1. AEx7A
3 2] . Steel Plate Girder + PSC BEA?,

—_

)
)

RC Rahmen(t & <)

2) xl 7 L= 41 @ 20.000 = 820.000 m (PSC BEAM)
L= 200 + 295 + 350 + 295 = 114.000 m (Steel Plate Girder)
L= 2110 = 211.000 m () A% 1,145.000 m
HE 9 B = 10.000 m
4) A s L= 19.700 m
5) BEAM A 4 1.650 m =o] H= 1.500 m
6) & 3 = EL- 18
N E=AA S D1 = awpe-oz-018 = (0.160 < 0.670
8) AH&A =
> ZAYE
(1) B Lo = 24 Mpa
(2) PSC BEAM fop = 35 MPa
> 7 A
() &4 SD 24
(2) PSC BEAM OSh 24
@ SWPC1 12 @& 7.0 mm A = 461.8 mm?
9) 3854
> ZAYE
(D) EHgx fca= 047, = 10.00 Mpa
(2) PSC BEAM
O ZY2EY 2 EU9AY 454 = f;=08f, = 28.00 Mpa
Q@ ZHY2EY L Y45
. EgoEedy 0.55f,;' = 15.00 Mpa
. & golgoa 0.25Vf.,' = 1.32 MPa
@ AAetE “-8Al
R 0.40f = 14.00 Mpa
RS PARCR 0.50Nf. = 2.96 Mpa
- tEeE 0.63Vfy = 3.73 Mpa
> P.S A
D7 % L2 e £ = 1550.000 N/mm2
e e £, = 1350.000 N/mm?
@ ZE ~EYAA] AIFE A ] & 0.837,, = 1120.000 N/mm?
@ JACK®] <8 7132 Po = 1.120 <  461.800 = 517.216 kN
@ T 2EYAAE QoA $& 0.707,, = 1085.000 N/mm2
6 &2 o] dojud Alg-32 Ae oA e <& 0.801,, = 1080.000 N/mm?

10) e Al
> EIYE : E. = 3,300V .+ 7,70C (Mpa)
= 4,700V7 (Mpa)

(£, > 30MPa)
(£, < 30MPa)



Es= 2.0x10° (Mpa)



2.t &9 A E
2.1 BB AE
D wpest 57 HE
7k WA whebgke] A3k -

ok A g wpe o] 7
t= 20000 mm > ty,=  140.00 mm

O.K

2) 3% 2 @w

2

7

‘ P.S.C BEAM ZZHX|Z : 350 mm
o o
§ § q P.S.C BEAM =0| 1500 mm
o
=
8 ]
=l
7} a8k
S\ 2.00 x  0.20 x 24.50 9.800 x 0.750 7.350
oM@l 040 x  0.18 X 24.50 1.764 x 0.650 1.147
uleks | 0.20 X 0.85 X 24.50 4.165 x 0.425 1.770
wezadsl  0.10 X 0.23 X 24.50 0.551 x 0.225 0.124
A 16.280 10.391
=7 16.280 10.391




. st (EEsks ey £9)
5 5tE]  0.25 X 5.00 1.250 0.125 0.156
sy 0.80 X 2.00 1.600 0.750 1.200
27 2.850 1.356
oh 2ol #-gst= Fots
3% | 3.00 X 2.00 6.000 x 1.000 6.000
27 6.000 6.000
nh S§kalE o] AR
-M,= 135 x My + 1.85 X M
= 16536 kN-m ( 11.747 kN'm )
-M,= 1.60 X My + 1.60 X Mp
= 18795 kN-m ( 11.747 kN'm )
-M,= 135 x My + 1.35 X My
= 22128 kN-m ( 16.391 kN'm )
-M,= 135 x My + 140 x M, + 0.68 x M,
= 19976 kN-m ( 17.747 kN'm )
“M,= 22128 kN-m ( 17.747 kN'm )
()2 ARE3HE FEeA o] RdE
O AE=xZA
MARHE © Mu = 22.128 kN'm AL ZHE M = 17.747 kN'm
88 =0 :d = 200.0mm = 2+ d = 50.0mm
MZo g=dr 1 f, = 240 Mpa FAYE = fw = 24 Mpa
gdzdaAs+ ¢, = 085 Bi= 0.9
= b = 1000 mm As D 16 @ 300 = 662.0 mm?
D 16 @ 300 = 662.0 mm?
HHE
- a=Asfy/0.85= 001176 As
- Mu=o¢-Asfy(d-= 1.20 Ac— 40800 As + 22128000 = 0 Ol A
- As(req) = 551.288 mm?
- CHE3E] P =As/ (b X d) = 0.0028
- 2= 28] : Pmax = 0.75x(0.85%B1X (fck /fy)X(600 / (6 = 0.0387




- F2E2H|

551.288

— As(req)
1160.000

— As(min)
- 4/3 X As

—AFEEZE Ac

735.051

1324.000 mm?2

OMn = 0.85XAsXfyxX(d —a 51.916 kN-m
a=Asxfy/ (0.85x fckx! 15.576 mm
SooMn = 51.916 kN-m > Mu =22.128 kN'm

© Pmin =1.4 /fy, 0.25Vfck / fy &0l Zgt 0l4=

0.0058

" As = 735051 om? Ol AFS3tofo} B,

———- OK

———— OK

O RFHEHE

ALEE 2| :P=As/ (b xd)= 0.0066
k = -np++(2np+(np)- - n=9)
- 9x0.0066 ++(2x9x0.0066+ (9 xt= 0.2907
1-k/3=1-0.2907/ 0.9031
M 7.747 x 1000000
fs = = = 74.212 Mpa
As-d-j 4.000 x 200 x 0.90¢

EHZ 170E CON'C A

j

A =2dcB/N =2x50x1000/ 7 =

Z = fs (dcA = 74.212 x (50 x = 6742.61 kKN/mm
Wa = 0.005»> [ 7 utstd ME ]

=0.005x [50-16/2 = 0.210 mm
W = 1.08-Bc-fs-*J(dc-A)-1C [ Bc:E2= 1.35 & = 1.2 ]

1.08 x 1.35x 6743 x 1075
0.098 mm < 0.210 mm

15000 mm?

