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= A} ; 1Az

1. & =A )
- 1) ®4 : Precast Arch Box 13450m * 5429 m
=1} x=1
1.1 gigh Arg Xz L = 13.450m
1.2 8t5 =¢ S E: 240 m
1.3 &1 23 E3 D 3000 m
X|at2l 1 1.000 m
Atzf(skew) : 90
2. e oty T\ EEA  HET|E
3. AbAIEHA 2) AL BRI E ¥ MAY|IELS
&t A
3.1 sifA 283 [OR=EL=
i 3.2 sHEel AbE
! - - - &3 Precast Arch Box
3.3 8% #st fue = 400 kof/ew
3.4 SE =% E. = 10,500 » Vi, + 70,000 = 280,000 kgf/er
i 3.5 M chpe
-7iE HEE
; fou 270 kgf/ai
4. ElH AE Ec = 15000 iy = 246,475 kgf/er
4.1 Precast Arch Box 23 H &
=
42 HEeld K 2 0|z A ‘ OB e men s
H * = A recas’ OX
: 4.3 PAB HH iZR HE i fy = 4000 kof/or (Deformed Steel : 01& )
4.4 XxjeE AE Es = 2000000 kgf/c

4.5 FHo g erE Y He ! L IlE BOEE A
fy = 4000 kgf/en {Deformed Steel : 0|8 H2)

i 5. SAP2000 OUTPUT Es = 2000000 kgi/er

©® P.ABEH 2 #HE E}

[

7l

B

S Ehe H R FE AT My

AN HE L SE 33 MAY
) HE HE

JOEHE

. i o)z 2 HE

o

@ uiE 2 (25 H2) 73
A ZEDUAIIE 4.7 Bietm 2 &4

4.7.5.7 sl

A=l o)
120 | 5t e
HEE = o 67% T EHE g 014
O s2H%
w20/ Vis2s = 307 % (L=305/2=1525m ) _ S—
MIN(30.7%, 67%) = 30.7% Ol 2 2 As,req » 0.3078 H 2% EX5H Dim)| SAA i)
o 2EHIT olMoz WY 035<D=1 0.30
1<D<2 0.20
2 <D<3 0.10
B.PABEHS £% 9 82 H2  (Z32(= Fx MA 21E(1999) - 5.7 p103) 5<b 0.00
a6 p = 0.0020 @ =B WS ()
=0 SIS PUS B E SR R 160 REE0l 2 M Eo| 2 g F
. b= 100 on ERTo| NEEE AR BUEY} BOID Fof S7 BT WS PUS
p =i OfIA], !
b*d d= 50 cm

Ac=psbxd 00020 ~ 100 « 50

ol BE1E Aee FA
= 10.00 ci/m O|A& S & Bto{o} e},

Eoll chaf et Tef

3) BEX =Y
H2u| p= 0.002 ) )
e . b= 100 o - EUE oz o= 30
‘ b= oL d= 85 em ! - BA EY A K =1 -sine=  0.500
f -SAE, ENEv.= 19 W
| Ac=p+brd 00020 + 100 - 85 ~
: 17.00 ai/m OlA+S 2 Bjojof Bhch. T3 e

> ZRI A JIE (2000) - U RES

> BARERTHEATIE(1999)-HHRES

> R2ARIE EF AIUAM (1999) - ¢4 IER

> DEER o BET M 71F (1999) - BF T2 ZA}
I> AASHTO (16th Edition, 1996)

BRE2IA A AR KRy

B2 i 22 SR | 34 0f5}, 40en0l 3R S0{0F Fhoh
4)PABHEHE M 2IE AN

DRIRIE RE MAIE 542 TR AE 2AE 7Y B -

12 abE xEA

2.50 t/m - i
1.90 t/mw
0.90 t/m

MO etabel BE)




ofn

S rofrafn
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&DT 13,2 f‘»‘ 13.250°
gy 13450 Fon & 13,450
5
L
Sl
—
L 30,500
i _PABE X

P.ABSpan mo

PABE0l  5429m

_En3 3.000 m

CHWL 1.000m

CHA FA 0,500 m

=

1 Seg. #O|

500 m

1.500 m

400 kg/on
4000 kg /ol

270 kg/cn

P/W B0l 1.843 m
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400 = 1.400

1.400

3. afAlal A
3.1 mE

1)PABEE B

7
1

1.400

400 = 400

400 = 1.400

400 = 400

400 400

=
S
2

o |ro

.400

s

s

=]
2

400

n
1
1.400
1
1

> 400 400

2|

oo r

400 = 400

S|

400 400

1
400 = 1.400

1

1

p

1

200 =

400 = 400

400 400

1
1
1.400
1
1
1

400 400

ololojololo|ololololo|ololololole

+_1.400 1.400

ololololololo|olololololo|ololololo

sfrofm |

1.400 = 400

1 T

2) ddatw

64 6 55 80 o0 400 40051 000 400 314 45 316 410 40
T 1

I

T

140 01 407 423 04 g2 506 g7
IR

438 3 g 431 437

3) SPRING #|%

Viay = Vs x

Kvo x (Bv / 30)"(~3/4)

2138.925 crr £ 1500 cm

50 cm

' R| el
H = (kat/ant)
| EHex et & (m)
Ec = 80,000 kgf/eri
a=4.0 (xlgrete FEA$)

b

1/30 X 4 X 80000 % (2138.925/30)"(~3/4)= 4347334 kgl/ent
= 434733.4 t/m
BE | FEHE | A2DAS

401 0.463 201064.2

402 0.675 293445.0

403 0.654 284315.6

404 0.884 384087.0

405 0.884 384087 .0

406 0.883 383869.6

407 0.883 383869 6

408 0.884 384087.0

409 0.884 384087.0

410 0.883 383869.6

411 0.884 384087.0

412 0.884 384087.0

413 | 0885 | 638s06 |

414 0.884 384087.0

415 0.884 384087.0

416 0.883 383869.6

417 0.884 384087 0

418 0.767 3334405

419 0.650 282576.7

Hy X VA =4 X Z By
1 ~14.250| ~5.679 25 14.166 413
2 |-14.250| 50260 26 50 14.230 414
3 |-14.250| -4.372 7 51| 14250 418
4 —14.250| ~3.719 28 52 14.250 416
5§ |-12230| -3283fl 2¢ | 0.300 53 | 14250 417
6 3¢ 0.300 54| 14.250 418
7 1
8 _|-13.748] -2 16|l 32

-1.832fl 33
sl as
~0.608 5
0256 36
-0.057f 37
0.000 | 38
~0.067[ 39
-0.256 | 40
~0.608
1.131 42
-1.832fl a3
-2.165 4
-2.444 5
2860 46
23 -3.293 7
24

M HEE A D Kh o= 10000 ton/m

13-




4) 71 E selE HM= 210l

A2 71 (2000) 2% T P377)

, 850 13.250 1.300
P 1 |
T
t \‘-
11| 407 31 419 E
‘ E

11=0700-025+0.85=04875m
12=0425-0.25+1.40=0.076m
700 -0.25 % 1.30 =0.375m
14=0650-025+*1.40=03m

(SAP2000 input file) &=

nefstx| kg

BZEAS1=03 (015=D<1)
BO=14.45m
W=(2D+0.2+4

2D+D+01) 2
~24+1+1+01)%2=106m

4.225)

0.25+1.0 ~ 4.225)

|E2HPY) - X|314: g1 &

1.15 a = 1.042

HE Pv=a-y=*D
W3 t/m”
5/ 23] 1.8 = 11.967011.042 » 11.957 = 12.459
6l22f 1.9 » = 1113411042+ 11,134 = 11602
7121 1.9 - 5444 = 10.344]1.042 ~ 10342 = 10778
8]20] 1.9 - 5165 = 9g14]1.042 » 0814 = 1022
9| 19] 1.9 ~ 4832 = gi8 |1.042 = 9.568
10018 19 + 4181 = ve9 [1.042 ~ 8.179
1j17) 1.9+ 3608 = e8s5|1.042 = 7.143
12116) 19 » 3.256 6188 | 1.042 ~ 6446
18115) 9 - 3057 = seos|1.042 ~ 6.052 |
14/ -] 19 - 3000 = s5700|1.042 = 5939
4) AMEL} (Pyw) - AlstE: gl
Pv=a+y+D
a=1.042
y1=1.9 tm
¥sub =09 t/m
=2y .
o st el (KI5hs ofell 3 Pw
5123 3.80 3 864 1.042 7.986
6 |22 3.80 3.474 1.042 7.580
7121 3.80 3.100 1.042 7.189
8120 3.80 2.849 1.042 6.928
9119 3.80 2548 1.042 6.615
10]18 3.80 1.918 1.042 5.958
1117 3.80 1.447 1.042 5.468
12(16 3.80 1.130 1.042 5.137
131758 3.80 1 1.042 4951
4] - 3.80 1.042 4897
ex) 5 ¢l BE
X h% $ 9

@ SEE 85 HEAM

EHID=30m

EAN%1=01 (20<D=30)

BO=14.45m

W=(42+2D-4+41-D)=2
=(420+2+30-4+41-3)+2=146m
a8e2 Bo<WY ET

B el 2ol 3E(DB-18)
(2x7.2)/3.0=4.8tont/m
2EEQ At oF (FAF 02m , £E2S)
{P1(1+)}/(2D+0.2) = { 4.8 » (1+0.1)}/(2+3+0.2) = 0.852
PvI2 = {2P1(1+)}/(2D+0.2) = { 2%4.8 » (1+0.1)}/(2x3+0.2) = 1.708

Agse W #EE
{0.125 BO® + 2+B0 - 8.4 — (BO -~ 4.2)D}
B0 °

8+ Pvi2{8.4-2B0~(B0O-42)D}
B0 *

0852 {0.125  14.45° + 2+14.45 — 8.4 — (14.45 - 4.2)«
B 14.45 °

8+1.703+4{8.4-2+ 14,45+ (14.45-4.2) » 3.0}
14.45 ¢

= _108.036 + _139.646 _
208.803

1.186
® o ser s GHE
= 2.0+3.0+*15+1186+2.15=11.55 t/m
W elmEn
11.55t/m > 6.27 t/m 0|22,

31 3.00me ZFIHH 223 Z OISR JiEAl E51EE £12 3me WE
D245tod Pvl = 1.186 t/w 2 HE8

«Pvi= 1.186 t/m®  (P.A.B &al 2ol M5h

-15-

Pyw=1.042 « (3.8 + 3.864 ) = 7.086
5) FHEU(Ph) - X5t g

E=] THER
W t/m”
112700500 « 19+ 8929
| 2i26[0.500 « 1.6 + 8276
3125[0500 + 1.8 =« 7620
4§24[0500 « 1.6« 60969
5123[0500 « 1.9 + 6543
6122/0.500 «+ 1.9 ~+ 6110
702110500 + 1.9 + 5604
8120[0.500 «+ 1.9 =« 5415
9119[0500 + 1.9 =+ 5082
10118/0.500 « 1.9 » 4381
11017[0.500 « 1.9 « 3858
12016[0.500 + 19 + 3506
13115[0500 + 1.9 - 3307
14, J0500 + 19 + 3250
1011201{ 0,560 + 1.9+ 8929
1021302| 0.500 * 1.8 * 11,039
401 437' 0.500 - 1.8 11738

ox) 18 EE

Kosyx(n1+h2+1/2)=05+19~(5679+3.0+0.5/2)=6.483
hi IS EE ZREE (5679 m), h2 1 ETT (3.0 m), t: PAB ZaH= F4 (0.5 m)

6) =8 EQH{Phw) -~ X 5t%= 220

=
; Xlsts 9l [Rlsts ofel| S Phw
27 900 301 5.018
26 .900 2.824 4.724
25 .900 2.530 4.430
241900 2.236 | 4.136

N
5]

900 2.044 3.944
900 1.850 3.750
900 1.662 3.562
.900 1.537 3.437
.900 1.387 3.287
900 1.071 2971

22

slele[s[olo]= oS~z

»




t:PAB EelE M (0.5 m)

7) #€ (Pw) (GL - 2.0 m)

D
Aot
1 6.929
2126| 6.276
3125 5622
4124] 4.969
512 4.543
6122 4.110
7i21 3.694
8120] 3.415
9i19] 8.082
10:118] 2.381
17 1.858
12i16] 1.506 ex) 1
13115] 1.307 1.0+ (5.678+1.0+
14 1.250 X (5.679 m)
101301 6.929 h2 Foy Ao R[5
102i302|  9.039 t:PAB =22 F4 (0.5m)
4011487]  9.739

EENHEERE

S2ynuY g

Shas gL

6) FHEQH(Phw) - |

-20-

3.3 sHEMSH

4 HHEY Py - A5 2l

Ry gy,

fre

X5t 50emE & 7}

22 EIJim ojarel &

W0 U EE
Bk - gael 7)

3.00m ojMo 2

BB (7Hd Al

PVL)

sor pw) |¥

COMB.1 1
COMB.2 1
COMB.3 1
7
1
7

COMB.4
COMB.5
COMB.6

ol
o
=2}
o

2) AH8stE HEA

FHEY
(Phw) ~5=01 | 42 (PW) #atE (PL)

Agul

R KR
(sw)

Q
Q
z
@
=[: -

22000 Input File
Input F

.

= ET Input File
MAT1.$7 7 MATT.$2K
MAT1.$2K : MAT1.$2K
MAT3.52K COMB.9 MAT1.$2K

MAT1. 52K
MAT1.53K
COMB 6 MAT




=% | COMB.7 | COMB. 8 | COMB. 9

5.34 5
18.45 18.45
25.87 25.87
28.55 28 8F
2586 25
18.44 16.44

46.21

—51.42

[y (57 Fe=] 1= I F=N Pt I poe) o e P ] o Bl ) Gl B GRS o

2
-63.56 -86.92
4 -48 .86 -71.16
-27.18 -45.39
-10.72 -21.58
7 0.00 0.00
10 -8.84 -8.84
10: -16.50 43.96
40 00 0.00
40. 18.04 41.67
40. 28.56 -26.75
404 0.87 -27.56
405 -8.86 -17.91 9.7
406 ~8.54 -58.06
407 29
408 49
409 67
410 g
411 82
412
413 .
414 76 78
11.80 EK)
12,09

22 23-

ALE S e
HE | COMB. 7 | COMB. 8 | COMB. 9 |COME. 10| COMB. 11| COMB. 12 MAX
1 20.24
HE 0 5
28 COMB. 6 MAX 5 o
3 25.38
1
4 2764
2 3 -
5 5 253
6 20.79
4 =
5 7 2279
5
8
6 9
s
3
: ?
9
Q
2
y [
1 17
€ 8 g
7 27 0
8 37 "
9 4930 5
0 4965 =
53.02 ¥
57.57
Z0.85 2
2.85 5
X z
.cv: 0
20.31 70,
36.84 70
36.84 36.84 o
23.84 36.81 76
-54.25 54.05 504
405
406
07
408
409
410
411
412
413
414
415
416
417
418
419

04~



ZME
oS
I sHE Aty
1 00
2 252
52.6
4 82.0 47.02
<] 99.6 57.74
6 11513 65.82
7 127.57 74.6
8 104.86 60.92
9 0.08 46.14
Q 713 15.13
7 91 534
E 44 8.45
46.00 587
5087 8.55
4599 5.86
6 32.41 8.44
7 881 6.80
8 30.07 15.17
g 80.20 46.21
0 705.69 61.42
1 127.71 74.7
22 114.96 66.9¢
23 59.9 57.8
7 62.0 4720
25 526 26,90
6 252 74.10
7 0.00 0.00
10 979 .04
10 5471 26.49
40 0.00 0.00
40, 52.13 727
40 88.54 5.30
42.20 7.85
29.79 264
58.06 7.12
79.29 3.68
93.49 669
100.67 0.84
.68
.49
1.58
2.33
o
_26-
2) Azt s S8t 2E MY As
(1 PABHE
O AR e (HRUHE) (14 ¢ HE)
50.870 - m i m V,=  5.260 t/m ]
d= 40.82 cm, = 918 om,

fao= 400 kgf/ow  f,= 4000 kgt/or

O M, =091, *A *(d~a/2)ollA

My
Asroq = ——————————— 2 FE
0.90 + f, + (d - a/2)
Ao i,
a8=————————— = 4.299
0.85 = fy * b
H 19 @ 10 = 2865 =« 10.00
H 19 @ 100 = 2865 =+ 10.00 (2ca)
= 57.30 o 2
As
chod A 2 p = = 0.0140
b -d
I fou 6000
Hef M2H| 0pa= 0.64 % By ¥ — & ——————
f, (6000 + 1,)
. 0.8y
|4 H2H| o,,-‘m=———f = 0.0040 >
v
CHL MY BY oE
CE I A oE
DV, =0.8x0.53 =iy *b,*d
3462 tm > V,= 526 um
OV, /2= 1731 vm > V,= 526 uym

98-

3hx| glotz &

sl

4.t &

4.1 Precast Arch Box £ ZE

|

"

7 43 S 4 501 407 40 5 qtgai;‘
IR [

@
JDIHpET 484 J0L 966 487 §6b 480 40F 24 336 4o 4
T T 1
£
H
EHE 2%
PAB| 5 99.67 4225 57.74| 2535 Hx|usis
79 127.67|  54.04]  74.63] 32.79] x|F
14 8 50.87 5.26|  28.55 319 gA=2EY
403 B 88.54|  56.46] 1530 16.79 HES
| 410 8 100.79 3.84 1.68 8.57 HES
Tlas Y 151.59] 101.37| 13.88]  63.37 HES
102 54.71] 3681|2649 10.23] 7|=i|
_27-
@ BxF (RRUE) (7 BEH)
127.570 t-m / m, V,=  54.040 ym
d= 8211 cnm, e =

fo= 400  kgf/far  f,= 4000 kgf/er

DM, =091, *A, *(d~-a/2) olA ® = 0.9 (Precast)
My
As foq = 2
0.90 + i, * (d - a/2)
Aoty
a=—————— = 5245 Acrea= 44.58
0.85 % fy * b
H 22 @ 100 = 3.871 *
H 22 @ 100 = 3.871 «
= 77.42 o€ o
el M 2| o = = 0.0094
b-d
o M| 0.64 » B L 0.0294
e = Omax = 0.64 » B, * « _—
e R (6000 + f,)
i 0.8y 14
& HIH| Prin =———1— = 0.0040 >
y y

- Eof M 28| oE ekl

B EUE ]

DV, =0.8* 053+, *b,»d
= 69.63 vm > V,= 54.04 uUm

DV, /2 34.81 tm < V 54.04 um

"

2l
m

%
3

= 0.0035




f
o M2 ppac= 0.64 % B ——

M 99.670 t-m /m,

V= 42.250 vm ]

v,

d= 44.71 cn, d.= 949 o,
fae= 400  kef/ew  f,= 4000 kgf/cr

O M, =0.8xf,+ A~ (d-a/2) oM
My

As roq = = 2 2§

0.90 = f, = (d - a/2)

10.
10.

00
00

Agx iy
a=———————-—-— = §.001
0.85 + iy * b
H 22 @ 100 = 3871 -
H 22 @ 100 = 3871 =
= 77.42 oS wj2er
A,
=H P = = 0.0173
b -d

0.8y
2H| Prmin =—f— = 0.00
y

b

100

B, =0.766

D

0.8 (Precast)

As raq =

(2ghe2)

6000

40

>

~oE Hae nE

CE 4 EEe R

OV =0.87053x iy b, d

= 37.91 um < V,= 42.25
< VY,

DV, /2= 18.96 um

L MchE g w2 o) B

-30-
HE HE (5 & M)
= 63.375 ym

d= 4471 com, do= 9.49 o,

= 42.25

tim

t/m

(6000 + 1)

150

<-- 42.25%1.5=63.375 PAB1SEG(SEGE

om

68.01

o

1.5m7| E22 A4

o b= om
fae= 400 kof/ow  f,= 4000 kof/ew Bs = 0.766
DV, =0.8*0.53 * iy * by, * d
= 56.87 ¥m < V,= 63.38 um
OV, /2= 28.44 tm < V,= 63.38 ium
- MEh 22 H2g vhasor goh
Het #2334
A s 22ol M s= 20
s - HEHIZA = 091
H 16 - 2 leg @ 200
= 1.986 + 2 = 3.97 B i,
* Precast Arch Box & ¢t
Vy fdelen [dlcm)| @ V. ¥y
1| ss26 |eas avs| 5163 | os7e
2| 6047 |o.4s 40| B
2 |02 40.5 2122
) 5 2.802 3972 | 2574 |ok
a | o, 3972 ) lo.
a 7879 | asse | mame | 20| 3.872 3%.87 oK
7| 81.06 |o.49 821 104.44 52.22 Hadeh | 20 1.750 3.e72 52.18 | 0.K
8| 7219 |00 585 7a4z 37.21 | slanet | 20| 1.750 3.e72 3718 |0.K
9l 7394 |c.4g 458 29.14 Mebmz | 20 2137 3.972 10K

-32-

[ 24 mcheiol oish o Ze

fa= 400 lgfier,  f,= 4000  kglfor,
Mg FEe  |sweus|sa 4 | o
Nod! a
@ @ 23 g t-m/im| o | e | oom
1|22 22 100 2 [ 0000 |so.0a0sses| 0.000 | oo0 | 100763 |era 2m ok
2[ 2222 [100] 2 | 25210 |50.0/40.5 9.00] 2406 | 2045 | 100183 &% @m0k
[ 22 22 1100] 2 | 52630 |50.0/405/9.49| .60 | 4385 | 10083 |erm w= ok
| <[22 22 100 2 | s2.030 |s00[405|04a| 8325 | 07 | 100183 |2im w3 ok |
|| 2222 100 2 | 90670 |saziasz|oas| sss | 7525 | 11iees [aim w3 ok
6|22 | 22 100 2 | 113,030 [e7.5500/0.40| 7z | eess | 1smesd |arE eE ok
| 7|2z 22 (00| 2 | 1270 [or6 e e se7s | se.0e | zicass
8| 22| 22 [100] 2 | 104600 |66 0| 565 0.00] 6011 | se7d | 150374
9|2z 22 100| 2 | 0080 |s5.3|45.e 08| ea25
7 ‘07"2"277 é27 TDJ”? 727.1:;() 51 1,4\.’6
I 2 | 12910 |s0.0/408
B 12| 2 32.440 [{50.0{40.8 obs OKV
13 2 | 46.000 |500|40.8 e e OK|
14 2 50.870 |50.0(40.8 g OK
15| 191 19 [100) 2 | 45.900 |50.0 40.8 RIS OK
16 19 18 [100! 2 | a2.410 |s00]a0s 2% w5 Ok

i~
s
©
=
8
|

£.810 [50.0/40.8
30.070 [51.1741.6

@
n
N
n
N
=
IR=3
| o

19l 22 | 22 [100] 2 80.200 |55.3{45.8
20) 22 { 22 (100 2 105.690

68.0/58.5

]

Lo

P

o

i

o

50.374

2 | 127.710 [e16 821 [ 216.158 o
”7227 227 227 ;LTO B 2 7‘174‘9607 67.5 58{7 1 14é 994 Wéé‘
| 25| 22| 22 | 100 2 | 99920 |42 407 11805 |aim
100| 2 | 82030 |50.0/40.5 100.185 |ais
25| 22 22 f1o00| 2 52.630 ]150.0140.5 100183 | at=
7276722 22 (100! 2 25.210 56.0 40.5 1’30 183 |2t
| 2722 |22 100 2 | 0000 |s00 405 s4s] oo | woo | 100-se |erE
91~
7 éAng 6] 6§2.93 26.46 | Mek22b | 20 | 0.402 3 2644 0K
¢ J §1.92 25.96 20 1.750 25.94 ‘5‘,'(
5;1‘.92 V és 96 Cg 750 3 le 25.94 O.kr
”51 ,Bé 1 25.’976 Eﬁéi% 20 0.000 3.972 25.94 O.rK
751’@2 25.96 %Ré’}% éc VO Z’L"O 3.972 25.94 V’:),Kr
51.92 25.96 GeelE | 20 C.000 3.972 25.94 Ot{
51.92 25.96 FHaofet | 20 1.750 3.972 725;4”7707(»
| 40.8 20 1.750 ' 9’)94 | O.K7
) 9.49;‘;.6 s 2-0 0.404 2€.44 | Oi;
9.49/45.8 20 2.139 3.972 2. O,KV
20 ) 74.45 9.4‘9 58.5| 74. 2 '20" 00‘02 3 97>2 37.18 -C;K
721 53 |o.49l82.1| 1t 20 1 7507 i 3.97é 7 52.18 *OiKM
722 20 7 : 70](
i 23 727077 1.037\‘; 3 9’7;7 28.41 O }7<7
I ;4 ) 25?7’7 2; 2.802 3 " 725 74; 7OWK
7g5 65.28 |[9.48 ;10 5| 51.53 2576 25 2”‘?’27 i ;;372 725 74 (:JK
726 60.47 ) 9.49140.5 5; 53 25.76 20 1.378 3.9%2 25.74 | 0.K
27| 55.26 |9.49/40.5] 51.53 25.76 Met2Z | 20 0.576 3.972 25.74 O.):
2.5ZOIM HAbE SEHTise| 58 ZejA PASKAZ AME. B=150 om
LHM—E MohEZ |6 - 2 LEG @ 20
Used Av = H16 x2 ea/m = 3.972 ew (2024 s =20.0 cm)
85'Vs = @s-Av-fy:D / (s X1000) = 25.739 tf (D=405¢cm 7|%)
0s-Vn = ps'Ve + @sVs = 77.255 tf
® dfe o e (1.1 edebarer &x)
0002 - 100 - 50
= 10.00 ar
Ajgam = 0002« 00+ 916
= 1832 ar

B2 uied B2 H19 @ 200 (2EH = 28.66 or
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sus A= Hees (7 wEwE)
TEW LA 7{F (2000) - p380)

Mg= 74630 t-m/m

R= 91.60 cn
Timay =————
R*w w= 100 on
5 x 7463000.00
91.60%+ 100

44.47 gf/or > 21.20 kof/ar (1.06 » Vi)
(2322 PZ4H 7F (1999) - 15.3 p243)

2 = 7463000.00
91.60 » 1800
= 90.53 wi/m

25 @ 100 = 5067 =+ 10.00
25 @ 100 = 5067 = 10.00

= 101.34 «wE 8i 2.

