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1. A =4

1) w ZF A ¢

(1) o F 9 HEHM2m (A
(3) w &4 Steel Box Girder
(4) D FAH 3@50 = 150.0m
(5) & = ¥ B = 12.600 m
(7)  Ab ZH(Skew) 90.000
(6) Girder & B = 2.600 m H = 2.400 m
(2) IS 1 52 (DB-24 & DL-24 X&)
(10) ALBXHE & 22™ EMX|
(ORF2 30N
AL R AR
= = 3 SM490
B = gy SM400
LR ERMAE (F) 205,000 MPa
2o MotetM A S (6) 79,000 WPa
- 52 22 (WPa) (= =. M3 3.3.21)
z =
SS 400 SMAQOY | o oo
S 400 | SM 490 | SM 520 | o o | HSBS0O | HSB6OO | HSBEOO
sa x5 271 (mm) SMA400 SMA490
40 o|st 140 190 215 270
Swe A¥8 | 4 34 75 of5f 200 | 260
gl 175 | (219) | (270) | 950 | 270 | 380
2 olzsy 130 (190)
75 =1} 1000] st (;fg) é?g)
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x| ot 40 =1} 75 0|5} (ggg) (igg)
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B (325) | (405)
¥ TMC 2R Aol ()ote g2 H2sict
UFZEMX|7F 232 E HiEE Sofl Y IM¥EN U= 9, 4AE otHl, nd® otHab 2o
EX=Zo| YojLiy| o2 4% & ¢33y HME
= St 28 (MPa) (= z. 8.3l 3.2.5)
z Z
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- IREZS DeotR 2 S SWE YE2 (WPa) (= =43 3321)
AT
es $S 400 SlEO SM 570
SM 400 il 22l £l G SMA570
| SHA400 [SM490C-TMC] SMA490 [SH570-THC ]
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1 i i i
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40 0|5t 140—2.49(%—4.6): 190—3.91(%—4.0): 215—4.69(%—3.8): 270—6.64(%—3.4):
i i i I
46<—<30 40<-<30 38<-<27 34<-<25
b b b b
I !
200:,-<39 26034
AW<2 0= i i 200-424(1—39)- 260-625(1-34)-
v < e e : 9): . 4):
4 — 130: <49 175: <41 lb lb
3.9<5327 3.4<5525
! I Lo ey
130221, -49) | 175 =348, —4.): 195:7<39 250: <33
75 =1}
49<L<30 4~1<é330 195—4.07(%—3.9): 250—5.94(%—3.5):
100 ol b 1 1
39<5 <2 35<, <28
I 93
140:- <= 190; L <89 25 LT3 7. L8
b~ K b~ K b~ K b~ K
I
40 0|5t 140-1.24(1(3—9.3): 190—1.95(1(%—8.0): 215—2.35(1(%—7.5): 270—3.32(1(%—6.7):
93 I
= <—<30 @<£§30 E<££27 ﬂ<£$25
b K b K b K b
00: LT3 260: 1<
0 22 b K b~ K
A = ! I
Ay 200-2.12(K—-78): | 260-3.12(K=-6.9):
Y I FE T A PP B e
e 75 o]t b~ K b~ K 18 69 1
—<-<27 —<-<25
K b K b
119 I 69
130—1.10(1%—9.7): 175—1.74(K£—8.3): 195;5? 250155?
75 =1}
97 Log 83 1.3 195-2.04(1%—7.9): 250—2.97(1(%—6.9):
ey el : ’ 79 69 |
—~<-<27 —<-<25
K K b
Ay @ BREEO £ clHX (mn?)
Ao UABRZAWX|Q BCHHE (mnd)
T l F=EZEUMX|e nMEZEe| HE| (mm)
b UEEZMX = (mm)
A,
K oP*y
¥ TMC 22X A=oll= ()otel gt2 MESsiot



g4 35
HSB500 HSB600 HSB800 H| 1
EH=A| (mm)
I A !
230:-<36 m:—<34 380: <54
b b b
A _ ! ! !
v <o 100 0|3} | 230-5.19(--3.6): |20 - 6.64(— —3.4) : | 380-12.63(-~54):
A - b b b
36<l<a 34<bens sa<l<i
b b b
no: L3 m L8 30. . <108
b~ K b~ K b~ K
A, _ I I I
7>2 100 Of3F | 230-260(K-73): 20 ~3 (K -67): 30-6.13(K-108):
c
7—'3< <27 67<1525 %<1§19
K b K b
Ay 0 BEEE & eHE (m)
Ao 0 YEEZUK L SHHE (%)
T l U SUX[o] n™EZEel A2l (mm)
b A=EUWX2l = (mm)
A
34—
K 24,
- X FAMO| 5188 Bt (= 2.3 3.9.3.1)
S 7t 8 (%)
stEeol =%t
Mo| FDHES Wi BE|Ro EHDHES W BE
1 |32z e AxsSo Yus ws FotE 0 0
2 = o 15 0
2 S
ol & o 0 0
; | FoE +uem 232se| 85 @ 30 "
2R Focelel 224 [ o 4 o 15 15
25 o 25 25
4 JtE Al StE
= 25 25
- O 0|28 U&H 2E 83 (kN) (12 E 10t&H oto}) (= Z. 4.8 3.3.2.3)
=2E°l 57
F8T F10T S10T F13 T S13 T
LIAIZ &
M 20 31 39 39 50 50
M 22 39 48 48 63 63
M 24 45 56 56 73 73
M 27 58 73 73 - -
M 30 71 89 89 - -




2)

@ dietEr 232|E (= .4 .51 3.9.2.7, =. 4.5 3.9.2.8, =. M. 3 423, =.4 3 46.3.3)
Z32E A JIEZE (f4) 27.0 MPa
Z32E etMAS (L)) 26,702 WPa
Meb ebMAS= (CL) 11,444 MPa
EtM A H| (n) 7
Hictot 2 32| EQ 2 FAHMele 2= X} 10 c
HiStD 23| E9} Zxfe| MBEAH S (a) 0.000012
HEFH AlFE (ey) 0.000270
CREEP A= (d,) b2 = 20, 4
® dHiem M2
HZ M 52 (f,) 400 MPa
HIZ ERMAE (F) 200,000 MPa
sE2L=SH (f,) 180 MPa
5 Z22zsE (f,) 160 MPa
] |
(1) 2 ™ 3t = (= = M3 21.2)
o BZ 232 E 25.000 kN/m®
@® f2 Z3z2E 23.500 kN/m®
® H 78.500  kN/m®
@ EZX Z3Z|E 23.000 KkN/m®
(2) & st = (= = M8 21.3)
® AA ApME LHY
W, = 117000 m , N = 3 =x=&
W= 11.700 / 3 = 3900 m > 3.600 m
MAH XZZE 3.600mOtCt 3XIR ALK Z Ao}
® 153 wo=zA DB-24 L DL-24 552 X it
* DB-24 5t%
- ME5= Pr=24.000 kN
- =255 P, = 96.000 kN
= DL-24 35
- A2C E23 5E W, = 12.700  KkN/m
- ZHE AMA DBEE Py, 108.000 kN
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1. BIEEEH
-1, &= HEYH=R

L2 415 Lb
I
Jle=LCpoe
< @ Pr [ R
Il (RPN h—
I QL@
Ty O
T —— e [ [ ©
— T
T ®
0
e
| |
L/ L3
232 E HASH © 25.000 kN/m® H1 = 0.250 m L1 = 0.030 m
I oHse 23.000 kN/m® H2 = 0.205 m L2 = 0.230 m
A &5 :120.000 km/h H3 = 0.175 m L3 = 0.070 m
E2o {Z&5t= (Pr) : 96.000 kN H4 = 0.700 m L4 = 0.120 m
=4 BHE(R) S HS = 0.300 m L5 = 0.300 m
H6 = 0.080 m L6 = 0.400 m
L7 = 1.100 m
L8 = 0.050 m
L9 = 0.000 m
) D¥oE
NO. A go 5 (KN) Hel (m) | RUE(KN - m)
1 0.23 x 0.7 x 25 = 4.025 1.005 4.045
2 % x 0.07 x 0.7 x 25 = 0.613 0.867 0.531
3 0.3 x 0.175 x 25 = 1.313 0.970 1.273
4 B x 0.12 x 0.175 x 25 = 0.263 0.780 0.205
5 0.42 x 0.205 x 25 = 2.153 0.910 1.959
6 1.15 x 0.256 x 25 = 7.188 0.575 4.133
7 V5 x 1.15 x 0.05 x 25 = 0.719 0.383 0.276
8 0.08 x 0.7 x 23 = 1.288 0.350 0.451
TOTAL 17.559 12.872

<o Md = 12.872 kN - m



Ch)

2h)

oh)

S5tE (0B-24 : Pr =96 kN )
Zots 21X =
E = 08-X+1.14=08 x0.4+1.14 = 1.46nm OIIM, X =
S3AA = (
i = 15/ (40+L) = 15/ (40+0.4) = 0.371 > 0.3
Mi+i = Pr/E - X - (14+7i) = (96/1.46) x 0.4 x (1+0.3)
iz =2 5t (= S. 8.5 2.4.3.5)
2BESS H= LHA 1.0m =010 D=2 @2t 1.0m0tCH A
H=(V/60)"2 X 7.5+ 2.5 = (120/60)"2 X 7.5+ 2.5 = 32.500 kN/m
Mco =  32.500 1.000 = 32.500 kN - m/m
Zots
Pw = 3.0 kN/m* x 1.400 m =  4.200 KkN/m
Mw = 4.200 KkN/m x 0.930 m =  3.906 kN-m/m
3t =g
HE QUHE
@ Mul= 1.3 Md + 2.15 MI+i
= 1.3 x 12.872 + 2.15 x 34.192
® Mu2= 1.3 Md + 1.3 MI+i + 1.3 Mco
= 1.3 x 12.872 + 1.3 x 34.192 + 1.3 x 32.5
® Mu3= 1.3Md + 1.3 MI+i + 0.65 Mw
= 1.3 x 12.872 + 1.3 x 34.192 + 0.65 x 3.906
@ Mud= 1.2 Md + 1.2 Mw + 1.2 Mco
= 1.2 x 12.872 + 1.2 x 3.906 + 1.2 x 32.5
® Mu5= 1.3Md + 1.3 Mw
= 1.3 x 12.872 + 1.3 x 3.906
A2 BHE
M= 1.0Md + 1.0 MI+i + 0.3 Mw
= 1.0 x 12.872 + 1.0 x 34.192 + 0.3 x 3.906

H1

A
=2

3.6.1.4)

2.1.4)

= 0.3

34.192 kN -

h = 1.000

.4 2.23.2)

90.246 kN -

103.433 kN -

63.722 kN -

59.133 kN -

21.811 kN -

48.236 kN -

m/m

m

m/m

m/m

m/m

m/m

m/m

m/m



Bh) HrerEel =A SHW (X > 0.252 &2R) (= &£.43.6.1.5)
hmin = (80-L +230) = {(80 x 0.4) + 230} = 262 mm
huse = 300.0 m > 262.0 m 0.K!!
A HHIE
4 E2¥ MF
® WMEHHR
[DESIGN CONDITION]
fck = 27 MPa fy = 400  MPa
Mu = 103.433 kN - m
b = 1000 mm h = 300.0 mm
d' = 50  mm d = 250.0 mm
@ (Bending) = 0.8 B1 = 0.85
[ Rea'd d & As ] (= 2.46.3.2)
a = As x fy/ (0.85 x fck x b) = 0.0174 As = 27.692 mm
Mu = ®© x As x fy x (d - a/2) = -3.0 As® + 85000 As
= 103433000
et = 0.003 x (H - a/B1 - Dc_min) / (a/p1) = 0.02002 > 0.004
0.K.!!
0.005 < et @f = 0.850
. Req'd As = 1273.4 mm?
Min. As = PReq'd As x 4/3 = 1697.8 mm?
Min. As = 0.002 x b x d = 500.0 mm?
Min. As = 1.4/fy x b x d = 875.0 mm?
Min. As = 0.25 + fck / fy x b x c¢= 811.9 mm?
USE H16 @ 125 = 1588.8 mm?
Asuse =  1588.8 mm?
0.K. Il
[ RE-BAR RATIO CHECK ]
P =As/ (b x d) =0.00836 < Pmax = 0.75 x pb = 0.0219 0.K.!!
[ DESIGN MOMENT CHECK ]
Max. ¢ = 0.75 x 600/(600 + fy) x ¢= 112.500 mm > ¢ = a/0.85 = 32.578 mm
Max. a = 0.85 x ¢ = 95.625 mm > a = fy = As/(0.85xfckxb)= 27.692 mm
jd = d - a/2 = 236.154 mm
C=0.8 x fck x a x b = 635.520 kN T = fy x As = 635.520 kN
OMn = ©fy x As x jd = 127.569 kN - m > Mu = 103.433 kN - m 0.K.



ANEH(ZE) BE

Mmax = 48.236 kN - m/m
Etd A s=Hl(n) = 7
H28l(p) = As / bd = 1588.8 / 1000 * 250 = 0.0064
E=E(k) = - np+{(np)® +2np} = - 0.0448 +v{( 0.0448 ) > + 2 x 0.0448} = 0.258
ZE=E Hel(x) =k x d= 0.258 x 250 = 64.500 m
j = 1-(k/3) = 1-( 0.258) /3= 0.914

Mmax 48.236 x 1000000
fsmax =———— = >

pbjd 0.0064 x 1000 x 0.914 x 250

= 131.937  MPa < 0.6 fy = 240.000 MPa 0.K!!

ZAFM(Ce) =d' - E2RP /2= 50-16/2= 42.00 mm
OIMACHE(S1) =375 (210 / fs ) - 2.5Cc = 375 ( 210 / 131.937 ) - 2.5 x 42 = 495.626 mm
QIHACHE(S2) =300 ( 210 / fs ) = 300 ( 210 / 131.937 ) = 477.501 mm
B2 4AQFA2HA(Sa) = Min ( S1, S2 ) =477.501 mm
B2 oA S = 125.0 mm < 477.501 mm 0.K!!



1-2. SR
o) n¥6=E
HZ2Z232E 0.300 m x  25.000 kN/m* = 7.500 kN/m?
ZzE 0.080 m x 23.000 KkN/m* = 1.840 kN/m?
Wa = 9.340 kN/m?
HAEXI2E L = 2.400 m & e XI&E2 = n = 5
Md = (1/10)-Wd-L? = (1/10) x 9.34 x 2.4 =
Lt) &ot=E (0B-24 : Pr = 96.0 kN )
S22 A=
i = 15/(40+L) = 15/ (40+2.4) = 0.354 > 0.3
Mi+i = ( (L+0.6) / 9.6 ) -Pr- ( 14i ) = ((24+06)/
HAEHIEEHOI2Z2,
Mi+i = 0.8 x 39 = 31.200 kN - m/m
Ct) o= =&
@ A=+ [UE
Mut = 1.3 Md + 2.15 MI+i
= 1.3 x 53 + 2.15 x 31.2
O A8 RUHE
M= 10 Md + 1.0 MI+i
= 1.0 x 53 + 1.0 x 31.2
2h) pteEol x4 S
hmin = (30-L + 130) = {(80 x 2.4) + 130} = 202 mm
huse = 300.0 mm > 202.0 mm 0.K!!
0t dooE
< B2 MF
® WEUHE
[DESIGN CONDITION]
fck = 27 MPa fy = 400  MPa
Mu = 74.074 kN - m
b = 1000 mm h = 300 mm
d' = 5 mm d = 250  mm
@(Bending) = 0.85 B1 = 0.85

5.380 kN -m

39.000 kN - m
(=

c

- .

M
=

H
x

74.

36.

2.1.4)
0.3

9.6 ) x 96 x (1+0.3)

3.6.1.4)

2.2.3.2)

074 kN - m/m

580 kN - m/m

.4 3.6.1.5)



[ Reg'd d & As |

(= 2.4 6.3.2)

a = As x fy/ (0.85 x fck x b) = 0.0174 As =  27.692 mm
Mu = ® x As x fy x (d - a/2) = -3.0 As® + 85000  As
= 74074000
et =0.003 x (H - a/B1 - Dc_min) / (a/p1) = 0.02002 > 0.004
0.K.!!
0.005 < et of = 0.850
. Req'd As = 899.7 mm?
Min. As = Reg'd As x 4/3 = 1199.6 mm?
Min. As = 0.002 x b x d = 500.0 mm?
Min. As = 1.4/fy x b x d = 875.0 mm?
Min. As = 0.25 + fck / fy x b x d = 811.9 mm?
USE H16 @ 125 = 1588.8 mm?
Asuse = 1588.8 mm?
0.K. !l
[ RE-BAR RATIO CHECK ]
P =A /(b x d) = 0.0064 < Pmax = 0.75 x pb = 0.0219 0.K.!!
[ DESIGN MOMENT CHECK ]
Max. ¢ = 0.75 x 600/(600 + fy) x d = 112.500 mm > ¢ = a/0.85 = 32.578 mm
Max. a = 0.85 x ¢ = 95.625 mm > a=fy » As/(0.85*fck*b,= 27.692 mm
jd = d - a/2 = 236.154 mm
C=0.85 x fck x a x b = 635.520 kN T = fy x As = 635.520 kN
®Mn = Oofy x As x jd = 127.569 kN - m > Mu = 74.074 kN -m 0.K.



Mmax = 36.580 kN - m/m
EtAA=HI(n) = Es /Ec = 7
&2l (p) = As / bd =1588.8 / 1000 * 250 = 0.0064
FEE(K) = - np++{(np)? +2np} = - 0.0448 ++{( 0.0448 ) 2 + 2 x 0.0448} = 0.258
FES Hel(x) =k x d=0.258 x 250 = 64.500 m
j = 1-(k/8) = 1-( 0.258) /3= 0.914

famax = Mmax _ 36.580 X 1000000 .

pbjd? 0.0064 X 1000 x 0.914 x 250
= 100.055 MPa < 0.6 fy = 240.000  MPa 0.K!!

ZASMN(Ce) =d' - E2HF /2= 50 -16 /2= 42.00 mm
OIZHTHE(ST) =375 ( 210 / fs ) - 2.5Cc = 375 ( 210 / 100.055 ) - 2.5 x 42 = 685.817 mm
QIZACHE(S2) =300 ( 210 / fs ) = 300 ( 210 / 100.055 ) = 629.654 mm
HZ2 AQBA2A(Sa) = Min (ST, S2) = 629.654 mm
H22 B2t S = 125.0 mm < 629.654 mm 0.K!!
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- Section

1

b
b1 17 b2 b1
b = 6300.000  mm
To bl = 100.000 mm
o Th L b2 = 2600.000 mm
| | | |
[ I U b3 = 2800.000  mm
5-150 x 14 b1' = 100.000 mm
t H b2' = 2600.000 mm
b3' = 2800.000 mm
3 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
_H—” t] , H = 2400.000  mm
n = 8
b1' b1'
b2'
b3”
® 4™ oA
+ = 71 Z As(mm® ) Y (mm) AsY(mm® ) AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 10.0 28000 1205.00 33740000 40656700000 233333
UPPER RIB| 5 - 150.0 X 14.0 10500 1125.00 11812500 13289062500 19687500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 3 - 150.0 X 14.0 6300 -1125.00 -7087500 7973437500 11812500
LOWER FL.| 1 - 2800.0 X 12.0 33600 -1206.00 | —40521600 48869049600 403200
TOTAL 136000 -2056600 110788249600 27680136533
Is = SAsY® + Slo
= 110788249600 + 27680136533 = 138468386133 mm*
8§s = SAsY / SAs
= -2056600 / 136000 = -15.12 mm
133 = Is" - YAs x 8s?
= 138468386133 - 136000 X -15.122 2 = 138437286107 mm*
22 = (b3 x tu/ 12) + (b3 x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/ 2)% )) 2
= (2800° x 10 / 12 ) + (2800% x 12 / 12 ) + ((2400 x 12°® / 12)
+ (2400 x 12 x (2600 / 2+ 12/ 2)%2 )) x 2 = 138490658133  mm*
- HIEY 24
bk = b2+tw/2x?2
= 2600.000 + 12.000 /2 x 2 = 2612.00 mm



Hk

il
0x
ol

Av

dv

dve

dvs

Iv33

[v22

neorao 1l
e

H+tu/2+1tl /2

2400.000 + 10.000

/

2

+

12.000

/2 = 2411.00

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 24112 ) / (2 x 2411/12 + 2612/10 + 2612/12)

dve

567.951

180124488661 mm*
b x Tc
6300.000  x 250.000
>As + Ac/N
136000 + 1575000 /
bxTc® /12
6300.000  x 250.000 3
H/2-8s+Th+Tc/ 2
2400.000 / 2 - -15.122 +
dv - YAs / Av
1390.122 X 136000 /
dv - dvc = 1390.122 -
133 + Ic/N + Y As - dvs® +Ac/N
138437286107 + 8203125000 /
+ 1575000 / 8 x
122 +b® x Tc / 12 / N
138490658133  +  6300.000

x 250.000 / 12/

tu+ Tc /N

10.000 + 250.000

/

8

8

332875
567.951

2

AFE Al CON'C SLABSl SHE 2=

fo
S
ol

136000

50.000 + 250.000 / 2

= 1575000

= 332875

= 8203125000

1390.12

567.95
822.17

X 822.171 2
= 294899592350
= 789654720633
=LY
- 41.25

(4 xbk?® xHK® ) / (2 xHk / tw+ bk / tcu+bk / tl)
(4 x 2612% x 24112 ) [ (2 x 2411/12 + 2612/41.25 + 2612/12)

4

232323827011 mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 2

L L
b
b b2 b1
b = 6300.000  mm
To bi = 100.000 mm
Ly Th L b2 = 2600.000 mm
H H H H H b3 = 2800.000  mm
5- 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
3 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
—— g L H = 2400.000 mm
n = 8
b1' b1'
b2'
b3"
® S84 o
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 14.0 39200 1207.00 47314400 57108480800 640267
UPPER RIB| 5 - 150.0 X 14.0 10500 1125.00 11812500 13289062500 19687500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 3 - 150.0 X 14.0 6300 -1125.00 -7087500 7973437500 11812500
LOWER FL.| 1 - 2800.0 X 12.0 33600 -1206.00 | —40521600 48869049600 403200
TOTAL 147200 11517800 127240030400 27680543467
Is" = YAsY> + Ylo
= 127240030400 + 27680543467 = 154920573867 mm*
8s = YAsY / IAs
= 11517800 / 147200 = 78.25 mm
133 = 18" - SAs x 6s?
= 154920573867 - 147200 X 78.246 * = 154019352964 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2

= (2800° x 14 / 12') + (2800° x 12 / 12') + ((2400 x 12° / 12)
+ (2400 x 12 x (2600 / 2 + 12 / 2)* )) x 2

145807991467  mm*

- HIE8 &

0x

bk = b2+tw/2x2
= 2600.000 + 12.000 /2 x 2

2612.00 mm




Hk

il
0x
ol

Av

dv

dve

dvs

Iv33

[v22

[l
e

H+tu/2+1tl /2

2400.000 + 14.000

/

2

+

12.000

/2 = 2413.00

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 2413% ) / (2 x 2413/12 + 2612/14 + 2612/12)

dve

554.769

197046124091 mm*
b x Tc
6300.000  x 250.000
>As + Ac/N
147200 + 1575000 /
bxTc® /12
6300.000  x 250.000 3
H/2-8s+Th+Tc/ 2
2400.000 / 2 - 78.246 +
dv - YAs / Av
1296.754 X 147200 /
dv - dvc = 1296.754 -
133 + Ic/N + Y As - dvs® +Ac/N
154019352964  + 8203125000 /
+ 1575000 / 8 x
122 +b® x Tc / 12 / N
145807991467  +  6300.000

x 250.000 / 12/

tu+ Tc /N

14.000 + 250.000

8

/

8

344075
554.769

8

AFE Al CON'C SLABSl SHE 2=

fo
S
ol

147200

50.000 + 250.000 / 2

= 1575000

= 344075

= 8203125000

1296.75

554.77
741.98

X 741.985 ?
= 296676456032
= 796972053967
HEZetCt
= 45.25

(4 xbk?® xHK® ) / (2 xHk / tw+ bk / tcu+bk / tl)
(4 x 2612% x 2413% ) / (2 x 2413/12 + 2612/45.25 + 2612/12)

4

234517408306  mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 3

b
b1 1~ b2 b1
b = 6300.000  mm
To bi = 100.000 mm
Ly Th L b2 = 2600.000 mm
H H H H H b3 = 2800.000  mm
5- 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
3 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
—— g L H = 2400.000 mm
n = 8
b1' b1'
b2'
b3"
© BHHE oo
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 14.0 39200 1207.00 47314400 57108480800 640267
UPPER RIB| 5 - 150.0 X 14.0 10500 1125.00 11812500 13289062500 19687500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 3 - 150.0 X 14.0 6300 -1125.00 -7087500 7973437500 11812500
LOWER FL.| 1 - 2800.0 X 18.0 50400 -1209.00 | -60933600 73668722400 1360800
TOTAL 164000 -8894200 152039703200 27681501067
Is" = YAsY> + Ylo
= 152039703200 + 27681501067 = 179721204267 mm*
8s = YAsY / IAs
= -8894200 / 164000 = -54.23 mm
133 = 18" - SAs x 6s?
= 179721204267 - 164000 X -54.233 ? = 179238845769 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2

= (2800° x 14 / 12') + (2800° x 18 / 12 ) + ((2400 x 12° / 12)
+ (2400 x 12 x (2600 / 2 + 12 / 2)* )) x 2

156783991467  mm*

- HIE8 &

0x

bk = b2+tw/2x2
= 2600.000 + 12.000 /2 x 2

2612.00 mm




Hk

il
0x
ol

Av

dv

dve

dvs

Iv33

[v22

[l
e

H+tu/2+1tl /2

2400.000 + 14.000

/

2

+

18.000

/2 = 2416.00

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 2416% ) / (2 x 2416/12 + 2612/14 + 2612/18)

dve

649.516

216918986478  mm*
b x Tc
6300.000  x 250.000
>As + Ac/N
164000 + 1575000 /
bxTc® /12
6300.000  x 250.000 3
H/2-8s+Th+Tc/ 2
2400.000 / 2 - -54.233 +
dv - YAs / Av
1429.233 X 164000 /
dv - dvc = 1429.233 -
133 + Ic/N + Y As - dvs® +Ac/N
179238845769  + 8203125000 /
+ 1575000 / 8 x
122 +b® x Tc / 12 / N
156783991467  +  6300.000

x 250.000 / 12/

tu+ Tc /N

14.000 + 250.000

8

/

8

360875
649.516

8

AFE Al CON'C SLABSl SHE 2=

fo
S
ol

164000

50.000 + 250.000 / 2

= 1575000

= 360875

= 8203125000

1429.23

649.52
779.72

X 779.717  ?
= 363025287964
= 807948053967
HEZetCt
= 45.25

(4 xbk?® xHK® ) / (2 xHk / tw+ bk / tcu+bk / tl)
(4 x 2612% x 2416% ) / (2 x 2416/12 + 2612/45.25 + 2612/18)

4

263078252386  mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 4

b
b1 1~ b2 b1
b = 6300.000  mm
To bi = 100.000 mm
Ly Th L b2 = 2600.000 mm
H H H H H b3 = 2800.000  mm
5- 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
3 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
—— g L, H = 2400.000 mm
n = 8
b1' b1'
b2'
b3"
© BHHE oo
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 20.0 56000 1210.00 67760000 81989600000 1866667
UPPER RIB| 5 - 150.0 X 14.0 10500 1125.00 11812500 13289062500 19687500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 3 - 150.0 X 14.0 6300 -1125.00 -7087500 7973437500 11812500
LOWER FL.| 1 - 2800.0 X 18.0 50400 -1209.00 | -60933600 73668722400 1360800
TOTAL 180800 11551400 176920822400 27682727467
Is" = YAsY> + Ylo
= 176920822400 + 27682727467 = 204603549867 mm*
8s = YAsY / IAs
= 11551400 / 180800 = 63.89 mm
133 = 18" - SAs x 6s?
= 204603549867 - 180800 X 63.890 °? = 203865525298 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2

= (2800° x 20 / 12 ) + (2800° x 18 / 12 ) + ((2400 x 12® / 12)
+ (2400 x 12 x (2600 / 2 + 12/ 2)® )) x 2