2.2 TRV HE

1) vt F AR
7). F2bukeke) 2|
L= 1650 - 0.200 =
o, hebeke] 2 457
tmn = 40L + 110= 40 x 1.450 + 110 =
tmax = 200 mm
o}, whebge) £

1.450 o,

168.00 mm

t= 200.00 mm = tpu = 200.00 mm 0.K
2) 3t 2 &g Ay
7t 1A s
K= 2, 719 3.0 / 2.40 1.250
A2x=4 0.5 X 19.00 | 8.550




=23 E|0.1 X 24.50 | 2.450
g [0.2 X 24.50 | 4.900
= 7 17.150
Mp=wL?/10= 3.606 kN-m
L}, &35 EL-18
- 4450
i=(1.44/NLc - 0.2)-0. 1.254 > ##4#
i = 0.670
- ZdE (M)
el | wa#t# /(130 + 3.500 ) 37.190
E=AAS 37.19 «  0.67 24.917
A 62.107
M, =wL?/10 = 13.058 kN'm
R R
-M, = 1.35 X My + 1.85 X M.
= 29.025 kN'm ( 16.664 kN'm )
-M, = 160 X My + 1.60 X M4
= 26.662 kN'm ( 16.664 kN':m )
~ M, = 29.025 kN'm ( 16.664 kN-m )
()& A83ts deolAe] i E
ORAEZA
MAZHE C Mu = 29.025 kN'm At BOIE M = 16.664 kN'm
$ 5 =0 d = 200.0mm = 7H d = 50.0mm
Hool stsdxr : f, = 240 Mpa FAYE A= fy = 24 Mpa
gad=da2As 9, = 0.85 Bi= 0.9
=2 b = 1000 mm As D 16 @ 300 = 662.0 mm?2
D 16 @ 300 = 662.0 mm?2
© @88 E
—a=Asfy/0.85 = 001176 As
- Mu=¢-Asfy-(d-= 1.20 As - 40800 As + 29025000 = 0 OfAf
- As(req) = 726.933 mm?

- ChEHEZH|

: P=As/ (b xd)

= 0.0036




0.0387
0.0058

bh
=
i

| : Pmax = 0.75x(0.85XB1 X (fck /fy)x(600 / (6 =
=H| : Pmin=1.4/fy, 0.25Vfck / fy &oll 23t o|4=
726.933

el
R
Il

- As

—

req)
1160.000 .. Ag = 969.244 om2 O|AF AF235}0{0F Shct,

— As(min)
- 4/3 X As

—AFEEZE As

969.244

1324.000 mm?2 -—— OK

OMn = 0.85XAsXfyX(d —a 51.916 kN-m
a=Asxfy/ (0.85xfckx! 15.576 mm
SooMn = 51.916 kN-m > Mu =29.025 kN'm — OK

O dgEZHE

AF2EZH| P=As/(bxd)= 0.0066
k = —np+~(2np+(np) " N=19)
- 9x0.0066 ++(2x9x0.0066 + (9 x'= 0.2907
1-k/3=1-0.2907 / 0.9031

M 16.664 x 1000000
As-d-j  4.000 x 200 x 0.90%
HZ 1702t CON'C H& A = 2:dcB/N =2x50x1000/ 7 = 15000 mm?
. Z = fs-3(dc-A = 69.683 x (50 x " = 6331.15 KN/mm
Wa 0.005> [ = Lgretd Mg ]
0.005x [50-16/2 = 0.210 mm
1.08-Bc-fs-*\(dc-A)-1C [ Bc:&2= 1.35 2 = 1.2 ]
1.08 x 1.35 x 6331 x 10°-5
0.092 mm < 0210 mm  ———————— 0.K

j

fs = = 69.683 Mpa

=
TR TR TR TR




3. PSC BEAM HE

3.1 g4HEA

1) Fdd
FUB FUB
5 81 B I, s i FUIB = 90.0 cm
] | | FLB =  60.0 cm
o) " ® » Bl = 20.0 cm
_H2| @ —H6 B2 = 35.0 cm
B3 = 20.0 cm
B4 = 15.0 cm
H = 150.0 cm
©) H3| H H7 | H H1 = 15.0 cm
o H2 = 10.0 cm
H3 = 85.0 cm
] H4 = 20.0 cm
G Ha H5 = 20.0 cm
® n H6 = 4.286 cm
H7 = 130.7 cm
BB‘ B1 ‘ B3
FLB
M3 | Blcm) | Hlcm) [ A(cm?) Y(cm) AY (cm®) | A-Y2 (cm4) 10 (cm4)
1 90.0 15.0 1,350.00 7.500 10,125 75,938 25,313
2 35.0 10.0 350.00 18.333 6,417 117,635 1,944
3 20.0 | 115.0 | 2,300.00 72.500 166,750 | 12,089,375 2,534,792
4 20.0 20.0 400.00 | 123.333 49,333 6,084,412 8,889
5 60.0 20.0 1,200.00 | 140.000 168,000 | 23,520,000 40,000
Al 5,600.00 400,625 | 41,887,360 2,610,938
yva=AY) /A = 400,625 / 5,600 = 71.54 cm
“ypr = H - vy = 150.0 - 71.5400 = 78.46 cm
T = ((A-Y2) + 10) - (A-ytl2)
= 41,887,360 + 2,610,938 - 5,600 x 71.5400 2 = 15,837,657 cm*
“Za=1a/va = 15,837,657 / 7154 = 221,382 cm?
I =1/ v = 15,837,657 / 78.46 = 201,856 cm?
‘rf=1,/A = 15,837,657 / 5600.00 = 2,828 cm?