2 8

A 5 7

Mg

Slad

As= 7742 o, d= 8211 e b= 100
p=A/bxd = 0.0

k= = n-p+ilin-of + 2:np)
= 0.303

j=1-k/3
= 0.899

= 1306 kg/om

B.=1.35 d. =711  A=9490

[ w=108 NG A - 10 m |
£3elE Pz 424 J|F (1999) 4.2.4

0.167 m

oz dss gdew

e 8 4 UE

4

2
i
il

© gz =Y (14 ¢ EH)

Msiap = 28.550 ton-m/m

- em gas Hy

A= 57.30 o, d= 4082 on b= 100 on
p=A/(b+d) = 00140 n= E/E = 7

k=—np+ilnpf +2np)
= 0.356

j=1-k/3
= 0.881

e =S ags /e
s.Siab ] = g/

B.=1.35 d, = 6.96 A =91.80

W=1.08 Bh NdoA) < 100 m |

Z2HelE Fx MA 7|F (1999) 4.2.4

oW 0.174

SiE ¥ E5= 0005 -« Hol e HEoM T2 oE uE)
0.005 80 = 03 m 0.K
(23218 2x 44 7|F 24.2.2)

-35-
@ S| ¢ (5 #HH)
Msa = 57.740 ton-m/m
- olE g2l wy
A= 7742 o, d= 4471 o b= 100 o
o=A/(bxd = 00173 n= EJ/E = 7
k=~ noH((npf +2np)
= 0.386
j=1-k/3
= 0.871
1 Mot 1914 kg/ar
s8lgb T = ot
Slab Al*dﬂ 9
B.=1.35 d.=7.11 A =94.90
[ W=1.08 Borte oA = 10 am |
E232E Tx MA I)F (1999) 4.2.4
0.245
S8 @€ &= 0.005 «~ B (eI EHuM HABHI JE OiE)

0.005 « 60

(Za2IE 7X 4H 7|1F £ 422)




(3) Lz HE

P.A.BE AIBA| £

| ‘ 7
19,49 120.51/0.019.0.401 0,808 0.00 22 |
3 [ i o
T {8) 7
9.49 |40 1910.401,0.866) 22 4.2(8) 71
- — B
32 48] 1100.24 | 22

o ol

“

8|60.92|77.42| 9.49 |58.51 0.013/0.348/0.884

382/0.873)

T
| .49 |45 81j0.017

9.4 41.61/0.018/0. 22 | 22 100| 60 Ok

N 8 VAC‘ 52“3 (}'w’; 356,0.881 19 19 77‘7’30 80 Ok!

7 L;‘:403;670 881 19 18 100 66 0.11 | Ok!
; 19 19 100 60 s 0’16 01(T

07| 0|

19 1 19 /100 80 | 20 {696 91.8|0.16 | Ok!

100, 60 | 20 |€.96 91.8]0.11 | Ok!

8.96 91.80.04 | Ok!

49 [41.61/0.019 0.396|0.868)

100 60 | 20 [7.11,94.9/0.07 [ Ok!

2 9.49 ;45 e1lo m?}o 382]

82.11/0.009 0.303 0,89

49 {5€.01 0.01

22 | 22 [100] 60 | , ok |
22 22100 60 Ok!
22 22 100| 60 | 20 |7.11 45]0.07| oK
22 22 100 80 20 | 711 sas]oco | ok

MB1,2.5) R E H\Wﬂ

0) 4.4.9.5)
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a.

H5H s As
fok = 270.0kgf/ o fy =4000.0kgi/ari
B1=0.850 ob = 0.85 s = 0.80
pb = (0.85 Xp1 Xick / fy)  [6000/(6000+y}] = 0.02926
pmax = 0.75 xpb = 0.02195
pmin = max(0.80v(fck)/fy, 14/fy) = 0.00350
&

Al 2EE Mu = 54.710 th.m Al HMeted vy = 36.810 tonf
ol S H = 85.000 cm & 2 F B =100.000 cm
#EZOD = 75.000cm a5 % De = 10.000 cm

> EHBHE He
2257t83 40l a =3.838 cmZ 71y
As = Mu H{eb-ly-(D-a/2)} =22.018 ar

& = (Asiy) / (0.85:fck'B) = 3.838 cm . Z}M T} €| £ & O.K

Prea = [Mu /{ebfy-(D-a/2)}] / (B-D) = 0.00294 = 4/3 Preq = 0.00391

- EHRETY req.As = Prea X (B:D) = 22.018 ar

Used As = (Dc = 10.00 cm)
= 30.968 cni <P o= As/(BD) = 0.00413
Pmin < P < Pmax SOK
40~
2 & H Me = 40104 cm
QIZEHE HT Ast = 30.96
1¢t (de = 10cm) 1 H22 @ 12.5 cm

et& % M2 Asc = 0.000a7

EYYe As
c = B000/(6000+fy)*d = 45.000 cm

ki =0.850 a= =38.26 cm

Cok = 0.85-fck'B'H = 1950750.0 kgt

AMBEA x = (Cok'H/2 + fy-Asc-dc + fy-Ast-d)/(Cck + fy-Asc + fy-Ast)
=44 .44 cm

ZABIE Ce = 0.85fckab = 877837.5 kof

UEHE Cs = (fs-0.85-fck)-Asc = 0.0 kgt

(esc > gy ~=> fs = fy = 4000.00 kaf/ar )

123872.0 kof

e &2 Pp=Cc+Cs - Ts=753965.5 kof

HE DO E Mb = Celx-a/2) + Csix—dc) + Ts(d-x) = 26008370.0 kgf-m
HE#A eb=Mb/Pb=23450cm

e zeb —-omom > olnahag e

218 BT HE

H2o| 2{8 Trial & Error Method® 7l &atct,

c=37.99cm& 7HE5Ie .. a=ki-c=32.29 cm

esc = 0.0020 fs = 4000.00 kgf/ o

Pn = 0.85-fck-a'b + Asc:(fsc-0.85-ick) — Ast-fy
=817274.9 kgl

Mn = 0.85-fck-a'b-(x-a/2) + Asc-fsc-(x~dc) + Ast-fst-(d—x)
= 24755720.0kgf-cm

e'=Mn/Pn=40104 cm = e=40104 cm ——> say O.K

oPn > 0.1-fck-B-H =229500.0 kgif ... ¢ =065

oPn = 401.229 tonf = Pu = 136.420 tonf ..O.K

eMn = 160.908 ttm = Mu= 54710 tfm .O.K

44

a = (Asfy) / (0.85-fck'B) = 5.397 cm
eMn = @b-fy-As-( D - a/2 ) = 7612687.000 kgf-cm

=76127 ttm = Mu=54,710 tf-m 0K

b Hete HEe
2s-Ve = 25-0.53-fck:B-d / 1000 = 52.253 tf
2s'Ve =52253t >vu ~MEHEIZ Beglg.

b. HA 2% HE

Al 2HE My = 40.870 tf.m Al et vu = 0.000 tonf
el S H = 85.000 cm ch e Z B =100.000 cm
& Z0D = 75.000 cm o & % Dc = 10.000 cm
> EHRWE HE

225718320l a=2812cm2 71
As = Mu H{ob-y-(D-a/2)} =16.134 ar
a = (As'fy) / (0.85{ck-B) = 2.812cm .. 7t& D} 6{£8 0K
Preq = [Mu Aeb fy-(D-a/2)}) / (B:D) = 0.00215 = 4/3 Preq = 0.00267
- BRHEIE req.As = Prea X (B:D) = 16.134 ar
Used As = H22 @ 12.50 cm  (Dc = 10.00 om)
=30.968 i . P = As/(B-D) = 0.00413
Pmin <P < Pmax ... - OK
a = {(As'ly) / (0.85-fck-B) = 5.397 cm
oMn = eb-fy-As-(D - a/2 ) = 7612687.000 kaf-cm
=76.127 thm = Mu= 40370 tim ... 20K

@A ZE

a Y9 UE Hs

fck = 270.0kgf/ o fy = 4000.0kgf/ e

ec = 0.65 ov = 0.80 a= 0.80
Sgh ZUE Mu = 54.710 thm = & & ® Pu = 136.420 tonf
ched s A H = 85.000 cm w2 % B =100.000 cm

20l D = 75000 cm il & 10.000 crr

43-
b H\H 25 HE
HE 2WE Mu = 40.370 ti'm = 310 tonf
el T H = 85.000 cm ch % = B =100.000 cm
& 20D = 75.000cm I % & A Dc = 10.000 om
A gHMe = 35010cm

QIEHE HZ Ast = 30.968r
1gh (de =10cm) : H 22 @ 12.5 cm
LEF HZ Asc = 0.000ar

P HEME HE
¢ = 6000/(6000+fy)*d = 45.000 cm

k1 =0.850 a=kl-c=238.25cm

Cck = 0.85-fck'BH = 1950750.0 kgf

LM BH x = (Cok'H/2 + fy-Asc-de + fy-Ast-d)/(Cck + fy-Asc + fy-Ast)

=44.44 cm
Z32lE Cc = 0.85fck-a'b = 877837.5 kgf
YHEZ Cs = (fs—0.85fck)-Asc = 0.0 kof
(esc > ey ——> fs = fy = 4000.00 kof/er |
AFHEZ Ts = fy-Ast = 123672.0 kgf
=

2 Pb=Cc+Cs - Ts=753965.5 kaf

2ol 3 € Trial & Emor Method & Al AHgHCH

©=44.30 cm& JHAHSHH. a=klc=37.66 cm

esc = 0.0020 fs = 4000.00 kgf/or

P = 0.85fck-a'b + Asc (fsc~0.85-fck) — Ast-fy
= 740377.9 kof

Mn = 0.85fck-ab (x~a/2) + fsc-{x—de) + Ast-fst-(d-x)
= 25920240.0kgi-cm
e = Mn/Pn=35009 cm = e=35010cm -—->gsay O.K

oPn > 0.1-fck-B-H = 229500.0 kgf @ =0.70



ePn = 518.285 tonf = Pu= 115,310 tonf

oMn = 181.442 thm = Mu= 40.370 tf-m

As=p*bxd 0002 100

= 1500 e

HHRS HI 0 H19 @ 150 (28H=38.2 ar

0K
S OK

(2) BAREA (HH 2029, G2 - 2) - 7iMA HE

CPABIMEES( BRI PABE HASIUSY ) LMSE QUS| hE HE

INPUTDATA © 714 82K &tz

S}

Lz HE

fok = 270.0kgf/enr fy = 4000.0kgf/ont

B1=10.850 eb = 0.85 s = 0.80

pb = (0.85 xB1 xfck / fy) » [6000/(6000+fy)] = 0.02926

pmax = 0.75 xpb = 0.02195

pmin = max(0.80V(fck)/fy, 14/fy) = 0.00350

AT 2HE My = 5350 th.m Al Mok vy = 4.580 tonf
Chelel E2 H =130.000 cm G ® % B =100.000 cm
f & 2 olD =120.000 cm T % % % De = 10.000 cm
I HRHUE Hg

£R2F7HEH U0l 2 =0.229 cmE JHA

As = Mu H{ob-fy:(D-a/2)}  =1.313 ar

a = (Asfy) /(0.857ckB) = 0.229 cm . Z}E D b2 8 O.K

Preq = [Mu /{gb-fy-(D-a/2)}] / (B-D) = 0.00011 = 4/3 Preq = 0.00015
= Preq X (B'D) = 1.313 an
Used As = H16 @ 0 cm (D = 10.00 cm)
-46-
HEHY eb=Mb/Pb=39.78 cm
g<eb —————m- > YFEREA

I 71& #E HE

e_min=1310cm <e=25.18 cm

——=> HZ29| &3 Trial & Error Method 2 A 4+EHct,

©=9843 cm= JHEER . a=klc=83.66

fsc = 4000.00 kgf/er,  ist = 1315.2 kgf/er

cm

Pn = 0.85 fck'a'B + Asc-fsc — Ast-fs = 1899144.0 kgf

Mn = 0.85 fck-a-B-(x-a/2) + Asc-fsc (x~dcc)
= 47813360.0 kgf-cm

- Astfst{d-x

&' =Mn/Pn=25176 cm = e=25176 cm ——-> say O.K.

@ = 0.650
@Pn = 1234 443 tonf = Pu = 21.250 tont
oMn = 310.787 ti'm = Mu= 5.350 ti-m

(3) BYRAH (W 202, £ 2-2) - 223

SOK
SOK

ze

CEHE RO AL A FEE0ISE QWES MCl 2 wAYSIX] D HI{a WAl sic)

22 HEEs detg

il A 22t COMBE .ol A Pu=270.14 tonf 7+ %/ChZtel.

O HE

fck = 270.0kgf/ent fy = 4000.0kgf/on

oc = 0.65 @v = 0.80 a= 080

et 2HE Mu = 0.000 ti'm = 8 & & Pu =270.140 tonf
chedel &2 H = 130.000 cm & # £ B =100.000 cm
& Z olD =120.000cm I Z %M Dc = 10.000 cm
2 E de = 0.000cm

48~

= 15.888 onf < P =As/(B'D) = 0.00132
4/3Preq =P <=Pmin ... 0K
a = (Asfy) / (0.85-fck'B) = 2.760 cm
oMn = gbfy-As (D ~ a/2 ) = 6407571.000 kaf-cm
=64.075thm = Mu=5350tm ... . OK

b o He
@sVe = 25:0.53ick-B-d / 1000 = 83.604 tf

@s'Vc =83.6041f >Vvu ~MUED UeUS

@ HA HE
fok = 270.0kgf/ et fy = 4000.0kgf/ e
2c =0.65 ov =0.80 a= 0.80
Sg2WE Mu = 5.350 tim =& & ™ Pu o= 21.250 tonf
THelo] £ H = 130.000 cm g % = B =100.000 cm
& ZolD =120.000 cm I = F H Dec = 10.000 cm
HgH e = 25176 cm

e
CIEE H Ast = 15.888ar

12 (de = 10em) : H 16 @ 12.5 om
LEF H2 Asc = 0.000ar

I HE e ZE
¢ =6000/(6000+fy)«d = 72.000 cm
k1 =0.850 a=kl:c=61.20 cm
Cck = 0.85fck'B-H = 2983500.0 kaf
LMEA x = (CckH/2 + fy-Asc-de + fy-Ast-d)/(Cek + fy-Asc + fy-Ast)
=66.15cm
232|E Cc = 0.85-fck-ab = 1404540.0 kgf
YSHZ Cs = (is-0.85ck}-Asc = 0.0 kgf
(esc > gy —=> fs = fy = 4000.00 kgf/er |

CIEHE I Ts = fy-Ast = 63552.0 kot

HEH Pb=Cc+Cs 1340988.0 kaf

HEIRWE Mb = Celx-a/2) + Cslx-dc) + Ts(d-x) = 53349830.0 kgi-m

47-

> BEYH AE
¢ =6000/(6000+fy)xd = 72.000 cm
k1 =0.850 a=ki-c=61.20cm
Cck = 0.85-fck B-H = 2983500.0 kgt
2HEY x = (Cok'H/2 + fy-Ascedo + fy-Ast-d)/(Cck + fy-Asc + Ty Ast)
=66.15cm
232|E Cc = 0.85fck-a-b = 1404540.0 kof
UHHZ Cs = (fs-0.85-1ck)-Asc = 0.0 kgf
(esc > ey ==> fs = fy = 4000.00 kgf/an )

CIBEZ Ts = fy-Ast = 63552.0 kgf
H# e Pb = Cc+ Ce - Ts = 1340988.0 kgf
HEYE Mb = Colx-a/2) + Cs(x-dc) + Ts(d-x) = 53349830.0 kgi'm

k]
H¥HA eb=Mb/Pb=39.78 cm

e<eb ————m> QHEID|A

Lols e Es

e_min =13.10 cm =e = 0.00 cm

BHol AL MTC RoD R |

Pn = 0.85ick-(Ag ~ As} + fy-As = 3043406.0 kg

Mn = Pn - e_min = 39877350.0 kgf-cm

0 = 0.650 a=0.800

apPn = 1582.571 tonf = Pu = 270.140 tonf  .O.K

@Mn = 207.362 ti'm = Mu = 0.000 tim .~ O.K

@ HE AE
I

Ac=p+b=d 0002 * 100 * 120
= 2400

©H19 @ 150 (2€H= 38.2 o

-49-



E d= 93.00 o, do= 10.00 e, b= 100 o
L g B fu= 270 kof/awr  f,= 4000 kgf/or By = 0.857
O M, =085 1, = A, *(d-a/2) oA
©HIUE HE (YD) B My 2 =
085+ 1+ (d-a/2)
o Z . Ay
M, 88.540 t-m /m, Vy = 56.460 t/m a=————— = 1.935 = 1110 i
6= 93.00 on, d.= 10.00 m, b= 100 o 0.85 = fo. = b
W= 270 kefler  f,= 4000 kef/ar B = 0.857
@M, =0.85 1, = A+ (d-a/2)ollAf coH 22 @125 = 3871« 8.00
M,
Acpeq=———————————— 2 2E = -
T — = 30.97 wE g
A x i,
a=————— = 5015 Acrea= 2878 of A
0.85 1, * b chod & 2| o = : = 0.0033
b-d
H 25 @ 125 = 5067 =« 800 s fox 6000
- Eo B pne = 0.64 % p ¢ . = 0.0222
" A (6000 + 1,)
- a0 0.8+, 14
= 4054 orB Ui EPS e omm:—t—k = 00088 < ——— = 0.003
v y
ciod & o As
S =Rl 0 =T = 0.0044 - oEO) MEe AE erE
_ - 5000 oL 3 R pHE
Ao H28l po.= 0645 Br —— » ———— = 0222
1, (6000 +f,)
. 0.8 14
EESE T Pan == = 0.0033 < ——— - 0.003
o HI8| 3% otF
L HIH g okEy
DV, =0.8~0.53 xf, »b,»d
= 6479 um > V,= 56.46 im
DV, /2= 82.40 Um < V,= 56.46 um
Fal
0 -51-
(5) o=t ale (ghpa -4 ( s10 B HH) (6) Bl 2eE (BH 5-5) (a8 BEH)
M, 100790 t-m /m, V,=  3.840 [’ﬂ - |J LLU&
- BEE
d= 130.00 on b= 100 on %
fu= 270 kgtiar B, = 0857 o
®M,=0.85x1, A~ (d-a/2) ol Al M, 151590 t-m/m,  Vy= 101.870 vm
M d= 130.60 on, de= 10.00 p= 100 ocm
Agpoq=—m——— 2 . eqrt =
S e fa= 270 kglfr  f,= 4000 kel/em B, = 0.857
Aon i,
e 5 = 4.037 Asroq = 23.16 ar ® M, =0.85 # f, » A, ~ (d ~ a/2) ollA
M,
Asge = &
H 25 @ 125 = 5087 =« 8.00 0.85 + f, » (d—a/2)
a= il = 6.092 Asiog = 34.95 o
= 4054 wB 28 0.85*f,+b
A M 290 @ 125 = B.424 « 800
ched 2| p =———— = 0.0031
bd
o 6000 = 5130 o uj2E
28 0pa= 0.64 % B~ ¥ = 0.0222
i, (6000 +1,)
0.8fux 14 % . T
A& @38 py=——————— = 00033 < —— = 0.003 - g gaw o =——— = 0.0039
Ty ¥
L E X OlE foi 6000 -
- Hael Ay s o Moy Dmax = 0.64 % Byx —— x ——-—-—T = 0.0222
LOE4 HBu| A 2o fy (6000 + 1,
B N ~ [ . _ I i 14
* B2 E HEH40.54ar)0] HR8H H2H(23.16ar)] 4/30/410|2 8 A 2H 6| a4 m3H o LA S 00083 < ———— = 0.0035
o f ¥
.
L o) HBE RN
= 3.84 um SRS Ha A e
= 3.84 um GV, = 0.8+ 053, *b, 0
Yotz Elct = 90.99 um < V,= 101.37 um

©V. /2= 45.49 um < V,= 101.37 um

. deldae dajosior gt



()71 2R FE (402 ¢ ©H)

23A2AE 7IFLE fok= 270 kg/em?

i RI2E HEAFEH  fta = 1.06 Vfck

! =17.42 kg/em?

¥ease fy = 4000 kg/em®
HEHHEBEY fsa = 1800 kafem?

i TEECH 22 S A=140.0cm HFH B= 85.0cm
c

= 0.0cm +#72l D= 0.0cm

AMEHI 1 2-H10@125  (Ag= 4584 cm?)

a=B= 850cm b=A= 1406.0cm

R =+ ab?= 163.8cm

: S|HeI S fmax = 5«Mo/(Re=B) =  5.08 kg/em? < fta .. EEL FRYUS
C W RE Moo @UE T UE (MH 4004) (MDEM : REE 4 JIE - DHE , P.4-26)

|

Used Av = H16 X2 ea/m = 3.972 o (2% 5= 40.0cm) (o5 = 0.80) | - 403 EHEOIM L HEE WHAIZIE RUETH 15,8 1-m(COMB.10) 7} WAIBIo],
|

Vs = 05 Av-fy-D / (s X1000) = 41.308 11 i Aol WRE CIHE g2 AR HHE JFoE MY

_ |

05V = sV + o5 Vs = 90.57 + 41.300 = 131,880 tf |
|
| Ast=T/Fsa , T=+2xTh
i Ast= AEY B oI

. (11 Qe 2 i T=thziy e olmgae BY (ki)

Th= 48§ wE N ol A8 dgue

o i Th=fs x As
- fs =M/ (As (g - x/3)) M:AE EE olAl SXo] RAT BUE (f-m)
x=kd
140 k= ~np +y{(no) + 2np}
28.00 o p=As / (bd)
BT H19 @ 150(2EH = 38.2 ot
- -55-
54~

As = H22 - 8EA = 30,97 ar

Mecomb?7. = 12,08  ton-m/m Mcombg. =  13.88  ton-m/m

- ey EEe MY

A= 5189 o, d= 13000 = b= 100
p= A/ lb+d) = 00040 n=E/E = 8
fs =M/ (As (d - x/3)) = 15.3 x 10° / (30.97 (75 - 21.915/3)) = 729.78 kg/art k= = npsiin-p) + 2:np) i=1-kiz2
Th = fs x As = 729.78 x 30,87 = 22601.29 kgl = 0.ze2 = 09286
T =42 xTh= y2x 19927.65 = 31963.05 kaf i Muna
fomax = = = 195 kefort
Agxdx)
i
Ast=T /fsa=31963.05/ 1500 = 21.31 ot i Mumin
H fomin = - 224 kg /et
| Ards]
43 PABYH iU HE
@ P.AB & 8T B x| PR SLUDINGHE
P.A.B Wall
welEof oEt w2 HE
| afEt A% = 0.6
YE B PP, BUE U AS BoIB0 v H
| Max .
SI7h 2§ 1edEix| plots & Hae { o 512y amed or
o nlzoll cistol E ¥ WLt elct — AE|A] 14.40 4.59 1.88
(232AE 32 @A 2IE 442 (1) #5) T F COMB. 7| 8049 | 1097 | 440
* B 2E D23K| YOIE SE WD % U US WS ! COMB. 8| 80.48 | 10.97 4.40
i
SD 40 (1500  kg/em) i S COMB. 9| 8048 | 20.24 2.39
| Pedestal Wall COMB. 10 80.48 | 20.24 2.39
‘ coms 11| ezez | 1356 | 282
BAE-T=1- 11 IS
| COMB. 19 6382 | 1256 2.82
[ 195 kg fent i
L . | i » 5. SAP2000 OUTPUT &=
Tomin 224 kaiof i
A o0 Lo/e | PAB A E P HEEE SHT0) uls 018ei0] 3 SLIDING| o 8
e i
=7 woge !
o | BRES

o T 7

-56- -57-



fex= 270 kglont
f,= 4000 kgfor
3% oFER 312

M) =H, /08| F=y-v

4.4 XX HE

COMB 8. Spring force

712 FMedof Al 2L Bied 2 COMB.8 (B5HE DajAl)olM YR = SHoA

°F49.17 ton/ w &

£ 20ln 9s

(g max =49.17 tonf/n’ < qa = 86 tonf/m ) .. O.K

= B EX( X2 rettio] XX S E AYIE| s EX XA

-58-

5. SAP2000 QUTPUT

P M
1 0.00
2 -21.59
3 -45.39
4 .46 -71.16
5 18.97 —86.69
6 -110.38 -98.54
7 -95.82 111.38
8 -90.76 -91.09
9 -82.52 —69.18
10 -72.18 -22.83
11 -65.97 7.99
12 -63.06 27.87
13 —62.69 39.16
14 ~64.52 43.23
15 ~63.41 39.15
16 -64.55 27.84
17 —-68.38 7.96
18 -75.49 -22.89
19 ~86.38 -69.23
20 -92.37 -91.83
21 ~103.59 -111.51
22 -109.70 —~100.19
23 —115.66 -86.92
24 -71.16
25 -45.39
26 -21.58
27 0.00
101 -8.84
102 43.96
401 0.00
402 41.67
403 —26.75
404 -27.56
405 -17.91
406 -8.84
407 -8.17
408 7.91
409 0.49
410
411
412
413
414
415
416
17
418
419

=0l ch3r orEA A E

tm

¥t = 1.9 ¢= 30
ysub = 0.8
ycon = 2.5
yascon = 2.3
3) stEA At
PABAHE © 25 x 11400 x 2 ea 57.000
1.9 x  59.000 + 09 x 56.341 162.807
1.9 x 2.000 + 09 x 9.039 (I EXE Key &cH) 11.935
N E=EY 25 x 50490 4 1.750 (Z{EX & Key) 127.975
Folopa Ka = tan"2{45-¢/2] = 0.333
Pl=1/2 = Ka » ysub » H"2 = tand » Zea
= 05 «x 0.333 x 09 x 11.039 "2 x tan¢  x ea
21.073
=3 PR = 05 x 0.333 x 09 x 1,400 "2 x
tan(§-2/3) X 2 ea 0.214
Ascon 11.280  x 0.08 x 23 x 2 ea 4.151
27t .
W 385.155
4) &
8 U= 1ox 10,439 x  30.500 318.39
5) otEd HE
B FS=W/U= 385155 / 31839 = 1.21 > 12 Q.K!
59~
COMB3 COMB4
1
2
3
4
5
6
7
8
9
10
11
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
101