167759991467  mm*

- HIE8 &

0x

bk = b2+tw/2x2
= 2600.000 + 12.000 /2 x 2

2612.00 mm




Hk
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0x
ol

Av

dv

dve

dvs

Iv33

[v22

[l
e

H+tu/2+1tl /2

2400.000 + 20.000

/

2

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 2419% ) / (2 x 2419/12 + 2612/20 + 2612/18)

dve

627 .652

235226626636  mm*
b x Tc
6300.000  x 250.000
>As + Ac/N
180800 + 1575000 /
bxTc® /12
6300.000  x 250.000 3
H/2-8s+Th+Tc/ 2
2400.000 / 2 - 63.890 +
dv - YAs / Av
1311.110 X 180800 /
dv - dvc = 1311.110 -
133 + Ic/N + Y As - dvs® +Ac/N
203865525298  + 8203125000 /
+ 1575000 / 8 x
122 +b® x Tc / 12 / N
167759991467  +  6300.000

x 250.000 / 12/

tu+ Tc /N

20.000 + 250.000

8

/

8

377675

8

AFE Al CON'C SLABSl SHE 2=

fo
S
ol

180800

+ 18.000 /2 = 2419.00
= 1575000
= 377675
12 = 8203125000
50.000 + 250.000 / 2 1311. 11
= 627.65
627.652 = 683.46

X 683.457 *
= 366903480445
= 818924053967
HEZetCt

= 51.25

(4 xbk?® xHK® ) / (2 xHk / tw+ bk / tcu+bk / tl)
(4 x 2612% x 2419% ) / (2 x 2419/12 + 2612/51.25 + 2612/18)

4

266486152188  mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 5

b
b1 1~ b2 b1
b = 6300.000  mm
To bi = 100.000 mm
Ly Th L b2 = 2600.000 mm
H H H H H b3 = 2800.000  mm
5- 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
3 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
—— g L, H = 2400.000 mm
n = 8
b1' b1'
b2'
b3"
© BHHE oo
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 20.0 56000 1210.00 67760000 81989600000 1866667
UPPER RIB| 5 - 150.0 X 14.0 10500 1125.00 11812500 13289062500 19687500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 3 - 150.0 X 14.0 6300 -1125.00 -7087500 7973437500 11812500
LOWER FL.| 1 - 2800.0 X 20.0 56000 -1210.00 | -67760000 81989600000 1866667
TOTAL 186400 4725000 185241700000 27683233333
Is" = YAsY> + Ylo
= 185241700000 + 27683233333 = 212924933333 mm*
8s = YAsY / IAs
= 4725000 / 186400 = 25.35 mm
133 = 18" - SAs x 6s?
= 212924933333 - 186400 X 25.349 = 212805160667 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2

= (2800° x 20 / 12 ) + (2800° x 20 / 12 ) + ((2400 x 12° / 12)
+ (2400 x 12 x (2600 / 2 + 12/ 2)® )) x 2

171418658133  mm*

- HIE8 &

0x

bk = b2+tw/2x2
= 2600.000 + 12.000 /2 x 2

2612.00 mm




Hk

il
0x
ol

Av

dv

dve

dvs

Iv33

[v22

[l
e

H+tu/2+1tl /2

2400.000 + 20.000

/

2

+

20.000

/2 = 2420.00

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 2420% ) / (2 x 2420/12 + 2612/20 + 2612/20)

dve

656.382

240502889335  mm*
b x Tc
6300.000  x 250.000
>As + Ac/N
186400 + 1575000 /
bxTc® /12
6300.000  x 250.000 3
H/2-8s+Th+Tc/ 2
2400.000 / 2 - 25.349 +
dv - YAs / Av
1349.651 X 186400 /
dv - dvc = 1349.651 -
133 + Ic/N + Y As - dvs® +Ac/N
212805160667 + 8203125000 /
+ 1575000 / 8 x
122 +b® x Tc / 12 / N
171418658133 +  6300.000

x 250.000 / 12/

tu+ Tc /N

20.000 + 250.000

8

/

8

383275
656.382

8

AFE Al CON'C SLABSl SHE 2=

fo
S
ol

186400

50.000 + 250.000 / 2

= 1575000

= 383275

= 8203125000

1349.65

= 656.38
693.27

X 693.269 2
= 388239648285
= 822582720633
=LY
- 51.25

(4 xbk?® xHK® ) / (2 xHk / tw+ bk / tcu+bk / tl)
(4 x 2612% x 2420% ) / (2 x 2420/12 + 2612/51.25 + 2612/20)

4

273247407897  mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 6

L L
b
b b2 b1
b = 6300.000  mm
To bi = 100.000 mm
Ly Th L b2 = 2600.000 mm
H H H H H b3 = 2800.000  mm
5 - 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
5 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
—— gl L H = 2400.000 mm
n = 8
b1' b1'
b2'
b3"
® S84 o
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 20.0 56000 1210.00 67760000 81989600000 1866667
UPPER RIB| 5 - 150.0 X 14.0 10500 1125.00 11812500 13289062500 19687500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 5 - 150.0 X 14.0 10500 -1125.00 | —11812500 13289062500 19687500
LOWER FL.| 1 - 2800.0 X 20.0 56000 -1210.00 | -67760000 81989600000 1866667
TOTAL 190600 0 190557325000 27691108333
Is" = YAsY> + Ylo
= 190557325000 + 27691108333 = 218248433333 mm*
8s = YAsY / IAs
= 0 / 190600 = 0.00 mm
133 = 18" - SAs x 6s?
= 218248433333 - 190600 X 0.000 z = 218248433333 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2

= (2800° x 20 / 12 ) + (2800° x 20 / 12 ) + ((2400 x 12° / 12)
+ (2400 x 12 x (2600 / 2 + 12/ 2)® )) x 2

171418658133  mm*

- HIE8 &

0x

bk = b2+tw/2x2
= 2600.000 + 12.000 /2 x 2

2612.00 mm




Hk

il
0x
ol

Av

dv

dve

dvs

Iv33

[v22

[l
e

H+tu/2+1tl /2

2400.000 + 20.000

/

2

+

20.000

/2 = 2420.00

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 2420% ) / (2 x 2420/12 + 2612/20 + 2612/20)

dve

676.366

240502889335  mm*
b x Tc
6300.000  x 250.000
>As + Ac/N
190600 + 1575000 /
bxTc® /12
6300.000  x 250.000 3
H/2-8s+Th+Tc/ 2
2400.000 / 2 - 0.000 +
dv - YAs / Av
1375.000  x 190600 /
dv - dvc = 1375.000 -
133 + Ic/N + Y As - dvs® +Ac/N
218248433333  + 8203125000 /
+ 1575000 / 8 x
122 +b® x Tc / 12 / N
171418658133 +  6300.000

x 250.000 / 12/

tu+ Tc /N

20.000 + 250.000

8

/

8

387475
676.366

8

AFE Al CON'C SLABSl SHE 2=

fo
S
ol

190600

50.000 + 250.000 / 2

= 1575000

= 387475

= 8203125000

1375.00

= 676.37
698.63

X 698.634 2
= 402368272592
= 822582720633
=LY
- 51.25

(4 xbk?® xHK® ) / (2 xHk / tw+ bk / tcu+bk / tl)
(4 x 2612% x 2420% ) / (2 x 2420/12 + 2612/51.25 + 2612/20)

4

273247407897  mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 7

L L
b
b b2 b1
b = 6300.000  mm
To bi = 100.000 mm
Ly Th L b2 = 2600.000 mm
H H H H H b3 = 2800.000  mm
5 - 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
5 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
—— g L H = 2400.000 mm
n = 8
b1' b1'
b2'
b3"
® S84 o
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 20.0 56000 1210.00 67760000 81989600000 1866667
UPPER RIB| 5 - 150.0 X 14.0 10500 1125.00 11812500 13289062500 19687500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 5 - 150.0 X 14.0 10500 -1125.00 | —11812500 13289062500 19687500
LOWER FL.| 1 - 2800.0 X 24.0 67200 -1212.00 | -81446400 98713036800 3225600
TOTAL 201800 -13686400 | 207280761800 27692467267
Is" = YAsY> + Ylo
= 207280761800 + 27692467267 = 234973229067 mm*
8s = YAsY / IAs
= -13686400 / 201800 = -67.82 mm
133 = 18" - SAs x 6s?
= 234973229067 - 201800 X -67.822 * = 234044995444 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2

= (2800° x 20 / 12 ) + (2800° x 24 / 12 ) + ((2400 x 12® / 12)
+ (2400 x 12 x (2600 / 2 + 12/ 2)® )) x 2

178735991467  mm*

- HIE8 &

0x

bk = b2+tw/2x2
= 2600.000 + 12.000 /2 x 2

2612.00 mm




Hk
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dve

dvs

Iv33

[v22

[l
e

H+tu/2+1tl /2

2400.000 + 20.000

/

2

+

24.000

/2 = 2422 .00

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 2422% ) | (2 x 2422/12 + 2612/20 + 2612/24)

dve

730.323

248929349698  mm*
b x Tc
6300.000  x 250.000
>As + Ac/N
201800 + 1575000 /
bxTc® /12
6300.000  x 250.000 3
H/2-8s+Th+Tc/ 2
2400.000 / 2 - -67.822 +
dv - YAs / Av
1442 .822 X 201800 /
dv - dvc = 1442.822 -
133 + Ic/N + Y As - dvs® +Ac/N
234044995444  + 8203125000 /
+ 1575000 / 8 x
122 +b® x Tc / 12 / N
178735991467  +  6300.000

x 250.000 / 12/

tu+ Tc /N

20.000 + 250.000

8

/

8

398675
730.323

8

AFE Al CON'C SLABSl SHE ZMH=Z

ro
P
ol

201800

50.000 + 250.000 / 2

= 1575000

= 398675

= 8203125000

1442 .82

= 730.32
712.50

X 712.499 2
= 442522566677
= 829900053967
HEZetCt
= 51.25

(4 xbk?® xHK® ) / (2 xHk / tw+ bk / tcu+bk / tl)
(4 x 2612% x 24227 ) | (2 x 2422/12 + 2612/51.25 + 2612/24)

4

284110321418 mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 8

L L
b
b b2 b1
b = 6300.000  mm
To bi = 100.000 mm
Ly Th L b2 = 2600.000 mm
H H H H H b3 = 2800.000  mm
5- 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
5 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
—— gl L H = 2400.000 mm
n = 8
b1' b1'
b2'
b3"
® S84 o
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 24.0 67200 1212.00 81446400 98713036800 3225600
UPPER RIB| 5 - 150.0 X 14.0 10500 1125.00 11812500 13289062500 19687500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 5 - 150.0 X 14.0 10500 -1125.00 | —11812500 13289062500 19687500
LOWER FL.| 1 - 2800.0 X 24.0 67200 -1212.00 | -81446400 98713036800 3225600
TOTAL 213000 0 224004198600 27693826200
Is" = YAsY> + Ylo
= 224004198600 + 27693826200 = 251698024800 mm*
8s = YAsY / IAs
= 0 / 213000 = 0.00 mm
133 = 18" - SAs x 6s?
= 251698024800 - 213000 X 0.000 z = 251698024800 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2

= (2800° x 24 / 12 ) + (2800° x 24 / 12 ) + ((2400 x 12° / 12)
+ (2400 x 12 x (2600 / 2 + 12/ 2)® )) x 2

186053324800  mm*

- HIE8 &

0x

bk = b2+tw/2x2
= 2600.000 + 12.000 /2 x 2

2612.00 mm




Hk

il
0x
ol

Av

dv

dve

dvs

Iv33

[v22

[ LTI 1l
e

H+tu/2+1tl /2

2400.000 + 24.000 /

2 4+

24.000

2424.00

/2

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 2424% ) | (2 x 2424/12 + 2612/24 + 2612/24)

257937202965  mm*
b x Tc

6300.000  x 250.000
>As + Ac/N

213000 + 1575000 / 8
bxTc® /12

6300.000  x 250.000 3 /[ 12
H/2-8s+Th+Tc /2

2400.000 / 2 - 0.000 + 50.000
dv - YAs / Av

1375.000  x 213000 / 409875
dv - dvc = 1375.000 - 714.547
133 + Ic/N + Y As - dvs® +Ac/N - dvc?
251698024800 + 8203125000 / 8 +
+ 1575000 / 8 x 714.547 ?
122 +b® x Tc / 12 / N

186053324800 +  6300.000 3

x 250.000 / 12/ 8

AFE Al CON'C SLABSl SME 22
tu+ Tc /N

24.000 + 250.000 / 8

+ 250.000 / 2

fo
S
ol

213000

1575000

409875

8203125000

1375.00

714.55
660.45

X 660.453 *
446153553234

837217387300

55.25

(4 xbk?® xHK® ) / (2 xHk / tw+ bk / tcu+bk / tl)
(4 x 2612% x 24247 ) | (2 x 2424/12 + 2612/55.25 + 2612/24)

4

286285099091  mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 9

L L
b
b b2 b1
b = 6300.000  mm
To bi = 100.000 mm
Ly Th L b2 = 2600.000 mm
H H H H H b3 = 2800.000  mm
3 - 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
5 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
—— g L H = 2400.000 mm
n = 8
b1' b1'
b2'
b3"
® S84 o
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 24.0 67200 1212.00 81446400 98713036800 3225600
UPPER RIB| 3 - 150.0 X 14.0 6300 1125.00 7087500 7973437500 11812500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 5 - 150.0 X 14.0 10500 -1125.00 | —11812500 13289062500 19687500
LOWER FL.| 1 - 2800.0 X 24.0 67200 -1212.00 | -81446400 98713036800 3225600
TOTAL 208800 -4725000 218688573600 27685951200
Is" = YAsY> + Ylo
= 218688573600 + 27685951200 = 246374524800 mm*
8s = YAsY / IAs
= -4725000 / 208800 = -22.63 mm
133 = 18" - SAs x 6s?
= 246374524800 - 208800 X -22.629 * = 246267601309 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2

= (2800° x 24 / 12 ) + (2800° x 24 / 12 ) + ((2400 x 12° / 12)
+ (2400 x 12 x (2600 / 2 + 12/ 2)® )) x 2

186053324800  mm*

- HIE8 &

0x

bk = b2+tw/2x2
= 2600.000 + 12.000 /2 x 2

2612.00 mm




Hk

il
0x
ol

Av

dv

dve

dvs

Iv33

[v22

[ LTI 1l
e

H+tu/2+1tl /2

2400.000 + 24.000 /2 +

24.000

2424.00

/2

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 2424% ) | (2 x 2424/12 + 2612/24 + 2612/24)

257937202965  mm*
b x Tc

6300.000  x 250.000
>As + Ac/N

208800 + 1575000 / 8
bxTc® /12

6300.000  x 250.000 3 /[ 12
H/2-8s+Th+Tc /2

2400.000 / 2 - -22.629 + 50.000
dv - YAs / Av

1397.629 X 208800 / 405675
dv - dvc = 1397.629 - 719.357
133 + Ic/N + Y As - dvs® +Ac/N - dvc?
246267601309  + 8203125000 / 8 +
+ 1575000 / 8 x 719.357 2
122 +b® x Tc / 12 / N

186053324800 +  6300.000 3

x 250.000 / 12/ 8

AFE Al CON'C SLABSl SME 22
tu+ Tc /N

24.000 + 250.000 / 8

+ 250.000 / 2

fo
S
ol

208800

1575000

405675

8203125000

1397.63

719.36
678.27

X 678.273 *?
445229917505

837217387300

55.25

(4 xbk?® xHK® ) / (2 xHk / tw+ bk / tcu+bk / tl)
(4 x 2612% x 24247 ) | (2 x 2424/12 + 2612/55.25 + 2612/24)

4

286285099091  mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 10
L L
b
b1 b2 o)
b = 6300.000  mm
To bl = 100.000 mm
Ly Th L b2 = 2600.000  mm
IJI H H IJI IJI b3 = 2800.000  mm
3 - 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
5 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
_H—” £l L H = 2400.000  mm
n = 8
b1' b1'
b2'
b3"
@ g4d oA
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 24.0 67200 1212.00 81446400 98713036800 3225600
UPPER RIB| 3 - 150.0 X 14.0 6300 1125.00 7087500 7973437500 11812500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 5 - 150.0 X 14.0 10500 -1125.00 | —11812500 13289062500 19687500
LOWER FL.| 1 - 2800.0 X 30.0 84000 -1215.00 |-102060000 | 124002900000 6300000
TOTAL 225600 -25338600 | 243978436800 27689025600
Is" = YAsY> + Ylo
= 243978436800 + 27689025600 = 271667462400 mm*
8s = YAsY / IAs
= -25338600 / 225600 = -112.32 mm
133 = 18" - SAs x 6s?
= 271667462400 - 225600 X -112.316 2 = 268821519803 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2
= (2800% x 24 / 12 ) + (2800° x 30 / 12 ) + ((2400 x 12°® / 12)
+ (2400 x 12 x (2600 / 2+ 12 / 2)% )) x 2 = 197029324800  mm*
- HIEY 24
bk = b2+tw/2x?2
= 2600.000 + 12.000 /2 x 2 = 2612.00 mm




Hk

il
0x
ol

Av

dv

dve

dvs

Iv33

[v22

= H+tu/2+t1/2

= 2400.000 + 24.000 /2 +

30.000

/2 = 2427.00

= (4xbk?® xHk® )/ (2xHk/ tw+bk / tu+tbk/tl)

= 267735035156 mm*
&
= DbxTc
= 6300.000  x 250.000
=  YAs + Ac/N
= 225600 + 1575000 / 8
= bxTc® /12
= 6300.000  x 250.000 3 /[ 12
= H/2-8s+Th+Tc /2
= 2400.000 / 2 - -112.316 + 50.000
= dv-YAs / Av
= 1487.316 X 225600 / 422475
= dv - dvc = 1487.316 - 794.221
= 133 + Ic/N + Y As - dvs® +Ac/N - dvc?
= 268821519803  + 8203125000 / +
+ 1575000 / 8 x 794.221 *
= |2+b*xTc/ 12/ N
= 197029324800 +  6300.000 3
x 250.000 / 12/ 8
g 24

= tu+tTc /N

= 24.000 + 250.000 / 8

AFE Al CON'C SLABSl SHE 2=

+ 250.000 / 2

fo

=z

225600

ol

(4 x 2612% x 24277 ) | (2 x 2427/12 + 2612/24 + 2612/30)

= 1575000

= 422475

= 8203125000

1487.32

794.22
693.10

X 693.095 *?
502407134654

848193387300

= 55.25

= (4 xbk? xHk? )/ (2xHc/ tw+bk/ tcu+bk/tl)

4

208321049264  mm

(4 x 2612% x 24277 ) /| (2 x 2427/12 + 2612/55.25 + 2612/30)

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 11
L L
b
b1 b2 o)
b = 6300.000  mm
To bl = 100.000 mm
Ly Th L b2 = 2600.000  mm
IJI H H IJI IJI b3 = 2800.000  mm
3 - 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
5 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
_H—” £l L H = 2400.000  mm
n = 8
b1' b1'
b2'
b3"
@ g4d oA
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 28.0 78400 1214.00 95177600 115545606400 5122133
UPPER RIB| 3 - 150.0 X 14.0 6300 1125.00 7087500 7973437500 11812500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 5 - 150.0 X 14.0 10500 -1125.00 | —11812500 13289062500 19687500
LOWER FL.| 1 - 2800.0 X 30.0 84000 -1215.00 |-102060000 | 124002900000 6300000
TOTAL 236800 -11607400 | 260811006400 27690922133
Is" = YAsY> + Ylo
= 260811006400 + 27690922133 = 288501928533 mm*
8s = YAsY / IAs
= -11607400 / 236800 = -49.02 mm
133 = 18" - SAs x 6s?
= 288501928533 - 236800 X -49.018 2 = 287932960059 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2
= (2800% x 28 / 12 ) + (2800° x 30 / 12 ) + ((2400 x 12°® / 12)
+ (2400 x 12 x (2600 / 2+ 12 / 2)% )) x 2 = 204346658133  mm*
- HIEY 24
bk = b2+tw/2x?2
= 2600.000 + 12.000 /2 x 2 = 2612.00 mm




Hk

il
0x
ol

Av

dv

dve

dvs

Iv33

[v22

[l
e

H+tu/2+1tl /2

2400.000 + 28.000

/

2

+

30.000

/2 = 2429.00

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 2429% ) / (2 x 2429/12 + 2612/28 + 2612/30)

433675
777.558

dve

777.558

275148817489  mm*
b x Tc
6300.000  x 250.000
>As + Ac/N
236800 + 1575000 /
bxTc® /12
6300.000  x 250.000 3
H/2-8s+Th+Tc/ 2
2400.000 / 2 - -49.018 +
dv - YAs / Av
1424.018  x 236800 /
dv - dvc = 1424.018 -
133 + Ic/N + Y As - dvs® +Ac/N
287932960059  + 8203125000 /
+ 1575000 / 8 x
122 +b® x Tc / 12 / N
204346658133 +  6300.000

x 250.000 / 12/

tu+ Tc /N

28.000 + 250.000

8

/

8

8

AFE Al CON'C SLABSl SHE 2=

fo
S
ol

236800

50.000 + 250.000 / 2

= 1575000

= 433675

= 8203125000

1424.02

777.56
646.46

X 646.460 2
= 506949408676
= 855510720633
=LY
- 59.25

(4 xbk?® xHK® ) / (2 xHk / tw+ bk / tcu+bk / tl)
(4 x 2612% x 2429% ) | (2 x 2429/12 + 2612/59.25 + 2612/30)

4

300406431318 mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 12
2
b
b1 17 b2 o)
b = 6300.000  mm
To bl = 100.000 mm
Ly Th L b2 = 2600.000  mm
IJI H H IJI IJI b3 = 2800.000  mm
5- 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
5 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
_H—” £l L H = 2400.000  mm
n = 8
b1' b1'
b2'
b3"
@ g4d oA
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 20.0 56000 1210.00 67760000 81989600000 1866667
UPPER RIB| 5 - 150.0 X 14.0 10500 1125.00 11812500 13289062500 19687500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 5 - 150.0 X 14.0 10500 -1125.00 | —11812500 13289062500 19687500
LOWER FL.| 1 - 2800.0 X 12.0 33600 -1206.00 | —40521600 48869049600 403200
TOTAL 168200 27238400 157436774600 27689644867
Is" = YAsY> + Ylo
= 157436774600 + 27689644867 = 185126419467 mm*
8s = YAsY / IAs
= 27238400 / 168200 = 161.94 mm
133 = 18" - SAs x 6s?
= 185126419467 - 168200 X 161.941 2 = 180715418072 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2
= (2800% x 20 / 12 ) + (2800% x 12 / 12 ) + ((2400 x 12°® / 12)
+ (2400 x 12 x (2600 / 2+ 12 / 2)% )) x 2 = 156783991467  mm*
- HIEY 24
bk = b2+tw/2x?2
= 2600.000 + 12.000 /2 x 2 = 2612.00 mm




on

Hk = H+tu/2+tl/2
= 2400.000 + 20.000 /2 4 12.000 / 2 = 2416.00
K = (4xbk?® xHk® ) / (2xHk/ tw+bk/tu+bk/tl)
(4 x 26127 x 24167 ) / (2 x 2416/12 + 2612/20 + 2612/12)
212128398742  mm*

4% o
Ac = bxTc
= 6300.000  x 250.000 = 1575000
Av = SAs + Ac/N
= 168200 + 1575000 / 8 = 365075
lc = bxTc® /12
= 6300.000  x 250.000 3 / 12 = 8203125000
dv = H/2-8s+Th+Tc /2
= 2400.000 / 2 - 161.941 + 50.000 + 250.000 / 2 1213.06
dve = dv- 3As / Av
= 1213.059 X 168200 / 365075 = 558.89
dvs = dv - dvc = 1213.059 - 558.890 = 654.17
[v33 = 133 + Ic/N + Y As - dvs® +Ac/N - dvc?
= 180715418072  + 8203125000 / 8 + 168200 X 654.170 2
+ 1575000 / 8 x 558.890 *? = 315215412912
v22 = 122+ Db®xTc/ 12/ N

= 156783991467 +  6300.000 °

x 250.000 / 12/ 8 = 807948053967
- HIEE &4
* SHHCHHHO| Kgt AFA Al CON'C SLABSl SHE 2AMZ &atetd =EZstHCh
tcu = tut+Tc/N
= 20.000 + 250.000 / 8 = 51.25
K = (4xbk® xHk® )/ (2xHk/ tw+bk/ tcu+bk/tl)

(4 x 2612% x 24167 ) / (2 x 2416/12 + 2612/51.25 + 2612/12)
237292534608  mm*



- Section 13
L
b
b1 17 b2 o)
b = 6300.000  mm
To bl = 100.000 mm
Ly Th L b2 = 2600.000  mm
IJI H H IJI IJI b3 = 2800.000  mm
5- 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
5 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
_H—” t L H = 2400.000  mm
n = 8
b1' b1'
b2'
b3"
@ g4d oA
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 12.0 33600 1206.00 40521600 48869049600 403200
UPPER RIB| 5 - 150.0 X 14.0 10500 1125.00 11812500 13289062500 19687500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 5 - 150.0 X 14.0 10500 -1125.00 | —11812500 13289062500 19687500
LOWER FL.| 1 - 2800.0 X 12.0 33600 -1206.00 | —40521600 48869049600 403200
TOTAL 145800 0 124316224200 27688181400
Is" = YAsY> + Ylo
= 124316224200 + 27688181400 = 152004405600 mm*
8s = YAsY / IAs
= 0 / 145800 = 0.00 mm
133 = 18" - SAs x 6s?
= 152004405600 - 145800 X 0.000 z = 152004405600 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2
= (2800% x 12 / 12 ) + (2800% x 12 / 12 ) + ((2400 x 12°® / 12)
+ (2400 x 12 x (2600 / 2+ 12 / 2)% )) x 2 = 142149324800  mm*
- HIEY 24
bk = b2+tw/2x?2
= 2600.000 + 12.000 /2 x 2 = 2612.00 mm




Hk

il
0x
ol

Av

dv

dve

dvs

Iv33

[v22

[l
e

H+tu/2+1tl /2

2400.000 + 12.000

/

2

+

12.000

/2 = 2412.00

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 24122 ) | (2 x 2412/12 + 2612/12 + 2612/12)

dve

585.030

189610578443  mm*
b x Tc
6300.000  x 250.000
>As + Ac/N
145800 + 1575000 /
bxTc® /12
6300.000  x 250.000 3
H/2-8s+Th+Tc/ 2
2400.000 / 2 - 0.000 +
dv - YAs / Av
1375.000  x 145800 /
dv - dvc = 1375.000 -
133 + Ic/N + Y As - dvs® +Ac/N
152004405600 + 8203125000 /
+ 1575000 / 8 x
122 +b® x Tc / 12 / N
142149324800 +  6300.000

x 250.000 / 12/

tu+ Tc /N

12.000 + 250.000

8

/

8

342675
585.030

8

AFE Al CON'C SLABSl SHE 2=

fo
S
ol

145800

50.000 + 250.000 / 2

= 1575000

= 342675

= 8203125000

1375.00

= 585.03
789.97

X 789.970 ?
= 311399122801
= 793313387300
HEZetCt
= 43.25

(4 xbk? xHk?* )/ (2xHk/ tw+bk/ tcu+bk/tl)
(4 x 26122 x 24122 ) [ (2 x 2412/12 + 2612/43.25 + 2612/12)

