 x &4 /(2 + &4 ) = -2111295.381x2x2/(242) = -2,111,295 N
“Povl =Noc x 2 x &4 /(24 &, ) = 0x2x2/(242) = - N
y tc? = Ix / Atc = 7257600000/1512000 = 4,800 mm?
ybc? = Ix / Abc = 0/0 = - mm?
- Mvl = Ptvl x (Dtcl + ytc® / Ddvtc ) + Pbvl x (Dbcl + ybc® / Ddvbc )
= -2111295.381x(-1222+4800/(-874.686) )/1000000+0x(0+0/0) /1000000= 2591.6 kN-m
- abstHbetm 89
- fvitcu = 1/n1 x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvitcu / Ivl) - Ec1/Ecx &4 xftc
= [1/14x((-2111295.381+0) /272000+(0.79) x2591.589x1000000x (-1342) /509434016766) ]-0.5x2x(-1.588)
= 0.648 MPa
- fvibcl = 1/n1'x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvibcu / Iv1l) - Ec1/Ecx &4 xfbc
=0
= 0.00 MPa
- MSIEUX Y
- fvisu = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisu / Iv1
= (-2,111,295.4+0) /272000+(0.79) x(2591.589) x10"6x(-1088) /509434016766= -12.135 MPa
- fvisl = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisl / Iv1
= (-2,111,295.4+0) /272000+(0.79) x(2591.589) x10™6x1962/509434016766= 0.123 MPa




5 dx=+=
e crod Av1 y Avl -y [ x Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6300x240 1,512,000 7.258.E+09
EHoE AR uEHTH 72,000 3,184 2.292 .E+08| 3.456.E+08 1.428 E+11 1.432 . E+11
StREEIEE 0x0 - -
B sHRE 32| E - - - - - -
EMHA 164,000 1,157 1.898.E+08| 2.414.E+11 6.270.E+10 3.041.E+11
A 236,000 4.190.E+08 4.473.E+11
- £ yv2 = 419043232/236000 = 1775.6 mm
- B2 =nx (1 + d, /2) =7x(1+4/2) = 21
n'=n'x (1+ ®, /2)=0x(1+4/2) = 0
Yv2tcu=1,775.6-3304= -1528.4 mm Dtc2 = 1775.607 - 3184 = -1,408 mm
Yv2tcl=1,775.6-3064= -1288.4 mm Dbc2 = - mm
Yv2bcu = 0.0 mm
YvZ2bcl = 0.0 mm Dvs2 = 1775.607 - 1157.288 = 618 mm
Yv2su =1,775.6-3050=  -1274.4 mm Dv2 = 1408.393 + 618.3 = 2,027 mm
Yv2s| = 1775.6  mm
Ec2 = Es / n2 = 205000/21 = 9,762 MPa
Ec2'= Es / n2'= 205000/0 = - MPa
- ActHo| WMl 2 2 HEHE ¢
- Ptv2 = Ec2 x €s x Atc = -9761.905x0.00027x1512000 = -3,985,200 N
- Pbv2 = Ec2 x €s x Abc = -9761.905x0.00027x0 = - N
- Mv2 = Ptv2 x Dtc2 + Pbv2 x Dbc2
= -3985200.1 x (-1408.393) + 0x0 5,613 kN-m
- HsieteE 2
fv2tcu = 1/n2 x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2tcu / Iv2) - Ec2 x €5

- fv2bel = 1/n2'x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2bcu / Iv2) - Ec2'x

—_

Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2su / Iv2
-3985200.1+0) /236000+(0.79) x5612.7x10™6x(-1274.4) /447303790604 =
Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2sl / Iv2
-3985200.1+0) /236000+(0.79) x5612.7x10™6x1775.607/447303790604 =

€S

1.110 MPa

0.0 MPa

-29.519 MPa

0.715 MPa

1/21x((-3985200.1+0) /236000+(0.79) x5612. 7x10"6x(-1528.4) / 447303790604) 1-9761.905x(-0.00027)




T = (éﬁg ) (S&) ?%%3.¥ (m$§ ) (ng ) (%Jj)
ARt 6300x240 1,512,000 7.258 .E+09
EHoE AR uEHTH 216,000 3,184 | 6.877.E+08| 1.037.E+09 1.653.E+11 1.663.E+11
StREEIEE 0x0 - -
B SR EFRE - - - - - -
EMHA 164,000 1,157 1.898.E+08| 2.414.E+11 2.176.E+11 4.591 . E+11
A 380,000 8.775.E+08 6.254 . E+11
- £ yv3 = 877539232/380000 = 2309.3 mm
- EtddAHln = 7
Yv3tcu= 2,309.3-3304= -994.7 mm Dtc3 = 2309.3 - 3184 = -874.7  mm
Yv3tcl= 2,309.3-3064= -754.7 mm Dbc3 = 0.0 mm
Yv3bcu= 0.0 mm
Yv3bcl= 0.0 mm Dvs3 = 2309.3 - 1157.288 = 1152.0  mm
Yv3su= 2,309.3-3050= -740.7 mm Dv3 = 874.7 + 1152 = 2026.7 mm
Yv3sl= 2309.3 mm
- M CtHo| LSt =8 9 g RHE
- Ptv3 = Est x a x At x Atc / n = 205000x0.000012x10x1512000/7 = 5313600.0 N

- Mv3 = Ptv3 x Dtc3 = 5313600 x (-874.7) / 1000000 = -4647.806 kN-m

o =2y

- /<\3I'g|'HI'L_%I- il %

- fv3tcu = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3tcu / Iv3) - Ec x o Xx At

= 1/7x(5313600/380000+(0.79) x(-4647806000) x(-994.7) /625388884419) -27804x0.000012x10
-0.505 MPa

- fv3bcl = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3bcl / Iv3) - Ec x o Xx At

= 1/7x(5313600/380000+(0.79) x(-4647806000) x0/625388884419) 27804 . 063636603x0 . 000012x10

= 0.000 MPa
- MSIEUX SH
- fv3su = Ptv3 / Av3 + k x Mv3 x Yv3su / Iv3
= 5313600/380000+(0.79) x(-4647.806) x10"6x(~-740.7) /625388884419= 18.332 MPa
- fv3sl = Ptv3 / Av3 + k x Mv3 x Yv3sl / Iv3
0.425 MPa

= 5313600/380000+(0.79) x(-4647.806) x10"6x2309. 3/625388884419=



F = 7265953.7 mm?
T=S/M+T/(2xFxt3)
= 386.58 x 1000 / 72000 + 569.13x10™6 / (2 x 7265953.7x12)

8.633 MPa

= 7265953.7 mm?
S/M+T/(2xFxt3)
= 613.17 x 1000 /72000 + 865.66x10"6 / ( 2 x 7265953.7x12)
3) OlEZEAAl
F

= 7309611.7 mm?

—
1l

13.480 MPa

T=S/MAW+T/(2xFxt3)
= 1040.02 x 1000 /72000 + 2501.79x10™6 / ( 2 x 7309611.7x12) = 28.706 MPa
(6) 5828 €= (= =.4d70342)
1) ARHIEET 232|Eo| 5188 (= = 4.7 % 3.9.2)
TE stE2o| =37t 51838 (MPa)
] HICH O 2 A Q| =8 0.4fck
2 FotE+HIEH I E I ELf A EE2te| 2 &R} 1.8te| 15% S7}
- S gussy
. fcca =0.4 x fck = - 0.4 x 27 = -10.8 MPa

. fcta = 0.07 x fck = 0.07 x 27 = 1.9 MPa < 2.5 MPa
ole=z, 1.9 MPa
2) 2o I8 - HSB500 ) (= =.M.7] E 3.9.4)
) Z7tg (%)
TE stEe| =gt
do| HEHE Fo| g ZHE
1 Je|zet AxFFo FE#2 Helst F5t5 0 0
A= 15 0
2 FolE
ol &k 0 0
, | F3E +uiEmEIRIES BEA 30 15
M EEete 2Rt ol &foq 15 15
® 2z stREEUX|2 5128
. fsla = 230.0 MPa
@ &= MPEEUX| 9 5E23H (At7=&H)
- =T AE : (t_min = b/16)
t_min = ( 500 - 250) / 16 = 15.6 mm
t_min = 15.6 < t = 26.0 mm S0 0.K.



b /10.1 = ( 500 - 250) / 10.1 = 24.8 mm
b/10.1 < t 0|22 3 &SH2 31 &,
. fsua = -230.0 MPa
- gAT 0 (ARdigool ofs) ZEEZo| WXE HB)
. fsua = -230.0 MPa
22| FLFH HE - (FEELM ATt 2 =)
- ¢A™ : tmin=b/ (281 x 1.2) = 3000 / (281 x 1.2) = 8.897 mm
017| M, V (fca/fc) = +(287.5/175.564) = 1.280 > 1.2 1.200 88
- A% ¢ tmin=b/ (281 x 1.063) = 3000 / (281 x 1.063) = 10.043 mm
017| M, V (fca/fc) = +/(230/203.541) = 1.063 < 1.2 1.063 88
“otomin = 10.043 < t = 12.0 mm S 0.K.
51838 stEXE
EESl=E3:) sl==xst
1 SHTEA @ (EHEHAS) + (SHREIEZE XF) + (MFHIHEAS)
2 BEZCA 1+ (2K IFHEHE) + (#etE) + (XI™E S
3 SHMZCHA 2 4+ (A2ZE) + (HEFE)
4 ST 3+ (2ER
5 M FCA 3 - (2EXR
5188y HEZT (=H2l: MPa)
CONCRETE STEEL
TE AR e stEEZIEE MR EUX| SHREEUX|
HHEZH | 523 | SN2 | 5183 | HH3Y | 23" | StH3H™ 5183
1 - - - - |- 175.564 |- 287.500 107.348 287.500
2 - 4.177 |- 10.800 - - |- 203.541 |- 230.000 179.490 230.000
24 3 - 2.678 |- 10.800 - - |- 240.341 |- 264.500 180.279 230.000
4 |- 3.183 |- 12.420 - - |- 222.009 |- 299.000 180.704 264 .500
5 |- 2.173 |- 12.420 - - |- 258.673 |- 299.000 179.854 264 .500
MeksE (5188 &3 =X 242 @h) 135.0
o 5 ES3| (f/fa)max = 0.909 < 1.0 S 0.K.
BM38H HE (f/fa)? + (t/ta)?
M SHEAE
TE AEHIEE (SR EI2E| MREEUX| [ SIREUX] | MHSH |[ASHASH| S| HHSHUE
1 - - 0.611 0.373| 22.113 168.8 0.13 0.39
2 0.387 - 0.885 0.780|  50.819 135.0 0.38 0.92
a4 3 0.248 - 0.909 0.784|  50.819 155.3 0.33 0.93
4 0.256 - 0.743 0.683|  50.819 175.5 0.29 0.64
5 0.175 - 0.865 0.680| 50.819 175.5 0.29 0.83




£.4.713.9.3.2)

)

HSB500
380.0 MPa

(

M

fy =

MPa

16.0

fcy =3/ 5x 27 =

D
L'

m { m

+ | +
_xI|_xI|
Ml
Ki| K
AN
x| X
oo

T ¥
B[R |[K|K|K
k| H | H |
Ko | O | of1 [ od | ol
o] x| x| x| =
wlelelele
i B
<
< | % | ||
||| D
ol | o | o | ol
| X| X | X
0| Ww|w|w
MBS
+ |+ ]+ +
|| | o
o f 1o | o | 1o
zo [ =0 | =0 | =0
SIEIGEE
| X| X | X
ol

K
Wl ||| <
0lo
Tofdl

MPa)

£
i\l
~a

Klo
1o
1ol

mr

elelele
ololol o
o|lo| oo
mlo|olo|®
0l0 o
| W :
K| %0 S
a
Al
m__u Oo|lo|o| o
o m 2 L L
s~~~
oo| N| N[
2| |Z
— o
1)
celelele
mlololaolo
HEEHEE
R | 3 .
= 100
HI Sl~|o|~
u_' l—._-_l N N . N
T o|lw] ]| ox
<Vloo| K| S| L[],
heatl ' B B )
°
<0
al ]
olo 5
Wil g 2
o | %0 o
m
md
1| S I | | |
7 | 0lo
L 3. "
o &)
o
S
= Solololo
) o|lwo|wo]|wo
N il I Il I By
=N _.i_._|
m_m 100 x
- ===\ 5
U EA RN R RN S
<0 o_o 1 [ [} 1 g
8 =z
<0
o
— | | oo < |7
0l0
T y
A 100
<k o
o0 = 7 T
ol — "




7H)

=
=

58,3/4X| & (2]

Al

04

3

C
(i)

|

&=l

K0

(V] <t o [a\} N~ A
— — [aN] Y]
o o (<o}
o o —
o o N~
sSlel™~
- o o
o
X
sk
- DY
— o~ __oo
-1 € —~|» |3
SlEIZIES S|
| mm|w
| K] Tor [ RO | KT | O
Hl | <F ]| F0|<F[ I
K| H]WH ] K g
m s oo | & &
[ [} | | o
o o o o
= = Y] o
[aa] o
~ | < 1%2) -
[a\] o T Yo}
[ee] o
N~ [aV]
[a\]
X - n
(@) (@) L
X —— Ll
218 - - )
A i | wi M
i 20
arfar|m | m | o .A_a
T (T | M| H[RO
ook |ok|oF o | =
200207 |70 < |0

olol|l ol o S| o ol o
_|21818|E|=|2|2|=|gl=l=|8|8|<|8|g| |~]|°
E|lN|N]|] O] ™ o =
= =
of 5
i3 -

g i)
l El iy

— || » —|lnlon]| —] 3Bl <l G = | v 215 m._uw_u

om|lo|la|T|~|=|=|~=|2|F|L]|<l|< ol e 20| o

/1n\ln
=
=
o
. oH| K| o
K oof®[€
KIS | Hr
Lo el e
3 ofk|Orw
o | <
M_. o+ | ok
R0 R
H :: [:2
il
N o
. 00
o
N N ©| &
= =
S _ o, U NS
__Ou_ =|| =
* o ad |
= o_“m_ | A
= T o[ ok
— 20 Hr <0 o
— _| o
A ) o T Ok
> i of| o
— <
ol LH
oF NO| —
oy =
‘.o_a_._.__.m
1 o o=
5 8 ¥ e
AMH
< X0 ul|
N R
al — | N0 o
< o|®
S R -
O —
1o
K oo
— ol )
= I Ll
X 20| 7

A <t Lo
- =
o | v .
S| W | o
o [Te) <
o — o
Y] I »
=
7ol
o Nl el -
— ol o ~
R B=R
m| | S I
K
~|o | w
I~ — (@}
— (a2} Y] Yo}
i =B I e
2
7 —
..A_.o
ol
Ko =] -
o) . . .
o | | o
218128
—
ol © I
X0 @ = | *®
mlYE|5|8
— 0
ol | & | © i
Tl -
_ o | ~| ~
_A|_ — — < a0}
ol 2|2
2 I [c0} S\ <
i > I
= =
= = =
IH x~ ~ x~
Z |z
i =|lw |+
wi | mro[ o
= | =
F I I 1
H{&| T

Ho

=
==

455248 E A

% DL



ot

0l0
&

% A ]
5 Ndv— - oo - - +—-— Ndv —5 2 S § g é g
. 0 a2
—— Ns, Nsy —- 4o - t—-— Ns, Nsv - 3
. y E .
s e
| l l | l
X
Ns: SHMA ZA,  Nsv: BHUBIAAl =41, Ndv:olEAAl =4
1) =M™ (DL1)
e crod As y As -y [ x Ad? I's
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
MEEUX] 600X 30x2 36,000 3,039 1.094.E+08| 2.700.E+06 1.132.E+11 1.132.E+11
AtEEE 0Xx0x0 - - - - - -
S5 3,000.0x12X2 72,000 1,524 | 1.097.E+08| 5.400.E+10 4.803.E+09 5.880.E+10
stRel2 150x12X%2 3,600 99 | 3.564.E+05| 6.750.E+06 4.901.E+09 4.907 .E+09
SHEZH K| 2600Xx24 X1 62,400 12 | 7.488.E+05| 2.995.E+06 9.808.E+10 9.809.E+10
A 174,000 2.202.E+08 2.750.E+11
A ys = 220237200/174000 = 1265.7 mm
Ysu = 1265.731 - 3054 = -1788.3 mm
Ys| = 1265.7 mm
MStEHA| S
fsu = Md1 x Ysu / Is = 9,871.8x1000000 x (-1788.269) / 274999883413 = -64.194 MPa
fsl = Md1 x Ysl / Is = 9,871.8x1000000 x 1265.731/274999883413 = 45.437 MPa
2) ctedetd (DL2) ; BRHER ctHEM 3 ZMHE glg
A ysv =220237200/174000 = 1265.7 mm
M A|=H|n" = 0 (" cHAdRM)
Ysvbcl = 0.0 mm
Ysvsu = 1265.731-3054 = -1788.3 mm
Ysvs| = 1265.7 mm
SHEZ32E 29 (etRZ3ZIE 8l3)
- fsvbcl = Md2 x Ysvcl/(n' x Isv)= 16863.25x1000000x0/(0x274999883413)= 0.000 MPa
AStEHA| S
- fvsu = Md2 x Ysvsu/lsv = 16863.25x1000000x(-1788.3) /274999883413= -109.660 MPa
- fvsl = Md2 x Ysvsl / Isv = 16863.25x1000000 x 1265.731/274999883413 = 77.616 MPa




3) olZ&A : (DL3, LL, SET)
e = (mAmdzv) (mym) ?%33/ (mrLz‘( ) (ng ) (mlmd“v)
ARt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 216000.0 3184.0( 6.877.E+08| 1.037.E+09 1.582.E+11 1.592 . E+11
CHATHA A 174000.0 1265.7] 2.202.E+08| 2.750.E+11 1.964.E+11 4.714 . E+11
A 390000.0 9.080.E+08 6.307.E+11
- 2Xt BHIE A k = 0.720
- £ Ydv = 907981194/390000 = 2328.2 mm
Atc = 6300x240 = 1512000.0 mm?
Abc = 0x0 = 0.0 mm?
- EtdASHl 0 = 7
n' = 0
Ydvtcu = 2328.157 - 330¢ -975.8 mm Ddvtc = 2328.157 - 3184 = -855.8 mm
Ydvtcl = 2328.157 - 306¢ -735.8 mm Ddvbc = 0 0.0 mm
Ydvbcu = 0.0 mm
Ydvbcl = 0.0 mm Ddvs = 2328.157 - 1265.731 : 1062.4 mm
Ydvsu = 2328.157 - 305¢ -725.8 mm Ddv. = 855.843 + 1062.426 = 1918.3 mm
Ydvs| = 2328.2 mm
® THEE (DL3)
- abojuietE S
fdvtcu = Md3 x Ydvtcu/(n x 1v)=8,229.2x1000000x(-975.843) /(7x630651934346)= -1.819 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 8,229.2x1000000x0/(0x630651934346)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu / lv = 8229.177x1000000x(-725.843) /630651934346= -9.471 MPa
- fdvsl = Md3 x Ydvsl / Iv = 8229.177x1000000x2328.157/630651934346= 30.379 MPa
@ &sts (LL)
- HsietEE 2
fdvtcu = Md3 x Ydvtcu/(n x Iv) = 14837.7x1000000x(-975.843) /( 7x630651934346) -3.280 MPa
fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 14837.7x1000000x0/(0x630651934346)= 0.000 MPa
- MSIEUX SH
fdvsu = Md3 x Ydvsu / Iv = 14837.7x1000000 x (-725.843) / 630651934346 = -17.077 MPa
fdvsl = Md3 x Ydvsl / Iv = 14837.7 x1000000 x 2328.157 / 630651934346 = 54.776 MPa
@ XIE& st (SET)
- AsieteE 2y
- fdvtcu = Md3 x Ydvtcu/(n x Iv)= 206.2x1000000x(-975.843) /(7x630651934346)= -0.046 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 206.2x1000000x0/(0x630651934346)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu/lv = 206.2x1000000x(~-725.843) /630651934346= -0.237 MPa
- fdvsl = Md3 x Ydvsl / Iv = 206.2x1000000 x 2328.157 / 630651934346 = 0.761 MPa




T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1,512,000 7257600000
EHoE AR uEHTH 108,000 3,184 343872000| 518400000 151298167680 151816567680
SHREZI2|E 0x0 - 0
2t SR 232 E - - 0 0 0 0
RSk 174,000 1,266 2202371941 274999883413| 93914505884 368914389297
A 282,000 564109194 520730956977
- EA yvl = 564109194/282000 = 2000.4 mm
- BEMAH Nl =nx (1+ &, /2)=7Tx(14+2/2) = 14
n'=nx(1+d,/2)=0x(1+2/2)= 0
Yvitcu = 2000.4 - 3304 = -1303.6 mm Dtc1 = 2000.4 - 3184 = -1,184 mm
Yvitcl = 2000.4 - 3064 = -1063.6 mm Dbcl =0 - mm
Yvibcu = 0.0 mm Dvs1 = 2000.4 - 1265.731 = 735 mm
Yvibcl = 0.0 mm Dvl = 1183.6 + 734.669 = 1,918 mm
Yvisu = 2000.4 - 3054 = -1053.6 mm Yvisl = 2,000 mm
Fcl = Ec / (1 + ®4 / 2) = 27804/(142/2) = 13,902 MPa
Ecl =Ec' / (1 + &4 /2) =0/(1+4/2) = - MPa
- 2xF 1™stEof| 9§t HiEE ZEFH
- Ntc = Md3 / (n x Idv) x Ddvtc x Atc
= 8229.177x1000000/( 7x630651934346) x(-855.843) x1512000 = -2,412,207 N
- Nbc = Md3 / (n x Idv) x (-Ddvbc) x Abc
= 8229.177x1000000/( 7x630651934346) x0x0 = - N
- A ctHo| WMl F2 3 HEHE ¢
- Ptvl = Ntc x 2 x &4 /(2 + &y ) = -2412206.734x2x2/(2+2) = -2,412,207 N
“Povl =Noc x 2 x &4 /(24 &, ) = 0x2x2/(242) = - N
y tc? = Ix / Atc = 7257600000/1512000 = 4,800 mm?
ybc? = Ix / Abc = 0/0 = - mm?
- Mvl = Ptvl x (Dtcl + ytc® / Ddvtc ) + Pbvl x (Dbcl + ybc® / Ddvbc )
= -2412206.734x(-1183.6+4800/(-855.843) )/1000000+0x(0+0/0) /1000000= 2868.6 kN-m
- abstHbetm 89
- fvitcu = 1/n1 x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvitcu / Ivl) - Ec1/Ecx &4 xftc
= [1/14x((-2412206.734+0) /282000+( 0.72) x2868.617x1000000x(-1303.6) /520730956977) ]-0.5x2x(-1.819)
= 0.839 MPa
- fvibcl = 1/n1'x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvibcu / Iv1l) - Ec1/Ecx &4 xfbc
=0
= 0.00 MPa
- MSIEUX Y
- fvisu = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisu / Iv1
= (-2,412,206.7+0) /282000+(0.72) x(2868.617) x10™6x(-1053.6) /52073095697 -12.733 MPa
- fvisl = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisl / Iv1
= (-2,412,206.7+0) /282000+(0.72) x(2868.617) x10™6x2000 . 4/520730956977= -0.620 MPa




5 dx=+=
e crod Av1 y Avl -y [ x Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6300x240 1,512,000 7.258.E+09
EHoE AR uEHTH 72,000 3,184 2.292 .E+08| 3.456.E+08 1.325.E+11 1.329.E+11
StREEIEE 0x0 - -
B stRE 32| E - - - - - -
EMHA 174,000 1,266 | 2.202.E+08| 2.750.E+11 5.485.E+10 3.298.E+11
A 246,000 4.495 E+08 4.627.E+11
- EA yv2 = 449485194/246000 = 1827.2 mm
- B2 =nx (1 + d, /2) =7x(1+4/2) = 21
n'=n'x (1+ ®, /2)=0x(1+4/2) = 0
Yv2tcu=1,827.2-3304= -1476.8 mm Dtc2 = 1827.176 - 3184 = -1,357 mm
Yv2tcl=1,827.2-3064= -1236.8 mm Dbc2 = - mm
Yv2bcu = 0.0 mm
YvZ2bcl = 0.0 mm Dvs2 = 1827.176 - 1265.731 = 561 mm
Yv2su =1,827.2-3054=  -1226.8 mm Dv2 = 1356.824 + 561.4 = 1,918 mm
Yv2s| = 1827.2  mm
Ec2 = Es / n2 = 205000/21 = 9,762 MPa
Ec2'= Es / n2'= 205000/0 = - MPa
- ActHo| WMl 2 2 HEHE ¢
- Ptv2 = Ec2 x €s x Atc = -9761.905x0.00027x1512000 = -3,985,200 N
- Pbv2 = Ec2 x €s x Abc = -9761.905x0.00027x0 = - N
- Mv2 = Ptv2 x Dtc2 + Pbv2 x Dbc2
= -3985200.1 x (-1356.824) + 0x0 5,407 kN-m
- HsieteE 2
fv2tcu = 1/n2 x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2tcu / Iv2) - Ec2 x €5

- fv2bel = 1/n2'x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2bcu / Iv2) - Ec2'x

—_

Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2su / |v2

-3985200.1+0) /246000+( 0.72) x5407 . 2x10"6x(-1226.8) /462743786751

Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2sl / Iv2

-3985200.1+0) /246000+( 0.72) x5407 .2x10"6x1827 . 176/462743786751

€S

1.273 MPa

0.0 MPa

-26.521 MPa

-0.827 MPa

1/21x((-3985200.1+0) /246000+(0.72) x5407 . 2x10"6x(-1476.8) / 462743786751) 1-9761.905x(-0.00027)




T = (é:g ) (S&) ?%%3.¥ (m$§ ) (ng ) (%Jj)
ARt 6300x240 1,512,000 7.258 .E+09
EHoE AR uEHTH 216,000 3,184 | 6.877.E+08| 1.037.E+09 1.582.E+11 1.592 . E+11
StREEIEE 0x0 - -
B SR EFRE - - - - - -
EMHA 174,000 1,266 2.202.E+08] 2.750.E+11 1.964.E+11 4.714 . E+11
A 390,000 9.080.E+08 6.307 .E+11
- £ yv3 = 907981194/390000 = 2328.2 mm
- EtddAHln = 7
Yv3tcu= 2,328.2-3304= -975.8 mm Dtc3 = 2328.2 - 3184 = -855.8  mm
Yv3tcl= 2,328.2-3064= -735.8 mm Dbc3 = 0.0 mm
Yv3bcu= 0.0 mm
Yv3bcl= 0.0 mm Dvs3 = 2328.2 - 1265.731 = 1062.5  mm
Yv3su= 2,328.2-3054= -725.8 mm Dv3 = 855.8 + 1062.5 = 1918.3 mm
Yv3sl= 2328.2 mm
- M CtHo| LSt =8 9 g RHE
- Ptv3 = Est x a x At x Atc / n = 205000x0.000012x10x1512000/7 = 5313600.0 N

—-4547.379 kN-m

- Mv3 = Ptv3 x Dtc3 = 5313600 x (-855.8) / 1000000 =

o =2y

- /<\3I'g|'HI'L_%I- il %

- fv3tcu = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3tcu / Iv3) - Ec x o Xx At

= 1/7x(5313600/390000+(0.72) x(-4547379000) x(-975.8) /630651935070) -27804x0.000012x10
-0.666 MPa

- fv3bcl = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3bcl / Iv3) - Ec x o Xx At

= 1/7x(5313600/390000+(0.72) x(-4547379000) x0/630651935070) -27804 . 063636603x0 . 000012x10

= 0.000 MPa
- MSIEUX SH
- fv3su = Ptv3 / Av3 + k x Mv3 x Yv3su / Iv3
= 5313600/390000+(0.72) x(-4547.379) x10"6x(-725.8) /630651935070= 17.393 MPa
- fv3sl = Ptv3 / Av3 + k x Mv3 x Yv3sl / Iv3
1.537 MPa

= 5313600/390000+(0.72) x(-4547.379) x10"6x2328.2/630651935070=



- F = 7265966.0 mm?
T=S/MAW+T/(2xFxt3)
= 284.73 x 1000 / 72000 + 403.72x107%6 / (2 x 7265966x12) = 6.270 MPa

= 7265966.0 mm?
T=S/MAW+T/(2xFxt3)

= 416.12 x 1000 /72000 + 602.76x10"6 / ( 2 x 7265966x12) = 9.236 MPa
3) ol ZtaAl
- F o= 7309623.9 mm?
T=S/Mm+T/(2xFxt3)
= 844.6 x 1000 /72000 + 2028.62x10™6 / ( 2 x 7309623.9x12) = 23.294 MPa
5223 HE (= =.4.7/3.4.2)
1) MRHEE Z232[EQ9| 51889 ¢ (= =. 4.7 ¥ 3.9.2)
Tz stEe| =gt 5&233 (MPa)
1 HIEEHS 2 Mo 2 0.4fck
2 Fotz+HIEEE AR ELl A EE e 2EX} 1.82 15% &7+
- S gussy
. fcca=0.4 x fck = - 0.4 x 27 = -10.8 MPa
- 5 8H38HY
. fcta = 0.07 x fck = 0.07 x 27 = 1.9 MPa < 2.5 MPa
o=z, 1.9 MPa
2) el 522 HSB500 ) (= =.M.7] % 3.9.4)
T2 stse =7 sorE
do| ERHE Fof ERHE
1 de|zef AxeFo| ek H2et F5t& 0 0
A=A 15 0
’ Tors olEed 0 0
, | F3E +uiEmEIRIES s 30 15
A EELe 2ER} o| xboq 15 15
® QZE SR EUX| 2 HESH
.- fsla = 230.0 MPa
@ &F MFEEUX| o HEEH (XAtw=Z&H)
- Z25FH HE ¢ (t_min = b/16)
t_min = ( 600 - 250) / 16 = 21.9 mm
t_min = 21.9 < t = 30.0 mm S 0.K.



b /10.1 = ( 600 - 250) / 10.1 = 34.7 mm
b/16 < t < Db/10.1 0|22 3|&832 ct3n Zcl.
. fsua = -24000 x (t / b)2 = -24000x(30/350)2 = -176.3 MPa
- M F 0 (MRl o] R EZol wXE HR)
. fsua = -230.0 MPa
=8mol AAFH HE ¢ (FHEZ ALEEhs 2 =)
- B tmin=>b/ (281 x 1.126) = 3000 / (281 x 1.126) = 9.481 mm
017| M, \ (fca/fc) = +(220.408/173.854) 1.126 < 1.2 1.126 ¥
- M FE t min=b / (281 x 1.057) = 3000 / (281 x 1.057) = 10.100 mm
0o{7|M, 4 (fca/fc) = v(230/205.732) = 1.057 < 1.2 1.057 &
“otomin = 10.100 < t = 12.0 mm S 0.K.
51838 stEXE
EH3y=x% stE =gt
1 TEMEA  (ZAHAS) + (SHREZARIE XE) + (MFHIEHIALE)
2 BEZCA 1+ (2K IFHEHE) + (#etE) + (XI™E S
3 SHMZCHA 2 4+ (A2ZE) + (HEFE)
4 ST 3+ (2ER
5 M FCkA 3 - (REAH
5188y HEZT (=H2l: MPa)
CONCRETE STEEL
TE AR e stEEZIEE MR EUX| SHEEUX|
HHEZH | 523 | SN2 | 5183 | HH3Y | 23" | StH3H™ 5884
1 - - - - |- 173.854 |- 220.408 123.053 287.500
2 - 4.809 |- 10.800 - - |- 205.732 |- 230.000 208.721 230.000
= 3 - 3.033 |- 10.800 - - |- 239.893 |- 264.500 207.522 230.000
4 |- 3.699 |- 12.420 - - |- 222.500 |- 299.000 209.059 264.500
5 |- 2.367 |- 12.420 - - |- 257.286 |- 299.000 205.985 264.500
MehsE (5188 &3 =X 242 @t) 135.0
o §ES3| (f/fa)max = 0.907 < 1.0 S 0.K.
HN38H HE (f/fa)? + (t/ta)?
M SHEAE
T2 ARl R | siR 2T S| AREUK| | SHEEUA| | MoSH [sI3TS| MohSY| M SHAUE
1 - - 0.789 0.428|  15.506 168.8 0.09 0.63
2 0.445 - 0.894 0.907|  38.800 135.0 0.29 0.91
a8 3 0.281 - 0.907 0.902|  38.800 155.3 0.25 0.89
4 0.298 - 0.744 0.790|  38.800 175.5 0.22 0.67
5 0.191 - 0.860 0.779]  38.800 175.5 0.22 0.79
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28 Ay
% A ]
5 Ndv— - oo - - +—-— Ndv —5 2 S § g é g
. 0 a2
—— Ns, Nsy —- 4o - t—-— Ns, Nsv - 3
. y E .
s e
| l | l
X
Ns: SHMA ZA,  Nsv: BHUBIAAl =41, Ndv:olEAAl =4
1) =M™ (DL1)
. 2
T = (mg2 ) (mym) (AmSm3>’) (mrLz‘( ) (Qﬁ“ ) (mrLf )
MEEHZ] 600X 36 X2 43,200 3,050 1.318.E+08| 4.666.E+06 1.468 .E+11 1.468 .E+11
el 0X0X0 - - - - - -
S5 3,000.0x12X2 72,000 1,532 1.103.E+08| 5.400.E+10 7.613.E+09 6.161.E+10
stRel2 150x12X%2 3,600 107 | 3.852.E+05| 6.750.E+06 4.355.E+09 4.361.E+09
SHE S K| 260032 %1 83,200 16 | 1.331.E+06| 7.100.E+06 1.180.E+11 1.180.E+11
A 202,000 2.438.E+08 3.307.E+11
- £ ys = 243780400/202000 = 1206.8 mm
Ysu = 1206.834 - 3068 = -1861.2 mm
Ys| = 1206.8 mm
MStEHA| S
fsu = Md1 x Ysu / Is = 11,444 .6x1000000 x (-1861.166) / 330732365744 = -64.403 MPa
fsl = Md1 x Ysl / Is = 11,444 .6x1000000 x 1206.834/330732365744 = 41.761 MPa
2) crdey (DL2) ; BRHER ctHEM 3 ZMHE glg
A ysv =243780400/202000 = 1206.8 mm
M A|=H|n" = 0 (" cHAdRM)
Ysvbcl = 0.0 mm
Ysvsu = 1206.834-3068 = -1861.2 mm
Ysvs| = 1206.8 mm
SHEZ32E 29 (etRZ3ZIE 8l3)
- fsvbcl = Md2 x Ysvcl/(n' x Isv)= 18572.65x1000000x0/(0x330732365744)= 0.000 MPa
AStEHA| S
- fvsu = Md2 x Ysvsu/lsv = 18572.65x1000000x(-1861.2) /330732365744= -104.518 MPa
- fvsl = Md2 x Ysvsl / lsv = 18572.65x1000000 x 1206.834/330732365744 = 67.771 MPa




(DL3, LL, SET)

T = (mAmdzv) (mym) ?%33/ (mrLz‘( ) (ng ) (mlmd“v)
ARt 6300x240 1512000.0 7.258 .E+09
EHoE AR uEHTH 216000.0 3192.0( 6.895.E+08| 1.037.E+09 1.988.E+11 1.998 .E+11
CHATHA A 202000.0 1206.8| 2.438.E+08| 3.307.E+11 2.126.E+11 5.433.E+11
A 418000.0 9.333.E+08 7.431.E+11
- 2xF HHIE A k = 0.540
- £ Ydv = 933252468/418000 = 2232.7 mm
Atc = 6300x240 = 1512000.0 mm?
Abc = 0x0 = 0.0 mm?
- EtdASHl 0 = 7
n' = 0
Ydvtcu = 2232.661 - 3312 -1079.3 mm Ddvtc = 2232.661 - 3192 = -959.3 mm
Ydvtcl = 2232.661 - 307¢ -839.3 mm Ddvbc = 0 0.0 mm
Ydvbcu = 0.0 mm
Ydvbel = 0.0 mm Ddvs = 2232.661 - 1206.834 : 1025.8 mm
Ydvsu = 2232.661 - 306¢ -835.3 mm Ddv. = 959.339 + 1025.827 = 1985.2 mm
Ydvs| = 2232.7 mm
® THEE (DL3)
- abojuietE S
fdvtcu = Md3 x Ydvtcu/(n x 1v)=9,013.4x1000000x(-1079.339) /(7x743129579053)= -1.870 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 9,013.4x1000000x0/(0x743129579053)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu / Iv = 9013.39x1000000x(-835.339)/743129579053= -10.132 MPa
- fdvsl = Md3 x Ydvsl / Iv = 9013.39x1000000x2232.661/743129579053= 27.080 MPa
@ &sts (LL)
- HsietEE 2
fdvtcu = Md3 x Ydvtcu/(n x Iv) = 18101.2x1000000x(-1079.339) /(7x743129579053 -3.756 MPa
fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 18101.2x1000000x0/(0x743129579053)= 0.000 MPa
— AlS %la_Hx| 2.‘—'__4|
fdvsu = Md3 x Ydvsu / Iv = 18101.2x1000000 x (-835.339) / 743129579053 = -20.347 MPa
fdvsl = Md3 x Ydvsl / Iv = 18101.2 x1000000 x 2232.661 / 743129579053 = 54.383 MPa
@ XIE& st (SET)
- AsieteE 2y
- fdvtcu = Md3 x Ydvtcu/(n x Iv)= 333.5x1000000x(-1079.339)/(7x743129579053)= -0.069 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 333.5x1000000x0/(0x743129579053)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu/lv = 333.5x1000000x(-835.339) /743129579053= -0.375 MPa
- fdvsl = Md3 x Ydvsl / Iv = 333.5x1000000 x 2232.661 / 743129579053 = 1.002 MPa




T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1,512,000 7257600000
EHoE AR uEHTH 108,000 3,192 344736000] 518400000 180727303680 181245703680
SHREZI2|E 0x0 - 0
2t SR 232 E - - 0 0 0 0
kS| 202,000 1,207 243780468 330732365744 96609233536 427341599280
A 310,000 588516468 608587302960
- EA yvl = 588516468/310000 = 1898.4 mm
- ERMASH M = x (1 + dy /2)=7x(14+2/2) = 14
n'=nx(1+d,/2)=0x(1+2/2)= 0
Yvitcu = 1898.4 - 3312 = -1413.6 mm Dtcl = 1898.4 - 3192 = -1,294 mm
Yvitcl = 1898.4 - 3072 = -1173.6 mm Dbcl =0 - mm
Yvibcu = 0.0 mm Dvs1 = 1898.4 - 1206.834 = 692 mm
Yvibcl = 0.0 mm Dvl = 1293.6 + 691.566 = 1,985 mm
Yvisu = 1898.4 - 3068 = -1169.6 mm Yvisl = 1,898 mm
Fcl = Ec / (1 + ®4 / 2) = 27804/(142/2) = 13,902 MPa
Ecl =Ec' / (1 + @4 / 2) = 0/(1+4/2) = - MPa
- 2xF 1™stEof| 9§t HiEE ZEFH
- Ntc = Md3 / (n x Idv) x Ddvtc x Atc
= 9013.39x1000000/( 7x743129579053) x(-959.339) x1512000 = -2,513,330 N
- Nbc = Md3 / (n x Idv) x (-Ddvbc) x Abc
= 9013.39x1000000/ ( 7x743129579053) x0x0 = - N
- A ctHo| WMl F2 3 HEHE ¢
Ptvl = Ntc x 2 x &4 /(2 + &, ) = -2513329.717x2x2/(2+2) = -2,513,330 N
Povli = Nbc x 2 x &4 /(2 + &y ) = 0x2x2/(242) = - N
y tc? = Ix / Atc = 7257600000/1512000 = 4,800 mm?
ybc? = Ix / Abc = 0/0 = - mm?
Mvl = Ptvl x (Dtcl + ytc? / Ddvtc ) + Pbvl x (Dbcl + ybc® / Ddvbc )
= -2513329.717x(-1293.6+4800/(-959.339) )/1000000+0x(0+0/0) /1000000= 3263.8 kN-m
- abshHiET S
- fvitcu = 1/n1 x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvitcu / Ivl) - Ec1/Ecx &4 xftc
= [1/14x((-2513329.717+0) /310000+( 0.54) x3263.819x1000000x(-1413.6) /608587302960) ]-0.5x2x(-1.87)
= 0.998 MPa
- fvibcl = 1/n1'x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvibcu / Iv1l) - Ec1/Ecx &4 xfbc
=0
= 0.00 MPa
- MSIEUX Y
- fvisu = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisu / Iv1
= (-2,513,329.7+0) /310000+(0.54) x(3263.819) x10"6x(-1169.6) /60858730296 -11.495 MPa
- fvisl = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisl / Iv1
= (-2,513,329.7+0) /310000+(0.54) x(3263.819) x10™6x1898 . 4/608587302960= -2.610 MPa




5 dx=+=
e crod Av1 y Avl -y [ x Ad? [vi
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6300x240 1,512,000 7.258.E+09
EHoE AR uEHTH 72,000 3,192 | 2.298.E+08| 3.456.E+08 1.542 E+11 1.546.E+11
StREEIEE 0x0 - -
Bt stRE 32| E - - - - - -
EMHA 202,000 1,207 | 2.438.E+08| 3.307.E+11 5.497 .E+10 3.857.E+11
A 274,000 4.736.E+08 5.403.E+11
- £ yv2 = 473604468/274000 = 1728.5 mm
- B2 =nx (1 + d, /2) =7x(1+4/2) = 21
n'=n'x (1+ ®, /2)=0x(1+4/2) = 0
Yv2tcu=1,728.5-3312=  -1583.5 mm Dtc2 = 1728.483 - 3192 = -1,464 mm
Yv2tcl=1,728.5-3072= -1343.5 mm Dbc2 = - mm
Yv2bcu = 0.0 mm
Yv2bcl = 0.0 mm Dvs2 = 1728.483 - 1206.834 = 522 mm
Yv2su =1,728.5-3068= -1339.5 mm Dv2 = 1463.517 + 521.6 = 1,985 mm
Yv2s| = 1728.5 mm
Ec2 = Es / n2 = 205000/21 = 9,762 MPa
Ec2'= Es / n2'= 205000/0 = - MPa
- ActHo| WMl 2 2 HEHE ¢
- Ptv2 = Ec2 x €s x Atc = -9761.905x0.00027x1512000 = -3,985,200 N
- Pbv2 = Ec2 x €s x Abc = -9761.905x0.00027x0 = - N
- Mv2 = Ptv2 x Dtc2 + Pbv2 x Dbc2
= -3985200.1 x (-1463.517) + 0x0 5,832 kN-m
- abshHiET S
fv2tcu = 1/n2 x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2tcu / Iv2) - Ec2 x €5

- fv2bel = 1/n2'x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2bcu / Iv2) - Ec2'x

—_

Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2su / Iv2
-3985200.1+0) /274000+(0.54) x5832. 4x10™6x(-1339.5) /540261241612 =
Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2sl / Iv2
-3985200.1+0) /274000+(0.54) x5832 . 4x10™6x1728 .483/540261241612 =

€S

1.504 MPa

0.0 MPa

-22.353 MPa

-4.468 MPa

1/21x((-3985200.1+0) /274000+(0.54) x5832 . 4x10"6x(-1583.5) /540261241612) 1-9761.905x(-0.00027)




T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1,512,000 7.258 .E+09
EHoE AR uEHTH 216,000 3,192 | 6.895.E+08| 1.037.E+09 1.988.E+11 1.998.E+11
StREEIEE 0x0 - -
SIEE32E - - - - - -
EMHA 202,000 1,207 | 2.438.E+08| 3.307.E+11 2.126.E+11 5.433.E+11
A 418,000 9.333.E+08 7.431.E+11
- £ yv3 = 933252468/418000 = 2232.7 mm
- EtddAHln = 7
Yv3tcu= 2,232.7-3312= -1079.3 mm Dtc3 = 2232.7 - 3192 = -959.3 mm
Yv3tcl= 2,232.7-3072= -839.3 mm Dbc3 = 0.0 mm
Yv3bcu= 0.0 mm
Yv3bcl= 0.0 mm Dvs3 = 2232.7 - 1206.834 = 1025.9  mm
Yv3su= 2,232.7-3068= -835.3 mm Dv3 = 959.3 + 1025.9 = 1985.2  mm
Yv3sl= 2232.7 mm
- M CtHo| Zdsts =3 9 g RHE ¢
- Ptv3 = Est x a x At x Atc / n = 205000x0.000012x10x1512000/7 = 5313600.0 N
- Mv3 = Ptv3 x Dtc3 = 5313600 x (-959.3) / 1000000 = -5097.336 kN-m

- atstHiErT S8
- fv3tcu = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3tcu / Iv3) - Ec x o Xx At
= 1/7x(5313600/418000+(0.54) x(-5097336000) x(-1079.3) /743129579675) -27804x0 .000012x10

-0.949 MPa

- fv3bcl = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3bcl / Iv3) - Ec x o Xx At
= 1/7x(5313600/418000+(0.54) x(-5097336000) x0/743129579675) -27804 . 063636603x0 . 000012x10

= 0.000 MPa
- ASHEUX] SH
- fv3su = Ptv3 / Av3 + k x Mv3 x Yv3su / Iv3
= 5313600/418000+(0.54)x(-5097.336) x10"6x(-835.3) /743129579675= 15.806 MPa

- fv3sl = Ptv3 / Av3 + k x Mv3 x Yv3sl| / Iv3
= 5313600/418000+(0.54) x(-5097.336) x10™6x2232.7/743129579675= 4.442 MPa



F = 7275619.4 mm?