-61-




COMB5

6

-64.63

-60.58

~11.04 -57.06

4.71 ~55.94

13.80 ~56.67

18.54 ~58.78

20.34 -62.12

18.53 -59.08

13.79 57.32

4.69 -57.10

-11.07 58.84

-37.76 —62.93

411

418

419

v
1 17.38
2 26.45
3 34.85
4 42.64
5 41.20
8 3469
7 51.48
8 ~106.98 44.85
9 —~100.60 44.43
10 -95.22 30.61
11 —93.63 21.29
12 95.02 14.66
1 -98.65 10.00
14 ~104.33 4.94
15 ~99.15 10.01
16 —96.09 14.67
17 -95 .56 21.30
18 —98.17 30.62
19 —~104.46 44 44
20 -108.61 45.72
21 —116.54 50.42
22 —122.53 37.57
23 ~128.58 41.80
24 -127.42 42.54
25 ~128.48 34.84
26 ~129.565 26.45
27 —-130.62 -17.38
101 -130.59 17.38
102 —~136.42 —16.64
401 0.00 —28.65
402 -29.52 24.44
403 —-29.52 28.29
404 —29.52 32.31
405 29.52 8.03
406 —29.52 6.42
407 -29.52 5.30
408 -29.52 3.86
409 —29.52 2.79
410 29.5. 2.00
41t 2.01
412 2.95
413 4.49
414 6.74
415 8.84
116 708
417 41.68
418 101.37
419 99 78
62-
CcomB9 COMB10
P V M P v
-80.49 0.00 80.49 24
2 -79.67 -14.10 -79.67 91
3 ~78.86 —-29.90 -78.86 .38
4 ~79.25 47.22 64
5 -80.89 57.74 8 35
6 ~75.10 —-65.82 -75.10 98
7 -65.38 —74.63 —65.38 .79
8 -62.05 2 31
9 ~56.61 3.37
10 49 .96 59
11 -46.06 5
12 —44 35
13 —44.34
14 -45.80
15 ~44.81 6.65
16 10.80
17 15.68
18 21.59
19 29.38
20 29.82
21 32.17
22 21.74
23 2571
24 27.64
25 25.38
26 22.91
27 -20.24
101 20.24
102 10.23
401 -~31.10
402 —27.86
403 1.02
404 7.87
405 8.07
406 578
407 3.65
408 2.34
409 1.69
410 1
411 1
412
413
414
415
416
A17
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AGHEE SAP20000I A RHE D24,

2) B2 PAB HHENX SEI ARLUCID IHE S
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3) HHF O

Al B

WIS

Gomb 3 1.0 0 1.0
I — :
Comb 4 | 1.0 i ) |
3. 2E ZN
3.1 38 AED

OISO
+

T ONED
SOSCROMIELT IR OO

S
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* SAP2000 Input

i File Ci#My DocumentsWsal-2 AP

SYSTEM
DOF=UX.UZ,RY LENGTH=m FORCE=Ton LINES:

- JOINT
- 1 ¥=-14.25 Y=0 7Z=-5.679
3
R 1 Te NN
CJeasroy 4
)z s 5
i ¥ | 8

K==14.107  ¥=0

© ®
0
=3
=
&
e
i

!
S
>
2

%=-13.264  ¥=0
i 10 X=-12.082 Y=0 2=-1.131
< Moment Envelop > 11 X=-10.887 Y=0 Z=-.608
12 X=-9.682 Y= 2=-.256
13 X=-8.479 V=0 7=- 057

E& 7). M=-9.96t-n/n 1 %eT.275 ¥e0 750

= 2EAN HE 28F UEES GE0 I Z0ob ARs 15 X=-6.071 v=0

BoE. j 16 X=-4.867 V=0
‘ 17 X=-3.663 V=0
; 18 ¥=-2.458 ¥=0
‘ . 19 X=-1.25 Y0
20 X785 Y0 Z=-2.165
21 ¥=-.443 Y0
2 X=-.39 Y0

[
P oo
=
F
o
B
i
4
=
HU
x

3 ¥= 369 =0 7=-2.86
34 X= 443 V=0 7=-2.444
i ! % 1795

3¢ x=4.867 Y=0 Z=- 256
40 X=6.071 V=0

-71- ‘ 7o

46 X=14.107 ADD=401
=402
ADD=403
ADD=404  U3=384087
ADD=405  U3=384087
ADD=406 U3=383869.5
ADD=407 U3=383350.5
ADD=408  U3=384087
ADD=409  U3=384087
ADD=410 UB=383869.5
ADD=411 U3=384087
ADD=412  U3=3B4087

01 x=14.325 ¥=0
302 ¥=14.325 Y0 ADD=413 U3=383869.6
01 x=-15.25 Y0 7= ADD=414 UB=BBA0BT
=-14.325 Y=0 7=-8.489 ADD=415  U3=384087
13.9 V=0 7=-8.480 | ADD=416 33838696
‘ =-13.017 V=0 7=-8.480 | ADD=417  U3=384087
05 (=-12.133 Y0 7=-8.489 ADD=418  U3=383440.5
408 K=-11.25 Y0 7--8.489 ADD=419 U1=10000 U3=282576.7
ADD=420 U5=333440.5
ADD=421 US=BBACST
ADD=422 1133838696
ADD=423 UB<GB40ST
ADD=424  U3=3B4087
! ADO=425 U3=3B3860. 5
i ADD=425  U3=384057
; AD0=427 U3=384087
ADD=428
; A00=429
; ADD=430
| £00=431
‘ ADD=432
{ ADD=433

ADD=434

U3=284315.6
ADD=438 U3=233445
ADD=437 U3=201064.2

WATERIAL

NAME=CONC 1DES=C M=.2448 W=2.5

T=0 E=2800000 U=.2 A=.00001

NAME=STEEL  |DES=S

i T=0 E=2E410 U= 3 A=.0000117 FY=25310 51
i 1GID IDES=C

. T=0 E=24B4750 U=.3 A= 00001

IDES=C M=.2448 W=2 5

2484750 U= A= 00001

FRAME SECTION

NAME=T1 MAT=COMNC
2 MAT=CONC S
3 WAT=CONC

HANE=PRES

PRIN M{=17 CONC S 5411 A= E h & 0111184, 4 256734

-73- . 4



SEC=T3.74 EIVAR=1.1 L= 422
HNAME=VARZ TYPE=NONER
SEC=T4,T5 £ 1VAR=1,1 L= 455

NANE=VART TYPE=NONPR
SEC=T7,T8 EIVAR=1.1 L=1.313

NSEG=1 ANG=180
NSEG=1  ANG=180

ANG=0
NSEG=1  ANG=0
ANG=0
G=1 ANG=D
HSEG=1  ANG=0
/ARE NSEG=1 ANG=D

SEC=VART T ANGSO
SEC=TB N ANG=0
SEC=TB NSEG=1 ANG=0

SEC=T8 NSEG=1 ANG=0
SEC=T8 NSEG=1 ANG=0
SEC=TE NSEG=1 ANG=0
SEC=T8 NSEG=1 ANG=0
SEC=VARY NSEG=1 ANG=0
SECSVARS  NSEG=! ANG=0
NSEG=1  ANG=0

ANG=160
ANG=180

435 J=436.437

Loto
NAVE=SH
NAYE=FH

02 AD=0.1 UK=5.74
01 RD=0.1 Ur=5.08
RD=0.1 UX=3.07.2

RO=0.1 Ux=2.45,1.83

RO=0.1 UX=1.83,1.21

ADD=4 RD=0.1 UX=1.21..81
Ux= 81, .4

ADD=102 RO=0. 1
ACD=101 RD=0,
ADC=1 R0=0, 1
ADD=2  RD=0, 1
ADD=3  RO=0C, 1
AOD=4  RD=C, 1
ADD=5 RD=C, 1
ADD=6  RD=0,1
ADD=47 RD=0.1

LOAD=PLH

NSEG=1 ANG=180 IREL=R2

19€L=RY

-75-

JOFF=.075 RIGID=0

-77-

. 1188687 AS=1. 166667, 1.166667
85.1 A=.85 J=9 9BBEB2E-02 (=4, 117709602, 7. 083333E-02 AS=.7083334. 7083334
.10 A=100 J=1408.333 1=833.5623 833 5623 AS=83 56233,683.56233
A=1.3 J=.2294606 |=. 1830833, . 1083333 AS=1.085333, {.083333

J=38,39 SEC=T8 MWSEG=1 AN
J=39.40 SEC=TB NSEG=1 AN
J=40.41 SEC=TE NSEG=1 AN
J=41,42 SEC=TB NSEG=1 AN
J=42,43 SEC=T8 NSEG=1 AN
J=43.44 SECST8 NSEG=1 AN
J=44,45 SEC=VART NSEG=1
J=45,46 SEC=VARG NSEG=1
J=46,47 SEC=VARS NSEG=1
J=47,48 SEC=VAR4 NSEG=1
J=48,49  SEC=VARS NSEG=1
J=49,50 SEC=VAR2 NSEG=1
J=50,51 SEC=VAR1 NSEG=1
J=51,52 SEC=T1 NSEG=1 AN
J=52,53 SEC=T1 NSEG=1 AM
J=563.54 SEC=T1 MNSEG=1 AN
J=28,201 SEC=RIGID NSEG=1
J=201,27 SEC=RIGIC NSEG=1
J=301,54 SEC=RIGID NSEG=1
J=1,101 SEC=RIGID NSEG=1

BARRARLBEENELERLES B TRYLR

J=37,38 SEC=VAR? NSEG=1 ANG=0

6=0

6=0

16=0

iG=0

i6=0

iG=0

ANG=0

ANG=0

ANG=D

ANG=0

ANG=0

ANG=0

ANG=0

6=0

G=0

G=0  JREL=R3
ANG=0
ANG=0
ANG=0

ANG=D

101 J=102,101 SEC=WALL NSEG=1 ANG=180

=]
5]

J=402,102 SEC=WALL NSEG='

1 ANG=180 (0FF=.4875 RIGID=0

201 J=202,201 SEC=WALL1 NSEG=1 ANG=0
202 J=419,202 SEC=WALLI NSEG=1 ANG=0 |0FF=.375 RAIGID=0

301 J=301,302 SEC=WALL NSEG=1

302 J=802,436 SEC=WALL NSEG=
400 J=4C1,402 SEC=FOOT HSEG=
401 J=402,403 SEC=FOOT NSEG=

ANG=0
1 ANG=0  JOFF= 4875 RIGID=0
1 ANG=O
1 ANG=0 I0FF=.075 RIGID=0

402 J=403,404 SEC=FOOT NSEG=1 ANG=0

403 J=404.405 SEC<FOOT NSEG=
404 J=405 406 SEC=FOOT NSEG=

1 ANG=O
1 ANG=0

405 J=408,407 SEC=FOOT NSEG=1 ANG=0
406 J=407 408 SEC=FOOT NSEG=1 ANG=0

8

J=408,409 SEC=FOOT NSEG=
408 J=409,410 SEC=FOOT NSEG=
408 J=410.411 SEC=FOOT NSEG=
410 J=411,412 SEC=FOOT NSEG='
411 J=412,413 SEC=FOOT NSEG=
412 J=413,414 SEC=FOOT NSEG=
413 J=414,415 SEC=FOOT NSEG=
J=415,416  SEC=FOOT NSEG=
415 J=416,417 SEC=FOOT NSEG=
SEC=FOOT  NSEG=
SEC=FO0T  NSEG=
SEC=FO0T  NSEG
SEC=FOOT  NSEG=
NSEG=
NSEG=
NSEG=
NSEG=

=
®

=426, 427
J=427 428 SEC=FO0T
12478429 SEG=FOCT  NSEG:

SEC=FONT  MSEG:

NSEG=

NAME=COMB3
LOAD=SW SF=1
LOAD=PH §F=
LOAD=PLH  SF
HAME=COMB4
LOAD=SH SF=1
LOAD=PE SF
LOAD=PLH
NAME=COMB5  TYPE=ENVE
COMB=COMBT  SF=1
COMB=COMB2  SF=1
NAME=COMBE  TYPE=ENVE
COME=COMB3  SF=1
COMB=COMB4  SF=1

5

NSEG=1

1ANG=O
1 ANG=0
1 ANG=D
TANGSO
1 ANG=D
1 ANGSG  JOFF=.3 RIGIT=0
1 ANG=D 10FF=.3 RIGID=0
T ANG=D
1 ANG=D
T ANG=0
1 ANG=0
1ANG=0
ANG=0
1 ANG=0
o
1 ANG=G

1 ANG=C

-76-
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Qli

#e
Y
ra
s
M
02
0o

oY

SEE REANLAMOA BB

= HohAd =

HES bl

g

2.2 38 E2

1) Comb 1. :
2) Comb 2. :

JE5 325 478 417 471 400 08 01 450 4T 4
1 {

26 57
i

3 %.00 | -1.28 44.72
| 0.8 | -1.29 49.56
15 128 4471
5| a4 | .24 Taay
St 7.65
S04 8t
0.8 ~81.08
0| -105.60 | -0.80 -106.49
|2 | St | o 12845
ey 1495 | -0.64 115.60
“0.54 111,893
: 045 100, 183
030 100. 183 |
“0.15 25.3

100.183

100.183 |




e

o T

ch

=
=W =0l

I
o]

9.6 TON 9.6 TON

o
| |
|

| ;v

L {_J‘sgz_i 1.200 |

2

10
02

o

09 0

iy ol
mor

<AbEF

<CASE1 SAP200024 &>

/'/R._—
o

BN

Lo.60

SEEEEEE .

<CASE2 SAP20002H %>

<CASE3 SAP20002 & &>

CASE1 @ xjZ0| &ais Fol vz H$
CASE2 : *go| 232 2502 wxE 2%
CASE3 @ Aol &aie zZ50= vix|E e

800_1LEO0

1EOD __1.800 2.600
I !{.20 200 3

1LA00 1800
7a S

1.1

3800 3800 200 500 3600 60 260/
CASEZ
0, 1.800 1800 1300 1800 1.B0Q  _1.800
2 209 10 20 0 1

CASE3

0

LB LAOD 180 4100 L300 4100 1B
1.20i 201

0 LAG) 1
70

-87-

3. siMZa vim
3.1EN 29y

1) P.ABCHH 2HY

o0 $81 e %5 457 g8 450 400 30 J12 413 414 Atk 416 417 SR 1 go0 a2 gt
EEEREREEEERREREE

P

5 A5G 4 38 £ 408 330 300 430 40 SN g
INERE

HKE dxep | SEEY
slexy | TAME (Powt 221 | Py =21 | 22 W)
) PEL] pET
cowmB.1 1.3 2.15
comB.2 1.3 2.15
COMB.3 1.3 1.5 1.7 1.3 2.15
COMB.4 1.3 1.5 0.65 1.3 2.15
2) 2HE
O 2ME SIEXE FM(-H g H Q) -TEA A6 M AR B
38 51F Alef
=3 | coms.1 | coms. 2 | coms. 3 my |EAeEE
(2o
1 0.00 0.00 ©.00 0.00 Q.00
2 -10.73 ~21.59 ~6.77 —21.69 21.59
3 -27.18 -45.39 -20.48 45.39 45.39
4 -48.86 ~71.16 ~40.49 7116
5 ~63.34 -86.69 -54.57 86 69
8 ~75.34 -98.54 -66.83 98 54
7 -89.41 -111.38 -81.32
8 -70.65 -91.09 -64.03
9 -61.41 -69.13 ~46.28
0 -14.24 -22.83 -11.50
6.66 7.99
18.11 27.87
23.77 39.16
4 25.99 43.23




15 23.76 39.15 22.93 33.31
16 18.09 27.84 5.65 20,69 27.84
17 6.64 7.98 2.63 0.28 7.96
8 ~14.28 -22.69 -19.24 -30.07 30.07
g ~51.50 -69.23 -56.00 -74.83 74.83

0 ~71.37 -91.63 ~75.10 -96.52 96.52
-89.53 -111.51 -92.37 -115.42 115.42
~76.98 ~100.19 -79.28 —103.48 103.48
~53.56 86.92 -65.27 -89.49 8949
4 -48.86 -71.16 50.15 -73.18 73.18
5 -27.18 -45.39 -28.04 -46.73 46.73
6 -10.72 ~21.58 -1115 22 26
7 0.00 0.00 .00 0.00
10 -8.84 -8.84 -8.21 8.84
10 -18.50 43.98 -40.37 43.98
40 0.00 0.00 0.00 0.00
40 18.04 41,67 41.73 52.13
40 28.56 -26.75 86.54 88 64
404 0.87 -27.56 42.20 42.20
405 -8.88 -17.91 2.85 29.79
406 -7.8¢ ~8.84 -29.42 58.06
407 —4.92 -3.17 ~54.65 79.29
408 6.59 7.91 ~72.85 93.49
409 0.70 049 84.03 100.67
0 0.04 .62 -88.15 100.72
411 0.10 0.31 -85.24 93.89
412 0.62 -0.60 -75.28 79.93
413 -2.59 -2.63 -58.30 58.95
414 -6.39 -6.42 -34.29 34.29
415 -i1.86 ~11.88 -3.2 416 11.89
416 -16.35 ~16.36 34.89 46.24 46.24
7 ~11.57 -11.57 80.02 95.57 95.37
418 20.22 20.22 132.24 151.59 151.59
@ ol BatEol e LU E chef A
=y CASEt CASE2 CASE3 MAX MIN
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
~0.01 ~0.01 ~0.01 -0.01
~0.01 -0.01 -0.01 -0.01
~0.01 ~0.01 -0.01 -0.01
7 -0.01 -0.01 -0.01 -0.01
8 -0.01 ~0.01 -0.01 —0.01
9 0.01 -0.01 -0.01 0.01
0 —0.01 —0.01 -0.01 -0.01
1 ~0.02 -0.02 -0.02 -0.02
2 -0.02 -0.02 -0.02 -0.02
3 -0.02 -0.02 -0.02 -0.02
4 -0.02 -0.02 -0.02 -0.02
5 -0.02 ~0.02 -0.02 -0.02
6 -0.02 -0.02 -0.02 -0.02
7 -0.02 -0.02 -0.02 -0.02
-90-
21 -89.54 -115.43 115.43 0.01
22 -76.99 ~103.49 103.49 0.01
23 ~63.57 ~89.50 £9.50 8 0.01
24 -48.87 ~73.19 7319 7318 0.01
5 ~27.18 -46.73 46.73 46.73 0.00
6 -10.72 ~22.26 22.26 22.26 0.00
7 0.00 0.00 0.00 0.00 0.00
101 -8.14 -8.84 8.84 .84 0.00
102 43.97 -40.36 48.97 43.96 0.01
405 4.01 ~29.80 29.80 29.79
406 -4.88 -58.21 56.21 58.06
407 ~2.43 -79.52 79.52 79.29
408 11.85 -92.29 2,29 93.49
409 0.93 -104.01 104.01 100.67

[l 10 - a0 I
411 1.45 -96.22 96.22 93.89
12 1.22 -82.54 82.54 79.93
13 0.36 -52.94 59.94 58,95
414 -6.09 -35.37 35.37 34.29
415 7.46 ~13.56 13.56 11.89
416 48.43 -18.03 48.43 46.24
417 93.70 -14.08 93.70 95.37
AT8EE SR S 3149 e iR 3 =agi

3) Mgk
O et stE s 2o HESEH Q)

=EtatE Abef
A
M7 | COMB.1 | COMB. 2| COMB. 3| COMB. 4|  MAX MIN %;ﬂ;ﬁ;f‘
("
1 11.83 31.30 479 15.59 31.30 4.79 31.30
20,91 34.77 15.80 23.26 34.77 15.80 34.77
29.30 37.98 25.95 30.27 37.98 25.95 37.98
37.00 40.92 35.20 36.58 40.92 35.20 40.92
36.26 37.31 35.77 35.39 37.31 35.39 37.31
6 30.89 29.20 31.69 29.64 31.69 29.20 51.69
7 45.87 48.43 42.33 43.92 48.43 42.33 48.43
8 39.47 43.43 36.48 38.96 43.43 36.48 43.43
9 3872 43.58 36.29 39.24 43.58 36.29 43.58
0 25.76 32.22 24.57 28.50 32.22 24.57 32.22
17.41 23.47 16.88 20.45 16.88 23.47
11.87 16.15 1151 13.76 11.51 6.5
5.41 9.34 7.83 7.9¢ 7.83 S .84
4 4.68 3.06 5.26 498 3.06 5.26
5 8.41 9.85 9.43 11.45 8.41 11.45
6 11.88 16.16 13.10 17.21 11.88 17.21
7 17.41 23.28 18.42 23 81 17.41 23.81
8 2577 32.22 26.04 31.71 26.77 32.22
9 38.73 43.59 37.68 42.26 37.68 43.59
0 40.28 4419 38.57 38.57 44.19
1 44.92 47.52 42.65 45.76 42.65 47.52
2 33.47 31,73 33.26 31.79 34.69
3 36.50 37.85 39.16 36.80 39.16

8 -0.01 -0.01 -0.01
) -0.01 ~0.01 -0.07
-0.01 -0.01 -0.01
-0.01 —0.01 -0.01
—0.01 -0.01 -0.01
-0.01 ~0.01 -0.01
4 -0.01 -0.01 ~0.01
5 0.00 0.00 0.00
26 0.00 0.00 0.00
27 0.00 0.00 X 0.00
101 0.00 0.00 0.00 0.00
102 0.01 0.01 0.01 0.01 0.01
401 0.00 0.00 0.00 0.00 0.00
402 -0.01 0.00 0.00 -0.0
40: -0.01 0.00 0.05 0.05 -0.01
404 -0.01 0.00 1.72 1.72 -0.01
405 -0.01 0.00 116 1.16 -0.01
406 3.1 0.00 -0.15 311 -0.15
407 -0.23 0.46 0.74 0.74
408 1.20 3.94 1.33 3.94
409 0.23 -0.84 -3.34 0.23
41 -0.92 2.79 1.90 279
41 -2.33 0.50 114 114
41 0.60 -2.61 ~0.56 0.60 261
4 2.95 -0.9% 1.39 2.95 -0.99
4 -1.08 0.30 0.30 ©.30 -1.08
4 3.30 169 —1.67 3.30 —1.67
416 -1.19 2.19 ~1.67 2.19 -1.67
417 -2.51 ~2.04 -1.67 —1.67 -2.51
418 —2.51 -4.60 —1.67 -1.67 -4.60

2y MAX MIN 1
0.00
-21.59
-45.39
-T117
-86.70
6 -98.55
7 -81.33 —111.39
8 —64.04 -91.10
9 -46.29 ~69.14
1 —11.51 -22.84
1 12.89 6.64
1 29.09 18.09
1 39.14 23.75
1 43.21 25.97
1 39.13 22.91
16 27.82 15.63
1 7.94 0.2
18 —14.29 ~30.08
19 -51.51 -74.84
20 -71.38
91~
24 36.99 40.92
25 29.30 37.98
26 20.90 34.77
27 -11.83 31.30
101 11.83 31.30
102 -22.19 18.29
401 -21.60 -47.15
402 ~17.39 -22.95
403 31.34
0. 35.36
0! 11.07
06 5.49
) 4.97
08 3.82
9 2.85
2.08 E
1.93 i K
2.83 19.78 2.83
4 4.24 27.74 4.24
4 6.30 35.71 6.30
5 8.20 43.66 8.19
416 7.42 51.66 7.42
417 37.98 59.61 37.98
418 92.05 87.72 92.05 86.63
@ o g@shEof ek Moke A
=2t 515 Aef
A CASE1 CASE2 CASES MAX MIN
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
E 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00
9 0.00 0.0 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.05 0.00
4 0.00 0.00 0.00 0.00 0.00
©.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00
1 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00




27 0.00 0.00 .00 0.00 0.00
101 0.00 0.00 0.00 0.00
102 0.00 5.00 0.00 0.00 L.
40 0.00 0.00 0.00 0.00 4
40, 0.00 0.00 0.00 0.00 4
40, 0.co 0.00 -1.89 -1.89 4
404 .00 0.00 11 ERT) k:
405 -3.53 0.00 11.53 -3.53 4
406 -2t -0.53 -9.97 -12.17 A
407 8.47 549 10,67 T5.49 4
08 -14.07 1515 18.35 14.07 4 30.11 11.69 30.11 19.78 10.33
209 57 54 ) T o5 4 1575 —11.44 15.75 27.7" ~11.99
41 14,16 15.76 -19.32 ETRE] 4 44.36 134 44.36 35.71 6.65
T 0.5 o T - 2 56.68 6,16 56.66 43,68 13.00
4 10.33 10,14 586 5.86 416 57.94 —4.01 57.94 5165 5.20
y 75.68 e oo = 417 | es.s2 798| ener 55,61 oz
7 796 764 565 =
415 ~14.35 13.00 2.22 14 .35
316 620 143 2.00 a3 33 MAGExE HEYM AHE
7 1.50 520 .00 (E4#1: tonf,m)
418 0.00 2.90 0.00 SHE ey
OF Rl R ECE Py, p— EE L EEE ——
wt(n) HECB)| FA(A-B) a(n) dEcieiz(B)| SZA-B)
7 0.00 0.00 0.00 36.84 31.30 554
2 952 21.50 562 40.31 34.77 554
<t =2H(A-B) vl 3 52.6 4539 7.24 4350 37.9 554
4 10.86 46.46 40.9 554
7 o5 5 12.97 42.05 373 494
7 500 3 14.58 34.69 69 00
3 0.00 7 6.1 54.04 484 61
7 5.00 [} 13.76 48.79 3
5 .00 9 109 9.29 7
5 500 0 7.29 7.07 32. 48
7 5.00 0.02 7.36 23.4 3.8
5 0.00 3.35 .93 16.15 2.7
g o0 6. 143 9.64 .59
0 .00 4 7. 5.26 526 0.00
1 0.00 6. 1.45 1.45 0.00
7 B.00 - 6 4. 8.94 7.21 .73
3 0.00 3.81 3.56
4 0.00 2.22 4.86
5 550 3.59 5.71
5 o0 ] 5.44
7 0.00 7.5 5.50
8 0.00 4.6 2.88
3 o0 9.1 3.69
0 0.00 19 451
> . 9.0 451
B 0.00 5.80 451
3 om0 32.33 451
7 o0 .30 5.54
5 0.00 6.81
6 0.00 2.18
7 0.00 0.53
101 0.00 461 0D
702 0.00 42.20 48.50 0.00
701 .00 405 | 29.79 40.52 52.05 -11.53
- -65
06 58.06 56.21 0.15 32.56 2.03 05 4. SAP2000 INPUT DATA &+
407 79.29 79.52 ~0.23 24.59 5.26 ~10.67
08 93.49 52.29 7.20 16.63 4.98 ~18.35 — o
209 700 67 704,01 =304 865 5.22 ~6.57 [ CASE1
R i 5 3.84 9.60 ~15.76
4 93.89 .80 9.85 1.95 | CASE2
4 79.93 =2.61 9.78 301 =10.33 r
4 58.95 ~0.99 7.74 5.7 11.99 CASE3
7 34.29 1.0 35.71 443 ~8.65 —
3.08 0.4 43.68 56.68 ~13.00
4 16.24 2.1 51.65 57.94 ~6.29
4 95 37 167 50 61 68 .82 —9.01 File D'WSAP2000DATAWZH & AE{ 2y $2k saved 11-25-02 13:32:32 in Ton-m
R K 7 TIRE

F) J7Ie sAs g e SYSTEM

DOF=UX,UZRY LENGTH=m FORCE=Ton LIN;

3.4 HEZH

1) 7| Eges A4 JOINT

JhdAlel TEE DAisi0o) Eal Mefr A etale 287t S X
2) % ES erg DAt SIET PO E BT thE B AT UAED

(2.15L->1.30) 253 o Uz He| A8 NejB 0hH xB0] BIEC AES Do ooy

OB ZHo R HelSeo R U R ZUHESK U

20 X=-.795 Y=0 Z=-2.165
1 X=-.443 Y=0 Z=-2.444

I N
U5 aRBN

28




38 X=3.663
39 X=4.867

48 Xx=14.107
49 X=14.166
50 X=14.23 Y=C Z=-3.293
1 X=14.26 Y=0 Z=-3.719
52 X=14.25 Y=0 Z=-4.372
53 X=14.25
54 X=14.25 Y=0 Z=-58679

==14.328 Y=0 Z=-5.679
=-14.325 Y=0 Z

1125 Y=0 7=-8.489
10.367 Y20 7=-8,489
408 X=-9.484 Y=0 2=-8.489
8.6 Y=0 7=-8.489

410 X==7.717 Y=0 Z=-8.489
411 X=-6.834 Y=0 Z=-8.489
5.95 ¥=0
5.067 Y=0
i 414 X=-4.184 Y=0
4156 X=-3.3 Y=0 Z:
416
i a17
418
419
42
421 X=1.534 Y=0 Z=-8.459
! 422 X=2.417 Y=0 Z=-8.483
423 X=32 Y=0 Z
424 X=4.184 Y=0 Z7=-8.489
425 X=5.067 Y=0 2

IS
>

2

-98-

i NAME=TS  MAT=CONC ~ SH=R T=68,1 A=68 J=60700828-02 |=2.6202676-02,5.666667E-02
| AS= 5066667, 5666667

| NAME=TE  MAT=CONC ~ SHeR  T=.553,1 A=553 J<3,6884835-02  1=.0140927,4 608333502
| AS=.4608333,.4608333

NAME=T7 ~ MAT=CONC ~ SH=R  T=511,1 A=.511 =3.024028E-02  |=.0111194,4.258334E-02
AB=.4258333,.4258333

NAME=T8  MAT=CONC  SH=R  T=51 A=.5 J=2.861003E-02  |=1.041867E-02,4 897667602

AS=.4166667,.4166667
NAME=FOOT MAT=CONC1 SH=R

NAME=WALL MAT=CONC1 SH=R T=

AS=.7083334,.7083

34

NAME=RIGID MAT=RIGID SH=R T=10,10 A=100 J

NAME=WALL1  MAT=CONC1
¢ AS=1.083333,1.083333
NAME=VAR1 TYPE=NONPR
SEC=T1,72 ENAR=1,1 =426
NAME=VARZ TYPE=NONPR
SEC=T2,T3 EIVAR=1,1 =436
NAME=VAR3 TYPE=NONPR
SEC=T2,T4 ENAR=1,1 L=.422
NAME=VAR4 TYPE=NONPR
SEC=T4,T5 EIVAR=1,1 L=.455
NAME=VARS TYPE=NONPR
SEC=T5,T6 EIVAR=1,1 (=.583
NAME=VARG TYPE=NONPR
SEC=T6.T7 EIVAR=1,1 L=1.392
i NAME=VAR7 TYPE=NONPR
i SEC=T7.T8 ENVAR=1,1 L=1.313

FRAME

4,1 A=1.4 U= 2612221 1=.2286666,.1166667 AS=1.168667,1.166667
5.7 A=.85 J=8.985562E-02 i=4.117708E-02,7.083333E-02

08.338 1=833.5623,833 5623 AS=83.56233,83.56233
SH=R T=1.3,1 A=1.3 J=.2294606 1=.1830833,.1083333

J=1.2 SEC=T1 NSEG=1 ANG=180 IREL=R3
2 J=2,3 SEC=T! NSEG=1 ANG=180

3 J=3,4 SECS NSEG=1 ANG=180
| 4 J=4,5 SEC=VAR1 NSEG=1 ANG=0
! 5 SEC=VARZ NSEG=1 ANG=0
6 SEC=VAR3 NSEG=1 ANG=0
| 7 SEC=VAR4 NSEG ANG=0 N
i 8 SEC=VARS NSEG=1 ANG=0
| 9 J=9.10 SEC=VARE NSEG=1 AN
10 J=10,11 SEC=VAR7 NSEG=1 ANG=0
SEC=T8 NSEG=1 ANG=0
SEC=T8 NSE! ANG=0
SEC=T8 NSE! ANG=0
SEC=TB NSE ANG=0

SEC=VAR3 NSEG=
SEC=VARZ NSEG=
SEC=VAR1
SEC=T?
SEC=T1

SEC=T1

SEC=VARE NSEG=1
SEC=VARS NSEG=1
SEC=VAR4 NSEG=1

434 X=13.017 Y=0 Z=-8.489
38 Y=0 Z=-8.489

X=14.325 Y=0 Z=-8.48%
437 X¥=15.25 Y=0 7=-B.489

PATTERN
NAME=TEMP
NAME=PRES

SPRING

ADD=405

ADD=406

ADD=407

ADD=408
ADD=409
ADD=410
ADD=411

ADD=412
ADD=413
ADD=414
ADD=415
ADD=416
ADD=417
ADD=419
ADD=421

ADD=422
ADD=423
ADD=424
ADD=425
ADD=426
ADD=427
ADD=428
ADD=429
ADD=430
ADD=431
ADD=432
ADD=433

MATERIAL

U3=384087
U3=383869.4
U3=383869
U3=384087
U3=384087
U5=383869.6
U3=384087
U3=384087
U3=383869.6
U3=384087
U3=384087
U3=383869.6
U3=384087
U1=10000
U3=384087
U3=383669.6
U3=384087
U3=384087
U3=383859 6
U3=384087
U3=384087
U3=383869.6
U3=384087
U3=384087
U3=383869.6
U3=383869.6
U3=384087

oo

NAME=CONC IDES=C M=.2448 W=2.5
T=0 E=2800000 U=.2 A=.00001
NAME=STEEL IDES=S

T=0 E=

2E+10 U=3 A=0000117 FY=26310.51

NAME=RIGID IDES=C

T=0 E=:
NAME=CONC1  IDES=C
T=0 E=

2464760 U=.3 A=.00001
2448 W=2.5
2464750 U=.2 A=.00001

FRAME SECTION

NAME=T1

MAT=CONC ~ SH=R  T=.5.1 A=5  J=2.861008E~02

AS=.4166667, 4166667

1=1.041867E-02,4.897667E-02

SH=R T=5421 A=542 J=3.508126E-02 I=1.326834E-02,4.516667E-02
H=R T=.675,1 A=.675 967503E-02 1=2.562891E-02,.06625 AS=.5625, 5625
SHeR  T=.916.1  A=.916 170223 1=5.404794E-02.7 633334E-02

99-

SEC=T1 NSEG=1 ANG=180 IREL=R3
SE NSEG=1 ANG=180

SEC=T1 NSEG=1 ANG=180
SEC=VAR! NSEG=1 ANG=0
SEC=VARZ NSEG=1 ANG=0
SEC=VAR3 NSEG=1 ANG=0
BSEC=VAR4 NSEG=1 ANG=0
SEC=VARS NSEG=1 ANG=0
SEC=VAR6 NSEG=1 ANG=0
SEC=VAR7 NSEG=1 ANG=0
SEC=T8 NSEG=1 ANG=0

SEC= NSEG=1 ANG=:
SE NSEG=1 AN
SEC=T8 NSEG=1 ANG=0
SEC=T8 NSEG=1 ANG=
SEC=T8 NSEG=1 AN
SEC=VAR7 NSEG=1
NSEG=
NSE!
NSEG=1
NSEG=1
NSEG=1
SEC=VAR! NSEG=1
SEC=T1 NSEG=1 ANG=C

SEC=T1 NSEG=1 ANG=0

SEC=T1 NSEG=1 ANG=0 JREL=R3

@

®

SEC=RIGID NSEG=1 ANG=0
86 J=201,27 SEC=RIGID NSEG=1 ANG=0
87 01,54 SEC=RIGID NSEG=1 ANG=0
88 ,101 SEC=RIGID NSEG=1 ANG=0
101 J=102,101 SEC=WALL NSEG=1 ANG=180

102 J=402,102
201 J=202,201
202 J=419,202
301 J=301,302
302 J=302,436
400 J=401,402
401 J=402,403
402 J=403,404
403 J=404,406
404 J=405,406
405 J=408,407
406 J=407,408
407 J=408,409
408 J=409,410
409 J=410,411
410 J=411.412
411 J=a12,413
412 J=413.414
413 J=414.415
414 J=415,416
415 J=416,417
416 J=417,418
417 J=418,419
418 J=419,420
419 J=420.421

SEC=WALL
SEC=WALL1
SEC=WALL?
SEC=WALL
SEC=WALL
SEC=FOOT
SEC=FOOT
SEC=FOOT
SEC=FOOT
SEC=FOOT
SEC=FCOT
SEC=FOOT
SEC=FOOT
SEC=FCOT
SEC=FOOT
SEC=FOOT
SEC=FOOT
SEC=FOOT
SEC=FOOT
SEC=FOOT
SEC=FOOT
SEC=FOOT
SEC=FOOT
SEC=FOOT

NSEG=1 ANG=180 IOFF=4875 RIGID=0

NSEG=1 ANG=
NSEG=1
NSEG=1
NSEG=1 ANG=0
NSEG=1 ANG=0
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NBEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1

IOFF=.375 RIGID=0

JOFF=4875 RIGID=0

10FF=.0756 RIGID=0

JOFF=.3 RIGID=0
RIGID=0



SEC=FOOT
SEC=FOQT
SEC=FOOT
SEC=FOCT
SEC=FOOT
SEC=FOOT
425 J=427,428 SEC=FOOT
427 J=428,428 SEC=FOCT
428 J=429,43C SEC=FOCT
428 J=430,431 SEC=FOOT
430 J=431.432 SEC=FOOT
431 J=432,433 SEC=FOOT
432 J=433,434 SEC=FOOT
433 J=434,435 SEC=FOOT
434 J=4354368 SEC=FOOT
435 J=436,437 SEC=FOOT

VLT
ONCENTRATED SPAN
ADD=414 RD=.057
ADD=412 RD=.019
ADD=¢10
ADD=408 RD=.623
ADD=407 RD=.285
ADD=405
ADD=421 RD=94%
ADD=423 RD=981
ADD=425 RD=.33%
ADD=427 RD=.377
ADD=428 RD=.735
ADD=430

COMBO
NAME=COMB*
LOAD=PVL1 SF=2.15

ouTPUT
+ No Output Requested

END

i File D:WSAP2000DATAWI XAl WIS E 2 B £2 32k saved 11-25-02 13:22:43 in Ton-m

SYSTEM

DOF=UX,UZ RY LENGTH=m FORCE=Ton

JOINT

403 X=-13.9 Y=0 Z=-8.489

407

412
413

421 X=1
422 X=2
423 X=3.3 Y=0 Z=-8.489

424 X=4.184 Y=0 7=-8.489
4256 X=5
428 X=5.
427 X=6.
428 X=7.717 Y=0 Z=-8.489
429 X=8.6 Y=0 Z=-8.489

430 X=8.484 Y=0 Z=-8.489
431 X=10.367 Y¥=0 Z=-8.489
432 X=11.25 Y=0 Z=-8.489
433 X=12.133 Y=0 Z7=-6.489
434 X=13.017 Y=0 Z=-8.489
435 X=13.9 Y=0 8.489

436 X=14.325 Y=0 2=-8.489
437 X=15.25 Y=0 Z=-B.489

PATTERN

SPRING
ADD=406 U3=383869.6
ADD=407 U3=383869.6
ADD=408 U3=384087
ADD=409

U3=383869.6
U3=384087
84087

84067
54087
ADD=416 U2-383869.6
ADD=417 U3=384087

JOFF=.075 RIGID=0

LINES=5¢

102~

-104-

'=-1.832
Z=-1.131
7=- 608
2=-.256
=—.057

101

201
202
301
302
401
402

-103-

ADD=421 13=384087
ADD=422 1)3=383869.6
ADD=423 U3=384087
ADD=424  U3=384087
ADD=425 U3=383869.6
ADD=426 U3=384087
ADD=427 U3=384087
ADD=428 J3=383869.6
ADD=429 U3=384087
ADD=430 13=384087
ADD=431 U3=383869.6
ADD=432 U3=383869.6

MATERIAL

ONC IDES=C M=.2448 W=2.5
E=2800000 U=.2 A=.00001
NAME=STEEL IDES=S

E=2E+10 U=.3 A=0000117 FY=25310.51

T=0 E=2484750 U=.3 A=.00001
NAME=CONC1 IDES=C M=
T=0 E=2464750 U=.2 A=

FRAME SECTION

NAME=T1  MAT=CONC ~ SH=R  T=.51 A=5 J<2.B61003F-C2  |=1.041667E-02,4 897667E-02
AS=.4166667..4166667
NAME=T2  MAT=CONC ~ SH=R T=542,1 A=542 J=3.5081265-02 (=1.326834E-02,4.516667E-02

AS=.4516667,.4516667

NAME=T2 MAT=CONC SH=R T=£75,1 A=.6765 J=5.967503E-02 |=2 562891E-02,.05625 AS=.5625, 5625

NAME=T4 MAT=CONC  SH=R T=916,1 A=916  J=.1170223 1=6.404794E-02,7.633334E-02
AS=.7633333,.7633333

NAME=TS ~ MAT=CONC SH=R T=68,1 A=.68 J=6.070982E-02 [=2.620267E~02,5666657E-02
AS=.5666667,.5666667

NAME=T6 ~ MAT=CONC  SH=R  T=.553,1 A=553  J=3.688483E-C2  [=.0140927,4.608333E-02
AS=.4608333,.4608333

NAME=T7  MAT=CONC  SH=R  T=.511,1 A=511 J=3.024029E-02  1=.0111194,4 258334E-02
AS=.4258333,.4258333

NAME=TB  MAT=CONC  SH=R T=511 A=5  J=2.861003E-02  I=1.041667E-02,4.897667E-02

AS=.4166667,.4166667
NAME=FOOT MAT=CONCT SH=R T=1.4,1 A=1.4 J=.2612221 =.2086666,.1166667 AS=1.166667,1.166667
NAME=WALL MAT=CONC1 SH=R T=.86,1 A=85 J=0.985562E-02 I=4.117708E-02,7.083333E-02
AS=.7083334,.7083334
NAME=RIGID MAT=RIGID SH=R T=10,10 A=100 J=1408.333 I= 623,835.5623 AS=83.56233,83.56233
NAME=WALL1 MAT=CONC1 SH=R  T=1.3.1 A=1.3 J=.2294608 1=.1830833,.1083333
AS=1.083323,1.083333
NAME=VAR1 TYPE=NONPR
SEC=T1,72 EIVAR=1,1 L=.426
NAME=VAR2 TYPE=NONPR
2,T3 EIVAR=1,1 L=.436
AR3 TYPE=NONPR

NAME:

NAME=VAR4 TYPE=NONPR
SEC=T4,T5 EIVAR=1,1 L=.455

NAME=VARS TYPE=NONPR
SEC=T5.76 EIVAR=1,1 L=.563

NAME=VARE TYPE=NONPR




SEC=TE,T7 £

AR=1,1 L=1.3092 53 J=53,54 SEC=T1 NSEG=t ANG=0 JREL=R3

NAME=VAR7 TYPE=NONFR 85 J=28.201 SEC=RIGID NSEG=1 ANG=(
SEC=T7,78 EVAR=1,1 L=1.313 86 J=201,27 SECSRIGID NSEG=1 AN
87 J=301.54 SEC=RIGID NSEG=1 ANG=0
FRAME 88 J=1,101 SEC=RIGID NSEG=1 ANG=0
1 J=1,2 SEC=T1 NSEG=1 ANG=180 IREL=R3 101 J=102,101 SEC=WALL NSEG=1 ANG=180
2 ANG=180 102 J=402,102 SEC=WALL NSEG=1 ANG=180 IOFF= 4875 RIGID=0
3 ANG=180 201 J=202,201 SEC=WALL1 NSE!
4 ANG=0 202 J=419,202 SEC=WALL1 NSE ANG=0 |0FF=.375 RIGID=0
5 ANG=0 301 J=301,302 SEC=WALL NSEG=1 ANG=0
6 ANG=0 302 J=302,436 SEC=WALL NSEG=1 ANG=0 JOFF=4875 RIGID=0
7 ANG=0 400 J=401,402 SEC=FOOT NSEG=1

8 J=8,8 SEC=VARS NSEG=1 ANG=0 401 J=402,403 SEC=FOOT NSEG=1
9 J=8,10 SEC=VAR6 NSEG: ANG=0 402 J=403,404 SEC=FOOT NSEG=1
10 J=10,11 SEC=VAR7 NSEG=1 ANG=0 403 J=404,406 SEC=FOOT NSEG=1
11 J=11,12 SEC=T8 NSEG=1 ANG=0 404 J=405,406 SEC=FOOT NSEG=1

12 J=12,13 405 J=406,407 SEC=FOOT NSEG=1

13 J=18,14 8 NSEG=1 406 J=407,408 SEC=FOOT NSEG=1
SEC=T& NSEG=1 407 J=408,409 SEC=FOOT NSEG=1
SEC=T8 NSEG=1 408 J=409,410 SEC=FOOT NSEG=1
SEC=T& NSEG=1 409 J=410,411 SEC=FOOT NSEG=1
SEC=VART 410 J=411,412 SEC=FOOT NSEG=1
SEC=VARS 411 J=412,413 SEC=FOOT NSEG=1
SEC=VARS 412 J=413,414 SEC=FOOT NSEG=1
SEC=VAR4 NSEG=1 ANG=0 413 J=414,415 SEC=FOOT NSEG=1
SEC=VAR3 NSEG=1 ANG=0 414 J=415,416 SEC=FOOT NSEG=1
SEC=VARZ ANG=0 415 J=416,417 SEC=FOOT NSEG=1
SEC=VAR! NSEG=1 ANG=0 416 J=417,418 SEC=FOOT NSEG=1 ANG=0

SEC=T1 NSEG=1 ANG=(
SEC=T1 NSEG=1 AN

417 J=418,418 SEC=FOOT NSEG=1 ANG=0 JOFF=.3 RIGID=0
418 J=419,420 SEC=FOOT NSEG=1

BEC=T1 NSEG=1 ANG=0 JREL=R3 419 J=420,421 SEC=FOOT NSEG=1
SEC=T1 NSEG=1 ANG=180 IREL=R3 420 J=421,422 SEC=FOOT NSEG=1
SEC=’ NSEG=1 AN 80 421 J=422,423 SEC=FOOT NSEG=1
SEC=Ti NSEG=1 ANG=180 422 J=423,424 SECSFOOT NSEG=1
SEC=VAR1 NSEG=1 ANG=0 423 J=424,425 SEC=FOOT NSEG=1
SEC=VARZ NSEG=1 ANG=0 424 J=425,426 SEC=FOOT NSEG=1
SEC=VAR3 NSEG=1 ANG=0 - 425 U=426,427 SEC=FOOT NSEG=1
SEC=VAR4 NSEG=1 ANG=0 426 U=427,428 SEC=FOOT NSEG=1
SEC=VARS NSEG=1 ANG=0 427 J=428,429 SEC=FOOT NSEG=1
SEC=VAR6 NSZG=1 ANG=0 428 J=420,430 SEC=FOOT NSEG=1
SEC=VAR7 NSEG=1 ANG=0 429 J=430.431 SEC=FOOT NSEG=1
SEC=T8 NSEG=! ANG=0 430 J=431,432 SECSFOOT NSEG=1

SEC=T& NSEG=1 AN 431 J=432,433 SEC=FOOT NSEG=1
SEC=T8 NSEG=1 ANG= 432 J=433.434 SEC=FOOT NSEG=1
SEC=T8 NSEG=1 ANG=0 433 J=434.435 SEC=FOOT NSEG=1
SEC=T8 NSEG=1 ANG=0 434 J=435.436 SEC=FOOT NSEG=1 ANG=0 JOFF=.075 RIGID=0
SEC=T8 NSEG=1 ANG=0 435 J=436,437 SEC=FOOT NSEG=1 ANG=0

SEC=VAR7 NSEG=1
SEC=VARE NSEG=1

SEC=VARS NSEG=1 ANG=0 =PVL2
SEC=VAR4 NSEG=1 ANG=0 TYPE=CONCENTRATED SPAN
SEC=VAR3 NSEG=1 ANG=0 ADD=416 RD=.216 UZ=-9.6
SEC=VARZ NSEG=1 ANG=0 ADD=413 RD=.717
NSEG=1 ANG=0 ADD=412 RD=.359
=1 ANG=0 ADD=410 RD=321
ANG=0 ADD=408 RD=.962
-106- -107-

ADD=408 32 X=318 Y=0 Z=-3.203
AD ‘ 23 X=.369 Y=0 7=-2.86
AD ! 34 X=.443 Y=0 7=-2.444
ADI 35 X=.795
ADD=4 36 X=1.256
ADI 37
ADI RD=.076 UZ=-9.6 38
39 X=4.867
COMBO 40
NAME=COME? 41
LOAD=PVLZ SF=2.15 42
45
QUTPUT 44
i No Output Requested ! 45
46
END 47
48
i 49
| 50
i File DIWSAP2000DATAWHAAE| 2w 861 52§42 £3.92k saved 11-26-02 13:22:56 in Ton-m ! :;
SYSTEM 53
DOF=UX,UZ.RY LENGTH=m FORCE=Ton LINES=59 54 X=14.25 Y=0 Z=-5.679
101 X 4.325 5.679
102 X=-14.325 7.789
Z=-5679 201 X=0 Y=0 Z=-5.679
2 202 X=0 Y=0 7=-7.78%
3 X=-14.25 Y=0 i 301 X=14.325 Y=0 Z=-5.679
4 X=-14.25 Y=0 i 302 X=14.325 Y=0 Z2=-7.789
5 X=-14.23 Y=0 ; 401 X=-15.25 Y=0 Z=-8.489
6 X=-14.166 ! 402 X=-14.325 Y=0 7=-8.489
7 X=-14.107 Y=0 Z= | 403 X=-13.9 Y=0 7=-8.489
8 -13.748 ‘ 404 X==13.017 8.489
9 X=-13.294 | 405 X=-12.133 8.489
10 X=-12,092 Y=0 Z=-1.131 | 406 X=-11.25 Y=0 Z=-8.489
11 X=-10.887 Y=0 Z=-.608 407 X=-10.367 8.489
12 683 Y=0 256 B 408 X=-9.484 Y=0 Z=-8.489
13 X=-8.479 Vv=0 Z=-057 409 X=-8.6 Y=0 Z=-8.489

410 X=-7.717 Y=0 Z=-8.48%

411 X=-6834 Y=0 Z=-8.489
412 X=-5.95 Y=0 2=-8.489

414 X=-4.184 Y=0 Z=-8.489
415 X=-33 Y=0 Z=-8.489

N 418 X=-.65 Y=0 Z=-8.489
419 X=C Y=0 Z=-8.489
420 X=65 Y=0 Z=-8.489
421 X=1.534 Y=0 7=-8.489
422 X=2.417 Y=0 Z=-8.48¢
423 X=3.3 Y=0 2=-8.489
424 X=4.184 Y=0
425 X=5.067 Y
426 X=595 Y
427 X=6.834 Y=( Z:-8.48%
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Z=-8,

434 X=13.017 Y¥=C Z

Z=-8.489

489

484 Y=0 Z=-8.489
7=-8.489

—8.489

PATTERN
NAME=TEMP
NAME=PRES

SPRING
ADD=402 U3=293445
ADD=403  U3=284316.6
ADD=404 U3<384087
ADD=405  U3=384087
ADD=408 U3=3838689.
ADD=407 U3=383869.6
ADD=408 U3=384087
ADD=408  U3=384087
ADD=410 L3=383869.5

>

ADD=412 U2=384087
ADD=413  U3=383869
ADD=414  U3=384087
ADD=415 U3=384087
ADD=419  U1=10000

ADD=423  U3=384087
ADD=424  U3=384087

@

ADD=430  U3=384087
ADD=431
ADD=432 U3=383869.6
ADD=433 U3=384087
ADD=434 1J3=334087
ADD=435 U3=284315.6
ADD=436 U3=203445

MATERIAL

4.325 Y=0 Z7=-8.48%
5.25 Y=0 Z=-8.489

NAME=CONC IDES=C M=.2448 W=2.5

T=0 E=2800000

=2 A=.00001

A=.0000117  FY=25310.51

T=0 E=2464750 A=.00001
NAME=CONC1 IDES=C M=2448 W=2.5
T=0 E=2464750 U=.2 A=.00001
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19 J=19.20 SEC=VARS NSEG=1 ANG=0
20 NSEG=1 ANG=0
21 NSEG=1 ANG=0
22 NSEG=1 ANG=0
3 SEC=VAR1 NSEG=1
SEC=T1 NSEG=1 AN
EC=T1 NSEG=1 ANG=!
SE! NSEG=1 ANG=0 JREL=R3
SEC=T1 NSEG=1 AN| IREL=R3
SEC=T1 NSEG=1 ANG=180
ANG=180
ANG=0
ANG=0

SEC=VAR2
SEC=VAR1

SEC=VARE
SEC=VAR7
SEC=T8 NSEG=1 ANG=
SEC=T8 NSEG=1 ANG=0
SEC=T8 NSEG=1 AN
SEC=T8 NSEG=1 ANG=!
SEC=T8 NSEG=1 ANG=0

SEC=T8 NSEG=1 ANG=0

SEC=VAR7 NSEG=1 ANG=0
SEC=VARE NSEG=1 ANG=0
SEC=VARS
SEC=VAR4
SEC=VAR3

SEC=VARZ NSEG=1 ANG=0
SEC=VAR4

ANG=0
ANG=0
ANG=0
ANG=0

AN
AN
ANG=0
ANG=0
ANG=0

SEC=T1 NSEG=1 ANG=0
SEC=T1 NSEG=1 ANG=0
SEC=T1 NSEG:

ANG=0 JREL=R3

85 J=28,201 SEC=RIGID NSEG=1 ANG=0

86 J=201,27
87 J=301,54

Gl
Gl

88 J=1.101 SEC=RIGID NSEG=
101 J=102,101 SEC=WALL NSEG=1
102 J=402,102 SEC=WALL NSEG=1

D NSEG=1 AN
D NSEG=1

201 J=202,201 SEC=WALL1 NSEG=1 ANG=0

202 J=419.202 SEC=WALL1 NSE

3061 J=301,302
302 J=302,436
400 J=401,402
401 J=402 403
402 J=403,404
403 J=404,405
404 J=405,406
405 J=406,407
406 J=407,408
407 J=408,409
408 J=409,410
409 J=410,411
410

8
3

ANG=0
ANG=0 JOFF=.4875

NSEG=1
NEEG=1
NSEG=1

FF=.4875 RIGID=0

ANG=0 I0FF=.375 RIGID=0

RIGID=0

I0FF=,075 RIGID=0

FRAME SECTION

NAME=T1 ~ MAT=CONC  SH=R T=5,1 =5  J=2.861003E-02
AS=.4166667,.41865667

NAME=T2 MAT=CONC SH=R T=542,1 A=542 J=3.50812
AS=.4516667,.4516667

NAME=T3 MAT=CONC SH=R T=.875,1 A= 675 J=5.067508E-02 1=2.562801E-02,.05625 AS=.5625,.562

NAME=T4 ~ MAT=CONC  SH=R T=8i61 A=916 1170228 1=6.404794E-02,7 633334E-02
AS=.7633333,.7633333

NAME=TS =~ MAT=CONC  SH=R T=881 A=88 J=5.070982E-02 |=2.520287E-02 5 6666675
AS=.5666667..5666667

NAME=T6  MAT=CONC  SH=R  T=.5531 A=553  J=3.688483E-02  |=.0140927,4 608333E-02
AS=.4608333,.4608333

NAME=T7  MAT=CONC  SH=R T=.5111 A
AS=.4258333,.4258333

NAME=T8  MAT=CONC  SH=R T=51 A=5 J=2.861003E-02  (=1.041667E-02.4.897667E-02
AS=.4166667,.4166667

NAME=FOOT MAT=CONC1 SH=R T=

NAME=WALL MAT=CONC1 SH:
AS=.7083334,.7083334

NAME=RIGID MAT=RIGID SH=R T=10,10 A=100

1=1.3268634E-02,4.516667E-02

ki
o

1 J=3.024029E-02  1=.0111194 4 268334E-02

.2286666,.1166667 AS=1.166667,1.166667
9.985562E-02  |=4.117709E-02,7.083333E-02

=1408.333 3561 3.6623 AS=83.56233,83 56233

NAME=WALL1 MAT=CONC1 SH=R  T=1.21 1.3 J=.2294608 1=.1830833, 1083333
AS=1.083333,1.083333
NAME=VAR1 TYPE=NONPR
SEC=T1.72 EIVAR=1,1 L=.426
NAME=VARZ TYPE=NONPR
SEC=T2,T3 EVAR=1.1 L=.436
NAME=VAR3 TYPE=NONPR
SEC=T3,T4 EIVAR=1,1 L=.422
NAME=VAR4 TYPE=NONPR
SEC=T4,T5 EIVAR=1,1 L=.455
NAME=VARS TYPE=NONPR
SEC=T5,T6 EIVAR=1,1 L=.563
NAME=VARS TYPE=NONPR
SEC=T6,77 EVAR=1,1 L=1.392
NAME=VAR7 TYPE=NONPR
SEC=T7,78 EIVAR=1,1 L=1.313
FRAME
1 J=1,2 SEC=T1 NSEG=1 ANG=180 IREL=R3
SEC=T1 NSEG=1 ANG=180
SEC=T1 NSEG=1 ANG=180
SEC=VART NSEG=1 ANG=0
SEC=VAR2 NSEG=1 ANG=0
SEC=VAR3 NSEG=1 ANG=0
SEC=VAR4 NSEG=1 ANG=0
SEC=VARS NSEG=1 ANG=0
=VARE NSEG=1 ANG=0
SEC=VAR7 NSEG=1 ANG=0
11 SEC=T8 NSEG=1 ANG=0
12 SEC=T8 NSEG=1 ANG=0
13 SEC=TE NSEG=1 ANG=0
14 SEC=T8 NSE ANG=0
15 SEC=T8 NSEG=1 ANG=0
% SEC=T8 NSEG=1 ANG=0
17 SEC=VAR7 NSEG=1 ANG=0
18 SEC=VARE NSEG=1 ANG=0
-111-
412 J=413,414 SEC=FOOT NSEG=1
413 J=414,415 SEC=FOOT NSEG=1
414 J=415416 SEC=FOOT NSEG=1
415 J=416,417 SEC=FOOT NSEG=1
416 J=417,418 SEC=FOOT NSEG=1
417 J=418,419 SEC=FOOT NSEG=1 RIGID=0

418 J=419,420 SEC=FOOT NSEG=1
419 J=420,421 SEC=FOOT NSEG=1
420 J=421,422 SEC=FQOT NSEG=1
421 J=422.423 SEC=FOOT NSEG=1
422 J=423,424 SEC=FOOT NSEG=1
423 J=424,426 SEC=FCOT NSEG=1
424 J=425428 SEC=FOOT NSEG=1
426 J=426,427 SEC=FOOT NSEG=1
426 J=427 428 SEC=FOQT NSEG=1
427 J=428.429 SEC=FOOT NSEG=1
428 J=429,430 SEC=FOOT NSEG=1
429 J=430,431 SEC=FOOT NSEG=1
430 J=431,432 SEC=FOOT NSEG=1
431 J=432,433 SEC=FOOT NSEG=1
432 U=433,434 SEC=FOOT NSEG=1
433 J=434,435 SEC=FOOT NSEG=1
434 J=435436 SEC=FOCT NSEG=1 ANG=0 JOFF=.075 RIGID=C
435 J=436,437 SEC=FOOT NSEG=1 ANG=0

I0FF= 3 RIGID=0

LCAD
NAME=PVL3
TYPE=CONCENTRATED SPAN
ADD=412 RD=.353 UZ=-96
ADD=410 RD=.321 UZ=-9.6
ADD=409 RD=.037 UZ=-9.6
ADD=406 RD=.926 UZ=-9.6
ADD=405 RD=.566
ADD=403 RD=.528
ADD=423 RD=.641
ADD=425 RD=.679
ADD=426 RD=.963
ADD=429 RD=.075
ADD=430 RD=.434
ADD=432 RD=.472

COMBO
NAME=COMB1
LOAD=PVL3 SF=2.15

OUTPUT
: No Cutput Requested

END
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33.69) = 0.777
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MAX Mutl1 = 40.0 t-m
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25.000 tf.m

= 85.000 cm =100.000 cm

75.000 cm > = 10.000 cm
P,
2257+5% 20l a=1.729 cm =
As = Mu /{ob-fy-(D-a/2)} =9.918 e
a = (As-fy) / (0.85fck-B) = 1.728 cm .. JFM 2} 8|58 O.K

Preq = [Mu /{eb-fy-(D~-a/2)}] / (B:D) = 0.00132 = 4/3 Preq = 0.00176
- H2H I8 req.As = Preg X (B:D) = 9.918 ar

Used As = H22 @ 15.00 cm  (Dc = 10.00 cm)
=25.807 o . P=As/(BD) = 0.00344

4/3 Preq = P = Pmin 0.
a = {Asfy) / (0.85-fck:B) = 4.498 cm

oMn = ab-iy-As-( D - a/2 ) = 6383371.000 kaf-cm
=63.8541Fm = Mu=25000tm ... . OK

@ SHLE Mot 4E (V13)

oY
tm
B
™

feck = 270.0kgf/en fy = 4000.0kgt/cn

B1 = 0.850 ob = 0.85 s = 0.80

pb = (0.85 XB1 xick / fy) » [6000/(6000+y)] = 0.02926
pmax = 0.75 Xpb = 0.02195

pmin = max(0.80V(fck)/iy,14/fy) = 0.00350

HiF Mera vu = 43,660 tonf
el S H = 85000 cm =] B =100.000 cm
Ol D = 75.000 cm e c = 10.000 cm

s Vo = 25-0.53 Vick-B ¢ /

122-

(Mu11})

fck = 270.0kgf/s
1=0.850 eb = 0.85 3

pb =1(0.85 XB1 Xick / fy) = [6000/(6000+iy)] = 0.02926

pmax = 0.75 Xpb = 0.02195

pmin = max(0.80V(fck)/fy, 14/ty) = 0.0

>
3

50

A RWE My = 40.000 th.m

CHel S H = 85.000 cm g % % B =100.000 cm

20D = 75.000cm 5 8 & 2 Do = 10.000 cm
HEHE A5

LREIISHAU0 a=2.786 cm2 7HF
As = Mu Heb-fy (D~ =15.983 ar
a = {(As-fy) / (0.85-fck-B) = 2.786 cm .. JH& D} bj%

0K

il

Preg = {Mu /{eb-fy-(D-a/2)}] / {B-D) = 0.00213 = 4/3 Preq = 0.00284
HR2E 2% req.As = Preq X (B'D) = 15.983 v

Used As = H22 @ 15.00 cm  (Dc = 10.00 cm)
= 25.807 o < P = As/(B:D) = 0.00344

4/3Preq =P < Pmin ... - 0K

a = (Asfy) / (0.85:fck-B) = 4.498 cm
oMn = pbfy-As:( D ~ a/2 ) = 6383371.000 kagf-cm
=63.834tfm = Mu=40000thm ... . OK

g AHE (Mu22)

ont ty = 4000.0kgaf/

B

121

MMAX  MMIN V13 vas VMAX

7 0.09
7 2.52
7 0.22
7 1.67
8 -0.22
8 -1.69
Bl -1.87
8 -0.36 .
9 1.91 4,
9 .86 4.
9 9 3.
9 9 3
10 5 0
10 0
10 [
10 0
1 100.00 3
Al 107.00 3
1 111.00 2
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17.00
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8.45 16.07

8.48  36.36

7.27 427

7.38 2411
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4
3.
3
2
3
2
91

1

RN

-
1

3

4.
3.68
3.
3

R Rt RN N
o B
3

HoNa3

Eopmemie

&

.8

5

-36.30
~-36.30
~42.26
-42.26
36.31
36.31
36.73
36.73
~4.18
-4.16
-3.98
-3.98
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0.28 -0.65
0.61  -0.66
1.21 -0.66
1.06 ~0.71
0.41 0.7
1.75 0.86
0.56 088
0.26 0.66
112 0.64
072 0.84
0.45 0.89
0.84 0.62

15.35 -43.11
18.26 -43.11
11.29 -22.44
7.49 -22.44
0.14 416
-5.26 4.16
-4.58 3.98
1.36 3.28
5.41 2.01
0.91 2.01
012 2.01
~2.40 1.45
1.13 1.45
-2.00 -25.47
-4.78 -25.47
3.58 2.08
1.30 2.08
0.41 2.09
2.89 2.0¢
5.85 3.84
3.38 3.72
-2.43 3.55
3.58 3.55
=0.71

1.6
-0.75
-1.82

2.51

1.29
-0.31

1.52

2.49
-0.12
-0.26

2.72

3.99

0.70
0.7

3.00

2.02

0.71

0.42

1.75

2.70

0.51
-1.00

2.69
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3.86
3.86

5.37
4.7

4.38
4.38
4.73
5.51

20.99
29.99

20.58

29.58
6.97
6.99

2.60
3.85
4.76
4.8
3.74
21.89
21.88
22.32
22.32
4.57
4.97
4.94
4.54
6.58

4.79
€.21
1.43
1.20
©0.98
1.25
22.63
22.90
20.24
18.93
36.31
36.31
36.73
38.73

5,41
4.77

4.7
5.55
5.55
5.55
4.52
4.89
4.90
4.52

43.44

52.52

37.45

23.06
4.94
4.76
4.60
4.78

10.18

10.1¢

10.18

29.81
1.77

25.49

39.03

W w0 www e
ARSI ey

33

162.00
166.00
57.00
120.00
256.00
117.00
166.00
162.00
144.00
145.00
120.00
12.00
123.00
256.00
199.00
€6.00
126.00
126.00
66.00
51.00
50.00
131.00
132.00
148.00
147.00
132.00
146.00
149.00
148.00
146.00
31.00
39.00
149.00
133.00
134.00
35.00
34.00
157.00
160.00
274.00
271.00
134.00
135.00
36.00
35.00
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231 455 003 472 020 362 134 386 250 24400 087 2.61 263 085 031 385 3
231 291 86 2909 -005 362 074 360 304 2400 484 002 464 -3.87 185 4.
231 237 143 238 -143 285 074 304 304 50.00 563 -G.51 567 387 160 41
e 302 061 406 -065 008 154 525 | 304 469.00 410 -1.31 463 328 160 5
{ 232 251 92 351 -092 28 081 297 i 304 47000 8.30 -0.79  3.68 -8.28 133 3
32 214 -0.51 220 -086 286 027 287 i 305 47000 3.38 ~1.10  8.81 -3.30 023 3.
232 1.22 82 1.23 -0.82 2.30 0.27 2.32 305  469.00 4.14  -0.37 467 =3.30 0.40 3
o 257 121 268 191 530 081  s4s 305 471.00 358 -054 5.67 -2.94 040 2
233 T2 066 158 -071 1901 028 1903 305 472.00 278 -1.27 281 -2.84 023 2
: 233 065 -0.80 070 -084 191 -012 191 306 472.00 2.95 -0.05 299 -2.95 007 2.
233 078 -0.84  0.81 -0.87 148 -012 148 306 471.00 367 -052 375 2,95 -0.04 2.
233 186 071 170 075 145 028 181 306 60.00 3.01 -049 372 -2.86 -0.04 2.
234 091 8 104 -100 085 -007 066 306 27.00 228 -0.01 3.01 -2.86 007 2.
234 062 038 121 -098 065 -021 068 307 12300 563 -051 567 587 160 4
234 0.00 035 -065 050 -021 08¢ 307 40.00 464 002 464 387 133 4
o3z 0. 030 -080 020 -007 020 i 307 473.00 330 -0.79  3.68 a8 133 o
235 3 399 -113 295 026 296 307 47400 410 -131 463 328 180 3
235 > 253 -081 295 -006 2.05 308 47400 414 -037 487 530 040 &
: 235 N 105 -0.84 261 -008 261 i 308 473.00  3.39 -1.10  8.81 330 023 2
: 235 349 -144 281 026 262 308 47500 2.7 -127  2.81 284 023 2
! 236 2556 -0.69 235 -005 236 308 476.00 359 -054 3.67 294 0.40 2
i 236 138 -100 238 -035 230 : 308 476.00 3.67 -052 375 285 0.04 2.
I 236 116 -0.88 205 -035 508 I 309 475.00 2.95 -0.05 2.99 2903 -0.07 20
| 236 235 -067 205 -0.08 205 | 309 43.00 228 -0.01 801 288 -0.07 2
237 157 -103 149 -031 152 ! 309 12400 3.01 -049 372 286 -0.04 2
| 237 098 078 149 -051 157 | 316 59.00  3.87 -0.64 4.31 -216 162 4
| 237 041 -043 129 -051 138 i 316 196.00 7.33  1.35 836 -416 282 4
237 120 -087 129 0@ 140 316 481.00 621 022 683 349 262 4.
| 238 032 -082 062 -052 073 316 460.00 2.76 -1.79 290 ~a40 182 3
238 004 -070 082 -058 078 317 469.00 5.08 -0.48 337 -a.53 036 354
238 020 -0.36 045 -0.58 073 - 317 481.00 610 -0.07 658 3.65
238 048 -048 045 082 068 317 482.00 549 -042 604 3.20
; 23 3.67 -0.41 266 -0.08 2.6 317 47100 248 -0.88 283 318
239 218 -0.84 266 -020 267 318 471.00  2.65 -0.68  5.04 3.24
229 167 -063 255 -020 2.5 318 482.00 549 017 603 3.24
239 3.07 -008 253 -0.08 283 318 19700 500 012 559 311
240 237 -062 204 -019 205 318 60.00 222 -0.69 259 311
240 127 -023 204 -026 208 319 196.00 396 097 545 453
| 240 103 -0a1 o7 —cee 199 319 63.00 720 247 850 4.93
| 240 216 -073 197 -015 198 319 483.00 664 0.95 4.63
. 241 120 -0.28 132 -026 1.34 319 481.00  3.41 -0.63 4.21
! 221 062 -042 132 -033 1.6 . 320 481.00 356 -0.43 358
1 241 036 025 124 -0.93 129 520 483.00 655  1.04 569
241 1.05 ~012 124 -0.28 107 320 484.00 6.07 0.42 3.45
| 212 045 -0.43 045 -032 0.5 320 482.00 3.08 -1.04 2.1
| 245 081 -0.31 035 087 321 482.00 -0.25 18
! 242 0 0.04 035 056 484.00 0.22
242 0.33 032 0.54 64.00
243 0.47 4.37 4.38 197.00
243 0.86 97 s 6300 1.95 34
. . -137-
o PP S e I 337 495.00 041 090 090 279 270
322 598 2.07 355 458 : 337 493.00 031 1.04 113 083 2.83
i 322 325 0.09 PR i 338 493.00 032 1.05  1.15 118 1.8
323 333 052 128 518 i 338 495.00 045 108  1.08 198 1.4
323 588 140 PRI 338 496.00 0.53 044 053 198 14
i P e o an 338 49400 040 041 069 18 1
e ST e o | 339 49400 036 028 064 028 0
324 Son oo FE - I 339 496.00  0.50 021 0.26
o o oes et ! 339 75.00 07 021 026
; 24 5.66 048 033 274 339 200.00  0.59 023 0.8
| s S e Shn e 340 74.00  0.55 279 270
325 e no San aon | 340 212.00 046 284 2.5
328 Vs e Tan oo 3 340 497.00  0.20 284 2.8
32s Cer o T ios | 340 495.00  0.38 270 270
30z 273 128 Ti oo i 341 495.00  0.41 143 1.4
| pe S o S | 341 497.00 .29 IREARERE
326 Lee hes e oo ! 341 498.00  0.40 1471
326 PR ae el | 341 496.00 052 IREIEEE
pos S e e e ; 342 496.00  0.48 021 0.
327 Ser oon San o | 342 498.00  0.36 022 0.
327 PR She as 342 213.00  0.55 022 o
{ s e o T ol I 342 7500 068 021 o
27 286 -0.09 0335 215 343 212.00  0.85 288 2
et Ve oo FOI | 343 78.00 052 500 3
| 328 294 35.99 320 3.56 ! 343 493.00 0.5 300 3
328 302 218 329 859 | 343 497.00  0.78 283 2
a8 175 172 342 372 | 344 497.00 0.7 1.16
329 6 141 Y48 206 | 34e 499.00 040 Vo4
320 S e Ch oo | 344 50000  0.49 1.24
320 327 108 140 .04 | 346 498.00  0.88 1.16
320 195 061 148 209 i 345 498.00 088 o2z
| 330 185 0.05 032 152 I 845 500.00  0.44 0.24
| 330 320 0.73 030 151 i 545 79.00 063 0.24
i 330 350 054 030 183 345 213.00  1.08 0.22
I 330 215 -0.10 032 1.53 78.00  1.30 2.98
231 061 353 328 3.36 216,00 0.60 3.15
331 132 324 3.05 313 | 501.00  0.86 3.15
! 331 62 152 308 8.7 i 49900 150 298
| 331 0.93 328 3.39 | f99.00iss 1.23
332 0.8¢ 141 14 501.00  0.58 1.20
332 1.64 127 153 502.00  0.67 .29
332 1.95 127 1.58 - 500.00  1.42 1.23
i 330 Vi e e 500.00  1.38 0.24
333 Vo 0h ooe 502.00  0.62 0.26
! 333 87 0.25 095 2i7.00  0.75 0.26
333 2,23 0.25 0.08 79.00 1.51 0.24
| 333 T30 0a0 o 216.00 219 316
| 334 0.58 308  a09 82.00 0095 3.00
334 0.89 282 283 503.00  0.78 3.00
| 334 0.78 282 o285 501.00  2.00 318
T o Son o 501,00  1.91 1.30
335 0.42 128 135 503.00  0.74 121
s . FEE R g 504.00  0.63 121
335 | S 502.00  1.80 130
335 0 128 147 502.00  1.76 0.26
336 0 026  0.55 504.00  0.62 0.23
536 0 023 053 83.00 0.28
336 023 055 217.00
336 : 026 087 82.06
337 208.00 283 283 220.00 2.59
337 7 270 579 5 259
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352 2 044 174 304 350 368 513.00 -1.85 -0.30 ol
: 368 51500 -0.61 -0.13 058
353 2. 025 1. 123 215 N
K - 368 516.00 -082 -033 058
353 195 046 1. 0.95 201
; 368 514.00 -2.10 -0.28 (RS
353 058 -0.78 1. 095 1.86
362 514.00 0.2
353 207 016 1. 123 2.02
- 369 516.00 0.02
354 199 -023 1. 023 162
; 369 95.00 0.02
354 074 -0.85 1. 015 161
. . 369 229.00 012
354 064 079 1. 015 156
= - 370 94.00 1.78
35¢ 187 <037 1. 023 1.7
! 370 232.00 2.66
355 2. 063 2686 358 :
- 370 617.00 258
355 099 -0.39 178 208
370 515.00 178
385 -0.31 -0.95 178 258 P v
385 167 -012 186 266 3.25 :
’ ! ‘ 371 517.00 0.9
356 147 -015 193 099 217
L S 371 518.00 0.99
356 013 078  1.93 053 200 ohee i
356 -0.28 -1.14 165 083 173 et S
356 1.06 -0.53 165 009 1.92 ’ :
372 518.00 015
357 104 -041 168 015  1.69
N 372 232.00 0.15
357 003 -1.03 165 001 1.68
372 95.00 0.01
357 003 -1.27 1.59 001 1.9 o Do
357 0.96 -0.58 1.58 015 1.60 D ol o
358 078 -0.33 187 185 270 . T
358 013 -1.69 187 103 223 : :
os 373 517.00 2.59
358 -0.67 -2.08 148 103  1.80
’ 374 517.00 0.95
as8 002 -0.76 148 185 247 OO e
359 003 -0.78  1.55 055 165 : :
374 520.00 .23
359 -1.89 155 012 155
374 518.00 0.95
359 211 128 012 129
375 518.00 0.15
359 -1.03 128 086 1.0
375 52000 0.22
360 -1.01 131 002 131
375 90.00 0.23
360 -200 131 -012 132
375 233.00 015
360 -219 123 -0.12 124
376 95.00 3.00
360 -123 123 002 123
376 236.00 316
361 -188 079 108 134
376 521.00 ERT
361 -2.52 079 070 1.06 s
P 376 519.00 3.00
361 -28e 057 070 090
K 377 519.00 121
361 057 1. 1.22 7
o s 377 521.00 130
377 522.00 1.30
362 0.61 N
s foH 377 520.00 1.21
b e 378 520.00 0.23
: - 378 522.00 0.26
305 : : 002 378 237.00 0.26
363 512.00 -259 -0.02 0.54 : ’ =8
o 378 99.00 083 -0.11 0.23
363 9100 -270 -0.14 0.50 ¢ o
S e oo T 379 236.00 060 3.08 315
- : 379 102.00 130 3.3 2.98
364 9000 -2.53 1.06 :
S 379 523.00 135 147 208
364 228.00 -1 88 134 i
i > 379 521.00 086 137 315
364 §13.00 -2.04 122
364 51100 269 S 380 521.00 058 1.0 1.29
fed e 380 523.00 133 1.34 123
365 0.62 524,00 1.42 0.64 1.23
52200 067  0.32 129
265 0.51
fs Se 522.00 028
yos 0'54 524.00 0.24
3 ‘52 108.00 0.24
366 052 I o
pi San 237.00 0.28
366 102.06 3.00
367 ?4(’) OE/ r: r-’,"}
367 525.0C 2.83
367 3.0C 3.00
367 00 1.2
-140- -141-
i . . o - N : 398 538.00 1.95 0.61 3.32 148  1.48  2.09
98 seson o ; 1 l“‘ “S; ?fé 041‘ e ‘ 298 534.00 327 1.03  3.87 148 140 2.04
B S Lo e ; 309 534.00 320 073 3.8 148 030 1.51
383 ;4-5‘; 0.49 047 112 -0.16 -0.46 e 399 53600 1.85 0.05  3.00 148 032 1.52
384 52400 044 0. 095 -035 -0.46 024 399 11400 215 -0.10  3.02 180 032 153
384 52600 0.86 036 102 019 -0.46 022 300 24900 350 05e 590 e e e
6o e - ) ) . : )
Jna a0 1os E‘: Slenle e ggz 406 113.00 445 415 £.50 241 343 402
984 103.00  0.63  0.04 098 -0.32 -0.47 4 406 252.00 252 323  5.89 211 549 408
385 24000 046 2.61 282 044 -0.00 284 2 - P
408 541.00 273 128 480 215 349 4.0
385 105.00 055 243 243 085 -0.08 279 108 59500 464 a0 a0 P PO
585 527.00 038 089 0.90 087 012 278 ! 407 53500 459 198 579 2145 148 282
85 52500 028 1.06 113 021 012 2.8 | 407 541.00 285 030 437 215 148 2810
386 525.00 028 1.02 114 047 -0142 147 i : °
° o ‘ i 407 542.00 271 007  3.87 214 148 26
386 527.00  0.41  1.07 107 041 042 113 i i . P o
1.0 | 407 536.00 485 117 540 214 2.61
386 528.00 052 0.44 0.52 044 -014  1.13 208 33600 458 06  ooe b P
386 526.00 0.40 0.38 070 009 -014 1.7 ° S : ’ o
408 54200 267 007 3.4 212 214
387 52600 036 0.25 060 000 -014 0.2 i 406 253,00 286 006 590 o S
387 528.00  0.48 023 048 023 -014 021 ! 408 114.00 478 042 537 212 215
387 106.00 068 0.1 088 011 -014  0.21 ! 405 25200 647 387  ses S e
387 241.00 056 013 072 -004 -044 0.2 200 11700 375 195 eor o P
388 105.00 054 243 244 084 040 279 : ' b : :
N 400 §43.00 325 009  4.49 2.89 424
388 244.00 044 259 281 042 040  2.83 409 54100 508 207 720 fps s
388 529.00  0.31 104 113 022 013 283 410 54100 588 149 & 93 280 325
388 527.00  0.41 0.80 090 041 013 279 410 54300 333 082 479 Che e
389 527.00  0.45 108 1.08 044 013 113 M0 30200 321 -026 40 P Toe
e N pee bame 410 542,00 575 074 686 275 150 @as
329 f000 04 o o o g i ”g 411 54200 570 067 .52 277 033 279
369 52800 053 0.44 053 044 015 11 411 544.00 323 -0.32  4.25 277 025 278
390 §28.00 0.50 0.24 050 024 015 0.1 DD S S S e
390 530.00 038 028 08¢ 000  0.45 0.8 G 2500 soe e b S U
390 245.00 052 0.16 078 -0.04 016 0.3 412 11700 7.20 247 B.69 378 247 493
380 10800 072 012 072 012 048 0.21 M2 25600 305 097 545 378 251 a3
891 244.00 089 271 272 08B 027 282 412 545.00 341 -063 433 238 251 421
391 109.00 088 3.01 300 050 027  3.08 412 543.00 664 095  7.56 338 347 463
591 551.00 047 .38 .8 0.8 043 508 413 543.00 655 1.0 7.54 544 182 3.60
301 520.00 078 110 1.30 058 043 282 413 545.00 3.56 -0.43  4.42 344 091  3.56
892 520.00  0.82 7 071 040 1.7 413 546.00  3.08 -1.04 8.63 319 091 331
392 531.00  0.42 a 005 040 1.28 413 544.00 607 043  6.76 182 3.45
392 53200 0.62  0.84 017 048 1.28 414 544.00 605 022 .68 18 025 319
392 530,00  1.02  0.51 033 048 117

414 546.00 3.22 -0.28 3.80
414 257.00 296 -0.34 3.7
- 414 118.00 5.80 0.09 6.47

3
3
an 1 3.1
393 53000 090 S EE S
393 532.00 055 3 .
4
2

393 110.00 0.82

11 0.25 3.12

L WNO 0000 D .
o
&

- 415 258, 33 3 8. . 2.6 4.92
393 245.00 1.27  0.28 1.35 019 06 023 P P oie e
394 109.00  1.82 24382 124 071 3.05 415 474.00 276 -1.79  2.90 549 152 881
394 24800 061 353 404 011 071 3.28 DR O Tie e aae
394 533.00 003 176 291 -023 0.85 3.28 B 4500 690 -0r  aod Ti e e
394 531.00  1.62 52 220 096 085 3.05 116 47400 308 e a7 253 036 354
305 531.00  1.64 160 238 085 085 127 416 476.00 248 283 316 035 aie
395 533.00  0.84  1.36 249 -028 085 141 46 54600 649 ooy o3 T e e
395 53400 113 0.62 222 -047 093 1.1 N . b
- - 417 546.00 5.49 0.17 6.03 324 0.15 3.24
395 532.00 1.93 087 230 050 093 1.27 : b S
St 417 47600 263 -0.88  3.04 324 -0.06 3.2
396 53200 .87 048 220 015 091 025 y p
S i 417 12400 222 069 259 a1 -0.06 3
326 534.00 0.28 200 -0.83 091 030 D B S ET
396 249.00 013 298 -0.66 095 030 o ’ :
306 110.00 03z 249 007 095 0.25
307 399 502 191 137 320
g7 360 493 032 137 5.42
397 1.72 3.74 027 1.45 3.42
397 4.04 145 3.29
398 3.8 143 1.40
398 3.54 143 148
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AID GO X 17 15,925
. GRID GO ¥ "2 O
QD GO 7 8 9,116
QIO GLOBAL X “4" O
ORID GLOBAL 7 '5" 0
GRID GLOBAL X 6" 15 @
WRTERIAL STEEL Fy 25310 51
MATERIAL OONC FYREBSA 42184 18 FYGHERR 2612275 FC 2812 670 FCS-EAR 2812 573

VATERIAL RIGID FYFEBAR 42184, 18 FISHEAR 28122 76 FC 2812, 579 FOSHEAS 2612 575
WATERIAL GONCT FYREBAR 4216418 ZYSHEAR 28122.79 FC 2812,579 FCSHEAS 0612670
COMGRETESECTION T1 COLMY  COVER 036 REBAR AR-3-3
CONGRETESECTION T2 CGLIMG  COVER G574 FERAR FA-3-3
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nA0, 125 SECSCABLE NSEGR2  AMG=-dd, S0 IR 0
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§ J130416,17.113 114 146,117
10 14,1507 18,118, 135,117, .

15 J=20.28.25.26. 122,125, 125,128
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Ee31.32.34,36, 131, 132,124,135
2 =32,33,35,3. 132,133,135, 136
2 w4 35.37,06.134.135 137, 138

7.38,40.41,157, 150140, 141
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.
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oo o4 108201
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7
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2 w225 Jeg69 ve233.6 20150
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5
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£ 2
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e
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59 Ke-103.8 (5388 Zu150
20 Vg2 8 24150
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2 S 215
i U3 X103.3 v-EED Ze10
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20,122,128
120,121,123,
122,128, 125. 126
123,122,126, 127
5129

21,132,134 135
81132, 132,135,138
37.58.134,136.137. 136
25136 13

Jeit 4547 4

7. 208,210

i
[
e

o ey

werscoe
wi

STATICLOAD LOADY TYPE DERD
B4 SPLEIENTAL DATA

-244-

FoSEAR 281,276

-246-

150,248,247 2

152,24
54,260,251,253.25¢
156,252, 253.255 256
157,253, 254,256 257
159,255, 256,256, 759
160.256.257.259.260
162,758,.2

260,285, 268
128,264,265, 267 . 265

Bl

106 =202 ,203, 205, 208, 302,503,305, 306
107 4w204,205, 207, 208,304,805, %07 308
5,206,208,209,305,305, 308,300
109 =207 .206, 210,211,307 508,310,311
110 208,206 211,212,308, 308, 511,312
T $=210.211,219,214.510.311 812,314
112 Je211,212,214,215.311,312.314. 315
113 I=213,214.216.217.318, 314,516,317
T4 514,215,217 218,314,315 817 1E

5 1=216.217.219,220.316.317. 516,520
198 m217 218,220, 221,317,318 920,321
22.223,319,320. 322,523
118 e200.221,223,224.520,521,323 324
110 1=220, 265 205, 206, 322,223, 225 326
120 223,224,226 227 323,524,326 927
225,228,228 279 325,926 328,305
TR 225,237,208, 200, 35,327 528330
125 225,225,221 232, 36,426 461,332
124 229,230,250, 233, 39,30 53253
125 4e231,23¢ 234,235,391, 892,304,305
132,233,235, 2% 332, 353, 5, 3.
127 234,205, 27,238,554 535 367 338
T

o2t
131 Je240, 241,263,244, 340, 341,343,344
V52 NPT, 242,204,205, 541,342,344, 345
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Precast Arch Box IRTE
1o Ze AbEE
—T,—AI_I- E'I Lé' __11_7.(_];" A._I'A'l 1.2 5t& =2
1.3 &1 28

4. ot He
4.1 Precast Arch Box 23 ZE
4.2 d¥EHd HA 2 V= HEe
2007 12 122 43 PAB U HZE A
4.4 Xxj& He

4.5 S o3t ol HE

5. SAP2000 OUTPUT

A
AHEHEH F=7sH
1) FET0l AT Y Y] 22l e (B 728 & sehol )
1 sz weg=—20  nernz e g oly
11 e =120/ V1525 = 307 % {L=305/2=1525m)
= MIN(30.7%, 67%) = 30.7% 0|22 As,req » 0.3072 v 28
1) 4] : Precast Arch Box 13.450m » 5429 m Ch 2EHT ojAOR uyD Y
A7k L= 13.450m
FAR: 240 m
E3 0 3.000 m B.PABEie £5 9 2x B2 (2A2E Tx M 7£(1999) - 5.7 p103)
Al&te9l 0 1.000 m
Abzt(skew) 90 * HI8 o = 0.0020
FIEEA D MR
A b= 100
2 AMBME 9 wAHIIELE P g oL d= 50 cn
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10.00  a/m ol&t2 2 sfofof gch

- &H Precast Arch Box

fE ; ,04?»,(0)0 kgj/f'* 70,000 = 280,000 kof/ S5 3 BEHS 24 gl T Skl 0l 8 400|512 51010} et
. = . * g + . = . gf/cnf
[ERE = C. (BARIE 72 M2 7|E(1999) - 11.3 p221)
- 21E  HEE
foo = 270 kofjat Lo = 0002
E. = 15000 =1, 246,475  kgf/ar Ao b 100w
5 P g ' d= 85 o
@H2
» 2 H Precast Arch Box A=p+brd=00020 « 100 « 85
: : ggggo&g”?fw ¢ Pefomed el ol HE) = 17.00 ai/m oj&f2 &2 stofo} sict,
Es = af/ e
JE R E A 2 U3 A2 HEMe 36 0f3t, 400l 5HE Bojo} Bhct
- . " ( EES \
:Evs ggggog(g)f/z:m” ) Deformed Steel : 0 & &) HPABEE W IE 7Y
= ai/an
3) Al PEICIE BT MAD|FE 542 B AE AJAE B Mz
gt

@ P.AB x| & 87 EfM 7| %

n

CEE U e 38 UE MAY

!

S MBHEHE . o8 23 MY
a) MY HE
b) dE HE
ol Hg g e

@ ™2 (2 A2) 3y

A SRMEATIE 4.7 BfSHE KA

4.7.5.7 Bf{H



R 1) & ghel
250 t/m g
190 v 1 Ciaz a7 ]
0.90 t/m . B a L5
= T
e v
o e
S (BHR TRBAL D MA JIE I A Yuiabe ) ~
e
3
XI5 RC RAHMEN@ 2| =0 g8t g o
4
" ﬁ&G; 13280 ‘350
XiEt ek S —
fe E: 505 13450 00 g 13,450 boo
&
CE-EF TS g H L’
§
=05 Dm)] A% () | 0500 |
0.15=D =1 0.30
1<D<2 0.20
2 <D<3 0.10
3<D 0.00
P.AB =4 A JlE FEE MY
P.A.B Span 13.450 m SIE P/W F# 0.850 m
=9 of -AE £
i éﬁ,f 0-2ml PABEOl 5429 m BYTPWEA 1300m
e e 3.000 m ZIEHZ12) 13.250 m
HW.L 1.000 m 2|= F2 1.400 m
HH F) 0.500 m 7|& MH 30500 m
SeHE S 0.500 m 215 P/W 0l 2.000m
@ MBS 98 g fou = 400 kg/on SUFP/W E0l  1.849m
HEGEE PAIBD FEeHE0) AT e b= 000 hofert | fo= 270 kol
1Seg. Zol  1.500 m 4000 kg/en
3) &3 =
- & HF okt o= 30°
- HX Y AT Ky=1-sind = 0.500
- SHME, & Yo = 1.9 tm
1.3 83 2el
b E2 M7 71E (2000) - M WER
I ARl EFEHEAI|E(1999)- UL DS
I Z3CIE BE AYA (1999) - AN BER
P RETE oA BEE A 7IE (1999) - B2 £ 2 ZA}
I+ AASHTO (16th Edition, 1996)
I BHRERZA M AR XRY
2) EtHEy 3. AAlal A
A CHH2AL R U E () et S )
WS (m) (m) 3.1 6HA RYy
1 1.0 2 1.0~ 0.500 = 0.010 0.500
2 1.0 2 * 1.0 + 05007 = 9.010 0.500 1) PABCHH 292
3 0 12 »~ 10 + 0500° = 0010 0.500
4 0 2 x 10 =+ 0500° = 0010 0.500
5 0 2 1.0 * 05427 = 0.013 0.542
6 0 2 = 10 + 0675° = 0.026 0.675
7 1.0 * 1.0 ~ 0916° = 0084 0.916
8 1.0 * 1.0 = 06807 = 0.026 0.680
9 .0 * 1.0 * 0.553° = 0.014 0.553
10 1.0 * 0 + 05117 = oot 0.511
= 1 .0 2 * 0 * 0500 = 0.010 0.500
i1} 2 1.0 2+ .0 *_0.500 = 0.010 0.500
| 13 0 + 10+ 0500° = 0010 0.500
< 4 0 * 1.0 » 0.500° = 0.010 0.500
ol 15 0 » 1.0 + 05007 = "0.010 0.500
6 [ * 1.0 _» 0.500° = 0.010 0.500
7 0 * 0 * 0.500° = 0.010 0.500
8 .0 * 0~ 05117 = 0.011 0.511
9 0 * 0 + 0553° = 0.014 0.553 2) Y EE
0 0 2 0+ 06807 = 0.02 0.680
1 0 2 « 10 + 0916° 0.064 0.916 B X 7 A X 7 B X 7
2? - g f : 18 - 8242 — Og‘?f ggzg 1 |-14.250 —4372)| 43 | 14166 -2.860| 413 | -5.067 | -8.480
g 2 _» * 0.542 = 0013 , 502 ’ 230 | - 484 -
7 5 — 0T 050" = ooro 0506 2 —14250 5.026 5? 14.230 | -3.293 LI 134 8.489
5 ) " 0 - 05007 = oo 0.500 3 |-14.250 -s679fl 51 |1s250] -3.7190 415 | -3.300 -8.489
26 0 . 0+ 0500° = o010 0.500 4 |-14.250 679l 52 | t14250|-a.272)l 416 | 2417 -8.4ae0
27 1.0 * .0 * 0.500° = 0.010 0.500 5 |-1a230 -5.026)| 53 | 14.250 ) ~5.026)| 417 1.534 | -8.489
6 |-14.166| -2.86 0 cas72fl ss | 14250| -5679) 418 | -0.880 | -8.489
1) 1.0 12_» 1.0 » 0850° = 0.051 0.850 7 14.107] 2,444 il -3.719) 101 14.325] 56791 419 | 0.000 | -8.489
. T
= 0: 1.0 12 « 10 » 080’ = 0 051 0.850 8 |-13748 -2.165] 32 -3.29311 102 |-14.326] -7.789 1 420 | 0.6s50 | -8.489
¥ g : g 1'; E 11 8 - ;ggg = g':g;’ :jgg 9 |-13204) 1832l 33 | 0.369 | -2.860| 201 | 0.000 | -s.670]| 421 | 1.534 | -5.480
- - . — — 10 |-12.002f ~1.131f| 34 0.443 | -2 444l 202 | 0.000 | -7.789|| 422 | 2.417 | -8.489
0 1.0 = 1.400 = 1.400 f12 » 0+ 1.400° = 0.229 .400 11 [-10.887| -0.608f 35 0.795 | ~2.165f] 301 | 14.325) -5679) 423 | 3.300 | -8.489
0. 0 150 = 1.150 / * 0+ 1.150° = 0.127 150 12 | -0683]-02s6fl 36 1.256 | 18324 302 | 14.325 | -7.789 4.184 | -8.489
03 0 1.150 = 1.150 / * 0« 1.150 0.127 150 13 | -8.479|-0.057f 37 2458 | -1.1311l 401 |-15.250] -8.489 | 5.067 | -8.480 |
0 0 * 1.150 = 1.150 / * 0 150 7 0.127 0 14 | -7.275] 0.000 38 3.663 | -0.608 402 |-14.325| ~8.489 5.950 | -8.489
40 .0 » 1.150 = 1150 |1/ * 0= 150 ° 0.127 -150 15 | -6.071|-0.057)| 33 4887 | -0.256 /| 403 |-13.900| -8.489 6.834 | -8.489
“gs g : ; 1:8 = 1150 lﬂ - g = '1:8 2-127 - Sg 16 | -4867|-0266fl 40 | 6.071 | -0.057| 404 |-13.017] -8.480 7.717 | -8.489
* 50 = 1150 x R * 127 .
-3.663 | ~ 7.275 000 5 |-12.133] -6.489]| 429 | 8.600 | -8.480
D408 | 1.0+ 1950 = taso [1/12 = 1.0 = 10507 = o1e7 150 :; B 28 0.000 | d0¢ = - = 42: -
% 409 0 = 50 = 1150 |1/ * 0 = 0 = 0.127 150 ~2.458 ~mf| 42 8.479 | -0.057 AM? 11.250] -8.489]l 430 | 9. 848
M I 50 = 1is0 |17 " 0 11507 = oas7 50 19 | -t2s6|-1832)] 43 | 9.683 | -0.256) 407 8489}l 431 | 10.367 | -8.489
NI 0« 50 = 150 |1/ * 0 = 0 = 0.127 1150 20 | -0.795] -2.165 44 10,887 | -0.608| 408 ~8.489| 432 | 11.250| -8.489
412 1.0+ 50 = 11s0 |1/ * [ 50 7 0.127 1.150 21 -0.443| -2 444 45 12082 ~1131 ) 409 -8.489)1 433 |12.133| -5.489
413 1.0 = 1150 = iis0f1/ * O + 1.150° = 0.127 1.150 22 |-036e|-2880fi 46 |13.204)-1.832) 410 -8.48011 434 | 13.017| -8.489
414 1 1.0+ 1180 = vaso |1/ . Aom: 11507 = 0.127 1.150 23 |-0318]-3203l 47 |137as| -21es] at1 s.48oll 435 | 13.900] 8480
415 | 10 » 1150 = 180 [1/ * 0~ 1150 - 0127 1.150 24 | -0300]-3.719] a8 |14107] -2asa] 412 -8.489) 436 | :4.325| -8.489
416 10+ 1150 = 1.80 /1 * 0+ 1.150° = 0.127 1.150 e ‘5;;[‘:‘4;;
A7 | 1.0 « 1150 = 1480 |1/12 « 0+ 1150 0.127 1.150 -
418 1.0 * 1,400 = 1400 /12« .0+ 14007 = 0.229 1.400




(T2 87 71F (2000) 2¢@ P377)

) SPRING A%
3) SPRING A 850, 13.250 1.3
|
_ - o | |
BY = VA\ = V 1800 3050 = 2343.075 cm 1500 cm
050 cm
Kv = Kvox (Bv/30)"(~3/4)
71N, |
Ky = 93 248 X o gkt A% (kgi/er) - i) |
Kvo = &1 & 80cm ©f 2l &0l o3t BRI 5 Al 8o AEHste ot & ubar x| uhste| I 402 o 8
A2kt /ent} o 2 13
By =|&e| #aM s} E (m) |
Eo = 80,000 kgf/ai
@ = 4.0 (RIu1uhe] £ A %)

Kv =" 1/30 X 4 x 80000 x (2343.075/30)™(~3/4)=

406.0037 kgf/ar

11=0.700 - 0.25 » 0.85 = 0.4875 m
12=0425-0.25+1.40=0.075m
13=0700-025+130=0.375m

= 406003.7 t/m
14=0.650-0.25+140=08m
Hy 2EHE 2TAS
401 0.463 187776.7
402 0.675 274052.5 3.23tEe by
403 | 0.654 265526.4
404 0.884 358704.3 1) =8 X5 M
405 0.884 358704.3 T A 2B ZHSAP2000 input file) &=
406 | 0.883 358501.3
407 0.883 358501.3 2) g7
408 | 0.884 358704.3
409 | 0.884 358704.3 « g
410 | 0.883 358501.3 st
411 0.884 358704.3 ok
412 | 0.884 358704.3
413 | 0.883 358501.3 O & SEE 51F x84l
414 | 0.884 358704.3
415 0.884 358704.8 EXID=10m
416 | 0.883 358501.3 SAAT1=03 (0.15=D<1)
417 | 0.884 358704.3 BO=14.45m
418 | 0.767 311404.9 W=(2D0+02+4-2D+D+0.1)+2
419 | 0.650 263902.4 =(2+1402+4-2%1+1+01)+2=106m
J2ER BO>WY ER
S chel 2ol s1E( DB-18)
¥ X|gh gk A5 Kh = 10000 ton/m P1=(2x7 2) /3 0= 4.8 tonl/m
M=ol xg &
Pyl = =
BO °
8:48(1+03)(0.75 +14.45 - 0.251.0 - 4.225) _ . o1
14.45 7
© o B+ @R
= 2.0%1.0%1.5+1.521 % 2.15=6.27 t/m
3) A ERHPY) - X5l glB
h Pv=a~*y~D
Eul2D=3.0m v AT E e SER(/m®)
E2A+1=01 (20=D<30 eiyoiel ga) ot m RS
BO =14.45m A7 2AF Hm)
W=(42+20-4+41-D)«2
=(4.2042+30~4+41-3)+«2=146n » Bol A3
Qgoz Bo<w e e 2e
a=1
31&( DB-18) = Jl=1.042 = 115 a
0= 4.8 tonf/m
Y y+D Pv=a*y+D
BEEGY AB5HE 615 (FHAF 0 :m | B E2]E) We t/m” vm?
Pyt = {P1(1+)}/(2D+0.2) = { 4.8 » (140.1)}/(2+3+0.2) = 0.852 5|23 1.9 x 6.293 11957 1.042 * 11,957 12.459
Pvi2 = {2P1(1+)}/(2D+0.2) = { 2+4 3 (1+0.1)}/(2%3+0.2) = 1.703 6l22] 1.9 =« 5860 = 11.434]|1.042 x 11.134 11.602
7{21] 1.9 + 5444 = 10344]1.042 * 10.344 10.778
HE(BO)of 2HE o0 getE 8]20] 19 + 5165 = 9841042 * 03814 10228
8 + Pvi1 {0.125 BO® + 2+B0 8.4 - (BO - 4.2)D} 9f19] 1.9 *_4.832 = 5181 [1.042 ~ 9.181 9.566
Pl = 502 10018] 1.9 » 4131 = 7849|1042 « 7.849 8.179
110174 1.9 » 3608 = 6855 |1.042 * 6.855 7.143
8+ Pvi2{8.4 - 2 B0 + (B0 - 4.2)D} 12/16] 1.9 » 3256 = o186 ]1.042 « 6.186 6.448
* B0 2 18] 15) 1.9 « 3057 = 5808 |1.042 « 5808 6.052
14 -] 19 + 3000 = 5700 {1.042 * 5.700 5.939
_ 0.852 {0,125 « 14.45° + 2+14.45 - 8.4 ~ (14.45 - 4.2)«
5 2
18 4) A £ (Pyw) - X5t 2l
81 703*(8.472:1?4_45*-(14 45-4.2) x 3.0} Py=ary«D
1445 a=1.042
a0 &, yt=1.9 t/m'
= %ﬁ@_ = 1186 Ysub=0.9 t/m
Y - -
© AA ot + B5E ws Xakrel XI5k otz o 3 Pvw
= 20%30+1.5+1.186+2.15=1155 t/m STo3 580 e o 7o
6|22] 3.80 3.474_|1.042| 7.580
o sl 7]21] 380 3100 [1.042] 7.189
, . o 8120 3.80 2.849 [1.042| 6928
1185 1/m 2 6.27 Ym o122 919|380 | 2549 [1.042] 6605
ST 0.00mel BRI o BaIH AT 0l92 JhiAl ReFE £312 I 1R Y A T ST A X e
250 Pyl = 1.186 t/m B HEE 2Te 580 T T S
2 ol 13|15] 3.80 0951 |1.042] 4.951
*Pvi= 1186 t/m® (P.A.B &2l o] A 14 -] 380 0900 |1.042] 4.897
ex) ]

lwA—x‘ ¥rh=19+20=58
h=0.0+ (3.203+1.0) = 3.664

B4 ofef :y «
Pyw = 1.042 »

(3.8+3.864)=7




x|54 e

7) = (Pw) (GL-2.0m)

=y

e @ A8 72t

1127} 0.500 = 1.9

2! 26/ 0.500 + 1.9 -

3125/ 0,500 = 1.9 =

4124/ 0500 = 1.9 =

5123]0.500 ~ 19

6122/0500 ~ 1.9 =

71211 0.500 + 1.9 * =

8120/0.500 = 1.9 »

9119/ 0.500 =+ 1.9 = =

10i 18] 0.500 * 1.9 =

11117]0.500  * 1.9 *

121 16} 0.500 _* 1.9 «

13/ 15/ 0.500 + 19 = =

14 0500 « 1.9 « 3250 = 3.088 18 EHY

1017301 0.500 _~ 1.9 ( o 79+1.0+0.5/2) =6.929
1021302] 0500 + 1.9 H %I (5679 m)
401 437] 0500 + 19 2 atetof Aol X5t (1.0 m)

2 S (0.5m)

+0.5/2) =8.483
Omj), t:PAB 222 S7 (0.5m)

6) 78 E24(Phw) - X3t5 olsu

MY _ _ Pw= yw=*H=1.0~10.439=10.439 t/w
ais | I S RIS ot s Phw

k-]

1127 1.900 3.118 5.018

2126] 1.900 2.824 4.724 8) 7| =

3 125{ 1.900 2.530 4.430

4124 1.900 2.236 4.136 C7E g Bo| XBEE YsIES ZAAF| DR MAAolE D7
5123 1.900 2.044 3.944 BT KX A LbAlof o Te{stc) O 22 WSt ol E e HAleie| REES ey
6122 1.900 1.850 3.750 9.6 tong T2 Ar&gich