4

233460754432 mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



- Section 14
L
b
b1 1~ b2 b1
b = 6300.000  mm
To bl = 100.000 mm
Ly Th L b2 = 2600.000  mm
IJI H H IJI IJI b3 = 2800.000  mm
5- 150 x 14 b1" = 100.000 mm
w H b2' = 2600.000 mm
b3'" = 2800.000 mm
3 - 150 x 14 Tc = 250.000 mm
Th = 50.000 mm
_H—” t L H = 2400.000  mm
n = 8
b1' b1'
b2'
b3
@ g4d oA
= = e z As(mm? ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. | 1 - 2800.0 X 12.0 33600 1206.00 40521600 48869049600 403200
UPPER RIB| 5 - 150.0 X 14.0 10500 1125.00 11812500 13289062500 19687500
W E B2 - 2400.0 X 12.0 57600 27648000000
LOWER RIB| 3 - 150.0 X 14.0 6300 -1125.00 -7087500 7973437500 11812500
LOWER FL.| 1 - 2800.0 X 12.0 33600 -1206.00 | —40521600 48869049600 403200
TOTAL 141600 4725000 119000599200 27680306400
Is" = YAsY> + Ylo
= 119000599200 + 27680306400 = 146680905600 mm*
8s = YAsY / IAs
= 4725000 / 141600 = 33.37 mm
133 = 18" - SAs x 6s?
= 146680905600 - 141600 X 33.369 = 146523238757 mm*
122 = (b3* x tu/ 12) + (b3"* x t1 / 12) + ((Hx tw® / 12) + (Hx twx (b2 / 2+ tw/2)%)) 2
= (2800% x 12 / 12 ) + (2800% x 12 / 12 ) + ((2400 x 12°® / 12)
+ (2400 x 12 x (2600 / 2+ 12 / 2)% )) x 2 = 142149324800  mm*
- HIEY 24
bk = b2+tw/2x?2
= 2600.000 + 12.000 /2 x 2 = 2612.00 mm




Hk

il
0x
ol

Av

dv

dve

dvs

Iv33

[v22

[l
e

H+tu/2+1tl /2

2400.000 + 12.000

/

2

+

12.000

/2 = 2412.00

(4 xbk?® xHk? )/ (2xHk/ tw+bk/ tu+bk/tl)
(4 x 2612% x 24122 ) | (2 x 2412/12 + 2612/12 + 2612/12)

dve

561.267

189610578443  mm*
b x Tc
6300.000  x 250.000
>As + Ac/N
141600 + 1575000 /
bxTc® /12
6300.000  x 250.000 3
H/2-8s+Th+Tc/ 2
2400.000 / 2 - 33.369 +
dv - YAs / Av
1341.631 X 141600 /
dv - dvc = 1341.631 -
133 + Ic/N + Y As - dvs® +Ac/N
146523238757  + 8203125000 /
+ 1575000 / 8 x
122 +b® x Tc / 12 / N
142149324800 +  6300.000

x 250.000 / 12/

tu+ Tc /N

12.000 + 250.000

8

/

8

338475
561.267

8

AFE Al CON'C SLABSl SHE 2=

fo
S
ol

141600

50.000 + 250.000 / 2

= 1575000

= 338475

= 8203125000

1341.63

561.27
780.36

X 780.364 *
= 295798262489
= 793313387300
HEZetCt
= 43.25

(4 xbk? xHk?* )/ (2xHk/ tw+bk/ tcu+bk/tl)
(4 x 26122 x 24122 ) [ (2 x 2412/12 + 2612/43.25 + 2612/12)

4

233460754432 mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm



2-2. JIZ2E % HZE HHas &HF
- JI28 Section 1
b
bu = 300.00 mm
tl ——— bl = 300.00 mm
H = 1500.00 mm
tw H tu = 10.00 mm
tw = 10.00 mm
tl tl = 10.00 mm
+ = Tt 2 As(mm? ) Y (mm) AsY(mm® ) AsY? (mm* ) lo(mm* )
UPPER FL. [ 300.00 X  10.00 3000.0 755.00 2265000 1710075000 25000
W E B ]1500.00 X 10.00 15000.0 2812500000
LOWER FL. | 300.00 X  10.00 3000.0 -755.00 —-2265000 1710075000 25000
TOTAL 21000.0 0 3420150000 2812550000
133 = SAsY2 + S o
= 3420150000 + 2812550000 = 6232700000 mm*
122 = (bu® x tu / 12) + (bI® x tI / 12) + (H x tw / 12)
= (300® x 10 / 12)+(300% x 10 / 12)+ (1500 x 10® / 12)
= 45125000 mm*
DASAIS JRE 2HBFHE  |'=| x(L'/L)® O 2StCt.
OJIA, L,I @ &X JI2=29 20 & 24 L', I': QA JI229 20| € 2d2H
- HIEY 24
K = Y (bxt*)/3
= (30 x 10® + 300 x 10°® + 1500 x 10® ) / 3 = 700000 mm*



- HI258 Section 1

b
bu = 300.00 mm
tu bl = 300.00 mm
H = 800.00 mm
tw H tu = 12.00 mm
tw = 10.00 mm
tl tl = 12.00 mm
+ =2 71 B As(mm® ) Y (mm) AsY(mm® ) | AsY? (mm* ) lo(mm* )
UPPER FL. [ 300.00 X 12.00 3600.0 406.00 1461600 593409600 43200
W E B]800.00 X 10.00 8000.0 426666667
LOWER FL. | 300.00 X  12.00 3600.0 -406.00 -1461600 593409600 43200
TOTAL 15200.0 0 1186819200 426753067
133 = SAsY? + Slo
= 1186819200 + 426753067 = 1613572267 mm*
122 = (bu® x tu / 12) + (bI® x tI / 12) + (H x tw / 12)

= (300 x 12 / 12)+ (300 x 12 / 12)+ (80 x 10°* / 12)
= 54066667 mm*

X

odlz)
-

AAIQ JIRE ZHBFHE  I'= | x(L'/L)* ol gstct.

IA, L1 @ &X Jt222 201 & 24 L', 1" @Al Jt2E9 20l

g >

(u]

NCEES

0x

Al

K = S (bxt®)/3
= (300 x 12°® + 300 x 12® + 800 x 10°®) / 3 = 612267 mm*



3-1. Edll K&= $.4 3.8.3.4)
08L 02l 0.6l 0.2L;
p2] o-20
0) Q ©)] ¢

8
{
j

AST = {1.06 - 3.2(b/1) + 4.5(b/1)®* }-b=1.132 m
2.465

~ Iy
L ‘ L Ls
o2 2E824A 2 = 2.600  m, EHNESEE be = 0.100
ot =S22tA 2o = 2.600 m, ZSHANSEE be = 0.100
L1 = 50.000 m
L2 = 50.000 m
L3 = 50.000 m
1. A1, 3 &2 ZRUER
=0.8 x L1 =0.8 x 50 = 40.000 m
a2
b/l = 1.3 / 40 = 0.033
OIIAM, b/l < 0.05 0122
ALT = b=13m
Sl R5= B=2x ( ALl +be) = 2.800 m
gt 2
b/l = 1.3 / 40 = 0.033
OIIAM, b/I < 0.05 0122
ALT = b=13m
Zi 2= B=2x ( AL1 +be) = 2.800 m
2. M1, 2 82 RRRHER
[ =0.2 x (L1 +L2) =0.2 x (50 + 50) = 20.000 m
a2
b/l = 1.3 / 20 = 0.065
GO, 0.02 < b/l < 0.30 02=2
AST = {1.06 - 3.2(b/1) + 4.5(b/1)* }-b=1.132 nm
EEDNEEE = B=2x ( AST +be) = 2.465 m
ot £
b/l = 1.3 / 20 = 0.065
GiIIM, 0.02 < b/l < 0.30 02=2



ol

| =0.6 x L2=0.6 x 50 = 30.000 m

b/l = 1.3 / 30 = 0.043
OIIA, b/l < 0.05 o2z
AL2 = b=13m

A

Sl Rs= B=2x ( A2 +be) = 2.800 m
b=
b/l = 1.3 / 30 = 0.043

OIIAM, b/I < 0.05 0122

AL2 = b=13 m

S RES B=2x ( AM2+be) = 2.800 m

1
<
A2 N NF Al Al
b2 2hb1
X2 X1
X1 = 5.000 . OISt GIRDERS =2 At012 2t
X2 = 1.200 2I= GIRDER SR 0UA HEHH N2 Hel
= 0.050 Xl =0l
be = 0.100 Scie =&3
201 =X1 -2(be+h)=5-2 x(0.1+0.05) = 4.700
b2 = X2 - be 1.2 -0.1 = 1.100
o1, 2 22t IRHEL
| = 0.8 x = 0.8 x 40.000 m

b1/ 1=2.35/40=

OOIAM, 0.05 < b/l

A= {11 -2(b/1)}-b=2.309 m
b2 /1 =1.1/40=

OIIA, b/l < 0.05 ol

A2 = b Ao

ul

e RE&=

n IIOUTI =TI 1+ 1 4

0.059

0.028

< 0.30 0o&=z

o NnCN



2.

M1, 2 22 RRUHER
=02 x (L1+ 0.2 x (50 + 50) = 20.000
b1/ 1=23/20= 0.118

OOIAM, 0.02 < b/l < 0.30 0I2=z

Alo= {1.06 - 3.2(b/1) + 4.5(b/1)* }-b=1.753 m
b2 /1 =1.1/20= 0.055

OIIAM, 0.02 < b/l < 0.30 02z

A2 = {1.06 - 3.2(b/1) + 4.5(b/1)® }-b=0.987 m

B=3dl R&=Z + A1+ A2+h = 5.255

| = 06 x 2= 06 x 50 = 30.000
b1/ 1=2.35/230= 0.078

GIIA, 0.05 < b/l < 0.30 02=z2

A= {11 -2(b/D}-b=2217 m
b2 / 1'=1.1/230= 0.037

OIIA, b/ < 0.05 0IB=

A2 = b=11m

l

cHE

=
=

10
fob

B =

s
1

AKRSEZ+ A+ A2+h-= 6.167



[ BENDING MOMENT ]
74 S ipsk . ey
ws | nmsi= 1@3% =Zlich= x| & A st =1 ¥
G1 |11,185.906 | 3,256.546 | 6,864.963 530.238 0.643
G2 |11,185.906 | 3,256.546 | 6,016.093 530.238 0.643
[ SHEAR FORCE ]
H ISk M nenes -
ws | nmaE 1@5}% sts x| & A5k 1t
G1 287.799 83.839 380.825 27.120
G2 287.799 83.839 348550 27.120
[ TORSION MOMENT ]
71H ISE] IS —— .
W J_,_jgé% TRAE ests x| ™A st ]t
61 -0.137 -0.150 286.791 0.035
G2 0.137 0.150 400.298 0.035
[ 247t HRHESR ]
[ BENDING MOMENT ]
714 ISE] ik —— -
ws | nma= 1@6% 2stE x| ™A st I
61 2,628.263 776.876 | 5,008.057 385.605 -0.21
G2 2,628.263 776.876 | 4,400.307 385.605 -0.21
[ SHEAR FORCE ]
1M FISE] M I 4=
vz | omsiz | omes | EOE | RNEES Sl
G1 287.978 86.883 416.592 53.719
G2 287.978 86.883 374.431 53.719
[ TORSION MOMENT ]
HO St A St = S o
W ;,g stz ;;gg% &sts x| & & st g 1
G1 1.553 0.093 353.942 0.092
G2 1.553 0.093 357.334 0.092




[ 322 yauEs )

S

[ BENDING MOMENT ]

Ad | s M s o
vz | omem | ames | EFE | MEES 8 2
G1 [11,185.906 | 3,256.546 | 6,864.963 530.238 0.643
G2 [11,185.906 | 3,256.546 | 6,016.093 530.238 0.643
[ SHEAR FORCE ]
A4 g e eNEs =
vz | omem | ames | EFS | Mm@ CI
61 287.799 83.839 380.825 27.120
62 287.799 83.839 348.550 27.120
[ TORSION MOMENT ]
HE | aMA e araim N
we | omez | ames | EHE | nEEH B 2
a1 0.137 0.150 363.068 0.035
62 -0.137 -0.150 399.199 0.035




[ 142

G

EETELN

[ BENDING MOMENT ]
H S ipsk . ey
ws | nmsi= 1@3% =Zlich= x| & A st =1 ¥
G1 |-16,136.708 | -4,649.853 | -8,072.782 | -1,344.590 -0.21
G2 |-16,136.708 | -4,649.853 | -6,311.953 | -1,344.590 -0.21
[ SHEAR FORCE ]
M ISk psle P .
ws | nmaE 1@5% sts x| & A5k 1t
G1 |-1,846.527 -523.929 -992.278 -53.751
G2 | -1,846.527 -523.929 -796.784 -53.751
[ TORSION MOMENT ]
71H ISE] IS —— .
W 1‘%3% TRAE ests x| ™A st ]t
61 -5.083 -1.359 -751.347 -0.128
G2 -4.558 -1.343 -726.264 -0.128
[ 2872t R2HESR
[ BENDING MOMENT ]
2H ISE] ipsks —— e
ws | nma= RAE 2stE x| ™A st I
G1 |-16,136.708 | -4,649.853 | -8,072.782 | -1,344.590 -0.21
G2 |-16,136.708 | -4,649.853 | -6,311.953 | -1,344.590 -0.21
[ SHEAR FORCE ]
H SEM A S S I o
vz | omsiz | omes | EOE | RNEES Sl
G1 | -1,846.527 -523.929 -992.278 -53.751
62 | -1,846.527 -523.929 -796.784 -53.751
[ TORSION MOMENT ]
HO St A St = S o
W ;,g stz ;,‘gé% &sts x| & & st g 1
G1 -4.558 -1.343 -802.036 -0.128
62 -5.083 -1.359 -794.549 -0.128
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&R A
o A B(mm) | H(mm) | A(mm? ) Y (mm) A<Y( mm® ) | AxY2( mm* ) Ix( mm* )
1 - UPPER FLANGE 2800.01 14.0 39200 1207.0 47314400 57108480800 640266 .6667
5 - UPPER RIB 14.0 150.0 10500 1125.0 11812500 13289062500 19687500
1 - L_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
1 - R_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
3 - LOWER RIB 14.0 | 150.0 6300 -1125.0 -7087500 7973437500 11812500
1 - LOWER FLANGE 2800.0] 16.0 44800 -1208.0 | -54118400 65375027200 955733.3333
2CH S 158400 -2079000 1.43746E+11 27681096000
1 - RC SLAB 6259.0] 250.0 | 1564750 1375.0 | 2151531250 | 2958355468750 8149739583
* As = 158400 mm® Ac = 1564750 mm?
sa2E
23=RaE8% B
| ! fvcu
Nc oH- - Nc ' _¢% fa§
o T3 TTIT T e el
- 3 = ~ E 0
T > pe
© 2 N(s+c) - N(s+c) >
g
©
Ns - Ns _
g
= pe
>—
= ” ” fvs
(N g4dd
Is' = As-Y2 + > |s = 143746008000 + 27681096000.0 = 171427104000 mm*
8§s=>5(A-Y) As = -2079000 / 158400 = -13.125 mm
Is = Is' — As - 8§s? = #HiHHHHHHHHE - 158400 x —13.125% = 171399817125 mm*
Ysu =H/2 + Tu - &s = 2400.0 / 2 + 14.0 - -13.125 = 1227 .125 mm
Ysl =Ysu- (H+Tu+Tl) = 1227.125 - 2430.000 = -1202.875 mm

(2)

F=b-h=((U2+UR2+B2) / 2+ Tw)

fsu=Ms-Ysu / Is

fsl = Ms-Ysl / Is

i

0x

Hoh

Av = As + Ac/n =

lc/n =

353993.8
1018717448 mm*

PN

80.085

—-78.502
L =Ss / A(Web) + Mst / (2-F - Tw)

mm

MPa
MPa

2

621.1

4.997

- (H + Tu/2 +T1/2)

MPa

6307980.0 mm?




o
02

0o

dvs = dv - dvc = 767.0  mm
Yvcu = dvc + Tc/2 = 746.1 mm
Yvel = Yveu — Tc = 496.1 mm
Yvsu = Yveu - H2 + Tu = 460.1 mm
Yvsl =Yvsu - (H+Tu+ Tl )= -1969.9 mm
Ilv=1Is + lc/n + As - dvs® + Ac/n - dvc? = 341062850442  mm*
Fv=Db-hv=((U2+UR2+B2) /2+Tw - -(H+ (Tu+ Tc/n)/2 +T1/2) = 6348792.5 mm?
fvcu = Msc - Yveu/(n - 1v) = 0.891 MPa
fvel = Msc - Yvel/(n - 1v) = 0.592 MPa
fvsu = Msc - Yvsu/lv = 4.39% MPa
fvsl = Msc - Yvsl/Iv = -18.809  MPa
v = Ssc / A(Web) + Msct / (2-Fv-Tw) =  1.457 MPa
(3) & 3t =
fvcu = Mv - Yveu/(n - Iv) = 1.790 MPa
fvcl = Mv - Yvcl/(n - Iv) = 1.190 MPa
fvsu = Mv - Yvsu/lv = 8.832 MPa
fvsl = Mv - Yvsl/Ilv = -37.809  MPa
0 =Sv / A(Web) + Mvt / (2-Fv-Tw) = 9.149 MPa
(4) 320 &
nt=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16
Avl = As + Ac/nl = 256196.9  mm? # 2% REEHECSZ
dcl = dv-As / (Ac/n1 + As) = 858.2 mm = 0.643
ds1 =dv - dcl = 529.9  mm
Yvicu = dcl1 + Tc/2 = 983.2  mm
Yvicl = Yvicu - Tc = 733.2 mm
Yvisu = Yvicu — H2 + Tu = 697.2  mm
Yvisl =Yvisu - (H+ Tu+ Tl ) = -1732.8  mm
vl = Is + Ic/n1 + As - ds1® + Ac/n1 - dc1? = 288419249968 mm*
Nc = Msc - dvc - Ac/(n- Iv) = 1160021 N
Pdb =Nc-2- 1/ (2+p1) = 1160021 N
Mé =P¢ -dcl = 995579297 N - mm
Ecl=Ec/ (1+ 01 /2)= 13351 MPa
focu = Msc - Yveu / (n - lv) = 0.891  MPa
fcl = Msc - Yvel / (n-Iv) = 0.592  MPa
fveul=1/n1- ( P /Avl + k*M¢ - Yvicu/Ivl ) — Ec1 - fcu- ¢ 1/ Ec: -0.471 MPa
fvcl1=1/n1 - ( Pd /Avl + kxM¢ - Yvicl/Ivl ) - Ecl - fcl - ¢ 1/ Ec: -0.207 MPa
fvsul=P ¢ /Av1 + kxM¢ - Yvisu/lvi =  6.075 MPa

A AAA

N
i



(5) 24 = & =

n=n-(1+¢2/2)=8x(1+ 40/ 2 )= 24

Av2 = As + Ac/n2 = 223597.917  mm?

dc2 = dv-As / (Ac/n2 + As) = 983.4 mm

ds2 = dv - dc2 = 404.8  mm

Yv2cu = dc2 + Tc/2 = 1108.4  mm

Yvecl = Yv2cu - Tc = 858.4 mm

Yv2su = Yv2cu - H2 + Tu = 822.4 mm

Yvesl =Yv2su - (H+ Tu+ Tl ) = -1607.6  mm

Iv2 = Is + Ic/n2 + As - ds2® + Ac/n2 - dc2® =  260736989526.6 nm*

P2 =Es- es-Ac/n2 = 2464481 N

Mv2 = P2 - dc2 = 2423491600 N - mm

Ec2 = Es - /n2 = 8750 MPa

fvcu2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2cu/Iv2 ) - Ec2- €s = -0.840  MPa

fvcl2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2c!/Iv2 ) - Ec2 - €s = -0.902 MPa

fvsu2=P2/Av2 + k*Mv2 - Yv2su/Iv2 = 15.937 MPa

fvs12=P2/Av2 + k*Mv2 - Yv2s!/Iv2 =  1.414 MPa
(6) & Xt

et=a-t= 0.000012 x 10 = 0.00012

Pl =Es- et -Ac/n= 4928963 N

Mvt = P1-dvc = 3061566329 N - mm

feut=1/n- ( P1/Av + k*Mvt - Yvcu/lv ) - Ec- €t = -0.925 MPa

fclt=1/n- ( P1/Av + KsMvt - Yvcl/Ilv ) - Ec- et = -1.106 MPa

fsut=P1/Av + KxMvt - Yvsu/lv = 16.580 MPa

fslt=P1/Av + K*Mvt - YvsI|/Iv = 2.554 MPa
(7) 8¢ L HISd

L= (Ss+Ssct+Sv)/Aw + Mst/(2 F Tw) + (Msct+Mvt)/(2 FvTw) = 15.603 MPa < va = 110 MPa 0.K.
(8) =g29 A& (= £.4 3.4.2.1)

i =0.65(¢/n)%+0.13(0/n) + 1.0
= 0650 x( 00/ 6 )2+ 0.130 x( 00/ 6 )+ 1.0= 1.000
o = (fy = f2 )/fy =0
OiJIM, n: Z2I80 SlshA =% = Pannell 2
i SRS o S

fo f, @ 22&

=

e

bo| A

10
010

=]
=S

(&, fi = f, OIH 2=S8s H(+)2=2

ro
a



* 01X (OI2)EAUXC 5E8Y SMA90  AME )
fta = 190.0 MPa
*» E (MAR)EHXS FsS™ ( SM490  AlE )
b 2600
tu = = = 18.1 mm
24 in 24 x 1.000 x 6
ol B . fca = 190.0  MPa
b b 2600
> tu = = = 8.8 mm
24 i°n 49 in 49 x 1.000 x 6
ol B . fca = 190 - 39 ( b/ (tu-i-n)- 24 ) = 162.9
b b 2600
> tu = = = 54 mm
49 in 80 -i-n 80 x 1.000 x 6
ol AL : fca = 220000 x { (tu-i-n) /b = 229.633 MPa
AFE tu = 14.0 mm
(tetMd, fca = 162.886 MPa
* B2FZF2EQ sgsd (= =.4 3.9.3)
fca = 0.4 fck = 10.800  MPa (fck = 27 MPa AlE)
fta = 0.07 fck = 1.890  MPa
CONCRETE STEEL
(o] R=ng=1; =232 (MPa) ol 85 (MPa) 423 (MPa) ol 85 (MPa)
a Al S A &4 H ) A A A o ¢ & A of o
1 10.800 10.800 80.085 —-78.502 162.886 190.000
14+2+3 2.681 1.783 10.800 10.800 93.310 -135.120 162.886 190.000
14+2+3+4 2.210 1.575 10.800 10.800 99.385 -134.438 187.319 190.000
14243+445 1.370 0.673 10.800 10.800 115.322 -133.024 187.319 190.000
14243+445+46 0.444 -0.433 12.420 2.174 131.902 -130.470 211.752 218.500
14243+4+5-6 2.295 1.779 12.420 12.420 98.743 -135.578 211.752 218.500
F) gEs€2 dH(+), AE3SHEE 2(-)2 oS, Esye g5 (= .4 3.9.3.1 X
(9) g9 HE (= T.4 3.8.2.4)
(& o)
f §] 131.902 15.603
( )2 _I_ ( 2 - )2
fa va 211.752 110.000
= 0.38 + 0.020 = 0.408 < 1.2 0.K.
(ot o)
f §) -135.120 15.603
2 4 2 _ )2 +
fa va 190.000 110.000




A (MR)EHX (= &.48.0] 3.4.2.2, 3.4.2.3 4 3.9.6)
tmin = IKEE=Z /16= 100 / 16 = 6.3 mm < t= 14 mm O0.K.
tmin=b/ (49-i-n) = 2600 /( 4 x1.00x 6 )= 88 mm = t-=
tmin= 10 mm < t= 14 mm O0.K. (&8" AHS &X )
oIX (5t )EeHX (= &£.4.7] 3.8.3.1 2 3.8.3.2)
tmin = AAIR=&E= /6= 100 / 16 = 6.3 mm < t= 16 mm 0.K.
tmin=b / (80 -n) = 2600 /(80 x 4 )= 81 mm < t= 16 mm
sSLn ~EHE2AT ALSH= 1T ¢ (= £.4.7] 3.8.4)
g™ tmin=b/ ( 219 x 1.200 ) = 9.1 mm < t= 12 mm 0.K.
OIJIM, ~ (feca/fc) =+ (190/80.085) = 1.540 > 1.2 = 1.200
B84d= tmin=bc /( 219 x 1.200 ) = 3.5 mm < t= 12 mm 0.K.
O1DJIM, ~ (fca/fc) =+ (190/131.902) = 1.200 > 1.2 = 1.200
(11) &=0ll tist et E AL ( <. &.5l(2003) 3.9.3.2 )
Sf=1.3 x (EH™ AIGtE S8 + €45 ASHE) + 2.15 x oS0 2st SSH(SHLE)
+ (F2ESH BHEY) + (AES-E=SHHSY) + (SSNSHBEY) o 28 S0HAM
JHE 2elst 6t= TE0l Uiot HE
® Hrg® 232 E
g4% AMotE 88 ={ Msc / (n - Iv)} x Yvou = 0.891 MPa
gd= Eots 8¢9 = 2.681 - 0.891 = 1.790 MPa
=f=1.3x0.891+2.15 x1.79 + (-0.471) + (-0.84) + (0.925)
= 4.621 MPa < (8/5) fck = 16.2  MPa 0.K. (A2lz HEx=
=f=1.3x0.891 +2.15 x1.79 + (0.925)
= 5.932 MPa < (3/5) fck = 16.2  MPa 0.K. (F2lz Hxx=
@ 2M=g am
28T AMols 89 = 80.085 MPa
g48% MotE 88 =Msc / Iv x Yvsu = 4.394 MPa
&= EotE 8¢ = 93.31 - 80.085 - 4.3%4 = 8.832 MPa
Sf=1.3 x (80.085 + 4.394) + 2.15 x 8.832 + (6.075) + (15.937) + (16.58)
= 167.402 MPa < fy = 315.0 MPa 0.K. (Relz, Axs=
Sf=1.3 x (80.085 + 4.394) + 2.15 x 8.832 + (16.58)
= 145.390  MPa < fy = 315.0 MPa 0.K. (FelZ,2dx4+=
® 2= otz
ST AMOIES 8¢ = -78.502 MPa
gd= AMSHE 88 =Msc / Iv x Yvsl = -18.809  MPa
&S Eols 88 = -135.12 - -78.502 - -18.809 = -37.809 MPa
Sf=1.3 x (-78.502 + -18.809) + 2.15 x -37.809 + (0.682) + (1.414) + (-2.554)
= -208.252 MPa < fy = 315.0 MPa 0.K. (Relz, Hx=

Sf=1.3 x (-78.502 + -18.809) + 2.15 x -37.809 + (-2.554)
-210.348 315.0
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1) SBOIE 2 A xR FEWAIEZE = SW90
292 952 Be H = 2.400
N A2 ZeX| 52 But R Bc = 6.167 m
Ut uL2 UR2 Ut UL2= 1.300 , URe= 1.300 m
. B2 = 2.600 m
4‘7“ But= 2.800 , Blt= 2.800 m
" N TR " us sux Ras
h I J I J Bue= 2.800 Ble= 2.800 m
5- 150 x 14 Tc = 0.250 m
Tw H Th = 0.050 m
0= 0.00 3150 x 14 Oy 0.00 Tu= 0.012 m
TI = 0.012 m
l H H | | Tw= 0.012 m
81 52 |81 Ul = 0.100 m
) 5is S == Bit ) B1 = 0.100 m
RIB 150 x 14 mm, 150 x
- = & <2 2= DATA
Es : 2o &A=+ MPa 210000
Ec : 232 EQ E&H=+ MPa 26702
es: HISEH 232/E9] AX=F026 ==E8 0.00018
a M Y 2IcIES dHEH S 0.000012
bp2: AX=F0e Jcl0lZAH == 4
N 2D 2ALIES SEH S| 8
t 2D 2IRIEQ 25 e 10
Ms : S DRGSOl LUE KN - m 2628.263
Msc : 4% DHGISHCls SUE KN - m 776.876
Mv : 2EIE+XIREot0Cls RUE KN - m 4785.912
Ss @ BE™ DAGIE0oE ®EHe kN 287.978
Ssc : 4= NFGGSUH S MHH KN 86.883
Sv : Eots+XE &0l g 8 kN 428.150
Mst @ &N DNHISUH S HEHIZUME KN - m 1.553
Msct : BH&S DHGIS0Ols HISTRUE KN - m 0.093
Mvt E5IE+XIREot0Cls HSYURUE KN - m 357.426
<ELD > g™ NESE  AMAS + bt Z3clEXS

14 mm



!