T=S/MAW+T/(2xFxt3)
= 50.47 x 1000 / 72000 + 14.32x10™6 / (2 x 7275619.4x12) = 0.783 MPa

= 7275619.4 mm?
S/M+T/(2xFxt3)
= 164.33 x 1000 /72000 + 73.55x10™6 / ( 2 x 7275619.4x12) = 2.704 MPa
3) OlEZEAAl
F

= 7319277.3 mm?

—
1l

S/ Aw+T/(2xFxt3)

T =
= 595.42 x 1000 /72000 + 716.89x10™6 / ( 2 x 7319277.3x12) = 12.351 MPa
(6) si88H HE (= E.4.7] 3.4.2)
1) AR Z32|E9| 5838 (= =. 8.7 % 3.9.2)
TE stZol =%t 5233 (MPa)
1 HIE S 2 M2 2E 0.4fck
2 FotE+HIEH I E 2| ELf M EE e 2 &R} 1.8te] 15% &7}
- 5 8UESH
. fcca =0.4 x fck = - 0.4 x 27 = -10.8 MPa
- 3| S
. fcta = 0.07 x fck = 0.07 x 27 = 1.9 MPa < 2.5 MPa
ole=z, 1.9 MPa
2) 2o I8 - HSB500 ) (= =.M.7] E 3.9.4)
) Z7tg (%)
TE stEe| =gt
do| HEHE Fo| A E
1 Je|zZet AxFFo FE#2 Helst F5t5 0 0
A= 15 0
2 FoltE
ol &k 0 0
s | F3E +uimEIRIES BEA 30 15
M ELE e 2EX} o| xboq 15 15
® 2z stREEUX|2 5128
. fsla = 230.0 MPa
@ &= MPEEUX| 9 5E23H (At7=&H)
- Z25FH HAE : (t_min = b/16)
t_min = ( 600 - 250) / 16 = 21.9 mm
t_min = 21.9 < t = 36.0 mm 0.K.



b /10.1 = ( 600 - 250) / 10.1 = 34.7 mm
b/10.1 < t 0|22 {&3H2 ct3o Zrt.
. fsua = -230.0 MPa
- gAT 0 (ARdigool ofs) ZEEZo| WXE HB)
. fsua = -230.0 MPa
=8mol AAFH HE ¢ (FEELM AT 2 =)
- 8tM™ © tmin=b/ (281 x 1.2) =3000 / (281 x 1.2) = 8.897 mm
017| M, V (fca/fc) = v (287.5/168.921) = 1.305 > 1.2 1.200 88
- A% : tmin=b/ (281 x 1.061) = 3000 / (281 x 1.061) = 10.062 mm
017| M, V (fca/fc) = +/(230/204.373) = 1.061 < 1.2 1.061 &
“otomin = 10.062 < t = 12.0 mm S 0.K.
51838 stEXE
EH3y=% stz =gt
1 SHHCEA  (ZAMAE) + (SHRZA2E AE) + (SFRHIHEASE)
2 EEZCA 1+ (2K IFHEHE) + (#etE) + (XI™E S
3 SEFEA 2+ (F2Z) + (HEFF)
4 M FCA 3+ (REAH
5 SMFCA 3 - (2ER
5188y HEZT (=H2l: MPa)
CONCRETE STEEL
TE AR e stEEZIEE MR EUX| SHEEUX|
HHEZH | 523 | SN2 | 5183 | HH3Y | 23" | StH3H™ 5884
1 - - - - |- 168.921 |- 287.500 109.532 287.500
2 - 5.296 |- 10.800 - - |- 204.373 |- 230.000 190.953 230.000
84 3 - 3.193 |- 10.800 - - |- 233.623 |- 264.500 184.919 230.000
4 |- 4142 |- 12.420 - - |- 217.817 |- 299.000 189.361 264.500
5 |- 2.244 |- 12.420 - - |- 249.429 [- 299.000 180.477 264.500
MeksE (5188 &3 =X 242 t) 135.0
o 5 ES3| (f/fa)max = 0.889 < 1.0 S 0.K.
N 8H HE (f/fa)? + (t/ta)?
M SHEAE
TE ASUICHT [sieaaels| MR EUK| | SHEEUX | MUSY [seMced| MusHH | @MSHUE
1 - - 0.588 0.381 3.487 168.8 0.02 0.35
2 0.490 - 0.889 0.830| 15.838 135.0 0.12 0.80
a4 3 0.296 - 0.883 0.804| 15.838 155.3 0.10 0.79
4 0.333 - 0.728 0.716|  15.838 175.5 0.09 0.54
5 0.181 - 0.834 0.682| 15.838 175.5 0.09 0.70
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0l0
&

% A ]
5 Ndv— - oo - - +—-— Ndv —5 2 S § g é g
. 0 a2
—— Ns, Nsy —- 4o - t—-— Ns, Nsv - 3
. y E .
s e
| l | l
X
Ns: SHMA ZA,  Nsv: BHUBIAAl =41, Ndv:olEAAl =4
1) =M™ (DL1)
. 2
T = (mg2 ) (mym) (AmSm3>’) (mrLz‘( ) (Qﬁ“ ) (mrLf )
MEEUX] 600X 30x2 36,000 3,041 1.095.E+08| 2.700.E+06 1.179.E+11 1.179 . E+11
AtEEE 0Xx0x0 - - - - - -
S5 3,000.0x12X2 72,000 1,526 | 1.099.E+08| 5.400.E+10 6.267.E+09 6.027.E+10
stRElE 150%x12X%2 3,600 101 3.636.E+05| 6.750.E+06 4.597 .E+09 4.603.E+09
SHEZ K| 2600 X 26X 1 67,600 13 | 8.788.E+05]| 3.808.E+06 1.003.E+11 1.003.E+11
A 179,200 2.206.E+08 2.831.E+11
A ys = 220590400/179200 = 1231.0 mm
Ysu = 1230.973 - 3056 = -1825.0 mm
Ys| = 1231.0 mm
MStEHA| S
fsu = Md1 x Ysu / Is = 10,337.7x1000000 x (-1825.027) / 283101720404.5 = -66.642 MPa
fsl = Md1 x YslI / Is = 10,337.7x1000000 x 1230.973/283101720404.5 = 44950 MPa
2) ctedetd (DL2) ; BRHER ctHEM 3 ZMHE glg
A ysv =220590400/179200 = 1231.0 mm
M A|=H|n" = 0 (" cHAdRM)
Ysvbcl = 0.0 mm
Ysvsu = 1230.973-3056 = -1825.0 mm
Ysvs| = 1231.0 mm
SHEZ32E 29 (etRZ3ZIE 8l3)
- fsvbcl = Md2 x Ysvcl/(n' x Isv)= 16121.94x1000000x0/(0x283101720404.5)= 0.000 MPa
AStEHA| S
- fvsu = Md2 x Ysvsu/lsv = 16121.94x1000000x(-1825) /283101720404 . 5= -103.929 MPa
- fvsl = Md2 x Ysvsl / Isv = 16121.94x1000000 x 1230.973/283101720404.5 = 70.101 MPa




(DL3, LL, SET)

T = (mAmdzv) (mym) ?%33/ (mrLz‘( ) (ng ) (mlmd“v)
ARt 6300x240 1512000.0 7.258 .E+09
EHoE AR uEHTH 216000.0 3186.0 6.882.E+08| 1.037.E+09 1.697 .E+11 1.708.E+11
CHATHA A 179200.0 1231.0] 2.206.E+08| 2.831.E+11 2.046.E+11 4.877.E+11
A 395200.0 9.088.E+08 6.585.E+11
- 2xF HHIE A k = 0.430
- £ Ydv = 908766362/395200 = 2299.5 mm
Atc = 6300x240 = 1512000.0 mm?
Abc = 0x0 = 0.0 mm?
- EtdASHl 0 = 7
n' = 0
Ydvtcu = 2299.51 - 3306  -1006.5 mm Ddvtc = 2299.51 - 3186 = -886.5 mm
Ydvtcl = 2299.51 - 3066 -766.5 mm Ddvbc = 0 0.0 mm
Ydvbcu = 0.0 mm
Ydvbel = 0.0 mm Ddvs = 2299.51 - 1230.973 = 1068.5 mm
Ydvsu = 2299.51 - 3056 -756.5 mm Ddv = 886.49 + 1068.537 = 1955.0 mm
Ydvs| = 2299.5 mm
® THEE (DL3)
- abojuietE S
fdvtcu = Md3 x Ydvtcu/(n x 1v)=7,883.4x1000000x(-1006.49)/(7x658490677356.5) -1.721 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 7,883.4x1000000x0/(0x658490677356.5)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu / Iv = 7883.41x1000000x(-756.49) /658490677356 .5= -9.057 MPa
- fdvsl = Md3 x Ydvsl / Iv = 7883.41x1000000x2299.51/658490677356 . 5= 27.530 MPa
@ &sts (LL)
- HsietEE 2
fdvtcu = Md3 x Ydvtcu/(n x Iv) = 18109.3x1000000x(-1006.49) /(7x658490677356. -3.954 MPa
fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 18109.3x1000000x0/(0x658490677356.5)= 0.000 MPa
- ASIEMX S
fdvsu = Md3 x Ydvsu / Iv = 18109.3x1000000 x (-756.49) / 658490677356.5 = -20.804 MPa
fdvsl = Md3 x Ydvsl / Iv = 18109.3 x1000000 x 2299.51 / 658490677356.5 = 63.239 MPa
@ XIE& st (SET)
- AsieteE 2y
- fdvtcu = Md3 x Ydvtcu/(n x Iv)= 408.2x1000000x(-1006.49) /(7x658490677356.5)= -0.089 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 408.2x1000000x0/(0x658490677356.5)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu/lv = 408.2x1000000x(~-756.49) /658490677356 .5= -0.469 MPa
- fdvsl = Md3 x Ydvsl / Iv = 408.2x1000000 x 2299.51 / 658490677356.5 = 1.425 MPa




T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1,512,000 7257600000
EHoE AR uEHTH 108,000 3,186 344088000| 518400000 160694500320 161212900320
SHREZI2|E 0x0 - 0
Bt SHRE32|E - - 0 0 0 0
kS| 179,200 1,231 220590362 283101720405 96868126482 379969846887
A 287,200 564678362 541182747207
- EA yvl = 564678362/287200 = 1966.2 mm
- ERMASH M = x (1 + dy /2)=7x(14+2/2) = 14
n'=nx(1+d,/2)=0x(1+2/2)= 0
Yvitcu = 1966.2 - 3306 = -1339.8 mm Dtct1 = 1966.2 - 3186 = -1,220 mm
Yvitcl = 1966.2 - 3066 = -1099.8 mm Dbcl =0 - mm
Yvibcu = 0.0 mm Dvs1 = 1966.2 - 1230.973 = 735 mm
Yvibcl = 0.0 mm Dvl = 1219.8 + 735.227 = 1,955 mm
Yvisu = 1966.2 - 3056 = -1089.8 mm Yvisl = 1,966 mm
Fcl = Ec / (1 + ®4 / 2) = 27804/(142/2) = 13,902 MPa
Ecl =Ec' / (1 + @4 / 2) = 0/(1+4/2) = - MPa
- 2xF 1™stEof| 9§t HiEE ZEFH
- Ntc = Md3 / (n x Idv) x Ddvtc x Atc
= 7883.41x1000000/( 7x658490677356.5) x(-886.49) x1512000 = -2,292,409 N
- Nbc = Md3 / (n x Idv) x (-Ddvbc) x Abc
= 7883.41x1000000/( 7x658490677356.5) x0x0 = - N
- A ctHo| WMl F2 3 HEHE ¢
Ptvl = Ntc x 2 x @4 /(2 + &, ) = -2292408.844x2x2/(2+2) = -2,292,409 N
Povli = Nbc x 2 x &4 /(2 + &y ) = 0x2x2/(242) = - N
y tc? = Ix / Atc = 7257600000/1512000 = 4,800 mm?
ybc? = Ix / Abc = 0/0 = - mm?
Mvl = Ptvl x (Dtcl + ytc? / Ddvtc ) + Pbvl x (Dbcl + ybc® / Ddvbc )
= -2292408.844x(-1219.8+4800/(-886.49) )/1000000+0x(0+0/0) /1000000= 2808.7 kN-m
- abshHiET S
- fvitcu = 1/n1 x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvitcu / Ivl) - Ec1/Ecx &4 xftc
= [1/14x((-2292408.844+0) /287200+(0.43) x2808.693x1000000x (-1339.8) /541182747207) ]-0.5x2x(-1.721)
= 0.937 MPa
- fvibcl = 1/n1'x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvibcu / Iv1l) - Ec1/Ecx &4 xfbc
=0
= 0.00 MPa
- MSIEUX Y
- fvisu = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisu / Iv1
= (-2,292,408.8+0) /287200+(0.43) x(2808.693) x10"6x(-1089.8) /54118274720 -10.414 MPa
- fvisl = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisl / Iv1
= (-2,292,408.8+0) /287200+(0.43) x(2808.693) x10"6x1966.2/541182747206 .5 -3.594 MPa




5 dx=+=
T = (éﬁg ) (S&) ?%%3.¥ (m$§ ) (ng ) (%Jj)
ARt 6300x240 1,512,000 7.258 .E+09
EHoE AR uEHTH 72,000 3,186 | 2.294.E+08| 3.456.E+08 1.400.E+11 1.404 . E+11
StREEIEE 0x0 -
B SHREFRIE - - - - _
EMHA 179,200 1,231 2.206.E+08] 2.831.E+11 5.627.E+10 3.394.E+11
A 251,200 4.500.E+08 4.798.E+11
- £ yv2 = 449982362/251200 = 1791.3 mm
- B2 =nx (1 + d, /2) =7x(1+4/2) = 21
n'=n'x (1+ d, /2 =0x(1+4/2) = 0
Yv2tcu=1,791.3-3306= -1514.7 mm Dtc2 = 1791.331 - 3186 = -1,395 mm
Yv2tcl=1,791.3-3066= -1274.7 mm Dbc2 = - mm
Yv2bcu = 0.0 mm
YvZ2bcl = 0.0 mm Dvs2 = 1791.331 - 1230.973 = 560 mm
Yv2su =1,791.3-3056=  -1264.7 mm Dv2 = 1394.669 + 560.4 = 1,955 mm
Yv2s| = 1791.3  mm
Ec2 = Es / n2 = 205000/21 = 9,762 MPa
Ec2'= Es / n2'= 205000/0 = - MPa
- M CtHo| ZdstEs =3 ¢ RHE ¢
- Ptv2 = Ec2 x €s x Atc = -9761.905x0.00027x1512000 = -3,985,200 N
- Pbv2 = Ec2 x €s x Abc = -9761.905x0.00027x0 = - N
- Mv2 = Ptv2 x Dtc2 + Pbv2 x Dbc2
= -3985200.1 x (-1394.669) + 0x0 5,558 KkN-m
- abojuietE S
fv2tcu = 1/n2 x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2tcu / Iv2) - Ec2 x €5
= [1/21x((-3985200.1+0) /251200+(0.43) x5558x10"6x(~-1514.7) /479763632011 .5) 1-9761.905x(~0.00027)

- fv2bel = 1/n2'x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2bcu / Iv2) - Ec2'x

Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2su / Iv2
-3985200.1+0) /251200+(0. 43) x5558x10™6x(-1264.7) /479763632011 .5 =
Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2sl / Iv2
-3985200.1+0) /251200+(0 . 43) x5558x10"6x 1791 .331/479763632011 .5 =

€S

1.521 MPa

0.0 MPa

-22.165 MPa

-6.941 MPa




T = (éﬁg ) (S&) ?%%3.¥ (m$§ ) (ng ) (%Jj)
ARt 6300x240 1,512,000 7.258.E+09
EHoE AR uEHTH 216,000 3,186 | 6.882.E+08| 1.037.E+09 1.698.E+11 1.708.E+11
stemgale 0x0 - -
gt st R 32| E - - - - - -
kS| 179,200 1,231 2.206.E+08| 2.831.E+11 2.046.E+11 4.877 .E+11
A 395,200 9.088.E+08 6.585.E+11
- EA yv3 = 908766362/395200 = 2299.5 mm
- EtddAHln = 7
Yv3tcu= 2,299.5-3306= -1006.5 mm Dtc3 = 2299.5 - 3186 = -886.5 mm
Yv3tcl= 2,299.5-3066= -766.5 mm Dbc3 = 0.0 mm
Yv3bcu= 0.0 mm
Yv3bcl= 0.0 mm Dvs3 = 2299.5 - 1230.973 = 1068.5 mm
Yv3su= 2,299.5-3056= -756.5 mm Dv3 = 886.5 + 1068.5 = 1955.0 mm
Yv3sl= 2299.5 mm
- AciHo| WMl 52 2 HZHE
- Ptv3 = Est x a x At x Atc / n = 205000x0.000012x10x1512000/7 = 5313600.0 N
- Mv3 = Ptv3 x Dtc3 = 5313600 x (-886.5) / 1000000 = -4710.506 kN-m
- abstHbEtm 89
- fv3tcu = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3tcu / Iv3) - Ec x a x At
= 1/7x(5313600/395200+(0.43) x(-4710506000) x(-1006.5) /658490677395 .5)-27804x0.000012x10
= -0.973 MPa
- fv3bcl = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3bcl / Iv3) - Ec x a x At

= 1/7x(5313600/395200+(0.43) x(-4710506000) x0/658490677395.5) -27804.063636603x0.000012x10

- fv3su = Ptv3 / Av3 + k x Mv3 x Yv3su / Iv3

= 5313600/395200+(0.43) x(-4710.506) x10™6x(~-756.5) /658490677395 . 5=

- fv3sl = Ptv3 / Av3 + k x Mv3 x Yv3sl| / Iv3

= 5313600/395200+(0.43) x(-4710.506) x10"6x2299.5/658490677395 . 5=

0.000 MPa

15.772 MPa

6.372 MPa



F = 7268378.0 mm?
T=S/MAW+T/(2xFxt3)
= 234.09 x 1000 / 72000 + 139.22x1076 / (2 x 7268378x12)

4.049 MPa

= 7268378.0 mm?
T=S/MAW+T/(2xFxt3)

= 471.19 x 1000 /72000 + 271.38x10™6 / ( 2 x 7268378x12) 8.100 MPa

= 7312035.9 mm?

T=S/MAW+T/(2xFxt3)
= 862.97 x 1000 /72000 + 1072.39x10"6 / ( 2 x 7312035.9x12) = 18.097 MPa
52383 HE (= £E.M8.7]3.4.2)

1) MRdHiEtE 232(EQ| 51888 (= T.M.7] % 3.9.2)
TE stZol =%t 5233 (MPa)
1 HIE o 2 Mo =& 0.4fck
2 FolES+HIE IR I EQF A ESEte] 2L At 1.8te] 15% &7}
- 8UsSY
. fcca =0.4 x fck = - 0.4 x 27 = -10.8 MPa
- 3| S
. fcta = 0.07 x fck = 0.07 x 27 = 1.9 MPa < 2.5 MPa
ole=z, 1.9 MPa
2) 2o I8 - HSB500 ) (= =.M.7] E 3.9.4)
) Z7tg (%)
TE stEe| =gt
Mol EHHE Fo| g ZHE
1 Je|zZet AxFFo FE2 Helst F5t5 0 0
A= 15 0
2 FotE
ol &k 0 0
s | F3E +siEmEIRIES s 30 15
M EE e 2EX} o| xboq 15 15
® 2z stREEUX|2 5128
. fsla = 230.0 MPa
@ &= MPEEUX| 9 5E23H (At7=&H)
- Z25FH HAE : (t_min = b/16)
t_min = ( 600 - 250) / 16 = 21.9 mm
t_min = 21.9 < t = 30.0 mm 0.K.



b /10.1 = ( 600 - 250) / 10.1 = 34.7 mm

b/16 < t < Db/10.1 O|2Z 5| &3H2 i3t &t

. fsua = -24000 x (t / b)2 = -24000x(30/350)2 = -176.3 MPa
- M F 0 (MRl o] R EZol wXE HR)
fsua = -230.0 MPa
=8mol AAFH HE ¢ (FHEZ ALSEks 2 =)
- EAA tmin=b/ (281 x 1.137) = 3000 / (281 x 1.137) = 9.390 mm
017| M,  (fca/fc) = +(220.408/170.571) 1.137 < 1.2 1.137 ¥
- M FE tmin=b / (281 x 1.059) = 3000 / (281 x 1.059) = 10.081 mm
017| M, V (fca/fc) = +/(230/205.067) = 1.059 < 1.2 1.059 Mg
“otomin = 10.081 < t = 12.0 mm S 0.K.
51838 stEXE
EH3y=d stE =gt
1 FHHA - (ZAHAE) + (SHRZA2E AE) + (SFRHIHEAS)
2 BEZCA 1+ (2K IFHEHE) + (#etE) + (XI™E S
3 SEFEA 2+ (F2Z) + (HEFF)
4 ST 3+ (2ER
5 M FCkA 3 - (REAH
5188y HEZT (=H2l: MPa)
CONCRETE STEEL
TE AR o stEEZIZE MR EUX| SHEEUX|
HHEZH | 523 | SN2 | 5183 | HH3Y | 23" | StH3H™ 5884
1 - - - |- 170.571 |- 220.408 115.051 287.500
2 - 5.389 |- 10.800 - |- 205.067 |- 230.000 205.807 230.000
3 - 3.306 |- 10.800 - |- 233.480 |- 264.500 196.710 230.000
4 |- 4.279 |- 12.420 - |- 217.708 |- 299.000 203.082 264.500
5 |- 2.333 |- 12.420 - |- 249.252 |- 299.000 190.338 264.500
= (sl88e &3=X b2 @t 135.0
= (f/fa)max = < 1.0 0.K.
# (f/fa)? + (t/ta)?
E
ARl R | siR 2T S| AREUK| | SHEEUA| | MoSH [sI3TS| MohSY| SHHE
1 - - 0.400  12.149 168.8 0.07 0.60
2 0.499 - 0.895|  30.246 135.0 0.22 0.85
a8 3 0.306 - 0.855|  30.246 155.3 0.19 0.82
4 0.345 - 0.768|  30.246 175.5 0.17 0.62
5 0.188 - 0.720|  30.246 175.5 0.17 0.72
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ot

0l0
&

% A ]
5 Ndv— - oo - - +—-— Ndv —5—5 S § g é g
. 0 a2
—— Ns, Nsy —- 4o - t—-— Ns, Nsv - 3
. y E .
s e
| l | l
X
Ns: SHMA ZA,  Nsv: BHUBIAAl =41, Ndv:olEAAl =4
1) =M™ (DL1)
. 2
T = (mg2 ) (mym) (AmSm3>’) (mrLz‘( ) (Qﬁ“ ) (mrLf )
MEEHZ] 500X 20 X2 20,000 3,028 | 6.056.E+07| 6.667.E+05 6.516.E+10 6.516.E+10
AtEEE 0Xx0x0 - - - - - -
S5 3,000.0x14X2 84,000 1,518 | 1.275.E+08| 6.300.E+10 7.311.E+09 7.031.E+10
stRElE 150x12X%2 3,600 93 | 3.348.E+05| 6.750.E+06 4.597 .E+09 4.603.E+09
SHEZ K| 2600 x18 X1 46,800 9| 4.212.E+05| 1.264.E+06 6.897.E+10 6.897.E+10
A 154,400 1.888.E+08 2.090.E+11
A ys = 188828000/154400 = 1223.0 mm
Ysu = 1222.979 - 3038 = -1815.0 mm
Ys| = 1223.0 mm
MStEHA| S
fsu = Md1 x Ysu / Is = 7,782.9x1000000 x (-1815.021) / 209049773001 = -67.573 MPa
fsl = Md1 x YslI / Is = 7,782.9x1000000 x 1222.979/209049773001 = 45.532 MPa
2) ctedetd (DL2) ; BRHER ctHEM 3 ZMHE glg
A ysv =188828000/154400 = 1223.0 mm
M A|=H|n" = 0 (" cHAdRM)
Ysvbcl = 0.0 mm
Ysvsu = 1222.979-3038 = -1815.0 mm
Ysvs| = 1223.0 mm
SHEZ32E 29 (etRZ3ZIE 8l3)
- fsvbcl = Md2 x Ysvcl/(n' x Isv)= 11073.33x1000000x0/(0x209049773001)= 0.000 MPa
AStEHA| S
- fvsu = Md2 x Ysvsu/lsv = 11073.33x1000000x(-1815) /209049773001= -96.140 MPa
- fvsl = Md2 x Ysvsl / Isv = 11073.33x1000000 x 1222.979/209049773001 = 64.781 MPa




3) olZ&A : (DL3, LL, SET)
T = (mAmdzv) (mym) ?%33/ (mrLz‘( ) (ng ) (mlmd“v)
ARt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 216000.0 3178.0| 6.864.E+08| 1.037.E+09 1.435.E+11 1.445 E+11
CHATHA A 154400.0 1223.0]1 1.888.E+08| 2.090.E+11 2.007.E+11 4.097 .E+11
A 370400.0 8.753.E+08 5.542 . E+11
- 2xF HHIE A k = 0.330
- £ Ydv = 875275958/370400 = 2363.1 mm
Atc = 6300x240 = 1512000.0 mm?
Abc = 0x0 = 0.0 mm?
- EtdASHl 0 = 7
n' = 0
Ydvtcu = 2363.056 - 329¢ -934.9 mm Ddvtc = 2363.056 - 3178 = -814.9 mm
Ydvtcl = 2363.056 - 305¢ -694.9 mm Ddvbc = 0 0.0 mm
Ydvbcu = 0.0 mm
Ydvbel = 0.0 mm Ddvs = 2363.056 - 1222.979 : 1140.1 mm
Ydvsu = 2363.056 - 303¢ -674.9 mm Ddv = 814.944 + 1140.077 = 1955.0 mm
Ydvs| = 2363.1 mm
® THEE (DL3)
- abojuietE S
fdvtcu = Md3 x Ydvtcu/(n x 1v)=5,557.2x1000000x(-934.944) / (7x554224804577)= -1.339 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x lv) = 5,557.2x1000000x0/(0x554224804577)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu / Iv = 5557.197x1000000x(-674.944) /554224804577= -6.768 MPa
- fdvsl = Md3 x Ydvsl / Iv = 5557.197x1000000x2363.056/554224804577= 23.694 MPa
@ &sts (LL)
- HsietEE 2
fdvtcu = Md3 x Ydvtcu/(n x lv) = 16680.4x1000000x(-934.944) /(7x554224804577) -4.020 MPa
fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 16680.4x1000000x0/(0x554224804577)= 0.000 MPa
- ASIEMX S
fdvsu = Md3 x Ydvsu / lv = 16680.4x1000000 x (-674.944) / 554224804577 = -20.314 MPa
fdvsl = Md3 x Ydvsl / Iv = 16680.4 x1000000 x 2363.056 / 554224804577 = 71.120 MPa
@ XIE& st (SET)
- AsieteE 2y
- fdvtcu = Md3 x Ydvtcu/(n x Iv)= 480.1x1000000x(-934.944) / (7x554224804577)= -0.116 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 480.1x1000000x0/(0x554224804577)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu/lv = 480.1x1000000x(-674.944) /554224804577= -0.585 MPa
- fdvsl = Md3 x Ydvsl / Iv = 480.1x1000000 x 2363.056 / 554224804577 = 2.047 MPa




T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1,512,000 7257600000
St b 108,000 3,178 343224000 518400000 142929377280 143447777280
SHREZI2|E 0x0 - 0
gt s Ra2|E - - 0 0 0 0
kS| 154,400 1,223 188827958 | 209049773001 99960868842 309010641843
A 262,400 532051958 452458419123
- EA yvl = 532051958/262400 = 2027.6 mm
- ERMAHI i =nx (1+ ¢ /2)=7x(1+2/2) = 14
n'=nx(1+d,/2)=0x(1+2/2)= 0
Yvitcu = 2027.6 - 3298 = -1270.4 mm Dtcl = 2027.6 - 3178 = -1,150 mm
Yvitcl = 2027.6 - 3058 = -1030.4 mm Dbcl =0 - mm
Yvibcu = 0.0 mm Dvs1 = 2027.6 - 1222.979 = 805 mm
Yvibcl = 0.0 mm Dvl = 1150.4 + 804.621 = 1,955 mm
Yvisu = 2027.6 - 3038 = -1010.4 mm Yvisl = 2,028 mm
Fcl = Ec / (1 + ®4 / 2) = 27804/(142/2) = 13,902 MPa
Ecl =Ec' / (1 + @4 / 2) = 0/(1+4/2) = - MPa
- 2xF 1™stEof| 9§t HiEE ZEFH
- Ntc = Md3 / (n x Idv) x Ddvtc x Atc
= 5557.197x1000000/ ( 7x554224804577) x(-814.944) x1512000 = -1,765,027 N
- Nbc = Md3 / (n x Idv) x (-Ddvbc) x Abc
= 5557.197x1000000/ ( 7x554224804577) x0x0 = - N
- A ctHo| WMl F2 3 HEHE ¢
- Ptvl = Ntc x 2 x &4 /(2 + &4 ) = -1765026.993x2x2/(2+2) = -1,765,027 N
“Povl =Noc x 2 x &4 /(24 &, ) = 0x2x2/(242) = - N
y tc? = Ix / Atc = 7257600000/1512000 = 4,800 mm?
ybc? = Ix / Abc = 0/0 = - mm?
- Mvl = Ptvl x (Dtcl + ytc® / Ddvtc ) + Pbvl x (Dbcl + ybc® / Ddvbc )
= -1765026.993x(-1150.4+4800/(-814.944) )/1000000+0x(0+0/0) /1000000= 2040.9 kN-m
- abstHbetm 89
- fvitcu = 1/n1 x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvitcu / Ivl) - Ec1/Ecx &4 xftc
= [1/14x((-1765026.993+0) /262400+( 0.33) x2040.883x1000000x(-1270.4) /452458419123) ]-0.5x2x(-1.339)
= 0.723 MPa
- fvibcl = 1/n1'x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvibcu / Iv1l) - Ec1/Ecx &4 xfbc
=0
= 0.00 MPa
- MSIEUX Y
- fvisu = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisu / Iv1
= (-1,765,027.0+0) /262400+(0.33) x(2040.883) x10"6x(-1010.4) /45245841912 -8.230 MPa
- fvisl = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisl / Iv1
= (-1,765,027.0+0) /262400+(0.33) x(2040.883) x10™6x2027 . 6/452458419123= -3.708 MPa




5 dx=+=
T = (éﬁg ) (S&) ?%%3.¥ (m$§ ) (ng ) (%Jj)
ARt 6300x240 1,512,000 7.258 .E+09
EHoE AR uEHTH 72,000 3,178 | 2.288.E+08| 3.456.E+08 1.280.E+11 1.283.E+11
StREEIEE 0x0 - -
B SR EFRE - - - - - -
EMHA 154,400 1,223 | 1.888.E+08| 2.090.E+11 5.968.E+10 2.687 .E+11
A 226,400 4.176.E+08 3.971.E+11
- EA yv2 = 417643958/226400 = 1844.7 mm
- B2 =nx (1 + d, /2) =7x(1+4/2) = 21
n'=n'x (1+ d, /2 =0x(1+4/2) = 0
Yv2tcu=1,844.7-3298=  -1453.3 mm Dtc2 = 1844.717 - 3178 = -1,333 mm
Yv2tcl=1,844.7-3058= -1213.3 mm Dbc2 = - mm
Yv2bcu = 0.0 mm
YvZ2bcl = 0.0 mm Dvs2 = 1844.717 - 1222.979 = 622 mm
Yv2su =1,844.7-3038=  -1193.3 mm Dv2 = 1333.283 + 621.7 = 1,955 mm
Yv2s| = 1844.7 mm
Ec2 = Es / n2 = 205000/21 = 9,762 MPa
Ec2'= Es / n2'= 205000/0 = - MPa
- M CtHo| ZdstEs =3 ¢ RHE ¢
- Ptv2 = Ec2 x €s x Atc = -9761.905x0.00027x1512000 = -3,985,200 N
- Pbv2 = Ec2 x es x Abc = -9761.905x0.00027x0 = - N
- Mv2 = Ptv2 x Dtc2 + Pbv2 x Dbc2
= -3985200.1 x (-1333.283) + 0x0 5,313 kN-m
- abojuietE S
fv2tcu = 1/n2 x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2tcu / Iv2) - Ec2 x €5

- fv2bel = 1/n2'x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2bcu / Iv2) - Ec2'x

—_

Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2su / Iv2
-3985200.1+0) /226400+(0.33) x5313.4x10™6x(-1193.3) /397070286098 =
Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2sl / Iv2
-3985200.1+0) /226400+(0.33) x5313.4x10™6x1844 . 717/397070286098 =

€S

1.492 MPa

0.0 MPa

-22.872 MPa

-9.456 MPa

1/21x((-3985200.1+0) /226400+(0.33) x5313.4x10™6x(-1453.3) /397070286098) 1-9761.905x(-0.00027)




T = (éﬁg ) (S&) ?%%3.¥ (m$§ ) (ng ) (%Jj)
ARt 6300x240 1,512,000 7.258 .E+09
EHoE AR uEHTH 216,000 3,178 | 6.864.E+08| 1.037.E+09 1.434 E+11 1.445 E+11
StREEIEE 0x0 - -
B SR EFRE - - - - - -
EMHA 154,400 1,223 | 1.888.E+08| 2.090.E+11 2.007.E+11 4.098.E+11
A 370,400 8.753.E+08 5.542 . E+11
- £ yv3 = 875275958/370400 = 2363.1 mm
- EtddAHln = 7
Yv3tcu= 2,363.1-3298= -934.9 mm Dtc3 = 2363.1 - 3178 = -814.9  mm
Yv3tcl= 2,363.1-3058= -694.9 mm Dbc3 = 0.0 mm
Yv3bcu= 0.0 mm
Yv3bcl= 0.0 mm Dvs3 = 2363.1 - 1222.979 = 1140.1 mm
Yv3su= 2,363.1-3038= -674.9 mm Dv3 = 814.9 + 1140.1 = 1955.0 mm
Yv3sl= 2363.1 mm
- M CtHo| LSt =8 9 g RHE
- Ptv3 = Est x a x At x Atc / n = 205000x0.000012x10x1512000/7 = 5313600.0 N

- Mv3 = Ptv3 x Dtc3 = 5313600 x (-814.9) / 1000000 =

- AbsluletEt

=221 -
- O

= .

- fv3tcu = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3tcu / Iv3) - Ec x

a X At

-4330.053 kN-m

= 1/7x(5313600/370400+(0.33) x(-4330053000) x(-934.9) /554224805294) -27804x0.000012x10

- fv3bcl = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3bcl / Iv3) - Ec x

o X At

-0.943 MPa

= 1/7x(5313600/370400+( 0. 33) x(-4330053000) x0/554224805294 ) -27804 . 063636603x0 .. 000012x10

- fv3su = Ptv3 / Av3 + k x Mv3 x Yv3su / Iv3

= 5313600/370400+(0.33) x(-4330.053) x10"6x(-674.9) /554224805294=

- fv3sl = Ptv3 / Av3 + k x Mv3 x Yv3sl| / Iv3

= 5313600/370400+(0.33) x(-4330.053) x10"6x2363. 1/554224805294=

0.000 MPa

16.086 MPa

8.253 MPa



- F = 7264723.7 mm?
T=S/MAW+T/(2xFxt3)

= 430.28 x 1000 / 84000 + 347.15x1076 / (2 x 7264723.7x14) = 6.829 MPa
2) THUBHAA|
- F o= 7264723.7 mm?
T=S/M+T/(2xFxt3)
= 838.43 x 1000 /84000 + 580.06x10™6 / ( 2 x 7264723.7x14) = 12.833 MPa
3) ol ZtaAl
- F o= 7308417.8 mm?
T=S/Mm+T/(2xFxt3)
= 1142.77 x 1000 /84000 + 1803.75x10™6 / ( 2 x 7308417.8x14) = 22.419 MPa
5223 HE (= =.4.7/3.4.2)
1) MRHEE Z232[EQ9| 51889 ¢ (= =. 4.7 ¥ 3.9.2)
Tz stEe| =gt 5233 (MPa)
1 HIEEHS 2 Mo 2HE 0.4fck
2 Fotz+HIEEE AR ELl A EE e 2EX} 1.82 15% &7+
- HEUssy
. fcca=0.4 x fck = - 0.4 x 27 = -10.8 MPa
- o 8QlHSH
. fcta = 0.07 x fck = 0.07 x 27 = 1.9 MPa < 2.5 MPa
o=z, 1.9 MPa
2) ZMel 51888 HSB500 ) (= =.M.7] % 3.9.4)
T2 stse =7 SorE
do| ERHE Fof ERHE
1 de|zef AxeFo| ek A2t F5t& 0 0
A=A 15 0
’ Tors olEed 0 0
, | F3E +uimEIRIES B 30 15
M sEete 2Rt ol &fof 15 15
® QZE SR EUX| 2 HESH
.- fsla = 230.0 MPa
@ &F MFEEUX| o HEEH (XAtw=Z&H)
- Z25FH HE ¢ (t_min = b/16)
t_min = ( 500 - 250) / 16 = 15.6  mm
t_min = 15.6 < t = 20.0 mm S 0.K.



b /10.1 = ( 500 - 250) / 10.1 = 24.8 mm
b/16 < t < Db/10.1 0|22 3|&832 ct3n Zcl.
. fsua = -24000 x (t / b)2 = -24000x(20/250)% = -153.6 MPa
- M F 0 (MRl o] R EZol wXE HR)
. fsua = -230.0 MPa
=8mol AAFH HE ¢ (FHEZ ALEEhs 2 =)
- EAA t min=b / (281 x 1.083) = 3000 / (281 x 1.083) = 9.858 mm
017| M, \ (fca/fc) = +(192/163.713) = 1.083 < 1.2 1.083 Mg
- geE tmin=>b / (281 x 1.087) = 3000 / (281 x 1.087) = 9.822 mm
017| M, \ (fca/fc) = +(230/194.672) = 1.087 < 1.2 1.087 &
“otomin = 9.858 < t = 14.0 mm S 0.K.
51838 stEXE
EH3y=x% stz =gt
1 FHHCA - (ZAHAE) + (SHRZIA2E AE) + (SFRHIHEASE)
2 BEZCA 1+ (2K IFHEHE) + (#etE) + (XI™E S
3 SEFEA 2+ (F2Z) + (HEFHF)
4 ST 3+ (2ER
5 ST 3 - (2ER
5188y HEZT (=H2l: MPa)
CONCRETE STEEL
TE AR o stEEZIZE MR EUX| SHREEUX|
HHEZH | 523 | SN2 | 5183 | HH3Y | 23" | StH3H™ 5884
1 - - - - |- 163.713 [- 192.000 110.313 287.500
2 - 5.186 |- 10.800 - - |- 194.672 |- 230.000 205.691 230.000
= 3 - 3.260 |- 10.800 - - |- 222.482 |- 264.500 194.010 230.000
4 |- 4.203 |- 12.420 - - |- 206.396 |- 299.000 202.263 264.500
5 |- 2.317 |- 12.420 - - |- 238.568 |- 299.000 185.757 264.500
MeksE (5l88% &3 =X 242 t) 135.0
o §ES3| (f/fa)max = 0.894 < 1.0 S 0.K.
BM8H HE (f/fa)? + (t/ta)?
M SHEAE
T2 ARl R | siR 2T S| AREUK| | SHEEUA| | MoSH [sI3TS| MohSY| M SHAUE
1 - - 0.853 0.384| 19.662 168.8 0.12 0.74
2 0.480 - 0.846 0.894|  42.081 135.0 0.31 0.90
a4 3 0.302 - 0.841 0.844|  42.081 155.3 0.27 0.78
4 0.338 - 0.690 0.765|  42.081 175.5 0.24 0.64
5 0.187 - 0.798 0.702|  42.081 175.5 0.24 0.69




£.4.713.9.3.2)

)

HSB500
380.0 MPa

(

M

fy =

MPa

16.0

fcy =3/ 5x 27 =

N
'

m | m

+ | +
_xI|_xI|
Ml
Ki| K
AN
x| X
oo

T ¥
B[R |[K|K|K
k||
Ko | 01 | of1 [ ofd | ol
o] x| x| x| =
wlelelele
i D
F
< | % | ||
||| D
ol | o | o | ol
x| X| X | X
0| Ww|w|w
N B EY
+ |+ + |+
| | | o
o f 1o | 1o | 1o
zo [ =0 | =0 | o
SIEIGEE
x| <X| X | X
ol

K]
Wl N <
0lo
Tofl

MPa)

£
i\l
~a

Klo
1o
1ol

mr

elelele
o o o o
o|lo|lo]| o
mlolols| o
00 o
| W :
K| %0 S
a
Al
= re=
o ol x|~
mlalos| x| =
ol @@ @] ®
K
— o
%)
celelele
mlololaolo
HEEEE
GBS .
=l 100
NI
ulu_r_v WMl~|o| ol <
Voo &S| L&Y,
- I I I I
°
<0
a_| I I I I
olo 2
Wil g %
o | %0 o
m
mJ
1| I | | |
7 | oo
L 3. "
0 o
[a
S
= Slolo]o
S o . . -
[&5) (<o) (<o) (<o) (<o)
N il I Il I By
=N _.i_._|
m_m 100 x
I t<|[o|lo| o
BRI EEY S
L0lool "' =
8 =z
<0
o
— | | oo < |7
00
T N
T 700
T - Ko
o0 = 7 T
ol — "




=YD

80,2/4X|H (&

K
o+

o

L

17 >

o

1l

|

&=l

K0

(V] <t o [a\} N~ o
— — [aN] o
o o Al
o o Y]
o o —
sSlel—
- o o
o |
X
sk
- DY
— o~ __oo
-1 € —~| %3
SlEIZIE S| w
El| S mm|w
| K] o [ RO | KT | RO
Hl | <F ] & | F0| <[ I
alK|H]WH] K g
m s oo | & &
[ [} | | o
o o o o
= = Y] o
o o
~ | < 1%2) -
[a\] o T Yo}
[ee] o
N~ [aV]
[a\]
X - n
(@) (@) L
X —— Ll
218 - - .
A i | wi M
e 20
arfar|m | m | «o .A_a
T (T | W H[RO
ook |ok|oF o | =
200207 |10 < |0

ololol| o Bl o ol o
~[S|23B|Z[2|¥|=[F12=|28[=]18|°2 ~| o
E|l N N| O N o 1=
= =
of 5
i3 -

E I
1 £l iy
— || » ||l | Bl Gl =] v 215 m._uw_u
om|lo|la|T|~|=|=|~=|2|F|L]|<l|< ol e 20| o
/tn\ln
=
=
o
. %._nm\UuO
K oof®[€
KIS | ur
Lo R e
3 ofk|drw®
o | <
M_. I+ | I
R0 R
H :: [:2
|
(V] o
N 00
o
N N ol IS
= =
@ _ o Uk HE
__Ou_ = | =
r — |
= o_“m_ R
= T o[ ok
— 20 Hr <0 o
— _| @«
A ) o T Ok
> Il — ol «
— o<
ol Uy
oF NO| —
| £
‘.o_a_._.__.m
1 o o=
5 8 ¥ e
AMH
< X0 ul|
N Rl
al — | N0 o
< o| ©®
%M_.E -
O —
1o
K ol
— | nd
= Ll
xOX 20|70

o (ep) Al
4 e
[QV] (ap) .
Al Y] N~
[de] w o
[e2] | N~
A
=
7ol
H_OI » o o
— [T}
Rls|S[2F
m|l e |
K
N~ [ —
< N~ Al
— (V] A o0}
— (e} Yo} (<]
(e} |
<0 —
2
ol
% [ [Ye) [e0]
S . > 4
N »
« ~ |
a <t
[ep]
30 N~
Pl | BT @
— — S
ol | & |
o
JI|_ Yo} — (<]
K ~| o] w
nlzlel!
ol N
€ €
il = B
_)_I = [9p] —
w | @ mo
b L
= I T
H|&|T