2) &=ekwl
TR A A TR AF 9 A = A+ A A
1 5 80 |2¢ 3 16.0 (3¢ 0 0.0
y'= 11.000 cm N = 8 EA
> SHEATH ¢ 450 mmx 8 EA (A= 127.230 cm?)
- 5 A(cm?) Y(cm) A-Y (cm?) A-Y? (cm®) I (cm®)
F v d 5,600.00 - 400,625 41,887,360 2,610,938
SHEATH -127.23 | 139.0 -17,685 -2,458,211 -
7 5,472.77 - 382,940 39,429,149 2,610,938
Sy =(AY) /A = 382940 / 5472770 = 69.97 cm
‘Yo =H =y = 1500 - 69.97 = 80.03 cm
“ €2 = Vyp — SFANA sheath =4 74A] ] 71 2] = 8003 - 11.0 = 69.03 cm
‘Lo = ((AY2) + 10) - (A-yt22)
= 2,610,938 + 39,429,149 - 547277 < 6997 * = 15246495 cm'
T =1u/ Ve = 15,246,495 / 69.97 = 217,900 cm?
o = Lo / Vio = 15,246,495 / 80.03 = 190,510 cm?
Zoo =1 / €y = 15,246,495 / 69.03 = 220,868 cm?
3) P.S A ket
USE 12 EA @& 7.0 mm = 4.618 cm?
N,= E./Ec = 200,000 / 27,223 = 7.347
ZdWAA) = 4618 x 8 EA X 7.347 = 271420 cm?
T 2 A(cm?) Y(cm) A-Y (cm?) A-Y? (cm®) Ip (cm®)
S| 5,472.77 - 382,940 39,429,149 2,610,938
P.C A 271.42 139 37,727 5,244,106 -
7 5,744.19 - 420,667 44,673,255 2,610,938
“y =(AY) /A = 420,667 / 5,744.19 = 73.23 cm
“Vp3 =H =y = 1500 - 73.23 = 76.77 cm
“€py = Vpg — oFAClA AN A 7FA 9] A = 7677 - 11.0 = 6577 cm
“Leg = ((A'Y2) + 10) - (A-yt32)
= 2,610,938 + 44,673,255 - 574419 x 7323 : = 16,480,211 cm*
“Zi3 =1/ v = 16,480,211 / 7323 = 225,047 cm?
s = Los / Vs = 16,480,211 / 7677 = 214,670 cm?
Zos = L3 / eps = 16,480,211 / 6577 = 250,573 cm?



=
=

95.0

cm

=29 WA Lol 2 te AP (=R a4 7] #P223)
A7 P223 )

O FaZ g (=2
> 6:t+ bl = 6 x 20 + 95.0 = 2150 cm
> L/12+ bl= 1,970 / 12 + 950 = 259.2 cm ol A 22k ALE
> 0/2 + bl = 145 / 2 + 950 = 1675 cm
ZYH FAH= 200 cm
B= 0.846 x 1675 = 141.71 cm
A= 141705 x 200 = 2,834.10 cm?
o a A(cm?) Y(cm) A-Y (cm?) A-Y? (cm?) I, (cm®)
P.S7d ghakad 5,744.19 - 420,667 44,673,255 2,610,938
= 2,834.10 | -10.00 -28,341 283,410 94,470
7l 8,578.29 - 392,326 44,956,665 2,705,408
“vu=(AY)/A = 392326 / 8,578.290 = 45.73 cm
Vs =yutt = 45730 + 20 = 65.73 cm
“yp=H-yy = 1500 - 4573 = 104.27 cm
“epy = Yoy — oFAONA A B4R 9] A = 104.27 - 11.0 = 9327 cm
Iy = ((AY2) + 10) - (A-ytd2)
= 2705408 + 44,956,665 - 8578.290 x 4573 ® = 29722871 cm'
“Zu =1/ vu = 29,722,871 / 4573 = 649,964  cm?
Zos =l / Viu = 29,722,871 / 10427 = 285057 cm?®
oy =Ty /ey = 29,722871 / 9327 = 318676 cm®
“Zs =1/ vys = 29,722871 / 6573 = 452,196  cm?