i

DN

o A B(mm) | H(mm) | A(mm? ) Y (mm) A<Y( mm® ) | AxY2( mm* ) Ix( mm* )
1 - UPPER FLANGE 2800.01 12.0 33600 1206.0 40521600 48869049600 403200
5 - UPPER RIB 14.0 150.0 10500 1125.0 11812500 13289062500 19687500
1 - L_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
1 - R_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
3 - LOWER RIB 14.0 | 150.0 6300 -1125.0 -7087500 7973437500 11812500
1 - LOWER FLANGE 2800.01 12.0 33600 -1206.0 | -40521600 48869049600 403200
2CH S 141600 4725000 1.19001E+11 27680306400
1 - RC SLAB 6167.0] 250.0 | 1541750 1375.0 | 2119906250 | 2914871093750 8029947917
* As = 141600 mm® Ac = 1541750 mm?
=s8dE&E
a28=RaE B
| ! fvcu
Nc & - Nc [
o | - ) I—< 'R/sg/
_ $ 2 NN £ 2 3
I 3 g =
o N(s+c) - N(s+c)
g
©
Ns - Ns _
g
= pes
>—
= ” ” fvsl
(N g4dd
Is' = As - Y2 + > |s = #Hit#HHH##HHH + 27680306400.0 = 146680905600 mm*
8§s=>5(A-Y) As = 4725000  / 141600 = 33.369 mm
Is = Is' — As - 8§s? = #HiHHHHHHHHE - 141600 x  33.369% = 146523238757 mm*
Ysu =H/2 + Tu - &s = 2400.0 / 2 + 12.0 - 33.369 = 1178.631 mm
Ysl =Ysu- (H+Tu+Tl) = 1178.631 - 2424.000 = -1245.369 mm

F=b-h=((U2+UR2+B2) / 2+ Tw)

fsu=Ms-Ysu / Is

fsl = Ms-Ysl / Is

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

(2)
Av = As + Ac/n =
1003743490 mm*

i
0x

Hoh

lc/n =

- — IS

334318.8

21.142

—-22.339

mm

MPa
MPa

2

568.2

5.010

- (H + Tu/2 +T1/2)

MPa

6300144.0 mm?




dvs = dv - dvc = 773.4  mm
Yvcu = dvc + Tc/2 = 693.2  mm

Yvel = Yveu — Tc = 443.2  mm
Yvsu = Yveu - H2 + Tu = 405.2 mm
Yvsl =Yvsu - (H+Tu+ Tl )= -2018.8 mm
Ilv=1Is + lc/n + As - dvs® + Ac/n - dvc? = 294451031402 mm*
Fv=Db-hv=((U2+UR2+B2) /2+Tw - -(H+ (Tu+ Tc/n)/2 +T1/2) = 6340956.5 mm?
fvcu = Msc - Yveu/(n - 1v) = 0.229 MPa
fvel = Msc - Yvel/(n - 1v) = 0.146 MPa
fvsu = Msc - Yvsu/lv = 1.069 MPa
fvsl = Msc - Yvsl/Iv = -5.326 MPa
v = Ssc / A(Web) + Msct / (2-Fv-Tw) =  1.509 MPa
(3) & 3t =
fvcu = Mv - Yveu/(n - Iv) = 1.408 MPa
fvcl = Mv - Yvcl/(n - Iv) = 0.901 MPa
fvsu = Mv - Yvsu/lv = 6.587 MPa
fvsl = Mv - Yvsl/Ilv = -32.812  MPa
0 =Sv / A(Web) + Mvt / (2-Fv-Tw) = 9.782 MPa
(4) 320 &
nt=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16
Avl = As + Ac/nl = 237959.4  mm? # 2% RHEHSZ Qs
dcl = dv-As / (Ac/n1 + As) = 798.4 mm = -0.210
ds1 =dv - dcl = 543.3  mm
Yvicu = dcl1 + Tc/2 = 923.4  mm
Yvicl = Yvicu - Tc = 673.4 mm
Yvisu = Yvicu — H2 + Tu = 635.4  mm
Yvisl =Yvisu - (H+ Tu+ Tl ) = -1788.6  mm
vl = Is + Ic/n1 + As - ds1® + Ac/n1 - dc1? = 250234879939 mm*
Nc = Msc - dvc - Ac/(n- Iv) = 288934 N
Po =Nc-2- 1/ (2+p1) = 288934 N
Mé =P¢ -dcl = 230670442 N - mm
Ecl=Ec/ (1+ 01 /2)= 13351 MPa
focu = Msc - Yveu / (n - lv) = 0.229  MPa
fcl = Msc - Yvel / (n-Iv) = 0.146  MPa

fveul=1/n1- ( P /Avl + k*M¢ - Yvicu/Ivl ) — Ec1-fcu- ¢ 1/ Ec: -0.164 MPa
fvcl1=1/n1 - ( Pd /Avl + kxM¢ - Yvicl/Ivil ) = Ecl - fcl - ¢ 1/ Ec: -0.078 MPa
fvsul=P ¢ /Av1 + kxM¢ - Yvisu/lvi = 1.091 MPa

P P 4 rAA e,



(7) &g 2 4l

(8)

)= 24

mm

226401096069. 1 nm*

X =5
n2=n-(1+¢2/2)=8x((1+ 40/ 2
Av2 = As + Ac/n2 = 205839.583  mm?
dc2 = dv-As / (Ac/n2 + As) = 922.9 mm
ds2 = dv - dc2 = 418.7  mm
Yv2cu = dc2 + Tc/2 = 1047.9  mm
Yvecl = Yv2cu - Tc = 797.9  mm
Yv2su = Yv2cu - H2 + Tu = 759.9  mm
Yvesl =Yv2su - (H+ Tu+ Tl ) = -1664.1
Iv2 = Is + Ic/n2 + As - ds2® + Ac/n2 - dc2® =
P2 =Es- es-Ac/n2 = 2428256 N
Mv2 = P2 - dc2 = 2241104328 N - mm
Ec2 = Es - /n2 = 8750 MPa
fvcu2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2cu/Iv2 ) - Ec2- €s =
fvcl2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2¢!/Iv2 ) - Ec2 - €s

fvsu2=P2/Av2 + kxMv2 - Yv2su/Iv2
fvs|2=P2/Av2 + kxMv2 - Yv2sl|/Iv2

2 & X
et=a-t= 0.000012 x 10 = 0.00012
Pl=Es- et-Ac/n= 4856513 N
Mvt = P1-dvc = 2759689554 N - mm

feut=1/n- ( P1/Av + k*Mvt - Yvcu/lv ) - Ec- €t
fclt=1/n- ( P1/Av + K«Mvt - Yvcl/lv ) - Ec - gt
fsut=P1/Av + K#Mvt - Yvsu/lv =
fsIt=P1/Av + KxMvt - Yvsl/lv =

2|
=

um

-1.559
-1.497
13.729
18.500

L= (Ss+SsctSv)/Aw + Mst/(2 F Tw) + (Msct+Mvt)/(2 FvTw) =

A

g8y A&

( (=
0.65(¢/n)2+0.13(d/n) + 1.0

T .4 34.2.1)

0.0/ 6

= 0.650 x( 0.0/ 6 )2+ 0.130 x (
¢ = (f, - f2 )/fi =0
OIIM, n: Bel20 2l ?*2& = Pannel 2l =
i S A d: SN
fq f, @ B2E EO 2HO 24
(¢t f, = f, Ol =82S F

-1.174 MPa
-1.153 MPa
= 10.217 MPa
= 15.256 MPa
MPa
MPa
MPa
MPa
16.301 MPa < va =
) + 1.0 = 1.000

ro

110 MPa

0.K.



* 01 (ot )2 88y ( SW90 A= )

fta = 190.0  MPa
* R (4R)EHXY FissY ( SM490  AtE )
b 2600
tu =2 @—— = = 8.1 mm
24 -i-n 24 x 1.000 x 6
ol A : fca = 190.0  MPa
b b 2600
_ > tu = = = 8.8 mm
24 -i-n 49 -i-n 49 x 1.000 x 6
ol AR : fca = 190 - 39 ( b/ (tu-i-n)- 24 )= 1428
b b 2600
_ tu = = = 54 mm
49 -i-n 80 -i-n 80 x 1.000 x 6
oI AR fca = 220000 x { (tu-i-n) /b = 168.710 MPa
MEZ tu = 12.0 mm
Mets, fca = 142.767 MPa
* B223LES dg8Y  ( .4 3.9.3)
fca = 0.4 fck =  10.800 MPa (fck = 27 MPa AIR)
fta = 0.07 fck = 1.890  MPa
CONCRETE STEEL
otEX g 23 (MPa) slE3 (MPa) =23 (MPa) S35 (MPa)
o oot ¢y Aot o & oA of o & o ot o
1 10.800 10.800 21.142 -22.339 142.767 190.000
1+2+3 1.637 1.047 10.800 10.800 28.798 -60.477 142.767 190.000
1+2+3+4 1.473 0.968 10.800 10.800 29.889 -58.917 164.182 190.000
1+2+3+4+45 0.299 -0.184 10.800 1.890 40.106 -43.661 164.182 190.000
1+2+3+4+5+6 -1.260 -1.682 2.174 2.174 53.835 -25.161 185.597 218.500
1+2+3+4+5-6 1.858 1.313 12.420 12.420 26.377 -62.161 185.597 218.500
>) g8 H(+), A¥s€s 2(-)=2 oS, sigsgo 3 (= £.4 3.9.3.1 FxX)
(9) etgds=e & (= T.43.8.24)
(& o)
( f S 0 2o 53.835 2 16.301
fa va 185.597 110.000
= 0.084 + 0.022 = 0.106 < 1.2 0.K.
(ot &)
f 0 -60.477 16.301

) (
fa va 190.000 110.000



A (MR)EHX (= &.48.0] 3.4.2.2, 3.4.2.3 4 3.9.6)
tmin = IKEE=Z /16= 100 / 16 = 6.3 mm < t= 12 mm 0.K.
tmin=b/ (49-i-n) = 2600 /( 4 x1.00x 6 )= 88 mm = t-=
tmin = 10 mm < t= 12 mm O0.K. ( 88 AHS &X )
oIX (5t )EeHX (= &£.4.7] 3.8.3.1 2 3.8.3.2)
tmin = AAIK=&=Z /6= 100 / 16 = 6.3 mm < t= 12 mm O0.K.
tmin =b / (80-n) = 2600 /(80 x 4 )= 81 mm < t= 12 mm
sSLn SHEAW AISHS 1T ¢ (= £.4.7] 3.8.4)
g™ tmin=b/ ( 219 x 1.200 ) = 9.1 mm < t= 12 mm 0.K.
O1DJIM, N (fca/fc) =+ (190/21.142) = 2.998 > 1.2 = 1.200
B84= tmin=bc /( 219 x 1.200 ) = 3.1 mm < t= 12 mm 0.K.
OJIM,  (fca/fc) =+ (190/53.835) = 1.879 > 1.2 = 1.200
(11) &=0ll tist et E AL ( <. &.5l(2003) 3.9.3.2 )
Sf=1.3 x (EH™ AIGtE S8 + €45 ASHE) + 2.15 x oS0 2st SSH(SHLE)
+ (F2ESH BHEY) + (AES-E=SHHSY) + (SSNSHBEY) o 28 S0HAM
JHE 2elst 6t= TE0l Uiot HE
® Hrg® 232 E
g4% AMotE 88 ={ Msc / (n - Iv)} x Yvou = 0.229 MPa
g8 gots 8¢9 = 1.637 - 0.229 = 1.408 MPa
Tf=1.3x0.229 + 2.15 x1.408 + (-0.164) + (-1.174) + (1.559)
= 3.546 MPa < (8/5) fck = 16.2  MPa 0.K. (A2lz HEx=
Sf=1.3 x0.229 + 2.15 x1.408 + (1.559)
= 4.884 MPa < (3/5) fck = 16.2  MPa 0.K. (F2lz Hxx=
@ 2M=g am
28T AMols 89 = 21.142 MPa
g48% MotE 88 =Msc / Iv x Yvsu = 1.069 MPa
SEF EotE 88 = 28.798 - 21.142 - 1.069 = 6.586 MPa
Sf=1.3x (21.142 + 1.069) + 2.15 x 6.586 + (1.091) + (10.217) + (13.729)
= 68.073 MPa < fy = 315.0 MPa 0.K. (Relz, Axs=
Sf=138x (21.142 + 1.069) + 2.15 x 6.586 + (13.729)
= 56.764 MPa < fy = 315.0 MPa 0.K. (FelZ, Ax%=
® 2= otz
SH™ AOIE 2" = -22.339  MPa
BHE ASIE S8 =Msc / Iv x Yvs| = -5.326 MPa
gds Eols 88 = -60.477 - -22.339 - -5.326 = -32.812 MPa
Sf=1.3 x (-22.339 + -5.326) + 2.15 x -32.812 + (1.56) + (15.256) + (-18.5)
= -108.194 MPa < fy = 315.0 MPa 0.K. (Relz, Hx=
Sf=1.3x (-22.339 + -5.326) + 2.15 x -32.812 + (-18.5)

-125.011 315.0
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1) SBOIE 2 A xR FEWABLES = MO
222 952 Be H = 2.400
N A2 ZeX| 52 But R Bc = 6.259 m
Ut uL2 UR2 Ut UL2= 1.300 , URe= 1.300 m
. B2 = 2.600 m
4‘7“ But= 2.800 , Blt= 2.800 m
" ] e " ya zux gaz
I J I Bue= 2.800 Ble= 2.800 m
5- 150 x 14 Tc = 0.250 m
Tw H Th = 0.050 m
0= 0.00 3150 x 14 O 0.00 ° Tu= 0.014 n
TI = 0.016 m
l H H | | Tw= 0.012 m
81 52 |81 Ut = 0.100 m
) St ZAX = Bit ) Bl = 0.100 m
RIB 150 x 14 mm, 150 x 14 mm
- = & <2 2= DATA
Es : 2o &A=+ MPa 210000
Ec : 232E2 EtHA=* MPa 26702
es: HIE&® ZICES AX+=FU st 2EE+-=E 0.00018
a M Y 2IcIES dHEH S 0.000012
bp2: AX=F0e Jcl0lZAH == 4
n o 2n 2ALIES EHEH 8
t 2 23RES 2 e 10
Ms : S DRGSOl LUE KN - m 11185.906
Msc : 4% DHGISHCls SUE KN - m 3256.546
Mv : 2EIE+XIREot0Cls RUE KN - m 6546.331
Ss @ BE™ DAGIE0oE ®EHe kN 287.799
Ssc @ & F DNFGEMHAS M KN 83.839
Sv @ EotS+XEESHH LIS M kN 375.670
Mst @ & DHGISHS HEHIUME KN - m -0.137
Msct @ 4= NHOSHE BISHIUE KN - m -0.150
Mvt E5IE+XIREot0Cls HSYURUE KN - m 399.234




i

DN

!

o A B(mm) | H(mm) | A(mm? ) Y (mm) A<Y( mm® ) | AxY2( mm* ) Ix( mm* )
1 - UPPER FLANGE 2800.01 14.0 39200 1207.0 47314400 57108480800 640266 .6667
5 - UPPER RIB 14.0 150.0 10500 1125.0 11812500 13289062500 19687500
1 - L_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
1 - R_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
3 - LOWER RIB 14.0 | 150.0 6300 -1125.0 -7087500 7973437500 11812500
1 - LOWER FLANGE 2800.0] 16.0 44800 -1208.0 | -54118400 65375027200 955733.3333
2CH S 158400 -2079000 1.43746E+11 27681096000
1 - RC SLAB 6259.0] 250.0 | 1564750 1375.0 | 2151531250 | 2958355468750 8149739583
* As = 158400 mm® Ac = 1564750 mm?
sa2E
a28=RaE B
| ! fvcu
Nc oH- - Nc ' _¢% ¥
o T TTIT T e el
- 3 = ~ E 0
T > pe
© 2 N(s+c) - N(s+c) -
g
©
Ns - Ns _
g
= pes
>—
= ” ” fvsl
(N g4dd
Is' = As - Y2 + > |s = #Hit#HHH##HHH + 27681096000.0 = 171427104000 mm*
8§s=>5(A-Y) As = -2079000 / 158400 = -13.125 mm
Is = Is' — As - 8§s? = #HiHHHHHHHHE - 158400 x —13.125% = 171399817125 mm*
Ysu =H/2 + Tu - &s = 2400.0 / 2 + 14.0 - -13.125 = 1227 .125 mm
Ysl =Ysu- (H+Tu+Tl) = 1227.125 - 2430.000 = -1202.875 mm

F=b-h=((U2+UR2+B2) / 2+ Tw)
fsu=Ms-Ysu/ Is
fsl = Ms-Ysl / Is
L =Ss / A(Web) + Mst / (2-F-Tw) =

(2)

i

0x

o

Av = As

lc/n =

+ Ac/n =

353993.8

1018717448 mm*

PN

80.085

-78.502

mm

MPa
MPa

2

621.1

4.997

< (H + Tu/2 +T1/2) =

MPa

6307980.0 mm?




o
02

0o

dvs = dv - dvc = 767.0  mm
Yvcu = dvc + Tc/2 = 746.1 mm
Yvel = Yveu — Tc = 496.1 mm
Yvsu = Yveu - H2 + Tu = 460.1 mm
Yvsl =Yvsu - (H+Tu+ Tl )= -1969.9 mm
Ilv=1Is + lc/n + As - dvs® + Ac/n - dvc? = 341062850442  mm*
Fv=Db-hv=((U2+UR2+B2) /2+Tw - -(H+ (Tu+ Tc/n)/2 +T1/2) = 6348792.5 mm?
fvcu = Msc - Yveu/(n - 1v) = 0.891 MPa
fvel = Msc - Yvel/(n - 1v) = 0.592 MPa
fvsu = Msc - Yvsu/lv = 4.39% MPa
fvsl = Msc - Yvsl/Iv = -18.809  MPa
v = Ssc / A(Web) + Msct / (2-Fv-Tw) =  1.457 MPa
(3) & 3t =
fvcu = Mv - Yveu/(n - Iv) = 1.790 MPa
fvcl = Mv - Yvcl/(n - Iv) = 1.190 MPa
fvsu = Mv - Yvsu/lv = 8.832 MPa
fvsl = Mv - Yvsl/Ilv = -37.809  MPa
0 =Sv / A(Web) + Mvt / (2-Fv-Tw) = 9.142 MPa
(4) 320 &
nt=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16
Avl = As + Ac/nl = 256196.9  mm? # 2% REEHECSZ
dcl = dv-As / (Ac/n1 + As) = 858.2 mm = 0.643
ds1 =dv - dcl = 529.9  mm
Yvicu = dcl1 + Tc/2 = 983.2  mm
Yvicl = Yvicu - Tc = 733.2 mm
Yvisu = Yvicu — H2 + Tu = 697.2  mm
Yvisl =Yvisu - (H+ Tu+ Tl ) = -1732.8  mm
vl = Is + Ic/n1 + As - ds1® + Ac/n1 - dc1? = 288419249968 mm*
Nc = Msc - dvc - Ac/(n- Iv) = 1160021 N
Pdb =Nc-2- 1/ (2+p1) = 1160021 N
Mé =P¢ -dcl = 995579297 N - mm
Ecl=Ec/ (1+ 01 /2)= 13351 MPa
focu = Msc - Yveu / (n - lv) = 0.891  MPa
fcl = Msc - Yvel / (n-Iv) = 0.592  MPa
fveul=1/n1- ( P /Avl + k*M¢ - Yvicu/Ivl ) — Ec1 - fcu- ¢ 1/ Ec: -0.471 MPa
fvcl1=1/n1 - ( Pd /Avl + kxM¢ - Yvicl/Ivl ) - Ecl - fcl - ¢ 1/ Ec: -0.207 MPa
fvsul=P ¢ /Av1 + kxM¢ - Yvisu/lvi =  6.075 MPa

A AAA

N
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(5) 24 = & =

n=n-(1+¢2/2)=8x(1+ 40/ 2 )= 24

Av2 = As + Ac/n2 = 223597.917  mm?

dc2 = dv-As / (Ac/n2 + As) = 983.4 mm

ds2 = dv - dc2 = 404.8  mm

Yv2cu = dc2 + Tc/2 = 1108.4  mm

Yvecl = Yv2cu - Tc = 858.4 mm

Yv2su = Yv2cu - H2 + Tu = 822.4 mm

Yvesl =Yv2su - (H+ Tu+ Tl ) = -1607.6  mm

Iv2 = Is + Ic/n2 + As - ds2® + Ac/n2 - dc2® =  260736989526.6 nm*

P2 =Es- es-Ac/n2 = 2464481 N

Mv2 = P2 - dc2 = 2423491600 N - mm

Ec2 = Es - /n2 = 8750 MPa

fvcu2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2cu/Iv2 ) - Ec2- €s = -0.840  MPa

fvcl2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2c!/Iv2 ) - Ec2 - €s = -0.902 MPa

fvsu2=P2/Av2 + k*Mv2 - Yv2su/Iv2 = 15.937 MPa

fvs12=P2/Av2 + k*Mv2 - Yv2s!/Iv2 =  1.414 MPa
(6) & Xt

et=a-t= 0.000012 x 10 = 0.00012

Pl =Es- et -Ac/n= 4928963 N

Mvt = P1-dvc = 3061566329 N - mm

feut=1/n- ( P1/Av + k*Mvt - Yvcu/lv ) - Ec- €t = -0.925 MPa

fclt=1/n- ( P1/Av + KsMvt - Yvcl/Ilv ) - Ec- et = -1.106 MPa

fsut=P1/Av + KxMvt - Yvsu/lv = 16.580 MPa

fslt=P1/Av + K*Mvt - YvsI|/Iv = 2.554 MPa
(7) 8¢ L HISd

L= (Ss+Ssct+Sv)/Aw + Mst/(2 F Tw) + (Msct+Mvt)/(2 FvTw) = 15.592 MPa < va = 110 MPa 0.K.
(8) =g29 A& (= £.4 3.4.2.1)

i =0.65(¢/n)%+0.13(0/n) + 1.0
= 0650 x( 00/ 6 )2+ 0.130 x( 00/ 6 )+ 1.0= 1.000
o = (fy = f2 )/fy =0
OiJIM, n: Z2I80 SlshA =% = Pannell 2
i SRS o S

fo f, @ 22&

=

e

bo| A

10
010

=]
=S

(&, fi = f, OIH 2=S8s H(+)2=2
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* OI& (GI2)E™X slEsd ( SM490 Al )
fta = 190.0 MPa
*» E (MAR)EHXS FsS™ ( SMA90 AR )
b 2600
tu = = = 18.1 mm
24 in 24 x 1.000 x 6
ol B . fca = 190.0  MPa
b b 2600
> tu = = = 8.8 mm
24 i-n 49 i-n 49 x 1.000 x 6
ol B . fca = 190 - 39 ( b/ (tu-i-n)- 24 ) = 162.9
b b 2600
> tu = = = 54 mm
49 i-n 80 -i-n 80 x 1.000 x 6
ol 32 . fca = 220000 x { (tu-i-n) /b = 229.633 MPa
AFE tu = 14.0 mm
(tetMd, fca = 162.886 MPa
* B2232|EQ slegsd ( T. 4 3.9.3)
fca = 0.4 fck = 10.800  MPa (fck = 27 MPa AlE)
fta = 0.07 fck = 1.890  MPa
CONCRETE STEEL
otEs A& =232 (MPa) ol 85 (MPa) 423 (MPa) ol 85 (MPa)
a Al S A &4 H ) A A A o ¢ & A ot ¢
1 10.800 10.800 80.085 -78.502 162.886 190.000
1+2+3 2.681 1.783 10.800 10.800 93.310 -135.120 162.886 190.000
1+2+3+4 2.210 1.575 10.800 10.800 99.385 -134.438 187.319 190.000
1+2+3+4+5 1.370 0.673 10.800 10.800 115.322 -133.024 187.319 190.000
1+2+3+4+5+6 0.444 -0.433 12.420 2.174 131.902 -130.470 211.752 218.500
142+3+4+5-6 2.295 1.779 12.420 12.420 98.743 -135.578 211.752 218.500
F) gEs€2 dH(+), AE3SHEE 2(-)2 oS, Esye g5 (= .4 3.9.3.1 X
(9) g9 HE (= T.4 3.8.2.4)
(& o)
f 5) 131.902 15.592
( )2 _I_ ( 2 - )2
fa va 211.752 110.000
= 0388 + 0.020 = 0.408 < 1.2 0.K.
(ot o)
f L -135.120 15.592
2 4 2 _ )2 +
fa va 190.000 110.000




A (MR)EHX (= &.48.0] 3.4.2.2, 3.4.2.3 4 3.9.6)
tmin = IKEE=Z /16= 100 / 16 = 6.3 mm < t= 14 mm O0.K.
tmin=b/ (49-i-n) = 2600 /( 4 x1.00x 6 )= 88 mm = t-=
tmin= 10 mm < t= 14 mm O0.K. (&8" AHS &X )
oIX (5t )EeHX (= &£.4.7] 3.8.3.1 2 3.8.3.2)
tmin = AAIR=&E= /6= 100 / 16 = 6.3 mm < t= 16 mm 0.K.
tmin=b / (80 -n) = 2600 /(80 x 4 )= 81 mm < t= 16 mm
sSLn ~EHE2AT ALSH= 1T ¢ (= £.4.7] 3.8.4)
g™ tmin=b/ ( 219 x 1.200 ) = 9.1 mm < t= 12 mm 0.K.
OIJIM, ~ (feca/fc) =+ (190/80.085) = 1.540 > 1.2 = 1.200
B84d= tmin=bc /( 219 x 1.200 ) = 3.5 mm < t= 12 mm 0.K.
O1DJIM, ~ (fca/fc) =+ (190/131.902) = 1.200 > 1.2 = 1.200
(11) &=0ll tist et E AL ( <. &.5l(2003) 3.9.3.2 )
Sf=1.3 x (EH™ AIGtE S8 + €45 ASHE) + 2.15 x oS0 2st SSH(SHLE)
+ (F2ESH BHEY) + (AES-E=SHHSY) + (SSNSHBEY) o 28 S0HAM
JHE 2elst 6t= TE0l Uiot HE
® Hrg® 232 E
g4% AMotE 88 ={ Msc / (n - Iv)} x Yvou = 0.891 MPa
gd= Eots 8¢9 = 2.681 - 0.891 = 1.790 MPa
=f=1.3x0.891+2.15 x1.79 + (-0.471) + (-0.84) + (0.925)
= 4.621 MPa < (8/5) fck = 16.2  MPa 0.K. (A2lz HEx=
=f=1.3x0.891 +2.15 x1.79 + (0.925)
= 5.932 MPa < (3/5) fck = 16.2  MPa 0.K. (F2lz Hxx=
@ 2M=g am
28T AMols 89 = 80.085 MPa
g48% MotE 88 =Msc / Iv x Yvsu = 4.394 MPa
&= EotE 8¢ = 93.31 - 80.085 - 4.3%4 = 8.832 MPa
Sf=1.3 x (80.085 + 4.394) + 2.15 x 8.832 + (6.075) + (15.937) + (16.58)
= 167.402 MPa < fy = 315.0 MPa 0.K. (Relz, Axs=
Sf=1.3 x (80.085 + 4.394) + 2.15 x 8.832 + (16.58)
= 145.390  MPa < fy = 315.0 MPa 0.K. (FelZ,2dx4+=
® 2= otz
ST AMOIES 8¢ = -78.502 MPa
gd= AMSHE 88 =Msc / Iv x Yvsl = -18.809  MPa
&S Eols 88 = -135.12 - -78.502 - -18.809 = -37.809 MPa
Sf=1.3 x (-78.502 + -18.809) + 2.15 x -37.809 + (0.682) + (1.414) + (-2.554)
= -208.252 MPa < fy = 315.0 MPa 0.K. (Relz, Hx=

Sf=1.3 x (-78.502 + -18.809) + 2.15 x -37.809 + (-2.554)
-210.348 315.0
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5-4. 1@z 2 FR2HUE SHHAE(G2)