Ho

=
==

e e e s

% DL



ot

0l0
&

% A ]
5 Ndv— - oo - - +—-— Ndv —5 2 S § g é g
. 0 a2
—— Ns, Nsy —- 4o - t—-— Ns, Nsv - 3
. y E .
s e
| l | l
X
Ns: SHMA ZA,  Nsv: BHUBIAAl =41, Ndv:olEAAl =4
1) =M™ (DL1)
. 2
T = (mg2 ) (mym) (AmSm3>’) (mrLz‘( ) (Qﬁ“ ) (mrLf )
MEEHZ] 500X 18 %2 18,000 2,521 4.538.E+07| 4.860.E+05 3.748.E+10 3.748.E+10
AtEEE 0Xx0x0 - - - - - -
S5 2,500.0x12%x2 60,000 1,262 | 7.572.E+07| 3.125.E+10 2.031.E+09 3.328.E+10
stRElE 150%x12X%2 3,600 87 | 3.132.E+05| 6.750.E+06 3.535.E+09 3.542 .E+09
SHEZ K| 2600Xx12x1 31,200 6 | 1.872.E+05| 3.744.E+05 3.585.E+10 3.585.E+10
A 112,800 1.216.E+08 1.102.E+11
- £ ys = 121598400/112800 = 1078.0 mm
Ysu = 1078 - 2530 = -1452.0 mm
Ys| = 1078.0 mm
- MSIEUX 3H
fsu = Md1 x Ysu / Is = 2,167.5x1000000 x (-1452) / 110159484800 = -28.570 MPa
fsl = Md1 x Ysl / Is = 2,167.5x1000000 x 1078/110159484800 = 21.211 MPa
2) ctedetd (DL2) ; BRHER ctHEM 3 ZMHE glg
- £ ysv =121598400/112800 = 1078.0 mm
- Bt AH " = 0 (" cHAdRM)
Ysvbcl = 0.0 mm
Ysvsu = 1078-2530 = -1452.0 mm
Ysvs| = 1078.0 mm
- SIRZ32E 3 (etRZ3ZIE 8l3)
- fsvbcl = Md2 x Ysvcl/(n' x Isv)= 7056.207x1000000x0/(0x110159484800)= 0.000 MPa
- MSIEUX SH
- fvsu = Md2 x Ysvsu/lsv = 7056.207x1000000x(-1452) /110159484800= -93.007 MPa
- fvsl = Md2 x Ysvsl / Isv = 7056.207x1000000 x 1078/110159484800 = 69.051 MPa




3) o|=gtAM : (DL3, LL, SET)

e crod Adv y Adv -+ y [ X Ad? | dv
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 216000.0 2672.0( 5.772.E+08| 1.037.E+09 6.459.E+10 6.563.E+10
CHATHA A 112800.0 1078.01 1.216.E+08| 1.102.E+11 1.237 .E+11 2.338.E+11
A 328800.0 6.988.E+08 2.995.E+11
- 2X} BHIE H % k = -0.150
- EA Ydv = 698750400/328800 = 2125.2 mm
Atc = 6300x240 = 1512000.0 mm?
Abc = 0x0 = 0.0 mm?
- EtdASHl 0 = 7
n' = 0
Ydvtcu = 2125.153 - 279: -666.8 mm Ddvtc = 2125.153 - 2672 = -546.8 mm
Ydvtcl = 2125.153 - 255¢ -426.8 mm Ddvbc = 0 0.0 mm
Ydvbcu = 0.0 mm
Ydvbel = 0.0 mm Ddvs = 2125.153 - 1078 = 1047.2 mm
Ydvsu = 2125.153 - 253( -404.8 mm Ddv = 546.847 + 1047.153 = 1594.0 mm
Ydvs| = 2125.2 mm
® THEE (DL3)
- abojuietE S
- fdvtcu = Md3 x Ydvtcu/(n x Iv)=3,471.7x1000000x(-666.847)/(7x299477796274)= -1.104 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 3,471.7x1000000x0/(0x299477796274)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu / Iv = 3471.686x1000000x(-404.847)/299477796274= -4.693 MPa
- fdvsl = Md3 x Ydvsl / Iv = 3471.686x1000000x2125.153/299477796274= 24.636 MPa
@ &sts (LL)
- HsietEE 2
fdvtcu = Md3 x Ydvtcu/(n x Iv) = 10824.7x1000000x(-666.847)/(7x299477796274) -3.443 MPa
fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 10824.7x1000000x0/(0x299477796274)= 0.000 MPa
- MSIEUX SH
- fdvsu = Md3 x Ydvsu / Iv = 10824.7x1000000 x (-404.847) / 299477796274 = -14.633 MPa
- fdvsl = Md3 x Ydvsl / Iv = 10824.7 x1000000 x 2125.153 / 299477796274 = 76.814 MPa
@ XIE& st (SET)
- AsieteE 2y
- fdvtcu = Md3 x Ydvtcu/(n x Iv)= 101.9x1000000x(-666.847) /(7x299477796274)= -0.032 MPa
- fdvbcl = Md3 x Ydvbcl/(n'x Iv) = 101.9x1000000x0/(0x299477796274)= 0.000 MPa
- MSIEUX Y
- fdvsu = Md3 x Ydvsu/lv = 101.9x1000000x(-404.847)/299477796274= -0.138 MPa

- fdvsl = Md3 x Ydvsl / Iv = 101.9x1000000 x 2125.153 / 299477796274 = 0.723 MPa




T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1,512,000 7257600000
EHoE AR uEHTH 108,000 2,672 288576000| 518400000 71613124920 72131524920
SHREZI2|E 0x0 - 0
2 SR 232 E - - 0 0 0 0
RSk 112,800 1,078 121598400] 110159484800 68574739752 178734224552
A 220,800 410174400 250865749472
- EA yvl = 410174400/220800 = 1857.7 mm
- ERMAHI i =nx (1+ ¢ /2)=7x(1+2/2) = 14
n'=nx(1+d,/2)=0x(1+2/2)= 0
Yvitcu = 1857.7 - 2792 - -934.3 mm Dtcl = 1857.7 - 2672 = -814 mm
Yvitcl = 1857.7 - 2552 = -694.3 mm Dbcl =0 - mm
Yvibcu = 0.0 mm Dvs1 = 1857.7 - 1078 = 780 mm
Yvibcl = 0.0 mm Dvl = 814.3 + 779.7 = 1,594 mm
Yvisu = 1857.7 - 2530 = -672.3 mm Yvisl = 1,858 mm
Fcl = Ec / (1 + ®4 / 2) = 27804/(142/2) = 13,902 MPa
Ecl =Ec' / (1 + @4 / 2) =0/(1+4/2) = - MPa
- 2xF 1™stEof| 9§t HiEE ZEFH
- Ntc = Md3 / (n x Idv) x Ddvtc x Atc
= 3471.686x1000000/(7x299477796274) x(-546.847) x1512000 = -1,369,290 N
- Nbc = Md3 / (n x Idv) x (-Ddvbc) x Abc
= 3471.686x1000000/( 7x299477796274) x0x0 = - N
- A ctHo| WMl F2 3 HEHE ¢
- Ptvl = Ntc x 2 x &4 /(2 + &4 ) = -1369289.868x2x2/(2+2) = -1,369,290 N
“Povl =Noc x 2 x &4 /(24 &, ) = 0x2x2/(242) = - N
y tc? = Ix / Atc = 7257600000/1512000 = 4,800 mm?
ybc? = Ix / Abc = 0/0 = - mm?
- Mvl = Ptvl x (Dtcl + ytc® / Ddvtc ) + Pbvl x (Dbcl + ybc® / Ddvbc )
= -1369289.868x(-814.3+4800/(-546.847) )/1000000+0x(0+0/0) /1000000= 1127.0 kN-m
- abstHbetm 89
- fvitcu = 1/n1 x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvitcu / Ivl) - Ec1/Ecx &4 xftc
= [1/14x((-1369289.868+0) /220800+(-0.15)x1127.032x1000000x (-934.3) /250865749472) ]-0.5x2x(-1.104)
= 0.706 MPa
- fvibcl = 1/n1'x ( (Ptvi+Pbvi) / Avl + k x Mv1l x Yvibcu / Iv1l) - Ec1/Ecx &4 xfbc
=0
= 0.00 MPa
- MSIEUX Y
- fvisu = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisu / Iv1
= (-1,369,289.9+0) /220800+(-0.15)x(1127.032) x10"6x(-672.3) /25086574947 -5.748 MPa
- fvisl = (Ptvi+Pbcl) / Avl + k x Mv1 x Yvisl / Iv1
= (-1,369,289.9+0) /220800+(-0.15)x(1127.032) x10"6x1857 . 7/250865749472= -7.453 MPa




T = (éﬁg ) (S&) ?%%3.¥ (m$§ ) (ng ) (%Jj)
ARt 6300x240 1,512,000 7.258 .E+09
EHoE AR uEHTH 72,000 2,672 1.924 E+08| 3.456.E+08 6.816.E+10 6.850.E+10
StREEIEE 0x0 - -
B SR EFZE - - - - _
EMHA 112,800 1,078 1.216.E+08| 1.102.E+11 4.351.E+10 1.537 .E+11
A 184,800 3.140.E+08 2.222 E+11
- £ yv2 = 313982400/184800 = 1699.0 mm
- B2 =nx (1 + d, /2) =7x(1+4/2) = 21
n'=n'x (1+ d, /2 =0x(1+4/2) = 0
Yv2tcu=1,699.0-2792=  -1093.0 mm Dtc2 = 1699.039 - 2672 = -973 mm
Yv2tcl=1,699.0-2552= -853.0 mm Dbc2 = - mm
Yv2bcu = 0.0 mm
Yv2bcl = 0.0 mm Dvs2 = 1699.039 - 1078 = 621 mm
Yv2su =1,699.0-2530= -831.0 mm Dv2 = 972.961 + 621 = 1,594 mm
Yv2s| = 1699.0  mm
Ec2 = Es / n2 = 205000/21 = 9,762 MPa
Ec2'= Es / n2'= 205000/0 = - MPa
- M CtHo| ZdstEs =3 ¢ RHE ¢
- Ptv2 = Ec2 x €s x Atc = -9761.905x0.00027x1512000 = -3,985,200 N
- Pbv2 = Ec2 x es x Abc = -9761.905x0.00027x0 = - N
- Mv2 = Ptv2 x Dtc2 + Pbv2 x Dbc2
= -3985200.1 x (-972.961) + 0x0 3,877 kN-m
- abojuietE S
fv2tcu = 1/n2 x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2tcu / Iv2) - Ec2 x €5

- fv2bel = 1/n2'x ( (Ptv2+Pbv2) / Av2 + k x Mv2 x Yv2bcu / Iv2) - Ec2'x

—_

(Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2su / Iv2
(-3985200.1+0) /184800+(-0.15)x3877 .4x10"6x(-831) /222169877320 =
(Ptv2+Pbc2) / Av2 + k x Mv2 x Yv2sl| / Iv2

(-3985200.1+0) /184800+(-0.15)x3877.4x10"6x1699.039/222169877320 =

€S

1.745 MPa

0.0 MPa

-19.389 MPa

-26.013 MPa

1/21x((-3985200.1+0) /184800+(-0.15) x3877 .4x10"6x(~-1093) /222169877320) 1-9761.905x(~0.00027)




T = (éﬁg ) (S&) ?%%3.¥ (m$§ ) (ng ) (%Jj)
ARt 6300x240 1,512,000 7.258 .E+09
EHoE AR uEHTH 216,000 2,672 | 5.772.E+08| 1.037.E+09 6.458.E+10 6.562.E+10
StREEIEE 0x0 - -
B4 SR EFRE - - - - - -
EMHA 112,800 1,078 1.216.E+08| 1.102.E+11 1.237 .E+11 2.339.E+11
A 328,800 6.988.E+08 2.995.E+11
- £ yv3 = 698750400/328800 = 2125.2 mm
- EtddAHln = 7
Yv3tcu= 2,125.2-2792= -666.8 mm Dtc3 = 2125.2 - 2672 = -546.8 mm
Yv3tcl= 2,125.2-2552=  -426.8 mm Dbc3 = 0.0 mm
Yv3bcu= 0.0 mm
Yv3bcl= 0.0 mm Dvs3 = 2125.2 - 1078 = 1047.2 mm
Yv3su= 2,125.2-2530= -404.8 mm Dv3 = 546.8 + 1047.2 = 1594.0 mm
Yv3sl= 2125.2  mm
- AciHo| WMl 52 2 HZHE
- Ptv3 = Est x a x At x Atc / n = 205000x0.000012x10x1512000/7 = 5313600.0 N

—-2905.476 kN-m

- Mv3 = Ptv3 x Dtc3 = 5313600 x (-546.8) / 1000000 =

- AbsluletEt

=221 -
- O

- fv3tcu = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3tcu / Iv3) - Ec x o Xx At
= 1/7x(5313600/328800+(-0.15) x(-2905476000) x(-666 .8) /299477796992) -27804x0 .000012x10

-1.166 MPa

- fv3bcl = 1/n x ( Ptv3 / Av3 + k x Mv3 x Yv3bcl / Iv3) - Ec x o Xx At
= 1/7x(5313600/328800+(-0.15) x(-2905476000) x0/299477796992) -27804 . 063636603x0.000012x10

= 0.000 MPa
- MSIEUX SH
- fv3su = Ptv3 / Av3 + k x Mv3 x Yv3su / Iv3
= 5313600/328800+(~0.15) x(-2905.476) x10"6x(-404 .8) / 299477796992= 15.571 MPa
- fv3sl = Ptv3 / Av3 + k x Mv3 x Yv3sl / Iv3
19.253 MPa

= 5313600/328800+(~0.15) x(-2905.476) x10"6x2125.2/299477796992=



- F o= 6045462 .8 mm?
T=S/M+T/(2xFxt3)
= 3.13 x 1000 / 60000 + 5.55x10"6 / (2 x 6045462.8x12) = 0.090 MPa
2) crdgtad Al
- F o= 6045462 .8 mm?
T=S/M+T/(2xFxt3)

0.124 MPa

4.94 x 1000 /60000 + 6.08x10™6 / ( 2 x 6045462.8x12)
3) o|=EMAl
F

= 6089120.7 mm?

T=S/MAW+T/(2xFxt3)
= 530.2 x 1000 /60000 + 691.86x10™6 / ( 2 x 6089120.7x12) = 13.571 MPa
(6) 5828 €= (= =.4d70342)

1) MRdHiEtE 232(EQ| 51888 (= T.M.7] % 3.9.2)
TE stZol =%t 5233 (MPa)
1 HIE e 2 M2 =& 0.4fck
2 FolES+HIE IR I EQF A ESEte] 2L At 1.8te| 15% S7}
- 5 8UESH
. fcca =0.4 x fck = - 0.4 x 27 = -10.8 MPa
- 3| S
. fcta = 0.07 x fck = 0.07 x 27 = 1.9 MPa < 2.5 MPa
ole=z, 1.9 MPa
2) 2o I8 - HSB500 ) (= =.M.7] E 3.9.4)
) Z7tg (%)
TE stEe| =gt
Mol EHHE Fo| g ZHE
1 Je|zZet AxFFo FE#2 Helst F5t5 0 0
A=A 15 0
2 FolE
ol &k 0 0
, | F3E +uiEmEIRIES s 30 15
M EE e 2EX} o| xboq 15 15
® 2z stREEUX|2 5128
. fsla = 230.0 MPa
@ &= MPEEUX| 9 5E23H (At7=&H)
- Z25FH HAE : (t_min = b/16)
t_min = ( 500 - 250) / 16 = 15.6 mm
t_min = 15.6 < t = 18.0 mm 0.K.



b /10.1 = ( 500 - 250) / 10.1 = 24.8 mm
b/16 < t < Db/10.1 0|22 3|&832 ct3n Zcl.
. fsua = -24000 x (t / b)2 = -24000x(18/250)2 = -124.4 MPa
- M F 0 (MRl o] R EZol wXE HR)
. fsua = -230.0 MPa
=8mol AAFH HE ¢ (FHEZL ALSEhs 2 =)
- EAA t_min =b / (281 x 1.131) = 2500 / (281 x 1.131) = 7.866 mm
017| M, \ (fca/fc) = +(155.52/121.577) 1.131 < 1.2 1.131 Mg
- geE t_min =b / (281 x 1.2) = 2500 / (281 x 1.2) = 7.414 mm
017| M, V (fca/fc) = +(230/143.34) = 1.267 > 1.2 1.200 ¥
“otomin = 7.866 < t = 12.0 mm S 0.K.
51838 stEXE
EH3y=% stz =gt
1 TEMEHA  (ZAHAS) + (SHREZARIE XF) + (MFHIEHIALE)
2 BEZCA 1+ (2K IFHEHE) + (#etE) + (XI™E S
3 SEFEA 2+ (F2Z) + (HEFHF)
4 M FCHA : 3+ (REAH
5 SMFCA 3 - (2ER
5188y HEZT (=H2l: MPa)
CONCRETE STEEL
TE AR o stEEZIZE MR EUX| SHREEUX|
HHEZH | 523 | SN2 | 5183 | HH3Y | 23" | StH3H™ 5884
1 - - - - |- 121.577 |- 155.520 90.262 287.500
2 - 4.297 |- 10.800 - - |- 143.340 |- 230.000 189.454 230.000
= 3 - 2.128 |- 10.800 - - |- 166.178 |- 264.500 158.969 230.000
4 |- 3.294 |- 12.420 - - |- 150.607 |- 299.000 178.222 264.500
5 |- 0.962 |- 12.420 - - |- 181.749 |- 299.000 139.716 264.500
MeksE (5l88% &3 =X 242 t) 135.0
o §ES3| (f/fa)max = 0.824 < 1.0 S 0.K.
BM8H HE (f/fa)? + (t/ta)?
M SHEAE
T2 ARl R | siR 2T S| AREUK| | SHEEUA| | MoSH [sI3TS| MohSY| M SHAUE
1 - - 0.782 0.314 0.214 168.8 0.00 0.61
2 0.398 - 0.623 0.824|  13.785 135.0 0.10 0.69
a4 3 0.197 - 0.628 0.691 13.785 155.3 0.09 0.49
4 0.265 - 0.504 0.674|  13.785 175.5 0.08 0.46
5 0.077 - 0.608 0.528|  13.785 175.5 0.08 0.38
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(2) cHHH

2400
2400

6300

3088
18
20
16

0.68

240
40

100
500

60
40

B1
B2
B3

t1

t2
t3

tr

Tcu
Th

Tel

b1

o = 57| (mm)

b2

tcu

tcl

n(

A

5t
=

-24075.8

4027.8

-3725.05

B3

B2

F;ﬁ

Lo

B1

o |

©=0.000"

Hr

)
KO
Ka

SET

-463.2

5.3

-42.5

LL

-12805.8

1095.3

-2169.2

DL3

-2673.8

687.8

-523.3

DL2

-6832.0

1492 .1

-554.0

Zel2 M (mm)

o
DL1

-1300.9

747.4

-436.1

16

TH

, M (kN-m)

=
S,

R 32 E Xt

= Zx+35

% DL1

SET = X|



olo

il
]

] I u S 3 5| 2
5 Ndve e - — - — - — - — —-— Ndv = 5 >
2 2 2
Ns —-—f-— — e L - — Ns > 3
Nsy—ee - — - — - — - I —-— Nsv - ;‘% E; %
_ y 8 ol - =
AW/ /H/ /V 2l
X
Ns: EFAM™ T4, Nev: CHAEFAAl T4, Ndv:O|ZEMAl =4
1) & (DL1)
e chod As y As -y Ix Ad? I's
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )

AR EB X 500X 20X 2 20,000 3,116 6.232.E+07| 6.667.E+05 7.094 .E+10 7.094 .E+10
AR E 0X0X0 - - - - - -
S5 3,088.0x16x2 98,816 1,562 | 1.544.E+08| 7.852.E+10 1.072.E+10 8.925.E+10
stz = 180X 16X 4 11,520 108 1.244 E+06| 3.110.E+07 1.457 .E+10 1.460.E+10

StEEZHUX| 260018 X1 46,800 9 4.212 .E+05| 1.264.E+06 7.007 .E+10 7.007 .E+10

A 177,136 2.183.E+08 2.449 E+11
- EA ys = 218335952/177136 = 1232.6 mm
Ysu = 1232.6 - 3126 = -1893.4 mm
Ysl| = 1232.6 mm
- AMSIEUX] S
- fsu = Md1l x Ysu / Is = -1,300.9x1000000 x (-1893.4) / 244861037134.8 = 10.059 MPa
- fsl = Mdl x YsI / Is = -1,300.9x1000000 x 1232.6/244861037134.8 = -6.549 MPa
2) THgrMd o (DL2)
e chod Asv y Asv -y Ix Ad? Isv
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
STEEL 177136.0 1232.6 2.18.E+08 2.45 E+11 - 2.45 E+11
A 177136.0 2.18.E+08 2.45 E+11
- EA ysv = 218337834/177136 = 1232.6 mm b= 0
Ysvsu = 1232.6-3126= -1893.4 mm
Ysvs| = 1232.6 mm
- AMSIEUX] S
- fvsu = Md2 x Ysvsu /lsv = -6832.048x1000000 x (-1893.4) / 244861037134.8 = 52.829 MPa
- fvsl = Md2 x Ysvsl / Isv = -6832.048x1000000 x 1232.6/244861037134.8 = -34.392 MPa




(DL3, LL, SET)

T = w | e | e | e | e ()
AEHE T M2 H19x100 28650.0
Ehotetet o M2 28650.0 3256.0| 9.328.E+07 8.691.E+10 8.691.E+10
Ch g AM A 177136.0 1232.6] 2.183.E+08| 2.449.E+11 1.406.E+10 2.589.E+11
A 205786.0 3.116.E+08 3.458.E+11
- 2Xt RHE A k = 0.112
- EA Ydv = 311622234/205786 = 1514 mm
Atc = 6300x240 = 1512000 mm?
- ERM =] ns = 205000/200000 = 1
n = 7 n' = 0
Ydvru= 1514.3-3326= -1811.7 mm Ddvr = 1514.3 - 3256 = -1741.7  mm
Ydvrcl= 15614.3-3186=  -1671.7 mm Ddvs = 1514.3 - 1232.6 = 281.7 mm
Ydvsu= 1514.3-3126= -1611.7 mm Ddv = 1741.7 + (281.7) = 2023.4  mm
Ydvs|= 1514.3  mm
® 1HstE (DL3)
- MEHZ 29
fdvru = Md3 x Ydvru/(ns x lv)=-2,673.8x1000000x(-1811.7)/(1x345827961128.8) 14.007 MPa
- MSIEUX SH
- fdvsu = Md3 x Ydvsu / v = -2673.773x1000000 x (-1611.7)/345827961128.8 = 12.461 MPa
- fdvsl = Md3 x Ydvsl / Iv = -2673.773x1000000 x 1514.3/345827961128.8 = -11.708 MPa
@ #stE (LL)
- MEHZ 29
fdvru = Md3 x Ydvru/(ns x lv)= -12805.8x1000000x(-1811.7)/(1x345827961128.8 67.086 MPa
- MSIEHUX SH
- fdvsu = Md3 x Ydvsu / Iv = -12805.8x1000000 x (-1611.7)/345827961128.8 = 59.680 MPa
- fdvsl = Md3 x Ydvsl / Iv = -12805.8x1000000 x 1514.3/345827961128.8 = -56.074 MPa
® XIE &S (SET)
- MEHZ 29
fdvru = Md3 x Ydvru/(ns x lv)= -463.2x1000000x(-1811.7)/(1x345827961128.8)= 2.427 MPa
- MSIEUX 3H
- fdvsu = Md3 x Ydvsu/lv= -463.2x1000000 x (-1611.7) / 345827961128.8= 2.159 MPa
fdvsl = Md3 x Ydvsl/lv= -463.2x1000000 x 1514.3/345827961128.8= -2.028 MPa




4) 32| =
TE = (épg ) (5;) ?;;; ? (m$f ) (gﬁj ) (mﬁg )
ARttt 6300x240 1512000.0 7.258.E+09
EHoE AR upEHTH 216000.0 3266.0 7.055.E+08| 1.037.E+09 1.813.E+11 1.824 E+11
RSk 177136.0 1232.6| 2.183.E+08| 2.449.E+11 2.211 . E+11 4.660.E+11
A 393136.0 9.238.E+08 6.483.E+11
- EtdAHl 0 = 7 n' = 0
- EA yv1l = 923793834/393136 = 2349.8 mm
T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 108000.0 3266.0 3.527.E+08| 5.184.E+08 1.723.E+11 1.729 . E+11
kS| 177136.0 1232.6| 2.183.E+08| 2.449.E+11 1.051.E+11 3.499.E+11
A 285136.0 5.711.E+08 5.228 . E+11
- ERMA =Nl =nx (1 +dy /2)=7x(1+2/2) = 14
- EA ydv1 = 571065833.6/285136 = 2002.8 mm
Yvitcu= 2349.8-3386=  -1036.2 mm Dtc1 = 2349.8 - 3266 = -916.2 mm
Yvitcl= 2349.8-3146= =-796.2 mm Ddvtcl = 2002.8 - 3266 = -1263.2  mm
Yvisu= 2349.8-3126= -776.2 mm Avl = As +Ac/n1 = 285136.0 mm
Yvisl= 2349.8 mm dcl = dv x As / (Ac/nl1+As)= 1263.216  mm
Dvs1= 2349.8-1232.6= 1117.2  mm dst =dv - dcl = 770.184 mm
Dvil= 916.2+1117.2= 2033.4 mm
® 2xtn™stE ot F2|Z 7
- 2xF 1™stEof| 9§t HiEE 2 5H
Ntc = Md3 / (n x ldv) x Ddvct x Atc
= -2673.773x1000000/(7x648302874328.8) x(-916.2) x1512000 = 816,189 N
- ActHo| WMl 2 2 HEHE ¢
Ptvli = Ntc x 2 x &4 /(2 + &, ) = 816188.8x2x2/(2+2) = 816,189 N
Mvi = Ptvl x Ddvtcl
= 816188.8x (-1263.2) /1000000 = -1031.0 kN-m
- MEHZ 29
- fviru = Ptvl / Arv + k x Mv1 x Yvru / (lrv)
= 816188.8/205786+(0.112)x(-1031) x1000000x(-1811.7) /345827961129
= 4.571 MPa
- MSIEUX SH
fvisu = Ptvl / Avl + k x Mv1 x Ydvsu / Iv1
= 816188.8/285136+(0.112) x(-1031) x1000000x(~776.2) /522790754355 . 724
= 3.034 MPa
- fvisl = Ptvl / Avl + k x Mv1 x Ydvsl / Ivi

816188.8/285136+(0.112) x(-1031)x1000000x2349 . 8/522790754355 . 724

2.343 MPa




v~
ag crod Av1 y Avl -y I x Ad? Iv1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6300x240 1,512,000 7.258.E+09
ShotAHRHEEE 72,000 3,266 | 2.352.E+08| 3.456.E+08 1.505.E+11 1.508.E+11
RSk 177,136 1,233 | 2.183.E+08| 2.449.E+11 6.118.E+10 3.060.E+11
A 249,136 - | 4.535.E+08 4.569.E+11
EBEMAIHI N2 =nx (1 + dp, /2) =7x(1+4/2) = 21
EA ydv2 = 453489833.6/249136 = 1820.30 mm
Ec2 = Es / n2 = 205000/21 = 9761.9 MPa
Ydv2su = 1820.3 - 3126 = -1305.7 mm
Ydv2s| = 1820.3 mm
M CtHo| UMStE =
Ptv2 = Ec2 x e€s x Atc = -9761.9x0.00027x1512000 = - 3,985,198 N
Ddv. = 1820.3 - 3266 = - 1,446 mm
Av2 = As + Acu/n2 = 177136 + 1512000 / 21 = - mm?
dc2 =dv-As / (Ac/n2 + As) = 2033.4 x 177136 / (1512000 / 21 + 177136) = 1,446 mm
ds2 = dv - dc2 = 2033.4 - 1445.7 = 588 mm

M EtHo|| 2SS ERHE ¢
- Mv2 = Ptv2 x Ddv
[ -3985198.1 x (-1445.7) 1 / 1000000

= 5761.4 kN-m

MREHEZ 3% ¢
- fv2ru = Ptv2 / Av + k x Mv2 x Ydvru / lv

= -3985198.1/205786+(0.112)x5761.4x1000000x(-1811.7) /345827961129

= -22.746 MPa
MStEHA| SH ¢
- fv2su = Ptv2 / Av2 + k x Mv2 x Ydv2su / Iv2

= -3985198.1/249136+(0.112) x5761.4x1000000x(-1305.7) /456871359960 . 24

- -17.840 MPa

- fv2sl = Ptv2 / Av2 + k x Mv2 x Ydv2sl / Iv2
= -3985198.1/249136+(0.112) x5761 .4x1000000x1820 . 3/456871359960 . 24
= -13.425 MPa




- Ptv3 =Es x o x At x Atc / n = 205000x0.000012x10x1512000/7 =
- Mv3 = Ptv3 x Ddvr = 5313600x-916.2 / 1000000 =

H =x o .
- g"T’S_:L BE—:‘. .

- fv3ru = Ptv3 / Av + k x Mv3 x Ydvru / Iv - Es- €t

- MEtEUR S

- fv3su = Ptv3 / Av + k x Mv3 x Ydvsu / lv

- fv3sl = Ptv3 / Av + k x Mv3 x Ydvsl / lv
= 5313600 /205786+(0.112)x(-4868.3)x100000x1514.3/345827961128.8 =

= S/ Aw+T/(2xFxt3)
= 747.39 x 1000 /98816 + 436.07x1000000 / ( 2 x 7483350.5x16) =

= S/ Aw+T/(2xFxt3)
= 1492.08 x 1000 /98816 + 554x1000000 / ( 2 x 7483350.5x16) =

3) ol St Al

S/ Mm+T/(2xFxt3)
= 1783.08 x 1000 /98816 + 2692.53x1000000 / ( 2 x 7527080.8x16) =

1) 29 528 ( Sp400 )
- 3 Rolxs frta = 160.0 MPa
- o=y frca = 180.0 MPa

5313600 /205786+(0.112) x(-4868.3)x1000000x(-1611.7)/345827961128.8

5313600.0 N
-4868.3 kN-m

5313600/205786 + (0.112)x(-4868.3)x(-1811.7) / 345827961128.8 - 205000 x 0.00012

4.077 MPa

28.362 MPa

23.433 MPa

7483350.5 mm?

9.384 MPa

7483350.5 mm?

17.413 MPa

7527080.8 mm?

29.223 MPa

(= =.M.7]34.2)

g stzel xg 5188 (WPa)
1 sif gel=zAel &g 0.4fck
2 FotE+HE 22| EQt ZMEE e 2R} 1.8t9| 15% S 74
- s 8UssY
fcca =0.4 x fck = - 0.4 x - = 0.0 MPa
- sgolmge
0.0 MPa

. fcta =0.07 x fck = 0.07 x - =




3) ZAe seay ( HSB500 )

Z7tg (%)
TE stEe| =gt
Mol EZHE Fo| EZHE
1 Je|zet AxFFo FE2 Helst F5t5 0 0
i AEA 15 0
2 FolE
Ol &Hod 0 0
, | FE ¢ siemazelEe) asA 50 1
AR EERle| 2 At o| xtoq 15 15
® Uz MREEUX|2 51Z2SH
. feva - 230.0 MPa
@ &= sHEEUX 2 5128 (2Z= H7)
- Al BT HE
b = 2400.0 mm (2= meo| =) i = 1 (S THAF)
n = 5 (Berer 24l oshM FEE= e )
t_min = 2400 / (80 x 1 x 5) = 6.0 mm < t = 18 mm - 0.K.
- AT EAFH HE
b = 2400.0 mm (2= pmeo| =) i = 1 (S THA )
n = 5 (Berer 2ol oshM FEE=E e )
t_min = 2400 / (44 x 1 x 5) = 10.9 mm < t = 18 mm o 0.K.
- 52384
@ b/(22xixn) = 21.8mm ® b/(44xixn) = 10.9mm © b/(80xixn) = 6.0mm
t = 18mm O|E2Z, oo fslal = -[230 - 5.2 x (b/(txixn) - 22)] = -205.7 MPa
4) SEEo 2T HE (2L AlZcts 2 =y
- 2AMH t_min="b/ (281 x 1.2) = 3088 / (281 x 1.2 = 9.158
07| M, v (fca/fc) = +(230/40.941) = 2.242 > 1.2 1.20 Mg
- 2AdT t_min="b/ (281 x 1.2) = 3088 / (281 x 1.2 = 9.158
07| M, v (fea/fc) = +(205.733/110.751) 1.363 > 1.2 1.20 Mg
“ot_min = 9.158 < t = 16.0 mm 0.K.
5) 31284H stax=&
g3g=% e
1 S M CHA| ZHAHXS+sIRE 2 AR E XS
2 SIS CEA 1 + AR HIEE XI5
3 Ol SEMctA: 2 + (2XtDHSHE) + (&3sHE) + (XH™AS)
4 olZstdEtA: 3+ (FBIZ) + (H=FF)
5 O|ZEHMCHA: 4 + (2XX})
6 O|ZEHMCtA: 4 - (2XX})




ﬁ

il
=

]
0/0

RE-BAR CONCRETE STEEL
AR HLEHT SIREE32E MEEUX] SR EEX|
HiSH | 5123 | S8 | 588 | 4H38H | JE22H | st SH 51834
- - - - 10.1 287.5 -6.5 -257.2
- - 0.0 0.0 62.9 230.0 -40.9 -205.7
512 83.5 160.0 0.0 0.0 137.2 230.0 -110.8 -205.7
65.3 160.0 0.0 0.0 122.4 230.0 -121.8 -205.7
69.4 184.0 0.0 0.0 150.7 264.5 -98.4 -236.6
61.3 184.0 0.0 0.0 94.0 264.5 -145.3 -236.6
3 2ZEX #2 @) 135.0
(f/fa)_max
(f/fa)2 + (t/ta)?
SHIEHE (R I2(El A2 ZUX| | SIEZUX| | M3 |5iS3THSH| S| HHSHUE
- - 0.035 0.025 9.384 168.8 0.06 0.00
2 - 0.000 0.273 0.199 26.797 135.0 0.20 0.11
3 0.522 0.000 0.596 0.538 56.02 135.0 0.41 0.53
4 0.408 0.000 0.532 0.592 56.02 135.0 0.4 0.52
5 0.377 0.000 0.570 0.416 56.02 155.3 0.36 0.46
6 0.333 0.000 0.355 0.614 56.02 155.3 0.36 0.51
At (= £.4.7] 3.9.3.2)
fy = 400.0 MPa
fcy =3/ 65x - = 0.0 MPa
SB500 ) fy = 380.0 MPa
8::}'
AH=otE stExg
1.3 x (IHFE) +2.15 x (&31B) + 1.0 x 22X +1.0 x (A=FH+32[Z)
1.3 x (0H3IE) + 2.15 x (&s+E) - 1.0 x 2 +1.0 x (A=FF+32[Z)
1.3 x (LH3IE) + 2.15 x (&35tE) + 1.0 x 2LAL
1.3 x (LHSIE) + 2.15 x (&38+E) - 1.0 x 2EA}
Z n} (2H2: MPa)
RE-BAR CONCRETE STEEL
ARt StREEZIZ|E MEEUX| SHREEUX]|
HAEZSY | 3 | SN2 | €538 | M3y | €53 | StH3H™ =89
148.3 400.0 0.00 0.0 239.8 380.0 -176.7 -380.0
as 2 140.2 400.0 0.00 0.0 183.1 380.0 -223.5 -380.0
3 166.5 400.0 0.00 0.0 254.6 380.0 -165.6 -380.0
4 158.4 400.0 0.00 0.0 197.9 380.0 -212.4 -380.0
E_:l|

(f/fy)_max = 0.670 < 1.0 S 0.K.
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2400
2400

6300

3202
18
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16

0.68

240
40

100
500

60
40

B1
B2
B3

t1

t2
t3

tr

Tcu
Th

Tel

b1

o = 5| (mm)

b2

tcu

tcl

n(

A

5t
=

-42243.2

4448 .8

-4268.60

B3

B2

F;ﬁ

Lo

B1

o |

©=0.000"

Hr

)
KO
Ka

SET

-488.5

4.2

-45.7

D]

<
o+

[I[e]

b

LL

-15050.7

1216.6

-2465.5

DL3

-6447.3

778.8

-488.4

DL2

-14895.9

1624.2

-683.7

Zel2 M (mm)

o
DL1

-5360.7

825.1

-585.4
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=
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238 &y
1 I u 5 g 5 =
5 Ndv— - o — - L — Ndv LS 5 -
Ns —-—f-— — e L - — Ns > 3
NSV— o - — - — - — - —- - —-— Nsv S ;‘% E; %
_ y 3 5 =
s 9 9 2
AW/ /H/ /V 2l
X
Ns: EFAM™ T4, Nev: CHAEFAAl T4, Ndv:O|ZEMAl =4
1) ga&™ @ (DL1)
ag crod As y As -y Ix Ad? I's
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
AR EB X 984.8X20X%X2 39,393 3,230 1.272.E+08| 1.313.E+06 1.254 E+11 1.254 E+11
Algalg 0X0x0 - - - - - -
S5 3,202.0X16X%X2 102,464 1,619 1.659.E+08| 8.755.E+10 3.077 .E+09 9.062.E+10
stz = 200X 20X 4 16,000 118 1.888.E+06| 5.333.E+07 2.820.E+10 2.826.E+10
StEEZHUX| 2582.8X18 X1 46,490 9 4.184 .E+05| 1.255.E+06 9.596.E+10 9.596.E+10
A 204,346 2.954 E+08 3.403 .E+11
- EA ys = 295433400/204346.4 = 1445.7 mm
Ysu = 1445.7 - 3240 = -1794.3 mm
Ys| = 1445.7 mm
- AMSIEUX] S
- fsu = Md1 x Ysu / Is = -5,360.7x1000000 x (-1794.3) / 340258132740 = 28.269 MPa
- fsl = Mdl x YsI / Is = -5,360.7x1000000 x 1445.7/340258132740 = -22.777 MPa
2) chlshM (DL2)
ag crod Asv y Asv -y Ix Ad? Isv
(mm2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
STEEL 204346.4 1445.7 2.95.E+08 3.40.E+11 - 3.40.E+11
A 204346 .4 2.95.E+08 3.40.E+11
- EA ysv = 295423590/204346.4 = 1445.7 mm b= 0
Ysvsu = 1445.7-3240= -1794.3 mm
Ysvs| = 1445.7 mm
- A5HEUMX| 3H
fvsu = Md2 x Ysvsu /lsv = -14895.86x1000000 x (-1794.3) / 340258132740 = 78.551 MPa
fvsl = Md2 x Ysvsl / Isv = -14895.86x1000000 x 1445.7/340258132740 = -63.290 MPa




(DL3, LL, SET)

T = w | e | e | e | e ()
AR M2 H19x100 28650.0
Ehotetet o M2 28650.0 3370.0| 9.655.E+07 8.160.E+10 8.160.E+10
T She Al 204346.4 1445.7| 2.954.E+08| 3.403.E+11 1.144.E+10 3.517.E+11
A 232996 .4 3.920.E+08 4.333.E+11
- 2AF BHE A= k = 0.041
- £ Ydv = 391974090/232996.4 = 1682 mm
Atc = 6300x240 = 1512000 mm?
- ERM A | ns = 205000/200000 = 1
n = 7 n' = 0
Ydvru= 1682.3-3440= =-1757.7 mm Ddvr = 1682.3 - 3370 = -1687.7  mm
Ydvrcl= 1682.3-3300=  -1617.7 mm Ddvs = 1682.3 - 1445.7 = 236.6 mm
Ydvsu= 1682.3-3240= -1557.7 mm Ddv = 1687.7 + (236.6) = 1924.3 mm
Ydvs|= 1682.3 mm
® 1HstE (DL3)
- MEEHZ 89
fdvru = Md3 x Ydvru/(ns x Iv)=-6,447.3x1000000x(-1757.7)/(1x433302045759)= 26.154 MPa
- ASIEMX S
fdvsu = Md3 x Ydvsu / lv = -6447.326x1000000 x (-1557.7)/433302045759 = 23.178 MPa
fdvsl = Md3 x Ydvsl / Iv = -6447.326x1000000 x 1682.3/433302045759 = -25.032 MPa
@ &8s (LL)
- MEEHZ 89
fdvru = Md3 x Ydvru/(ns x Iv)= -15050.7x1000000x(-1757.7) /(1x433302045759)= 61.054 MPa
- Aetzax| g
fdvsu = Md3 x Ydvsu / Iv = -15050.7x1000000 x (-1557.7)/433302045759 = 54.107 MPa
fdvsl = Md3 x Ydvsl / Iv = -15050.7x1000000 x 1682.3/433302045759 = -58.435 MPa
@ XIE& st (SET)
- MEEHZ 89
fdvru = Md3 x Ydvru/(ns x Iv)= -488.5x1000000x(-1757.7) /(1x433302045759) = 1.982 MPa
- ASIEMX S
fdvsu = Md3 x Ydvsu/lv= -488.5x1000000 x (-1557.7) / 433302045759= 1.756 MPa
fdvsl = Md3 x Ydvsl/lv= -488.5x1000000 x 1682.3/433302045759= -1.897 MPa




4) 32| =
ag choy Avi y Avl ey I Ad? v
(mm?2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARttt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 216000.0 3380.0f 7.301.E+08| 1.037.E+09 1.910.E+11 1.920.E+11
EMA 204346.4 1445.7] 2.954.E+08| 3.403.E+11 2.019.E+11 5.422 .E+11
A 420346.4 1.026.E+09 7.342 .E+11
- EtdAHl 0 = 7 n' = 0
- EA yvl = 1025503590/420346.4 = 2439.7 mm
T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 108000.0 3380.0 3.650.E+08| 5.184.E+08 1.730.E+11 1.735.E+11
EMHA 204346.4 1445.7] 2.954.E+08| 3.403.E+11 9.141 . E+10 4.317 .E+11
A 312346.4 6.605.E+08 6.051.E+11
- ERMA =Nl =nx (1 +dy /2)=7x(1+2/2) = 14
- EA ydv1 = 660463590.5/312346.4 = 2114.5 mm
Yvitcu= 2439.7-3500=  -1060.3 mm Dtc1 = 2439.7 - 3380 = -940.3 mm
Yvitcl= 2439.7-3260= -820.3 mm Ddvtct = 2114.5 - 3380 = -1265.5 mm
Yvisu= 2439.7-3240= -800.3 mm Avl = As +Ac/n1 = 312346.4 mm
Yvisl= 2439.7 mm dcl = dv x As / (Ac/nl1+As)= 1265.477  mm
Dvs1= 2439.7-1445.7= 994.0  mm dst =dv - dcl = 668.823 mm
Dv1= 940.3+994= 1934.3  mm
® 2xtn™stE ot F2|Z 7
- 2xF 1™stEof| 9§t HiEE 2 5H
Ntc = Md3 / (n x ldv) x Ddvct x Atc
= -6447.326x1000000/(7x734175975850) x(-940.3)x1512000 = 1,783,609 N
- ActHo| WMl 2 2 HEHE ¢
Ptvl = Ntc x 2 x @4 /(2 + &y ) = 1783609x2x2/(2+2) = 1,783,609 N
- Mvl = Ptvl x Ddvtcl
= 1783609x (-1265.5) /1000000 = -2257.1 kN-m
- MEHZ 29
- fviru = Ptvl / Arv + k x Mv1 x Yvru / (lrv)
= 1783609/232996.4+(0.041)x(-2257.1) x1000000x(-1757.7) /433302045759
= 8.030 MPa
- MSIEHUX SH
fvisu = Ptvl / Avl + k x Mv1 x Ydvsu / Iv1
= 1783609/312346.4+(0.041)x(-2257.1)x1000000x( -800. 3) /605140283784 . 964
= 5.833 MPa
- fvisl = Ptvl / Avl + k x Mv1 x Ydvsl / Ivi

= 1783609/312346.4+(0.041) x(-2257.1) x1000000x2439 . 7/605140283784 . 964

5.337 MPa




v~
ag crod Av1 y Avl -y I x Ad? Iv1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6300x240 1,512,000 7.258.E+09
ShotAHRHEEE 72,000 3,380 2.434.E+08| 3.456.E+08 1.473 . E+11 1.476.E+11
EMHA 204,346 1,446 | 2.954.E+08| 3.403.E+11 5.191.E+10 3.922 . E+11
A 276,346 - | 5.388.E+08 5.398.E+11
EBEMAIHI N2 =nx (1 + dp, /2) =7x(1+4/2) = 21
EA ydv2 = 538783590.5/276346.4 = 1949.70 mm
Ec2 = Es / n2 = 205000/21 = 9761.9 MPa
Ydv2su = 1949.7 - 3240 = -1290.3 mm
Ydv2s| = 1949.7  mm
M CtHo| UMStE =
Ptv2 = Ec2 x e€s x Atc = -9761.9x0.00027x1512000 = - 3,985,198 N
Ddv. = 1949.7 - 3380 = - 1,430 mm
Av2 = As + Acu/n2 = 204346.4 + 1512000 / 21 = - mm?
dc2 =dv-As / (Ac/n2 + As) = 1934.3 x 204346.4 / (1512000 / 21 + 204346.4) 1,430 mm
ds2 = dv - dc2 = 1934.3 - 1430.3 = 504 mm

sHAEtelol WY sE HoME
- Mv2 = Ptv2 x Ddv
[ -3985198.1 x (-1430.3) ] / 1000000

= 5700.0 kN-m

MREHEZ 3% ¢
- fv2ru = Ptv2 / Av + k x Mv2 x Ydvru / lv

= -3985198.1/232996.4+(0.041) x5700x1000000x(-1757.7) /433302045759

- -18.052 MPa
MStEHA| SH ¢
- fv2su = Ptv2 / Av2 + k x Mv2 x Ydv2su / Iv2

= -3985198.1/276346.4+(0.041) x5700x1000000x(-1290. 3) /539805570362 .. 4

- -14.980 MPa

- fv2sl = Ptv2 / Av2 + k x Mv2 x Ydv2sl / Iv2
= -3985198.1/276346.4+(0.041)x5700x1000000x1949.7/539805570362.4
_ -13.577 MPa




- Ptv3 =Es x o x At x Atc / n = 205000x0.000012x10x1512000/7 =
- Mv3 = Ptv3 x Ddvr = 5313600x-940.3 / 1000000 =

H =x o .
- g"T’S_:L BE—:‘. .