(2) = BEAM

D FEZ A (=20 A 7)F P223)

> 12t + b0 = 12 x 20 + 20.0 = 260.0 cm
>L/4 = 1,970 / 4 = 4925 cm = 223k AHE
> FE AYY FAHT A = 165.0 cm
Z#H F=AH= 200 cm
B= 0.846 x 165.0 = 139.59 cm
A= 139590 x 20 = 2,791.80 cm?
- B A(cm?) Y(cm) A-Y (cm?) A-Y? (cm®) Ip (cm®)
P.S7d ghabe s 5,744.19 - 420,667 44,673,255 2,610,938
= 2,791.80 | -10.0 -27,918 279,180 93,060
A 8,535.99 - 392,749 44,952,435 2,703,998
“yu =(AY) /A = 392,749 / 853599 = 46.01 cm
CYe=yut t = 46.0100 + 20.00 = 66.01 cm
Yy =H - vyu = 150.0 - 46.01 = 103.99 cm
“epy = Ypy — oFAOlA A mATEA 9] A 103.99 - 11.0 92.99 cm
T = ((A'Y2) + 10) - (A-yt42)
= 2,703,998 + 44,952,435 - 8535990 x 46.01 > = 29,586,424 ¢
“Zuw =1/ yu = 29,586,424 / 46.01 = 643,043 cm?
Ty =14/ Vs = 29,586,424 / 103.99 = 284,512 cm?
Tor =l /ey = 29,586,424 / 9299 = 318,168 cm?
“Zs =1/ s = 29586424 / 66.01 = 448,211 cm?




3.2 sFAA
D & duAets

7}. PSC BEAM A=

S AEE i
M5 | Blem) | Hlem) | Alcm?) |HZ | B(em) | Hlem) | Alcm?)
1 [ 90.0 15.0 | 1,350.00)] 1 | 90.0 15.0 | 1,350.00
2 | 35.0 10.0 350.001 2 | 15.0 4.3 64.29
3 | 20.0 |115.0 [ 2,300.00] 3 | 60.0 | 135.0 | 8,100.00
4 1 20.0 | 20.0 400.00| 4
5 1 60.0 | 20.0 | 1,200.00] 5
A 5,600.00 | 7l 9,514.29
T 0.560 | x 24.5| 13.720 | 5% 0.951 | x24.5( 23.310
W1l = 23.310 kN/m B1 B2 Bl
W2 = 13.720 kN/m S
@ BEAM 38 E BLOCK 5% (% 44%)
Bl= 0.200 m Hl = 0.057 m
B2= 0.250 m H2= 0.850 m
d= 0.200 m H3 = 0.200 m -
0.250 x 0.850 x 0.200 x 245 X 2 EA =
0.250 x 0.057 x 0.200 x 245 X 2 EAx 0.5 =
0.250 x 0.200 x 0.200 x 245 X 2 EAx 0.5 =
0.200 x 0.850 x 0.200 x 245 X 4 EAx 0.5 =
0.200 x 0.057 x 0.200 x 245 x 4 EAX 05 X 1/3 =
0.200 x 0.200 x 0.200 x 245 X 4 EpAx 05 x 1/3 =
PB =

LO-L/2

L1

L2

L4

L2

L4

W2

PB

H1

H2

- |[H3

2.083
0.070
0.245
1.666
0.037

0.131

4.232

kN
kN
kN
kN
kN
kN
kN



L
T1
h1 H1 .
‘ —h2 H2 Tz
H
13 n
’ H1
T2 T1 HZ
Y
H3 He
h
hl
h2
h3
B
B2 B/2 B/2 B1
B1
B
@ W= BEAM
> FdF: W= ( 0.750 x 1.300 + ( 1.107 + 1.150 ) X
x 2 EA) x 0.200 X 24.500 = 6.437 kN
> E W= ( 0.750 x 1.300 + ( 1.107 + 1.150 ) X
x 2 EA) x0.200 x  24.500 = 6.437 kN
@ <% BEAM
> FolR: W= 6.437 / 2 = 3.219 kN
> F: W= 6.437 / 2 = 3.219 kN
o EHE S
@ ©|5 BEAM
W= 0.20 X 2450 = 4900 KkN/m?
o I I
o o
- o
— 2
0.850 1.650 ‘
Wgo = 4.900 x 1.515 x 2500 X1/2 = 9.279 kN/m

= 1.650
= 0.200
= 0.200
= 1.300
= 0.150
= 0.043
= 1.107
= 1.300
= 0.150
= 0.043
= 1.107
= 0.750
= 0.150
= 0.150

0.150 X

0.150 X

B 8 8 8 82 8 8B 8 8 8B B8 8 B B

1/2

1/2



@ W= BEAM

Wg= 4.900 x 1.650 = 8.085 kN/m
® §4 1 Qe AR Aol X9
EEY Gl G2 G3 o) 31
4 83=kN/m|  11.295 6.838 8.082
SEREEEEE
. g
@ 2000 x 24500 = 49.000 (kN/m)
@ 0400 x 24500 = 9.800 (kN/m)
s s
0.100 x 24500 =  2.450 (kN/m) )
o} A= Yo, 7E )
1.250 (kN/m) e ¢
o AT
0450 x 19.000 = 8550 (kN/m)
o}, Ao
0.400 x 24500 =  9.800 (kN/m) h
vh AT P8 A
e Gl G2 G3 H] 31
485%kN/m  29.881 25.279 24.245
3) &3l=
7} S5
W= 2000 KkN/m
L 5ol & A3}
e Gl G2 G3 S
A 852kN/m  0.585 -0.101 0.016

t}. &35 : EL-18




gt F A A5
[=(1.44/NLc - 0.2)-0.18 = 0.160 <
1= 0.160

v, Bel3 A

L2 oA o] FstF o R At

D EFRT
7h Axpr gled Ak
S 8}E W= 3500 x 3.000 = 10500 (kN/m)
HAARHE M= 10500 x 1.066 = 11.193 (kN-m/m)
b @At e g
RS EE
sy W= 3500 x 1500 = 5.250 (kN/m)
A2} W= 3.750 x 1.500 = 5.625 (kN/m)
2gspzx  10.875 (kN/m)
@ AAEHE
ZA= )= 95250 x 1.066 = 5.597 (kN-m/m)
gz M= 9625 x 1066 = 5996 (kN-m/m)