1) SEIE W AHEA FEMAIBZE = SWPD
sHE R8% Be H = 2.400 m
&5 ZX EX But Bc = 6.259 m
ui, uL2 UR2 WU UL2= 1.300 , UR2= 1.300 m
T I I B2 = 2.600 m
4‘;‘; But= 2.800 , Blt= 2.800 m
" F 77 [ ] wetewdsas
o0 0
Bue= 2.800 Ble= 2.800 m
5 - 150 x 14 Tc= 0.250 m
™ H Th= 0.050 nm
0= 0.00 3 -|150 x 14 Bp= 0.00 © Tu= 0.014
TI = 0.016 m
T H H | i Tw= 0.012 m
B1] B2 |81 Ut = 0.100 m
) 5% ZaK S Bi ) Bl = 0.100 m
RIB 150 x 14 mm, 150 x 14 mm
3 = e 9 o121 DATA
Es : 22 B&A= MPa 210000
Ec : 232E2 B&A= MPa 26702
es: HIEE 232/EQ Ax=F02e =E+FE 0.00018
a - ZM R 23ACUES dHE A+ 0.000012
02 AZAH00E 2101 H 4 4
N AW 2I2EQ BEH 8
t 2} 2IES 25X C 10
s : B4R DHGEHS RUE KN - m 11185.906
Msc : BI&S DFGIE0CE BUE KN - m 3256.546
W ESHE+REASHolE 2HE KN - m 7395.201
Ss : BAX DHGE0AS Mo kN 287.799
Ssc @ BIME DHEIF0CE X kN 83.839
Sv : Eots+XIE&otoele et kN 407.945
Vst : BEF NGBS HISERUE KN - m -0.137
Msct @ B4% DHFSMAS HISYRUE KN - m -0. 150
Wt ESHE+UEG0S HISYRUE KN - m 286.826

ED>BHEN DHGE  AMAE + 2AREHZTIE
8% NHGIE ¢ 2EY + PAVEMENTXIS



i

DN

!

o A B(mm) | H(mm) | A(mm? ) Y (mm) A<Y( mm® ) | AxY2( mm* ) Ix( mm* )
1 - UPPER FLANGE 2800.01 14.0 39200 1207.0 47314400 57108480800 640266 .6667
5 - UPPER RIB 14.0 150.0 10500 1125.0 11812500 13289062500 19687500
1 - L_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
1 - R_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
3 - LOWER RIB 14.0 | 150.0 6300 -1125.0 -7087500 7973437500 11812500
1 - LOWER FLANGE 2800.0] 16.0 44800 -1208.0 | -54118400 65375027200 955733.3333
2CH S 158400 -2079000 1.43746E+11 27681096000
1 - RC SLAB 6259.0] 250.0 | 1564750 1375.0 | 2151531250 | 2958355468750 8149739583
* As = 158400 mm® Ac = 1564750 mm?
s#EdE
23=REE B
| ! fvcu
Nc & - Nc [
Q ! :I I I - R/Sl‘l/ 3
_ 3 - ” ” ” ” ” = E 8
T > ps
© 2 N(s+c) - N(s+c) >
g
©
Ns - Ns _
g
= pe
>—
ﬁ{____ ” ” fvsl
(N g4dd
Is' = As - Y2 + > |s = #Hit#HHH##HHH + 27681096000.0 = 171427104000 mm*
8§s=>5(A-Y) As = -2079000 / 158400 = -13.125 mm
Is = Is' — As - 8§s? = #HiHHHHHHHHE - 158400 x —13.125% = 171399817125 mm*
Ysu =H/2 + Tu - &s = 2400.0 / 2 + 14.0 - -13.125 = 1227 .125 mm
Ysl =Ysu- (H+Tu+Tl) = 1227.125 - 2430.000 = -1202.875 mm

F=b-h=((U2+UR2+B2) / 2+ Tw)
fsu=Ms-Ysu/ Is
fsl = Ms-Ysl / Is
L =Ss / A(Web) + Mst / (2-F-Tw) =

(2)

i

0x

o

Av = As

lc/n =

+ Ac/n =

353993.8

1018717448 mm*

PN

80.085

-78.502

mm

MPa
MPa

2

621.1

4.997

< (H + Tu/2 +T1/2) =

MPa

6307980.0 mm?




dvs = dv - dvc = 767.0 mm
Yvcu = dvc + Tc/2 = 746.1  mm

Yvel = Yveu — Tc = 496.1 mm
Yvsu = Yveu - H2 + Tu = 460.1 mm
Yvsl =Yvsu - (H+Tu+ Tl )= -1969.9 mm
Ilv=1Is + lc/n + As - dvs® + Ac/n - dvc? = 341062850442  mm*
Fv=Db-hv=((U2+UR2+B2) /2+Tw - -(H+ (Tu+ Tc/n)/2 +T1/2) = 6348792.5 mm?
fvcu = Msc - Yveu/(n - 1v) = 0.891 MPa
fvel = Msc - Yvel/(n - 1v) = 0.592 MPa
fvsu = Msc - Yvsu/lv = 4.39% MPa
fvsl = Msc - Yvsl/Iv = -18.809  MPa
v = Ssc / A(Web) + Msct / (2-Fv-Tw) =  1.457 MPa
(3) & 3t =
fvcu = Mv - Yveu/(n - Iv) = 2.022 MPa
fvcl = Mv - Yvcl/(n - Iv) = 1.345 MPa
fvsu = Mv - Yvsu/lv = 9.977 MPa
fvsl = Mv - Yvsl/Ilv = -42.712  MPa
0 =Sv / A(Web) + Mvt / (2-Fv-Tw) = 8.965 MPa
(4) 320 &
nt=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16
Avl = As + Ac/nl = 256196.9  mm? # 2% RHEHSZ Qs
dcl = dv-As / (Ac/n1 + As) = 858.2 mm = 0.643
ds1 =dv - dcl = 529.9  mm
Yvicu = dcl1 + Tc/2 = 983.2  mm
Yvicl = Yvicu - Tc = 733.2 mm
Yvisu = Yvicu — H2 + Tu = 697.2  mm
Yvisl =Yvisu - (H+ Tu+ Tl ) = -1732.8  mm

Ivli = Is + lc/n1 + As - ds1? + Ac/nl1 - dc1? = 288419249968 nm*
Nc = Msc - dvc - Ac/(n - Iv) = 1160021 N

Pob =Nc-2-¢1/ (2+¢p1) = 1160021 N
Mé =P¢ -dct = 995579297 N - mm
Ecl=Ec/ (1+ 01 /2)= 13351  MPa
focu = Msc - Yveu / (n - lv) = 0.891  MPa
fcl = Msc - Yvel / (n-Iv) = 0.592  MPa

fveul=1/n1- ( P /Avl + k*M¢ - Yvicu/Ivl ) — Ec1 - fcu- ¢ 1/ Ec: -0.471 MPa
fvel1=1/n1- ( P /Avl + k*M¢ - Yvicl/Ivl ) - Ec1 - fcl - ¢ 1/ Ec: -0.207 MPa
fvsul=P ¢ /Av1 + kxM¢ - Yvisu/lvi =  6.075 MPa

P P A AAA e,

02
0o
kJ
n



(5) 24 = & =

n=n-(1+¢2/2)=8x(1+ 40/ 2 )= 24

Av2 = As + Ac/n2 = 223597.917  mm?

dc2 = dv-As / (Ac/n2 + As) = 983.4 mm

ds2 = dv - dc2 = 404.8  mm

Yv2cu = dc2 + Tc/2 = 1108.4  mm

Yvecl = Yv2cu - Tc = 858.4 mm

Yv2su = Yv2cu - H2 + Tu = 822.4 mm

Yvesl =Yv2su - (H+ Tu+ Tl ) = -1607.6  mm

Iv2 = Is + Ic/n2 + As - ds2® + Ac/n2 - dc2® =  260736989526.6 nm*

P2 =Es- es-Ac/n2 = 2464481 N

Mv2 = P2 - dc2 = 2423491600 N - mm

Ec2 = Es - /n2 = 8750 MPa

fvcu2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2cu/Iv2 ) - Ec2- €s = -0.840  MPa

fvcl2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2c!/Iv2 ) - Ec2 - €s = -0.902 MPa

fvsu2=P2/Av2 + k*Mv2 - Yv2su/Iv2 = 15.937 MPa

fvs12=P2/Av2 + k*Mv2 - Yv2s!/Iv2 =  1.414 MPa
(6) & Xt

et=a-t= 0.000012 x 10 = 0.00012

Pl =Es- et -Ac/n= 4928963 N

Mvt = P1-dvc = 3061566329 N - mm

feut=1/n- ( P1/Av + k*Mvt - Yvcu/lv ) - Ec- €t = -0.925 MPa

fclt=1/n- ( P1/Av + KsMvt - Yvcl/Ilv ) - Ec- et = -1.106 MPa

fsut=P1/Av + KxMvt - Yvsu/lv = 16.580 MPa

fslt=P1/Av + K*Mvt - YvsI|/Iv = 2.554 MPa
(7) 8¢ L HISd

L= (Ss+Ssct+Sv)/Aw + Mst/(2 F Tw) + (Msct+Mvt)/(2 FvTw) = 15.415 MPa < va = 110 MPa 0.K.
(8) =g29 A& (= £.4 3.4.2.1)

i =0.65(¢/n)%+0.13(0/n) + 1.0
= 0650 x( 00/ 6 )2+ 0.130 x( 00/ 6 )+ 1.0= 1.000
o = (fy = f2 )/fy =0
OiJIM, n: Z2I80 SlshA =% = Pannell 2
i SRS o S

fo f, @ 22&

=

e

bo| A

10
010

=]
=S

(&, fi = f, OIH 2=S8s H(+)2=2
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* OI& (GI2)E™X slEsd ( SM490 Al )
fta = 190.0 MPa
*» E (MAR)EHXS FsS™ ( SM490  AlE )
b 2600
tu = = = 18.1 mm
24 in 24 x 1.000 x 6
ol B . fca = 190.0  MPa
b b 2600
> tu = = = 8.8 mm
24 i-n 49 i-n 49 x 1.000 x 6
ol B . fca = 190 - 39 ( b/ (tu-i-n)- 24 ) = 162.9
b b 2600
> tu = = = 54 mm
49 i-n 80 -i-n 80 x 1.000 x 6
ol AL : fca = 220000 x { (tu-i-n) / b = 229.633 MPa
AFE tu = 14.0 mm
(ekA, fca = 162.886 MPa
* B2FZF2EQ sgsd (= =.4 3.9.3)
fca = 0.4 fck = 10.800  MPa (fck = 27 MPa AlE)
fta = 0.07 fck = 1.890  MPa
CONCRETE STEEL
(o] R=ng=1; =232 (MPa) ol 85 (MPa) 423 (MPa) ol 85 (MPa)
a4 AfS o &4 H )5 A & A o ¢ & A of o
1 10.800 10.800 80.085 -78.502 162.886 190.000
14243 2.913 1.937 10.800 10.800 94.455 -140.023 162.886 190.000
14243+4 2.442 1.729 10.800 10.800 100.531 -139.341 187.319 190.000
14243+445 1.602 0.827 10.800 10.800 116.468 -137.927 187.319 190.000
14243+4+5+6 0.677 -0.278 12.420 2.174 133.047 -135.373 211.752 218.500
14+243+4+5-6 2.527 1.933 12.420 12.420 99.888 -140.481 211.752 218.500
F) gEs€2 dH(+), AE3SHEE 2(-)2 oS, Esye g5 (= .4 3.9.3.1 X
(9) g9 HE (= T.4 3.8.2.4)
(& o)
f §) 133.047 15.415
( )2 _I_ ( 2 - )2
fa va 211.752 110.000
= 0.395 + 0.020 = 0.414 < 1.2 0.K.
(ot o)
f 5] -140.023 15.415
2 4 2 _ )2 +
fa va 190.000 110.000




tmin = AKR=&E% / 16= 100 / 16 = 6. m < t= 14 mm 0.K.
tmin=b/ (49-i-n) = 2600 /( 4 x1.00x 6 )= 88 mm = t-=
tmin= 10 mm < t= 14 mm O0.K. (&8" AHS &X )
oIX (5t )EeHX (= &£.4.7] 3.8.3.1 2 3.8.3.2)
tmin = AAIR=&E= /6= 100 / 16 = 6.3 mm < t= 16 mm 0.K.
tmin=b / (80 -n) = 2600 /(80 x 4 )= 81 mm < t= 16 mm
SR8 ~EHE2AT ALSH= 1T (= £.4.7] 3.8.4)
g™ tmin=b/ ( 219 x 1.200 ) = 9.1 mm < t= 12 mm 0.K.
OIJIM, ~ (feca/fc) =+ (190/80.085) = 1.540 > 1.2 = 1.200
B84d= tmin=bc /( 219 x 1.195 ) = 3.5 mm < t= 12 mm 0.K.
01J1A, « (fca/fc) =+ (190/133.047) = 1.195 < 1.2 = 1.195
(11) &=0ll tist et E AL ( <. &.5l(2003) 3.9.3.2 )
Sf=1.3 x (EH™ AIGtE S8 + €45 ASHE) + 2.15 x oS0 2st SSH(SHLE)
+ (F2ESH BHEY) + (AES-E=SHHSY) + (SSNSHBEY) o 28 S0HAM
IS £2I8t ofE T80l tsted HE
® Hrg® 232 E
g4% AMotE 88 ={ Msc / (n - Iv)} x Yvou = 0.891 MPa
g8 Eots 89 = 2.913 - 0.891 = 2.022 MPa
Sf=1.3 x0.891+2.15 x2.022 + (-0.471) + (-0.84) + (0.925)
= 5.120 MPa < (8/5) fck = 16.2  MPa 0.K. (ZelZ Axax=
Sf=1.3 x0.891 + 2.15 x2.022 + (0.925)
= 6.431 MPa < (3/5) fck = 16.2  MPa 0.K. (F2lz Hxx=
@ 2M=g am
28T AMols 89 = 80.085 MPa
g48% MotE 88 =Msc / Iv x Yvsu = 4.394 MPa
SEF EotE 88 = 94.455 - 80.085 - 4.3%4 = 9.977 MPa
Sf=1.3 x (80.085 + 4.394) + 2.15 x 9.977 + (6.075) + (15.937) + (16.58)
= 169.864  MPa < fy = 315.0 MPa 0.K. (RelZ , Ax=
Sf=1.3 x (80.085 + 4.394) + 2.15 x 9.977 + (16.58)
= 147.852  MPa < fy = 315.0 MPa 0.K. (FelZ,2dx4+=
® 2= otz
ST AMOIES 8¢ = -78.502 MPa
gd= AMSHE 88 =Msc / Iv x Yvsl = -18.809  MPa
gds Eols 8¢ = -140.023 - -78.502 - -18.809 = -42.712 MPa
Sf=1.3 x (-78.502 + -18.809) + 2.15 x -42.712 + (0.682) + (1.414) + (-2.554)
= -218.793 MPa < fy = 315.0 MPa 0.K. (Relz, Hx=

Sf =123 x (-78.502 + -18.809) + 2.15 x -42.712 + (-2.554)
-220.889 315.0
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1) Sy o HHxH FEWAIBZS = SWM90
s K5% Be H = 2.400 m
N A2 ZeX| 52 But R Bc = 6.167 m
Ui uL2 UR2 Ui UL2= 1.300 , UR2= 1.300 m
. B2 = 2.600 m
4‘7“ But= 2.800 , Blt= 2.800 m
" ] e " ya zux gaz
I J I Bue= 2.800 Ble= 2.800 m
5- 150 x 14 Tc = 0.250 m
Tw H Th = 0.050 m
©,= 0.00 34150 x 14 ©q= 0.00 Tu= 0.012 n
TI = 0.012 n
l H H | | Tw= 0.012 m
B1] B2 |1 Ul = 0.100 m
) 5is S == Bit ) B1 = 0.100 m
RIB 150 x 14 mm, 150 x
- £ = 12t DATA
Es : 2o &A=+ MPa 210000
Ec : 232 EQ E&H=+ MPa 26702
es: HISEH 232/E9] AX=F026 ==E8 0.00018
a M Y 2IcIES dHEH S 0.000012
02 HEL=028 2|01 ZH % 4
no 20 232E0 B 8
t AW 2IJeEQ 2 X C 10
Ms @ BPE™ DHGIEN QS SUE KN - m 2628.263
Msc : B&% DFGIEN Qs SUE KN - m 776.876
My @ ESIE+XIEEGHCE SUE KN - m 5393.662
Ss : BEM DEGIEMOE M kN 287.978
Ssc : BtHE NHGEMAS M kN 86.883
Sv : Eots+XE &0l g 8 kN 470.311
Mst @ BIEX DHGIEMQS HISEILME KN - m 1.553
Msct @ BIAE DHGIEMS HISLIUE kN - m 0.093
Mvt ESIE+XIA A8 HISERHE KN - m 354.034
<ED > BEM DHGE  ZUAE + HIHB2IACIERS

14 mm



!

i

DN

o A B(mm) | H(mm) | A(mm? ) Y (mm) A<Y( mm® ) | AxY2( mm* ) Ix( mm* )
1 - UPPER FLANGE 2800.01 12.0 33600 1206.0 40521600 48869049600 403200
5 - UPPER RIB 14.0 150.0 10500 1125.0 11812500 13289062500 19687500
1 - L_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
1 - R_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
3 - LOWER RIB 14.0 | 150.0 6300 -1125.0 -7087500 7973437500 11812500
1 - LOWER FLANGE 2800.01 12.0 33600 -1206.0 | -40521600 48869049600 403200
2CH S 141600 4725000 1.19001E+11 27680306400
1 - RC SLAB 6167.0] 250.0 | 1541750 1375.0 | 2119906250 | 2914871093750 8029947917
* As = 141600 mm® Ac = 1541750 mm?
=s8dE&E
a28=RaE B
| ! fvcu
Nc & - Nc [
o | - ) I—< 'R/sg/
_ $ 2 NN £ 2 3
I 3 g =
o N(s+c) - N(s+c)
g
©
Ns - Ns _
g
= pes
>—
= ” ” fvsl
(N g4dd
Is' = As - Y2 + > |s = #Hit#HHH##HHH + 27680306400.0 = 146680905600 mm*
8§s=>5(A-Y) As = 4725000  / 141600 = 33.369 mm
Is = Is' — As - 8§s? = #HiHHHHHHHHE - 141600 x  33.369% = 146523238757 mm*
Ysu =H/2 + Tu - &s = 2400.0 / 2 + 12.0 - 33.369 = 1178.631 mm
Ysl =Ysu- (H+Tu+Tl) = 1178.631 - 2424.000 = -1245.369 mm

F=b-h=((U2+UR2+B2) / 2+ Tw)

fsu=Ms-Ysu / Is

fsl = Ms-Ysl / Is

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

(2)
Av = As + Ac/n =
1003743490 mm*

i
0x

Hoh

lc/n =

- — IS

334318.8

21.142

—-22.339

mm

MPa
MPa

2

568.2

5.010

- (H + Tu/2 +T1/2)

MPa

6300144.0 mm?




dvs = dv - dvc = 773.4  mm
Yvcu = dvc + Tc/2 = 693.2  mm

Yvel = Yveu — Tc = 443.2  mm
Yvsu = Yveu - H2 + Tu = 405.2 mm
Yvsl =Yvsu - (H+Tu+ Tl )= -2018.8 mm
Ilv=1Is + lc/n + As - dvs® + Ac/n - dvc? = 294451031402 mm*
Fv=Db-hv=((U2+UR2+B2) /2+Tw - -(H+ (Tu+ Tc/n)/2 +T1/2) = 6340956.5 mm?
fvcu = Msc - Yveu/(n - 1v) = 0.229 MPa
fvel = Msc - Yvel/(n - 1v) = 0.146 MPa
fvsu = Msc - Yvsu/lv = 1.069 MPa
fvsl = Msc - Yvsl/Iv = -5.326 MPa
v = Ssc / A(Web) + Msct / (2-Fv-Tw) =  1.509 MPa
(3) & 3t =
fvcu = Mv - Yveu/(n - Iv) = 1.587 MPa
fvcl = Mv - Yvcl/(n - Iv) = 1.015 MPa
fvsu = Mv - Yvsu/lv = 7.423 MPa
fvsl = Mv - Yvsl/Ilv = -36.979  MPa
0 =Sv / A(Web) + Mvt / (2-Fv-Tw) = 10.491 MPa
(4) 320 &
nt=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16
Avl = As + Ac/nl = 237959.4  mm? # 2% RHEHSZ Qs
dcl = dv-As / (Ac/n1 + As) = 798.4 mm = -0.210
ds1 =dv - dcl = 543.3  mm
Yvicu = dcl1 + Tc/2 = 923.4  mm
Yvicl = Yvicu - Tc = 673.4 mm
Yvisu = Yvicu — H2 + Tu = 635.4  mm
Yvisl =Yvisu - (H+ Tu+ Tl ) = -1788.6  mm
vl = Is + Ic/n1 + As - ds1® + Ac/n1 - dc1? = 250234879939 mm*
Nc = Msc - dvc - Ac/(n- Iv) = 288934 N
Po =Nc-2- 1/ (2+p1) = 288934 N
Mé =P¢ -dcl = 230670442 N - mm
Ecl=Ec/ (1+ 01 /2)= 13351 MPa
focu = Msc - Yveu / (n - lv) = 0.229  MPa
fcl = Msc - Yvel / (n-Iv) = 0.146  MPa

fveul=1/n1- ( P /Avl + k*M¢ - Yvicu/Ivl ) — Ec1-fcu- ¢ 1/ Ec: -0.164 MPa
fvcl1=1/n1 - ( Pd /Avl + kxM¢ - Yvicl/Ivil ) = Ecl - fcl - ¢ 1/ Ec: -0.078 MPa
fvsul=P ¢ /Av1 + kxM¢ - Yvisu/lvi = 1.091 MPa

P P 4 rAA e,



(5) 24 = & =

n=n-(1+¢2/2)=8x(1+ 40/ 2 )= 24

Av2 = As + Ac/n2 = 205839.583  mm?

dc2 = dv-As / (Ac/n2 + As) = 922.9 mm

ds2 = dv - dc2 = 418.7  mm

Yv2cu = dc2 + Tc/2 = 1047.9  mm

Yvecl = Yv2cu - Tc = 797.9  mm

Yv2su = Yv2cu - H2 + Tu = 759.9  mm

Yvesl =Yv2su - (H+ Tu+ Tl ) = -1664.1  mm

Iv2 = Is + Ic/n2 + As - ds2® + Ac/n2 - dc2® =  226401096069.1 nm*

P2 =Es- es-Ac/n2 = 2428256 N

Mv2 = P2 - dc2 = 2241104328 N - mm

Ec2 = Es - /n2 = 8750 MPa

fvcu2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2cu/Iv2 ) - Ec2- €s = -1.174  MPa

fvcl2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2c!/Iv2 ) - Ec2 - €s = -1.153 MPa

fvsu2=P2/Av2 + k*Mv2 - Yv2su/Iv2 = 10.217 MPa

fvs12=P2/Av2 + k*Mv2 - Yv2s!/Iv2 = 15.256 MPa
(6) & Xt

et=a-t= 0.000012 x 10 = 0.00012

Pl =Es- et -Ac/n= 4856513 N

Mvt = P1-dve = 2759689554 N - mm

feut=1/n- ( P1/Av + k*Mvt - Yvcu/lv ) - Ec- €t = -1.559 MPa

fclt=1/n- ( P1/Av + KsMvt - Yvcl/Ilv ) - Ec- et = -1.497 MPa

fsut=P1/Av + KxMvt - Yvsu/lv = 13.729 MPa

fslt=P1/Av + K*Mvt - YvsI|/Iv = 18.500 MPa
(7) 8¢ L HISd

L= (Ss+Ssct+Sv)/Aw + Mst/(2 F Tw) + (Msct+Mvt)/(2 FvTw) = 17.010 MPa < va = 110 MPa 0.K.

(8)

A

ggao AE (= Z.43.4.2.1)
i =0.65(¢/n)%+0.13(0/n) + 1.0
= 0650 x( 00/ 6 )2+ 0.130 x( 00/ 6 )+ 1.0= 1.000
o = (fy = f2 )/fy =0
OiJIM, n: Z2I80 SlshA =% = Pannell 2
i SRS o S

fo f, @ 22&

=

e

bo| A

10
010

=]
=S

(&, fi = f, OIH 2=S8s H(+)2=2

ro
a



* Q1Z (otR)EHXS sissy ( SM490  AlE )
fta = 190.0  MPa
* R (4R)EHXY FissY ( SW490 Al )
b 2600
tu = = = 8.1 mm
24 i-n 24 x 1.000 x 6
ol A : fca = 190.0  MPa
b b 2600
> tu = = = 8.8 mm
24 i-n 49 i-n 49 x 1.000 x 6
ol AR : fca = 190 - 39 ( b/ (tu-i-n)- 24 )= 1428
b b 2600
> tu = = = 54 mm
49 i-n 80 -i-n 80 x 1.000 x 6
oI AR fca = 220000 x { (tu-i-n) /b = 168.710 MPa
MEZ tu = 12.0 mm
Mets, fca = 142.767 MPa
*» 2Z3elEY 3888 (= T£.4 3.9.3)
fca = 0.4 fck =  10.800 MPa (fck = 27 MPa AIR)
fta = 0.07 fck = 1.890  MPa
CONCRETE STEEL
otEX g 23 (MPa) slE3 (MPa) =23 (MPa) S35 (MPa)
o oot ¢y Aot o & oA of o & o ot o
1 10.800 10.800 21.142 -22.339 142.767 190.000
1+2+3 1.816 1.161 10.800 10.800 29.634 -64.644 142.767 190.000
1+2+3+4 1.652 1.083 10.800 10.800 30.725 -63.084 164.182 190.000
1+2+3+4+45 0.478 -0.070 10.800 1.890 40.942 -47.828 164.182 190.000
1+2+3+4+5+6 -1.081 -1.567 2.174 2.174 54.671 -29.328 185.597 218.500
1+2+3+4+5-6 2.037 1.428 12.420 12.420 27.213 -66.327 185.597 218.500
>) g8 H(+), A¥s€s 2(-)=2 oS, sigsgo 3 (= £.4 3.9.3.1 FxX)
(9) g4 s HE (= &.4 3.8.2.4)
(& o)
( f S 0 2 _ 54.671 17.010
fa va 185.597 110.000
= 0.087 + 0.024 = 0.1M1 < 1.2 0.K.
(ot &)
f - 0 2 _ —-64.644 2 17.010
fa va 190.000 110.000




A (MR)EHX (= &.48.0] 3.4.2.2, 3.4.2.3 4 3.9.6)
tmin = IKEE=Z /16= 100 / 16 = 6.3 mm < t= 12 mm 0.K.
tmin=b/ (49-i-n) = 2600 /( 4 x1.00x 6 )= 88 mm = t-=
tmin = 10 mm < t= 12 mm O0.K. ( 88 AHS &X )
oIX (5t )EeHX (= &£.4.7] 3.8.3.1 2 3.8.3.2)
tmin = AAIK=&=Z /6= 100 / 16 = 6.3 mm < t= 12 mm O0.K.
tmin =b / (80-n) = 2600 /(80 x 4 )= 81 mm < t= 12 mm
sSLn SHEAW AISHS 1T ¢ (= £.4.7] 3.8.4)
g™ tmin=b/ ( 219 x 1.200 ) = 9.1 mm < t= 12 mm 0.K.
O1DJIM, N (fca/fc) =+ (190/21.142) = 2.998 > 1.2 = 1.200
B84= tmin=bc /( 219 x 1.200 ) = 3.1 mm < t= 12 mm 0.K.
OJIM,  (fca/fc) =+ (190/54.671) = 1.864 > 1.2 = 1.200
(11) &=0ll tist et E AL ( <. &.5l(2003) 3.9.3.2 )
Sf=1.3 x (EH™ AIGtE S8 + €45 ASHE) + 2.15 x oS0 2st SSH(SHLE)
+ (F2ESH BHEY) + (AES-E=SHHSY) + (SSNSHBEY) o 28 S0HAM
JHE 2elst 6t= TE0l Uiot HE
® Hrg® 232 E
g4% AMotE 88 ={ Msc / (n - Iv)} x Yvou = 0.229 MPa
g8 Eots 8¢9 = 1.816 - 0.229 = 1.587 MPa
Tf=1.3x0.229 + 2.15 x1.587 + (-0.164) + (=1.174) + (1.559)
= 3.931 MPa < (8/5) fck = 16.2  MPa 0.K. (A2lz HEx=
Sf=1.3 x0.229 + 2.15 x 1,587 + (1.559)
= 5.269 MPa < (3/5) fck = 16.2  MPa 0.K. (F2lz Hxx=
@ 2M=g am
28T AMols 89 = 21.142 MPa
g48% MotE 88 =Msc / Iv x Yvsu = 1.069 MPa
SEF EotE 88 = 29.634 - 21.142 - 1.069 = 7.423 MPa
Sf=1.3x (21.142 + 1.069) + 2.15 x 7.423 + (1.091) + (10.217) + (13.729)
= 69.871 MPa < fy = 315.0 MPa 0.K. (RelZ , Ax=
Sf=1.38x (21.142 + 1.069) + 2.15 x 7.423 + (13.729)
= 58.563 MPa < fy = 315.0 MPa 0.K. (FelZ,2dx4+=
® 2= otz
SH™ AOIE 2" = -22.339  MPa
BHE ASIE S8 =Msc / Iv x Yvs| = -5.326 MPa
gHSs Eols 88 = -64.644 - -22.339 - -5.326 = -36.979 MPa
Sf=1.3 x (-22.339 + -5.326) + 2.15 x -36.979 + (1.56) + (15.256) + (-18.5)
= -117.158 MPa < fy = 315.0 MPa 0.K. (Relz, Hx=
Sf=1.3x (-22.339 + -5.326) + 2.15 x -36.979 + (-18.5)