- fv3ru = Ptv3 / Av + k x Mv3 x Ydvru / Iv - Es- €t

- MEtEUR S

- fv3su = Ptv3 / Av + k x Mv3 x Ydvsu / lv

- fv3sl = Ptv3 / Av + k x Mv3 x Ydvsl / lv

= 5313600 /232996.4+(0.041)x(-4996.4)x100000x1682.3/433302045759 =

= S/ Aw+T/(2xFxt3)
= 825.08 x 1000 /102464 + 585.38x1000000 / ( 2 x 7758774.5x16)

= S/ Aw+T/(2xFxt3)
= 1624.15 x 1000 /102464 + 683.7x1000000 / ( 2 x 7758774.5x16)

3) ol St Al

S/ Mm+T/(2xFxt3)
= 1995.44 x 1000 /102464 + 2953.83x1000000 / ( 2 x 7802504.8x16) =

1) 29 528 ( Sp400 )
- 3 Rolxs frta = 160.0 MPa
- o=y frca = 180.0 MPa

5313600 /232996.4+(0.041)x(-4996.4)x1000000x(-1557.7) /433302045759

5313600.0 N
-4996.4 kN-m

5313600/232996.4 + (0.041)x(-4996.4)x(-1757.7) / 433302045759 - 205000 x 0.00012

-0.964 MPa

23.542 MPa

22.010 MPa

7758774.5 mm?

10.410 MPa

7758774.5 mm?

18.605 MPa

7802504.8 mm?

31.305 MPa

(= =.M.7]34.2)

g stzel xg 5188 (WPa)
1 sie gzl &g 0.4fck
2 FotE+HE M E 2| EQl ZMEE e 2R} 1.8t9| 15% S 74
- s 8UssY
fcca =0.4 x fck = - 0.4 x - = 0.0 MPa
- sgolmge
0.0 MPa

. fcta =0.07 x fck = 0.07 x - =




3) ZAe seay ( HSB500 )

Z7tg (%)
TE stEe| =gt
Mol g ZHE Fo| EZHE
1 Je|zet AxFFo FE2 Helst F5t5 0 0
i AEA 15 0
2 FolE
Ol &Hod 0 0
, | FE ¢ siemazelEe) il 50 15
AR EERle| 2 At o| xtoq 15 15
® Uz MREEUX|2 51Z2SH
. feva - 230.0 MPa
@ &= sHEEUX 2 5128 (2Z= H7)
- Al BT HE
b = 2400.0 mm (2= meo| =) i = 1 (S THAF)
n= 5 (Berer 24l oshM FEE= e )
t_min = 2400 / (80 x 1 x 5) = 6.0 mm < t = 18 mm - 0.K.
- AT EAFH HE
b = 2400.0 mm (2= meo| =) i = 1 (S THA )
n= 5 (Berer 2ol oshM FEE=E e )
t_min = 2400 / (44 x 1 x 5) = 10.9 mm < t = 18 mm o 0.K.
- 52384
@ b/(22xixn) = 21.8mm ® b/(44xixn) = 10.9mm © b/(80xixn) = 6.0mm
t = 18mm O|E2Z, oo fslal = -[230 - 5.2 x (b/(txixn) - 22)] = -205.7 MPa
4) SEEo 2T HE (2L Al2cts 2 =y
- 2AMH t min="b/ (281 x 1.2) = 3202 / (281 x 1.2 = 9.496
07| M, v (fca/fc) = +(230/86.067) = 1.546 > 1.2 1.20 Mg
- 2AdT t_min =b / (281 x 1.095) = 3202 / (281 x 1 = 10.406
07| M, v (fca/fc) = +(205.733/171.431) 1.095 < 1.2 1.10 Mg
“ot_min = 10.406 < t = 16.0 mm 0.K.
5) 31284H stax=&
23y =g stE=x=g
1 S M CHA| ZHAHXS+sIRE 2 AR E XS
2 SIS CEA 1 + AR HIEE XI5
3 Ol SEMctA: 2 + (2XtDHSHE) + (&3sHE) + (XH™AS)
4 olZstdEtA: 3+ (FBIZ) + (H=FF)
5 O|ZEHMCHA: 4 + (2XX})
6 O|ZEHMCtA: 4 - (2XX})




6) 5835 4=z (EF2I: MPa)
RE-BAR CONCRETE STEEL
T AR HLEHT SIRE32(E MEEUX] SR EEX|
HiSH | 5123 | S8 | 588 | 4H38H | JE22H | st SH 51834
1 - - - - 28.3 287.5 -22.8 -257.2
2 - - 0.0 0.0 106.8 230.0 -86.1 -205.7
512 3 89.2 160.0 0.0 0.0 185.9 230.0 -171.4 -205.7
4 79.2 160.0 0.0 0.0 176.7 230.0 -179.7 -205.7
5 78.2 184.0 0.0 0.0 200.3 264.5 -157.7 -236.6
6 80.1 184.0 0.0 0.0 153.2 264.5 -201.7 -236.6
SIEXCEY (888 EEEHX Y2 @) 135.0
zZf 5 83=H| (f/fa)_max
gHESH HE (f/fa)® + (t/ta)?
7) HHESHEE
TE AEHIEE (SR EI2E| MR EUX| [ SIREUX] | MHSH |[ASHASH| S| HHSHUE
1 - - 0.098 0.089 10.410 168.8 0.06 0.01
2 - 0.000 0.464 0.418 29.015 135.0 0.21 0.26
512 3 0.557 0.000 0.808 0.833 60.32 135.0 0.45 0.89
4 0.495 0.000 0.768 0.873 60.32 135.0 0.45 0.96
5 0.425 0.000 0.757 0.666 60.32 155.3 0.39 0.72
6 0.436 0.000 0.579 0.852 60.32 155.3 0.39 0.88
sh=of st b E AA (= £.4.7] 3.9.3.2)
1) 8534
-HZ fy = 400.0 MPa
- SstREZ 38 E fcy=3/5x%x-= 0.0 MPa
- 2 ( HSB500 ) fy = 380.0 MPa
2) FEetE stExE
H3g=x# AsstE stExg
1 1.3 x (LHFE) +2.15 x (&31B) + 1.0 x 22X +1.0 x (A=FH+32[Z)
2 1.3 x (LH3sIE) + 2.15 x (&s+E) - 1.0 x 2 +1.0 x (A=F=F+32[Z)
3 1.3 x (LHSHE) + 2.15 x (&2stE) + 1.0 x 2%}
4 1.3 x (1¥3sIE) + 2.15 x (&stE) - 1.0 x 2LAt
3) =stetE AEZD (=H2l: MPa)
RE-BAR CONCRETE STEEL
T2 AR dtetm StREEZIZ|E MEEUX| SHREEUX]|
HAEZSY | 3 | SN2 | €538 | M3y | €53 | StH3H™ =89
1 154.3 400.0 0.00 0.0 299.7 380.0 -256.3 -380.0
52u 2 156.2 400.0 0.00 0.0 252.6 380.0 -300.3 -380.0
3 164.3 400.0 0.00 0.0 308.9 380.0 -248 .1 -380.0
4 166.2 400.0 0.00 0.0 261.8 380.0 -292 .1 -380.0
Z| o} &5 33| (f/fy)_max = 0.813 < 1.0 0.K.




—_

E

£

ANl ]|oln]l~]
~— | — | AN | ©
o | O | NN
ol O | —
[=2 el )

=l
K=l K=l
o |
X
sk
- DY
—~ | « __oo
-| e —~|%|3d
SlEIZIS S|
Elx|2|m|m|
[ K| Tor | KO | ki | RO
HI | <] 5| &0 [ <F | ok
ax.__._._:._x.__l_.Al
m ool |
c |l o] ] ] ©
o | Ao o | O
= | = [Tol )
| o
~ | = [%2) -
Al | © | v
[e0) (@)
N~ (aV]

N

X n
ol O [NN}

X w— | wl
212 - - )
A i w ww
A E 0
grar|nim Ko g
o | [M M| RO
|3 5| o o0 | =
0<% Mo |<|nO

o

=

(2) cHHH

2400
2400

6300

3320

22
24
16
0.66
240
40

100
250

60
40

B1
B2
B3

t1

t2
t3

tr

Tcu
Th

Tel

b1

o = 5| (mm)

b2

tcu

tcl

A

5t
=

-58210.1

4886.7

-4326.99

B3

B2

F;ﬁ

Lo

B1

o |

©=0.000"

Hr

)
KO
Ka

SET

-504.6

4.2

-45.7

LL

-17903.6

1305.1

-2436.7

DL3

-9576.3

844.2

-577.4

DL2

-21397.0

1748 .1

-681.8

Zel2 M (mm)

o
DL1

-8828.7

985.2

-585.4
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TH

, M (kN-m)

=
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R 32 E Xt

= Zx+35

% DL1
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ot
0l0
Ju

T I : g 5| s
5 Ndv— - o e L Ndv LS 5 >
2 g g
Ns —-—f-— — e L - — Ns > 3
Nsy—ee - — - — - — - I —-— Nsv - ;‘% E; %
_ y 8 ol - = >
5 =
AW/ /H/ /V 2l
X
SHAX A, Nev: THASHAAl T4, Ndv:O|ZEMAl =4
1) & (DL1)
e chod As y As -y Ix Ad? I's
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )

A2 EB X 2877.6X24 X1 69,064 3,354 2.316.E+08| 3.315.E+06 1.992 E+11 1.992 E+11
AR E 0X0X0 - - - - - -
S5 3,320.0X16X%X2 106,240 1,682 1.787 .E+08| 9.758.E+10 7.349 E+07 9.766.E+10
stz = 220X20X 4 17,600 132 2.323.E+06| 7.099.E+07 4.086.E+10 4.093.E+10

SR EZHUX| 2577.6X22 X1 56,708 1 6.238.E+05| 2.287.E+06 1.534 E+11 1.534 . E+11

A 249,612 4.133.E+08 4.912 E+11
- EA ys = 413281985/249611.9 = 1655.7 mm
Ysu = 1655.7 - 3366 = -1710.3 mm
Ysl| = 1655.7 mm
- AMSIEUX] S
- fsu = Mdl x Ysu / Is = -8,828.7x1000000 x (-1710.3) / 491189228679.6 = 30.741 MPa
- fsl = Mdl x YsI / Is = -8,828.7x1000000 x 1655.7/491189228679.6 = -29.760 MPa
2) THgrMd o (DL2)
e chod Asv y Asv -y Ix Ad? Isv
(mm2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
STEEL 249611.9 1655.7 4.13.E+08 4.91 . E+11 - 4.91.E+11
A 249611.9 4.13.E+08 4.91.E+11
- A ysv = 413282423/249611.9 = 1655.7 mm b= 0
Ysvsu = 1655.7-3366= -1710.3 mm
Ysvs| = 1655.7 mm
- AMSIEUX] S
- fvsu = Md2 x Ysvsu /lsv = -21397.03x1000000 x (-1710.3) / 491189228679.6 = 74.504 MPa
- fvsl = Md2 x Ysvsl / Isv = -21397.03x1000000 x 1655.7/491189228679.6 = -72.125 MPa




(DL3, LL, SET)

T = w | e | e | e | e ()
ARdHEE 22 H19x98 28077.0
Ehotetetm M2 28077.0 3492.0| 9.804.E+07 7.650.E+10 7.650.E+10
CHATHA A 249611.9 1655.7| 4.133.E+08| 4.912.E+11 8.608.E+09 4.998 .E+11
A 277688.9 5.113.E+08 5.763.E+11
- 2AF BHE A= k = -0.013
M Ydv = 511327307/277688.9 = 1841 mm
Atc = 6139.4x240 = 1473451 mm?
St A g=H| ns = 205000/200000 = 1
n = 7 n' = 0
Ydvru= 1841.4-3562= -1720.6 mm Ddvr = 1841.4 - 3492 = -1650.6  mm
Ydvrcl= 1841.4-3422=  -1580.6 mm Ddvs = 1841.4 - 16585.7 = 185.7 mm
Ydvsu= 1841.4-3366= -1524.6 mm Ddv. = 1650.6 + (185.7) = 1836.3  mm
Ydvs|= 1841.4  mm
® 1HstE (DL3)
MEHZ 2
fdvru = Md3 x Ydvru/(ns x Iv)=-9,576.3x1000000x(-1720.6)/(1x576292202816.6) 28.591 MPa
- ASIEMX S
fdvsu = Md3 x Ydvsu / Iv = -9576.25x1000000 x (-1524.6)/576292202816.6 = 25.334 MPa
fdvsl = Md3 x Ydvsl / Iv = -9576.25x1000000 x 1841.4/576292202816.6 = -30.599 MPa
@ &8s (LL)
MEHZ 2
fdvru = Md3 x Ydvru/(ns x Iv)= -17903.6x1000000x(-1720.6) /(1x576292202816.6 53.454 MPa
- Aetzax| g
fdvsu = Md3 x Ydvsu / lv = -17903.6x1000000 x (-1524.6)/576292202816.6 = 47.365 MPa
fdvsl = Md3 x Ydvsl / Iv = -17903.6x1000000 x 1841.4/576292202816.6 = -57.207 MPa
@ XIE& st (SET)
MEHZ 29
fdvru = Md3 x Ydvru/(ns x Iv)= -504.6x1000000x(-1720.6) /(1x576292202816.6)= 1.507 MPa
- ASIEMX S
fdvsu = Md3 x Ydvsu/lv= -504.6x1000000 x (-1524.6) / 576292202816 .6= 1.335 MPa
fdvsl = Md3 x Ydvsl/lv= -504.6x1000000 x 1841.4/576292202816.6= -1.612 MPa




e chod Avi y Avl -y Ix Ad? v
(mm?2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
e 6139.4x240 1473451 .1 7.073.E+09
BHAE APRHIE T 210493.0 3502.0( 7.371.E+08| 1.010.E+09 2.112.E+11 2.122 E+11
RSk 249611.9 1655.7| 4.133.E+08| 4.912.E+11 1.781.E+11 6.693.E+11
A 460104.9 1.150.E+09 8.815.E+11
- EtdAHl 0 = 7 n' = 0
- EA yvl = 1150428959/460104.9 = 2500.4 mm
T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ahe e 6139.4x240 1473451 .1 7.073.E+09
EHoE AR uEHTH 105246.5 3502.0 3.686.E+08| 5.052.E+08 1.775.E+11 1.780.E+11
EMHA 249611.9 1655.7| 4.133.E+08| 4.912.E+11 7.485.E+10 5.660.E+11
A 354858 .4 7.819.E+08 7.441 E+11
- ERMAHIn =nx (1 + Dy /2)=7Tx(1+2/2) = 14
- EA ydv1 = 781855690.8/354858.4 = 2203.3 mm
Yvitcu= 2500.4-3622=  -1121.6 mm Dtct = 2500.4 - 3502 = -1001.6  mm
Yvitcl= 2500.4-3382= -881.6 mm Ddvtcl = 2203.3 - 3502 = -1298.7  mm
Yvisu= 2500.4-3366= -865.6 mm Avl = As +Ac/n1 = 354858.4  mm?
Yvisl= 2500.4 mm dcl = dv x As / (Ac/nl1+As)= 1298.711  mm
Dvs1= 2500.4-1655.7= 844.7 mm dst =dv - dcl = 547 .589 mm
Dv1= 1001.6+844.7= 1846.3 mm
® 2xtnH@stE ot F2|Z &t
- 2xF 1™stEof| 9§t HiEE 2 5H
- Ntc =Md3 / (n x ldv) x Ddvct x Atc
= -0576.25x1000000/( 7x881469332049.6) x(-1001.6) x1473451 .1 = 2,290,447 N
- ActHo| WMl 2 2 HEHE ¢
Ptvl = Ntc x 2 x @4 /(2 + &y ) = 2290447 .1x2x2/(2+2) = 2,290,447 N
- Mvl = Ptvl x Ddvtcl
= 2290447 .1x (-1298.7) /1000000 = —-2974.6 kN-m
- MEHZ 29
fviru = Ptvl / Arv + k x Mv1 x Yvru / (Irv)
= 2290447.1/277688.9+(-0.013) x(-2974.6)x1000000x(-1720.6) /576292202817
= 8.133 MPa
- MSIEHUX SH
fvisu = Ptvl / Avl + k x Mv1 x Ydvsu / Iv1
= 2290447 .1/354858.4+(~0.013) x(-2974.6) x1000000x(-865.6) /744055515704 .026
= 6.410 MPa
- fvisl = Ptvl / Avl + k x Mv1 x Ydvsl / Ivi

= 2290447 .1/354858.4+(-0.013) x(-2974.6) x1000000x2500 . 4/744055515704 . 026

6.584 MPa




v~
e crod Av1 y Avl -y [ X Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6139.4x240 1,473,451 7.073.E+09
SHotAREHEE T 70,164 3,502 2.457.E+08| 3.368.E+08 1.457 .E+11 1.461.E+11
EMHA 249,612 1,656 | 4.133.E+08| 4.912.E+11 4.096.E+10 5.322.E+11
A 319,776 - | 6.590.E+08 6.782.E+11
BEMASHI N2 =nx (1+ ®p, /2) =7x(1+4/2) = 21
EA ydv2 = 658997934.8/319776.2 = 2060.80 mm
Ec2 = Es / n2 = 205000/21 = 9761.9 MPa
Ydv2su = 2060.8 - 3366 = -1305.2 mm
Ydv2s| = 2060.8  mm
M CtHo| UMStE =
Ptv2 = Ec2 x €s x Atc = -9761.9x0.00027x1473451.1 = - 3,883,594 N
Ddv = 2060.8 - 3502 = - 1,441 mm
Av2 = As + Acu/n2 = 249611.9 + 1473451.1 / 21 = - mm?
dc2 = dv-As / (Ac/n2 + As) = 1846.3 x 249611.9 / (1473451.1 / 21 + 249611. 1,441 mm
ds2 = dv - dc2 = 1846.3 - 1441.2 = 405 mm
M CtHo| UMStE HRHE ¢

- Mv2 = Ptv2 x Ddv
[ -3883594.2 x (-1441.2) 1 / 1000000

= 5597.0 kN-m

MREHEZ 3% ¢
- fv2ru = Ptv2 / Av + k x Mv2 x Ydvru / lv

= -3883594.2/277688.9+(-0.013)x5597x1000000x(-1720.6) /576292202817

- -13.768 MPa
MStEHA| SH ¢
- fv2su = Ptv2 / Av2 + k x Mv2 x Ydv2su / Iv2

= -3883594.2/319776.2+(-0.013) x5597x1000000x(-1305.2) /678224190916.175

- -12.005 MPa

- fv2sl = Ptv2 / Av2 + k x Mv2 x Ydv2sl / Iv2
= -3883594.2/319776.2+(-0.013)x5597x1000000x2060 . 8/678224190916.175
- -12.366 MPa




6) 23}
- gMctHo| st 5 ¢
- Ptv3 = Es x a x At x Atc / n = 205000x0.000012x10x1473451.1/7 = 5178128.2 N
- Mv3 = Ptv3 x Ddvr = 5178128.2x-1001.6 / 1000000 = -5186.4 kN-m
- MREZ 3Y
- fv3ru = Ptv3 / Av + kK x Mv3 x Ydvru / Iv - Es- ¢t
= 5178128.2/277688.9 + (-0.013)x(-5186.4)x(-1720.6) / 576292202816.6 - 205000 x 0.00012
= -6.154 MPa
- ASIEUX] SH ¢
- fv3su = Ptv3 / Av + k x Mv3 x Ydvsu / v
= 5178128.2 /277688.9+(-0.013)x(-5186.4)x1000000x(-1524.6) /5762922028 18.469 MPa
- fv3sl = Ptv3 / Av + k x Mv3 x Ydvsl / lv
= 5178128.2 /277688.9+(-0.013)x(-5186.4)x100000x1841.4/576292202816 .6 18.863 MPa
(5) Mot 2 I EE SHMY
1) g
F = 8048659.0 mm?
T=S/MAM+T/(2xFxt3)
= 985.16 x 1000 /106240 + 585.38x1000000 / ( 2 x 8048659x16) = 11.546 MPa
2) chUta A
- F o= 8048659.0 mm?
T = S/ M+T/(2xFxt3)
= 1748.09 x 1000 /106240 + 681.8x1000000 / ( 2 x 8048659x16) = 19.101 MPa
3) o|ZaAl
- F o= 8092389.3 mm?
T = S/A+T/(2xFxt3)
= 2149.28 x 1000 /106240 + 3014.12x1000000 / ( 2 x 8092389.3x16) = 31.870 MPa
(6) I BSHHEE (= £.84.71 3.4.2)
1) 29 58384 ( Sp400 )
- 583y frta = 160.0 MPa
- 5 8UE3H frca = 180.0 MPa
2) stRE232|E Z32|E9l 588
TE st =37 51822 (MPa)
1 St U EZMe AE 0.4fck
2 TS+ E 2| EQL UM EE}S 2R} 1.82| 15% Z7t
- 3 EURSY
fcca=0.4 x fck =-0.4 x - = 0.0 MPa
- 58y EY
= 0.0 MPa

. fcta =0.07 x fck = 0.07 x -




3) 4ol 588y ( HSB500 )
Z7tg (%)
TE stEe| =gt
Mol EZHE Fo| EZHE
1 Je|zet AxFFo FE2 Helst F5t5 0 0
) AEA 15 0
2 FolE
Ol &Hod 0 0
, | FE ¢ siemazelEe) asA 50 1
grSzotel 2% ol ztod 15 15
® Uz MREEUX|2 51Z2SH
fsua = 230.0 MPa
@ &= sHEEUX 2 5128 (2Z= H7)
- Al BT HE
b = 2400.0 mm (EZ= ol =) i = 1 (S A )
n = 5 (Berer 24l oshM FEE= e )
t_min = 2400 / (80 x 1 x 5) = 6.0 mm < t = 22 mm ~0.K.
- AT EAFH HE
b = 2400.0 mm (2= pmeo| =) i = 1 (S A )
n = 5 (Berer 2ol oshM FEE=E e )
t_min = 2400 / (44 x 1 x 5) = 10.9 mm < t = 22 mm * 0.K.
- 52384
@ b/(22xixn) = 21.8mm ® b/(44xixn) = 10.9mm © b/(80xixn) = 6.0mm
t = 22 mm o2z, . fslal = -[fsual ] = -230.0 MPa
4) SEEO 2T HE (2L AlZcts 2 =9
- 2AMH t_min=>b/ (281 x 1.2) = 3320 / (281 x 1.2 = 9.846
07| M, v (fca/fc) = 4(230/101.885) = 1.502 > 1.2 1.20 Mg
- 2dT t_min=b / (281 x 1.096) = 3320 / (281 x 1 = 10.780
07| M, v (fca/fc) = 4 (230/191.303) = 1.096 < 1.2 1.10 83
t_min = 10.780 < t = 16.0 mm 0.K.
5) 31284 stax=&
23y =g stEx=g
1 A M CHA| ZHHXS+sIRE 2 AR E XS
2 SIS CEA 1 + AR HIEE XI5
3 O|ZEHMCtA: 2 + (2XIHSIE) + (&stE) + (XIMASH
4 O|ZSAMCHA: 3 + (FEIZ) + (U=EFFH)
5 O|ZEHMCHA: 4 + (2XX})
6 O|ZEHMCtA: 4 - (2XX})




B
=

]
0/0

RE-BAR CONCRETE STEEL
AR H{EHT StREE32E MEEUX SR EEX|
HiSH | 5123 | S8 | 588 | 4H38H | JE22H | st SH 51834
- - - - 30.7 287.5 -29.8 -287.5
- - 0.0 0.0 105.2 230.0 -101.9 -230.0
512 83.6 160.0 0.0 0.0 179.3 230.0 -191.3 -230.0
77.9 160.0 0.0 0.0 173.7 230.0 -197 .1 -230.0
71.8 184.0 0.0 0.0 192.2 264.5 -178.2 -264.5
84.1 184.0 0.0 0.0 155.2 264.5 -215.9 -264.5
3 2ZEX 42 @) 135.0
(f/fa)_max
(f/fa)2 + (t/ta)?
SHIEHE (R I2(El A2 ZUX| | SIEZUX| | M3 |5iS3THSH| S| HHSHUE
- - 0.107 0.104 11.546 168.8 0.07 0.02
2 - 0.000 0.458 0.443 30.647 135.0 0.23 0.26
3 0.522 0.000 0.779 0.832 62.517 135.0 0.46 0.91
4 0.487 0.000 0.755 0.857 62.517 135.0 0.46 0.95
5 0.390 0.000 0.726 0.674 62.517 155.3 0.40 0.69
6 0.457 0.000 0.587 0.816 62.517 155.3 0.40 0.83
At (= £.4.7] 3.9.3.2)
fy = 400.0 MPa
fcy =3/ 65x - = 0.0 MPa
SB500 ) fy = 380.0 MPa
b#
H=otE stExg
1.3 x (LHFE) +2.15 x (&31B) + 1.0 x 22X +1.0 x (A=FH+32[Z)
1.3 x (LH3sIE) + 2.15 x (&s+E) - 1.0 x 2 +1.0 x (A=F=F+32[Z)
1.3 x (LH3IE) + 2.15 x (&35tE) + 1.0 x 2L AL
1.3 x (LHSIE) + 2.15 x (&38+E) - 1.0 x 2EA}
Z n} (2H2: MPa)
RE-BAR CONCRETE STEEL
AR dtetm StREEZIZ|E MEEUX| SHREEUX]|
HAEZSY | 3 | SN2 | €538 | M3y | €53 | StH3H™ =89
140.3 400.0 0.00 0.0 284.5 380.0 -282.1 -380.0
as 2 152.6 400.0 0.00 0.0 247 .5 380.0 -319.9 -380.0
3 145.9 400.0 0.00 0.0 290.1 380.0 -276.4 -380.0
4 158.2 400.0 0.00 0.0 253.1 380.0 -314 .1 -380.0
E_:l|

(f/fy)_max = 0.842 < 1.0 < 0.K.
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2400
2400

6300

2833
22
28
16

0.69

240
40

100
500

60
40

B1
B2
B3

t1

t2
t3

tr

Tcu
Th

Tel

b1

u| = 57| (mm)

b2

tcu

tcl

A

Sh
=

-45350.6

-3889.9

-1998.36

B3

B2

F;ﬁ

Lo

B1

o |

©=0.000"

Hr

)
KO
Ka

SET

-378.8

-11.8

-10.9

D]

<
o+

o

b

2574

LL

-13860.2

-1179 .1

-1749.9
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Ns —-—f-— — e L - — Ns > 3
Nsy—ee - — - — - — - I —-— Nsv - ;‘% E; %
_ y 8 ol - =
s 9 9 2
AW/ /H/ M 2l
X
SMEH™ A Nev: THASMAl £A, Ndv:O|SEMAl =4
1) MA © (DL1)
__I.L_'?_ Clo As y As y I X Ad2 I's
- - (mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )

A2 EB X 1010.4X28X%2 56,581 2,869 1.623.E+08| 3.697.E+06 1.331.E+11 1.331.E+11
AR E 0X0X0 - - - - - -
S5 2,833.0X16X2 90,656 1,439 1.304.E+08| 6.063.E+10 9.674.E+08 6.160.E+10
stz = 220X20X 4 17,600 132 2.323.E+06| 7.099.E+07 2.548 E+10 2.555 . E+10

SR EZHUX| 2573.6X22 X1 56,620 1 6.228 .E+05| 2.284.E+06 9.928 .E+10 9.929 .E+10

Al 221,456 2.957 .E+08 3.195 . E+11
- A ys = 295684130/221456.4 = 1335.2 mm
Ysu = 1335.2 - 2883 = -1547.8 mm
Ys| = 1335.2 mm
- ASHEUMX| 3H
- fsu = Mdl x Ysu / Is = -6,677.3x1000000 x (-1547.8) / 319547952966.8 = 32.343 MPa
- fsl = Mdl x YsI / Is = -6,677.3x1000000 x 1335.2/319547952966.8 = -27.900 MPa
2) =hdstd o (DL2)
e chod Asv y Asv -y Ix Ad? Isv
- - (mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
STEEL 221456 .4 1335.2 2.96.E+08 3.20.E+11 - 3.20.E+11
Al 221456 .4 2.96.E+08 3.20.E+11
- A ysv = 295688585/221456.4 = 1335.2 mm b= 0
Ysvsu = 1335.2-2883= -1547.8 mm
Ysvs| = 1335.2 mm
- A5HEUMX| 3H
- fvsu = Md2 x Ysvsu /lsv = -16753.29x1000000 x (-1547.8) / 319547952966.8 = 81.148 MPa
- fvsl = Md2 x Ysvsl / Isv = =16753.29x1000000 x 1335.2/319547952966.8 = -70.002 MPa




(DL3, LL, SET)

T = w | e | e | e | e ()
A RHiE D M2 H19x98 28077.0
Ehotetetm M2 28077.0 3005.0| 8.437.E+07 6.166.E+10 6.166.E+10
Ch B A 221456.4 1335.2| 2.957.E+08| 3.195.E+11 7.819.E+09 3.274 . E+11
A 249533.4 3.801.E+08 3.890.E+11
- 2AF BHE A= k = -0.154
- EA Ydv = 380059970/249533.4 = 1523 mm
Atc = 6198.2x240 = 1487570 mm?
- EbA 7 5=H]| ns = 205000/200000 = 1
n = 7 n' = 0
Ydvru= 1523.1-3075= -1551.9 mm Ddvr = 1523.1 - 3005 = -1481.9  mm
Ydvrcl= 15623.1-2935=  -1411.9 mm Ddvs = 1523.1 - 1335.2 = 187.9 mm
Ydvsu= 1523.1-2883= -1359.9 mm Ddv = 1481.9 + (187.9) = 1669.8  mm
Ydvs|= 1523.1  mm
® 1HstE (DL3)
- MEHZ 29
fdvru = Md3 x Ydvru/(ns x lv)=-7,681.1x1000000x(-1551.9) /(1x389024650628.8) 30.641 MPa
- MSIEUX SH
fdvsu = Md3 x Ydvsu / |v = -7681.082x1000000 x (-1359.9)/389024650628.8 = 26.850 MPa
fdvsl = Md3 x Ydvsl / Iv = -7681.082x1000000 x 1523.1/389024650628.8 = -30.073 MPa
@ &8s (LL)
- MEHZ 29
fdvru = Md3 x Ydvru/(ns x lv)= -13860.2x1000000x(-1551.9) /(1x389024650628 .8 55.291 MPa
- MSIEHUX SH
fdvsu = Md3 x Ydvsu / lv = -13860.2x1000000 x (-1359.9)/389024650628.8 = 48.451 MPa
fdvsl = Md3 x Ydvsl / Iv = -13860.2x1000000 x 1523.1/389024650628.8 = -54.265 MPa
® XIE &S (SET)
- MEHZ 29
fdvru = Md3 x Ydvru/(ns x lv)= -378.8x1000000x(-1551.9)/(1x389024650628.8) = 1.511 MPa
- MSIEUX 3H
fdvsu = Md3 x Ydvsu/lv= -378.8x1000000 x (-1359.9) / 389024650628 .8= 1.324 MPa
fdvsl = Md3 x Ydvsl/lv= -378.8x1000000 x 1523.1/389024650628.8= -1.483 MPa




4) 32| =
e chod Avi y Avl -y Ix Ad? v
(mm?2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARttt 6198.2x240 1487570.1 7.140.E+09
EHoE AR uEHTH 212510.0 3015.0 6.407.E+08| 1.020.E+09 1.562.E+11 1.572 E+11
EMHA 221456.4 1335.2| 2.957.E+08| 3.195.E+11 1.499 .E+11 4.694.E+11
A 433966 . 4 9.364.E+08 6.266.E+11
- EtdAHl 0 = 7 n' = 0
- EA yvl = 936406278/433966.4 = 2157.8 mm
T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6198.2x240 1487570.1 7.140.E+09
EHoE AR uEHTH 106255.0 3015.0( 3.204.E+08| 5.100.E+08 1.369.E+11 1.374 E+11
EMHA 221456.4 1335.2| 2.957.E+08| 3.195.E+11 6.569.E+10 3.852.E+11
A 327711.4 6.160.E+08 5.227 .E+11
- ERMAHIn =nx (1 + Dy /2)=7Tx(1+2/2) = 14
- EA ydvl = 616047431.8/327711.4 = 1879.8 mm
Yviltcu= 2157.8-3135= =-977.2 mm Dtct = 2157.8 - 3015 = -857.2 mm
Yvitcl= 2157.8-2895= =737.2 mm Ddvtct = 1879.8 - 3015 = -1135.2  mm
Yvisu= 2157.8-2883= -725.2 mm Avl = As +Ac/nl = 327711.4  mm?
Yvisl= 2157.8  mm dct = dv x As / (Ac/n1+As)= 1135.153  mm
Dvs1= 2157.8-1335.2= 822.6 mm dst =dv - dcl = 544 .647 mm
Dv1= 857.2+822.6= 1679.8 mm
® 2xtn™stE ot F2|Z 7
- 2xF 1™stEof| 9§t HiEE 2 5H
Ntc = Md3 / (n x ldv) x Ddvct x Atc
= -7681.082x1000000/(7x626571695967.9) x(-857.2) x1487570.1 = 2,233,126 N
- ActHo| WMl 2 2 HEHE ¢
Ptvl = Ntc x 2 x &4 /(2 + &, ) = 2233125.8x2x2/(2+2) = 2,233,126 N
Mvi = Ptvl x Ddvtcl
= 2233125.8x (-1135.2) /1000000 = -2534.9 kN-m
- MEHZ 29
- fviru = Ptvl / Arv + k x Mv1 x Yvru / (lrv)
= 2233125.8/249533.4+(-0.154) x(-2534.9)x1000000x( -1551.9) /389024650629
= 7.392 MPa
- MSIEHUX SH
fvisu = Ptvl / Avl + k x Mv1 x Ydvsu / Iv1
= 2233125.8/327711.4+(-0.154) x(-2534.9) x1000000x(-725.2) /522668144529 . 217
= 6.273 MPa
- fvisl = Ptvl / Avl + k x Mv1 x Ydvsl / Ivi

= 2233125.8/327711.4+(-0.154) x(-2534.9) x1000000x2157 . 8/522668144529.217

8.426 MPa




v~
e crod Av1 y Avl -y [ X Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6198.2x240 1,487,570 7.140.E+09
SHotAREHEE T 70,837 3,015 2.136.E+08| 3.400.E+08 1.147 .E+11 1.151 . E+11
EMHA 221,456 1,335 2.957.E+08] 3.195.E+11 3.670.E+10 3.563.E+11
A 292,293 - | 5.093.E+08 4.713.E+11
BEMASHI N2 =nx (1+ ®p, /2) =7x(1+4/2) = 21
EA ydv2 = 509261149.6/292293.1 = 1742.30 mm
Ec2 = Es / n2 = 205000/21 = 9761.9 MPa
Ydv2su = 1742.3 - 2883 = -1140.7 mm
Ydv2s| = 1742.3  mm
M CtHo| UMStE =
Ptv2 = Ec2 x €s x Atc = -9761.9x0.00027x1487570.1 = - 3,920,808 N
Ddv. = 1742.3 - 3015 = - 1,273 mm
Av2 = As + Acu/n2 = 221456.4 + 1487570.1 / 21 = - mm?
dc2 =dv-As / (Ac/n2 + As) = 1679.8 x 221456.4 / (1487570.1 / 21 + 221456. 1,273 mm
ds2 =dv - dc2 = 1679.8 - 1272.7 = 407 mm
M CtHo| UMStE HRHE ¢

- Mv2 = Ptv2 x Ddv
[ -3920807.9 x (-1272.7) ] / 1000000

- 4990.0 kN-m

MREHEZ 3% ¢
- fv2ru = Ptv2 / Av + k x Mv2 x Ydvru / lv

= -3920807.9/249533.4+(-0.154) x4990x1000000x( -1551.9) /389024650629

= -12.647 MPa
MStEHA| SH ¢
- fv2su = Ptv2 / Av2 + k x Mv2 x Ydv2su / Iv2

= -3920807.9/292293.1+(~-0.154) x4990x1000000x(-1140.7) /471328810605 . 44

= -11.554 MPa

- fv2sl = Ptv2 / Av2 + k x Mv2 x Ydv2sl / Iv2
= -3920807.9/292293.1+(-0.154) x4990x1000000x 1742 .3/471328810605 . 44
_ -16.255 MPa




- BHMctdof| WSt F3
- Ptv3 =Es x o x At x Atc / n = 205000x0.000012x10x1487570.1/7 = 5227746.4 N
- Mv3 = Ptv3 x Ddvr = 5227746.4x-857.2 / 1000000 = -4481.2 kN-m

H =x o .
- g"T’S_:L BE—:‘. .

- fv3ru = Ptv3 / Av + k x Mv3 x Ydvru / Iv - Es- €t
5227746.4/249533.4 + (-0.154)x(-4481.2)x(-1551.9) / 389024650628.8 - 205000 x 0.00012

= -6.403 MPa
- ASIEUX] SH ¢
- fv3su = Ptv3 / Av + k x Mv3 x Ydvsu / v
= 5227746.4 /249533.4+(-0.154)x(-4481.2)x1000000x(-1359.9) /3890246506 18.538 MPa
- fv3sl = Ptv3 / Av + k x Mv3 x Ydvsl / v
= 5227746.4 [249533.4+(-0.154)x(-4481.2)x100000x1523.1/389024650628 .8 23.652 MPa

6872118.5 mm?

= S/ Aw+T/(2xFxt3)
= 644.08 x 1000 /90656 + 101.16x1000000 / ( 2 x 6872118.5x16) = 7.565 MPa

6872118.5 mm?

= S/ Aw+T/(2xFxt3)
= 1392.64 x 1000 /90656 + 192.39x1000000 / ( 2 x 6872118.5x16)

3) ol St Al

16.237 MPa

6915848.9 mm?

S/ Mm+T/(2xFxt3)
= 1841.38 x 1000 /90656 + 1693.9x1000000 / ( 2 x 6915848.9x16)

— M
1l

27.966 MPa

(= =.M.7]34.2)

1) HZ9 528 ( SD400 )
- 3 3AESH S frta = 160.0 MPa
-3 3UFSH o frea = 180.0 MPa

T st = 528 (MPa)
1 St U EZMe AE 0.4fck
2 FolE+HIHTE IR EQL LA EEte 2EX} 1.82| 15% &7t
- S EUFSY
fcca=0.4 x fck =-0.4 x - = 0.0 MPa
- 3 Bolmey

. fcta =0.07 x fck = 0.07 x - = 0.0 MPa




3) ZAe seay ( HSB500 )

Z7tg (%)
TE stEe| =gt
Mol EZHE Fo| EZHE
1 Je|zet AxFFo FE2 Helst F5t5 0 0
i AEA 15 0
2 FolE
Ol &Hod 0 0
, | FE ¢ siemazelEe) asA 50 1
AR EERle| 2 At o| xtoq 15 15
® Uz MREEUX|2 51Z2SH
. feva - 230.0 MPa
@ &= sHEEUX 2 5128 (2Z= H7)
- Al BT HE
b = 2400.0 mm (2= meo| =) i = 1 (S THAF)
n= 5 (Berer 24l oshM FEE= e )
t_min = 2400 / (80 x 1 x 5) = 6.0 mm < t = 22 mm - 0.K.
- AT EAFH HE
b = 2400.0 mm (2= meo| =) i = 1 (S THA )
n= 5 (Berer 2ol oshM FEE=E e )
t_min = 2400 / (44 x 1 x 5) = 10.9 mm < t = 22 mm o 0.K.
- 52384
@ b/(22xixn) = 21.8mm ® b/(44xixn) = 10.9mm © b/(80xixn) = 6.0mm
t = 22 mm ole=z, oo fslal = -[fsual ] = -230.0 MPa
4) SEEO 2T HE (2L AlZcts 2 =9
- 2AMH t min="b/ (281 x 1.2) = 2833 / (281 x 1.2 = 8.402
07| M, v (fca/fc) = +(230/97.902) = 1.533 > 1.2 1.20 Mg
- 2dT t_min="b / (281 x 1.119) = 2833 / (281 x 1 = 9.010
07| M, v (fca/fc) = +/(230/183.723) = 1.119 < 1.2 1.12 Mg
“ot_min = 9.010 < t = 16.0 mm 0.K.