11.593 (kN'm/m)

B
oo
EL
ofy

@ F-Ao HAFeS == 5 AEE 0 19700 m
@ 385 1180 kN
1) Als3ts

Q= 217
W= 11.02
2) AlEsts
Q= 2259
W= 11467

3) SE= 22484 kN/m)

0.7



3.3 &&SHAN

D wsE AR

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4« 4« «

BEAM

4 %

ol

ofy
M

Bl

i

FHFQAD

F32(270)

A A& 8k

Al

671.683

1,260.480

715.550 14.2:

163.530

84.120

32.590

3,5659.593

671.680

1,194.770

937.910

-6.300

-3.240

79.480

3,612.320

g
0w
O
o¢]

i
tlo

FEYR

oz T

EAM % SLAB

Np

NIESENES
o

( Np =

(Nc= 0.846

7.193 :E,/Ec )
“Eeg / Ecs )

By
S

ERERS

(m?)

ZIYEGH

3§38 (MPa)

PC ZA

SLAB

PSC BEAM

(MPa)

o
[

o)
@]
o
2

ki
el
=]

PC 34

=491

F BEAM

0.2179

671.683

-0.1905

-0.2209

0.2250

617.420

-0.2147

-0.2506

0.6500

1,260.480

-0.2851

0.4522

-0.3187

0.6500

-0.2851

715.550

0.4522

-0.3187

Al
o
ol
ol
ol

14.220

0.6500

-0.2851

0.4522

-0.3187

EIF(LAN)

163.530

0.6500

-0.2851

0.4522

-0.3187

FSHAA0)

84.120

0.6500

-0.2851

0.4522

-0.3187

AAE NS

32.590

0.6500

-0.2851

0.4522

0.061

-0.3187

-0.102

0.740

7

4.248

9.319

-12.630

68.970




(2) W= BEAM

—H
Hr

e

(kN.m)

TdE

ERERS

(m?)

PC ZA

SLAB

(MPa)

PC 44

=49

PC %A

Z=A9A

“ BEAM

671.680

0.2179

-0.1905

-0.2209

730.060

0.2250

-0.2147

-0.2506

1,194.770

0.6430

-0.2845

0.4482

-0.3182

27.010

937.910

0.6430

-0.2845

0.4482

-0.3182

0
ofi
P,L
ofi

7.960

0.6430

-0.2845

0.4482

-0.3182

FaE(AAX)

-6.300

0.6430

-0.2845

0.4482

-0.3182

ofd
ol
of

N

ERF(LH0)

-3.240

0.6430

-0.2845

0.4482

-0.3182

A A& 8k

79.480

0.6430

-0.2845

0.4482

0.150

-0.3182

-0.250

1.800

7.960

4.172

9.764

-12.902

70.940




3.4 TYP2EFX

)AL PSZAA N AE

> FrEAT n=
> (PO @ el a4

A

2

s B

>

(1) P.S%2d 3 SHEATH Ato] o] wpzhol] o] & &4

P,/ P, = 0.70 = 7}4

(P.S.C 1o] A Al4kel] + A=A P158)

& — 1A,
P,=———"—"—""= 92454062 N
1+282 ¢
rzz p2
o] 71 A, Pe :P.S7ZAde Fadds (kN)
f, : BEAM] st & <178 (MPa)
fo @ ZYREY2 29T 580452 (MPa)
A, T e £ (mm?)
Voo - B um o]l =A A st X Al (mm)
ry? ¢ v el w2 (mm?)
I.o/A=  152,464,950,000 / 547,277 = 278,588 mm?
fPt= P./n= 2,454,062 / 0.70 = 3505803 N = 3,505.803 kN
A 170 mhete] 1= (Pr)
P,= 0.70 fpy-Ap = 0.7 % 1,350 x 461.8 = 436,401 N = 436.40 kN
L PSHA A (n) = fPt /Pt 3,505.803 / 436.401 = 80 EA — 9 EA

(=24 A 715 P 309)

? OF BEAM
1

SEREAST () = 0.250 (1/rad)

st EAS (k)= 0.0050 (1/m)

L<40m , a < 30 , m+ k L<0.3 ¢4 , x=L/2

P, =P, et

P, =P, e bt

NO Deg Min Sec NO Deg Min Sec
1 8 42 38 6 4 58 11
2 7 18 53 7 2 36 29
3 13 16 49 8 2 36 29
4 11 0 47 9
5 4 58 11 10




No. P;(MPa) L(m) y(cm) a(rad) 1-1/EXP(ma+kx) | Py(kPa)
1 577,989 20.840 90.000 0.1520 0.0862 49,804.000
2 568,568 20.820 70.000 0.1277 0.0805 45,792.000
3 580,760 20.940 130.000 0.2318 0.1044 60,649.000
4 569,676 20.880 110.000 0.1922 0.0954 54,342.000
5 548,064 20.780 50.0 0.0867 0.0710 38,907.000
6 543,631 20.780 50.0 0.0867 0.0710 38,592.000
7 532,548 20.760 30.0 0.0455 0.0613 32,655.000
8 528,114 20.760 30.0 0.0455 0.0613 32,383.000
9
10
Al 4,449,351 166.560 353,124.000

3t 556,169 20.820 44,141.000

(2) P.S 24 ME=F] o & &A% (2 A A 7] P309)
@ P.S 741 ¥ SHEATH Afo]efl whzko] 9l&=7 9
Al = A
A,-E,
App= A LApEp o] 71 A, AfL=3~6mm
= 0.6 X 461.8 X 8 X 20x10°= 443,328,000 N
npkel ol gk E4 o] Ao ® Witthal 7HAY
-
hi
hi
o 5 Pe
148351-1483.51 cm |