-133.969 315.0
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5-6. 3&2 X HRUE HHAE(G2)

1) SEIE W AHEA FEMAIBZE = SWPD
sHE R8% Be H = 2.400 m
&5 ZX EX But Bc = 6.259 m
ui, uL2 UR2 WU UL2= 1.300 , UR2= 1.300 m
T I I B2 = 2.600 m
4‘;‘; But= 2.800 , Blt= 2.800 m
" F 77 [ ] wetewdsas
o0 0
Bue= 2.800 Ble= 2.800 m
5 - 150 x 14 Tc= 0.250 m
™ H Th= 0.050 nm
0= 0.00 3 -|150 x 14 Bp= 0.00 © Tu= 0.014
TI = 0.016 m
T H H | i Tw= 0.012 m
B1] B2 |81 Ut = 0.100 m
) 5% ZaK S Bi ) Bl = 0.100 m
RIB 150 x 14 mm, 150 x 14 mm
3 = e 9 o121 DATA
Es : 22 B&A= MPa 210000
Ec : 232E2 B&A= MPa 26702
es: HIEE 232/EQ Ax=F02e =E+FE 0.00018
a - ZM R 23ACUES dHE A+ 0.000012
02 AZAH00E 2101 H 4 4
N AW 2I2EQ BEH 8
t 2} 2IES 25X C 10
s : B4R DHGEHS RUE KN - m 11185.906
Msc : BI&S DFGIE0CE BUE KN - m 3256.546
W ESHE+REASHolE 2HE KN - m 7395.201
Ss : BAX DHGE0AS Mo kN 287.799
Ssc @ BIME DHEIF0CE X kN 83.839
Sv : Eots+XIE&otoele et kN 407.945
Vst : BEF NGBS HISERUE KN - m 0.137
Msct : 8% NIHotS0H S HIESZHE KN - m 0.150
Wt ESHE+UEG0S HISYRUE KN - m 363.103

ED>BHEN DHGE  AMAE + 2AREHZTIE
8% NHGIE ¢ 2EY + PAVEMENTXIS



i

DN

!

o A B(mm) | H(mm) | A(mm? ) Y (mm) A<Y( mm® ) | AxY2( mm* ) Ix( mm* )
1 - UPPER FLANGE 2800.01 14.0 39200 1207.0 47314400 57108480800 640266 .6667
5 - UPPER RIB 14.0 150.0 10500 1125.0 11812500 13289062500 19687500
1 - L_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
1 - R_WEB 12.0 [2400.0| 28800 0.0 0 0 13824000000
3 - LOWER RIB 14.0 | 150.0 6300 -1125.0 -7087500 7973437500 11812500
1 - LOWER FLANGE 2800.0] 16.0 44800 -1208.0 | -54118400 65375027200 955733.3333
2CH S 158400 -2079000 1.43746E+11 27681096000
1 - RC SLAB 6259.0] 250.0 | 1564750 1375.0 | 2151531250 | 2958355468750 8149739583
* As = 158400 mm® Ac = 1564750 mm?
sa2E
23=RaE8% B
| ! fvcu
Nc oH- - Nc ' _¢% fa§
o T3 TTIT T e el
- 3 = ~ E 0
T > pe
© 2 N(s+c) - N(s+c) >
g
©
Ns - Ns _
g
= pe
>—
= ” ” fvs
(N g4dd
Is' = As - Y2 + > |s = #Hit#HHH##HHH + 27681096000.0 = 171427104000 mm*
8§s=>5(A-Y) As = -2079000 / 158400 = -13.125 mm
Is = Is' — As - 8§s? = #HiHHHHHHHHE - 158400 x —13.125% = 171399817125 mm*
Ysu =H/2 + Tu - &s = 2400.0 / 2 + 14.0 - -13.125 = 1227 .125 mm
Ysl =Ysu- (H+Tu+Tl) = 1227.125 - 2430.000 = -1202.875 mm

F=b-h=((U2+UR2+B2) / 2+ Tw)
fsu=Ms-Ysu/ Is
fsl = Ms-Ysl / Is
L =Ss / A(Web) + Mst / (2-F-Tw) =

(2)

i

0x

o

Av = As

lc/n =

+ Ac/n =

353993.8

1018717448 mm*

PN

80.085

-78.502

mm

MPa
MPa

2

621.1

4.997

< (H + Tu/2 +T1/2) =

MPa

6307980.0 mm?




dvs = dv - dvc = 767.0 mm
Yvcu = dvc + Tc/2 = 746.1  mm

Yvel = Yveu — Tc = 496.1 mm
Yvsu = Yveu - H2 + Tu = 460.1 mm
Yvsl =Yvsu - (H+Tu+ Tl )= -1969.9 mm
Ilv=1Is + lc/n + As - dvs® + Ac/n - dvc? = 341062850442  mm*
Fv=Db-hv=((U2+UR2+B2) /2+Tw - -(H+ (Tu+ Tc/n)/2 +T1/2) = 6348792.5 mm?
fvcu = Msc - Yveu/(n - 1v) = 0.891 MPa
fvel = Msc - Yvel/(n - 1v) = 0.592 MPa
fvsu = Msc - Yvsu/lv = 4.39% MPa
fvsl = Msc - Yvsl/Iv = -18.809  MPa
v = Ssc / A(Web) + Msct / (2-Fv-Tw) =  1.457 MPa
(3) & 3t =
fvcu = Mv - Yveu/(n - Iv) = 2.022 MPa
fvcl = Mv - Yvcl/(n - Iv) = 1.345 MPa
fvsu = Mv - Yvsu/lv = 9.977 MPa
fvsl = Mv - Yvsl/Ilv = -42.712  MPa
0 =Sv / A(Web) + Mvt / (2-Fv-Tw) = 9.465 MPa
(4) 320 &
nt=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16
Avl = As + Ac/nl = 256196.9  mm? # 2% RHEHSZ Qs
dcl = dv-As / (Ac/n1 + As) = 858.2 mm = 0.643
ds1 =dv - dcl = 529.9  mm
Yvicu = dcl1 + Tc/2 = 983.2  mm
Yvicl = Yvicu - Tc = 733.2 mm
Yvisu = Yvicu — H2 + Tu = 697.2  mm
Yvisl =Yvisu - (H+ Tu+ Tl ) = -1732.8  mm

Ivli = Is + lc/n1 + As - ds1? + Ac/nl1 - dc1? = 288419249968 nm*
Nc = Msc - dvc - Ac/(n - Iv) = 1160021 N

Pob =Nc-2-¢1/ (2+¢p1) = 1160021 N
Mé =P¢ -dct = 995579297 N - mm
Ecl=Ec/ (1+ 01 /2)= 13351  MPa
focu = Msc - Yveu / (n - lv) = 0.891  MPa
fcl = Msc - Yvel / (n-Iv) = 0.592  MPa

fveul=1/n1- ( P /Avl + k*M¢ - Yvicu/Ivl ) — Ec1 - fcu- ¢ 1/ Ec: -0.471 MPa
fvel1=1/n1- ( P /Avl + k*M¢ - Yvicl/Ivl ) - Ec1 - fcl - ¢ 1/ Ec: -0.207 MPa
fvsul=P ¢ /Av1 + kxM¢ - Yvisu/lvi =  6.075 MPa

P P A AAA e,

02
0o
kJ
n



(5) 24 = & =

n=n-(1+¢2/2)=8x(1+ 40/ 2 )= 24

Av2 = As + Ac/n2 = 223597.917  mm?

dc2 = dv-As / (Ac/n2 + As) = 983.4 mm

ds2 = dv - dc2 = 404.8  mm

Yv2cu = dc2 + Tc/2 = 1108.4  mm

Yvecl = Yv2cu - Tc = 858.4 mm

Yv2su = Yv2cu - H2 + Tu = 822.4 mm

Yvesl =Yv2su - (H+ Tu+ Tl ) = -1607.6  mm

Iv2 = Is + Ic/n2 + As - ds2® + Ac/n2 - dc2® =  260736989526.6 nm*

P2 =Es- es-Ac/n2 = 2464481 N

Mv2 = P2 - dc2 = 2423491600 N - mm

Ec2 = Es - /n2 = 8750 MPa

fvcu2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2cu/Iv2 ) - Ec2- €s = -0.840  MPa

fvcl2=1/n2 - ( P2/Av2 + k*Mv2 - Yv2c!/Iv2 ) - Ec2 - €s = -0.902 MPa

fvsu2=P2/Av2 + k*Mv2 - Yv2su/Iv2 = 15.937 MPa

fvs12=P2/Av2 + k*Mv2 - Yv2s!/Iv2 =  1.414 MPa
(6) & Xt

et=a-t= 0.000012 x 10 = 0.00012

Pl =Es- et -Ac/n= 4928963 N

Mvt = P1-dvc = 3061566329 N - mm

feut=1/n- ( P1/Av + k*Mvt - Yvcu/lv ) - Ec- €t = -0.925 MPa

fclt=1/n- ( P1/Av + KsMvt - Yvcl/Ilv ) - Ec- et = -1.106 MPa

fsut=P1/Av + KxMvt - Yvsu/lv = 16.580 MPa

fslt=P1/Av + K*Mvt - YvsI|/Iv = 2.554 MPa
(7) 8¢ L HISd

L= (Ss+Ssct+Sv)/Aw + Mst/(2 F Tw) + (Msct+Mvt)/(2 FvTw) = 15.919 MPa < va = 110 MPa 0.K.
(8) =g29 A& (= £.4 3.4.2.1)

i =0.65(¢/n)%+0.13(0/n) + 1.0
= 0650 x( 00/ 6 )2+ 0.130 x( 00/ 6 )+ 1.0= 1.000
o = (fy = f2 )/fy =0
OiJIM, n: Z2I80 SlshA =% = Pannell 2
i SRS o S

fo f, @ 22&

=

e

bo| A

10
010

=]
=S

(&, fi = f, OIH 2=S8s H(+)2=2

ro
a



* OI& (GI2)E™X slEsd ( SM490 Al )
fta = 190.0 MPa
*» E (MAR)EHXS FsS™ ( SM490  AlE )
b 2600
tu = = = 18.1 mm
24 in 24 x 1.000 x 6
ol B . fca = 190.0  MPa
b b 2600
> tu = = = 8.8 mm
24 i-n 49 i-n 49 x 1.000 x 6
ol B . fca = 190 - 39 ( b/ (tu-i-n)- 24 ) = 162.9
b b 2600
> tu = = = 54 mm
49 i-n 80 -i-n 80 x 1.000 x 6
ol AL : fca = 220000 x { (tu-i-n) / b = 229.633 MPa
AFE tu = 14.0 mm
(ekA, fca = 162.886 MPa
* B2FZF2EQ sgsd (= =.4 3.9.3)
fca = 0.4 fck = 10.800  MPa (fck = 27 MPa AlE)
fta = 0.07 fck = 1.890  MPa
CONCRETE STEEL
(o] R=ng=1; =232 (MPa) ol 85 (MPa) 423 (MPa) ol 85 (MPa)
a4 AfS o &4 H )5 A & A o ¢ & A of o
1 10.800 10.800 80.085 -78.502 162.886 190.000
14243 2.913 1.937 10.800 10.800 94.455 -140.023 162.886 190.000
14243+4 2.442 1.729 10.800 10.800 100.531 -139.341 187.319 190.000
14243+445 1.602 0.827 10.800 10.800 116.468 -137.927 187.319 190.000
14243+4+5+6 0.677 -0.278 12.420 2.174 133.047 -135.373 211.752 218.500
14+243+4+5-6 2.527 1.933 12.420 12.420 99.888 -140.481 211.752 218.500
F) gEs€2 dH(+), AE3SHEE 2(-)2 oS, Esye g5 (= .4 3.9.3.1 X
(9) g9 HE (= T.4 3.8.2.4)
(& o)
f §) 133.047 15.919
( )2 _I_ ( 2 - )2
fa va 211.752 110.000
= 0.35 + 0.021 = 0.416 < 1.2 0.K.
(ot o)
f 5] -140.023 15.919
2 4 2 _ )2 +
fa va 190.000 110.000




tmin = AKR=&E% / 16= 100 / 16 = 6. m < t= 14 mm 0.K.
tmin=b/ (49-i-n) = 2600 /( 4 x1.00x 6 )= 88 mm = t-=
tmin= 10 mm < t= 14 mm O0.K. (&8" AHS &X )
oIX (5t )EeHX (= &£.4.7] 3.8.3.1 2 3.8.3.2)
tmin = AAIR=&E= /6= 100 / 16 = 6.3 mm < t= 16 mm 0.K.
tmin=b / (80 -n) = 2600 /(80 x 4 )= 81 mm < t= 16 mm
SR8 ~EHE2AT ALSH= 1T (= £.4.7] 3.8.4)
g™ tmin=b/ ( 219 x 1.200 ) = 9.1 mm < t= 12 mm 0.K.
OIJIM, ~ (feca/fc) =+ (190/80.085) = 1.540 > 1.2 = 1.200
B84d= tmin=bc /( 219 x 1.195 ) = 3.5 mm < t= 12 mm 0.K.
01J1A, « (fca/fc) =+ (190/133.047) = 1.195 < 1.2 = 1.195
(11) &=0ll tist et E AL ( <. &.5l(2003) 3.9.3.2 )
Sf=1.3 x (EH™ AIGtE S8 + €45 ASHE) + 2.15 x oS0 2st SSH(SHLE)
+ (F2ESH BHEY) + (AES-E=SHHSY) + (SSNSHBEY) o 28 S0HAM
IS £2I8t ofE T80l tsted HE
® Hrg® 232 E
g4% AMotE 88 ={ Msc / (n - Iv)} x Yvou = 0.891 MPa
g8 Eots 89 = 2.913 - 0.891 = 2.022 MPa
Sf=1.3 x0.891+2.15 x2.022 + (-0.471) + (-0.84) + (0.925)
= 5.120 MPa < (8/5) fck = 16.2  MPa 0.K. (ZelZ Axax=
Sf=1.3 x0.891 + 2.15 x2.022 + (0.925)
= 6.431 MPa < (3/5) fck = 16.2  MPa 0.K. (F2lz Hxx=
@ 2M=g am
28T AMols 89 = 80.085 MPa
g48% MotE 88 =Msc / Iv x Yvsu = 4.394 MPa
SEF EotE 88 = 94.455 - 80.085 - 4.3%4 = 9.977 MPa
Sf=1.3 x (80.085 + 4.394) + 2.15 x 9.977 + (6.075) + (15.937) + (16.58)
= 169.864  MPa < fy = 315.0 MPa 0.K. (RelZ , Ax=
Sf=1.3 x (80.085 + 4.394) + 2.15 x 9.977 + (16.58)
= 147.852  MPa < fy = 315.0 MPa 0.K. (FelZ,2dx4+=
® 2= otz
ST AMOIES 8¢ = -78.502 MPa
gd= AMSHE 88 =Msc / Iv x Yvsl = -18.809  MPa
gds Eols 8¢ = -140.023 - -78.502 - -18.809 = -42.712 MPa
Sf=1.3 x (-78.502 + -18.809) + 2.15 x -42.712 + (0.682) + (1.414) + (-2.554)
= -218.793 MPa < fy = 315.0 MPa 0.K. (Relz, Hx=

Sf =123 x (-78.502 + -18.809) + 2.15 x -42.712 + (-2.554)
-220.889 315.0
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o oo A
&t o B(mm) | H(mm) | A(mm? ) Y (mm) A<Y( mm® ) [ AxY2( mm* ) Ix( mm* )
1 - UPPER FLANGE 2465.01 28.0 69020 1214.00 83790280 101721399920 4509307
3 — UPPER RIB 14.0 | 150.0 6300 1125.00 7087500 7973437500 11812500
1 - L_WEB 12.0 [ 2400.0] 28800 0.00 0 0 13824000000
1 - R_WEB 12.0 [ 2400.0] 28800 0.00 0 0 13824000000
5 - LOWER RIB 14.0 | 150.0 10500 -1125.00 | -11812500 13289062500 19687500
1 - LOWER FLANGE 2465.01 30.0 73950 -1215.00 | -89849250 109166838750 5546250
2 S 217370 -10783970 | 232150738670 27689555557
UPPER RE-BAR - - 3773.40 | 1450.00 5471430 7933573500 -
LOWER RE-BAR - - 6752.40 | 1300.00 8778120 11411556000 -
RE-BAR &I 10526 14249550 19345129500 -
1 - RC SLAB 5255.0]1 250.0 | 1313750 | 1375.00 | 1806406250 | 2483808593750 6842447917
xAs = 217370 mn® , Ac = 1313750 mm® , Ar = 10526 mm?
2 88 dE
SEEREE B
- —— — fvru
Nc N e — Nc [T Fyrl 7
g > ” ” < i — 2
- ° = = a o =
T > 5 S < 2 5
© @ N(s+c) - N(s+c¢) ©
2 N(s+r) - N(s+r)
o 35
Ns - Ns _
2
- e
>
A L b
() & 48 4d
Is' = As-Y2 + S|s = 232150738670 + 27689555557 = 259840294227 mm*
8s=3(A-Y) As = -10783970 / 217370 = -49.611 mm
Is = Is' - As - §s? = 259840294227 — 217370 x -49.6112 = 259305289355 mm*
Ysu =H/2 + Tu - &s = 2400.0 / 2 + 28.0 - -49.611 = 1277 .611 mm
Ysl =Ysu - (H+Tu+Tl) = 1277.611 - 2458.000 = -1180.389 mm
F=b-h=((UL2+UR2+B2) /2+Tw) - -(H+Tu/2 +TI1/2) = 6344548.0 mm?
fsu=Ms-Ysu/ Is = -79.506  MPa
fsl =Ms-Ysl / Is = 73.456 MPa
O =Ss / A(Web) + Mst / (2-F-Tw) = 32.088 MPa



P

(=}

(2)
Av = As + Ar = 227896  mm?

on
on

d=Ysu-Tu+ Th+ tcl + (Tc - tcu - tcl) - Aru/Ar = 1403.385 mm
dr =d-As / (As + Ar) =  1338.567 mm

ds=d-dr = 64.818 mm

Yvru = dr + (Tc - tcu - tcl) - Arl/Ar = 1434.793 mm

Yvrl =dr - (Tc - tcu - tcl) - Aru/Ar = 1284.793 mm

Yvsu = Yvrl - tcl = Th + Tu = 1212.793  mm

Yvsl =Yvsu - (H+ Tu+ Tl )= -1245.207 nmm

Irv = Is + As-ds® + Ar - dr? = 279078258016  mm*

Fv=Db-hv=((UL2+UR2+B2) / 2+ Tw) - (H+ (Tu+ Tc/n)/2 +T1/2) = 6385360.5 mm*
fvru = Msc - Yvru/lrv = -23.906  MPa

fyrl = Msc - Yvrl/lrv = -21.407  MPa

fvsu = Msc - Yvsu/lrv = -20.207  MPa

fvsl = Msc - Yvsl/Irv = 20.747 MPa
v =Ssc / A(Web) + Msct / (2-Fv-Tw) = 9.105 MPa

(3) & ot =

fvru = Mv - Yvru/Irv = -39.364  MPa
furl =Mv - Yvri/lry = -35.248  MPa
fvsu = Mv - Yvsu/Irv = -33.273  MPa
fvsl = Mv - Yvsl/Irv = 34.162 MPa
L =Sv / A(Web) + Mvt / (2-Fv-Tw) = 19.506  MPa

(43 2 0 =
Avc = As + Ac/n = 381588.750 mm?

dv=Ysu-Tu+Th+ Tc/2 = 1424.611 mm

dvc = dv - As / (Ac/n + As) = 811.522 mm

dvs = dv - dvc = 613.089 mm

nt=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16

Avl = As t Ac/nt = 299479.375 mm? # 2 REEFHo=Z Q&
dcl = dv - As / (Ac/n1 + As) = 1034.020 mm K= -0.210

ds1 = dv - dcl = 390.591 mm

lev = Is + lc/n + As - dvs® + Ac/n - dvc® = 450014462331.3 mm*

Nc = Msc - dvc - Ac/(n - lcv) = -1377006 N

Pdb =Nc-2- 01/ (2+t1) = -1377006 N

Mo =P -dct = -1423852122 N - mm

Ecl=Ec/ (1+ 01/ 2) = 13351  MPa

fvrul = Po /Av + kxMo - Yvru/lrv = -4.505 MPa
furlt =P /Av + kxMd - Yvrl/Irv = -4.666 MPa
fvsul = Po /Av + k*Mo - Yvsu / Irv = -4.743 MPa

fvsl1 =P /Av + k*Md - Yvsl / Irv = -7.376 MPa

02
]
kJ
i



(5) 2 = & =

nR=n-(1+¢2/2)=8x(1+ 40/ 2 )= 24

Av2 = As + Ac/n2 = 272109.583  mm?

dc2 = dv - As / (Ac/n2 + As) = 1138.026 mm

ds2 = dv - dec2 = 286.585 mm

P2 =Es- e€s-Ac/n2 = 2069156 N

Mv2 = P2 - dc2 = 2354753149 N - mm

fyru2 = P2/Av + K*Mv2 - Yvru/lrv = 6.537 MPa
fyrl2 = P2/Av + KxMv2 - Yvr1/Irv = 6.803 MPa
fvsu2 = P2/Av + K*Mv2 - Yvsu/Irv = 6.930 MPa
fvsl2 = P2/Av + K+xMv2 - Yvsl/Irtv = 11.286 MPa

gt=a-t=0.000012 x 10 = 0.00012

Pl=Es- et-Ac/n= 4138313 N

Mvt = P1-dvc = 3358332227 N - mm

Ert =Es- et = 25.200 MPa

frut = P1/Av + K«Mvt - Yvru/lrv - Es- et = -10.667  MPa
frit = P1/Av + K*Mvt - Yvrl/Irv - Es- et = -10.288  MPa
fsut = P1/Av + K«Mvt - Yvsu/Irv = 15.094 MPa
fslt = P1/Av + KxMvt - Yvsl/Irv = 21.306 MPa

(7) 8¢t & HIEE

= (Ss+Ssct+Sv)/Aw + (Mst/(2 F Tw)+(Msct+Mvt)/(2 Fv Tw)) = 60.699 MPa < va = 110 MPa 0.K!IM

(8) =3 HE (= T.&3.4.2.1)
i =0.65(¢/n)?+ 0.13(¢/n) + 1.0
= 065 x( 00/ 6 )2+ 0130 x( 00/ 6 )+ 1.0= 1.000
o= (f - f)/f =0
OIJIM, n: Z2lE0 2hH 2= Pannelol &

i SEAS o S
fo fo @ 22E Bl 2A0io] 2
(S = f, 0101 YE2SHS H(+)22 &tCt.)
* OIF (MR)EUX IS2H ( S0 ArE )
fta = 190.0  MPa



* 2 (oIR)EHXC sigsd SM490  AtE )
b 2600
t = = = 18.056 mm
24 i-n x 1.000 x 6
ol FR : fca = 190.0
b b 2600
> tl = = = 8.844 mm
24 i-n 49 49 x 1.000 x 6
ol AL : fca = 190 39 ( b/ (tl-i-n)- 24 ) = 227.267
b b 2600
> tl = = = 5417 mm
49 i'n 80 80 x 1.000 x 6
ol AL : fca = 220000 x { (tl-i-n) /b = 1054.438 MPa
AE tI = 30.0 mm
(tetMd, fca = 190.000 MPa
* RE-BAR2| dIE2sH (= 2.8 2224, 3.6.1.7)
fta = 160.000 MPa fca = 180.000 MPa ( SD400 AlZ )
RE-BAR STEEL
otEXE =23 (MPa) JzsSey =23 (MPa) SES (MPa)
o o o o (MPa) a o ot o o o o o
1 160.000 -79.506 73.456 190.000 190.000
14243 -63.269 -56.655 160.000 -132.986 128.366 190.000 190.000
142+3+4 -67.774 -61.321 160.000 -137.729 120.989 190.000 190.000
142+3+4+5 -61.237 -54.518 160.000 -130.799 132.275 190.000 190.000
14243+4+5+6 -71.904 -64.806 184.000 -115.705 153.580 218.500 218.500
142+3+4+5-6 -50.570 -44.230 184.000 -145.893 110.969 218.500 218.500
F) dEsSE2 H(+), A¥SHEE 2(-)2 oI¥S. slesye g3 (» &.4 3.9.3.1 &X)
(9) eS8 HE (= £.4 3.8.2.4)
(& o)
f 5] -137.729 60.699
( )2+ ( 2 = (—— )?
fa va 190.000 110.000
= 052 + 0304 = 0.830 < 1.2 0.K!"!
(ot o)
f 5] 153.580 60.699
( 2+ 2 = )?
fa va 218.500 110.000
= 0.494 + 0304 = 0.799 < 1.2 0.K!!