=Rk SHEZE
1 St MEt - ZACAIS+SIE 23R E XS
2 ChStAICHA D 1 + AFRHIEHE XHE
3 Ol SEMctA: 2 + (2XtDHSHE) + (&3sHE) + (XH™AS)
4 OlZEMEHA: 3 + (F2|Z) + (H=FH)
5 O|ZEHMCHA: 4 + (2XX})
6 O|ZEHMCtA: 4 - (2XX})




RE-BAR CONCRETE STEEL
AR H{EHT StREZ3ZE AEZUX] SHEZHX|
HiSH | 58S | stHSH | o288 | H4HEH | 23 St 2 5188y
- - - - 32.3 287.5 -27.9 -287.5
- - 0.0 0.0 113.5 230.0 -97.9 -230.0
222 87.4 160.0 0.0 0.0 190.1 230.0 -183.7 -230.0
82.2 160.0 0.0 0.0 184.8 230.0 -191.6 -230.0
75.8 184.0 0.0 0.0 203.4 264.5 -167.9 -264.5
88.6 184.0 0.0 0.0 166.3 264.5 -215.2 -264.5
3 2ZEX 42 @) 135.0
(f/fa)_max
(f/fa)2 +(t/ta)?
SHIEHE (R I2(El A2 ZUX| | SIEZUX| | M3 |5iS3THSH| S| HHSHUE
- - 0.112 0.097 7.565 168.8 0.04 0.01
2 - 0.000 0.493 0.426 23.802 135.0 0.18 0.27
3 0.547 0.000 0.827 0.799 51.768 135.0 0.38 0.83
4 0.514 0.000 0.804 0.833 51.768 135.0 0.38 0.84
5 0.412 0.000 0.769 0.635 51.768 155.3 0.33 0.70
6 0.481 0.000 0.629 0.814 51.768 155.3 0.33 0.77
At (= £.4.7]13.9.3.2)
fy = 400.0 MPa
fcy =3/ 65x - = 0.0 MPa
SB500 ) fy = 380.0 MPa
‘:‘I-
H=sts stexd
1.3 x (DH3E) + 2.15 x (E35HE) + 1.0 x 2EX +1.0 x (H=FF+32(T)
1.3 x (2HsHE) + 2.156 x (&stE) - 1.0 x XA +1.0 x (A=FF+32|=2)
1.3 x (RH3E) + 2.15 x (&s+E) + 1.0 x 22Xt
1.3 x (LHSIE) + 2.15 x (&38+E) - 1.0 x 2EA}
Z 1t (2H2: MPa)
RE-BAR CONCRETE STEEL
AR HEEHT SR Z232E AREEUX| SHEEEX|
HiSH | ESH | stiSH | EE3YH | 4HEH | 534 5t S =89
147 .1 400.0 0.00 0.0 299.9 380.0 -267.2 -380.0
5o 2 159.9 400.0 0.00 0.0 262.8 380.0 -314.5 -380.0
3 152.3 400.0 0.00 0.0 305.2 380.0 -259.4 -380.0
4 165.1 400.0 0.00 0.0 268.1 380.0 -306.7 -380.0
Z| o} &5 33| (f/fy)_max = 0.828 < 1.0 S 0.K.
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0.69
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100
500
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B1
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t1

t2
t3
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Tcu
Th

Tel

b1

o = 57| (mm)

b2

tcu

tcl

n(

A

5t
=

-32903.8

-3430.4

1976.13

B3

B2

F;ﬁ

Lo

B1

o |

©=0.000"

Hr

)
KO
Ka

SET

-328.0

-13.2

23.0

LL

-11053.8

-1088.2

1789.9

DL3

-5278.3

-589.9

159.8

DL2
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-1250.6

-5.3

Zel2 M (mm)

o
DL1
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_ y 8 ol - =
2 o9 ¢
AW/ /H/ /V 2l
X
Ns: EFAM™ T4, Nev: CHAEFAAl T4, Ndv:O|ZEMAl =4
1) & (DL1)
e chod As y As -y Ix Ad? Is
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )

A2 EB X 600 X 28 X 2 33,600 2,712 9.112.E+07| 2.195.E+06 8.310.E+10 8.310.E+10
AR E 0X0X0 - - - - - -
S5 2,680.0x14%x2 75,040 1,358 1.019.E+08| 4.491.E+10 3.586.E+09 4.850.E+10
stz = 200X 20X 4 16,000 118 1.888.E+06| 5.333.E+07 1.669.E+10 1.675.E+10

StEEZHUX| 260018 X1 46,800 9 4.212 .E+05| 1.264.E+06 5.980.E+10 5.980.E+10

Al 171,440 1.953.E+08 2.081.E+11
- EA ys = 195336720/171440 = 1139.4 mm
Ysu = 1139.4 - 2726 = -1586.6 mm
Ysl| = 1139.4 mm
- AMSIEUX] S
- fsu = Md1 x Ysu / Is = -4,545.9x1000000 x (-1586.6) / 208145131488.4 = 34.651 MPa
- fsl = Mdl x YsI / Is = -4,545.9x1000000 x 1139.4/208145131488.4 = -24.884 MPa
2) THgrMd o (DL2)
e chod Asv y Asv -y Ix Ad? Isv
(mm2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
STEEL 171440.0 1139.4 1.95.E+08 2.08.E+11 - 2.08.E+11
A 171440.0 1.95.E+08 2.08.E+11
- EA ysv = 195338736/171440 = 1139.4 mm b= 0
Ysvsu = 1139.4-2726= -1586.6 mm
Ysvs| = 1139.4 mm
- AMSIEUX] S
- fvsu = Md2 x Ysvsu /Isv = -11697.84x1000000 x (-1586.6) / 208145131488.4 = 89.168 MPa
- fvsl = Md2 x Ysvsl / Isv = -11697.84x1000000 x 1139.4/208145131488.4 = -64.035 MPa




(DL3, LL, SET)

T = w | e | e | e | e ()
A RHiE D M2 H19x100 28650.0
Ehotetetm M2 28650.0 2848.0| 8.160.E+07 6.141.E+10 6.141.E+10
CHATHA A 171440.0 1139.4] 1.953.E+08| 2.081.E+11 1.026.E+10 2.184.E+11
A 200090.0 2.769.E+08 2.798.E+11
- 2AF BHE A= k = -0.154
- £ Ydv = 276933936/200090 = 1384 mm
Atc = 6300x240 = 1512000 mm?
- ERM A | ns = 205000/200000 = 1
n = 7 n' =
Ydvru= 1384-2918= -1534.0 mm Ddvr = 1384 - 2848 = -1464.0  mm
Ydvrcl= 1384-2778= -1394.0 mm Ddvs = 1384 - 1139.4 = 244.6 mm
Ydvsu= 1384-2726= -1342.0 mm Ddv = 1464 + (244.6) = 1708.6 mm
Ydvs|= 1384.0 mm
® 1HstE (DL3)
- 4FEZ 8¢
fdvru = Md3 x Ydvru/(ns x Iv)=-5,278.3x1000000x(-1534)/(1x279807673078.4)= 28.938 MPa
- ASIEMX S
fdvsu = Md3 x Ydvsu / Iv = -5278.315x1000000 x (-1342)/279807673078.4 = 25.316 MPa
fdvsl = Md3 x Ydvsl / Iv = -5278.315x1000000 x 1384/279807673078.4 = -26.108 MPa
@ &st& (LL
- 4FEZ 8¢
fdvru = Md3 x Ydvru/(ns x Iv)= -11053.8x1000000x(-1534) /(1x279807673078.4)= 60.601 MPa
- AlstzEx| g
fdvsu = Md3 x Ydvsu / Iv = -11053.8x1000000 x (-1342)/279807673078.4 = 53.016 MPa
fdvsl = Md3 x Ydvsl / Iv = -11053.8x1000000 x 1384/279807673078.4 = -54.675 MPa
@ XIE& st (SET)
- 4FEZ 8¢
fdvru = Md3 x Ydvru/(ns x Iv)= -328x1000000x(-1534)/(1x279807673078.4)= 1.798 MPa
- ASIEMX S
fdvsu = Md3 x Ydvsu/lv= -328x1000000 x (-1342) / 279807673078.4= 1.573 MPa
fdvsl = Md3 x Ydvsl/lv= -328x1000000 x 1384/279807673078.4= -1.622 MPa




4) 32| =
ag choy Avi y Avl ey Ix Ad? v
(mm?2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARttt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 216000.0 2858.0( 6.173.E+08| 1.037.E+09 1.249 E+11 1.260.E+11
RSk 171440.0 1139.4] 1.953.E+08| 2.081.E+11 1.574 E+11 3.655.E+11
A 387440.0 8.127.E+08 4.915.E+11
- EtdAHl 0 = 7 n' = 0
- EA yvl = 812666736/387440 = 2097.5 mm
T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 108000.0 2858.0 3.087.E+08| 5.184.E+08 1.201.E+11 1.206.E+11
EMHA 171440.0 1139.4] 1.953.E+08| 2.081.E+11 7.564.E+10 2.838.E+11
A 279440.0 5.040.E+08 4.044 E+11
- ERMA =Nl =nx (1 +dy /2)=7x(1+2/2) = 14
- EA ydv1 = 504002736/279440 = 1803.6 mm
Yvitcu= 2097.5-2978= -880.5 mm Dtc1 = 2097.5 - 2858 = -760.5 mm
Yvitcl= 2097.5-2738= -640.5 mm Ddvtcl = 1803.6 - 2858 = -1054.4  mm
Yvisu= 2097.5-2726= -628.5 mm Avl = As +Ac/nl = 279440.0 mm?
Yvisl= 2097.5 mm dcl = dv x As / (Ac/nl1+As)= 1054.383 mm
Dvs1= 2097.5-1139.4= 958.1  mm dst =dv - dcl = 664.217 mm
Dv1= 760.5+958.1= 1718.6  mm
® 2xtn™stE ot F2|Z 7
- 2xF 1™stEof| 9§t HiEE 2 5H
Ntc = Md3 / (n x ldv) x Ddvct x Atc
= -5278.315x1000000/ (7x491482055266.4) x(-760.5) x1512000 = 1,764,171 N
- ActHo| WMl 2 2 HEHE ¢
Ptvli = Ntc x 2 x @4 /(2 + &, ) = 1764170.7x2x2/(24+2) = 1,764,171 N
Mvi = Ptvl x Ddvtcl
= 1764170.7x (-1054.4) /1000000 = -1860.1 kN-m
- MEHZ 29
- fviru = Ptvl / Arv + k x Mv1 x Yvru / (lrv)
= 1764170.7/200090+(-0.154) x(-1860.1) x1000000x(-1534) /279807673078
= 7.246 MPa
- MSIEHUX SH
fvisu = Ptvl / Avl + k x Mv1 x Ydvsu / Iv1
= 1764170.7/279440+(-0.154) x(-1860.1) x1000000x( -628..5) /404366293849.19
= 5.868 MPa
- fvisl = Ptvl / Avl + k x Mv1 x Ydvsl / Ivi

1764170.7/279440+(-0.154) x(-1860. 1) x1000000x2097 . 5/404366293849.19

7.799 MPa




v~
ag crod Av1 y Avl -y I x Ad? Iv1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6300x240 1,512,000 7.258.E+09
ShotAHRHEEE 72,000 2,858 | 2.058.E+08| 3.456.E+08 1.055.E+11 1.058.E+11
RSk 171,440 1,139 1.953.E+08| 2.081.E+11 4.429 .E+10 2.524 E+11
A 243,440 - | 4.011.E+08 3.583.E+11
BFMAHI N2 =nx (1 + D /2)=7x(1+4/2) = 21
EA ydv2 = 401114736/243440 = 1647.70 mm
Ec2 = Es / n2 = 205000/21 = 9761.9 MPa
Ydv2su = 1647.7 - 2726 = -1078.3 mm
Ydv2s| = 1647.7  mm
M CtHo| UMStE =
Ptv2 = Ec2 x e€s x Atc = -9761.9x0.00027x1512000 = - 3,985,198 N
Ddv = 1647.7 - 2858 = - 1,210 mm
Av2 = As + Acu/n2 = 171440 + 1512000 / 21 = - mm?
dc2 =dv-As / (Ac/n2 + As) = 1718.6 x 171440 / (1512000 / 21 + 171440) = 1,210 mm
ds2 = dv - dc2 = 1718.6 - 1210.3 = 508 mm

M EtHo|| 2SS ERHE ¢
- Mv2 = Ptv2 x Ddv
[ -3985198.1 x (-1210.3) ] / 1000000

- 4823.3 kN-m

MREHEZ 3% ¢
- fv2ru = Ptv2 / Av + k x Mv2 x Ydvru / lv

= -3985198.1/200090+(-0.154) x4823. 3x1000000x(-1534) /279807673078

= -15.845 MPa
MStEHA| SH ¢
- fv2su = Ptv2 / Av2 + k x Mv2 x Ydv2su / Iv2

= -3985198.1/243440+(-0.154) x4823. 3x1000000x(-1078. 3) /358252972470

= -14.135 MPa

- fv2sl = Ptv2 / Av2 + k x Mv2 x Ydv2sl / Iv2
= -3985198.1/243440+(-0.154) x4823.3x1000000x 1647 .7/358252972470
_ -19.787 MPa




- Ptv3 =Es x a x At x Atc / n = 205000x0.000012x10x1512000/7 = 5313600.0 N
- Mv3 = Ptv3 x Ddvr = 5313600x-760.5 / 1000000 = -4041.0 kN-m

H =x o .
- g"T’S_:L BE—:‘. .

- fv3ru = Ptv3 / Av + k x Mv3 x Ydvru / Iv - Es- €t
5313600/200090 + (-0.154)x(-4041)x(-1534) / 279807673078.4 - 205000 x 0.00012

= ~1.456 MPa
- ASIEUX] SH ¢
- fv3su = Ptv3 / Av + k x Mv3 x Ydvsu / v
= 5313600 /200090+(-0.154)x(-4041)x1000000x(-1342) /279807673078.4 = 23.571 MPa
- fv3sl = Ptv3 / Av + k x Mv3 x Ydvsl / v
= 5313600 /200090+(-0.154)x(-4041)x100000x1384/279807673078.4 = 29.634 MPa

6492259.7 mm?

= S/ Aw+T/(2xFxt3)
= 488.56 x 1000 /75040 + 8.72x1000000 / ( 2 x 6492259.7x14) = 6.559 MPa

6492259.7 mm?
= S/ MAw+T/(2xFxt3)
= 1250.58 x 1000 /75040 + 5.29x1000000 / ( 2 x 6492259.7x14) = 16.695 MPa
3) o|ZaAl

= 6535953.8 mm?

S/ Mm+T/(2xFxt3)
= 1678.09 x 1000 /75040 + 1949.66x1000000 / ( 2 x 6535953.8x14) = 33.016 MPa

— M
1l

(= =.M.7]34.2)

1) 29 88+ ( SD400 )
- 5 82HS8H s frta = 160.0 MPa
- 5 8UE3H s freca = 180.0 MPa
2) stRE232|E Z32|E9l 588
TE st =37 51822 (MPa)
1 St U EZMe AE 0.4fck
2 FolE+HIHTE IR EQL LA EEte 2EX} 1,89 15% &7+
- 3 EURSY
fcca=0.4 x fck =-0.4 x - = 0.0 MPa
- 583y

. fcta =0.07 x fck = 0.07 x - = 0.0 MPa




3) ZAe seay ( HSB500 )

Z7tg (%)
TE stEe| =gt
Mol EZHE Fo| EZHE
1 Je|zet AxFFo FE2 Helst F5t5 0 0
i AEA 15 0
2 FolE
Ol &Hod 0 0
, | FE ¢ siemazelEe) asA 50 1
AR EERle| 2 At o| xtoq 15 15
® Uz MREEUX|2 51Z2SH
. feva - 230.0 MPa
@ &= sHEEUX 2 5128 (2Z= H7)
- Al BT HE
b = 2400.0 mm (2= meo| =) i = 1 (S THAF)
n= 5 (Berer 24l oshM FEE= e )
t_min = 2400 / (80 x 1 x 5) = 6.0 mm < t = 18 mm - 0.K.
- AT EAFH HE
b = 2400.0 mm (2= meo| =) i = 1 (S THA )
n = 5 (Berer 2ol oshM FEE=E e )
t_min = 2400 / (44 x 1 x 5) = 10.9 mm < t = 18 mm o 0.K.
- 52384
@ b/(22xixn) = 21.8mm ® b/(44xixn) = 10.9mm © b/(80xixn) = 6.0mm
t = 18mm O|E2Z, oo fslal = -[230 - 5.2 x (b/(txixn) - 22)] = -205.7 MPa
4) SEEo 2T HE (2L Al2cts 2 =y
- 2AMH t min=b/ (281 x 1.2) = 2680 / (281 x 1.2 = 7.948
07| M, v (fca/fc) = +(230/88.919) = 1.521 > 1.2 1.20 Mg
- 2AdT t_min=b / (281 x 1.096) = 2680 / (281 x 1 = 8.702
07| M, v (fca/fc) = +(205.733/171.324) 1.096 < 1.2 1.10 Mg
“ot_min = 8.702 < t = 14.0 mm 0.K.
5) 31284H stax=&
23y =g stE=x=g
1 S M CHA| AKX S+sIRE 2 AR E XS
2 SIS CEA 1 + AMRHIEE X}E
3 Ol SEMctA: 2 + (2XtDHSHE) + (&3sHE) + (XH™AS)
4 olZetAMEtA: 3 + (FBIZ) + (H=FF)
5 O|ZEHMCHA: 4 + (2XX})
6 O|ZEHMCtA: 4 - (2XX})




6) 5835 4=z (EF2I: MPa)
RE-BAR CONCRETE STEEL
7 ApSuichpt stEE3elE AR ZRx] SHE Z e x|
aoige | 51884 | sleisa | 51884 | seisd | 51833 | sldsd 5&38
1 - - - - 34.7 287.5 -24.9 -257.2
2 - - 0.0 0.0 123.8 230.0 -88.9 -205.7
.. 3 91.3 160.0 0.0 0.0 203.7 230.0 -171.3 -205.7
4 82.7 160.0 0.0 0.0 195.5 230.0 -183.3 -205.7
5 81.3 184.0 0.0 0.0 219.0 264.5 -153.7 -236.6
6 84.2 184.0 0.0 0.0 171.9 264.5 -212.9 -236.6
883y (888 ET=HX 22 @t) 135.0
z|f 5 82=H| (f/fa)_max
gHESH HE (f/fa)® + (t/ta)?
7) 2N SHAE
TE AEHIEE (SR EI2E| MR EUX| [ SIREUX] | MHSH |[ASHASH| S| HHSHUE
1 - - 0.121 0.097 6.559 168.8 0.04 0.02
2 - 0.000 0.538 0.432 23.254 135.0 0.17 0.32
2 2a 3 0.571 0.000 0.886 0.833 56.27 135.0 0.42 0.96
4 0.517 0.000 0.850 0.891 56.27 135.0 0.42 0.97
5 0.442 0.000 0.828 0.650 56.27 155.3 0.36 0.82
6 0.458 0.000 0.650 0.900 56.27 155.3 0.36 0.94
gh=of CHSk QHHE ZAL (= £.4.7]13.9.3.2)
1) g=384
-HZ fy = 400.0 MPa
- SstREZ 38 E fcy=3/5x%x-= 0.0 MPa
- ZA : ( HSB500 ) fy = 380.0 MPa
2) FststE stE=E ¢
gSHzH H55tE sHExg
1 1.3 x (LHSHE) + 2.15 x (&28+E) + 1.0 x 2EA +1.0 x (A=FF+IE[=Z)
2 1.3 x (LH3sIE) + 2.15 x (&s+E) - 1.0 x 2 +1.0 x (A=F=F+32[Z)
3 1.3 x (LHSHE) + 2.15 x (&2stE) + 1.0 x 2%}
4 1.3 x (1¥3sIE) + 2.15 x (&stE) - 1.0 x 2LAt
3) SetstE AEA D} (Et2l: MPa)
RE-BAR CONCRETE STEEL
& AbSapctm steZ 3zl E MR EUE SHEEUX|
Aoigy | S283 | 5l08e | £S58Y | 48y | ¢888 | sid8™ gE8y
1 157.9 400.0 0.00 0.0 328.2 380.0 -249.4 -380.0
2=e 2 160.8 400.0 0.00 0.0 276.0 380.0 -308.7 -380.0
3 166.5 400.0 0.00 0.0 331.4 380.0 -237.5 -380.0
4 169.4 400.0 0.00 0.0 284.3 380.0 -296.7 -380.0
0 g=3=H| (f/fy)_max = 0.872 < 1.0 0.K.
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t1
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t3
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Tcu
Th

Tel

b1

o = 57| (mm)
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A

5t
=
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1908.63
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Lo

B1
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Hr

)
KO
Ka
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15.7
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1391.6
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-1329.4

-432.4
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-926.7

193.7
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o
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63.4

16

TH

, M (kN-m)

, T (kN-m)

=
S,

R 32| E Xt

= Ux+5

% DL1

SET = X|



olo

il
]

T H : g 5| s
5 Ndv— - o e L Ndv LS 5 >
2 g g
Ns —-—f-— — e L - — Ns > 3
Nsy—ee - — - — - — - I —-— Nsv - ;‘% E; %
_ y 8 ol - =
2 o9 ¢
AW/ /H/ AV 2l
X
Ns: EFAM™ T4, Nev: CHAEFAAl T4, Ndv:O|ZEMAl =4
1) & (DL1)
TE cod As y As -y I x Ad? I's
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )

A2 EB X 500X 18 X2 18,000 2,537 4.567 .E+07| 4.860.E+05 4.360.E+10 4.360.E+10
AR E 0X0X0 - - - - - -
S5 2,514.0X12%X2 60,336 1,271 7.669.E+07| 3.178.E+10 5.088.E+09 3.687.E+10
stz = 180X 16X 4 11,520 104 1.198.E+06| 3.110.E+07 8.852.E+09 8.883.E+09

StEEZHUX| 2600 X 14 X1 36,400 7 2.548 E+05| 5.945.E+05 3.450.E+10 3.450.E+10

A 126,256 1.238.E+08 1.239.E+11
- EA ys = 123805936/126256 = 980.6 mm
Ysu = 980.6 - 2546 = -1565.4 mm
Ysl| = 980.6 mm
- AMSIEUX] S
- fsu = Mdl x Ysu / Is = -1,417.5x1000000 x (-1565.4) / 123856987341.8 = 17.915 MPa
- fsl = Mdl x YsI / Is = -1,417.5x1000000 x 980.6/123856987341.8 = -11.222 MPa
2) THgrMd o (DL2)
e chod Asv y Asv -y Ix Ad? Isv
(mm2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
STEEL 126256.0 980.6 1.24 . E+08 1.24 E+11 - 1.24 E+11
A 126256.0 1.24 E+08 1.24 E+11
- EA ysv = 123806634/126256 = 980.6 mm b= 0
Ysvsu = 980.6-2546= -1565.4 mm
Ysvs| = 980.6 mm
- AMSIEUX] S
- fvsu = Md2 x Ysvsu /lsv = -3288.638x1000000 x (-1565.4) / 123856987341.8 = 41.564 MPa
- fvsl = Md2 x Ysvsl / Isv = -3288.638x1000000 x 980.6/123856987341.8 = -26.037 MPa




(DL3, LL, SET)

T = w | e | e | e | e ()
A RHiE D M2 H19x100 28650.0
Ehotetetm M2 28650.0 2678.0| 7.672.E+07 5.484 .E+10 5.484 .E+10
CHATHA A 126256.0 980.6| 1.238.E+08| 1.239.E+11 1.244 E+10 1.363.E+11
A 154906.0 2.005.E+08 1.911 . E+11
- 2Xt BHE A% k = -0.154
EA Ydv = 200531334/154906 = 1295 mm
Atc = 6300x240 = 1512000 mm?
EFM A =1 ns = 205000/200000 = 1
n = 7 n' = 0
Ydvru= 1294.5-2748= -1453.5 mm Ddvr = 1294.5 - 2678 = -1383.5 mm
Ydvrcl= 1294.5-2608=  -1313.5 mm Ddvs = 1294.5 - 980.6 = 313.9 mm
Ydvsu= 1294 .5-2546= -1251.5 mm Ddv = 1383.5 + (313.9) = 1697.4  mm
Ydvs|= 1294.5 mm
® 1HstE (DL3)
- MEHZ 29
fdvru = Md3 x Ydvru/(ns x lv)=-1,329.4x1000000x(-1453.5)/(1x191135566266.8) 10.110 MPa
- MSIEUX SH
fdvsu = Md3 x Ydvsu / Iv = -1329.439x1000000 x (-1251.5)/191135566266.8 = 8.705 MPa
fdvsl = Md3 x Ydvsl / lv = -1329.439x1000000 x 1294.5/191135566266.8 = -9.004 MPa
@ #stE (LL)
- MEHZ 29
fdvru = Md3 x Ydvru/(ns x Iv)= -7055.7x1000000x(-1453.5) /(1x191135566266.8) 53.655 MPa
- MSIEHUX SH
fdvsu = Md3 x Ydvsu / lv = -7055.7x1000000 x (-1251.5)/191135566266.8 = 46.199 MPa
fdvsl = Md3 x Ydvsl / Iv = -7055.7x1000000 x 1294.5/191135566266.8 = -47.786 MPa
® XIE &S (SET)
- MEHZ 29
fdvru = Md3 x Ydvru/(ns x lv)= -221.4x1000000x(-1453.5)/(1x191135566266.8)= 1.684 MPa
- MSIEUX 3H
fdvsu = Md3 x Ydvsu/lv= -221.4x1000000 x (-1251.5) / 191135566266.8= 1.450 MPa
fdvsl = Md3 x Ydvsl/Iv= -221.4x1000000 x 1294.5/191135566266.8= -1.499 MPa




4) 32| =
TE = (épg ) (5;) ?;;; ? (m$f ) (gﬁj ) (mﬁg )
ARttt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 216000.0 2688.0 5.806.E+08| 1.037.E+09 8.568.E+10 8.671.E+10
EMA 126256.0 980.6| 1.238.E+08| 1.239.E+11 1.466.E+11 2.705.E+11
A 342256.0 7.044 .E+08 3.572.E+11
- EtdAHl 0 = 7 n' = 0
- =4 yv1 = 704414634/342256 = 2058.2 mm
T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 108000.0 2688.0( 2.903.E+08| 5.184.E+08 9.146.E+10 9.198.E+10
EMHA 126256.0 980.6| 1.238.E+08| 1.239.E+11 7.823.E+10 2.021.E+11
A 234256.0 4.141 .E+08 2.941 E+11
- ERMAHIn =nx (1 + Dy /2)=7Tx(1+2/2) = 14
- EA ydv1 = 414110633.6/234256 = 1767.8 mm
Yv1tcu= 2058.2-2808= -749.8 mm Dtc1 = 2058.2 - 2688 = -629.8 mm
Yvitcl= 2058.2-2568= -509.8 mm Ddvtcl = 1767.8 - 2688 = -920.2 mm
Yvisu= 2058.2-2546= -487.8 mm Avl = As +Ac/n1 = 234256.0  mm?
Yvisl= 2058.2 mm dcl = dv x As / (Ac/nl1+As)= 920.230 mm
Dvs1= 2058.2-980.6= 1077.6  mm dst =dv - dcl = 787.170 mm
Dv1= 629.8+1077.6= 1707.4  mm
® 2xtn™stE ot F2|Z 7
- 2xF 1™stEof| 9§t HiEE 2 5H
Ntc = Md3 / (n x ldv) x Ddvct x Atc
= -1329.439x1000000/(7x357180978512.8) x(-629.8) x1512000 = 506,333 N
- ActHo| WMl 2 2 HEHE ¢
Ptvli = Ntc x 2 x &4 /(2 + &, ) = 506333.3x2x2/(2+2) = 506,333 N
Mvi = Ptvl x Ddvtcl
= 506333.3x (-920.2) /1000000 = -465.9 kN-m
- MEHZ 29
- fviru = Ptvl / Arv + k x Mv1 x Yvru / (lrv)
= 506333.3/154906+(-0.154) x(-465.9)x1000000x(-1453.5) /191135566267
= 2.723 MPa
- MSIEUX SH
fvisu = Ptvl / Avl + k x Mv1 x Ydvsu / Iv1
= 506333.3/234256+(-0.154) x(-465.9) x1000000x (487 .8) /294065138348 . 239
= 2.042 MPa
- fvisl = Ptvl / Avl + k x Mv1 x Ydvsl / Ivi

506333.3/234256+(-0.154) x(-465.9) x1000000x2058 . 2/294065138348 . 239

2.664 MPa



- fv2sl = Ptv2 / Av2 + k x Mv2 x Ydv2sl / Iv2
= -3985198.1/198256+(-0.154) x4333.1x1000000x1600.7/257870983628 . 36

—-24.243 MPa

v~
e crod Av1 y Avl -y [ X Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6300x240 1,512,000 7.258.E+09
ShotAHRHEEE 72,000 2,688 | 1.935.E+08| 3.456.E+08 8.512.E+10 8.547.E+10
EMHA 126,256 981 1.238.E+08| 1.239.E+11 4.855.E+10 1.724 E+11
A 198,256 - | 3.173.E+08 2.579.E+11
BFMASHIn2 =nx (1+ dp /2)=7x(1+4/2) = 21
EA ydv2 = 317342633.6/198256 = 1600.70 mm
Ec2 = Es / n2 = 205000/21 = 9761.9 MPa
Ydv2su = 1600.7 - 2546 = -945.3 mm
Ydv2s| = 1600.7  mm
M CtHo| UMStE =
Ptv2 = Ec2 x e€s x Atc = -9761.9x0.00027x1512000 = - 3,985,198 N
Ddv = 1600.7 - 2688 = 1,087 mm
Av2 = As + Acu/n2 = 126256 + 1512000 / 21 = - mm?
dc2 = dv-As / (Ac/n2 + As) = 1707.4 x 126256 / (1512000 / 21 + 126256) = 1,087 mm
ds2 = dv - dc2 = 1707.4 - 1087.3 = 620 mm
M CHHO| UMStE HRHE ¢
- Mv2 = Ptv2 x Ddv
= [ -3985198.1 x (-1087.3) ] / 1000000
= 4333.1 kN-m
MREHEZ 3% ¢
- fv2ru = Ptv2 / Av + k x Mv2 x Ydvru / lv
= -3985198.1/154906+(-0.154) x4333.1x1000000x( -1453.5) /191135566267
= -20.652 MPa
MStEHA| SH ¢
- fv2su = Ptv2 / Av2 + k x Mv2 x Ydv2su / Iv2
= -3985198.1/198256+(-0.154) x4333.1x1000000x( -945.3) /257870983628 . 36
= -17.655 MPa




- Ptv3 s x o x At x Atc / n = 205000x0.000012x10x1512000/7 = 5313600.0 N
- Mv3 tv3 x Ddvr = 5313600x-629.8 / 1000000 = -3346.5 kN-m

H =x o .
- g"T’S_:L BE—:‘. .

=E
=P

- fv3ru = Ptv3 / Av + k x Mv3 x Ydvru / Iv - Es- €t
5313600/154906 + (-0.154)x(-3346.5)x(-1453.5) / 191135566266.8 - 205000 x 0.00012

= 5.783 MPa
- ASIEUX] SH ¢
- fv3su = Ptv3 / Av + k x Mv3 x Ydvsu / v
= 5313600 /154906+(-0.154)x(-3346.5)x1000000x(-1251.5) /191135566266 .8 30.928 MPa
- fv3sl = Ptv3 / Av + k x Mv3 x Ydvsl / v
= 5313600 /154906+(-0.154)x(-3346.5)x100000x1294.5/191135566266.8 = 37.792 MPa
(5) Mot 2 I EE SHMY
1) g
- F o= 6081642.8 mm?
T=S/MAM+T/(2xFxt3)

= 331.76 x 1000 /60336 + 63.38x1000000 / ( 2 x 6081642.8x12) = 5.933 MPa

6081642.8 mm?
= S/ Aw+T/(2xFxt3)
= 026.75 x 1000 /60336 + 193.73x1000000 / ( 2 x 6081642.8x12) = 16.687 MPa

3) Ol S et Al
= 6125300.7 mm?

. F =
T =S/ M+T/(2xFxt3)
= 1344.57 x 1000 /60336 + 1635.86x1000000 / ( 2 x 6125300.7x12) = 33.412 MPa
(6) sl23UE (= =.d71342)
1) 2o 838H ( Sb400 )
- 3oy S frta = 160.0 MPa
- slgg=sl s frea = 180.0 MPa
2) St E232|E EZ32|E° §E8H
o 3tz o =3t 58382 (MPa)
1 st seilezAMe A& 0.4fck
D) FotE+HlS MR 32| EQt UM SHE et 2E X} 1.8 15% Z7t
- 3 EURSY
fcca=0.4 x fck =-0.4 x - = 0.0 MPa
- 58288

. fcta =0.07 x fck = 0.07 x - = 0.0 MPa



3) ZAe seay ( HSB500 )

Z7tg (%)
TE stEe| =gt
Mol EZHE Fo| EZHE
1 Je|zet AxFFo FE2 Helst F5t5 0 0
AEA 15 0
2 FolE
Ol &Hod 0 0
, | FE ¢ siemazelEe) asA 50 1
AR EERle| 2 At o| xtoq 15 15
® Uz MREEUX|2 51Z2SH
. fsua = 230.0 MPa
@ &= sHEEUX 2 5128 (2Z= H7)
- Al BT HE
b = 2400.0 mm (2= meo| =) i = 1 (S THAF)
n = 5 (Berer 24l oshM FEE= e )
t_min = 2400 / (80 x 1 x 5) = 6.0 mm < t = 14 mm - 0.K.
- AT EAFH HE
b = 2400.0 mm (2= pmeo| =) i = 1 (S THA )
n = 5 (Berer 2ol oshM FEE=E e )
t_min = 2400 / (44 x 1 x 5) = 10.9 mm < t = 14 mm o 0.K.
- 52384
@ b/(22xixn) = 21.8mm ® b/(44xixn) = 10.9mm © b/(80xixn) = 6.0mm
t = 14 mm O|E2Z, oo fslal = -[230 - 5.2 x (b/(txixn) - 22)] = -166.1 MPa
4) SEEo 2T HE (2L Al2cts 2 =y
- 2AMH t min="b/ (281 x 1.2) = 2514 / (281 x 1.2 = 7.456
07| M, v (fca/fc) = +/(230/37.259) = 2.111 > 1.2 1.20 Mg
- 2AdT t min=b/ (281 x 1.2) = 2514 / (281 x 1.2 = 7.456
07| M, v (fca/fc) = +(166.114/95.548) 1.319 > 1.2 1.20 Mg
“ot_min = 7.456 < t = 12.0 mm 0.K.
5) 31284H stax=&
g3g=¢ st=x3t
1 S M CHA| AKX S+sIRE 2 AR E XS
2 SIS CEA 1 + AMRHIEE X}E
3 Ol SEMctA: 2 + (2XtDHSHE) + (&3sHE) + (XH™AS)
4 olZetAMEtA: 3 + (FBIZ) + (H=FF)
5 O|ZEHMCHA: 4 + (2XX})
6 O|ZEHMCtA: 4 - (2XX})




RE-BAR CONCRETE STEEL
AR H{EHT StREZ3ZE AEZUX] SHEZHX|
HiSH | 58S | stHSH | o288 | H4HEH | 23 St 2 5188y
- - - - 17.9 287.5 -11.2 -207.6
- - 0.0 0.0 59.5 230.0 -37.3 -166.1
222 65.4 160.0 0.0 0.0 115.8 230.0 -95.5 -166.1
47.5 160.0 0.0 0.0 100.2 230.0 =117 .1 -166.1
53.3 184.0 0.0 0.0 131.1 264.5 -79.3 -191.0
4.7 184.0 0.0 0.0 69.3 264.5 -154.9 -191.0
3 2ZEX 42 @) 135.0
(f/fa)_max
(f/fa)2 +(t/ta)?
SHIEHE (R I2(El A2 ZUX| | SIEZUX| | M3 |5iS3THSH| S| HHSHUE
- - 0.062 0.054 5.933 168.8 0.04 0.01
2 - 0.000 0.259 0.224 22.620 135.0 0.17 0.09
3 0.409 0.000 0.504 0.575 56.032 135.0 0.42 0.50
4 0.297 0.000 0.436 0.705 56.032 135.0 0.42 0.67
5 0.290 0.000 0.496 0.415 56.032 155.3 0.36 0.38
6 0.227 0.000 0.262 0.811 56.032 155.3 0.36 0.79
At (= £.4.7]13.9.3.2)
fy = 400.0 MPa
fcy =3/ 65x - = 0.0 MPa
SB500 ) fy = 380.0 MPa
‘:‘I-
H=sts stexd
1.3 x (DH3E) + 2.15 x (E35HE) + 1.0 x 2EX +1.0 x (H=FF+32(T)
1.3 x (2HsHE) + 2.156 x (&stE) - 1.0 x XA +1.0 x (A=FF+32|=2)
1.3 x (RH3E) + 2.15 x (&s+E) + 1.0 x 22Xt
1.3 x (LHSIE) + 2.15 x (&38+E) - 1.0 x 2EA}
Z 1t (2H2: MPa)
RE-BAR CONCRETE STEEL
AR HEEHT SR Z232E AREEUX| SHEEEX|
HiSH | ESH | stiSH | EE3YH | 4HEH | 534 5t S =89
116.4 400.0 0.00 0.0 203.3 380.0 -146.7 -380.0
5o 2 104.8 400.0 0.00 0.0 141.4 380.0 -222.3 -380.0
3 134.3 400.0 0.00 0.0 218.9 380.0 -125.1 -380.0
4 122.7 400.0 0.00 0.0 157.0 380.0 -200.7 -380.0
Z| o} &5 33| (f/fy)_max = 0.585 < 1.0 S 0.K.
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olo

il
]

1 I u 5 g 5 =
5 Ndv— - o e L Ndv LS 5 >
2 g g
Ns —-—f-— — e L - — Ns > 3
Nsy—ee - — - — - — - I —-— Nsv - ;‘% E; %
_ y 8 ol - =
@ elela
AW/ /ﬂ/ M 2l
X
Ns: EFAM™ T4, Nev: CHAEFAAl T4, Ndv:O|ZEMAl =4
1) & (DL1)
e chod As y As -y Ix Ad? I's
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )

A2 EB X 500%X24 X2 24,000 3,198 7.675.E+07| 1.152.E+06 8.526.E+10 8.526.E+10
AR E 0X0X0 - - - - - -
S5 3,168.0X16X2 101,376 1,602 1.624 E+08| 8.479.E+10 8.455 . E+09 9.324 E+10
stz = 180X 16X 4 11,520 108 1.244 E+06| 3.110.E+07 1.673.E+10 1.676.E+10

StEEZHUX| 2582.8X18 X1 46,490 9 4.184 .E+05| 1.255.E+06 7.908.E+10 7.908.E+10

A 183,386 2.408 .E+08 2.743 E+11
- EA ys = 240818921/183385.9 = 1313.2 mm
Ysu = 1313.2 - 3210 = -1896.8 mm
Ysl| = 1313.2 mm
- AMSIEUX] S
- fsu = Md1l x Ysu / Is = -4,325.7x1000000 x (-1896.8) / 274343448315.4 = 29.907 MPa
- fsl = Mdl x YsI / Is = -4,325.7x1000000 x 1313.2/274343448315.4 = -20.706 MPa
2) THgrMd o (DL2)
e chod Asv y Asv -y Ix Ad? I'sv
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
STEEL 183385.9 1313.2 2.41.E+08 2.74 E+11 - 2.74 E+11
A 183385.9 2.41.E+08 2.74 E+11
- EA ysv = 240822364/183385.9 = 1313.2 mm b= 0
Ysvsu = 1313.2-3210= -1896.8 mm
Ysvs| = 1313.2 mm
- AMSIEUX] S
- fvsu = Md2 x Ysvsu /lsv = -12834.99x1000000 x (-1896.8) / 274343448315.4 = 88.741 MPa
- fvsl = Md2 x Ysvsl / Isv = -12834.99x1000000 x 1313.2/274343448315.4 = -61.437 MPa




3) olZ&A : (DL3, LL, SET)
T = w | e | e | e | e ()
AR M2 H19x100 28650.0
Ehotetet o M2 28650.0 3336.0| 9.558.E+07 8.769.E+10 8.769.E+10
THA A A 183385.9 1313.2| 2.408.E+08| 2.743.E+11 1.370.E+10 2.880.E+11
A 212035.9 3.364.E+08 3.757.E+11
- 2AF BHE A= k = 0.058
- £ Ydv = 336398764/212035.9 = 1587 mm
Atc = 6300x240 = 1512000 mm?
- ERM A | ns = 205000/200000 = 1
n = 7 n' = 0
Ydvru= 1586.5-3406= -1819.5 mm Ddvr = 1586.5 - 3336 = -1749.5  mm
Ydvrcl= 1586.5-3266=  -1679.5 mm Ddvs = 1586.5 - 1313.2 = 273.3 mm
Ydvsu= 1586.5-3210= -1623.5 mm Ddv = 1749.5 + (273.3) = 2022.8 mm
Ydvs|= 1586.5 mm
® 1HstE (DL3)
- MEEHZ 89
fdvru = Md3 x Ydvru/(ns x Iv)=-5,460.4x1000000x(-1819.5)/(1x375731565834.4) 26.442 MPa
- ASIEMX S
fdvsu = Md3 x Ydvsu / lv = -5460.355x1000000 x (-1623.5)/375731565834.4 = 23.594 MPa
fdvsl = Md3 x Ydvsl / Iv = -5460.355x1000000 x 1586.5/375731565834.4 = -23.056 MPa
@ &8s (LL)
- MEEHZ 89
fdvru = Md3 x Ydvru/(ns x Iv)= -14298x1000000x(-1819.5) /(1x375731565834.4)= 69.239 MPa
- Aetzax| g
fdvsu = Md3 x Ydvsu / Iv = -14298x1000000 x (-1623.5)/375731565834.4 = 61.780 MPa
fdvsl = Md3 x Ydvsl / Iv = -14298x1000000 x 1586.5/375731565834.4 = -60.372 MPa
@ XIE& st (SET)
- MEEHZ 89
fdvru = Md3 x Ydvru/(ns x Iv)= -483.2x1000000x(-1819.5) /(1x375731565834.4)= 2.340 MPa
- ASIEMX S
fdvsu = Md3 x Ydvsu/lv= -483.2x1000000 x (-1623.5) / 375731565834.4= 2.088 MPa
fdvsl = Md3 x Ydvsl/lv= -483.2x1000000 x 1586.5/375731565834.4= -2.040 MPa




4) 32| =
ag choy Avi y Avl ey Ix Ad? v
(mm?2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARttt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 216000.0 3346.0( 7.227.E+08| 1.037.E+09 1.882.E+11 1.892.E+11
EMHA 183385.9 1313.2| 2.408.E+08| 2.743.E+11 2.217 .E+11 4.960.E+11
A 399385.9 9.636.E+08 6.852.E+11
- EtdAHl 0 = 7 n' = 0
- EA yv1l = 963558364/399385.9 = 2412.6 mm
T = (mAmv21 ) (mym) ?%:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
ARt 6300x240 1512000.0 7.258.E+09
EHoE AR uEHTH 108000.0 3346.0( 3.614.E+08| 5.184.E+08 1.768.E+11 1.773.E+11
EMHA 183385.9 1313.2| 2.408.E+08| 2.743.E+11 1.041.E+11 3.784.E+11
A 291385.9 6.022.E+08 5.557.E+11
- ERMAHIn =nx (1 + Dy /2)=7Tx(1+2/2) = 14
- EA ydv1 = 602190363.9/291385.9 = 2066.6 mm
Yvitcu= 2412.6-3466=  -1053.4 mm Dtc1 = 2412.6 - 3346 = -933.4 mm
Yvitcl= 2412.6-3226= -813.4 mm Ddvtcl = 2066.6 - 3346 = -1279.4  mm
Yvisu= 2412.6-3210= -797.4 mm Avl = As +Ac/n1 = 291385.9  mm?
Yvisl= 2412.6  mm dcl = dv x As / (Ac/nl1+As)= 1279.358 mm
Dvs1= 2412.6-1313.2= 1099.4  mm dst =dv - dcl = 753.442 mm
Dv1= 933.4+1099.4= 2032.8 mm
® 2xtn™stE ot F2|Z 7
- 2xF 1™stEof| 9§t HiEE 2 5H
Ntc = Md3 / (n x ldv) x Ddvct x Atc
= -5460.355x1000000/ (7x685222064906 . 4) x(-933.4) x1512000 = 1,606,612 N
- ActHo| WMl 2 2 HEHE ¢
Ptvli = Ntc x 2 x &4 /(2 + &, ) = 1606612.3x2x2/(2+2) = 1,606,612 N
Mvi = Ptvl x Ddvtcl
= 1606612.3x (-1279.4) /1000000 = -2055.4 kN-m
- MEHZ 29
- fviru = Ptvl / Arv + k x Mv1 x Yvru / (lrv)
= 1606612.3/212035.9+(0.058) x(-2055.4) x1000000x(-1819.5) /375731565834
= 8.154 MPa
- MSIEHUX SH
fvisu = Ptvl / Avl + k x Mv1 x Ydvsu / Iv1
= 1606612.3/291385.9+(0.058) x(-2055.4) x1000000x(-797.4) /555735155460 . 32
= 5.685 MPa
- fvisl = Ptvl / Avl + k x Mv1 x Ydvsl / Ivi

1606612.3/291385.9+(0.058) x(-2055.4) x1000000x2412.6/555735155460 . 32

4.996 MPa




- fv2sl = Ptv2 / Av2 + k x Mv2 x Ydv2sl / Iv2

= -3985198.1/255385.9+(0.058) x5817 . 2x1000000x 1886 . 3/488333109814 . 499

-14.301 MPa

v~
e crod Av1 Avl -y [ x Ad? [v1
(mm? ) (mm® ) (mm* ) (mm* ) (mm* )
ARt 6300x240 1,512,000 7.258.E+09
ShotAHRHEEE 72,000 2.409.E+08| 3.456.E+08 1.534 E+11 1.538.E+11
EMHA 183,386 2.408.E+08| 2.743.E+11 6.023.E+10 3.346.E+11
A 255,386 4.817.E+08 4.883.E+11
BFEASHIn2 =nx (1+ ®p /2)=7x(1+4/2) 21
EA ydv2 = 481734363.9/255385.9 = 1886.30 mm
Ec2 = Es / n2 = 205000/21 = 9761.9 MPa
Ydv2su = 1886.3 - 3210 =  -1323.7 mm
Ydv2s| = 1886.3 mm
M CtHo| UMStE =
Ptv2 = Ec2 x e€s x Atc = -9761.9x0.00027x1512000 = - 3,985,198 N
Ddv. = 1886.3 - 3346 = - 1,460 mm
Av2 = As + Acu/n2 = 183385.9 + 1512000 / 21 - mm?
dc2 = dv-As / (Ac/n2 + As) = 2032.8 x 183385.9 / (1512000 / 21 + 183385.9) 1,460 mm
ds2 = dv - dc2 = 2032.8 - 1459.7 = 573 mm
M CHHO| UMStE HRHE ¢
- Mv2 = Ptv2 x Ddv
= [ -3985198.1 x (-1459.7) 1 / 1000000
= 5817.2 kN-m
MREHEZ 3% ¢
- fv2ru = Ptv2 / Av + k x Mv2 x Ydvru / lv
= -3985198.1/212035.9+(0.058) x5817 .2x1000000x( -1819.5) /375731565834
= -20.429 MPa
MStEHA| SH ¢
- fv2su = Ptv2 / Av2 + k x Mv2 x Ydv2su / Iv2
= -3985198.1/255385.9+(0.058) x5817.2x1000000x(-1323.7) /488333109814 . 499
= -16.519 MPa




x Atc / n = 205000x0.000012x10x1512000/7 =
= 5313600x-933.4 / 1000000 =

- Ptv3 SX a x A
- Mv3 tv3 x Ddvr

H =x o .
- g"T’S_:L BE—:‘.