P, = 1,204.35 x 8 X 461.8 = 4,449,351 N
Pg= (1,204.000 - 95585 ) x & X 461.8 = 4,094,930 N
APt= 4,449,351 - 4,094,930 = 354,421 N
10.4100 354,421 =4, hy
h; = ( ##### /) 10.4100 ) 4,

App = £, Xh; X1/2 X2EA = {; xh, = ¢,2x (354421 / 10.4100 )

= 443,328,000
A = 4 ( 443,328,000 / (354421 / 1041.000 )) = 1,141 cm
= 1141 m > 10410 m
QAO] M EFo| ofg A4S a1e

@ P.S 7413} SHEATH Atelel mhzto] gli=75-
Ep-Al

AL




NJps = ———

= 2.5 x10° x 0.6 / 10,410.00 = 115.27 Mpa
7141,
A fps AHAZA AN gl P.S A9 -S4 o] #a% (MPa)
Ep P.S o] g Alr
AL P.S Ao ST ( Al = 6 m/m #-8)
> ¥ P.S.CH oAz P.S 743 SHEATH Abelo] mhke] Q=3 0= ejshar
lone JAR AER A 42 T oAM= gleAo s ARy

B, = Ap E, A_/[

s | agen [ adelw/) | pSAdwRd | A4dA25% Po
(mm) Ap (mm?) A ¢(mm) N)

1 1 10,420.00 461.800 6.00 53,182

2 2 10,410.00 461.800 6.00 53,233

3 3 10,470.00 461.800 6.00 52,928

4 4 10,440.00 461.800 6.00 53,080

5 5 10,390.00 461.800 6.00 53,336

6 6 10,390.00 461.800 6.00 53,336

7 7 10,380.00 461.800 6.00 53,387

8 8 10,380.00 461.800 6.00 53,387

T 461.800 53,234

(3) A ES] GAFFol o3

by

a3

Afpel =05- far
E

o 7] A,
Es =P.S Ao &3 A+
E. = 8500-(fc)"(1/3)= 8,600 X ( 36 ) = 28,066 Mpa
feir : A $ FRlo] AT T ~Ed 2~ ol o) HAsHE 1A
SHAA ZATES] SHoRHN "feir" & HWRUMET} B s =
A A A ALt
:().5.?.[/%g N - 1+fd0g]

ci

o] 7] A,
fctg : TP AEF 20 93 P.S A A9 X9 &
fdog :  FW Tl ©F P.S Al A9 A 9] 8¢




N : PSZAA A

fpt2 = fptl — A fpf — A fps

= 120035 - 9558 - 11527 = 99349  Mpa
P= Nfpt2Ap= 8 x 99349 x 461.800 = 3,670,354 N
fg= L P 18.178  Mpa
Ac Zp2

Ma _ . . = = =
Sy = = -3.041 Mpa # Md : AT AF] o @ FFAe Ao mAE

Zp2
feir= 18178 x((8-1)/8) -3.041 = 12.865 Mpa

E _

Afped = 05— for = 4584 Mpa

Cl

Aﬁt: 2'Af];el"(N_l,)

N -1 , Pt3 = A fpt ‘Ap
71 A,
Afpei:  ZAYES] @AW o3 4% (MPa)
N P.S AN N= 8 )
i 74
A, P.S 74 9] @A
ZAANT | A A fpei A fpt A, Py (N)
1 1 45.840 91.680 461.800 | 42,338.000
2 2 45.840 78.580 461.800 | 36,288.000
3 3 45.840 65.490 461.800 | 30,243.000
4 4 45.840 52.390 461.800 24,194.000
5 5 45.840 39.290 461.800 18,144.000
6 6 45.840 26.190 461.800 12,095.000
7 7 45.840 13.100 461.800 6,050.000
8 8 45.840 0.000 461.800 0.000
9
10
(4) T 2Eg 2 =PAF P.S A 1Y
ZAANE | 23EA 2 Py Py P Pt (N)

—_

577,989 49,804 53,182 42,338 432,665

1
2 2 568,568 45,792 53,233 36,288 433,255




(5) ZE|2Eg s R34 59

r

BRI

D ZmEd 2z o 2AE S
fpt3 = fpt2 - A fpei

= 1,204.350 - 95.58 - 115.27 - 45.84 = 947.65
P,= = 3,501,006 N

P’ P'-(—en
fct:—+M = -4.694 Mpa

Ac Zt2

P!/ Pt"€p2 _
fcb= + = 19.083 Mpa

Ac Zb2

@ F AFel @ 2AE S Hx

fct = 3.08 Mpa
fcb= -3.53 Mpa

> T AEY A 2QA 50 ZAE ¥ FA (D+©Q)
fct = -4.694 + 3.083 = -1.61 Mpa
fcb = 19.083 + -3.53 = 15.56  Mpa

3) AAIEtE AEA 9 BhF
(1) FAYES Az o3 &4F [AEAHA7|=(=9HH 2016) © P 10-116]
A fpsh= 0.80 -(119 - 1.05 ‘H,)
o] 7] A,
Heo 919 A2 A3t FosE (%) (FWe] F FdFE H, = 70 %)

3 3 580,760 60,649 52,928 30,243 436,940
4 4 569,676 54,342 53,080 24,194 438,060
5 5) 548,064 38,907 53,336 18,144 437,677
6 6 543,631 38,592 53,336 12,095 439,608
7 7 532,548 32,655 53,387 6,050 440,456
8 8 528,114 32,383 53,387 0 442,344
9