QI (AR)E-T (= &.4.71383.1)
/

tmin = XKEE=Z /6= 100 / 16 = 6.3 mm < t= 28 mm O0.K!!!
tmin = 10 mm < t= 30 mm OK. ( &4" AHE &X )
= (otR)EHX (= S£.8.0134.22,3.4.23%3.9.6)
tmin = XIKEE= /16= 100 / 16 = 6.3 mm < t= 30 mm O0.K!!!
tmin=Db/ (49-i-n) = 2600 /( 49 x 1.00x 6 )= 88 mm < t= 30 m
S8 SEEBAM AHSH 1T e (= Z.48.0] 3.8.4)
4™ tmin=b/ (219 x 1.200 ) = 9.1 mn < t= 12 mm O0.KI!!
O1JIM, « (fca/fc) = ( 190.0 / 73.45 ) = 1.608 > 1.2 = 1.200
M85 tmin=b /(219 x 1.112 ) = 9.9 mn < t= 12 mm  0.K!!!
OJIM, + (fca/fc) =~ ( 190.0 / 153.580 ) = 1.112 < 1.2 = 1.112

S0l CHE &EZ 2Ab (= Z.4&.5H(2003) 3.9.3.2 )

3 x (B ASHS S8 + §4% AGHS) + 2.15 x ZotS0ll 28 SH(SAZE)
+ (228 HatY) + (UX-FSHYSY) + (2EXNSBYSY) o =8 SHA

SdZ AMOIE 88 =Msc / Irv x Yvru = -23.906  MPa
gd= #ols 29 = -63.269 - -23.906 = -39.364  MPa
Sf=1.3 x-23.906 + 2.15 x-39.364 + (-4.505) + (6.537) + (-10.667)
= -124.344 WPa < fy= 400.0 MPa  O.K!!! (A=, AFZ4= HEA)
Sf=1.3 x-23.906 + 2.15 x-39.364 + (-10.667)
= -126.376 MPa < fy= 400.0 MPa 0Kl (R2lE, X425 HIAAl)
M=g &8
SEM MOIE 88 = -79.506  MPa
BHS AGHE S8 =Msc / Irv X Yvsu = -20.207  MPa
Sd= #ols 29 = -132.986 - -79.506 - -20.207 = -33.274  MPa
Sf=1.3 x (-79.506 + -20.207) + 2.15 x -33.274 + (-4.743) + (6.93) + (-15.094)
= -214.071 MPa < fy = 315.0 MPa 0Kl (ZelZT, Ax4= ELEAl)
Sf=1.3 x (-79.506 + -20.207) + 2.15 x -33.274 + (-15.094)
= -216.259 MPa < fy = 315.0 MPa 0KI(ZelZ,Ax4= M2AAl)
=& otet
SHEHM MOIE 88 = 73.456 MPa
&= AGHE 28 = Msc / Irv x Yvys| = 20.747  MPa
SHF EolE 88 = 128.366 - 73.456 - 20.747 = 34.163 MPa
Sf=1.3 x (73.456 + 20.747) + 2.15 x 34,163 + (-7.376) + (11.286) + (21.306)
= 221.128  MPa < fy = 315.0 MPa 0Kl (R2l=E,dx%= ZEAl)

Tf =1.3 x (73.456 + 20.747) + 2.15 x 34.163 + (21.306)

= 217 219 MP2a < fv = 315 0 MPa NKINI (AP HXA= WA

0.KIM
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o oo A
&t o B(mm) | H(mm) | A(mm? ) Y (mm) A<Y( mm® ) [ AxY2( mm* ) Ix( mm* )
1 - UPPER FLANGE 2465.01 28.0 69020 1214.00 83790280 101721399920 4509307
3 — UPPER RIB 14.0 | 150.0 6300 1125.00 7087500 7973437500 11812500
1 - L_WEB 12.0 [ 2400.0] 28800 0.00 0 0 13824000000
1 - R_WEB 12.0 [ 2400.0] 28800 0.00 0 0 13824000000
5 - LOWER RIB 14.0 | 150.0 10500 -1125.00 | -11812500 13289062500 19687500
1 - LOWER FLANGE 2465.01 30.0 73950 -1215.00 | -89849250 109166838750 5546250
2 S 217370 -10783970 | 232150738670 27689555557
UPPER RE-BAR - - 3773.40 | 1450.00 5471430 7933573500 -
LOWER RE-BAR - - 6752.40 | 1300.00 8778120 11411556000 -
RE-BAR &I 10526 14249550 19345129500 -
1 - RC SLAB 5255.0]1 250.0 | 1313750 | 1375.00 | 1806406250 | 2483808593750 6842447917
xAs = 217370 mn® , Ac = 1313750 mm® , Ar = 10526 mm?
2 88 dE
SEEREE B
- —— — fvru
Nc N e — Nc [T Fyrl 7
g > ” ” < i — 2
- ° = = a o =
T > 5 S < 2 5
© @ N(s+c) - N(s+c¢) ©
2 N(s+r) - N(s+r)
o 35
Ns - Ns _
2
- e
>
A L b
() & 48 4d
Is' = As-Y2 + S|s = 232150738670 + 27689555557 = 259840294227 mm*
8s=3(A-Y) As = -10783970 / 217370 = -49.611 mm
Is = Is' - As - §s? = 259840294227 — 217370 x -49.6112 = 259305289355 mm*
Ysu =H/2 + Tu - &s = 2400.0 / 2 + 28.0 - -49.611 = 1277 .611 mm
Ysl =Ysu - (H+Tu+Tl) = 1277.611 - 2458.000 = -1180.389 mm
F=b-h=((UL2+UR2+B2) /2+Tw) - -(H+Tu/2 +TI1/2) = 6344548.0 mm?
fsu=Ms-Ysu/ Is = -79.506  MPa
fsl =Ms-Ysl / Is = 73.456 MPa
O =Ss / A(Web) + Mst / (2-F-Tw) = 32.091 MPa



P

(=}

(2)
Av = As + Ar = 227896  mm?

on
on

d=Ysu-Tu+ Th+ tcl + (Tc - tcu - tcl) - Aru/Ar = 1403.385 mm
dr =d-As / (As + Ar) =  1338.567 mm

ds=d-dr = 64.818 mm

Yvru = dr + (Tc - tcu - tcl) - Arl/Ar = 1434.793 mm

Yvrl =dr - (Tc - tcu - tcl) - Aru/Ar = 1284.793 mm

Yvsu = Yvrl - tcl = Th + Tu = 1212.793  mm

Yvsl =Yvsu - (H+ Tu+ Tl )= -1245.207 nmm

Irv = Is + As-ds® + Ar - dr? = 279078258016  mm*

Fv=Db-hv=((UL2+UR2+B2) / 2+ Tw) - (H+ (Tu+ Tc/n)/2 +T1/2) = 6385360.5 mm*
fvru = Msc - Yvru/lrv = -23.906  MPa

fyrl = Msc - Yvrl/lrv = -21.407  MPa

fvsu = Msc - Yvsu/lrv = -20.207  MPa

fvsl = Msc - Yvsl/Irv = 20.747 MPa
v =Ssc / A(Web) + Msct / (2-Fv-Tw) = 9.105 MPa

(3) & ot =

fvru = Mv - Yvru/Irv = -39.364  MPa
furl =Mv - Yvri/lry = -35.248  MPa
fvsu = Mv - Yvsu/Irv = -33.273  MPa
fvsl = Mv - Yvsl/Irv = 34.162 MPa
L =Sv / A(Web) + Mvt / (2-Fv-Tw) = 19.952  MPa

(43 2 0 =
Avc = As + Ac/n = 381588.750 mm?

dv=Ysu-Tu+Th+ Tc/2 = 1424.611 mm

dvc = dv - As / (Ac/n + As) = 811.522 mm

dvs = dv - dvc = 613.089 mm

nt=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16

Avl = As t Ac/nt = 299479.375 mm? # 2 REEFHo=Z Q&
dcl = dv - As / (Ac/n1 + As) = 1034.020 mm K= -0.210

ds1 = dv - dcl = 390.591 mm

lev = Is + lc/n + As - dvs® + Ac/n - dvc® = 450014462331.3 mm*

Nc = Msc - dvc - Ac/(n - lcv) = -1377006 N

Pdb =Nc-2- 01/ (2+t1) = -1377006 N

Mo =P -dct = -1423852122 N - mm

Ecl=Ec/ (1+ 01/ 2) = 13351  MPa

fvrul = Po /Av + kxMo - Yvru/lrv = -4.505 MPa
furlt =P /Av + kxMd - Yvrl/Irv = -4.666 MPa
fvsul = Po /Av + k*Mo - Yvsu / Irv = -4.743 MPa

fvsl1 =P /Av + k*Md - Yvsl / Irv = -7.376 MPa

02
]
kJ
i



(5) 2 = & =

nR=n-(1+¢2/2)=8x(1+ 40/ 2 )= 24

Av2 = As + Ac/n2 = 272109.583  mm?

dc2 = dv - As / (Ac/n2 + As) = 1138.026 mm

ds2 = dv - dec2 = 286.585 mm

P2 =Es- e€s-Ac/n2 = 2069156 N

Mv2 = P2 - dc2 = 2354753149 N - mm

fyru2 = P2/Av + K*Mv2 - Yvru/lrv = 6.537 MPa
fyrl2 = P2/Av + KxMv2 - Yvr1/Irv = 6.803 MPa
fvsu2 = P2/Av + K*Mv2 - Yvsu/Irv = 6.930 MPa
fvsl2 = P2/Av + K+xMv2 - Yvsl/Irtv = 11.286 MPa

gt=a-t=0.000012 x 10 = 0.00012

Pl=Es- et-Ac/n= 4138313 N

Mvt = P1-dvc = 3358332227 N - mm

Ert =Es- et = 25.200 MPa

frut = P1/Av + K«Mvt - Yvru/lrv - Es- et = -10.667  MPa
frit = P1/Av + K*Mvt - Yvrl/Irv - Es- et = -10.288  MPa
fsut = P1/Av + K«Mvt - Yvsu/Irv = 15.094 MPa
fslt = P1/Av + KxMvt - Yvsl/Irv = 21.306 MPa

(7) 8¢t & HIEE

= (Ss+Ssct+Sv)/Aw + (Mst/(2 F Tw)+(Msct+Mvt)/(2 Fv Tw)) = 61.148 MPa < va = 110 MPa 0.K!IM

(8) =3 HE (= T.&3.4.2.1)
i =0.65(¢/n)?+ 0.13(¢/n) + 1.0
= 065 x( 00/ 6 )2+ 0130 x( 00/ 6 )+ 1.0= 1.000
o= (f - f)/f =0
OIJIM, n: Z2lE0 2hH 2= Pannelol &

i SEAS o S
fo fo @ 22E Bl 2A0io] 2
(S = f, 0101 YE2SHS H(+)22 &tCt.)
* OIF (MR)EUX IS2H ( S0 ArE )
fta = 190.0  MPa



* 2 (oIR)EHXC sigsd ( SMA90 Al )
b 2600
t = = = 18.056 mm
24 i-n 24 x 1,000 x 6
ol FR : fca = 190.0  MPa
b b 2600
> tl = = = 8.844 mm
24 i-n 49 i n 49 x 1.000 x 6
ol AL : fca = 190 - 3.9 ( b/ (tl-i-n)- 24 ) = 227.267
b b 2600
> tl = = = 5417 mm
49 i'n 80 -i-n 80 x 1.000 x 6
ol AL : fca = 220000 x { (tl-i-n) /b = 1054.438 MPa
AE tl = 30.0 mm
(tetMd, fca = 190.000 MPa
* RE-BAR2| dIESS¥ (= £ .8 2224, 3.6.1.7)
fta = 160.000 MPa fca = 180.000 MPa ( SD400 AlZ )
RE-BAR STEEL
otEXE =23 (MPa) JzsSey =23 (MPa) SES (MPa)
o o o o (MPa) a o of ¢ o o ot oA
1 160.000 -79.506 73.456 190.000 190.000
14243 -63.269 -56.655 160.000 -132.986 128.366 190.000 190.000
14243+4 -67.774 -61.321 160.000 -137.729 120.989 190.000 190.000
142+3+4+5 -61.237 -54.518 160.000 -130.799 132.275 190.000 190.000
14243+4+5+6 =71.904 -64.806 184.000 -115.705 153.580 218.500 218.500
14243+4+5-6 -50.570 -44.230 184.000 -145.893 110.969 218.500 218.500
F) dEsSE2 H(+), A¥SHEE 2(-)2 oI¥S. slesye g3 (» &.4 3.9.3.1 &X)
(9) eS8 HE (= £.4 3.8.2.4)
(& o)
f i} -137.729 61.148
( )2+ ( 2 o= (——)?
fa va 190.000 110.000
= 052 + 0.309 = 0.834 < 1.2 0.K!!!
(ot o)
f 5] 153.580 61.148
( 2+ 2 - )?
fa va 218.500 110.000
= 0.494 + 0.309 = 0.803 < 1.2 0.K!!!




QI (AR)E-T (= &.4.71383.1)
/

tmin = XKEE=Z /6= 100 / 16 = 6.3 mm < t= 28 mm O0.K!!!
tmin = 10 mm < t= 30 mm OK. ( &4" AHE &X )
= (otR)EHX (= S£.8.0134.22,3.4.23%3.9.6)
tmin = XIKEE= /16= 100 / 16 = 6.3 mm < t= 30 mm O0.K!!!
tmin=Db/ (49-i-n) = 2600 /( 49 x 1.00x 6 )= 88 mm < t= 30 m
S8 SEEBAM AHSH 1T e (= Z.48.0] 3.8.4)
4™ tmin=b/ (219 x 1.200 ) = 9.1 mn < t= 12 mm O0.KI!!
O1JIM, « (fca/fc) = ( 190.0 / 73.45 ) = 1.608 > 1.2 = 1.200
M85 tmin=b /(219 x 1.112 ) = 9.9 mn < t= 12 mm  0.K!!!
OJIM, + (fca/fc) =~ ( 190.0 / 153.580 ) = 1.112 < 1.2 = 1.112

S0l CHE &EZ 2Ab (= Z.4&.5H(2003) 3.9.3.2 )

3 x (B ASHS S8 + §4% AGHS) + 2.15 x ZotS0ll 28 SH(SAZE)
+ (228 HatY) + (UX-FSHYSY) + (2EXNSBYSY) o =8 SHA

SdZ AMOIE 88 =Msc / Irv x Yvru = -23.906  MPa
gd= #ols 29 = -63.269 - -23.906 = -39.364  MPa
Sf=1.3 x-23.906 + 2.15 x-39.364 + (-4.505) + (6.537) + (-10.667)
= -124.344 WPa < fy= 400.0 MPa  O.K!!! (A=, AFZ4= HEA)
Sf=1.3 x-23.906 + 2.15 x-39.364 + (-10.667)
= -126.376 MPa < fy= 400.0 MPa 0Kl (R2lE, X425 HIAAl)
M=g &8
SEM MOIE 88 = -79.506  MPa
BHS AGHE S8 =Msc / Irv X Yvsu = -20.207  MPa
Sd= #ols 29 = -132.986 - -79.506 - -20.207 = -33.274  MPa
Sf=1.3 x (-79.506 + -20.207) + 2.15 x -33.274 + (-4.743) + (6.93) + (-15.094)
= -214.071 MPa < fy = 315.0 MPa 0Kl (ZelZT, Ax4= ELEAl)
Sf=1.3 x (-79.506 + -20.207) + 2.15 x -33.274 + (-15.094)
= -216.259 MPa < fy = 315.0 MPa 0KI(ZelZ,Ax4= M2AAl)
=& otet
SHEHM MOIE 88 = 73.456 MPa
&= AGHE 28 = Msc / Irv x Yvys| = 20.747  MPa
SHF EolE 88 = 128.366 - 73.456 - 20.747 = 34.163 MPa
Sf=1.3 x (73.456 + 20.747) + 2.15 x 34,163 + (-7.376) + (11.286) + (21.306)
= 221.128  MPa < fy = 315.0 MPa 0Kl (R2l=E,dx%= ZEAl)

Tf =1.3 x (73.456 + 20.747) + 2.15 x 34.163 + (21.306)

= 217 219 MP2a < fv = 315 0 MPa NKINI (AP HXA= WA

0.KIM
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o oo A
&t o B(mm) | H(mm) | A(mm? ) Y (mm) A<Y( mm® ) [ AxY2( mm* ) Ix( mm* )
1 - UPPER FLANGE 2465.01 28.0 69020 1214.00 83790280 101721399920 4509307
3 — UPPER RIB 14.0 | 150.0 6300 1125.00 7087500 7973437500 11812500
1 - L_WEB 12.0 [ 2400.0] 28800 0.00 0 0 13824000000
1 - R_WEB 12.0 [ 2400.0] 28800 0.00 0 0 13824000000
5 - LOWER RIB 14.0 | 150.0 10500 -1125.00 | -11812500 13289062500 19687500
1 - LOWER FLANGE 2465.01 30.0 73950 -1215.00 | -89849250 109166838750 5546250
2 S 217370 -10783970 | 232150738670 27689555557
UPPER RE-BAR - - 4269.90 | 1450.00 6191355 8977464750 -
LOWER RE-BAR - - 6255.90 | 1300.00 8132670 10572471000 -
RE-BAR &I 10526 14324025 19549935750 -
1 - RC SLAB 5255.0]1 250.0 | 1313750 | 1375.00 | 1806406250 | 2483808593750 6842447917
* As = 217370 mm? Ac = 1313750 mm? Ar = 10526 mm?
2 88 dE
SEEREE B
- —— — fvru
Nc N e — Nc [T Fyrl 7
'— — — -=|— — — _= — v
I T 1 : 71
- ° = = a o =
T > 5 S < 2 5
© @ N(s+c) - N(s+c¢) ©
2 N(s+r) - N(s+r)
o 35
Ns - Ns _
2
- e
>
A L b
() & 48 4d
Is' = As-Y2 + S|s = 232150738670 + 27689555557 = 259840294227 mm*
8s=3(A-Y) As = -10783970 / 217370 = -49.611 mm
Is = Is' - As - §s? = 259840294227 — 217370 x -49.6112 = 259305289355 mm*
Ysu =H/2 + Tu - &s = 2400.0 / 2 + 28.0 - -49.611 = 1277 .611 mm
Ysl =Ysu - (H+Tu+Tl) = 1277.611 - 2458.000 = -1180.389 mm
F=b-h=((UL2+UR2+B2) /2+Tw) - -(H+Tu/2 +TI1/2) = 6344548.0 mm?
fsu=Ms-Ysu/ Is = -79.506  MPa
fsl =Ms-Ysl / Is = 73.456 MPa

0 =Ss / A(Web) + Mst

[ (2-F-Tw) =

32.091

MPa



P

(=}

(2)
Av = As + Ar = 227896  mm?

on
on

d=Ysu-Tu+ Th+ tcl + (Tc - tcu - tcl) - Aru/Ar = 1410.460 mm
dr =d-As / (As + Ar) =  1345.315 mm

ds=d-dr = 65.145 mm

Yvru = dr + (Tc - tcu - tcl) - Arl/Ar = 1434.466 mm

Yvrl =dr - (Tc - tcu - tcl) - Aru/Ar = 1284.466 mm

Yvsu = Yvrl - tcl = Th + Tu = 1212.466  mm

Yvsl = Yvsu - (H+ Tu+ Tl )= -1245.534 qmm

Irv = Is + As-ds® + Ar - dr? = 279278140137  mm*

Fv=Db-hv=((UL2+UR2+B2) / 2+ Tw) - (H+ (Tu+ Tc/n)/2 +T1/2) = 6385360.5 mm*
fvru = Msc - Yvru/lrv = -23.883  MPa

fyrl = Msc - Yvrl/lrv = -21.386  MPa

fvsu = Msc - Yvsu/lrv = -20.187  MPa

fvsl = Msc - Yvsl/Irv = 20.738 MPa
v =Ssc / A(Web) + Msct / (2-Fv-Tw) = 9.105 MPa

(3) & ot =

fvru = Mv - Yvru/Irv = -48.371  MPa
furl =Mv - Yvri/lry = -43.313  MPa
fvsu = Mv - Yvsu/Irv = -40.885  MPa
fvsl = Mv - Yvsl/Irv = 42.000 MPa
L =Sv / A(Web) + Mvt / (2-Fv-Tw) = 19.670  MPa

(43 2 0 =
Avc = As + Ac/n = 381588.750 mm?

dv=Ysu-Tu+Th+ Tc/2 = 1424.611 mm

dvc = dv - As / (Ac/n + As) = 811.522 mm

dvs = dv - dvc = 613.089 mm

nM=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16

Avl = As t Ac/nt = 299479.375 mm? # 2 REEFHo=Z Q&
dcl = dv - As / (Ac/n1 + As) = 1034.020 mm K= -0.210

ds1 = dv - dcl = 390.591 mm

lev = Is + lc/n + As - dvs® + Ac/n - dvc® = 450014462331.3 mm*

Nc = Msc - dvc - Ac/(n - lcv) = -1377006 N

Pdb =Nc-2- 01/ (2+t1) = -1377006 N

Mo =P -dct = -1423852122 N - mm

Ecl=Ec/ (1+¢1/2)= 13351  MPa

fvrul = Po /Av + kxMo - Yvru/lrv = -4.506 MPa
furlt =P /Av + kxMd - Yvrl/Irv = -4.667 MPa
fvsul =P /Av + k*M¢d - Yvsu / Irv = -4.744  WPa

fvsl1 =P /Av + k*Md - Yvsl / Irv = -7.376 MPa

08
o
kJ
®



(5) 2 = & =

nR=n-(1+¢2/2)=8x(1+ 40/ 2 )= 24

Av2 = As + Ac/n2 = 272109.583 mm?

dc2 = dv - As / (Ac/n2 + As) = 1138.026 mm

ds2 = dv - dec2 = 286.585 mm

P2 =Es- e€s-Ac/n2 = 2069156 N

M2 = P2 - dc2 = 2354753149 N - mm

fyru2 = P2/Av + K*Mv2 - Yvru/lrv = 6.539 MPa

fyrl2 = P2/Av + KxMv2 - Yvr1/Irv = 6.805 MPa

fvsu2 = P2/Av + K*Mv2 - Yvsu/Irv = 6.933 MPa

fvsl2 = P2/Av + K+xMv2 - Yvsl/Irtv = 11.285 MPa
(6) 2 & &

gt=a-t=0.000012 x 10 = 0.00012

Pl=Es- et-Ac/n= 4138313 N

Mvt = P1-dvc = 3358332227 N - mm

Ert =Es- et = 25.200 MPa

frut = P1/Av + K«Mvt - Yvru/lrv - Es- et = -10.664  MPa

frit = P1/Av + K*Mvt - Yvrl/Irv - Es- et = -10.285  MPa

fsut = P1/Av + K«Mvt - Yvsu/Irv = 15.097 MPa

fslt = P1/Av + KxMvt - Yvsl/Irv = 21.304  MPa

(7) 8¢t & HIEE

= (Ss+Ssct+Sv)/Aw + (Mst/(2 F Tw)+(Msct+Mvt)/(2 Fv Tw)) = 60.866 MPa < va = 110 MPa 0.K!IM

(8) =3 HE (= T.&3.4.2.1)
i =0.65(¢/n)?+ 0.13(¢/n) + 1.0
= 065 x( 00/ 6 )2+ 0130 x( 00/ 6 )+ 1.0= 1.000
o= (f - f)/f =0
OIJIM, n: Z2lE0 2hH 2= Pannelol &

i SEAS o S
fo fo @ 22E Bl 2A0io] 2
(S = f, 0101 YE2SHS H(+)22 &tCt.)
* OIF (MR)EUX IS2H ( S0 ArE )
fta = 190.0  MPa



* o= (B8 el s ( SM490 A=)
b 2600
tl = 18.056  mm
24 24 x 1.000 x 6
fca = 190.0  MPa
b b 2600
> tl = = = 8.844 mm
24 49 -i-n 49 x 1.000 6
fca = 190 - 3.9 ( b/ (tl-i-n)- 24 ) = 227.267
b b 2600
> tl = = = 5417 mm
49 80 -i-n 80 x 1.000 6
© feca = 220000 x { (tl-i-n) /b = 1054.438 MPa
AE 30.0
(tetMd, fca = 190.000 MPa
* RE-BAR2| dIE2sH = C.d 2224, 36.1.7)
fta = 160.000 MPa fca = 180.000 MPa ( SD400 AlZ )
RE-BAR STEEL
otEXE =23 (MPa) JzsSey 23 (MPa) SES (MPa)
o o el (MPa) = ot o o o o o
1 160.000 -79.506 73.456 190.000 190.000
14243 =72.254 -64.699 160.000 -140.578 136.194 190.000 190.000
142+3+4 -76.760 -69.366 160.000 -145.322 128.818 190.000 190.000
142+3+4+5 -70.221 -62.560 160.000 -138.390 140.103 190.000 190.000
14243+4+5+6 -80.885 -72.845 184.000 -123.293 161.407 218.500 218.500
142+3+4+5-6 -59.557 -52.276 184.000 -153.487 118.799 218.500 218.500
F) =S (+), o™ 2(-)2 ot¥s. siEs8ye g3 (» T.4 3.9.3.1 )
(9) eS8 HE (= £.4 3.8.2.4)
(&
-145.322 60.866
( )+ o= (———)
190.000 110.000
= 0.585 + 0.306 0.891 < 1.2 0.K!"!
( ot
161.407 60.866
( 2+ )= )
218.500 110.000
= 0.546 + 0.306 0.852 < 1.2 0.K!!




OIZH( AR )EH T (= £.4.7] 3.8.3.1)
tmin = XQESEZ /16= 100 / 16 = 6.3 mm < t= 28 mm 0.K!!!
tmin = 10 mm < t= 30 mm OK. ( &4" AHE &X )
= (otR)EHX (= &.8.013.4.2.2, 3.4.2.3 % 3.9.6)
tmin = XIKEE= /16= 100 / 16 = 6.3 mm < t= 30 mm O0.K!!!
tmin=Db / (49-i-n) = 2600 /( 49 x1.00x 6 )= 88 mm < t= 30 mm
SR8 =EHSB2AM AHEE = T e (= &.48.7] 3.8.4)
4™ tmin=b/ (219 x 1.200 ) = 9.1 mn < t= 12 mm O0.KI!!

O{JIAM, v (fca/fc) =+ ( 190.0 / 73.456 ) = 1.608 > 1.2 = 1.200

std%: tmin=b/ ( 219 x 1.085 ) = 10.1 mm < t= 12 mm 0.K!!

OJIM, « (fca/fc) =+ ( 190.0 / 161.407 ) = 1.085 < 1.2 = 1.085

S0l CHE &EZ 2Ab (= Z.4&.5H(2003) 3.9.3.2 )

3 x (B ASHS S8 + §4% AGHS) + 2.15 x ZotS0ll 28 SH(SAZE)
+ (228 HatY) + (UX-FSHYSY) + (2EXNSBYSY) o =8 SHA

SdZ AMOIE 88 =Msc / Irv x Yvru = -23.883  MPa
gl = gols 29 = -72.254 - -23.883 = -48.371  MPa
Sf=1.3 x-23.883 + 2.15 x-48.371 + (-4.506) + (6.539) + (-10.664)
= -143.676 MPa < fy= 400.0 MPa 0.KIll (R2lZE, X455 ZEAl)
Sf=1.3 x-23.883 +2.15 x-48.371 + (-10.664)
= -145.709 MPa < fy= 400.0 MPa 0Kl (R2lE, X425 HIAAl)
M=g &8
SEM MOIE 88 = -79.506  MPa
BHS AGHE S8 =Msc / Irv X Yvsu = -20.187  MPa
Sd= #ols 29 = -140.578 - -79.506 - -20.187 = -40.885  MPa
Sf=1.3 x (-79.506 + -20.187) + 2.15 x -40.885 + (-4.744) + (6.933) + (-15.097)

= -230.413 MPa < fy = 315.0 MPa 0K (FelZ, HE5 ZLEHAl)
f=1.3 x (-79.506 + -20.187) + 2.15 x -40.885 + (-15.097)

= -232.601 MPa < fy = 315.0 MPa 0KI(ZelZ,Ax4= M2AAl)
H=g otz
SN AMGHE ¢ = 73.456 MPa
&= AGHE 28 = Msc / Irv x Yvys| = 20.738  MPa
SHF EolE 88 = 136.194 - 73.456 - 20.738 = 42.000 MPa
Sf=1.3 x (73.456 + 20.738) + 2.15 x 42 + (-7.376) + (11.285) + (21.304)
= 237.965 MPa < fy = 315.0 MPa 0Kl (R2l=E,dx%= ZEAl)

Sf=1.3 x (73.456 + 20.738) + 2.15 x 42 + (21.304)

= 234 0ARA MP2a < fv = 315 0 MPa NKINI (AP HXA= WA

0.KIM
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o oo A
&t o B(mm) | H(mm) | A(mm? ) Y (mm) A<Y( mm® ) [ AxY2( mm* ) Ix( mm* )
1 - UPPER FLANGE 2465.01 28.0 69020 1214.00 83790280 101721399920 4509307
3 — UPPER RIB 14.0 | 150.0 6300 1125.00 7087500 7973437500 11812500
1 - L_WEB 12.0 [ 2400.0] 28800 0.00 0 0 13824000000
1 - R_WEB 12.0 [ 2400.0] 28800 0.00 0 0 13824000000
5 - LOWER RIB 14.0 | 150.0 10500 -1125.00 | -11812500 13289062500 19687500
1 - LOWER FLANGE 2465.01 30.0 73950 -1215.00 | -89849250 109166838750 5546250
2 S 217370 -10783970 | 232150738670 27689555557
UPPER RE-BAR - - 4269.90 | 1450.00 6191355 8977464750 -
LOWER RE-BAR - - 6255.90 | 1300.00 8132670 10572471000 -
RE-BAR &I 10526 14324025 19549935750 -
1 - RC SLAB 5255.0]1 250.0 | 1313750 | 1375.00 | 1806406250 | 2483808593750 6842447917
* As = 217370 mm? Ac = 1313750 mm? Ar = 10526 mm?
2 88 dE
SEEREE B
- —— — fvru
Nc N e — Nc [T Fyrl 7
'— — — -=|— — — _= — v
I T 1 : 71
- ° = = a o =
T > 5 S < 2 5
© @ N(s+c) - N(s+c¢) ©
2 N(s+r) - N(s+r)
o 35
Ns - Ns _
2
- e
>
A L b
() & 48 4d
Is' = As-Y2 + S|s = 232150738670 + 27689555557 = 259840294227 mm*
8s=3(A-Y) As = -10783970 / 217370 = -49.611 mm
Is = Is' - As - §s? = 259840294227 — 217370 x -49.6112 = 259305289355 mm*
Ysu =H/2 + Tu - &s = 2400.0 / 2 + 28.0 - -49.611 = 1277 .611 mm
Ysl =Ysu - (H+Tu+Tl) = 1277.611 - 2458.000 = -1180.389 mm
F=b-h=((UL2+UR2+B2) /2+Tw) - -(H+Tu/2 +TI1/2) = 6344548.0 mm?
fsu=Ms-Ysu/ Is = -79.506  MPa
fsl =Ms-Ysl / Is = 73.456 MPa

0 =Ss / A(Web) + Mst

[ (2-F-Tw) =

32.088

MPa



P

(=}

(2)
Av = As + Ar = 227896  mm?

on
on

d=Ysu-Tu+ Th+ tcl + (Tc - tcu - tcl) - Aru/Ar = 1410.460 mm
dr =d-As / (As + Ar) =  1345.315 mm

ds=d-dr = 65.145 mm

Yvru = dr + (Tc - tcu - tcl) - Arl/Ar = 1434.466 mm

Yvrl =dr - (Tc - tcu - tcl) - Aru/Ar = 1284.466 mm

Yvsu = Yvrl - tcl = Th + Tu = 1212.466  mm

Yvsl = Yvsu - (H+ Tu+ Tl )= -1245.534 qmm

Irv = Is + As-ds® + Ar - dr? = 279278140137  mm*

Fv=Db-hv=((UL2+UR2+B2) / 2+ Tw) - (H+ (Tu+ Tc/n)/2 +T1/2) = 6385360.5 mm*
fvru = Msc - Yvru/lrv = -23.883  MPa

fyrl = Msc - Yvrl/lrv = -21.386  MPa

fvsu = Msc - Yvsu/lrv = -20.187  MPa

fvsl = Msc - Yvsl/Irv = 20.738 MPa
v =Ssc / A(Web) + Msct / (2-Fv-Tw) = 9.105 MPa

(3) & ot =

fvru = Mv - Yvru/Irv = -48.371  MPa
furl =Mv - Yvri/lry = -43.313  MPa
fvsu = Mv - Yvsu/Irv = -40.885  MPa
fvsl = Mv - Yvsl/Irv = 42.000 MPa
L =Sv / A(Web) + Mvt / (2-Fv-Tw) = 23.395  MPa

(43 2 0 =
Avc = As + Ac/n = 381588.750 mm?

dv=Ysu-Tu+Th+ Tc/2 = 1424.611 mm

dvc = dv - As / (Ac/n + As) = 811.522 mm

dvs = dv - dvc = 613.089 mm

nM=n-(1+¢1/2)=8x(1+ 20/ 2 )= 16

Avl = As t Ac/nt = 299479.375 mm? # 2 REEFHo=Z Q&
dcl = dv - As / (Ac/n1 + As) = 1034.020 mm K= -0.210

ds1 = dv - dcl = 390.591 mm

lev = Is + lc/n + As - dvs® + Ac/n - dvc® = 450014462331.3 mm*

Nc = Msc - dvc - Ac/(n - lcv) = -1377006 N

Pdb =Nc-2- 01/ (2+t1) = -1377006 N

Mo =P -dct = -1423852122 N - mm

Ecl=Ec/ (1+¢1/2)= 13351  MPa

fvrul = Po /Av + kxMo - Yvru/lrv = -4.506 MPa
furlt =P /Av + kxMd - Yvrl/Irv = -4.667 MPa
fvsul =P /Av + k*M¢d - Yvsu / Irv = -4.744  WPa

fvsl1 =P /Av + k*Md - Yvsl / Irv = -7.376 MPa

08
o
kJ
®



(5) 2 = & =

nR=n-(1+¢2/2)=8x(1+ 40/ 2 )= 24

Av2 = As + Ac/n2 = 272109.583 mm?

dc2 = dv - As / (Ac/n2 + As) = 1138.026 mm

ds2 = dv - dec2 = 286.585 mm

P2 =Es- e€s-Ac/n2 = 2069156 N

M2 = P2 - dc2 = 2354753149 N - mm

fyru2 = P2/Av + K*Mv2 - Yvru/lrv = 6.539 MPa

fyrl2 = P2/Av + KxMv2 - Yvr1/Irv = 6.805 MPa

fvsu2 = P2/Av + K*Mv2 - Yvsu/Irv = 6.933 MPa

fvsl2 = P2/Av + K+xMv2 - Yvsl/Irtv = 11.285 MPa
(6) 2 & &

gt=a-t=0.000012 x 10 = 0.00012

Pl=Es- et-Ac/n= 4138313 N

Mvt = P1-dvc = 3358332227 N - mm

Ert =Es- et = 25.200 MPa

frut = P1/Av + K«Mvt - Yvru/lrv - Es- et = -10.664  MPa

frit = P1/Av + K*Mvt - Yvrl/Irv - Es- et = -10.285  MPa

fsut = P1/Av + K«Mvt - Yvsu/Irv = 15.097 MPa

fslt = P1/Av + KxMvt - Yvsl/Irv = 21.304  MPa

(7) 8¢t & HIEE

= (Ss+Ssct+Sv)/Aw + (Mst/(2 F Tw)+(Msct+Mvt)/(2 Fv Tw)) = 64.587 MPa < va = 110 MPa 0.K!IM

(8) =3 HE (= T.&3.4.2.1)
i =0.65(¢/n)?+ 0.13(¢/n) + 1.0
= 065 x( 00/ 6 )2+ 0130 x( 00/ 6 )+ 1.0= 1.000
o= (f - f)/f =0
OIJIM, n: Z2lE0 2hH 2= Pannelol &

i SEAS o S
fo fo @ 22E Bl 2A0io] 2
(S = f, 0101 YE2SHS H(+)22 &tCt.)
* OIF (MR)EUX IS2H ( S0 ArE )
fta = 190.0  MPa



* o= (B8 el s ( SM490 A=)
b 2600
tl = 18.056  mm
24 24 x 1.000 x 6
fca = 190.0  MPa
b b 2600
> tl = = = 8.844 mm
24 49 -i-n 49 x 1.000 6
fca = 190 - 3.9 ( b/ (tl-i-n)- 24 ) = 227.267
b b 2600
> tl = = = 5417 mm
49 80 -i-n 80 x 1.000 6
© feca = 220000 x { (tl-i-n) /b = 1054.438 MPa
AE 30.0
(tetMd, fca = 190.000 MPa
* RE-BAR2| dIE2sH = C.d 2224, 36.1.7)
fta = 160.000 MPa fca = 180.000 MPa ( SD400 AlZ )
RE-BAR STEEL
otEXE =23 (MPa) JzsSey 23 (MPa) SES (MPa)
o o el (MPa) = ot o o o o o
1 160.000 -79.506 73.456 190.000 190.000
14243 =72.254 -64.699 160.000 -140.578 136.194 190.000 190.000
142+3+4 -76.760 -69.366 160.000 -145.322 128.818 190.000 190.000
142+3+4+5 -70.221 -62.560 160.000 -138.390 140.103 190.000 190.000
14243+4+5+6 -80.885 -72.845 184.000 -123.293 161.407 218.500 218.500
142+3+4+5-6 -59.557 -52.276 184.000 -153.487 118.799 218.500 218.500
F) =S (+), o™ 2(-)2 ot¥s. siEs8ye g3 (» T.4 3.9.3.1 )
(9) eS8 HE (= £.4 3.8.2.4)
(&
-145.322 64.587
( )+ o= (———)
190.000 110.000
= 0.585 + 0.345 0.930 < 1.2 0.K!"!
( ot
161.407 64.587
( 2+ )= )
218.500 110.000
= 0.546 + 0.345 0.890 < 1.2 0.K!!




OIZH( AR )EH T (= £.4.7] 3.8.3.1)
tmin = XQESEZ /16= 100 / 16 = 6.3 mm < t= 28 mm 0.K!!!
tmin = 10 mm < t= 30 mm OK. ( &4" AHE &X )
= (otR)EHX (= &.8.013.4.2.2, 3.4.2.3 % 3.9.6)
tmin = XIKEE= /16= 100 / 16 = 6.3 mm < t= 30 mm O0.K!!!
tmin=Db / (49-i-n) = 2600 /( 49 x1.00x 6 )= 88 mm < t= 30 mm
SR8 =EHSB2AM AHEE = T e (= &.48.7] 3.8.4)
4™ tmin=b/ (219 x 1.200 ) = 9.1 mn < t= 12 mm O0.KI!!

O{JIAM, v (fca/fc) =+ ( 190.0 / 73.456 ) = 1.608 > 1.2 = 1.200

std%: tmin=b/ ( 219 x 1.085 ) = 10.1 mm < t= 12 mm 0.K!!

OJIM, « (fca/fc) =+ ( 190.0 / 161.407 ) = 1.085 < 1.2 = 1.085

S0l CHE &EZ 2Ab (= Z.4&.5H(2003) 3.9.3.2 )

3 x (B ASHS S8 + §4% AGHS) + 2.15 x ZotS0ll 28 SH(SAZE)
+ (228 HatY) + (UX-FSHYSY) + (2EXNSBYSY) o =8 SHA

SdZ AMOIE 88 =Msc / Irv x Yvru = -23.883  MPa
gl = gols 29 = -72.254 - -23.883 = -48.371  MPa
Sf=1.3 x-23.883 + 2.15 x-48.371 + (-4.506) + (6.539) + (-10.664)
= -143.676 MPa < fy= 400.0 MPa 0.KIll (R2lZE, X455 ZEAl)
Sf=1.3 x-23.883 +2.15 x-48.371 + (-10.664)
= -145.709 MPa < fy= 400.0 MPa 0Kl (R2lE, X425 HIAAl)
M=g &8
SEM MOIE 88 = -79.506  MPa
BHS AGHE S8 =Msc / Irv X Yvsu = -20.187  MPa
Sd= #ols 29 = -140.578 - -79.506 - -20.187 = -40.885  MPa
Sf=1.3 x (-79.506 + -20.187) + 2.15 x -40.885 + (-4.744) + (6.933) + (-15.097)

= -230.413 MPa < fy = 315.0 MPa 0K (FelZ, HE5 ZLEHAl)
f=1.3 x (-79.506 + -20.187) + 2.15 x -40.885 + (-15.097)

= -232.601 MPa < fy = 315.0 MPa 0KI(ZelZ,Ax4= M2AAl)
H=g otz
SN AMGHE ¢ = 73.456 MPa
&= AGHE 28 = Msc / Irv x Yvys| = 20.738  MPa
SHF EolE 88 = 136.194 - 73.456 - 20.738 = 42.000 MPa
Sf=1.3 x (73.456 + 20.738) + 2.15 x 42 + (-7.376) + (11.285) + (21.304)
= 237.965 MPa < fy = 315.0 MPa 0Kl (R2l=E,dx%= ZEAl)

Sf=1.3 x (73.456 + 20.738) + 2.15 x 42 + (21.304)

= 234 0ARA MP2a < fv = 315 0 MPa NKINI (AP HXA= WA

0.KIM
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BEEY AE
2ot= x| & &l st Ho g
T DHE5HE HHE 22
MAX MIN MAX MIN MAX MIN
SH1 2000
1516.633 | 598.849 | -66.736 27.182 -27.182
SH2 2000
Al 2226.580 [1424.118
SH3 2000
1516.633 | 766.680 | -63.930 27.182 -27.182
SH4 2000
SH1 5000
4356.411 | 637.317 |-113.054 | 81.056 —-81.056
SH2 5000
P1 5166.037 |4159.448
SH3 5000
4356.411 | 819.823 | -118.761 81.056 -81.056
SH4 5000
SH1 5000
4356.411 | 637.317 |-113.054 | 91.056 -81.058
SH2 5000
P2 5171.037 | 4159.447
SH3 5000
4356.411 | 819.823 | -118.761 81.056 -81.055
SH4 5000
SH1 2000
1516.633 | 598.850 | —66.736 27.182 —27.181
SH2 2000
P3 2226.580 | 1424.119
SH3 2000
1516.633 | 766.680 | —-63.930 27.182 —27.181
SH4 2000




OISR HE
7.1 #&E0|Ze HA
1) SPLICE - 2 [G1]
(2= SM490 ) (= = .M.3 3.3.2.1)
] 4 SH|EE = | 2l
| ZHE(KN-m) ™ =k 2 (kN) ool e OQ%FL' oo}%FL_ oIS
M M, A= M, BraE 2HHE=T, M, (kN-m) 2= 1, (MPa) [ S f,(MPa) fou(MPa)
11,185.91 3,256.55 287.799 83.839 286.826 80.09 -78.50 190.00
ALEBOLT HTB ( M22 F 10T ) Psq = 48,000 x 2 ™ = 96,000 N (== .M 35l3.3.2.3)
(1) YT ZAUX|2| o5 : (AR Z3X) (= £.M .35 3.5.3.6 )
o =2 BEXol AR XMook Xl M UEol 75% o|AMe UEE LT E MASHo{of s, Cigt,
Metdo| el = 2e83Hes ALEsto] dASHE Zct. (= 2. M3 3.5.1.1, 3.5.3.2)
/. = 80.085 MPa
Sstminy = 0.75 x 190.0 = 142.5 MPa OlS28e MASE ( fu ) f.' = 1425 WPa HE
88 333 14 306 14 306 14 306 14 306 14 306 14 306 14 333 88
2 1
DREH =
880 280 50 280 40 280 40 280 40 280 40 280 40 280 50 280 5080 = 10 mm
ZrZol = 2,600 mm
wu
o
RS o] N
a0, ]
e o
) Iy
(@)
o))
o
30 30 120 120 120 120 120 30 30
2@10 2@100, 2@100/ 2@100] 2@100] 2@100] 2@10 2@10
4 =200 =200 =200 =200 =200 =200 =200 =200 4
10}3 2.600 wJ>o
® EH BOLTHS 23
Nyeg = As X "/ 0w = 26,000.0 x 142.5 / 96,000.0 = 3%ea = ny; = 156ea ...0.K !!
@ o|3Ee Z2H
o QO CIHA MY
Ayeg = As X [0/ [ = 26,000.0 x 142.5 / 190.0 =  19,500.0 mn?
o ALE olSm MutHH (A, )
2PL - 2,800 x 10.0 X 620 = 56,000.0
16 PL - 280 x 10.0 X 620 = 44 .800.0
4 PL - 80 x 10.0 x 620 = 3,200.0
z = 104,0000 mm2 = —'4/((/ OK ”
e O|SEel 39
fo = AXS ] Ay = 26,000.0 x 142.5 / 104,000.0 = 35.6 MPa < Jfw ...0.K !l
@ BOLTS| SHAEE (= £ .M. 8 3.5.3.5)
o Uik L= MCOHHZg gt I Zst=E 452 BILT SHEE
0. ="/ n = 280000 x 142 /R / 1560 = 923750 0 N/ea < D.. nK Il




o Eof ot MEtd g gh= IS FHUWSOZ Zstk= BOLTS SHEE
Qs, @, A o stMTo| BX| Zcitol S Rol ofst ME S Adste e
QZo| chH{Xl ZHE
Q. = 2,600.0 x 10.0 x ( 1,237.1 - 5.0 ) = 3.204E+07 gt
Q, = 2,600.0 x 10.0 x ( 4701 - 5.0 ) = 1.209E+07 it
[y = T 714EH1T et (RHM M 22 Sctdel S Fof ofsh chooxt ZHE)
[, = BA4NMEATm' (B4%F 22X Sctelel SYSo| ofst Sel2xt 2w E)
p = ZWX| ME / Zubsk LTS = 2,600.0 /  52a = 50.0 mm (Z2E<°| mlx|)
n = 3ea (FHEHMol Hztustol BEQ| %)
on = (VoQu/l. + Vy-Qu/1,) X pin
= (287.8%32,035,250.0/171,399,817,125.0 + 83.8
X12,092,600.0/341,062,850,442.0) X (50.0/3.0) = 946.1 N/ea
o Zutely FRHE 9 Motao| & 2&ot= HE AZE E2 BOLT &
p =V(p,2+ p,5) =+ 5.64E+08 + B8.950E+05 = 23,768.8 N/ea = O.q ...0.K !!
(2) w7 EUX|2 o5 : (5t8 ZUX|) (= £.M 3 3.5.3.6)
o FQ HAjol AZ2 HOE ZAe M Lxol 75% olae| T E HEF MAstodol stot. ik, Mo
M= 2838 S ALESHd AASHE Zct. ( E.M.5 3.5.1.1, 3.5.3.2)
f. = 78.502 MPa
' = 0.75 x 190.0 = 142.5 MPa ol28e MAE ( Jl ) = 1425 MPa HE
88 653 14 626 14 626 14 653 88
[ .
80 580 70 580 0 580 70 580 80 S FH = 14 mm
T @RZol = 2,600 mn
: ;
5 [ m
8 \M
3
40| 4@125 50| 4@125 40 4@125 150, 4@125 40
40 =500 =500 =500 =500 40
Lol} 2.600 wi}ol
® LR BOLTHSl 2
Ny = A0 X [/ o = 36,400.0 x 142.5 / 96,000.0 = 55ea = 7n; = 176ea ...0.K !}
@ olguel ZH
o LR creln Ay
Apeq = Ac X f" ] fuu = 386,400.0 x 142.5 / 190.0 =  27,300.0 mn?
o ALZ O|SE Mot A,
2PL - 2,800 x 14.0 x 800 = 78,400.0
8PL - 580 x 14.0 x 800 = 64,960.0
4 PL - 80 x 14.0 x 800 = 4,480.0
S = 147 840 0 mm?



° O|SEe wCtHA  (QHES CIHAM2 BOLT A& SHl) (= =.M 3 3.53.7)

A, = 147,840.0 - 25.0 x 14.0 x 44.0¥ x 4dea = 86,240.0 p¥ = A ...0.K !
e O|SHe| S

Jo = AXSL T A, = 36,400.0 x 142.5 / 86,240.0 = 60.1 MPa < fu ...0.K !
® BOLTS| SHAE (= £ M3 3535)
o Zaisky e Mo g ghe T2 HSte AR BOLT SHHE

o, =1 /mn = 36,400.0 x 142.5 / 176.0 = 29,4716 N/ea < Py ...0.K !!
o Elof 9|3t Ml S dh= OIS HEuUtsloz oiZAsh=E BOLTS SHHE

Q. Q. AN 9 HMZol 22X Ectwol ZEFo st Mo S Adtehs FE

o|Zo| ctH Xt ZHE

Q. = 2,6000 x 14.0 x( 1,186.9 - 7.0 ) = 4.295E+07 mmd

Q, = 26000 x 140 x( 1,939 - 7.0 ) = 7.087E+07 mn?

Io = 1T7U4EHT pp* (EME 27 Bcteol S8 =of cish chH2kt ZHE)

[y = BANEH pp* (EHMF 27X Zcioio] SIS0l ofst choxt ZHE)

p = SUX|HMZ/ZYSHABLTS = 2,600.0 / 4dea = 59.1 nm (2Ee| Zx)

n = 4ea (T EMof lztgbste| B2E9| )

on = (V-QJIo+V,-Q, /1) X pln

= (287.8%42,947,450.0/171,399,817,125.0 + 83.8
X 70,867,160.0/341,062,850,442.0) X (59.1/4.0) = 1,322.7 N/ea

o Zatsta EFHoHE 2 Moho| g Eshks Be dZE A2 BOLT 4

o =V(p, 2+ p,5) = B8.686EH08 + 1.749E+06 = 29,501.3 N/ea < Pq ...0.K !!
@ 2o SHAE
Ay = 14.0 x( 2,600.0 - 250 x 44.0 ) = 21,000.0 mm?

JU= AX[ ] AL, = 36,400.0 x 142.5 / 21,000.0 = 247.0 MPa = [« ...N.G !!



(3) WEB A F2o|
@ BOLTS| S AL

ALk (== WEB)
A

22

o ol o|sk BOLTS S

e ev e —t®

oo e @

v eeleee —=5
oo —30
colon
‘olon
alen
colen
colon 3
colon @
vole e -
colen I °
colon
“olon S 8
vole e - N
volee
colon
. ole e @
alen
colee
colon
colon
e ole e [

Teele e —t

oo ©

s eeleae =l

H1do, =

H2d o,
M3 o,
Had o,
M5 o,

50J 5@100 |}50
T =500

600

(142.500 + 124.688) / 2 x 150.0
(124.688 + 112.813) / 2 x 100.0
(112.813 + 101.531) / 2 X 95.0
(101.531 + 90.844) / 2 X 90.0
(90.844 + 80.156) / 2 X 90.0

10.0 /
10.0 /
10.0 /
10.0 /
10.0 /

i
J2

fs =

Ja
fs
s

4ea
4ea
2ea
2ea

2ea

0F!
E
Hir

Box o]
Box Al

WEB F=H =

24
i

0

SEEAM Actyix| He| h, =

o~ 150 )
0o~ 250 )

345 )
435 )
525 )

50,097.7
29,687.5
50,906.6
43,284.4
38,475.0

N/ea <
N/ea
N/ea
N/ea
N/ea

IA
e

IA
je)]

IA
O

IA
©

SyZ= 42 x 2210000 x 2 + 2¥ x 3218500 x 2 = 30,554,000 m

M, =
Pp =

(f.x t, x h2) /6= (142.5 x 10 x 2400 2 ) / 6 = 1,368,000,000 Nmm =
(Mo / Sy ) x y, = ( 1368000 / 30554000 ) x 1200 =

53.728 kN < 96.000

2,400
2,400

10
1,200

142.50
124.69
112.81
101.53
90.84
80.16

1,368,000 KkNmm

kN

mm
mm
mm

mm

MPa
MPa
MPa
MPa
MPa
MPa

0.K!!!



o ZEt=dol o5t BOLTS 23 (= . 4.5 3.8.2.3)

Heb8™ o =V [ A, + M, ] (2:-F+1,) [ HIEE ZHE DAl ]
- 5t% S8mo| feshkeE Moy (Vo+ V) /2 = (287.8 +83.8)/2 = 185,819.0 N
- HE8 ZHEo 9ot S8 ™e= - Y, / (2:0) = 286.8 / (2x800) = 179,266.3 N
uabAM, Mehdof ost 2ES| 832
p. = ( 185,819.0 + 179,266.3 ) / 232ea = 1,573.6 N/ea < Psu ...0.K !l
o BN SEo HE
p = V(p, +p.5) = (50906.6%+1,573.62 ) = 50,931.0 N/ea < P ...0.K !!
@ o| SEre| A4t
o SRIEo CiH2At ZHE
- BN ChH2XE ZHIE
Top' = (10.0 X 2,400.0° ) / 12 + 10.0 X 2,400.0 X ( 1,200.0 - 1,186.9 )2 =  1.152E+10 pp*
- BIM % clHRt ZHE
Tow' = (10.0 X 2,400.0° ) / 12 + 10.0 X 2,400.0 X ( 1,953.9 - 1,200.0 )2 =  2.516E+10 ppy*
o SEIo| 2Eot= ZHE
- 2520 2235ts M 1HSIEO| 2 mHE
Uy = Mo X 1" [ 1o = 11,185.9 x 11,524,134,375.0 x 171,399,817,125.0 = 752.1 kN'm
- 55 zgst= SMF stEo 2t ZHE
Myw = My X 1y, /1, = 3256.5 x 25,160,765,040.0 x 341,062,850,442.0 = 240.2 KkN-m
e 55 O|3Ee ctHXIZHE
4 A A (mm?) Y (mm) A Y (mm®) Ao Y3(mm*) [, (mm*)
6 - 180.0 x 10.0 28,800.0 1,140.0 3.283E+07 3.743E+10 7. 7T6E+07
8 - 1,880.0 x 10.0 | 150,400.0 - - - 4.430E+10
gt A 179,200.0 1,140.0 3.283E+07 3.743E+10 4.438E+10
I =1, +AY? = 44,375,573,333.3 + 37,428,480,000.0 = 8.180E+10 mp
- BN crodol ZE X0 thet o SHe| HCHHORIZHE
I = 81,804,053,333.3 + 179,200.0 X (1,200.0 - 1,186.9)2 = 8.183E+10
- M F ciio| FE R0 it ol SEe| SCIH2RIZHE
1 = 81,804,053,333.3 + 179,200.0 X (1,953.9 - 1,200.0)2 = 1.837E+11 pn*

- M chHol FZEIFoIAM o2& -5t tR| 2l HE|

Ysu = 1,237.1 mm Ys1 = 1,186.9 mm

- ST chHol FSEIXolM oS -5tz el HE|
Youw = 4701 W Yo, = 1,953.9 mm

- olgmel MYl 3¥ HE

fu, = (41']\11,"111\11)/]\11 + (41’]111 'y\u,z)/]zu

= (752.1 x 1,237.1) / 81,834,923,333.3 + (240.2 X 470.1) / 183,655,098,965.3
= 11.370 + 0.615 = 11.985 MPa < Jsa = 190.000 MPa ...0Kk N

f/ = (*‘M\u:'y\/)/j\u + (*l]l u,'y\/,'z)//'z w
= (752.1 X 1,186.9) / 81,834,923,333.3 + (240.2 X 1,953.9) / 183,655,098,965.3
= 10.908 + 2.556 = 13.464 MPa = J<w = 190.000 MPa ...0.K 1!
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eh) din=zsH
- ERUEN e DZ2HEE

OIIM, Af: EHLIZSHES (SN 2ASEHO 1)
f AN AM = Mmax - Mmin (4.4 2t . DI 25tF Z2HY FX)
Af = y
v lv : 88% CtHo| HHH2X QUE
y . 4% ot SAOCZEHO Hel
G
AM (kN -m ) Af ( MPa ) s fsr ( MPa )
= - lv (mn*) [y (mm) - - - - B 1
DB ot= | DL ot= DBot= [OLOt=E |8 =|0Bot= | OL ot=
O] 1970 43.541 47.733 B 126 203 0.K.
@ 1970 43.541 47.733 C 91 147 0.K.
7538.649 | 8264.386 | 3.411E+11
® 1080 23.869 26.167 E 56 91 0.K.
@ 50 1.103 1.209 E 56 91 0.K.
SEH |
AM (kN -m ) Af ( MPa ) s # fsr ( MPa )
= - Iv (mn*) [y (mm) - - - - B 1
DB ot= | DL ot= Bot= |[0OLot=E |8 =|0Bdot= | OL ot=
@ 2019 46.413 53.881 B 126 203 0.K.
@ 2019 46.413 53.881 C 91 147 0.K.
6769.545 | 7858.727 | 2.945E+11
® 1129 25.952 30.127 E 56 91 0.K.
@ 99 2.271 2.637 E 56 91 0.K.
SHEH |
AM (kN -m ) Af ( MPa ) s fsr ( MPa )
= - Iv (mn*) [y (mm) - - - - B 1
DB ot= | DL ot= DBot= |[0OLot=E |8 =|0Bdt= | OL ot=
@ 1246 23.690 43.478 B 126 203 0.K.
@ 1246 23.690 43.478 C 91 147 0.K.
® 356 6.762 12.411 E 56 91 0.K.
5311.861 | 9748.868 | 2.793E+11
@ 754 14.332 26.304 E 56 91 0.K.
®) 1167 22.205 40.753 E 56 91 0.K.
® 1180 22.452 41.207 C 91 147 0.K.




MOl O DI2HE - ZHXS SRS ZASH2H st dCIZ2EE
0l 2«1 IZAMEFE "F" 0I0, Z2E HH2 Moz It 2 Z2E 2 &3 slys
AS - Q OIIM, Av: EAECIZSSEHE? (HUS=EW LS 1)
Au= ————
Iv- Xa AS = Smax - Smin (4.4 2t. L2565 &Y X
BHH s SN SHH ZEF0 28
I/ s N\ S X RUE (= Almn® ) - y(mn)
| | I! y = Yvsu(l) - tu(l)/2
T i : Iv BM% Chpol Cipix RUlE
I a | Sa: 3 2¥HO SFNA & (mm= 4EA xs /‘/'Z
! ] Za 2% x4 (m)
M . s
- A2 ZXe =220
AS tu B A Yvsu Q Iv s Za AL usr
a2 Hl 2
(kN) (mm)| (mm) | (mm® )] (mm) (mm® ) (mm* ) [ (mm)| (mm) (MPa) (MPa)
DBGHE | 1486. 160 19.9 63 0K
- 28 | 2500 [ 70000 1212 | 8.47TTE+Q7 | ######| 8 | 22.6
DLSHS | 1944.576 26.1 84 0K
- ot ZgXe =20
AS tl B A Yvs| Q Iv s Za AL usr
a2 Hl 2
(kN) (mm)| (mm) | (mm2® )] (mm) (mm® ) (mm* ) | (mm)| (mm) (MPa) (MPa)
DBGOHS | 1486. 160 21.9 63 0K
- 30 | 2500 |[75000 | 1246 |9.330E+07|######| 8 | 22.6
DLGHS | 1944.576 28.7 84 0K