=E
=P

Ptv3 / Av + k x Mv3 x Ydvru / Iv - Es- et

- fv3ru =

- MEtEUR S

- fv3su = Ptv3 / Av + k x Mv3 x Ydvsu / lv

- fv3sl = Ptv3 / Av + k x Mv3 x Ydvsl / lv
= 5313600 /212035.9+(0.058) x(-4959.7)x100000x1586.5/375731565834 .4 =

= S/ MA+T/(2xFxt3)
= 786.91 x 1000 /101376 + 585.38x1000000 / ( 2 x 7676639.8x16) =

= S/ MAw+T/(2xFxt3)
= 1582.84 x 1000 /101376 + 684.34x1000000 / ( 2 x 7676639.8x16) =

3) ol St Al

S/ Mm+T/(2xFxt3)
= 1945.38 x 1000 /101376 + 2933.74x1000000 / ( 2 x 7720370.1x16) =

1) 29 528 ( Sp400 )
- 3 Rolxs frta = 160.0 MPa
- o=y frca = 180.0 MPa

5313600 /212035.9+(0.058)x(-4959.7)x1000000x(-1623.5) /375731565834 .

5313600.0 N
-4959.7 kN-m

5313600/212035.9 + (0.058) x(-4959.7)x(-1819.5) / 375731565834.4 - 205000 x 0.00012

1.853 MPa

26.303 MPa

23.845 MPa

7676639.8 mm?

10.145 MPa

7676639.8 mm?

18.399 MPa

7720370.1 mm?

31.065 MPa

(= =.M.7]34.2)

T st = 528 (MPa)
1 St U EZMe AE 0.4fck
2 FolE+HIHTE IR EQL LA EEte 2EX} 1.8 15% S71
- S eY=sY
fcca=0.4 x fck =-0.4 x - = 0.0 MPa
- 3 Bolmey
0.0 MPa

. fcta =0.07 x fck = 0.07 x - =




3) ZAe seay ( HSB500 )

Z7tg (%)
TE stEe| =gt
Mol g ZHE Fo| EZHE
1 Je|zZet AxFFo FEE#2 Helst F5t5 0 0
i AEA 15 0
2 FolE
Ol &Hod 0 0
, | FE ¢ siemazelse) s 50 1
AR EERle| 2 At o| xtoq 15 15
® Uz MREEUX|2 51Z2SH
. feva - 230.0 MPa
@ &= sHEEUX 2 5128 (2Z= H7)
- Al BT HE
b = 2400.0 mm (2= meo| =) i = 1 (S THAF)
n = 5 (Berer 24l oshM FEE= e )
t_min = 2400 / (80 x 1 x 5) = 6.0 mm < t = 18 mm - 0.K.
- AT EAFH HE
b = 2400.0 mm (2= pmeo| =) i = 1 (S THA )
n = 5 (Berer 2ol oshM FEE=E e )
t_min = 2400 / (44 x 1 x 5) = 10.9 mm < t = 18 mm o 0.K.
- 52384
@ b/(22xixn) = 21.8mm ® b/(44xixn) = 10.9mm © b/(80xixn) = 6.0mm
t = 18mm O|E2Z, oo fslal = -[230 - 5.2 x (b/(txixn) - 22)] = -205.7 MPa
4) SEEo 2T HE (2L Al2cts 2 =y
- 2AMH t_min=>b/ (281 x 1.2) = 3168 / (281 x 1.2 = 9.395
07| M, v (fca/fc) = +(230/82.143) = 1.583 > 1.2 1.20 Mg
- 2AdT t_min="b / (281 x 1.108) = 3168 / (281 x 1 = 10.175
07| M, v (fca/fc) = 4 (205.733/167.611) 1.108 < 1.2 1.11 Mg
“ot_min = 10.175 < t = 16.0 mm 0.K.
5) 31284H stax=&
23y =g stE=x=g
1 S M CHA| ZHAHXS+sIRE 2 AR E XS
2 SIS CEA 1 + AR HIEE XI5
3 Ol SEMctA: 2 + (2XtDHSHE) + (&3sHE) + (XH™AS)
4 olZstdEtA: 3+ (FBIZ) + (H=FF)
5 O|ZEHMCHA: 4 + (2XX})
6 O|ZEHMCtA: 4 - (2XX})




RE-BAR CONCRETE STEEL
AR HLEHT StREZ3ZE AR ZUX] SHEZHX|
HiSH | 58S | stHSH | o288 | H4HEH | 23 St 2 5188y
- - - - 29.9 287.5 -20.7 -257.2
- - 0.0 0.0 118.6 230.0 -82.1 -205.7
222 98.0 160.0 0.0 0.0 206.1 230.0 -167.6 -205.7
85.7 160.0 0.0 0.0 195.3 230.0 -176.9 -205.7
87.6 184.0 0.0 0.0 221.6 264.5 -153.1 -236.6
83.9 184.0 0.0 0.0 169.0 264.5 -200.8 -236.6
3 2ZEX 42 @) 135.0
(f/fa)_max
(f/fa)2 +(t/ta)?
SHIEHE (R I2(El A2 ZUX| | SIEZUX| | M3 |5iS3THSH| S| HHSHUE
- - 0.104 0.081 10.145 168.8 0.06 0.01
2 - 0.000 0.516 0.399 28.544 135.0 0.21 0.31
3 0.613 0.000 0.896 0.815 59.609 135.0 0.44 1.00
4 0.536 0.000 0.849 0.860 59.609 135.0 0.44 0.93
5 0.476 0.000 0.838 0.647 59.609 155.3 0.38 0.85
6 0.456 0.000 0.639 0.849 59.609 155.3 0.38 0.87
At (= £.4.7]13.9.3.2)
fy = 400.0 MPa
fcy =3/ 65x - = 0.0 MPa
SB500 ) fy = 380.0 MPa
‘:‘I-
H=3sts stex"
1.3 x (DH35E) + 2.15 x (E35HE) + 1.0 x X +1.0 x (H=FF+32(T)
1.3 x (2HsHE) + 2.156 x (&stE) - 1.0 x B2EA +1.0 x (A=FF+32|=Z)
1.3 x (RH3E) + 2.15 x (&s+E) + 1.0 x 22Xt
1.3 x (LHSIE) + 2.15 x (&H38+E) - 1.0 x 2EA}
Z 1t (2H2: MPa)
RE-BAR CONCRETE STEEL
AR HEEHTH SR E32E AEEUX SHEEEX|
HiSH | ESH | stiSH | EE3YH | 4HEH | 534 5t S =89
172.8 400.0 0.00 0.0 333.2 380.0 -252.0 -380.0
5o 2 169.1 400.0 0.00 0.0 280.6 380.0 -299.7 -380.0
3 185.1 400.0 0.00 0.0 344.0 380.0 —-242.7 -380.0
4 181.4 400.0 0.00 0.0 291.4 380.0 -290.4 -380.0
Z| o} &5 33| (f/fy)_max = 0.905 < 1.0 S 0.K.
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©69,3/4X|H (215AHH) <H| B>
(1) MA=A
AbEHICHTL JelZAH (D>, ) 2
AR et UEFZAF(D, ) 4
StEEZ3BE, =2ZHEH(AY) 10
stREZ 32 E, 2rdEE(a) 0.000012
= AEFFE(¢es) 0.00027
Zx ey 2AF Y AEAHF, Kk -0.06619
Foet o (+) AF, &=
SRk
o & 2 (mm)
] ‘ B1 2400
‘ \ ‘ B2 2400
[:i: . e e sle e .:i:j ::§§r‘gg' B3 6300
. . cscessss ::;§%:§;: - Py
=
t1 22
t2 24
t3 16
tr 0
Tcu 240
Th 40
Tcl 490
b1 100
b2 250
| = 5 (mm)
tcu 60
¥ PESNMA| MolH, SSHEA SEE D3 ©=0.000 tel 40
g2zel=2 H & (mm) FE2Z MY (mm)
Abga|gl 120 12 2 MNEEMX]| 2854 ARHIEEH 6045 n(&Hs) 7
steal2| 220 20 1 SHEZX|| 2554 stesele| 2354 n'(3H) 7
(3) zrgstE
MM | chd ey o|E¢&ty x| ™ &l st
T 2 g A
DL1 DL2 DL3 LL SET
2HE M (kN-m) -12909.8 | -28126.6 | -12909.1 | -21593.3 -511.7 -76050.5
Met= |, S (kN) 1168.0 1802.9 895.1 1419.8 1.9 5287.7
HIE&, T (kN-m) -696.0 -809.8 -484.6 -2749 .1 -43.6 -4783.08

¥ DL1 = ZX+stREZ32|E XIE, DL2 = ARHIEE K=, DL3 = 2it IM™5HE



289 oy
% i C I =
5 e . —— Ndv <0 5 -
> 4 0
NS —-—-————- - —-—Ns ” 3
T N$y—-—-—-—-—-—- -+ —-— Nsv § :g %
5 y 8l 5 - 9 2
. A p—
LG 1
T X
Ns: =HMA™ =4, Nsv: BHFUABIMAl T4, Ndv:O|SEHEAl =
1) =M ¢ (DL1)
o choy As y As -y I Ad? Is
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
HEEUWX 2853.6X24 X1 68,487 3,500 | 2.397.E+08| 3.287.E+06 1.901.E+11 1.901.E+11
afee 120X 12X2 2,880 3,428 | 9.873.E+06] 3.456.E+06 7.317 .E+09 7.320.E+09
S5 3,466.0X16X2 110,912 1,755 | 1.947.E+08| 1.110.E+11 6.940.E+08 1,117 . E+11
stRzl= 220X 20 X1 4,400 132 5.808.E+05| 1.775.E+07 1.275.E+10 1.277 .E+10
SHEE X 2553.6X 22X 1 56,180 11 6.180.E+05| 2.266.E+06 1.867.E+11 1.867.E+11
A 242,859 4.454 E+08 5.086.E+11
- EA ys = 445427530/242859.3 = 1834.1 mm
Ysu = 1834.1 - 3512 = -1677.9 mm
Ys| = 1834.1 mm
- MSIEUX] SH
- fsu = Md1 x Ysu / Is = -12,909.8x1000000 x (-1677.9) / 508611056948.7 = 42.589 MPa
- fsl = Md1 x YsI / Is = -12,909.8x1000000 x 1834.1/508611056948.7 = -46.554 MPa
2) ety (DL2)
e chod Asv y Asv -y Ix Ad? I'sv
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
sHREZ 32 E 2353.6x490 1153281.4 2.31.E+10
gk St EFRIE 164754.5 267.0| 4.40.E+07| 3.30.E+09 1.44 E+11 1.47 .E+11
STEEL 242859.3 1834.1 4.45 E+08] 5.09.E+11 9.74.E+10 6.06.E+11
A 407613.8 4.89.E+08 7.53.E+11
- EA ysv = 489417694/407613.8 = 1200.7 mm n' = 7
Ysvbcu = 1200.7 - 512 = 688.7 mm Ysvsu = 1200.7-3512= -2311.3  mm
Ysvbcl = 1200.7 - 22 = 1178.7  mm Ysvsl = 1200.7 mm
Dsvbc = 1200.7 - 267 = 933.7 mm
- SIRZ32E S
- fsvbcu = Md2xYsvbcu/(n'xlsv) = -28126.59x1000000x688.7/(7x752973855559.7) = -3.675 MPa
- fsvbcl = Md2xYsvbel/(n'xlsv) = -28126.59x1000000x1178.7/(7x752973855559.7) = -6.290 MPa
- MSIEUX] SH
- fvsu = Md2 x Ysvsu /lsv = -28126.59x1000000 x (-2311.3) / 752973855559.7 = 86.336 MPa

- fvsl = Md2 x Ysvsl / Isv = -28126.59x1000000 x 1200.7/752973855559.7 = -44.851 MPa




(DL3, LL, SET)

e = wy | | e | e | e ()
AMRuEE HE H19x96 27504.0
shotebet M2 27504.0 3638.0| 1.001.E+08 1.434 E+11 1.434 E+11
CHU BHA A 407613.8 1200.7| 4.894.E+08] 7.530.E+11 9.680.E+09 7.627 .E+11
A 435117.8 5.895.E+08 9.060.E+11
- 2AF BEHIE A5 k = -0.066
- 4 Ydv = 589481442/435117.8 = 1355 mm
Atc = 6045.3x240 = 1450864 mm?
Abc = 2353.6x490 = 1153281 mm?
- EFM A ] ns = 205000/200000 = 1
n = 7 n' = 7
Ydvru = 1354.8-3708 = -2353.2 mm Ddvr = 1354.8 - 3638 = -2283.2 mm
Ydvrcl = 1354.8-3568 =  -2213.2 mm Ddvbc = 1354.8 - 267 = 1221.3  mm
Ydvbcu = 1354.8-512 = 842.8 mm Ddvs = 1354.8 - 1834.1 = -479.3 mm
Ydvbcl = 1354.8-22 = 1332.8  mm Ddv = 2283.2 + (-479.3) = 1803.9  mm
Ydvsu = 1354.8-3500 = -2145.2 mm
Ydvs| = 1354.8 mm
® 1H™sHE (DL3)
- AMRHZ 9 SHRZEI2E 29 ¢
- fdvru = Md3 x Ydvru/(ns x Iv)=-12,909.1x1000000x(-2353.2) /(1x906031796630.7 33.528 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -12,909.1x1000000x842.8/(7x906031796630.7)= -1.715 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -12,909.1x1000000x1332.8/(7x906031796630.7) -2.713 MPa

- SHEUA

o34
o =1

- fdvsu = Md3 x Ydvsu / Iv = -12909.13x1000000 x (-2145.2)/906031796630.7 = 30.565 MPa
fdvsl = Md3 x Ydvsl / Iv = -12909.13x1000000 x 1354.8/906031796630.7 = -19.303 MPa
@ #3t& (LL)
- AREHZ ¢ SIREdEE 89
fdvru = Md3 x Ydvru/(ns x Iv)= -21593.3x1000000x(-2353.2) /(1x906031796630.7 56.083 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -21593.3x1000000x842.8/(7x906031796630.7)= -2.869 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -21593.3x1000000x1332.8/(7x906031796630.7)= -4.538 MPa

- YSlEHA 3
- fdvsu = Md3 x Ydvsu / Iv = -21593.3x1000000 x (-2145.2)/906031796630.7 = 51.126 MPa
- fdvsl = Md3 x Ydvsl / Iv = -21593.3x1000000 x 1354.8/906031796630.7 = -32.289 MPa
@ X|Hast (SET)
- dFHEZ J SHREFLE 3 ¢
fdvru = Md3 x Ydvru/(ns x Iv)= -511.7x1000000x(-2353.2) /(1x906031796630.7)= 1.329 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -511.7x1000000x842.8/(7x906031796630.7)= -0.068 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -511.7x1000000x1332.8/(7x906031796630.7)= -0.108 MPa
- YSlEHA 3 ¢
- fdvsu = Md3 x Ydvsu/lv= -511.7x1000000 x (-2145.2) / 906031796630.7= 1.212 MPa
- fdvsl = Md3 x Ydvsl/lv= -511.7x1000000 x 1354.8/906031796630.7= -0.765 MPa



T = (mAmv21 ) (mym) ?¥;3 ;l (mrlnz‘( ) (ng ) (mlmv41 )
SHREZ I E 2353.6x490 1153281.4 2.308.E+10 1.928.E+12 1.951.E+12
2 tREE3R|E 128142 .4 267.0] 3.421.E+07| 3.296.E+09 1.348 .E+11 1.381.E+11
[EESRS 242859.3 1834.1| 4.454.E+08] 5.086.E+11 7.116.E+10 5.798.E+11
A 371001.7 4.796.E+08 7.179 . E+11
- EFM A 2=H]:n1-60" =n'x (1 + &4 (60,30)/ 2) =7x(1+0.468/2) = 9
o4 '(60,30) = 0.468 (SHREZIz2[EQ| HIHEAMA|I7IX|S] FE|ZH %)
- EA ysvl = 479642257/371001.7 = 1292.8 mm
Ysvibcu = 1292.8 - 512 = 780.8 mm Ysvisu = 1292.8 - 3500 = -2207.2  mm
Ysvibcl = 1292.8 - 22 = 1270.8 mm Ysvisl = 1292.8 mm
Dsvbc1l =1292.8 - 267 1025.8 mm
® 1xt2™835HE ot 32|= 53}
- Noc =Md2 / (n' x Idsv) x (-Dsvbc) x Abc
= -28126.59x1000000/ (7x752973855559.7) x(933.7)x1153281 .4 = - 5,746,214 N
- M ctHo| WiMel= F3 2 HIZUHE ¢
Pbvl = Nbc x 2 x &4 /(2 + &, ) = -5746213.9x2x0.468/(2+0.468) = - 2,179,277 N
Mvl = Pbvl x Dsvbcl
= -2179277.2x 1025.8/1000000 = -2235.5 kN-m
- SR Z3ZE 3% :
- fvibcu = 1/n1-60" x (Pbvi/Asvi+k x Mv1 x Ysvibcu/lsvl)- &4 (60,30)/(1+d, (60,30)/2) x fbc
= 1/9x(-2179277/371002+(-0.066) x(-2235.5) x1000000x781/717906497620) -0 . 468/ (140 . 468/2) x(-3.675)
= 0.759 MPa
- fvibcl = 1/n1-60" x ((Ptvi+Pbv1)/Asvi+k x Mvl x Ysvibcl/Isvl)- &4 (60,30)/(1+d, (60,30)/2 ) x fbc
= 1/9x(-2179277/371002+(-0.066) x(-2235.5) x1000000x1271/717906497620) -0 . 468/ (1+0. 468/2) x(-6.29)
= 1.762 MPa
- AMelEUMX 2™
fvlsu = Pbcl / Asvl + k x Mvl x Ysvisu / Isvi
= -2179277.2 /371001.7+(-0.066)x(-2235.5)x1000000x(-2207.2) /717906497619.715
= -6.328 MPa
- fvisl = +Pbcl / Asvl + k x Mv1l x Ysvisl / Isv1

= -2179277.2 /371001.7+(-0.066)x(-2235.5)x1000000x1292.8/717906497619.715

-5.608 MPa




TE = (m/?nv21 ) (m):n) /(\rvn;a ;/ (mrLz‘( ) (ng ) (mlmv41 )
AR HiET 6045 .3x240 1450863.8 6.964.E+09
SHoE AR HEHT 207266 .3 3648.0| 7.561.E+08| 9.949.E+08 5.456.E+11 5.466.E+11
SHREZ I E 2353.6x490 1153281.4 2.308.E+10
2 tREE3R|E 164754.5 267.01 4.399.E+07| 3.296.E+09 5.095.E+11 5.128.E+11
B 242859.3 1834.1| 4.454.E+08] 5.086.E+11 8.906.E+09 5.175.E+11
A 614880.0 1.246.E+09 1.577 . E+12
- ERMAISHn = 7 n' = 7
- 4 yvl = 1245524996/614880 = 2025.6 mm
T = (mAmv21 ) (mym) (Arz;ﬁ ;l (mrlni‘( ) (ng ) (mlmv41 )
AR HiET 6045 .3x240 1450863.8 6.964.E+09
ShoE AR HEHT 103633.1 3648.0| 3.781.E+08| 4.974.E+08 3.100.E+11 3.105.E+11
SHREZ I E 2353.6x490 1153281.4 2.308.E+10 4,245 E+12 4.268.E+12
st SR E 32 E 96106.8 267.0| 2.566.E+07| 3.296.E+09 2.621.E+11 2.654.E+11
B 242859.3 1834.1| 4.454.E+08] 5.086.E+11 1.730.E+09 5.103.E+11
A 442599 .2 8.491.E+08 1.086.E+12
- BRMAFHnl =nx (1+ &y /2)=7x(1+2/2) = 14
mM'"=n'x (1+d, '/2) =7x(1+153/2) = 12
o, "= dy -y '(60,30) = 2.00 - 0.47 = 1.53
- £ ydvl = 849142406.3/442599.2 = 1918.5 mm
Ydvitcu = 1918.5 - 3768 = -1849.5 mm Ddvtc = 2025.6 - 3648 = -1622.4 mm
Ydvitcl = 1918.5 - 3528 = -1609.5 mm Ddvbc = 2025.6 - 267 = 1758.6 mm
Ydvibcu = 1918.5 - 512 = 1406.5 mm Ddvtcl = 1918.5 - 3648 = -1729.5 mm
Ydvibcl = 1918.5 - 22 = 1896.5 mm Ddvbc1 = 1918.5 - 267 = 1651.5 mm
Ydvisu = 1918.5 - 3500 = -1581.5 mm Avl = As +Ac/n1 = 346492.4  mm
Ydvisl = 1918.5 mm del = dv x As / (Ac/nl+As)= 1271.377 mm
Dvsl = 2025.6 - 1834.1 = 191.5 mm dst =dv - dcl = 542.523 mm
Dvl = 1622.4 + 191.5 = 1813.9 mm
@ 2xtn™skE ot 32|= 53}
- 2xt 1M stEof| o st HEE EEHH
- Ntc =Md3 / (n x ldv) x Ddvtc x Atc
= -12909.13x1000000/(7x1576902963965) x(~-1622.4) x1450863.8 = 2,752,825 N
- Noc =Md3 / (n' x Idv) x (-Ddvbc) x Abc
= -12909.13x1000000/(7x1576902963965) x(1758.6) x1153281 .4 = - 2,371,900 N
- SMCtHo| Zdste =3 ¢ RUHE
- Ptvl = Ntc x 2 x ®4 /(2 + &4 ) = 2752824 .6x2x2/(2+2) = 2,752,825 N
Pbvl = Nbc x 2 x &4 '/(2 + &y ') = -2371899.7x2x1.53/(2+1.53) = - 2,056,094 N
Mvl = Ptvl x Ddvtct + Pbv1 x Ddvbcl
= 2752824 .6x (-1729.5) /1000000 + -2056094.4x 1651.5/1000000 = -8156.7 kN-m




- MRHZ 9 SIRZI2E 2™ ¢
fviru = (Ptvi+Pbv1) / Advl + k x Mv1l x Ydvru / (ldv1)
= (2752824.6 + -2056094.4) /442599 .2+(-0.066)x(-8156.7)x1000000x(-2353.2) /1086245926469
= 0.408 MPa
- fvibcu = 1/n1' x ( (Ptvi+Pbv1) / Advl + k x Mvl x Ydvibcu / ldvl) - &4 '/ (1 + &4 '/2 ) xfbc
= 1/12x( (2752824 .6+-2056094) / 442599+(~0.066) x(-8156.. 7) x1000000x1407 /1086245926469) -1.5/(1+1.5/2) x(-2.713)
= 2.541 MPa
- fvibcl = 1/n1" x ( (Ptvi+Pbv1) / Advl + k x Mvl x Ydvibcl / ldvl) - &4 '/ (1 + &4 '/2 ) xfbc
= 1/12x( (2752824 .6+-2056094) / 442599+(~0.066) x(-8156.. 7) x1000000x1897 /1086245926469) -1.5/(1+1.5/2) x(-2.713)
= 2.561 MPa
- AMelEUX 2™
- fvisu = (Ptvi+Pbcl) / Advl + k x Mv1l x Ydvisu / Idv1
= (2752824.6 + -2056094.4 )/442599.2+(-0.066)x(-8156.7)x1000000x(-1581.5) /1086245926468 .71
= 0.790 MPa
- fvisl = (Ptvi+Pbcl) / Advl + k x Mv1 x Ydvisl / Idvl
= (2752824.6 + -2056094.4 )/442599.2+(-0.066)x(-8156.7)x1000000x1918.5/1086245926468 .71
= 2.525 MPa
5 HxEF=
- CFATIMA
e crod Av1 y Avl -y I x Ad? [v1
= (mm® ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
SHREZ I E 2353.6x490 1153281.4 2.308.E+10 2.039.E+12 2.062.E+12
et tREE3RE 115328.1 267.0|1 3.079.E+07| 3.296.E+09 1.302.E+11 1.335.E+11
B 242859.3 1834.1| 4.454.E+08] 5.086.E+11 6.184.E+10 5.704.E+11
A 358187.4 4.762.E+08 7.039.E+11
- EFM | ==H|:n2-60" =n'x (1 + ®, (60,30)/ 2) =7x(1+0.936/2) = 10
®, ' =2x &y '(60,30) = 0.936
HEFEHHEE €5 (60,30) = 0.000011
- EA ysv2 = 476220855.5/358187.4 = 1329.5 mm
Ysv2bcu = 1329.5 - 512 = 817.5 mm Ysv2su = 1329.5 - 3500 = -2170.5 mm
Ysv2bcl = 1329.5 - 22 = 1307.5 mm Ysv2sl = 1329.5 mm
Dsvbc1l = 1329.5 - 267 1062.5 mm
Ec2' = Es / n2' = 205000/10 = 20500.0 MPa
- M ctHo| WMst= FE
Pbv2 = Ec2'x e€s (60,30) x Abc = -20500x0.000011x1153281.4 = - 260,065 N
Ddvbc = 1329.5 - 267 = 1,063 mm

- grMciiol| 2dsHE ERHE ¢

- Mv2

Pbv2 x Ddvbc

(-260065) x 1062.5 / 1000000

-276.3 kN-m




4

= =
- fsv2bcu = 1/n2' x ( Pov2 / Asv2 + k x Mv2 x Ysv2bcu / Isv2) - Ec2' x ¢s
1/10x(-260065) /358187+(-0.066) x-276x1000000x818/703939294417) -20500x(-0.000011)

= 0.2 MPa
- fsv2bcl = 1/n2' x ( Pov2 / Asv2 + k x Mv2 x Ysv2bcl / Isv2) - Ec2' x €s

1/10x(-260065) /358187+(~0.066) x-276x1000000x1308/703939294417)-20500x (-0 .000011)

rH

gz E

ol

0l0

= 0.2 MPa
- MelEUX 29
- fv2su = Pbc2 / Asv2 + k x Mv2 x Ysv2su / lsv2
= -260065 /358187 .4+(-0.066)x-276.3x1000000x(-2170.5) /703939294416.506
= -0.782 MPa
- fv2sl = Pbc2 / Asv2 + k x Mv2 x Ysv2sl| / Isv2
= -260065 /358187.4+(-0.066)x-276.3x1000000x1329.5/703939294416.506
= -0.692 MPa
- O|ZRMA
e crod Av1 y Avl -y I x Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
AR HiE T 6045 .3x240 1450863.8 6.964.E+09
SO R HEE T 0.000 69088.8 3648.0| 2.520.E+08| 3.316.E+08 2.013.E+11 2.016.E+11
sHREZ 32 E 2353.6x490 1153281.4 2.308.E+10 4.345 . E+12 4.368.E+12
shoh SHREZ 32 E 54918.2 267.0| 1.466.E+07| 1.099.E+09 1.539.E+11 1.550.E+11
B 242859.3 1834.1| 4.454.E+08] 5.086.E+11 2.780.E+09 5.114.E+11
A 366866 .2 0.0 7.121.E+08 8.680.E+11
- ERMAHIn2 =nx (1+ ®, /2)=7x(1+4/2) = 21
n2' =n'x (1+®d, /2 =7x(1+4/2)= 21
- EA ydv2 = 712127160/366866.2 = 1941.10 mm
Ydv2bcu = 1941.1 - 512 = 1429.1 mm Ydv2su = 1941.1 - 3500 = -1558.9  mm
Ydv2bcl = 1941.1 - 22 = 1919.1 mm Ydv2sl = 1941 1 mm
Ec2 = Es / n2 = 205000/21 = 9761.9 MPa
Ec2' = Es / n2' = 205000/21 = 9761.9 MPa
- M ctHo| WMst= FE
Ptv2 =Ec2 x es x Atc = -9761.9x0.00027x1450863.8 = - 3,824,061 N
Pbv2 = Ec2'x e€s x Abc = -9761.9x0.00027x1153281.4 = - 3,039,719 N
Ddv. = 1941.1 - 3648 = - 1,707 mm
Ddvbc = 1941.1 - 267 = 1,674 mm
Av2 = As + Acu/n2+ Acl/n2' = 242859.3 + 1450863.8 / 21+ 1153281.4 / 21 = 366,866 mm?
dc2 = dv-As / (Ac/n2 + As) = 1813.9 x 242859.3 / (1450863.8 / 21 + 242859. 1,412 mm

ds2 = dv - dc2 = 1813.9 - 1412.2 = 402 mm




- BT

- Mv2 =

- fv2bcu

-+ fv2bel

ok

of &Mst= ELHE
Ptv2 x Ddv + Pbv2 x Ddvbc

[ -3824060.6 x (-1706.9) + (-3039718.8) x 1674.1] / 1000000
1438.5 KN-m

F232E 89 ¢

= ((Ptv2+Pbv2) / Av + k x Mv2 x Ydvru / Iv)

= (-3824060.6 + (-3039718.8))/435117.8+(-0.066) x1438.5x1000000x(-2353.2) /906031796631
= -15.528 MPa

=1/n2" x ( (Ptv2+Pbv2) / Adv2 + k x Mv2 x Ydv2bcu / Idv2) - Ec2' x €s
= 1/21x((-3824061-3039719) /366866+(-0.066) x1439x1000000x1429/868026840046) -9762x( -0 .00027)
_ 1.7 MPa

=1/n2" x ( (Ptv2+Pbv2) / Adv2 + k x Mv2 x Ydv2bcl / Idv2) - Ec2' x €s
= 1/21x((-3824061-3039719) /366866+(-0.066) x1439x1000000x1919/868026840046) -9762x( -0.00027)
_ 1.7 MPa

- AFBIERIR| 23

- fv2su

- fv2sl

= (Ptv2+Pbc2) / Adv2 + k x Mv2 x Ydv2su / ldv2
(-3824060.6 + (-3039718.8) )/366866.2+(-0.066)x1438.5x1000000x(-1558.9) /868026840046 .422
= -18.539 MPa

= (Ptv2+Pbc2) / Adv2 + Kk x Mv2 x Ydv2sl / ldv2
(-3824060.6 + (-3039718.8) )/366866.2+(-0.066)x1438.5x1000000x1941.1/868026840046.422

= -18.922 MPa
6) 2L Hst
- M ctHo| WMst= FE
Ptv3 = Es x a x At x Atc / n = 205000x0.000012x10x1450863.8/7 = 5,098,750 N
Mv3 = Ptv3 x Ddvr = 5098749.9x-1622.4 / 1000000 = - 8,272 kN-m
- MREHZ 9 SHRZI2E 29
fvdru = Ptv3 / Av + k x Mv3 x Ydvru / Iv - Es- ¢t
= 5098749.9/435117.8 + (-0.066)x(-8272.2)x(-2353.2) / 906031796630.7 - 205000 x 0.00012
= -14.300 MPa
- fv3bcu = 1/n' x ( Ptv3 / Av + k x Mv3 x Yv3bcu / Iv) - Ec' x a x At
= 1/7x(5098749.9/435117.8+(-0.066) x(-8272.2) x842.8/906031796630.7)-30891.1x0.000012x10
= -2.000 MPa
- fv3bcl = 1/n' x ( Ptv3 / Av + k x Mv3 x Yv3bcl / Iv) - Ec' x a x At

= 1/7x(5098749.9/435117.8+(-0.066) x(-8272.2) x1000000x1332.8/906031796630 . 7) -30891. 1x0.000012x10
= -1.900 MPa

- AFBIERIR| 2%

- fv3su

- fv3sl

= Ptv3 / Av + k x Mv3 x Ydvsu / Iv
5098749.9 /435117.8+(-0.066) x(-8272.2) x1000000x(-2145.2) /9060317966 10.425 MPa
= Ptv3 / Av + k x Mv3 x Ydvsl / Iv
5098749.9 /435117.8+(-0.066) x(-8272.2) x100000x1354 .8/906031796630.7 12.534 MPa



S/ Mwm+T/(2xFxt3)
= 1167.99 x 1000 /110912 + 696.01x1000000 / ( 2 x 8429424x16) =

= S/ MAw+T/(2xFxt3)
= 1802.89 x 1000 /110912 + 809.81x1000000 / ( 2 x 8528619.5x16) =

F =
T =S/ M+T/(2xFxt3)
= 2314.89 x 1000 /110912 + 3233.68x1000000 / ( 2 x 8572349.8x16) =
(6) sl&SHHUE
1) 29 838 ( SD400 )
- 51823y frta = 160.0 MPa
- 5 EUE3SH frca = 180.0 MPa

8429424 .0 mm?

13.111 MPa

8528619.5 mm?

19.222 MPa

8572349.8 mm?

32.660 MPa

TE st&E9| =3t 5283 (MPa)
1 SlE SElEZ2Me 2t 0.4fck
2 FoISHHIE I E T2 EF M EE | 22X} 1.&82| 15% &7t
- 5 8YF3H
fcca = 0.4 x fck = - 0.4 x 40 = -16.0 MPa
- FRolmey ¢
fcta = 0.07 x fck = 0.07 x 40 = 2.8 MPa > 2.5 MPa
o=z, 2.5 MPa




3) 2ol e ( HSB500 )

Z7tg (%)
T&E otEe| =7
deo| EEHE Fo| EZHE
1 Je|Zef AxLFo| A N st FstE 0 0
AEA 15 0
2 Folt=E
ol Zhod 0 0
, | ¥+ siemazalee ks %0 15
I EEete| 224t o| Zhoq 15 15
® Uz AREEUMX FHISSH
. fsua = 230.0 MPa
@ &=F sHEEUXo MM FHESH (2Z= H)
- EHAaFN BE
b = 2400.0 mm (EZE me| =) i = 1 (S FEA )
n = 2 (Berek 2Zxoll olshA FE== deel )
t_min = 2400 / (80 x 1 x 2) = 15.0 mm < t = 22 mm <o 0.K.
- 28N 3 E3H
@ b/(22xixn) = 54 .5mm ® b/(44xixn) =  27.3mm © b/(80xixn) = 15.0mm
t = 22 mm o2z, oo fslal = -[220,000x((txixn) / b)"2] = -73.9 MPa
@ UF sHEEUX e SFMHF FHESH (BZt= o)
- FaFH 4E
b = 2400.0 mm (BZE meo| =) i = 1 (S FuA )
n = 4 (Berek 2Zxoll oshA FE== deel )
t_min = 2400 / (44 x 1 x 4) = 13.6 mm < t = 22 mm o 0.K.
- g8 F 533
@ b/(22xixn) = 27.3mm ® b/(44xixn) = 13.6mm © b/(80xixn) = 7.5mm
t = 22 mm O|2=, oo fsla2 = -[230 - 5.2 x (b/(txixn) - 22)] = -202.6 MPa
4) SREo| zaFH HAE (FHE2UX AlSchs 2 =)
- A& tmin="b/ (281 x 1.2) = 3466 / (281 x 1.2 = 10.279
07| M, \ (fca/fc) = + (230/91.405) = 1.489 > 1.2 1.20 8
- gz t_min =b / (281 x 1.162) = 3466 / (281 x 1 = 10.615
017|M, v (fca/fc) = «(202.582/150.062) 1.162 < 1.2 1.16 M &
“ot_min = 10.615 < t = 16.0 mm S 0.K.
5) 5128384 stE=%
23y =zd st= =3t
1 A M EHA| ZHHAS+oHRE AL E KIS
2 CAUSIMCEA: 1 + AMRHIEE XIS
3 OlZSEtM kA 2 + (2Rt 1Y SIE) + (&stE) + (XH™A S
4 O|ZEtMEHA: 3 + (FEZ) + (H=FFH)
5 O|SEMCHA: 4 + (22X}
6 O|SEMCtA: 4 - (2XA})

t

2
Qh
0fo
0l0
_|.I.I.
oY
Hn
N
i)
m

: MPa)

it




RE-BAR CONCRETE STEEL
T AbstHtEE steE 32 E AR Z R X St ZRMX|
AoigE | 5288 | siSE | 5188 | MdSH | 5888 | stedsH 5g38H
1 - - - - 42.6 287.5 -46.6 -92.4
2 - - -6.3 -16.0 128.9 230.0 -91.4 -202.6
. 3 90.9 160.0 -11.7 -16.0 204.7 230.0 -150.1 -202.6
4 75.8 160.0 -7.4 -16.0 187.0 230.0 -172.1 -202.6
5 61.5 184.0 -9.3 -18.4 197 .4 264.5 -159.5 -233.0
6 90.1 184.0 -5.5 -18.4 176.5 264.5 -184.6 -233.0
SIEMHEH (518288 &R %2 o) 135.0
zf 5183%H| (f/fa)_max
ALSH 4E (f/fa)® +(t/ta)?
7) M ESHEE
T2 ARdic (R EF2(E| AR EHX| | SIREEHX| | MEHSH |S8HHSYH| MHSHH| BN SHEE
1 - - 0.148 0.504 13.111 168.8 0.08 0.26
2 - 0.393 0.561 0.451 32.333 135.0 0.24 0.37
52 3 0.568 0.730 0.890 0.741 64.993 135.0 0.48 1.02
4 0.474 0.464 0.813 0.849 64.993 135.0 0.48 0.95
5 0.334 0.507 0.746 0.685 64.993 155.3 0.42 0.73
6 0.490 0.300 0.667 0.792 64.993 155.3 0.42 0.80
(7) 5ol it k= HAL (= =.4.71 3.9.3.2)
1) 584
-HZ fy = 400.0 MPa
SHREZIEE fcy =3/ 5x 40 = 24.0 MPa
- 2R ( HSB500 ) fy = 380.0 MPa
2) FststE tEx=E ¢
i lnieial A%5tE stExe
1 1.3 x (H3E) +2.15 x (&H315) + 1.0 x 22X +1.0 x (H=FH+32| )
2 1.3 x (DH5HE) + 2.15 x (&8+E) - 1.0 x A +1.0 x (H=FHF+32(=)
3 1.3 x (I¥stE) + 2.15 x (&35t5) + 1.0 x 22X}
4 1.3 x (IH™SIE) + 2.15 x (&3515) - 1.0 x 22X}
3) IctstEs AEZ T} (ZH2l: MPa)
RE-BAR CONCRETE STEEL
T AbStHtERE steE 32 E AR Z X St ZRMX|
Aoige | =38 | St8Y | E538 | Med3EH | &538 | sedsH 88y
1 134.7 400.0 -17.14 -24.0 302.8 380.0 -223.5 -380.0
.. 2 163.3 400.0 -13.34 -24.0 282.0 380.0 -248 .6 -380.0
3 149.9 400.0 -21.40 -24.0 320.6 380.0 -207.1 -380.0
4 149.7 400.0 -17.60 -24.0 299.7 380.0 -232.2 -380.0
zZ|of &5 33| (f/fy)_max = 0.892 < 1.0 0.K
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11 > chHQx|: 17 JXHE (JdESHH) <H| gt >
(1) MA=A
N 27 MPa A2 ZA (P, )
AbEHICHTE 27804 MPa UEFZEHT (0, )
ste2 32 E, 40 MPa 2ZHsHAL) 10
sIR232|E, 30891 MPa 2EYEE(a) 0.000012
ABLE HSB500 Hxz+E2(¢es) 0.00027
PAVN =25 205,000 2XF BEMH FaHF, k -0.15345
Forer  (+) oAF, &=
= 2
o & 2 (mm)
B3 ‘ B1 2400
B2 ‘ B2 2400
A ceses .......jﬁjt?,) B3 6300
. :E‘:: - po—
=
t1 28
t2 40
t3 18
tr 0
Tcu 240
Th 40
Tcl 600
b1 100
b2 250
T =57 (mm)
tcu 60
¢ EA| = 713 ©=0.000 tcl 40
7a% M¥
MRE|E 2 AR ZX|| 2793 AR uietmH 5888 n(AHE) 7
52| 1 SHEZEX|| 2493 stESEe| 22903 n'(shs 7
8515
s chel ghy o| =&y NFs!
2 A
DL1 DL2 DL3 LL SET
ZHE, -21454.0 | -40537.8 | -18652.2 | -29820.9 -707.4 -111172.2
== 1776.3 2380.4 1100.6 1890.7 7165.2
HISE, -652.4 -872.9 -267.8 | -3560.6 -27.9 -5381.57
% DL1 = sif23B|E AF, DL2 = AHRHISE XF, DL3 = 2xF DS
¥ LL = = + £st&, SET = X35t




23Sy oH

— u I 798

5 e . —— Ndv <0 5 -

i oo . - SHE 8

T N$y—-—-—-—-—-—- -+ —-— Nsv § :5 %

5 Y 8l - - 7|2

i A 1
T X
Ns: =HMA T4, Nsv: GHUBMA T4, Ndv:OlSetadAl =4
1) gad™ o (DLt
e = () (m) me) | ) (ot ) (o )

AR Z | 2793.4X 40X 1 111,735 3,748 | 4.188.E+08| 1.490.E+07|  3.005.E+11 3.005.E+11
gl 120X 12X 2 2,880 3,668 | 1.056.E+07| 3.456.E+06|  7.008.E+09 7.011.E+09
sE8m 3,700.0X18%2 133,200 1,878 | 2.501.E+08| 1.520.E+11 7.052.E+09 1.590.E+11
stRz| e 280X 20 X 1 5,600 168 | 9.408.E+05| 3.659.E+07|  2.108.E+10 2.111.E+10

St E X 2493.4% 28X 1 69,815 14 | 9.774.E+05| 4.561.E+06 3.062.E+11 3.062.E+11

A 323,230 6.814.E+08 7.938.E+11
- 4 ys = 681415176/323229.9 = 2108.1 mm
Ysu = 2108.1 - 3768 = -1659.9 mm
Ys| = 2108.1 mm
- AMSlEUX Y
- fsu = Md1 x Ysu / Is = -21,454.0x1000000 x (-1659.9) / 793798707658 = 44 862 MPa
- fsl = Md1 x YsI / Is = -21,454.0x1000000 x 2108.1/793798707658 = -56.976 MPa
2) ey (DL2)
T = (ménszv) (mym) /(\3;3;/ (mr:;‘( ) (ng ) (mlms“v)
s E3EE 2293 4x600 1376028.7 4.13.E+10
Bt R ZEFE|E 196575.5 328.0| 6.45.E+07| 5.90.E+09 2.41 E+11 2.47 E+11
STEEL 323229.9 2108.1| 6.81.E+08| 7.94.E+11 1.46.E+11 9.40.E+11
A 519805.4 7.46.E+08 1.19.E+12
- A ysv = 745877716/519805.4 = 1434.9 mm n' = 7

Ysvbcu = 1434.9 - 628 = 806.9 mm Ysvsu = 1434.9-3768= -2333.1 mm

Ysvbcl = 1434.9 - 28 = 1406.9 mm Ysvs!| = 1434.9 mm

Dsvbc = 1434.9 - 328 = 1106.9 mm

- SIRZ32E S
- fsvbcu = Md2xYsvbecu/(n'xIsv) = -40537.75x1000000x806.9/(7x1187032925509) = -3.937 MPa
- fsvbcl = Md2xYsvbcl/(n'xIsv) = -40537.75x1000000x1406.9/(7x1187032925509) = -6.864 MPa
- MSIEUX] SH
- fvsu = Md2 x Ysvsu /lsv = -40537.75x1000000 x (-2333.1) / 1187032925509 = 79.676 MPa
- fvsl = Md2 x Ysvsl / Isv = -40537.75x1000000 x 1434.9/1187032925509 = -49.003 MPa