10

A 4,449,351 353,124 425,869 169,352 3,501,006

> P.S Ao g4 . Pt =Pj - Ptl - Pt2 - Pt3

Mpa




= 0.80 X( 119 - 1.1 x 70 ) = 36.4 Mpa

N

(2) ZAYES Agolxo| ot &AF [HEdA7]FE(="4 2016) : P 10-116]
A fpcr = 12 -fcir = 7 +fcds
7] A,
fcds ZR]ZEYAE 7HsE GAlo] EAlshE A TS ALe 1 % BE 1A
&

[¢]
ojsl WAet= P.S A Aol el a2 Ee

@ 9|5 BEAM

fcir = 14.298 Mpa (WY &4%F 3x)

fcds = 246 + 396 = 6.42  kgf/cm?

Afpcr = 12 X 14298 - 7 X 642 = 126.64 Mpa
@ W= BEAM

fcir = 14.298  kgf/cm?

fcds = 291 + 376 = 6.67 Mpa

Afper = 12 x 14298 - 7 X 6.67 = 12490 Mpa

Mol el o]t &M [HEAdA7]=(=RE 2016) : P 10-116]

Afpf: ¥ = AHQL 0.7fpu o] stoll A wpEA | &k 33 A

(A fpf = 95.58 Mpa )
Afpei: ZAZEC] BAFFH o5 =4 (MPa)
Afpsh: ZIAES AxFFHd o3 &% (MPa)
Afper: FATES A o]Zo] o3k AT (MPa)

> 2R AL

Afpr= 126 - 0.3 ‘A fpf - 0.4 ‘A fpei — 0.2 -(A fpsh + A fpcr)

O €& BEAM

A pf = 95.58 Mpa

A fpei = 45.84 Mpa

A fpsh = 36.40 Mpa

A fper = 126.64 Mpa

Afpr = 126 - 030 x 9558 - 04 x 4584 - 0.20

X ( 36.40 + 126.64 ) = 46.381 Mpa

@ W= BEAM

A fpf = 95.58 Mpa

A fper = 45.84 Mpa

A fpsh = 36.40 Mpa



A fper = 124.90 Mpa
Afpr = 126 - 030 x 9558 - 0.4 x 4584 - 0.20
X ( 36.40 + 12490 ) = 46.729  Mpa
(4) fra T REHA
@ 9|5 BEAM

> P.S A Fa sy

fpe= fpt3 — A fpsh — A fpcr — A fpr

= 947.65 - 36.40 - 12664 - 46.381 = 738.230
> fraAs
n= fpe / fpt3 = 738.230 / 947.65 = 0.7790
> R ZeAEYA
fcte = n-fct = 0.7790 X -4.694 = -3.657 Mpa
fcde = n-fcb = 0.7790 X 19.083 = 14.866 Mpa
@ W= BEAM

> P.S A4 FaE 1Y

fpe= fpt3 — A fpsh — A fpcr — A fpr

= 947.65 - 36.40 - 12490 - 46.729 = 739.622
> fraAe
n= fpe / fpt3 = 739.622  / 947.65 = 0.7805
> fra ZEsEd s
fcte = n-fct = 0.7805 X -4.694 = -3.664 Mpa

fcde = nfcbhb = 0.7805 X 19.083 = 14.894 Mpa

Mpa

Mpa



.5 SHAE
D -s93A
= TIPXEG A W2t B AT | FrHaAstE g%
e RE R ] - - - 2.358 1.339
2 Ar A -3.657 3.083 2.744 1.939 1.101
Al Ay &4 14.866 -3.526 -2.876 -4.422 -2.510
- PC A 738.230 21.870 17.720 28.450 16.150
S8 A - - - 2.255 1.770
2 AY g -3.664 3.083 3.244 1.858 1.459
A A sa 14.894 -3.526 -3.401 -4.199 -3.297
- PC A 739.622 21.870 20.960 27.010 21.200
2) 9|5 BEAM A&
T2EH 2 9] AF AAsHE 28
T B g 5 BEAM ¢ A fra =g E3lacy .
ZEY 2 A 2Ef 2 | (23, 83F)
- ) -4.694 3.083 -1.611 -3.657 9.319 5.662
BEAM | & 4 19.083 -3.526 15.557 14.866 -14.367 0.499
& & &9 -1.32 < A< 15.00 0.00 < A<  14.00
SLAB 4.248 4.248
& &3 0.00 < A<  10.00
3) W3 BEAM A&
TYP2EHE EY FF AAstE A-&A
T =g Z BEAM 9 . a2y 35 A
2EY A A5 2Edf 2 | (23, F3%F)
- g -4.694 3.083 -1.611 -3.664 9.764 6.100
BEAM | 3} 4 19.083 -3.526 15.557 14.894 -14.696 0.198
& & &9 -1.32 < A< 15.00 0.00 < A<  14.00
SLAB 4.172 4.172
& & &9 0.00 < A<  10.00




3.6 SRA=HE

1) 95 BEAM
B= 1675.0 mm (AALNES] B stad 3z
bl= 200 mm (NE2F71)
dp= 1,500 + 200 - 110.0 = 1,590.0 mm
A,= 4618 x 8 = 36944 mm?
fpe = 738.230 Mpa (FEZIY2EH2)
0.5fpu= 05 x 1,5650.0 = 775 N/mm?
fpe < 0.5-fpu oJE=E A il W% H3Fxo] ote] A4k
fps = 0.93 - fpu=093 x 15500 = 1,442 Mpa
Ap -fps = 0.85 *fck ‘By¢c ‘B
==>c=(3694.4 x 1442 / 085 x 24 x 0.85 x 1675.0 ) = 183.0 mm
a=Byc= 0.850 x 183.0 = 155.55 mm < h= 250 mm