7121 1.900 1.662 3.562

8120 1.900 1.637 3.437

9119 1.900 1.387 3.287

10118] 1.900 1.071 2.971

117 1.900 0.836 2.736

12116} 1.900 0.678 2.578

13115] 1.900 0.588 2.488

14 1.900 0.563

1017301]  1.900 3118
1021302) 1.900 4.068
401}437]  1.900 4.383

e

T+h2+t/2) 679+ 1.0+ ¢
roflAf o] X|aj:g

ht 1EE 2

tIPAB EoH e 5

5) 4 £eHPh) ~ XI5t &l

6) = EQHPhw) - X|5t5 g




3.5 84 Z 2

25 X3l 50cmE L 7K

Zolol wet

D& 57 1m oAl B tieh SN _
o] 25 AE D2iBl0l F
10) X A& Hy | comB.1 | COMB. 2 COMB. 4 | COMB. 5 | COMB. 6 |  MAX
S - BAo| A B2 BaletE oldlel FA Alwl xlstR o0 Ha £} T = = T 500
3.00m 0|42 2 X WWHA| REEO el g2 WSS Aziel HEE AN @ 2 2158 e 25.20
X grech 28e2 WAHES H9f 3 ~45.38 0.09 -52.62
7] 7115 51,87 82.01
5 67 6611 ~83.64
A -77.80 11310
3.435Ex38 3 91.04 -1er,
g ~72.75 -104.83
341 TRuEAT|E 9 ~63.23 -80.04
12.62 ~27.08
1) SkelE AEA 13.58 8.90
29.82 32.50
38.25 46.06
S AE 40.03 50.93
(SW) 34.04 46.05
21.40 32.47
COMB 1 1.3 1.5 1.7 = 055 656
COMB.2 1.3 1.5 0.65 g 2947 1861 —27.14
COMB.3 1.3 1.5 1.3 ) -74.32 62.49 ~80.15 80.16
COMmB .4 i3 1.5 1.3 20 ~56.06 85.25 10565 10565
coMB5 | 1.3 15 17 13 1 — o s
COMB6 | 1.3 15 0.65 1.3 § 2 o5 oy
2) ALBSHE HEAl 4 §2.01
BIE HE 55 52.62
56 25.20
I e orm FHEe | eimee o 0.00
seze ?zxi‘v?f ?‘j%ﬁf,}; . —’;”;"ﬂ (Pew) 52 | (Phw) -~ | wer Pw) | 2313 (PU) 12071 919
o= s P stgu T02 54.68
COMB.7 1 1 1 201 0.00
COMB.8 1 1 1 7 | 402 :f ;‘5’
COMB.9 i [ 05 0 24.03
CoMB.10] 1 1 05 i 2 3558
COMB. 11 1 1 1 1 20 59.39
COMB.12 1 1 1 1 1 20 91.63
408 106.01
2 112.82
2000 Input File 4 1;; i;
Input File jj st& Input File 000 B8 34
COMB.1 | MAT1.82K || COMB.7 | MATI.$2K = 088 65.48
COMB.2 | MAT2.52K || COMB.8 | MAT1.$2K 7 557 30.94
COMB.3 | MAT3.52K | COMB.9 | MAT1.§2K v 575 576
COMB.4 | MAT4.32K_[[COMB.10| MAT1.§2K 12,99 5
COMB.5 MATT.$2K [ICOMB. 11| MAT11.82K 4 14.41
COMB.6 | MAT6.92K [[COMB.12] MAT12 $2K 4 19,94
4 43.31 43.31 193.70 200.99 47.76

2]
A 5HE Mef
Aef
My | COMB. 7 | COMB. 8 | COMB. 9 {COMB. 10| COMB. 11{COMB. 12 MAX
EH | COMB.1 | COMB. 2| COMB. 3 | COMB. 4 | COMB. 5 | COMB. 6 MAX
1 0.00 0.00 0.00
—14.10 ~5.05 1 11.84 31.29 15.46 36.83
-29.90 -14.82 2 20.91 34.76 40.30
—47.22 3 29.31 37.97 4351
-57.73 4 37.00 40,91 36.45 46.45
65.81 5 38.27 37.30 35.26 42.24
-74.61 6 30.90 29.19 29.51 52.99
8 0.91 7 ~45.86 -48.44 44.00 -51.47 =54.05
9 4512 8 -39.46 43.44 -39.04 44,82 -48.60
-15.11 9 ~43.58 -39.31 44.43 ~49.30
5.36 0 -32.22 28.56 ~30.61 -37.07
18.48 -23.47 —27.36
25.69 ~11.87 ~16.15 11,54 ~18.94
28,57 8.41 -9.84 7.84 11.43
25.89 4 4.68 3.06 5.25 3.32
18.46 10.82 5 841 9.85 9.44 11.45
5.34 6 11.88 16,16 13.13
8 7 17.41 23.48 18.47
9 8 2576 32.23 26.12
0 9 38.72 43.59 37.77
0 40.27 4419 28.68
47.52 42.76
-31.78 -34.50
4 -37.84 -37.59
5 40.91 -37.46
6 37.97 -29.77
7 26 ~34.76 -21.37
10 27 -31.29 ~12.30
10: ~26.59 101 31.29 4.61
40 0.00 102 -22.18 18.28 -37.00
40 28 14 401 -19.39 -50.68 0.00
0. 55.68 402 65.84 ~46.47 60.06
0: 18.43 0: 67.15 28.36 56.62
0! -12.90 40: 33.31 -11.86 47.94
0 -38.24 40! 8.46 -9.20 39.26
[—a07 57.62 0 iz ~5.90 30.56
408 -71.05 0 -3.82 -3.03 21.88
9 -78.52 40 ~2.67 -1.80 13.20
0 -80.03 40! -2.04 -1.53 4.51
1 75.58 41 -1.77 1.77 -4.18
2 -65.15 41 1.54 1.74 ~12.86
3 —48.79 4 1.84 1.88 —21.55
4 ~26.46 4 2.65 2.64 -30.24
4 1.86 4 4.42 4.40 -38.92
6 36.10 4 6.96 6.95 ~47.6
76.30 416 8.07 8.06 -56.29
8 122 51 4 ~30.73 -30.73 ~64.98
9 143.36 418 -88.33 -88.33 -83.15
419 87.02 87.03 ©6.59




4.1 Precast Arch Box @4 Z#E

1) proded &

HE &

¥ | comB. 7 | COMB. 8 | COMB. 9 | COMB. 10| COMB. 11|COMB. 12 MA;
1 10.98 10.98
16.31 16.31
21.25 21.25
26.78 25.78
24.85
20.79
-31.57 -32.80
8 -29.31
9 -29.37
21,59
-15.68
-10.79
~6.64
2.1
8
9
0
1
22
3
4
S -21.25
26 ~16.31
27 -10.97
10 10.98
1 -9.04
4 -18.25
4 39.49
40.49
18.19
05 3.70
| 406 -4.03
407 -5.37
408 677
409 -3.84
8.30
4 -6.13
6.01
4 -5.73
414 6.41
5 11.60 11.59 35.41
416 6.80 6.60 42,15
7 -19.14 -19.14 -48.90
418 -60.30
419 59.29
oA E

1T

@
gopia go1 gio e 7 ge0 a0 30 g1
|RIRE

[

IR

412 433 318 416 315 417 40
[

1

p 21 0 20 11 g 0
T f

T
i [ i

427 4% 32 498 31 422 4
It i

= =8t sts AHE B
SUE | Mok | RHE | Mo Ll
23 2=
t-m/m t/m t-m/m t/m
PAB[ 5 99.64|  42.2 57.73|  25.34| HH 3R
749 127.54|  54.05|  74.61 32.80] @lx|§
14 50.93 5.25 28.57 3.83| 2A=EY
403 ¥ 51.06] 67.15| 5568 45.56 MES
1z 410 ¥ 111.95 5.32|  80.03 8.53 7| =
418 ¥ 171.21 97.29| 122.51|  60.79 HES
102 54.68| 37.00] 26.50| 24.64] 7|EEF

I

80 438 24
T

3) A ched o
2HE ete
e
S8t EE M AL A A2 EtE el
i 0.00 0.00 0.24
2520 14.10 2.91
5262 29.90 537
82.01 47.2 7.64
5 99.64 57.74 5.34
3 113.10 65 1,87
7 127.54 74 32.80
8 104.83 60 2931
9 0.04 46 29.37
0 7.08 5.1 21.59
58 7.67 1568
-5 8.48 10.79
16.01 5.89 6.64
50.9 8.57 3.83
46.0 5.89 7.08
1 32.4 8.40 10.80
7 8.86 5.34 - 15.69
8 29.47 16.20 7.08 .60
9 80.16 16.19 2931 .38
0 105.65 61.41 1964 9.83
1 127.68 74.70 53.03 217
22 114.93 66.93 37.58 419
23 998! 57.88 42.84 26.87
24 82.0 47.21 46.45 27.64
25 52.6 29.89 51 5.37
26 2521 14.10 40.30 2.90
27 0.00 0.00 6.83 0.
101 9.79 6.04 6.83 .
102 54.68 26.59 37.00 64
0 0.00 0.00 8.82 7
0. 52.46 9.18 5.84
0. 51.06 5.68 7.15 2
0 24.03 9.43 47.94
| 405 39.58 2.90 39.25 R
| 406 69.39 38.24 30.56 3
07 91.53 57.62 21.88 5
| 208 06.01 71.05 13.20 8
409 12.82 78.52 4.51 5.08
410 11.95 80.03 5.32 8.53
411 03.55 75.58 14.00 841
3 88.34 65.15 22.70 15,17
413 65.48 48.79 1.38 21.91
4 34.94 26.40 0.06 28.66
4 8.76 5.49 48.7 35.41
116 54.36 36.10 57.4 42.15
41 108.91 76.30 66.12 48.90
418 171.21 122 51 97.29 60.79
119 200.99 143.36 95.99 60.91
A HE
(14 & 2F)
My = 50.929 (-m/m, Vy=  5.254 ym
d 40.50 em, 9.50  om, b= 100 em
fao= 400  kgf/ad  1,= 4000 koffon By = 0.766
DM, =091, A, % (d~a/2) ol A ® = 0.9 (Precast)
M,
Ag g = & R
0.90 +f, = (d - a/2)
A x i,
a= = 4.336 Aleq = 36.91 ar
0.85* fy b
H 19 @ 100 = 2.865 * 10.00
H 19 @ 100 = 2.865 * 10.00 (eghiz)
= 5730 wEsi2E OK!
A
chE H 2| p = = 0.0141
b-d
E o) M2 0.64 B 8000 0.0294
e Omax = 0.64 % By # —— » ———— - .
- oy, (6000 + ,)
i 0.8fe 14
A AHT| Ppip = = 0.0040 > : = 0.0035
v
S M2 g gy
- A I Ay arE
DV, =0.8*0.53 «f, * b, *d
= 3434 ym > V,= 525 um
DV, /2= 1717 ym > V,= 525 tm
- Met 32 g v 25| glots Elch




@ xR (FRYUE) (7 HEH
M, = 127.538 t-m /m, V, =  54.050 t/m
d= 82.00 cn, 9.60  cm, b= 100 om
400 kgf/em fy= 4000 kgf/fow By =0.766
DM, =0.9*f,» Ay = (d-a/2) oM ® = 0.9 (Precast)
My
A req = e
0.90 » {, » {d - a/2)
Agw
g=——————— = 5252 Asrea = 44.63  ar
0.85 * f * b
H 22 @ 100 = 3.871 * 10.00
H 22 @ 100 = 3.871 * 10.00 (2%tui=)
= 7742 wE i3
ched =2y p == = (.0094
b -d
O HBH 0py = 06448 —2 .« —200 g
. (6000 + f,)
0.8Vfey
& M2y Prmin = P 0.0040 > = 0.0035
y y
- E O Has 3E ks
CoOE 2 I Ad erEl
SV, =0.8*0.53*f, * b, »d
= 69.54 uym > V,= 5405 tm
DV, /2= 3477 tm < V,= 54.05 tm
w HEFE 28 v sl of Bhot
L @ a Mehelol ojst cholel He
fa= 400 kgi/om, f,= 4000  koffex, K, = 0.766 b= 100
AB FHS2 SUElEm 4 d. Aq rea 2 24
Nods| a b
O @ 2H g {t-mim| e e oo a |t-m/m|=o | mal
122 {22 100] 2 | 0.000 |50.0]40.4/9.60| %<8 © o+
2| 22 22 100 2 | 25.199 |50.0,40.4/9.60| 2.087 17.74 | 99.844
3l 22| 22 10 2 | s2621 |500 404 0.00 4485 | 821 | 99 s4a
22 22 [0 2 | 2000 50.0{40.4/0.60| 7.269 | 61.79 | 00.844
5| 22 22 ! 100, 2 99.641 |54 2“448 9.60 8.00 68.01 111.544
6] 22 22 100 2 | 112.097 |67.5 57.9 9.60 57.53 | 148.616
7| 22 22 100) 2 | 127.538 |e1 a;az 0j9.60| 5245 | a4.58 | 215.860
g 22 |22 } 100 2 104.828 ss,ojss,/z‘ig‘ao 6.184 52.56 149.995 | @F5 | 0% | OK
9] 22 | 22 100| 2 | 80.041 |55.3 45.7/9.60| 6.122 | 52.04 | 114.671 |2 @E oK
10| 22| 22 {100 2 | 27.081 [s1.1 415 0.00| 2188 18.60 | 102.904 |21% @3] 0k
11 19 19 1100 2 13.577 5;00 40 5‘3 50 1.047 8.90 76.593 |otx E’)?" Ok
12| 191 10 100] 2 | se.407 [s00ls0s 0.00| zess | 2283 | 76.59 oz leiz ok
13 19 { 19 1100 72 46.061 |50.0 40.5 9.50 3.866 i 32.86 76593 HE | ghx | OK
. 141 19 | 19 ‘ 100 2 50.928 [50.040. 519.5({ 4.299 36754 76.593 |
15| 19| 19 100 2 | 46.047 [50.0/40.5{3.50| 3.885 32.85 76.593
18] 19 e ‘ 100 2 | 32469 [50.0 40 5:9 50| 2 682 | 22.80 | 76.50
1701919 (100 2 | 8862 [60.0/40.59.50| 0.712 6.05 | 76.593
18] 22 [ 22 100 2 | 20474 |51 1}41,5}9.60 2433 | 2088 | 102.004
19] 22 22 |100| 2 | 80.157 |653 45.7/9.60| 6.132 | 5212 | 114.671
20| 22 | 22 | 100 2 | 105.653 |68.0/58.49.60| 6.235 | 53.00 | 149.995
o1 o2 |22 100] 2 | 127680 g}.s'}aé,ol‘g.so 5251 4463 | 215.869
22| 22 | 22 100 \ 2 | 114931 [67.5/57.9 o.60| 6.885 | sz | 1as.616
23] 22 | 22 j00 2 99,892 |s54.2 447.6"9,{{0 6.024 | 68.20 | 111.54
24| 22 | 22 mor‘ 2 | s2.007 50,0346,455.60 7269 | 6179 | 99.844
25| 22| 22 (100 2 | s2.620 |50.0 404 360 s | ss2r | 0084
26| 22 | 22 1100 2 | 25198 |50.0/40.4 9.60 17.74 | 99.844
27 22 22 100, 2 | o000 50,0:4&4‘9'50 0.00 | 99.844

@ S M ( 5 g HH)

M, = 99.641t-m/m V, = 42.239 tm
d= 44.60 on 9.60 om
foe= 400 kgi/few  f,= 4000 kgffar

O M, =0.9 *1f, A * (d-a/2) ofl M

b= 100 cm
B; =0.766

® = 0.9 (Precast)

M,
s r0g = T 2 FE]
0.90 + f, * (d - a/2)
A,
a= = 6.025 Ageq= 68.19 ar
0.85  f * b
H 22 @ 10 = 3871 =« 10.00
H 22 @ 100 = 3.871 « 10.00 (2siua)
= 77.42 wE diTE
. Ag
chod & 2| o = = 0.0174
b-d
EEE 0.64 + B fo 6000 0.0294
Onn = 0.64 % B, * - o
= max 1 N (6000 + 1,)
0.8y 14
HEHBU oy = = 0.0040 > = 0.0035
Y ¥
A M3 7 gkl
- A HIH| A3 erEl
DV, =0.8 %053 * iy » b, * d
- 8782 Um < V,= 42.24 um
OV, /2= 1891 vm < V,= 42.24 um
MO e wl 2o} sict
@ Moo st g (5 9 HH)
V,=  63.359 ym <-- 42.25+1,5263,375 PABISEG(SEGE 1.5m)7|E & A%
d= 44.60 cn, d.= 960 o, b= 150 on
fx= 400  kef/aw  f,= 4000 kef/o B, = 0.766
DV, =0.8%0.53 * iy, * by * d
= 5673 um < V,= 63.36 im
DV, /2= 2837 tm < V,= 63.36 um
- Met 22 M2 v 2alof stot,
Her HIBA
A, Hoo 2% s= 20
T ofl A, N -
s = MEHHBEA, = 093 ar
H 16 - 2 leg @ 200
= 1.986 + 2 = 397 wBuz
» Precast Arch Box #&| Zctel Mot H2 25
Vo pltdta| ove | vov. | an [ualecses{isuza] ove |am
1 85,25 9.60’4044 51.39 25.69 Metez | 20 0.597 3.972 25.68 0O.K
2| ©60.45 |2.60 40.4] 51.32 25.69 Hetw2 | 20 1.402 3.972 25.68 0.K
65.27 9.63‘40.4 51.39 25.69 MeteZ | 20 2.147 3.972 25.68 0.K
4] 69.68 9.60‘ 40.4) 51.39 25.69 Mekwmzt | 20 2.830 3.972 25.88 0.K
5| 63.36 |9.60 44.8[ 56.73 28.37 Mot | 20 0.929 3.972 28.34 0K
8| 52.04 9.60:57.9] 73.65 36.82 20 1.750 3.972 36.80 0K
7] 81.07 9.60/82.0] 104.30 52.15 20 1.760 3.972 52.11 0.K
8 73.19 9,60‘581 74.28 37.14 20 1.750 3.972 37.11 0K
9] 73.94 9,60‘ 45.7] 58.13 29.07 Mgzt | 20 2.163 3.972 29.04 O.K
10| 55.61 9.60(41.5] 52.79 26.39 Merg g | 20 0.425 3.972 26.37 0K




25
26

27

41.04 51.52 Hazeh | 20 1.750 972
28.40 |9.50 40.5 51.52 25.76 FHadeth | 20 1.750 3.972
17.15 |9.50140.5) 51.52 25.76 20 0.000 3.972
7.88 9.50/40.5] 51.52 25.76 20 0.000 3.972
17.19 19.50 40.5| 51.52 2578 20 0.000 3.972
28.42 |9.50 40.5| 51.52 25.76 20 1.750 3.972
41.06 19.50 4;(7 5| 51.52 25.76 20 1.750 3.972

73.96 |9.60[45.7| 58.13 29.07 20 2.165 3.972
7446 |0.60:58.4] 74.28 37.14 20 0.018 3.972
79.54 |9.60 82.0 104.30 52,15 20 1.750 3.972
56.36 | 9 60; 57.9 73.65 1 36.82 20 1.750 3.972
64.26 9.60}44 8 56.773" 28.;37 20 1.088 3.972

69.68 |960 40.4f 51.39 25.89

©5.27 [9.60 40.4| 51.39 25.89 MetsZ | 20 2.147 3.972
60.45 9,60;40.4 51.39 25.89 Hek2zt | 20 1.402 3.972

55.25 |9.80 40.4f 51.39 25.69 ez | 20 0.597 3.972

0.K
OK
0K
O.K
0.K
0K
O.K
0K
0K
0K
0.K
0.K
0.K
O.K
0K
0.K
O.K

S.5FOIM ALE FEHC0l 1 58 SehA PABTIHZ A LB B8=150 cm

M2 Ee 2 (6 - 2 k6 @ 20|

Used Av = H16 x2 ea/m = 3.972 ar  (242] 5 =20.0 cm)
0sVs = ps-Av-fy-D / (s X1000) = 26.739 tf (D=40.5¢cm 7|%)
2s°Vn = ps-Ve + os'Vs = 77.255 tf

® iz o HE (1.1 ebaper #=x)

+% 22 H2
A,

= prbrd= 0002 ~ 100« 50
= 1000 o

Acsgy = 0002 + 100  + 916
= 1832 o

W2 v M2 H19 @ 200 (2€h) = 28.66 ar

3) A8 HE 5& 83 dAd HE

o sHdE Y (14 &l 2E)

Mg, = 28.573 ton-m/m

A= 57.30 i, d= 4050 cn b=

- olE Mol M@

p=A/brd) = 00141 n= E/E

k== np+((n-p)* + 2:np)
= 0.357

j=1-k/3
= 0.881

Mg
foe m—— = 4308 kg/ar
A de

B.=1.35 .= 6.96 A =95.00

[ w=1.08 Byrfy*VdeA) * 107 m

ZH|E Px MHA 2|F (1999) 4.2.4

Sow= 0177 m

a
oo

0.005  « 60 = 03 mn

(RAREFZMAIIE E422)

T4g E= 0005 * HH G PP HARF

o

n
I
oy
i

sl28e A (7 @ HY)

(23 42 2[F (2000) -~ p380)

M= 74.6181-m/m

_ 5M, R= 91.60 o
R*w w= 100 o

5 +  7461253.00
= 44.46 kgf/or > 21.20 kof/an (1.06 = i)
(Z232IE FZHA 71F (1999) - 15.3 p243)

© 2 Hag d2 stofof it

2:M,

R-1800

2« 7461253.00
91.60 » 1800

= 90.51 w'/m
2 HIY
H 25 @ 100 = 5067 =« 10.00
H 25 @ 100 = 5067 =« 10.00

= 101.34 orE v

* PABE AR BRUEI} LYK ooz WS AN HEE 2R

@ 8 % 7 (7 ¢ HEH)

Mgy = 74.613 ton-m/m

A= 77.42 i, d= 82.00 w b= 100 en
o=A/lb+d) = 00094 n= E./E. = 7

k== nptl(n-p)* + 2:np)
= 0.303

-k/3
= 0.899

Mg,
fogan = = 1308 ke/or
Aordj

B.=1.35 d.=7.11 A= 96.00

[ w=1.08 Bt (doA) < 107 mm
2 P& A7l 7|7 (1999) 4.2.4

0.168 mn

HEPE E= 0005 ~ HI  (GhY BHOIM HANB |F uE)

a

0.005 =« 60 = 03 m -~ 0.K
(232lE F= A ZIE E4.22)



@ B - {5
Majar, 57.729 ton-m/m
-y Hae M
A.= 7742 oaf, d= 4460 cm b= 100 cn
p=A/(b~*d = 00174 n= E/E = 7
k= np+lnp) +2np)
0.386
j=1-k/38
= 0.871
b = = 1919 kg/on

0.005 = =R

(3) ulz HE

T PLABE ARBAl

edadzgzs | | 0005 4 B0 m(dAM) = 08 m
M A ! d, d d. A |02 z
Eg om om : ‘ kof/ ot H H o L =

10.00i77.42: 9 1oses  0.00 22 0 22 100 B0 20 [7.11 26.0{0.00 | Ok!
0.866| 22 22 100 60 20 (7.1
010866 1103.26 | 22 | 22 | 100 60 20 [7.11
ala7.2277.42] 9.60|a0.40]0.019 086 1742.41 | 22 | 22 100 60 20
5|57, 73’71 42| 9.60 144.60/0.017,0.386/0.871| 1918.91 | 22 | 22 | 100 60 | 20 | 7.11 Ok!
6(65.8177.42) 9.6057.90/0.0130.349,0.884 1661.40 | 22 | 22 | 100| 60 | 20 | 7.1/ 96.0]0.21 [ Ok!
7|74.6177.42 9.60 (82.0010.00.0.303/0.899| 1307.54 | 22 | 22 | 100| 60 | 20 [7.11|96.0f0.17 | Ok
8]60.9177.42) 9.60 56.400.013|0.348(0.284| 1523.78 | 22 | 22 | 100 60 | 20|71 96.0/0.20 Ok!
9]46.12/77.42| 9.60 |45.70.0. 0!:’50 383/0.872| 1494.18 | 22 | 22 1001 60 | 20 |7.11 } 95.0/0.19 | Ok!

170‘ 1 | ! 10,0190 22 22 100 |

11 014/0 375.07 19 18 ‘1005 0.05 | Ok!

1?1&A857301350 40.500.014/0.357/0.881| 903.6¥1|°19 19 3100“ 011 | Okl

13]25.89/57 30‘350}0 500,014 0.2570.861] 126641 | 18 | 19 100 60 : 20 |66 950018 | OKI

14 26575750, 5.50140.50.0.0140.357 0.681] 1397.62 | 19| 19 imo‘ 60 20 |66 ss0]01s | oK

i i | |

15|25 89{57.30] 9.50 40.50/0.014|0.357/0.881 1266.09 | 19 | 19 | 100 60 | 20 {8.96 950(0.16 | Ok!

16/18.4657 .’50'35&7‘405‘3%0 o14/0.3570.681| 90300 1’9 19 1100 60 ‘ 20 |6.96 25.0[011 | Okl

17| 5.34 |57.30 9.50 40500m40357§05m 261.24 | 19 | 19 1100‘ 6;)” 20 | 6.96 95.0[0.03 | Ok!

18] |s.2of77 42| 9.60 41.50/0.019/0. 397%0 865 581.14 | 22 | 22 1100 60 | 20 | 7.11 96.0]0.07 | Ok!

19) 46191;7742 9.60 45 700,017 0.38300.672| 1496.40 22 | 22 | 100 60 120 |71 96.0[0.19 | Okt

20 61.41i77.a2 9.60 iss 400 ma;o 348:0 esd| 150633 22| 22 i 100: ﬁo 20 | 711 96.0{0.20 OK!

21 74_70i 77.42| 9.60 |82.000.0090.303/0.899 1309.11 | 22 i 22 3 100 60 ' 20 7.1 96.0{0.17 | Ok!

22] 66:93: 77.42? 9.60 70}51’3?0.34010 884 1689.69 | 22 i 22 ‘ 100 60 20 (7 1" 96.0(0.22 ék'

23 57;8'77 42 0.60 14 5070.017:0.336"0 ari| 1924.01 | 22 | 22 100' 60 20 [7.11 96.0|0.25] Ok!

24 47217742 0,60 40.40/0.016]0.401 0,558 1742.35 | 22 | 22 ‘100 60 20 741 as0|o22 Ok!

25/29.89,77 e 60 |40.40,0.019,0.401 22 1 22 100 60 20 [7.11 95.0{0.14 | Okl

26 " 10/77.42 ssoim 4000I9¥040\ ls 22 22 100 60 20 |71t es0007 | Okt

27 0001'77 42 QﬁO?lOACOOIQ:G 401 22 i 22 100 60 | 20 [7.1195.0]0.00 | Ok!

nefEkx|

ore
4=

MAT2(COMB2) ZI¢Hed ENVE




(1) &

M dE (BE029, gt -1)

[OF-F2 L

a. Hi W& HE

fek = 270.0kgf/ ot

Bt
pt

fy = 4000.0kgf/ai
=0.850

@b = 0.85 2s

0.80

) = {0.85 XP1 xick / fy) » [6000/(6000+iy)] = 0.02926

pmax = 0.75 Xpb = 002195

pmin = max(0.80V(ick)/fy, 14/fy)

A% RWE My = 54.710 thm 7l
£Heel SO H = 85.000 cm £t
#2320lD = 75000 cm i

4

2571550 a=3838cmz 7

3]

As = Mu /{eb-fy-(D~a/2)} =22.018 ar

a

Preq = [Mu /{eb-ty-(D-a/2)}] / (B:D) = 0.00294
L EHQHIY req.As = Preq X (B:D) =

= (As'ty} / (0.85-fck-B}) = 3.838 cm

& Fcret vy
W EB
% 5 7 Do =

= 0.00350

= 36.810 tonf
=100.000 cm
10.000 cm

LobETbERE 0K

018 et

Used As = H22 @ 12.50 cm (D¢ = 10.00 cm)

a

= 30.968 o
= Pmax S 0K

Pmin =

= (As-fy) / (0.85'fck-B) = 5.397 cm

" P =As/(B-D) = 0.00413

oMn = ob-fy-As:( D - a/2 ) = 7612687.000 kgf-cm

=76.127 ttm = Mu=54.710tFm

I Hce HE

- 0K

> 4/3 Preq = 0.00391

[ waracousa)

R

b. A 95 HE

Ha ZHE My

el £ H = 85.000 cm §

As = Mu /{egb-fy-(D-a/2)}

Pr

= (As-fy) / (0.85-fckB)

eq

= 75.000 ¢

2 7+

=16.134 o

2,812 cm

40.370 th.rr Rl

d o5 5

S Vu = 0,000 tonf

# B =100.000 cm

M De 10.000 cm

MR L E 0K

[Mu /{eb-fy-(D-a/2)}] / (B:D) = 0.00215 = 4/3 Preq = 0.00287

HedE2 req.As = Preq X (B'D) = 16.134 af

Used As = H22 @ 12.50 cm (D¢ = 10.00 cm)
30.968 i < P =As/(B:D) = 0.00413
Pmin < P < Pmax ... S 0K
a = (As'fy) / (0.85-fck'B) = 5.397 cm
eMn = gb-fy-As-( D — a/2 ) = 7612687.000 kgf-cm
=76.127 thm = Mu = 40.370 tf'm . S 0K
@A HE
a i WS HEe
fck = 270.0kgf/ et fy = 4000.0kgf/cnt
oc = 0.6 ov =0.80 a= 0280
gt SUE Mu = 54.710 tim = 8t % 3 Pu = 136.420 tonf
ol £ H = 85.000 cm ch 2 % B =100.000 cm
& ZolD = 75000 cm il = % De = 10.000 cm
g H®ae = 40.104cm
CIEE HZ Ast = 30.968at

c

k1

¥

gae As

= 6000/(6000+fy)«d = 45.000 cm

=0.850

a=klc=238.25cm



=

Cek = 0.85-fck'B-H = 1950750.0 kgf I HEMH HE

LM EY x = (CokH/2 +fy-Ascdc + fy-Ast-d)/(Cck + fy-Asc + fy-Ast) ¢ = 6000/(6000+y)+d = 45.000 cm
=44.44 cm k1 =0.850 a=kl-c=238.25cm
Z32|E Cc = 0.85fck-ab = 877837.5 kgf Cck = 0.85-fck'B-H = 1950750.0 kgf
UEHT Cs = (1s-0.85-fck)-Asc = 0.0 kgi LM BN x = (Cck'H/2 + fy-Ascdc + fy-Ast-d)/(Cck + fy-Asc + fy-Ast)
(esc > gy ——> fs = fy = 4000.00 kgf/o } =44 44 cm
QUBHEZ Ts = fy-Ast = 123872.0 kgf #32|E Ce = 0.85 fck-ab = 877837.5 kaf
HE s Pb=Cc+Cs~Ts= 7530655 kot UHEH Cs = (fs-0.85-fck)-Asc = 0.0 kgf
HEZHME Mb = Celx-a/2) + Cs(x—dc) + Ts(d-x) = 26008370.0 kgf-m (esc > ey ——> fs = fy = 4000.00 kgf/er )
He#Y eb=Mb/Pb=34.50 cm SIEHT Ts = fy-Ast = 123872.0 kgf
e zeb ——————- > Q1A LD Y H@®2 Pb=Cc+Cs~Ts=753985.5 kgf
HHRWE Mb = Celx-a/2) + Cs(x-dc) + Ts(d-x) = 26008370.0 kgf-m
> 2ls 2 & HEHA eb=Mb/Pb=234.50 cm
HZ 2| 53 Trial & Error Method 2 A &H&tct, e Zeb ——————= > ol Zhabniedof
¢ =37.99cmZ JHE3H. . a=klc=32.29 cm
esc = 0.0020 fs = 4000.00 kgf/en LUls 2 A5
Pn = 0.85fckab + Asc(lsc—0.85fck) — Ast-fy HZel 23 2 Trial & Error Method& Al 4h8te,
=617274.9 kgf c=44.30 cm& ZMH5IH . a=klc=37.66 cm
Mn = 0.85-fck-a-b-(x-a/2) + Asc-fsc-(x~dc) + Ast-fst-{d—x) esc = 0.0020 fs = 4000.00 kaf/eat
= 24755120.0kgf-cm Pn =0.85fck-a'b + Asc-(fsc-0.85-fck) - Astfy
e' =Mn/Pn=40.104 cm = e =40.104 cm ——=> say O K =740377.9 kgf
oPn > 0.1-fck-B'H = 229500.0 kgf ... ¢ = 0.65 Mn = 0.85-fck-a'b-(x-a/2) + Asc-fsc-(x-dc) + Ast-fst-(d~x)
#Pn = 401.229 tonf =z Pu= 136.420 tonf .~0O.K = 25920240.0kaf-cm
oMn = 160.908 tfm = Mu = 54.710tfm  ..O.K e’ =Mn/Pn=35009cm = e=235.010cm ~——>say 0.K
oPn > 0.1-fck-B-H = 229500.0 kgf ... @ =0.70
b. 8 2& HE . @Pn= 518.265fonf = Pu= 115.310 tonf ..Q.K
et 2UE Mu = 40.370 thm = 8 % 2 Py =115.310 tonf i oMn = 181.442 thm = Mu= 40370 tfm  ~0O.K
code] £7 H = 85.000 cm € % % B =100.000 cm
220D = 75000 cm i 5 & 7 De = 10.000 cm @eHET HE (1.1 ettt &x)
g Hde =350100m ;
SIS M2 Ast = 30.968ar AR U252
| As=prbwrd 0002 * 100 * 75

16k (de = 10cm) 1 H 22 @ 12.5 cm !
UHH W2 Asc = 0.000ar : = 1500 o
vied M H19 @ 150 (28H= 38.2 ar

(2) BYUEHM (HE 2020, ch# 2 -2) - JHMA HE @\ HE

fck = 270.0kgt/ont fy = 4000.0kgt/cw

(orolet PAB
INPUTDATA © 7He $2K &= i oc = 0.65

PAB7HE

ok

v =0.80

u = 5350 tfm

Mi
ol S H = 130.000 cm
fek = 270.0kgt/ et fy = 4000.0kgt/et #a D =120.000 cm
B1=0.850 eb = 0.85 @s = 0.80 EHg#ale = 25176cm
pb =10.85 xp1 Xfck / fy) » [6000/(6000+fy)] = 0.02926 IEHE H e Ast = 15,8881
16 (de = 10cm) 1 H 16 @ 12.6 cm

255 H2 Asc = 0.000ar

pmax = 0.75 Xpb = 0.02195
pmin = max(0.80v(fck)/ty, 14/fy) = 0.00350

A% 2ME My = 5,350 th.m A% Meted vu = 4.580 tonf L HEde dE
chetel E H o = 130.000 cm € B ® B =100.000 com c = 6000/(6000+y)*d = 72.000 cm
&2 0/D =120.000 cm = % Dc = 10.000 cm k1 =0.850  a=kic=61.20cm
Cok = 0.85-fck-B-H = 2983500.0 kaf
I HRHE ZHE 2MEM x = (Cck'H/2 + fy-Asc-de + fy-Ast-d)/(Cok + fy:Asc + fy-Ast)

SR S57+E%20l a=0.229 cma JHE =66.15 cm

As = Mu /{ab-fy-(D-a/2)} =1.313 ar 232|E Cc = 0.85-fck-a'b = 1404540.0 kgf
a = (As'fy) / (0.85-fck-B) = 0.229 cm . 7}& %} 8] %8 0.K
Prea = [Mu /{eb-fy:(D-a/2)}] / (B'D) = 0.00011 = 4/3 Preq = 0.00015 (esc > ey —=> fs = fy = 4000.00 kal/et )
S H QA2 req.As = Preq X (B:D) = 1.313 ar i AHHI2 Ts = fy-Ast = 63552.0 kgf
Used As = H16 @ 12.50 cm  (Dc = 10.00 cm) | HE & Pb=Cc+Cs-Ts=1340988.0 kgf

=15888 wf . P =As/(BD) = 0.00132 YYRUE Mb = Co(x-a/2) + Cs(x-dc) + Ts{d-x) = 53349830.0 kgf-m
- 0K i BN eb=Mb/Pb=39.78 cm

AUHHZ Cs = (f5-0.85-fck)-Asc = 0.0 kgf

e

4/3 Preq = P < Pmin

a = (Asfy) / (0.85-fck:B) = 2.769 cm

oMn = ob-fy-As (D - a/2 ) = 6407511.000 kaf-cm |
=64.075t'm = Mu=5.3501fm ... 0K ] > IlE Us HE
e_min = 13.10 cm < e = 25.18 cm

HMered g ! -—=> 2 §32 Trial & Error Method @ A &FHCH

#s-Vo = @s:0.53~fck-B-d / 1000 = 83.604 tf
SHEEZ e/l ' fsc = 4000.00 kgf/ei,  fst =1315.2 kgt/ai

©=9843cm2Z JEEH . a=kl-c=8366cm

0s-Vo = 83.604 tf > Vu

Pn =0.85 fck-a'B + Asc:fsc ~ Asl-fst = 1899144.0 kgf

Mn = 0.85 fck-a-B-(x-a/2) + Asc-fsc-(x-doc) ~ Ast-fst:(d-x)
=47813360.0 kgf-cm



e =Mn/Pn=25176 cm = e=25.176 cm —-> say O.K HeHy eb=Mb/Pb=39.78 cm

@ = 0.650 e<eb —mommee > gHELR ol
@Pn = 1234.443 tonf = Pu = 21.250 tonf  .O.K
oMn = 310.787 tftm = Mu= 5350tfm .~OK oS 2 EE

e.min=13.10 cm ze = 0.00 cm
(3) BUFEA (HH 2029, thoi2-2) - 2ABF ZHE Hplo| Al a@plct Moo |

Pn = 0.85fck (Ag — As) + fy-As = 3043406.0 kgf

D ebR SOl 2Rt PEE0|0F QHER MOl 2 QS| D %20 g st Mn = Pn - e_min = 39877350.0 kgf-cm
aeg HEEE date 2 = 0.650 a = 0.800
aliAf 2} COMB6.0IAM Pu=270.14 toni 7} =T ZEel. aePn = 1582.571 tonf = Pu = 270.140 tonf . O.K

oMn = 207.362 th-m = Mu = 0.000 thm  ..0.K

M HE
fok = 270.0kaf/ent fy = 4000 Okgf/er @y M HE
ac = 0.65 ev =080 a= 0.80
=8 2UWE Mu = 0.000 thm = 8 % 2 Pu =270.140 tonf A FHEY 2L HD
chetel S H = 130.000 cm ch ¢l £ B =100.000 cm As=pxb+xd 0.002 * 100 * 120
& Z 0l D =120.000 cm I & 5 Dc = 10.000 cm = 2400 o
& #Hale = 0.000cm o2 HI : HI19 @ 150 (26H=388.2 ar

e

HE HZ Ast = 15.888ar
16k (de = 10cm) 1 H 16 @ 12.5 cm
5 H -2 Asc = 0.000ar

I gEdel HE
c = 6000/(6000+fy)+d = 72.000 cm
ki =0.850 a=kl-c=61.20cm
Cek = 0.85-fok-B-H = 2983500.0 kaf

M EM x = (Cck-H/2 + fy-Ascde + fy-Ast-d)/(Cek + fy-Asc + fy-Ast)

=66.15 cm o o ;
232(E Co = 0.85fck-ab = 1404540 0 kof 77
A&EHZ Cs = (fs-0.85:fck)-Asc = 0.0 kof croi9l x| P10t 7| ZE M (mm} WOt 7| EE M (mm)
(‘esc > gy =—> fs = fy = 4000.00 kgf/cn ) 3-3 1030 1030
QIZHE Ts = fy-Ast = 63552.0 kgf 4-4 1400 1150
Ya &2l Pb=Cc+Cs - Ts = 1340988.0 kgf 5-5 1406 1376
HUDZWE Mb = Colx-a/2) + Cs(x-dc) + Ts(d-x) = 53349830.0 kgf-m <IN EFM A >
(4) Bt= &= (BtH 3-3) (403 B HH) @FRUE HE (MFHD)
O HRUE HE (HEE)
51.056 1~ m / m, V,= 67.148 1 d= 93.00 cn, dy= 10.00 o b= 100 on
d= 93.00 om, d.= 10.00 om, b= 100 cm fa= 270  kgf/ew f,= 4000  kot/ai By = 0.857
foe= 270 kgf/on f,= 4000 kof/ar B, = 0.857 @M, =0.85=f «A;» (d-a/2) oA
DM, =085~ 1f,+ A+ (d - a/2) o A] M,
Aeea= = =
M, 0.85 « f, » (d - a/2)
Ag o = = 2
0.85 + f,  (d - a/2) A *
a=— 1 - 935 Asreq= 1110 ar
Ao r i, 0.85 # fy * b
a=———————— = 5016 Aseq = 16.59  ar
0.85*fu *b
H 22 @ 125 = 3.871 * 8.00
H 22 @ 125 = 3871 =« 800
= 30.97 wrE Hj3E OK!

= 30.97 wrE Hi2E.

chol -y o =
As
CHed A 2 p =————— = 0.0033
b-d o 6000
o By Ormax = o = 0.0222
) foy 6000 (6000 + f,)
At M2 o= 064 5B —— ¢ ————u = 0.0222
fy (6000 + f,) . 14
A& HIH ppyy =———— = 0.0083 < ———— = 0.0035
) 0.8fyy 14 f, f,
& H2H ppp=——— = 0.0083 < ————— = 0.0035 |
fy fY
< E|C e 7y aks) o EC B3 R ekE)
LOE A Hae AE s coEA M2 s

DV, =0.8%0.53 b, *d
= 6479 tm < V,= 67.15 um
DV, /2= 3240 vm < V,= 67.15 um

L MERE 22 el of Bhoh



(5) Hhet 2 (Eed g - 4) (410w HE) (6) s g2 = (2015 -5) (we el HE)

M, = 111.964 t-m /m, V= 5.322um - r‘ L) -

d= 130.00 om, = 10.00 o, b= 100 om A
foo= 270  koffor  f,= 4000 kof/ar 8= 0.857 -
® M, =0.85*f, « A, » (d - a/2) 0ol A M = 171.206 1 -m /m, Vi = 97.295 um
M, d= 130.60 cn, do= 10.00 om, b= 100 on
Ag roq = ——————————— 2 EF
i 0.85 + f, » (d - a/2) foe= 270  kaf/em f,= 4000 kof/cnt By = 0.857
a . L T 4.037 Acreq = 25.73 o
0.85 % fy b &M, =0.85+f, = A, * (d—a/2) oA
As.req:—_—M”'“'_ 2 e
H 25 @ 125 = 5067 =« 800 0.85 + f, » (d —a/2)
A,
a=——————— = 6092 oni
= 40.54 orZ s 0.85*f, = b
H 29 @ 125 = 6.424 =+ 8.00
chd M| o = = 0.0031
b -d
. ) [ 6000 = 51.39 & s OK!
o B2H| p= 064 5B r —— &« ——————— = (.0222
f, (6000 + f,)
Ao M3 oy =% = 0.0083 < % = 0.0035 el o g =%‘ = 0.0039
¥ v
- Ao Hau R o HO M2 = 064~ 0 00 oo
LA HIH| R BorE : (6000 +1,)
» M2 H2T(40.54ai)0] B 23 HDB(23.16ar)2] 4/301 40|22 A2 IS HamEs - 08 ooms < — 1t 0.0035
w2z ot & fy fy
DV, =08 * 0.53 iy = b, xd coE[Ch HaEs 4l gEl
= 90.57 u¥m > V,= 532 tm cE A M| 3F ok
DV, /2= 4529 tm > V,= 532 tm DV, =0.8+0.53 ~ iy *b,*d
L M A S o 281X ot ot = 98099 vm < V,= 97.29 Um
DV, /2= 4549 ym < V,= 97.29 um
Mebd 28 o 2alfof shof,
« BIAEMM O|E Bist Mot Mot HZ ZE
Vo o flenfdlon)  © Ve 1DV, 2424 ovs |ZT} (7712 R2ARL ZHE (4029 ¥H)
7403 67.15 10010800 73,15 36.5¢ 40 0.K
404 47.94 1001080 73.15 38.58 3.500 0.K @eF AT HE
405 39.25 10.0[105.0f 73 36.58 3.500 O.K
408| 30.56 10.0105.0) 36.58 0.000 3.972 33.36 [O.K 232EJ|ELE fck = 270 kafom?
407) 21.88 10.0{105.0f 73.15 36.58 0.000 3.972 33.36 O.K 232/ HEUEEY  fta = 1.06 Jick
408 13.20 10.0]106.0 73.15 36.58 V 407 0 3.972 33.36 |0.K =17.42 kglem®
409 4 51 10.0]106.0f 73.15 36 5‘38 40 3.972 33.38 |OK dzgszdz fy = 4000 kg/cmz
410 532 |10.0fi0s.0] 73.15 36.58 | @eed | 40| 0.000 3.972 32.35 | 0.K #2588 fsa = 1800 ko/em®
411 14.00 10.0{105.0f 73.15 36.58 4295 | 4 0.000 3.972 33.36 |O.K
412 22.70 10.01105.0f 73.15 36.58 gags | 0 0.000 3.972 33.36 d.K HAERR  AIBSHE RUE Mo= 29.18tm
413] 31.38 10.01106.0f 73.15 36.58 2RSS | 40 0.000 3 972’ 0K TEECH 1 Eet2 A A=140.0cm HEH B= 850cm
414 40.06 10.0]106.00 73.15 36.58 EH4H é? 40 3.500 3.972 6_K #xR£H2l C= 0.0cm F#22l D= 0.0cm
415 48.76 WC‘L: 1’05.0 73.15 36.58 40 :;,SUO V 3.972 0K ARBEI 1 2-HI9@125 (Ag =45.84 cm?)
416 57.44 |10.0{105.0] 73.15 36.58 EAMEH] 40 3.500 3.972 33.36 |O.K a=B= 850cm b=A= 140.0cm
417 66.12 | 1001050 73.15 36.58 | HA&HEH]| 40| 3.500 3.972 33.36 |0O.K R=+{a%b?)= 163.8cm
418| 97.29 10.0]130.0] 90.57 45.29 etz | 40 0.646 3.972 41.31 0.K ol 2223 fmax = 5«Mo/(R*B) = 6.397 kgiem® < fta .. 2R Y HRsis
CHlEE MetEE @ UE eI AE (M 403%) (MDEM RS M IIFE - DYH , P.4-26)
Used Av = H16 X2 ea/m = 3.972 e (242 5 = 40.0 cm) (@s = 0.80) * 403 HEOIM HEAEE WHAIFE BUEDE12.28 t-m{COMB.10) 7} L5ty
05'Vs = g5 AvlyD / (s X1000) = 41,309 tf siAjol WRH cie g2l 4R HAE V|E0R MY

2sVn = @sVc + psVs = 90.57 + 41.309 = 131.880 tf

BB 7|E S Y BB HE (1.1 ehabet &x)

A TRUHAD|E 4.7 ofeH X A| of Z&she el Eeiel #¥ (kot)

= 0307 + 3642 = 1119 o Th=1s x As
(As,req = 36.42 o 7t A0) HZE 4184) fs =M/ (As (d - x/3)) M@ $E EE o 2xjof YU 2HE (if - m)
B % 8 2 M2 x=kd
Ac=psbxd 0002 » 100 . 140 k= -np + {{np)? + 2np}
= 28.00 aof D= As / (bd}

o2& uje M2 H19 @ 150(2%H = 38.2 ar



A =30.97 an

b= 100cm
p=130.97/(100x75)=0.00413 Mcomb7. = 7.26 ton-m/m Mcombps. = 8.65 ton-m/m
n=Es 2000000 / 246475 = 8.11 =8 (7}& 792 H4 HE)
k=-np +y{(np)? + 2np} = 8 x 0.00413 + ¥ {(8 x 0.00413)? + 2 x 8 x 0.00413} = 0.2922 - olE B Mg
22 x 75=21.215 A= 5139 o, d= 130,00 b= 100 om
p=AJlbxd) = 00040 n=E/E = 3
) =12.28 x 10° / (30.97 (75 ~ 21.915/3)) = 585.73 kgl K= - np{(np)? + 2:np) j=1-k/3
Th =fs x As = 585.73 x 30.97 = 18140.06 kg = 0.222 = 0.926
T=v2xTh= v2x 18140.06 = 25653.92 kot Mg
fomax = = 117 kglent
Agrds,
Ast =T /fsa =26653.92 / 1500 = 17.103 ¢ Mo
fs min = ————— = 140 kafart
Ardr
L AE AEY HIG-BEA=22.92 ar
@) 7|% 82 5z 45
P.A.B Wall
o ofpt 2 HE
v chs A4 = 0.6
1) BHOIMAMS HE =2 533 45
|20 cigh IMME HE B AR, 228 LHE ALS #5150l H . "
ozt Hae| 22 WL T2 E D2BHA| HolE Hli B2 h x| sEY °F
S € olujoll S B0l il HE ¥ BRI B — FEN 14.40 259 188
(23RS 75 470 71F 442 (1) BE) F COMB. 7| 8049 | 1088 | 4.40
+ D28 D5k QolE HE el olE U US Wy COMB. 8{ 80.49 10.98 4.40
sD 40 (1500 ko/er rnl COMB. 9| 80.49 20.24 2.39
Pedestal Wall COMB. 1 80.49 20.24 2.39
COMB. 11| 76.47 3.80 12.09
HEST Bl
COMB. 14 76.47 3.94 11.64
famax 117 kg/or
* 5. BAP2000 QUTPUT &tz
Ty min 140 kalor
o o il PABSHE SE MBS S Hetol ulst 0Fei0] 1 SLIDINGOI S B
HE | ooas
o= | BeHs
(BA2IE Tx WA 2IF 440 620 fet 45 A=)
=] 3 Ad
© PADAHY EY 9 HES HEOIY HE 4.5 220 tist oA A s
) PEE B %
fa= 270 kg/ai O 2 gatE
f,= 4000 ko/a -
o/t ~PABXIZ : 57.000 toni/m
+E e opE g
; - AT EQ: gEEHHH 1.935 /r
Hy-H,/08 0V et #E## 11.935  tonf/m
(t/m) (t/m ) »,= 0.8 -2|EZEE: 46452 x 250 = 116,130 toni/m
obEtAls = 0.6 - &of obEe - 21,073 tonf/m
25.30 48.29
u=1.0-AA=10 ~sel oj&Rl . 0.214  tonf/m
- 232E X&  7.446 x 235 = 17.498 tonf/m
DA e > S 0/98 Mook M2 B2 U3,
- OlAME 225 0000 x 230 = 0000 toni/m

- (W) : 386.657 tonf/m

) £ 318.390 tonf/m

L

4.4 XX s

@

DOEE: Fs=W/U 386.657 / 318.300 = 121 > 120 ——— 0K

L)
Y
[

0
>
OH
o

MR MEI ST s S8 TR ABHT UYS FTE 7IE0E UEY

[0 =

- PAB A}% © 57.000 tonf/m

oo
Nl

dit

18.25

— AN GOt pp##s##4 11,935  tonf/m

-71EFZ2: 46452 x 2,50 = 116.130 tonf/m

COMB 8. Spring force - el 0jaRd - 21.073  tonf/m
-l of2d s 0.214  tonf/m
71 XMelol M2l 2{cHeed2 COMB.8 (#381F DejAljol M SUS Hall stefofAf

- @A2lE 23 Defsia| 2. (ZEO| O|ROXX| e HOR HEE.
o 53,28 ton/m' 2| HTHE Ho|D US. a @& ( Fo|x|x| @e A HEE)

(q max = 53.28 tonf/ar < qa = 86 tonf/m ) = O.K - OLAHE §2|5: Defslx| ag. (ZE0| 0| R0IX|X| b2 Ao HES)
- BA(W)  369.159 tonf/m
* SABAXHE "ol MRS MBI 2 HBRXA HE @ %3 318.390 tonf/m
@ AHHB: Fs=W/U 369.159 / 318390 = 116 < 120 -—— N.G

a2z AZE §{of gt ok
al2] AlZstofo} st