(DL3, LL, SET)

e chod Asv y Asv -y Ix Ad? I'sv
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARdien M2 H19x94 26931.0
shotebet M2 26931.0 3878.0| 1.044.E+08 1.453 . E+11 1.453 . E+11
CHU B A 519805.4 1434 9] 7.459.E+08]| 1.187.E+12 7.523.E+09 1.195.E+12
A 546736.4 8.503.E+08 1.340.E+12
- 2At BEHE A k = -0.153
- 4 Ydv = 850307186/546736.4 = 1555 mm
Atc = 5888.4x240 = 1413218 mm?
Abc = 2293.4x600 = 1376029 mm?
- B[ H|: ns = 205000/200000 = 1
n = 7 n' = 7
Ydvru = 1555.2-3948 =  -2392.8 mm Ddvr = 1555.2 - 3878 = -2322.8 mm
Ydvrcl = 1565.2-3808 =  -2252.8 mm Ddvbc = 1555.2 - 328 = 1391.2 mm
Ydvbcu = 1555.2-628 = 927.2 mm Ddvs = 1555.2 - 2108.1 = -552.9 mm
Ydvbc!| = 1555.2-28 = 1527.2  mm Ddv = 2322.8 + (-552.9) = 1769.9  mm
Ydvsu = 1555.2-3748 =  -2192.8 mm
Ydvs| = 1555.2  mm
® 1H™sHE (DL3)
- &REHZ ¢ SIREEd2E 89
- fdvru = Md3 x Ydvru/(ns x lv)=-18,652.2x1000000x(-2392.8) /(1x1339859109131) 33.310 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -18,652.2x1000000x927.2/(7x1339859109131)= -1.844 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -18,652.2x1000000x1527.2/(7x1339859109131) = -3.037 MPa
- AMelEUX 2™
- fdvsu = Md3 x Ydvsu / lv = -18652.18x1000000 x (-2192.8)/1339859109131 = 30.526 MPa
fdvsl = Md3 x Ydvsl / Iv = -18652.18x1000000 x 1555.2/1339859109131 = -21.650 MPa
@ &sts (LL)
- MRHZ 9 SIRZEI2E 29 ¢
fdvru = Md3 x Ydvru/(ns x Iv)= -29820.9x1000000x(-2392.8) /(1x1339859109131) 53.256 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -29820.9x1000000x927.2/(7x1339859109131)= -2.948 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -29820.9x1000000x1527.2/(7x1339859109131)= -4.856 MPa
- MelEUX 29
- fdvsu = Md3 x Ydvsu / lv = -29820.9x1000000 x (-2192.8)/1339859109131 = 48.805 MPa
fdvsl = Md3 x Ydvsl / Iv = -29820.9x1000000 x 1555.2/1339859109131 = -34.614 MPa
® XIE& st (SET)
- &REHZ ¢ SIREEdEE 89
fdvru = Md3 x Ydvru/(ns x Iv)= -707.4x1000000x(-2392.8) /(1x1339859109131)= 1.263 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -707.4x1000000x927.2/(7x1339859109131)= -0.070 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -707.4x1000000x1527.2/(7x1339859109131) = -0.115 MPa
- MelEUX 2™
- fdvsu = Md3 x Ydvsu/lv= -707.4x1000000 x (-2192.8) / 1339859109131= 1.158 MPa
- fdvsl = Md3 x Ydvsl/Iv= -707.4x1000000 x 1555.2/1339859109131= -0.821 MPa




ECECR
ag cio Av1 y Avl -y Ix Ad? Iv1
. T (mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
st = 3alE 2293 .4x600 1376028.7 4128 E+10|  3.249.E+12 3.290.E+12
B SR AR E 1528921 328.0| 5.015.E+07| 5.897.E+09  2.233.E+11 2.292 E+11
BT 323229.9 2108.1| 6.814.E+08| 7.938.E+11|  1.056.E+11 8.994 .E+11
A 476122.0 7.315.E+08 1.129.E+12

- EFMZs=H]:n1-60" =

-EM

Ysvibcu
Ysvibcl =
Dsvbci

O 1x1 2 HstE 2gh 32| %

- Noc =

- StMcClo

[

—

=

<

=
1l

1536.5 - 628 =
1536.5 - 28 =
= 1536.5 - 328

o, '(60,30)

n'x (1 + &, (60,30)/ 2)

= 0.461

ysvl = 731549553.7/476122 =

908.5
1508.5
1208.5

g1}

mm

mm

mm

Md2 / (n' x ldsv) x (-Dsvbc) x Abc
-40537.75x1000000/( 7x1187032925509) x(1106.9) x1376028.7 =

of Wwysks 53 U FIUE

=Nbc x 2 x &y /(2+ Py ) =
Pbv1 x Dsvbc1
-2783902.5x 1208.5/1000000 =

- sipmgelE 8

- fvibcu

- fvibcl

- fvisl

1536.5
Ysvisu

Ysvisl

=7x(1+0.461/2)

(ste=az|=0 vietm

—

mm

-7430785.3x2x0.461/(2+0.461) =

LA IR o] H2|Z A %)

o

1536.5 - 3748 =

9

-2211.5
1536.5

mm

mm

- 7,430,785 N

- 2,783,903 N

-3364.3 kN-m

1/n1-60" x (Pbv1/Asvi+k x Mv1 x Ysvibcu/lsv1l)- &4 (60,30)/(1+d, (60,30)/2) x fbc
1/9x(-2783903/476122+(-0.153) x(-3364.3) x1000000x909/1128598403819)-0.461/(1+0.461/2) x(-3.937)

1/n1-60"' x ((Ptv1+Pbv1)/Asvi+k x Mv1 x Ysvibcl/lIsvl)-

0.871 MPa
®4 (60,30)/(1+d4 (60,30)/2 ) x fbe

1/9x(-2783903/476122+(~0.153) x(-3364.3) x1000000x1509/1128598403819) -0.461/(1+0.461/2) x(-6.864)

Pbcl / Asvl + Kk x Mvl x Ysvisu / Isvi
-2783902.5 /476122+(-0.153) x(-3364.3)x1000000x(-2211.5) /1128598403819.29

+Pbc1 / Asvl + k x Mv1l x Ysvisl / [svi
-2783902.5 /476122+(-0.153) x(-3364.3) x1000000x1536.5/1128598403819 .29

1.998 MPa

-6.856 MPa

-5.146 MPa




- O|ZRMA
TE = (m/?nv21 ) (m):n) /(\rvn:na ;/ (mrLz‘( ) (ng ) (mlmv41 )
AR 5888.4x240 1413218.4 6.783.E+09
SHoE AR HEHT 201888.3 3888.0| 7.849.E+08| 9.691.E+08 6.303.E+11 6.313.E+11
sHREZ 32 E 2293.4x600 1376028.7 4.128.E+10
st SR EZ 32 E 196575.5 328.0| 6.448.E+07| 5.897.E+09 6.320.E+11 6.379.E+11
B 323229.9 2108.1| 6.814.E+08| 7.938.E+11 5.463.E+07 7.939.E+11
A 721693.8 1.531.E+09 2.063.E+12
- EtdA=Hin = 7 n' = 7
- BN yv1l = 1530819602/721693.8 = 2121.1 mm
e crod Av1 y Avl -y I x Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
AR 5888.4x240 1413218.4 6.783.E+09
ShoE AR HEHT 100944 .2 3888.0| 3.925.E+08| 4.845.E+08 3.363.E+11 3.368.E+11
sHREZ 32 E 2293.4x600 1376028.7 4.128.E+10 5.855.E+12 5.896.E+12
st SR EZ 32 E 114669.1 328.0|1 3.761.E+07| 5.897.E+09 3.451.E+11 3.510.E+11
B 323229.9 2108.1| 6.814.E+08| 7.938.E+11 6.662.E+08 7.945 E+11
A 538843.1 1.111.E+09 1.482.E+12
- BRMAFHnl =nx (1+ &y /2)=7x(1+2/2) = 14
mM'=n'x (1+d, '/2)=7x(1+154/2) = 12
oy "= &y -dy '(60,30) = 2.00 - 0.46 = 1.54
- BN ydvl = 1111483341.8/538843.1 = 2062.7 mm
Ydvitcu = 2062.7 - 4008 = -1945.3 mm Ddvtc = 2121.1 - 3888 = -1766.9  mm
Ydvitcl = 2062.7 - 3768 = -1705.3 mm Ddvbc = 2121.1 - 328 = 1793.1 mm
Ydvibcu = 2062.7 - 628 = 1434.7 mm Ddvtcl = 2062.7 - 3888 = -1825.3  mm
Ydvibcl = 2062.7 - 28 = 2034.7 mm Ddvbcl = 2062.7 - 328 = 1734.7  mm
Ydvisu = 2062.7 - 3748 = -1685.3 mm Avl = As +Ac/n1 = 4241741 mm
Ydvisl = 2062.7 mm del = dv x As / (Ac/nl+As)= 1356.323 mm
Dvs1 = 2121.1 - 2108.1 = 13.0  mm dst =dv - dcl = 423.577 mm
Dvl =1766.9 + 13 = 1779.9  mm
@ 2xtn™skE ot 32|= 53}
- 2xt 1M stEof| o st HEE EEHH
- Ntc =Md3 / (n x ldv) x Ddvtc x Atc
= -18652.18x1000000/(7x2063033205750.4) x(-1766.9)x1413218.4 = 3,225,125 N
- Noc =Md3 / (n' x Idv) x (-Ddvbc) x Abc
= -18652.18x1000000/(7x2063033205750.4) x(1793.1)x1376028.7 = - 3,186,819 N
- SMCtHo| Zdste =3 ¢ RUHE
Ptvl = Ntc x 2 x &, /(2 + &, ) = 3225125.3x2x2/(2+2) = 3,225,125 N
Pbvl = Noc x 2 x &4 '/(2 + &y ') = -3186818.6x2x1.54/(2+1.54) = - 2,772,712 N
Mvl = Ptvl x Ddvtct + Pbv1 x Ddvbcl
= 3225125.3x (-1825.3) /1000000 + -2772712.2x 1734.7/1000000 = -10696.6 kN-m




- MRHZ 9 SIRZI2E 2™ ¢
fviru = (Ptvi+Pbv1) / Advl + k x Mv1l x Ydvru / (ldv1)
= (3225125.3 + -2772712.2)/538843.1+(-0.153) x(-10696 .6) x1000000x (-2392 . 8) /1482224764084
= -1.802 MPa
- fvibcu = 1/n1' x ( (Ptvi+Pbv1) / Advl + k x Mvl x Ydvibcu / ldvl) - &4 '/ (1 + &4 '/2 ) xfbc
= 1/12x((3225125.3+-2772712) /538843+(~-0.153) x(-10696 . 6) x1000000x1435/1482224764084)-1.5/(1+1.5/2) x(~3.037)
= 2.844 MPa
- fvibcl = 1/n1" x ( (Ptvi+Pbv1) / Advl + k x Mvl x Ydvibcl / ldvl) - &4 '/ (1 + &4 '/2 ) xfbc
= 1/12x((3225125.3+-2772712) /538843+(-0.153) x(-10696 . 6) x1000000x2035/1482224764084)-1.5/(1+1.5/2) x(~3.037)
= 2.900 MPa
- AMelEUX 2™
- fvisu = (Ptvi+Pbcl) / Advl + k x Mv1l x Ydvisu / Idv1
= (8225125.3 + -2772712.2 )/538843.1+(-0.153) x(-10696.6) x1000000x(-1685.3) /1482224764083 .75
= -1.021 MPa
- fvisl = (Ptvi+Pbcl) / Advl + k x Mv1 x Ydvisl / Idvl
= (8225125.3 + —2772712.2 )/538843.1+(-0.153) x(-10696 .6) x1000000x2062 . 7/1482224764083.75
= 3.117 MPa
5 HxEF=
- CFATIMA
e crod Av1 y Avl -y I x Ad? [v1
= (mm2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
SHREZ I E 2293.4x600 1376028.7 4.128.E+10 3.420.E+12 3.462.E+12
2t tREE3R|E 137602.9 328.0]1 4.513.E+07| 5.897.E+09 2.145 E+11 2.204 . E+11
B 323229.9 2108.1| 6.814.E+08| 7.938.E+11 9.131.E+10 8.851.E+11
A 460832.8 7.265.E+08 1.106.E+12
- EFM | ==H|:n2-60" =n'x (1 + ®, (60,30)/ 2) =7x(1+0.92/2) = 10
®, ' =2x &y '(60,30) = 0.922
HEFEHHEE €5 (60,30) = 0.000009
- T4 ysv2 = 726534693.6/460832.8 = 1576.6 mm
Ysv2bcu = 1576.6 - 628 = 948.6 mm Ysv2su = 1576.6 - 3748 = -2171.4  mm
Ysv2bcl = 1576.6 - 28 = 1548.6 mm Ysv2sl = 1576.6 mm
Dsvbc1l = 1576.6 - 328 1248.6 mm
Ec2' = Es / n2' = 205000/10 = 20500.0 MPa
- PN ctHo| WMst= FE
Pbv2 = Ec2'x €s (60,30) x Abc = -20500x0.000009x1376028.7 = - 253,877 N
Ddvbc = 1576.6 - 328 = 1,249 mm
- SMCtHo| ZdstE E2HE

- Mv2

= Pbv2 x Ddvbc

(-253877.3) x 1248.6 / 1000000

-317.0 kN-m




ol
rH
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gz E

- fsv2bcu

- fsvebel

El

=

0l0

=1/n2' x ( Pbv2 / Asv2 + k x Mv2 x Ysv2bcu / Isv2) - Ec2' x
1/10x(-253877) /460833+(-0.153) x-317x1000000x949/1105529059414) -20500x (-0.000009)
0.1 MPa

=1/n2' x ( Pbv2 / Asv2 + k x Mv2 x Ysv2bcl / Isv2) - Ec2' x
1/10x(-253877) /460833+(-0.153) x-317x1000000x1549/1105529059414) -20500x (-0.000009)

€S

€S

= 0.1 MPa
- MelEUX 29
- fv2su = Pbc2 / Asv2 + k x Mv2 x Ysv2su / lsv2
= -253877.3 /460832.8+(-0.153)x-317x1000000x(-2171.4) /1105529059413.76
= -0.646 MPa
- fv2sl = Pbc2 / Asv2 + k x Mv2 x Ysv2sl| / Isv2
= -253877.3 /460832.8+(-0.153)x-317x1000000x1576.6/1105529059413.76
= -0.482 MPa
- O|ZRMA
e crod Av1 y Avl -y I x Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
AR HiE T 5888.4x240 1413218.4 6.783.E+09
SR HEE T 0.000 67296.1 3888.0| 2.616.E+08| 3.230.E+08 2.115.E+11 2.119.E+11
SHREZ I E 2293.4x600 1376028.7 4.128.E+10 6.155.E+12 6.197.E+12
st SR EZ 32 E 65525.2 328.0|1 2.149.E+07| 1.966.E+09 2.092.E+11 2.112.E+11
B 323229.9 2108.1| 6.814.E+08| 7.938.E+11 1.539.E+07 7.938.E+11
A 456051.2 0.0] 9.645.E+08 1.217 .E+12
- ERMAHIn2 =nx (1+ ®, /2)=7x(1+4/2) = 21
n2' =n'x (1+®d, /2 =7x(1+4/2)= 21
- EA ydv2 = 964540502.3/456051.2 = 2115.00 mm
Ydv2bcu = 2115 - 628 = 1487.0 mm Ydv2su = 2115 - 3748 = -1633.0  mm
Ydv2bcl = 2115 - 28 = 2087.0 mm Ydv2sl = 2115.0 mm
Ec2 = Es / n2 = 205000/21 = 9761.9 MPa
Ec2' = Es / n2' = 205000/21 = 9761.9 MPa
- M chHo| YMst= K&
Ptv2 = Ec2 x £s x Atc = -9761.9x0.00027x1413218.4 = - 3,724,838 N
Pbv2 = Ec2'x e€s x Abc = -9761.9x0.00027x1376028.7 = - 3,626,817 N
Ddv. = 2115 - 3888 = - 1,773 mm
Ddvbc = 2115 - 328 = 1,787 mm
Av2 = As + Acu/n2+ Acl/n2' = 323229.9 + 1413218.4 / 21+ 1376028.7 / 21 = 456,051 mm
dc2 =dv-As / (Ac/n2 + As) = 1779.9 x 323229.9 / (1413218.4 / 21 + 323229. 1,473 mm
ds2 =dv - dc2 = 1779.9 - 1473.2 = 307 mm




- SMCtHo| ZdstE F2HE
- Mv2 = Ptv2 x Ddv + Pbv2 x Ddvbc
= [ -3724838.1 x (-1773) + (-3626816.7) x 1787] / 1000000
= 123.0 kN-m
- ARHZ 9 SIRZI2E 29 ¢
fv2ru = ((Ptv2+Pbv2) / Av + k x Mv2 x Ydvru / Iv)
= (-3724838.1 + (-3626816.7))/546736.4+(-0.153) x123x1000000x(-2392.8) /1339859109131
= -13.413 MPa
- fv2bcu = 1/n2' x ( (Ptv2+Pbv2) / Adv2 + k x Mv2 x Ydv2bcu / ldv2) - Ec2' x ¢€s
= 1/21x((-3724838-3626817) /456051+(-0.153) x123x1000000x 1487 /1216896226520) -9762x( -0.00027)
= 1.9 MPa
- fv2bcl = 1/n2' x ( (Ptv2+Pbv2) / Adv2 + k x Mv2 x Ydv2bcl / ldv2) - Ec2' x ¢€s
= 1/21x((-3724838-3626817) /456051+(-0.153) x123x1000000x2087/1216896226520) -9762x( -0.00027)
= 1.9 MPa
- MElEEx 28
- fv2su = (Ptv2+Pbc2) / Adv2 + k x Mv2 x Ydv2su / Idv2
= (-3724838.1 + (-3626816.7) )/456051.2+(-0.153)x123x1000000x(-1633) /1216896226519.68
= -16.095 MPa
- fv2sl = (Ptv2+Pbc2) / Adv2 + k x Mv2 x Ydv2sl / Idv2
= (-3724838.1 + (-3626816.7) )/456051.2+(-0.153) x123x1000000x2115/1216896226519 .68
= -16.153 MPa
6) 2ZH5}
- M ctHo| WMst= FE
Ptv3 = Es x a x At x Atc / n = 205000x0.000012x10x1413218.4/7 = 4,966,453 N
Mv3 = Ptv3 x Ddvr = 4966453.2x-1766.9 / 1000000 = - 8,775 kN-m
- ARHZ 9 SIRZEI2E 29 ¢
fvdru = Ptv3 / Av + k x Mv3 x Ydvru / Iv - Es- ¢t
= 4966453.2/546736.4 + (-0.153)x(-8775.2)x(-2392.8) / 1339859109131 - 205000 x 0.00012
= -17.914 MPa
- fv3bcu = 1/n' x ( Ptv3 / Av + k x Mv3 x Yv3bcu / Iv) - Ec' x a x At
= 1/7x(4966453.2/546736.4+(-0.153) x(-8775.2)x927 .2/1339859109131) -30891 . 1x0.000012x10
= -2.300 MPa
- fv3bcl = 1/n' x ( Ptv3 / Av + k x Mv3 x Yv3bcl / Iv) - Ec' x a x At
= 1/7x(4966453.2/546736.4+(-0.153) x(-8775.2) x1000000x1527 .2/1339859109131) -30891 . 1x0.000012x10
= -2.200 MPa
- MElEax =S
- fv3su = Ptv3 / Av + k x Mv3 x Ydvsu / lv
= 4966453.2 /546736.4+(-0.153) x(-8775.2)x1000000x(-2192.8) /1339859109 6.887 MPa
- fv3sl = Ptv3 / Av + k x Mv3 x Ydvsl / lv
= 4966453.2 /546736.4+(-0.153)x(-8775.2)x100000x1555.2/1339859109131 10.642 MPa



S/ Mwm+T/(2xFxt3)
= 1776.31 x 1000 /133200 + 652.41x1000000 / ( 2 x 9028812x18) =

= S/ MAw+T/(2xFxt3)
= 2380.39 x 1000 /133200 + 872.9x1000000 / ( 2 x 9150376.4x18) =

F =
T =S/ M+T/(2xFxt3)
= 2991.27 x 1000 /133200 + 3828.37x1000000 / ( 2 x 9194142.9x18) =
(6) sl&SHHUE
1) 29 838 ( SD400 )
- 51823y frta = 160.0 MPa
- 5 EUE3SH frca = 180.0 MPa

9028812.0 mm?

15.343 MPa

9150376.4 mm?

20.521 MPa

9194142.9 mm?

34.023 MPa

TE st&E9| =gt 5283 (MPa)
1 SlE SElE2AM e 2t 0.4fck
2 FoISHHIE I E T2 EF M EE | 22X} 1.8e| 15% &7t
- 5 8YF3H
fcca = 0.4 x fck = - 0.4 x 40 = -16.0 MPa
- FRolmey ¢
fcta = 0.07 x fck = 0.07 x 40 = 2.8 MPa > 2.5 MPa
o=z, 2.5 MPa




3) ZMel 588 ( HSB500 )
Z7tg (%)
T&E otEe| =7
do| EEHE Fo| EZHE
1 FelZet AxFFo A2 M elst F5t5 0 0
) AEA 15 0
2 Fol=
ol Zhod 0 0
, | FE ¢ siemazalee il 30 15
%LXH%EQFQ %Eﬂ' o_|7gc|>_ 15 15
® Uz AREEUMX FHISSH
fsua = 230.0 MPa
@ &=F sHEEUXo MM FHESH (2Z= H)
- FAaFHN BE
b = 2400.0 mm (BZE ol =) i = 1 (ST AS)
n = 2 (Berek 2Zxoll olshA FE== deel )
t_min = 2400 / (80 x 1 x 2) = 15.0 mm < t = 28 mm * 0.K.
- 28N 3 E3H
@ b/(22xixn) = 54 .5mm ® b/(44xixn) =  27.3mm © b/(80xixn) = 15.0mm
t = 28 mm O|EZ . fslal = -[230 - 5.2 x (b/(txixn) - 22)] = -121.5 MPa
@ UF sHEEUX e SFMHF FESH (2Z= H)
- FAaFHN BE
b = 2400.0 mm (2ZE ol =) i = 1 (ST AS)
n = 4 (Berek 2Zxoll olshA FE== deel )
t_min = 2400 / (44 x 1 x 4) = 13.6 mm < t = 28 mm * 0.K.
- g8 F 533
@ b/(22xixn) = 27.3mm ® b/(44xixn) = 13.6mm © b/(80xixn) = 7.5mm
t = 28 mm o2z, . fsla2 = -[fsual ] = -230.0 MPa
4) S5Eo| zaFH HAE (FHE2UX AlSchs 2 =)
- A& t_min =b / (281 x 1.2) = 3700 / (281 x 1.2 = 10.973
07| A, \ (fca/fc) = +/(230/105.979) = 1.473 > 1.2 1.20 8
- gz t_min =b / (281 x 1.168) = 3700 / (281 x 1 = 11.273
017|M, v (fca/fc) = + (230/168.692) = 1.168 < 1.2 1.17 82
t_min = 11.273 < t = 18.0 mm 0.K.
5) 518384 stE=%
RS ey st= =3t
1 A M EHA| ZAHHAS+SHREEIE E XS
2 CHASEMEEA D 1 + ARHIEE XIF
3 olSEH A 2 + (2R 1Y3HE) + (&3k5) + (XHASH
4 olZgtMdetA: 3 + (FB|Z) + (H=FH)
5 Ol SEIEA: 4 + (REXR})
6 O|ZEtMEtA: 4 - (XA
6) i85 AEZ (22l MPa)




B
=

o
0l0

RE-BAR CONCRETE STEEL
& AR StREZIZ|E MR EUX| SHEEZX]|
M3 | 5|23 | 513y | 5183 | M3H | 588" | stisH 523
- - - - 44.9 287.5 -57.0 -151.9
- - -6.9 -16.0 124.5 230.0 -106.0 -230.0
5 s 87.8 160.0 -12.8 -16.0 197.5 230.0 -168.7 -230.0
72.6 160.0 -8.0 -16.0 180.4 230.0 -186.9 -230.0
54.7 184.0 -10.2 -18.4 187.3 264.5 -176.2 -264.5
90.5 184.0 -5.8 -18.4 173.5 264.5 -197.5 -264.5
(5183 &Z =X &2 @) 135.0
(f/fa)_max
(f/fa)® +(t/ta)?
ARdic (R EF2(E| AR EHX| | SIREEHX| | MEHSH |S8HHSYH| MHSHH| RIgaR SR
- - 0.156 0.375 15.343 168.8 0.09
- 0.429 0.541 0.461 35.864 135.0 0.27
- 0.549 0.798 0.859 0.733 69.887 135.0 0.52
0.454 0.498 0.784 0.812 69.887 135.0 0.52
0.297 0.553 0.708 0.666 69.887 155.3 0.45
0.492 0.314 0.656 0.747 69.887 155.3 0.45
ME AAL (= T.4.7] 3.9.
fy = 400.0 MPa
E fcy =3/ 5 x 40 = 24.0 MPa
HSB500 ) fy = 380.0 MPa
stExg
HstE stExg
1.3 x (DH3E) +2.15 x (&315) + 1.0 x 22X +1.0 x (H=FH+32| )
1.3 x (L¥3lE) + 2.15 x (&3tE) - 1.0 x LA +1.0 x (A=ZFFH+3EZ)
1.3 x (LH3IE) + 2.15 x (&35tE) + 1.0 x 2L At
1.3 x (IH™SIE) + 2.15 x (&35}5) - 1.0 x 2EX}
E2% =
RE-BAR CONCRETE STEEL
AR StREZIZ|E MR EUX| SHEEZX]|
MEZY | FE3Y | S8y | 53 | M3y | 538" | StsH™ B
124.7 400.0 -18.61 -24.0 288.8 380.0 -248.4 -380.0
5 2 160.5 400.0 -14.21 -24.0 275.0 380.0 -269.6 -380.0
3 139.9 400.0 -23.41 -24.0 305.9 380.0 -235.3 -380.0
4 144.6 400.0 -19.01 -24.0 292 .1 380.0 -256.6 -380.0
E_:l|

(f/fy)_max = 0.976 < 1.0 s 0.K.




O ot 72t < ©fH 12> CHHQIR|: 72 1/4X|H(E5HH) <H| gt >
(1) MA=A
AR HIEE fok 27 MPa A ZA (D, ) 2
AR ST Ec 27804 MPa UEFZAF (0, ) 4
sHREZI2E, fck 40 MPa 2EHSH(AL 10
st Z 32| E,| Ec 30891 MPa 2EYEE(a) 0.000012
ABLE HSB500 HxzFE2(¢es) 0.00027
2 EREAH S Es 205,000 X} BEMH FeHF, k -0.15488
¥ Faef 1 (+) odF, (-) &=
(2) =hex 2
=hed & 2 (mm)
B3 . B1 2400
‘ . B2 ‘ ‘ B2 2400
E..T.ﬁ....?..T....ﬁ.......jij?' B3 6300
secessersesssssssssssess e e ey ——o i)
‘ =3 T g H 3468
= t1 22
t2 28
t3 16
tr 0
Tcu 240
Th 40
Tcl 530
b1 100
b2 250
| = A (mm)
tcu 60
¥ PESNMA| MolH, SSHEA SEE D3 ©=0.000 tel 40
g2zel2 H & (mm) FE2Z MY (mm)
Abga|gl 120 12 2 MR EUX|| 2828 AHREHIEE] 6005 n(AHE) 7
stRal=| 220 20 1 SHEEZMX|| 2528 sietsele| 2328 n'(stF) 7
(3) zt8st=E
A chl ety ols=y x| ™ st
T 2 2 A
DL1 DL2 DL3 LL SET
2HE M (kN-m) -14565.6 | -30631.4 | -14320.5 | -22570.1 -473.5 -82561.0
Mok, S (kN) -1145.8 | -1695.2 -813.3 | -1418.9 -8.9 -5082.0
HIE&, T (kN-m) -255.7 -472.0 8.0 | -1957.1 -6.9 -2683.77

¥ DL1 = ZX+stR232IE AHE, DL2 = &HFHIEE XS, DL3 = 24t DHstE

¥ LL

I
b
o
it
ot
oM
+
Oftl
ob
oM
w
m
—
|
al
k4]
i
o



(4) B33 43
- 71 T8
5 Ndy—- - - - — Ndv —19 -
: o B .. a8
SRR i NG B o
3 f 28l s .
} I 1z
T X
Ns: =HMA T4, Nsv: GHUBMA T4, Ndv:OlSetadAl =4
1) gg®™ 0 (DL1)
o choy As y As -y I Ad? Is
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
MEEUWX| 2827.8 X 28 X1 79,179 3,504 2.774 E+08| 5.173.E+06 2.011.E+11 2.011.E+11
afee 120X12X2 2,880 3,430 | 9.878.E+06]| 3.456.E+06 6.651.E+09 6.655.E+09
e 3,468.0X16X2 110,976 1,756 1.949 E+08| 1.112.E+11 2.642.E+09 1.139.E+11
Gl =] 220X 20 X1 4,400 132 | 5.808.E+05| 1.775.E+07 1.391.E+10 1.393.E+10
St E X 2527.8X22X1 55,612 11 6.117.E+05] 2.243.E+06 2.006.E+11 2.006.E+11
A 253,047 4.834.E+08 5.362.E+11
- BN ys = 483388004/253047 = 1910.3 mm
Ysu = 1910.3 - 3518 = -1607.7 mm
Ys| = 1910.3 mm
- AMSlEUX Y
- fsu = Md1 x Ysu / Is = -14,565.6x1000000 x (-1607.7) / 536178930569.2 = 43.674 MPa
- fsl = Md1 x YsI / Is = -14,565.6x1000000 x 1910.3/536178930569.2 = -51.894 MPa
2) chelgtd + (DL2)
e chod Asv y Asv -y I Ad® I'sv
(mm2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
sHREZ 32 E 2327.8x530 1233744.6 2.89.E+10
st SR EZ 32 E 176249.2 287.01 5.06.E+07| 4.13.E+09 1.61.E+11 1.65.E+11
STEEL 253047.0 1910.3] 4.83.E+08] 5.36.E+11 1.12.E+11 6.49.E+11
A 429296.2 5.34.E+08 8.14.E+11
- BN ysv = 533979204/429296.2 = 1243.8 mm n' = 7
Ysvbcu = 1243.8 - 552 = 691.8 mm Ysvsu = 1243.8-3518= -2274.2  mm
Ysvbcl = 1243.8 - 22 = 1221.8  mm Ysvs| = 1243.8 mm
Dsvbc = 1243.8 - 287 = 956.8 mm
- SIRZ32E S
- fsvbcu = Md2xYsvbcu/(n'xlsv) = -30631.43x1000000x691.8/(7x814063931402.2) = -3.719 MPa
- fsvbcl = Md2xYsvbel/(n'xlsv) = -30631.43x1000000x1221.8/(7x814063931402.2) = -6.568 MPa
- MSIEUX] SH
- fvsu = Md2 x Ysvsu /lsv = -30631.43x1000000 x (-2274.2) / 814063931402.2 = 85.573 MPa
- fvsl = Md2 x Ysvsl / Isv = -30631.43x1000000 x 1243.8/814063931402.2 = -46.801 MPa




(DL3, LL, SET)

e chod Asv y Asv -y Ix Ad? I'sv
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARdien M2 H19x96 27504.0
shotebet M2 27504.0 3640.0| 1.001.E+08 1.395.E+11 1.395.E+11
CHU B A 429296.2 1243.8] 5.340.E+08] 8.141.E+11 8.939.E+09 8.230.E+11
A 456800.2 6.341.E+08 9.625.E+11
- 2At BEHE A k = -0.155
- EA Ydv = 634073174/456800.2 = 1388 mm
Atc = 6004.6x240 = 1441100 mm?
Abc = 2327.8x530 = 1233745 mm?
- B[ H|: ns = 205000/200000 = 1
n = 7 n' = 7
Ydvru = 1388.1-3710 = -2321.9 mm Ddvr = 1388.1 - 3640 = -2251.9  mm
Ydvrcl = 1388.1-3570 = -2181.9 mm Ddvbc = 1388.1 - 287 = 1244 .6 mm
Ydvbcu = 1388.1-552 = 836.1 mm Ddvs = 1388.1 - 1910.3 = -522.2 mm
Ydvbcl = 1388.1-22 = 1366.1 mm Ddv. = 2251.9 + (-522.2) = 1729.7 mm
Ydvsu = 1388.1-3504 = -2115.9 mm
Ydvs| = 1388.1  mm
® 1H™sHE (DL3)
- &REHZ ¢ SIREEd2E 89
- fdvru = Md3 x Ydvru/(ns x lv)=-14,320.5x1000000x(-2321.9) /(1x962477205723.2 34.547 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -14,320.5x1000000x836.1/(7x962477205723.2)= -1.777 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -14,320.5x1000000x1366.1/(7x962477205723.2) -2.904 MPa
- AMelEUX 2™
- fdvsu = Md3 x Ydvsu / Iv = -14320.52x1000000 x (-2115.9)/962477205723.2 = 31.482 MPa
fdvsl = Md3 x Ydvsl / lv = -14320.52x1000000 x 1388.1/962477205723.2 = -20.653 MPa
@ &sts (LL)
- MRHZ 9 SIRZEI2E 29 ¢
fdvru = Md3 x Ydvru/(ns x Iv)= -22570.1x1000000x(-2321.9)/(1x962477205723.2 54.449 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -22570.1x1000000x836.1/(7x962477205723.2)= -2.801 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -22570.1x1000000x1366.1/(7x962477205723.2)= -4.576 MPa
- MelEUX 29
- fdvsu = Md3 x Ydvsu / Iv = -22570.1x1000000 x (-2115.9)/962477205723.2 = 49.618 MPa
- fdvsl = Md3 x Ydvsl / Iv = -22570.1x1000000 x 1388.1/962477205723.2 = -32.551 MPa
® XIE& st (SET)
- &REHZ ¢ SIREEdEE 89
fdvru = Md3 x Ydvru/(ns x Iv)= -473.5x1000000x(-2321.9) /(1x962477205723.2)= 1.142 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -473.5x1000000x836.1/(7x962477205723.2)= -0.059 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -473.5x1000000x1366.1/(7x962477205723.2)= -0.096 MPa
- MelEUX 2™
- fdvsu = Md3 x Ydvsu/lv= -473.5x1000000 x (-2115.9) / 962477205723.2= 1.041 MPa
- fdvsl = Md3 x Ydvsl/lv= -473.5x1000000 x 1388.1/962477205723.2= -0.683 MPa




- CFATIMA
e crod Av1 y Avl -y I x Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
SHREZ I E 2327.8x530 1233744.6 2.888.E+10 2.215.E+12 2.244 E+12
2 tREE3R|E 137082.7 287.0] 3.934.E+07| 4.126.E+09 1.520.E+11 1.561.E+11
B 253047.0 1910.3] 4.834.E+08] 5.362.E+11 8.233.E+10 6.185.E+11
A 390129.7 5.227 .E+08 7.746 .E+11
- EFM A 2=H]:n1-60" =n'x (1 + &4 (60,30)/ 2) =7x(1+0.465/2) = 9
o, '(60,30) = 0.465 (SHREZIz2[EQ| HIHEAMA|I7IX|S] JE|ZH %)
- T4 ysvl = 522738428.6/390129.7 = 1339.9 mm
Ysvibcu = 1339.9 - 552 = 787.9 mm Ysvisu = 1339.9 - 3504 = -2164 .1 mm
Ysvibcl = 1339.9 - 22 = 1317.9 mm Ysvisl = 1339.9 mm
Dsvbct = 1339.9 - 287 1052.9 mm
® 1xt2™835HE ot 32|= 53}
“ Noc =Md2 / (n' x Idsv) x (-Dsvbc) x Abc
= -30631.43x1000000/(7x814063931402.2) x(956.8) x1233744 .6 = - 6,345,373 N
- M ctHo| WiMel= F3 2 HIZUHE ¢
Pbvl = Nbc x 2 x &4 /(2 + &4 ) = -6345372.9x2x0.465/(2+0.465) = - 2,393,995 N
Mvl = Pbvl x Dsvbcl
= -2393994.6x 1052.9/1000000 = -2520.6 kN-m

- sipmgelE 8

- fvibcu

- fvibcl

- fvisl

1/n1-60" x (Pbv1/Asvi+k x Mv1 x Ysvibcu/lsv1l)- &4 (60,30)/(1+d, (60,30)/2) x fbc
1/9x(-2393995/390130+(-0.155) x(-2520.6) x1000000x788/774604731710)-0.465/(1+0.465/2) x(-3.719)

1/n1-60"' x ((Ptv1+Pbv1)/Asvi+k x Mv1 x Ysvibcl/lIsvl)-

0.765 MPa
®4 (60,30)/(1+d4 (60,30)/2 ) x fbe

1/9x(-2393995/390130+(-0.155) x(-2520.6) x1000000x1318/774604731710)-0.465/(1+0.465/2) x(-6 .568)

Pbcl / Asvl + Kk x Mvl x Ysvisu / Isvi
-2393994.6 /390129.7+(-0.155)x(-2520.6)x1000000x(-2164.1) /774604731710.365

+Pbc1 / Asvl + k x Mv1l x Ysvisl / [svi
-2393994.6 /390129.7+(-0.155)x(-2520.6)x1000000x1339.9/774604731710.365

1.870 MPa

-7.228 MPa

-5.461 MPa




- O|ZRMA
TE = (m/?nv21 ) (m):n) /(\rvn;a ;/ (mrLz‘( ) (ng ) (mlmv41 )
AR 6004 .6x240 1441100.3 6.917.E+09
ShoE AR HEHT 205871.5 3650.0| 7.514.E+08| 9.882.E+08 5.445 E+11 5.455 . E+11
sHREZ 32 E 2327.8x530 1233744.6 2.888.E+10
st SR EZ 32 E 176249.2 287.0|1 5.058.E+07| 4.126.E+09 5.316.E+11 5.357.E+11
B 253047.0 1910.3] 4.834.E+08] 5.362.E+11 3.254 .E+09 5.394 . E+11
A 635167.7 1.285.E+09 1.621.E+12
- EtdA=Hin = 7 n' = 7
- BN yvl = 1285410084/635167.7 = 2023.7 mm
T = (mAmv21 ) (mym) (Arz;ﬁ ;l (mrlni‘( ) (ng ) (mlmv41 )
AR HiE T 6004 .6x240 1441100.3 6.917.E+09
ShoE AR ST 102935.7 3650.0| 3.757.E+08| 4.941.E+08 3.021.E+11 3.026.E+11
sHREZ 32 E 2327.8x530 1233744.6 2.888.E+10 4.628.E+12 4.657 .E+12
st SR E 32 E 102812.1 287.01 2.951.E+07| 4.126.E+09 2.799.E+11 2.840.E+11
B 253047.0 1910.3] 4.834.E+08] 5.362.E+11 1.790.E+08 5.364.E+11
A 458794 .8 8.886.E+08 1.123.E+12
- BRMAFHnl =nx (1+ &y /2)=7x(1+2/2) = 14
mM'=n'x (1+d, '/2)=7x(1+154/2) = 12
oy "= &y -dy '(60,30) = 2.00 - 0.47 = 1.54
- BN ydv1l = 888618177.8/458794.8 = 1936.9 mm
Ydvitcu = 1936.9 - 3770 = -1833.1 mm Ddvtc = 2023.7 - 3650 = -1626.3  mm
Ydvitcl = 1936.9 - 3530 = -1593.1 mm Ddvbc = 2023.7 - 287 = 1736.7  mm
Ydvibcu = 1936.9 - 552 = 1384.9 mm Ddvtcl = 1936.9 - 3650 = -1713.1  mm
Ydvibcl = 1936.9 - 22 = 1914.9  mm Ddvbcl = 1936.9 - 287 = 1649.9  mm
Ydvisu = 1936.9 - 3504 = -1567.1 mm Avl = As +Ac/n1 = 355982.7 mm
Ydvisl = 1936.9 mm del = dv x As / (Ac/nl+As)= 1236.649  mm
Dvs1 = 2023.7 - 1910.3 = 113.4 mm dst =dv - dcl = 503.051 mm
Dvl =1626.3 + 113.4 = 1739.7  mm
@ 2xtn™skE ot 32|= 53}
- 2xt 1M stEof| o st HEE EEHH
- Ntc =Md3 / (n x ldv) x Ddvtc x Atc
= -14320.52x1000000/ (7x1620636434172.1)x(-1626.3) x1441100.3 = 2,958,489 N
- Noc =Md3 / (n' x Idv) x (-Ddvbc) x Abc
= -14320.52x1000000/(7x1620636434172.1) x(1736.7)x1233744.6 = - 2,704,738 N
- SMCtHo| Zdste =3 ¢ RUHE
Ptvli = Ntc x 2 x &4 /(2 + ®y ) = 2958489.4x2x2/(2+2) = 2,958,489 N
Povl = Nbc x 2 x &4 '/(2 + &, ') = -2704738.1x2x1.54/(2+1.54) = - 2,353,275 N
Mvl = Ptvl x Ddvtct + Pbv1 x Ddvbcl
= 2958489.4x (-1713.1) /1000000 + -2353275x 1649.9/1000000 = -8950.9 kN-m




- MRHZ 9 SIRZI2E 2™ ¢
- fviru = (Ptvi+Pov1) / Advl + k x Mvl x Ydvru / (ldv1)
= (2958489.4 + -2353275) /458794 .8+(-0.155)x(-8950.9) x1000000x(-2321.9) /1122936346599
= -1.550 MPa
- fvibcu = 1/n1' x ( (Ptvi+Pbv1) / Advl + k x Mvl x Ydvibcu / ldvl) - &4 '/ (1 + &4 '/2 ) xfbc
1/12x( (2958489 . 4+-2353275) /458795+(~0.155) x(~-8950.9) x1000000x1385/1122936346599) -1.5/(1+1.5/2) x(-2.904)
= 2.779 MPa
- fvibcl = 1/n1" x ( (Ptvi+Pbv1) / Advl + k x Mvl x Ydvibcl / ldvl) - &4 '/ (1 + &4 '/2 ) xfbc
= 1/12x((2958489. 4+-2353275) /458795+(~-0.155) x(-8950.9) x1000000x1915/1122936346599) -1.5/(1+1.5/2) x(-2.904)
= 2.834 MPa

4 -

= .

- ASEAR|

[y

M
olo

- fvisu = (Ptv1+Pbc1) / Advl + Kk x Mv1 x Ydvisu / Idv1
(2958489.4 + -2353275 ) /458794 .8+(-0.155) x(-8950.9)x1000000x(-1567.1) /1122936346599 1

= -0.617 MPa
- fvisl = (Ptvi+Pbcl) / Advl + k x Mv1 x Ydvisl / Idvl
= (2958489.4 + -2353275 ) /458794 .8+(-0.155)x(-8950.9)x1000000x1936.9/1122936346599 . 1
= 3.712 MPa
e~
- CFATIMA
e crod Av1 y Avl -y I x Ad? [v1
= (mm2 ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
SHREZ I E 2327.8x530 1233744.6 2.888.E+10 2.344 E+12 2.373.E+12
st SIREFEE 123374.5 287.0]1 3.541.E+07| 4.126.E+09 1.469.E+11 1.511 . E+11
B 253047.0 1910.3] 4.834.E+08] 5.362.E+11 7.162.E+10 6.078.E+11
A 376421.5 5.188.E+08 7.589.E+11
- EFM | ==H|:n2-60" =n'x (1 + ®, (60,30)/ 2) =7x(1+093/2) = 10
®, ' =2x &y '(60,30) = 0.930
HEFEHHEE €5 (60,30) = 0.000010
- EA ysv2 = 518804154.1/376421.5 = 1378.3 mm
Ysv2bcu = 1378.3 - 552 = 826.3 mm Ysv2su = 1378.3 - 3504 = -2125.7 mm
Ysv2bcl = 1378.3 - 22 = 1356.3 mm Ysv2sl = 1378.3 mm
Dsvbc1t = 1378.3 - 287 1091.3 mm
Ec2' = Es / n2' = 205000/10 = 20500.0 MPa
- M ctHo| WMst= FE
Pbv2 = Ec2'x es (60,30) x Abc = -20500%0.00001x1233744.6 = - 252,918 N
Ddvbc = 1378.3 - 287 = 1,091 mm

- SMCtHo| WSt FRUE ¢
- Mv2 = Pbv2 x Ddvbc
(-252917.6) x 1091.3 / 1000000
= -276.0 kN-m
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ol
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- fsv2bcu =

- fsvebel

El

=

1/n2' x ( Pbv2 / Asv2 + k x Mv2 x Ysv2bcu / Isv2) - Ec2' x
1/10x(-252918) /376422+(-0.155) x-276x1000000x826/ 758854053056 ) —20500x( -0.00001)

=1/n2' x ( Pbv2 / Asv2 + k x Mv2 x Ysv2bcl / Isv2) - Ec2' x
1/10x(-252918) /376422+(-0.155) x-276x1000000x1356/ 758854053056 ) -20500x (-0.00001)

€S

€S

0.1 MPa

= 0.1 MPa
- MelEUX 29
- fv2su = Pbc2 / Asv2 + k x Mv2 x Ysv2su / lsv2
= -252917.6 /376421 .5+(-0.155)x-276x1000000x(-2125.7) /758854053055 .534
= -0.792 MPa
- fv2sl = Pbc2 / Asv2 + k x Mv2 x Ysv2sl| / Isv2
= -252917.6 /376421 .5+(-0.155)x-276x1000000x1378.3/758854053055.534
= -0.594 MPa
- O|ZRMA
e crod Av1 y Avl -y I x Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
AR HiE T 6004 .6x240 1441100.3 6.917.E+09
SR HEE T 0.000 68623.8 3650.0|] 2.505.E+08| 3.294.E+08 1.929.E+11 1.932.E+11
sHREZ 32 E 2327.8x530 1233744.6 2.888.E+10 4.805.E+12 4.833.E+12
st SR EZ 32 E 58749.7 287.01 1.686.E+07| 1.375.E+09 1.671.E+11 1.685.E+11
B 253047.0 1910.3] 4.834.E+08] 5.362.E+11 1.008.E+09 5.372.E+11
A 380420.6 0.0] 7.507.E+08 8.989.E+11
- ERMAHIn2 =nx (1+ ®, /2)=7x(1+4/2) = 21
n2' =n'x (1+®d, /2 =7x(1+4/2)= 21
- EA ydv2 = 750733817.2/380420.6 = 1973.40 mm
Ydv2bcu = 1973.4 - 552 = 1421.4 mm Ydv2su = 1973.4 - 3504 = -1530.6  mm
Ydv2bcl = 1973.4 - 22 = 1951.4 mm Ydv2sl = 1973.4 mm
Ec2 = Es / n2 = 205000/21 = 9761.9 MPa
Ec2' = Es / n2' = 205000/21 = 9761.9 MPa
- M ctHo| WMst= FE
Ptv2 =Ec2 x es x Atc = -9761.9x0.00027x1441100.3 = - 3,798,327 N
Pbv2 = Ec2'x e€s x Abc = -9761.9x0.00027x1233744.6 = - 3,251,797 N
Ddv. = 1973.4 - 3650 = - 1,677 mm
Ddvbc = 1973.4 - 287 = 1,686 mm
Av2 = As + Acu/n2+ Acl/n2' = 253047 + 1441100.3 / 21+ 1233744.6 / 21 = 380,421 mm?
dc2 =dv-As / (Ac/n2 + As) = 1739.7 x 253047 / (1441100.3 / 21 + 253047) = 1,369 mm
ds2 = dv - dc2 = 1739.7 - 1368.6 = 371 mm




- BT

ok

of Zdst= EZHE

- Mv2 = Ptv2 x Ddv + Pbv2 x Ddvbc

- fv2bcu

-+ fv2bel

[ -3798326.8 x (-1676.6) + (-3251796.7) x 1686.4] / 1000000
884.4 kN-m

F232E 89 ¢

= ((Ptv2+Pbv2) / Av + k x Mv2 x Ydvru / Iv)

= (-3798326.8 + (-3251796.7))/456800.2+(-0.155) x884 . 4x1000000x(-2321.9) /962477205723
= -15.103 MPa

=1/n2" x ( (Ptv2+Pbv2) / Adv2 + k x Mv2 x Ydv2bcu / Idv2) - Ec2' x €5

= 1/21x((-3798327-3251797) /380421+(-0.155) x884x1000000x 1421/898872843102) -9762x( -0.00027)
= 1.7 MPa
=1/n2" x ( (Ptv2+Pbv2) / Adv2 + k x Mv2 x Ydv2bcl / Idv2) - Ec2' x €5

= 1/21x((-3798327-3251797) /380421+(-0.155) x884x1000000x 1951/898872843102) -9762x( -0.00027)
= 1.7 MPa

- AFBEERIR| 23

- fv2su

- fv2sl

= (Ptv2+Pbc2) / Adv2 + k x Mv2 x Ydv2su / ldv2
(-3798326.8 + (-3251796.7) )/380420.6+(-0.155)x884.4x1000000x(-1530.6)/898872843101.893
_ -18.299 MPa

= (Ptv2+Pbc2) / Adv2 + Kk x Mv2 x Ydv2sl / ldv2
(-3798326.8 + (-3251796.7) )/380420.6+(-0.155)x884.4x1000000x1973.4/898872843101.893

= -18.833 MPa
6) 2L Hst
- M ctHo| WMst= FE
Ptv3 = Es x a x At x Atc / n = 205000x0.000012x10x1441100.3/7 = 5,064,438 N
Mv3 = Ptv3 x Ddvr = 5064438.2x-1626.3 / 1000000 = - 8,236 kN-m
- MREZ Y SIREEIRE 39 ¢
fvdru = Ptv3 / Av + k x Mv3 x Ydvru / Iv - Es- ¢t
= 5064438.2/456800.2 + (-0.155)x(-8236.3)x(-2321.9) / 962477205723.2 - 205000 x 0.00012
= -16.593 MPa
- fv3bcu = 1/n' x ( Ptv3 / Av + k x Mv3 x Yv3bcu / Iv) - Ec' x a x At
= 1/7x(5064438.2/456800.2+(-0.155) x(-8236.3) x836.1/962477205723.2)-30891.1x0.000012x10
= -2.000 MPa
- fv3bcl = 1/n' x ( Ptv3 / Av + k x Mv3 x Yv3bcl / Iv) - Ec' x a x At

= 1/7x(5064438.2/456800.2+(-0.155) x(-8236.3) x1000000x1366 . 1/962477205723.2)-30891.1x0.000012x10
= -1.900 MPa

- AFBIERIR| 2%

- fv3su

- fv3sl

= Ptv3 / Av + k x Mv3 x Ydvsu / Iv
5064438.2 /456800.2+(-0.155)x(-8236.3) x1000000x(-2115.9) /9624772057 8.280 MPa
= Ptv3 / Av + k x Mv3 x Ydvsl / Iv
5064438.2 /456800.2+(-0.155)x(-8236.3) x100000x1388.1/962477205723.2 12.928 MPa



S/ Mwm+T/(2xFxt3)
1145.77 x 1000 /110976 + 255.75x1000000 / ( 2 x 8439088x16) =

Fo-
T =S/ A+T/(2xFxt3)
= 1695.15 x 1000 /110976 + 472x1000000 / ( 2 x 8546381.1x16) =
3) Ol Z&tAA|
F =
T =S/ M+T/(2xFxt3)
= 2232.2 x 1000 /110976 + 1949.1x1000000 / ( 2 x 8590111.4x16) =
(6) sl&SHHUE
1) 229 588 ( SD400 )
- 51823y frta = 160.0 MPa
- 5 EUE3SH frca = 180.0 MPa

8439088.0 mm?2

11.272 MPa

8546381.1 mm?

17.001 MPa

8590111.4 mm?

27.205 MPa

TE st&E9| =gt 5283 (MPa)
1 SlE SElE2AM e 2t 0.4fck
2 FoISHHIE I E T2 EF M EE | 22X} 1.8e| 15% &7t
- 5 8YF3H
fcca = 0.4 x fck = - 0.4 x 40 = -16.0 MPa
- FRolmey ¢
fcta = 0.07 x fck = 0.07 x 40 = 2.8 MPa > 2.5 MPa
o=z, 2.5 MPa




3) 2ol e ( HSB500 )

T st = e o
Ho| HRHE Fof HRHE
1 Je|zZet AxFFo| &S HMelst FotE 0 0
s 15 0
2 Fots
QI&Hd 0 0
SMEZAA == ol ot 15 15
® QIE MEEUX| o HESH
~ fsua = 230.0 MPa
@ &= SHEEUX| 9 MM H23H (2ZE &)
- HaFH 4E
b = 2400.0 mm (2ZE go| %) i = 1 (S" T
n= 2 (Be 2ZAol oM FEE= MY )
t_min = 2400 / (80 x 1 x 2) = 15.0 mm < t = 22 mm 2 0.K.
- 2MN 5 88H
® b/(22xixn) = 54..5mm ® b/(44xixn) =  27.3mm © b/(80xixn) = 15.0mm
t = 22 mm O|EZ, < fslal = -[220,000x((txixn) / b)"2] = -73.9 MPa
® &= SHEEUX| 9 FM=T H23H (2ZE &)
- HasFA HE
b = 2400.0 mm (2ZE go| %) i = 1 (ST
n= 4 (Beter 2ZAol oM FEE= MY )
t_min = 2400 / (44 x 1 x 4) = 13.6 mm < t = 22 mm 2o 0.K.
- HM=E 588y
@ b/(22xixn) = 27.3mm ® b/(44xixn) =  13.6mm © b/(80xixn) = 7.5mm
t = 22 mm O|2=, oo fsla2 = -[230 - 5.2 x (b/(txixn) - 22)] = -202.6 MPa
4) SREO| F4LFH HE (THEZN ALSTh 2 =)
- AN t_min=Db / (281 x 1.2) = 3468 / (281 x 1.2 = 10.285
047|A,  + (fca/fc) = +(230/98.695) = 1.433 > 1.2 1.20 Mg
- Y= t_min =b / (281 x 1.13) = 3468 / (281 x 1. = 10.922
0{7IM, A+ (fca/fc) = +(202.582/158.637) 1.130 < 1.2 1.13 88
“otomin = 10.922 < t = 16.0 mm S 0.K.
5) 5l&3 stz
R ey st= =3t
1 A ZHHA SR Z IR E XS
2 CHASEA EEA L 1 + PR HE T XE
3 oM EtA: 2 + (2xtH5HE) + (&#3t5) + (XEEsH
4 OlSRMEtA: 3 + (F2Z) + (HEFF)
5 O|ZRMCHA: 4 + (2R}
6 O|ZRMCHA: 4 - (2R}

F2l: MPa)

2
Ql
ot
0l0
_|.I.I.
oY
Hn
[N
i)
m
10



RE-BAR CONCRETE STEEL
& AR StREZIZE MR EUX| SHEEZX]|
MHSH [ SSH | sISH | 518SH | MHES8H | E88H | stHEH 523
- - - - 43.7 287.5 -51.9 -92.4
- - -6.6 -16.0 129.2 230.0 -98.7 -202.6
5 s 90.1 160.0 -12.2 -16.0 203.4 230.0 -158.6 -202.6
73.5 160.0 -7.6 -16.0 184.5 230.0 -179.2 -202.6
56.9 184.0 -9.5 -18.4 192.7 264.5 -166.3 -233.0
90.1 184.0 -5.7 -18.4 176.2 264.5 -192.1 -233.0
(5183 &Z =X &2 @) 135.0
(f/fa)_max
(f/fa)® +(t/ta)?
ARdic (R EF2(E| AR EHX| | SIREEHX| | MEHSH |S8HHSYH| MHSHH| RIgaR SR
- - 0.152 0.561 11.272 168.8 0.07
- 0.411 0.562 0.487 28.273 135.0 0.21
- 0.563 0.761 0.884 0.783 55.478 135.0 0.41
0.459 0.478 0.802 0.885 55.478 135.0 0.41
0.309 0.518 0.729 0.714 55.478 155.3 0.36
0.490 0.312 0.666 0.825 55.478 155.3 0.36
ME AAL (= T.4.7] 3.9.
fy = 400.0 MPa
E fcy =3/ 5 x 40 = 24.0 MPa
HSB500 ) fy = 380.0 MPa
stExg
Hsts stExg
1.3 x (H3E) +2.15 x (&H31E) + 1.0 x 22X +1.0 x (H=FH+32| )
1.3 x (DH5HE) + 2.15 x (&5FE) - 1.0 x 22X +1.0 x (H=FHF+32(=)
1.3 x (I™stE) + 2.15 x (&35t5) + 1.0 x 22X}
1.3 x (IH™SIE) + 2.15 x (&3515) - 1.0 x 22X}
E2% =
RE-BAR CONCRETE STEEL
AR dEH StREZIZ|E MR EUX| SHEEZX]|
MEZY | FE3Y | S8y | 53 | M3y | 538" | StsH™ B
128.7 400.0 -17.55 -24.0 297.0 380.0 -233.4 -380.0
5 2 161.9 400.0 -13.75 -24.0 280.4 380.0 -259.2 -380.0
3 1454 400.0 -22.08 -24.0 315.9 380.0 -218.3 -380.0
4 147 .6 400.0 -18.28 -24.0 299.3 380.0 -244 1 -380.0
zZ|of &5 3=H| (f/fy)_max = 0.920 < 1.0 s 0.K.




O ol&agrd Tzt < ghH 13 > oHHP(R|: 72, JUX|H (EAHH) <H| gt >
(1) MA=A
AR HIEE fok 27 MPa A ZA (D, ) 2
AR ST Ec 27804 MPa UEFZAF (0, ) 4
SHREZ32|E, fck 40 MPa 2EHEH(AL) 10
stREZ 32| E,| Ec 30891 MPa 2EYEE(a) 0.000012
ABLE HSB500 Hx=FE2(¢es) 0.00027
2 EREAH S Es 205,000 X} BEMH FaHF, k -0.15470
¥ BEaetr (4) oF, (-) o5
(2) =hex 2
=hed & 2 (mm)
. B3 . B1 2400
‘ B2 B2 2400
E....ﬁ.ﬁ.ﬁ.TnT.ﬁ.ﬁ....j fg:g B3 6300
sresesesecrererernrssrervrene ;;::; " 2100
- t1 22
t2 28
t3 16
tr 0
Tcu 240
Th 40
Tel 470
b1 100
b2 250
| = F A (mm)
tcu 60
 TEGMAl FEHH, SHAEA 7% 1 ©=0.000° tcl 40
g2zel2 H e (mm) FE2Z MY (mm)
Mgz 0 0 0 AR ZRX|| 2847 AR uiEtEH 6088 n(AHE) 7
steel=( 220 20 1 SHEEZEUX|| 2547 setseEle| 2347 n'(stF) 7
(3) zt8st=E
A chl ety ols=y x| ™ st
Ea E
DL1 DL2 DL3 LL SET
2HE M (kN-m) -10602.2 | -24327.1 | -11310.8 | -18436.0 -439.3 -65115.4
™ek ) S (kN) -916.6 | -1574.6 -748.0 -1325.5 -8.9 -4573.5
HIE&, T (kN-m) -255.7 -471.7 -81.0 | -1937.5 -6.9 -2752.96
% DL1 = ZA+s2232IE AE, DL2 = AHRHISE XF, DL3 = 2xF DHEE
¥ LL = XSS + E5tE, SET = A[™AS




B I I
) Ndy— - - ————- -+~ L — Ndv —9 -
* A P | AN
B Ney—-—-—-—-—-—- -+~ ——Nsv § ;5 g
g J 4 g % 1
| T 21 Z
T X
Ns: =HMA T4, Nsv: GHUBMA T4, Ndv:OlSetadAl =4
1) =M ¢ (DL1)
TE = (e ) (m) )| ) () ()
HEEWX 2847.2X28 X1 79,720 3,145 | 2.507.E+08| 5.208.E+06 1.651.E+11 1.652.E+11
aEeE 0X0Xx0 - - | 0.000.E+00| 0.000.E+00 0.000.E+00 0.000.E+00
S5u 3,109.0x16X2 99,488 1,577 1.568.E+08| 8.014.E+10 1.661.E+09 8.180.E+10
Gl =] 220X 20 X1 4,400 132 | 5.808.E+05| 1.775.E+07 1.090.E+10 1.091.E+10
StEEUX| 2547 .2X 22 X1 56,037 11 6.164.E+05] 2.260.E+06 1.609.E+11 1.609.E+11
A 239,646 4.088.E+08 4.188.E+11
- 4 ys = 408760071/239645.5 = 1705.7 mm
Ysu = 1705.7 - 3159 = -1453.3 mm
Ys| = 1705.7 mm
- AMSlEUX Y
- fsu = Md1 x Ysu / Is = -10,602.2x1000000 x (-1453.3) / 418805978245.3 = 36.791 MPa
- fsl = Md1 x YsI / Is = -10,602.2x1000000 x 1705.7/418805978245.3 = -43.180 MPa
2) chdetd (DL2)
T = (ménszv) (mym) /(\%3;/ (mr:;‘( ) (ng ) (mlms“v)
sHREZ 32 E 2347 .2x470 1103161.1 2.03.E+10
== = 157594.4 257.0( 4.05.E+07| 2.90.E+09 1.20.E+11 1.23.E+11
STEEL 239645.5 1705.71 4.09.E+08] 4.19.E+11 7.92.E+10 4.98.E+11
A 397239.9 4.49.E+08 6.21.E+11
- BN ysv = 449265090/397239.9 = 1131.0 mm b= 7
Ysvbcu = 1131 - 492 = 639.0 mm Ysvsu = 1131-3159= -2028.0 mm
Ysvbcl = 1131 - 22 = 1109.0  mm Ysvsl = 1131.0 mm
Dsvbc = 1131 - 257 = 874.0 mm
- SIRZ32E S
- fsvbcu = Md2xYsvbcu/(n'xlsv) = -24327.12x1000000x639/(7x621239746419.3) = -3.575 MPa
- fsvbcl = Md2xYsvbel/(n'xlsv) = -24327.12x1000000x1109/(7x621239746419.3) = -6.204 MPa
- MSIEUX] SH
- fvsu = Md2 x Ysvsu /lsv = -24327.12x1000000 x (-2028) / 621239746419.3 = 79.414 MPa
- fvsl = Md2 x Ysvsl / Isv = -24327.12x1000000 x 1131/621239746419.3 = -44.289 MPa




3) o|Z&A : (DL3, LL, SET)
e chod Asv y Asv +y Ix Ad? I'sv
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
ARdictn M2 H19x96 27504.0
shitutEm H 2 27504.0 3281.0| 9.024.E+07 1.112.E+11 1.112.E+11
CHU B A 397239.9 1131.0] 4.493.E+08] 6.212.E+11 7.697 .E+09 6.289.E+11
A 424743.9 5.395.E+08 7.401 . E+11
- 2At BEHE A k = -0.155
- 4 Ydv = 539518951/424743.9 = 1270 mm
Atc = 6087.6x240 = 1461016 mm?
Abc = 2347.2x470 = 1103161 mm?
- B[ H|: ns = 205000/200000 = 1
n = 7 n' = 7
Ydvru = 1270.2-3351 = -2080.8 mm Ddvr = 1270.2 - 3281 = -2010.8  mm
Ydvrcl = 1270.2-3211 = -1940.8 mm Ddvbc = 1270.2 - 257 = 1141.7 mm
Ydvbcu = 1270.2-492 = 778.2 mm Ddvs = 1270.2 - 1705.7 = -435.5 mm
Ydvbcl = 1270.2-22 = 1248.2  mm Ddv. = 2010.8 + (-435.5) = 1575.3  mm
Ydvsu = 1270.2-3145 =  -1874.8 mm
Ydvs| = 1270.2  mm
® 1H™sHE (DL3)
- &REHZ ¢ SIREEd2E 89
- fdvru = Md3 x Ydvru/(ns x lv)=-11,310.8x1000000x(-2080.8) /(1x740144301822.3 31.798 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -11,310.8x1000000x778.2/(7x740144301822.3)= -1.699 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -11,310.8x1000000x1248.2/(7x740144301822.3) -2.725 MPa
- AMelEUX 2™
- fdvsu = Md3 x Ydvsu / Iv = -11310.76x1000000 x (-1874.8)/740144301822.3 = 28.650 MPa
fdvsl = Md3 x Ydvsl / lv = -11310.76x1000000 x 1270.2/740144301822.3 = -19.411 MPa
@ &st& (LL)
- MRHZ 9 SIRZEI2E 29 ¢
fdvru = Md3 x Ydvru/(ns x Iv)= -18436x1000000x(-2080.8) /(1x740144301822.3)= 51.830 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -18436x1000000x778.2/(7x740144301822.3)= -2.769 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -18436x1000000x1248.2/(7x740144301822.3)= -4.442 MPa
- MelEUX 29
- fdvsu = Md3 x Ydvsu / lv = -18436x1000000 x (-1874.8)/740144301822.3 = 46.699 MPa
fdvsl = Md3 x Ydvsl / Iv = -18436x1000000 x 1270.2/740144301822.3 = -31.639 MPa
® XIE& st (SET)
- &REHZ ¢ SIREEdEE 89
fdvru = Md3 x Ydvru/(ns x Iv)= -439.3x1000000x(-2080.8) /(1x740144301822.3)= 1.235 MPa
- fdvbcu = Md3 x Ydvbcu/(n' x lv)= -439.3x1000000x778.2/(7x740144301822.3)= -0.066 MPa
- fdvbcl = Md3 x Ydvbcl/(n' x lv)= -439.3x1000000x1248.2/(7x740144301822.3)= -0.106 MPa
- MelEUX 2™
- fdvsu = Md3 x Ydvsu/lv= -439.3x1000000 x (-1874.8) / 740144301822.3= 1.113 MPa
- fdvsl = Md3 x Ydvsl/Iv= -439.3x1000000 x 1270.2/740144301822.3= -0.754 MPa




- CFATIMA
e crod Av1 y Avl -y I x Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
sHREZ 32 E 2347 .2x470 1103161.1 2.031.E+10 1.630.E+12 1.650.E+12
st IR EZ 32 E 122573.5 257.0|1 3.150.E+07| 2.901.E+09 1.126.E+11 1.155.E+11
B 239645.5 1705.7] 4.088.E+08| 4.188.E+11 5.759.E+10 4.764 .E+11
A 362219.0 4.403.E+08 5.919.E+11
- EFMZs=H]:n1-60" =n'x (1 + &4 (60,30)/ 2) =7x(1+0.469/2) = 9
o4 '(60,30) = 0.469 (SHREZIz[EQ| HIHEAMA|I7IX|l FE|ZH %)
- A ysvl = 440264707 .4/362219 = 1215.5 mm
Ysvibcu = 1215.5 - 492 = 723.5 mm Ysvisu = 1215.5 - 3145 = -1929.5 mm
Ysvibcl = 1215.5 - 22 = 1193.5 mm Ysvisl = 1215.5 mm
Dsvbc1l =1215.5 - 257 958.5 mm
® 1xt2™835HE ot 32|= 53}
- Noc =Md2 / (n' x Idsv) x (-Dsvbc) x Abc
= —-24327.12x1000000/ (7x621239746419.3) x(874)x1103161.1 = - 5,393,663 N
- M ctHo| WiMel= F3 2 HIZUHE ¢
Pbvl = Noc x 2 x &4 /(2 + &4 ) = -5393662.8x2x0.469/(2+0.469) = - 2,049,111 N
Mvl = Pbvl x Dsvbcl
= -2049111.3x 958.5/1000000 = -1964.1 kN-m

- fvibcu

- fvibcl

- fvisl

ste2dz|e g8 .

1/n1-60" x (Pbv1/Asvi+k x Mv1 x Ysvibcu/lsv1l)- &4 (60,30)/(1+d, (60,30)/2) x fbc
1/9x(-2049111/362219+(-0.155) x(-1964.1) x1000000x724/591903854750) -0.469/(1+0.469/2) x(-3.575)

1/n1-60"' x ((Ptv1+Pbv1)/Asvi+k x Mv1 x Ysvibcl/lIsvl)-

0.771

MPa

o, (60,30)/(1+d4 (60,30)/2 ) x fbc

1/9x(-2049111/362219+(-0.155) x(-1964.1) x1000000x1194/591903854750) -0. 469/ (1+0.469/2) x(-6.204)

Pbcl / Asvl + Kk x Mvl x Ysvisu / Isvi
-2049111.3 /362219+(-0.155) x(-1964.1) x1000000x(-1929.5) /591903854749 .824

+Pbc1 / Asvl + k x Mv1l x Ysvisl / [svi
-2049111.3 /362219+(-0.155) x(-1964.1) x1000000x1215.5/591903854749 . 824

1.797

-6.650

MPa

MPa

-5.032 MPa




TE = (m/?nv21 ) (m):n) /(\rvn;a ;/ (mrLz‘( ) (ng ) (mlmv41 )
AR 6087 .6x240 1461015.9 7.013.E+09
ShoE AR HERT 208716.6 3291.0| 6.869.E+08| 1.002.E+09 4.185.E+11 4.195 . E+11
StRZ32E 2347 .2x470 1103161.1 2.031.E+10
gk St EFRIE 157594.4 257.0( 4.050.E+07| 2.901.E+09 4.126 . E+11 4.155 E+11
B 239645.5 1705.7] 4.088.E+08| 4.188.E+11 6.869.E+09 4.257 .E+11
A 605956.5 1.136.E+09 1.261.E+12
- EFMAHlIn = 7 n' = 7
- BN yvl = 1136151291/605956.5 = 1875.0 mm
T = (mAmv21 ) (mym) (Arz;ﬁ ;l (mrlnz‘( ) (ng ) (mlmv41 )
AR 6087 .6x240 1461015.9 7.013.E+09
ShoE AR ST 104358.3 3291.0| 3.434.E+08| 5.009.E+08 2.384.E+11 2.389.E+11
sHREZ 32 E 2347 .2x470 1103161.1 2.031.E+10 3.494 E+12 3.514.E+12
st SR EZ 32 E 91930.1 257.01 2.363.E+07| 2.901.E+09 2.132.E+11 2.161.E+11
B 239645.5 1705.7] 4.088.E+08| 4.188.E+11 1.312.E+09 4.201.E+11
A 435933.9 7.758.E+08 8.750.E+11
- BRMAFHnl =nx (1+ &y /2)=7x(1+2/2) = 14
mM'"=n'x (1+d, '/2) =7x(1+153/2) = 12
oy "= &y -dy '(60,30) = 2.00 - 0.47 = 1.53
- BN ydv1l = 775832457.7/435933.9 = 1779.7 mm
Ydvitcu = 1779.7 - 3411 = -1631.3 mm Ddvtc = 1875 - 3291 = -1416.0  mm
Ydvitcl = 1779.7 - 3171 = -1391.3 mm Ddvbc = 1875 - 257 = 1618.0 mm
Ydvibcu = 1779.7 - 492 = 1287.7 mm Ddvtcl = 1779.7 - 3291 = -1511.3  mm
Ydvibcl = 1779.7 - 22 = 1757.7  mm Ddvbcl = 1779.7 - 257 = 1522.7 mm
Ydvisu = 1779.7 - 3145 = -1365.3 mm Avl = As +Ac/n1 = 344003.8 mm
Ydvisl = 1779.7 mm dcl = dv x As / (Ac/n1+As)=  1104.377 mm
Dvs1 = 1875 - 1705.7 = 169.3  mm dst =dv - dcl = 480.923 mm
Dvl = 1416 + 169.3 = 1585.3  mm
@ 2xtn™skE ot 32|= 53}
- 2xt 1M stEof| o st HEE EEHH
- Ntc =Md3 / (n x ldv) x Ddvtc x Atc
= -11310.76x1000000/ ( 7x1260636364880.2) x(-1416)x1461015.9 = 2,651,686 N
- Noc =Md3 / (n' x Idv) x (-Ddvbc) x Abc
= -11310.76x1000000/ ( 7x1260636364880.2) x(1618) x1103161.1 = - 2,287,818 N
- SMCtHo| Zdste =3 ¢ RUHE
- Ptvl = Ntc x 2 x @4 /(2 + ®y ) = 2651686.1x2x2/(2+2) = 2,651,686 N
Pbvl = Noc x 2 x &4 '/(2 + &y ') = -2287817.5x2x1.53/(2+1.53) = - 1,983,207 N
Mvl = Ptvl x Ddvtcl + Pbvl x Ddvbci
= 2651686.1x (-1511.3) /1000000 + -1983207.2x 1522.7/1000000 = -7027.3 kN-m




- MRHZ 9 SIRZI2E 2™ ¢
- fviru = (Ptvi+Pov1) / Advl + k x Mvl x Ydvru / (ldv1)
= (2651686.1 + -1983207.2)/435933.9+(-0.155) x(-7027.3) x1000000x(-2080.8) /875027961810
= -1.057 MPa
- fvibcu = 1/n1' x ( (Ptvi+Pbv1) / Advl + k x Mvl x Ydvibcu / ldvl) - &4 '/ (1 + &4 '/2 ) xfbc
1/12x((2651686.1+-1983207) /435934+(~0.155) x(~7027.3) x1000000x1288/875027961810)-1.5/(1+1.5/2) x(-2.725)
= 2.624 MPa
- fvibcl = 1/n1" x ( (Ptvi+Pbv1) / Advl + k x Mvl x Ydvibcl / ldvl) - &4 '/ (1 + &4 '/2 ) xfbc
= 1/12x((2651686.1+-1983207) /435934+(-0.155) x(-7027 . 3) x1000000x1758/875027961810) -1.5/(1+1.5/2) x(-2.725)
= 2.672 MPa

4 -

= .

- ASEAR|

[y

M
olo

- fvisu = (Ptv1+Pbc1) / Advl + Kk x Mv1 x Ydvisu / Idv1
(2651686.1 + -1983207.2 )/435933.9+(-0.155)x(-7027.3)x1000000x(-1365.3) /875027961810.254

= -0.166 MPa
- fvisl = (Ptvi+Pbcl) / Advl + k x Mv1 x Ydvisl / Idvl
= (2651686.1 + -1983207.2 )/435933.9+(-0.155)x(-7027.3)x1000000x1779.7/875027961810.254
= 3.749 MPa
ESE
- CFATIMA
e crod Av1 y Avl -y I x Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
StRZ32E 2347 .2x470 1103161.1 2.031.E+10 1.721.E+12 1.741 E+12
sHiE SHRZF2|E 110316.1 257.01 2.835.E+07| 2.901.E+09 1.086.E+11 1.115.E+11
B 239645.5 1705.7] 4.088.E+08| 4.188.E+11 4.998.E+10 4.688.E+11
A 349961.6 4.371.E+08 5.802.E+11
- EFM A 4=H|:n2-60" =n'x (1 + &, (60,30)/ 2) =7x(1+0938/2) = 10
®, '=2x ®y '(60,30) = 0.938
HEFEHHEE €5 (60,30) = 0.000012
- EA ysv2 = 437114569.6/349961.6 = 1249.0 mm
Ysv2bcu = 1249 - 492 = 757.0  mm Ysv2su = 1249 - 3145 = -1896.0  mm
Ysv2bcl = 1249 - 22 = 1227.0  mm Ysv2sl = 1249.0 mm
Dsvbcl =1249 - 257 = 992.0 mm
Ec2' = Es / n2' = 205000/10 = 20500.0 MPa
- M ctHo| YMst= FE o
Pbv2 = Ec2'x €s (60,30) x Abc = -20500x0.000012x1103161.1 = - 271,378 N
Ddvbc = 1249 - 257 = 992 mm

- SMCtHo| WSt ERUE ¢

Pbv2 x Ddvbc

(-271377.6) x 992 / 1000000

= -269.2 kN-m

- Mv2




El

=

1/n2" x ( Pbv2 / Asv2 + k x Mv2 x Ysv2bcu / Isv2) - Ec2' x
1/10x(-271378) /349962+(-0.155) x-269x1000000x757/580249175490) -20500x (-0 .000012)
= 0.2 MPa
=1/n2" x ( Pbv2 / Asv2 + k x Mv2 x Ysv2bcl / Isv2) - Ec2' x
1/10x(-271378) /349962+(-0.155) x-269x1000000x 1227 /580249175490) -20500x(-0.000012)

rH

gz E

ol

b

- fsv2bcu =

0l0

€S

- fsvebel €S

= 0.2 MPa
- MelEUX 29
- fv2su = Pbc2 / Asv2 + k x Mv2 x Ysv2su / lsv2
= -271377.6 /349961.6+(-0.155)x-269.2x1000000x(~-1896) /580249175490 . 264
= -0.912 MPa
- fv2sl = Pbc2 / Asv2 + k x Mv2 x Ysv2sl| / Isv2
= -271377.6 /349961.6+(-0.155)x-269.2x1000000x1249/580249175490 . 264
= -0.686 MPa
- O|ZRMA
e crod Av1 y Avl -y I x Ad? [v1
(mm? ) (mm) (mm® ) (mm* ) (mm* ) (mm* )
AR HiET 6087.6x240 1461015.9 7.013.E+09
SR HEE T 0.000 69572.2 3291.0] 2.290.E+08| 3.339.E+08 1.546 .E+11 1.550.E+11
SHREZ I E 2347 .2x470 1103161.1 2.031.E+10 3.575.E+12 3.595.E+12
SHREZI2|E 52531.5 257.01 1.350.E+07| 9.670.E+08 1.251.E+11 1.261.E+11
B 239645.5 1705.7] 4.088.E+08| 4.188.E+11 2.140.E+09 4.209.E+11
A 361749.2 0.0] 6.512.E+08 7.020.E+11
BFAAISHIn2 =nx (1+ d,/2)=7x(1+4/2) = 21
n2' =n'x (1+®d, /2 =7x(1+4/2)= 21
A ydv2 = 651225983.1/361749.2 = 1800.20 mm
Ydv2bcu = 1800.2 - 492 = 1308.2 mm Ydv2su = 1800.2 - 3145 = -1344.8 mm
Ydv2bcl = 1800.2 - 22 = 1778.2 mm Ydvasl| 1800.2 mm
Ec2 = Es / n2 = 205000/21 = 9761.9 MPa
Ec2' = Es / n2' = 205000/21 = 9761.9 MPa
Mo WMstE =3
Ptv2 =Ec2 x es x Atc = -9761.9x0.00027x1461015.9 = - 3,850,819 N
Pbv2 = Ec2'x e€s x Abc = -9761.9x0.00027x1103161.1 = - 2,907,616 N
Ddv = 1800.2 - 3291 = - 1,491 mm
Ddvbc = 1800.2 - 257 = 1,543 mm
Av2 = As + Acu/n2+ Acl/n2' = 239645.5 + 1461015.9 / 21+ 1103161.1 / 21 = 361,749 mm
dc2 =dv-As / (Ac/n2 + As) = 1585.3 x 239645.5 / (1461015.9 / 21 + 239645. 1,229 mm
ds2 = dv - dc2 = 1585.3 - 1228.6 = 357 mm




- BT

ok

of Zdst= EZHE

- Mv2 = Ptv2 x Ddv + Pbv2 x Ddvbc

- fv2bcu

-+ fv2bel

[ -3850818.6 x (-1490.8) + (-2907616.1) x 1543.2] / 1000000
1253.8 kN-m

F232E 89 ¢

= ((Ptv2+Pbv2) / Av + k x Mv2 x Ydvru / Iv)

= (-3850818.6 + (-2907616.1))/424743.9+(-0.155) x1253.8x1000000x(-2080.8) /740144301822
= -15.365 MPa

=1/n2" x ( (Ptv2+Pbv2) / Adv2 + k x Mv2 x Ydv2bcu / Idv2) - Ec2' x €s
= 1/21x((-3850819-2907616) /361749+(-0.155) x1254x1000000x1308/701972098507 ) -9762x( -0.00027)
_ 1.7 MPa

=1/n2" x ( (Ptv2+Pbv2) / Adv2 + k x Mv2 x Ydv2bcl / Idv2) - Ec2' x €s
= 1/21x((-3850819-2907616) /361749+(-0.155) x1254x1000000x1778/701972098507 ) -9762x(-0.00027)
_ 1.7 MPa

- AFBIERIR| 23

- fv2su

- fv2sl

= (Ptv2+Pbc2) / Adv2 + k x Mv2 x Ydv2su / ldv2
(-3850818.6 + (-2907616.1) )/361749.2+(-0.155)x1253.8x1000000x(-1344.8) /701972098507 . 153
= -18.310 MPa

= (Ptv2+Pbc2) / Adv2 + Kk x Mv2 x Ydv2sl / ldv2
(-3850818.6 + (-2907616.1) )/361749.2+(-0.155)x1253.8x1000000x1800.2/701972098507.153

= -19.181 MPa
6) 2L Hst
- M ctHo| WMst= FE
Ptv3 = Es x a x At x Atc / n = 205000x0.000012x10x1461015.9/7 = 5,134,427 N
Mv3 = Ptv3 x Ddvr = 5134427.3x-1416 / 1000000 = - 7,270 KN-m
- MREZ Y SIREEIRE 39 ¢
fvdru = Ptv3 / Av + k x Mv3 x Ydvru / Iv - Es- ¢t
= 5134427.3/424743.9 + (-0.155)x(-7270.3)x(-2080.8) / 740144301822.3 - 205000 x 0.00012
= -15.680 MPa
- fv3bcu = 1/n' x ( Ptv3 / Av + k x Mv3 x Yv3bcu / Iv) - Ec' x a x At
= 1/7x(5134427.3/424743.9+(-0.155) x(-7270.3) x778.2/740144301822.3)-30891.1x0.000012x10
= -1.800 MPa
- fv3bcl = 1/n" x ( Ptv3 / Av + k x Mv3 x Yv3bcl / Iv) - Ec' x a x At

= 1/7x(5134427.3/424743.9+(-0.155) x(-7270.3) x1000000x1248 . 2/740144301822 . 3) -30891. 1x0.000012x10
- -1.700 MPa

- AFBIERIR| 2%

- fv3su

- fv3sl

= Ptv3 / Av + k x Mv3 x Ydvsu / Iv
5134427.3 [424743.9+(-0.155) x(-7270.3) x1000000x(-1874.8) /7401443018 9.234 MPa
= Ptv3 / Av + k x Mv3 x Ydvsl / Iv
5134427.3 [424743.9+(-0.155)x(-7270.3) x100000x1270.2/740144301822.3 14.022 MPa



S/ Mwm+T/(2xFxt3)
= 016.59 x 1000 /99488 + 255.75x1000000 / ( 2 x 7571744x16) =

Fo-
T = S/ AM+T/(2xFxt3)
= 1574.59 x 1000 /99488 + 471.71x1000000 / ( 2 x 7666890.7x16) =
3) Ol Z&tAA|
F =
- T =S/ AW+T/(2xFxt3)
= 2073.49 x 1000 /99488 + 2018.57x1000000 / ( 2 x 7710621x16) =
(6) s BSHAE
1) 29 838H ( SD400 )
- 5823y ¢ frta = 160.0 MPa
- 5 8YF3H o frca = 180.0 MPa

7571744.0 mm?

10.269 MPa

7666890.7 mm?

17.750 MPa

7710621.0 mm?

29.023 MPa

TE st&E9| =gt 5283 (MPa)
1 StE SElE2AM e 2t 0.4fck
2 FoISHHIE I E T2 EF M EE | 22X} 1.&82| 15% &7t
- 5 8YF3H
fcca = 0.4 x fck = - 0.4 x 40 = -16.0 MPa
- FRolmey ¢
. fcta =0.07 x fck = 0.07 x 40 = 2.8 MPa > 2.5 MPa
o=z, 2.5 MPa




3) 2ol e ( HSB500 )

Z7tg (%)
T& otEe| =7
do| EZHE Fo| EZHE
1 Je|Zef AxLFo AeEs M st FotE 0 0
AEA 15 0
2 Folt=E
ol Zhod 0 0
, | ¥ ¢ siemazalee ks %0 15
s Smetel 2% ol 5ol 15 15
® Uz AREEUMX FHISSH
. fsua = 230.0 MPa
@ &=F sHEEUXo MM FHESH (2Z= H)
- EHAaFN BE
b = 2400.0 mm (EZE me| =) i = 1 (S FEA )
n = 2 (Berek 2Zxoll olshA FE== deel )
t_min = 2400 / (80 x 1 x 2) = 15.0 mm < t = 22 mm <o 0.K.
- 28N 3 E3H
@ b/(22xixn) = 54 .5mm ® b/(44xixn) =  27.3mm © b/(80xixn) = 15.0mm
t = 22 mm o2z, oo fslal = -[220,000x((txixn) / b)"2] = -73.9 MPa
@ UF sHEEUX e SFMHF FHESH (2Z= H)
- FaFH 4E
b = 2400.0 mm (BZE meo| =) i = 1 (S FuA )
n = 4 (Berek 2Zxoll oshA FE== deel )
t_min = 2400 / (44 x 1 x 4) = 13.6 mm < t = 22 mm o 0.K.
- g8 F 533
@ b/(22xixn) = 27.3mm ® b/(44xixn) = 13.6mm © b/(80xixn) = 7.5mm
t = 22 mm O|2=, oo fsla2 = -[230 - 5.2 x (b/(txixn) - 22)] = -202.6 MPa
4) SREo| zaFH HAE (FHE2UX AlSchs 2 =)
- A& t_min=b / (281 x 1.2) = 3109 / (281 x 1.2 = 9.220
017|M, v (fca/fc) = +(230/87.469) = 1.522 > 1.2 1.20 M
- gz t_min =b / (281 x 1.182) = 3109 / (281 x 1 = 9.360
017|M, N (fca/fc) = «(202.582/144.991) 1.182 < 1.2 1.18 8 &
“ot_min = 9.360 < t = 16.0 mm S 0.K.
5) 5128384 stE=%
23y =zd st= =3t
1 A M EHA| ZHHAS+oHRE AL E KIS
2 CAUSIMCEA: 1 + AMRHIEE XIS
3 Ol &M ctA . 2 + (2Rt 1HSIE) + (&stE) + (XH™A S
4 O|ZEtMEA: 3 + (FEZ) + (H=FF)
5 O|SEMCtA: 4 + (2R}
6 O|SEMCtA: 4 - (2R}

t

2
Qh
0fo
0l0
_|.I.I.
oY
Hn
N
i)
m

: MPa)

it




RE-BAR CONCRETE STEEL
= A HEEE SHEZ3EE HEEUWX SR EE X
MHSH (S22 | SIS | 5188H | HHSH | HEEH st SH 523
- - - - 36.8 287.5 -43.2 -92.4
- - -6.2 -16.0 116.2 230.0 -87.5 -202.6
222 84.9 160.0 -11.5 -16.0 185.1 230.0 -145.0 -202.6
68.4 160.0 =71 -16.0 166.6 230.0 -165.5 -202.6
52.8 184.0 -8.8 -18.4 175.9 264.5 -151.4 -233.0
84 .1 184.0 -5.4 -18.4 157.4 264.5 -179.5 -233.0
(51888 23X b2 @) 135.0
(f/fa)_max
(f/fa)2 +(t/ta)?
MBS SR EIRE| AR EUX| | SHREUX | MEHSH |ofSTS| S| RIgaR SR
- - 0.128 0.467 10.269 168.8 0.06
- 0.388 0.505 0.432 28.019 135.0 0.21
222 0.530 0.718 0.805 0.716 57.042 135.0 0.42
0.428 0.444 0.724 0.817 57.042 135.0 0.42
0.287 0.479 0.665 0.650 57.042 155.3 0.37
0.457 0.294 0.595 0.770 57.042 155.3 0.37
Mz ZAL (= Z=.4.7] 3.9.
fy = 400.0 MPa
E fcy =3/ 5 x 40 = 24.0 MPa
HSB500 ) fy = 380.0 MPa
stEzxet
H=+35ts ste=xe
1.3 x (DH3IE) + 2.15 x (E35HE) + 1.0 x RER +1.0 x (H=FH+32[Z)
1.3 x (DH3E) + 2.15 x (&3tE) - 1.0 x 2EA +1.0 x (A=EFF+32| =)
1.3 x (DH8E) + 2.15 x (&stE) + 1.0 x 2R
1.3 x (LY3sIE) + 2.15 x (&3}E) - 1.0 x 24t
EZn (che
RE-BAR CONCRETE STEEL
A HEEE SHEZ3EE MHEEUX| SR EE X
MESH | =52 | S8 | 588 | MHE3H | §5EH st SH g=3
120.7 400.0 -16.49 -24.0 271.9 380.0 =214 1 -380.0
5o 2 152.0 400.0 -13.09 -24.0 253.4 380.0 -242 1 -380.0
3 137.1 400.0 -20.86 -24.0 290.4 380.0 -198.7 -380.0
4 137.6 400.0 -17.46 -24.0 271.9 380.0 -226.7 -380.0
zZ|of 53| (f/fy)_max = 0.869 < 1.0 s 0.K.
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17-1 (211 80,2/4X & (21 571H)
H| A
voR T (o) serge | a8y = g2yl
AEEUR =2y
2 X 18.00 12.00 13.79 0.82 0.87
51 X 15.60 7.87 135.00 1.00 1.00
oI g 1.15 1.53 9.79 1.21 1.15
) 0.K 0.K 0.K 0.K 0.K
7-1 x|) 67,1/4%| & (2IF7HH)
A 5T
L) Mersy | se3u| g gy
shEE A =2y
18.00 16.00 56.02 0.61 0.67
10.90 9.16 135.00 1.00 1.00
1.65 1.75 2.41 1.63 1.49
0.K 0.K 0.K 0.K 0.K
8-1 %) 68,1/4X| & (l=7H)
SR )
27 () derga | gl HEECH
shEE A =2y
18.00 16.00 60.32 0.87 0.81
10.90 10.41 135.00 1.00 1.00
1.65 1.54 2.24 1.15 1.23
0.K 0.K 0.K 0.K 0.K
9-1 %) 68, JXI & (2 57H)
ES RSy
S S UL derge | slgguy g2 g2yl
shEE A =2y
22.00 16.00 62.52 0.86 0.84
10.90 10.78 135.00 1.00 1.00
2.02 1.48 2.16 1.17 1.19
0.K 0.K 0.K 0.K 0.K
14-1 (£1x1) 73, JAI & (2 57H)
ESEATSY)
T (o) dersa | sgga| =g
shEE A =2y
22.00 16.00 51.77 0.83 0.83
10.90 9.01 135.00 1.00 1.00
2.02 1.78 2.61 1.20 1.21
0.K 0.K 0.K 0.K 0.K
15-1 (21x) 74,3/4X & (2 57H)
H| A
A (o) sege | sgsHy o= g2yl
shEE x| =2y
18.00 14.00 56.27 0.90 0.87
10.90 8.70 135.00 1.00 1.00
1.65 1.61 2.40 1.1 1.15
0.K 0.K 0.K 0.K 0.K
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