LAY W o R kel A4

d—x
= 00268 > 0.015
. ot E,,

™
Il

€eu * ’E‘E—B]E ﬁ%“’q?}c’ﬂ*‘]ﬂ %]EH %6515 (: OOOS)
€y = fpe /Ep = 738.230 / 2.0-10°= 0.003691
fps= 0.93 - fpu= 1,442 Mpa

> A PS A
gp = pp fps/fck < 0.36 B;
71 A, pp= Ap/B-dp = 0.00139
gp = 0.00139 x 1,442 =+ 35 = 0.0572 < 0.36 B; = 0.3060

> 33 ZdE  dMn
®Mn = ®(Ap-fps-dp-{1-0.59p ,-fps/fck})
= 0.85 X( 3,694.400 x 1,442 X< ##### <41 - 0.59 x 0.00139
x 1,442 + 24 }) = 6,845,830,578 Nmm = 6,845.831 kN-m

D Sebeks 28Ale] FRHE M
M, =1.35 X(F9W+ F 3 g ste+ FF24sts) + 1.85 X(&85)
= 1.35 x( 671.683 + 617.420 + 1,260.480) + 1.85 x 715.550
= 4,765.705 kN-m
> Fs=0Mn/M, = 6,845.831 / 4765705 = 144 > 1.0 ---- 0K



2) W& BEAM

B= 16500 mm @HAALNES] EHH FAEA Fx)
bl= 200 mm (BFA)

d= 1500 + 200 - 1100 = 1,590.0 cm
A,= 4618 x 8 = 36944 cm

A pe = 739.622  Mpa (Fraza=Edn)

0.5-fpu= 0.5 x 1,550.0 = 775 Mpa

fpe < 0.5-fpu o|BR TAg thal A& E Hgzdol oate] ALt
fps = 093 - fpu=0.93 x 1,550.0 = 1,442  Mpa

Ap -fps = 0.85 “fck -Byc ‘B

==> c=(36944 x 1,442 / 0.85 x 24 x 0.85 x 1,650.000 ) = ##### mm
a=Byc= 0.850 X ##### = ##HHH#H# mm < h= 250 cm

LAY B oz Hgste] ALt

g, = d-—x &, +g,= 00263 > 0015
X
7] A,
oy ZAYE GFADNA Y Ho MY = (= 0.003)
€e= fpe/Ep=  739.622 / 20-10°= 0.003698
fps= 093 - fpu= 1,442 Mpa O F AL

> ) PS A=
ap = p, fps/fck < 0.36 B;
o 71A, pp= Ap/B:dp= 0.00141
gp = 0.00141 x 1,442 =+ 24 = 0.0846 < 0.36 B; = 0.3060

> &3 ZdE  OMn
®Mn = ®(Ap-fps-dp-{1-0.59p, fps/fck})
= 0.85 x(3694.4 x 1,442 X ##### x4 1 - 0.59 x 0.00141
X 1442 + 24 }) = 6,840,466,201 N-mm = 6,840.466 KkN-m

> Feels A-8A1e] FRAE M
M, =1.35 X(FW+ A d ngdsta+ AT sts) + 1.85 X(Zehz)
= 1.35 x( 671.680 + 730.060 + 1,194.770 )+ 1.85 x  937.910
= 5,240.422 kN-m
> Fs=&Mn/M = 6840466 / 5,240.422 = 131 > 1.0 ---—— 0K



4. W3ty B}
4.1 3-&3HHAYA o3 W3ty Hrt
D sk 4
Wake RF = (f, - £ )/f.(1+D)

T i f, fy fL(1+D RF 44
o ZeB o 10.000 2.358 1.339 5.708 1610
= [ A9 44 14.000 4.108 1.101 8.985
Q A9 sk 0.000 4.042 -2.510 1.610 0K
PC 71 [108,000.000 806.270 16.150 | 6,637.383
B 4o 10.000 2.255 1.770 4.375
u 1.143
= | A9 A4 14.000 4.521 1.459 6.499
3 Ad & 0.000 3.768 -3.297 1.143 ox
PC 721 [108,000.000 809.462 21.200 | 5,056.157
2) 71EsHe
Powgsg = RE X Pajygz
T U ah& A7 85 7] &84 H] a1
A57d 1.610 18 28.98
W4 1.143 18 20.57
3) F&sty
Pagusey = RF X K XPyyg2
7 BAA R 7] E )32 &8k H] 3L
DE L= 1.111 29 32.20
W7 1.111 21 22.85
4.2 Z=AAEA 95 W Fr}
1) Wik 2Hg
Wake RE = (0.85M, - 1.4My )/(2.00M, (1+1))
TR DM, My M (1+1D) RF H| 31
S5 6845.831 2549.583 715.550 2.289 0K
W7 6840.466 2596.510 937.910 1.709 0.K
2) 71%& st
Pruusg = RE X Pajyaz
S Ul ah& A 85 71 &84 H] 3L
A5AH 2.289 18 41.20
W7t 1.709 18 30.76
3) FE&sky
Pggyeeg = RE X K X Puygz
T BAA S 7] &) 8 F&ulshe H] L
A57d 1.111 41 45.77
WEAH 1.111 41 45.77




	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf



