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A A Mo Mol AzZbel Ao tis| 2D FRAME ZEo| 2o|st Hutst HE
CHER A ER =AY P =112
CHAHL . HEER =5, MEFE = {5M
FEN 2
ZMHo| A25t= stE9 MEnAED ZAEEEfEo AsE sty s E=EEE
Al
TR Ee £EZTERE YR sIX2 Xz
cxEEuee BHALelE= JHAS LINKEAZ o4
WSy
=2 MEMBER NO Eltf/m?] HIm] Alm?] IIm*]
XL 1 ~ 230 23 x 10° 0.30 0.30 0.002250
2zZh&al8 | MST ~ MS200| 2.3 x 10° 0.25 0.25 0.001302
JbAF LINK | DM1 ~ DM201| 1.8 x 10° 0.10 0.10 0.000083




|
Myugol Watx| ooz M. MAMEC FANMKNEE B850 okl FIHA Aol thsh A
2 sdstol 223 A9 clozg HEES @

1) 21 FXHAHXNES FEEEY) U MEZ9 A =
AlEl Alof| mal Ky(X| e A $) S 75tn, o| 2R E X gAZai S
CHER

E = 1,400,000 ft/m? = 140,000 kgflcm? (&}

By = v/Ay = 1.0m = 100cm

Ko = 1/30 x a x E = 3733.33 [a = 0.8]

Ky = Kvo - (Bv/30)®* = 1,513.209 kgf/lcm® = 1,513,209 tf/m®
Ks = 1,513,209 tf/m [1m 2tz ¢l &4 <]
MER

E = 2,800 ft/m* = 280 kgf/cm®

By = vVAy = 1.0m = 100cm

Kvo = 1/30 x a x E = 7.467 [a = 0.8]

Kv = Kvo - (Bu/30)¥* = 3.027 kgflem® = 3,027 tf/m°
Ks = 3,027 tf/m [1m z+Zi9l & <]

2 #e-2: XxBo| EMSH SMS Daistol X LIHo| thEt 5 X 8 A(FLAC)Z ZHEHS 31 S0l
Heh Hel)ot AZ2AXKE WRstds ol ANBARYE MY AWAZAAS £5

o = LJ48 - E - 1) + 1/(2 - Kg)
S = 86 =X+ @B-L*~4-x)/A48-E-1) + 1/2 - Kg)
=Ks-A-x-@-L*4-x)A48-E-1) + 1/2-Ks)
Ao = 6o + SR 8 = LY(48 - E - 1) + 1/(2-Ks) + SR+ [xi- 3+ L4 - x)/(48 - E - 1) + 1/2 - Ks)]
=48 -E-1) + 1/2-Ks) + A - [Ks-x+(B-L~4-x)/A8-E-1) + 1/2]
8o 1 2Z2 XX E chHolM S chestEztg0 ot ZE | M
§o 0 2Z2 XX E chaHollAM id e EER z
R :2a=2l X|X|= dAxHol|AM SAH chestEE0| ot if A=2l 83 [= Ks - Al
A s 2= XX E ASH|AM Y ChSEER 2F iKMol XA
Ao : 2= XX E HAsHolM UM chestEER0 o/t ZE o XE
xi: AEHe ot XMoo Z Ry @KL Hel [ Xi < L2 ]

=]
5
Ks : HHRBtA& B ol STX|grA TR %

Ksltf/m]
NODE NO Sk
a4 1 4% 2
1 ~ 16 1,513,209 30,833 HER ZZELEelE(Im2tA)
JS1 ~ JS51 151,321 3,083 ~ 1,569 dER HZ&ei 5H(0.1m2tA)
JS52 ~ JS201 302.7 55 HdES 2ZH&e2(0.1m2tA)
217 ~ 231 3,027 550 MER ZXHESE(Imzt)




0.30 x 2.35 = 0.705 tf/m?
0.25 x 250 = 0.625 tf/m?

2f BE(t=30cm)AtZ : Wpp
2l B (t=25cm)Xt& : Wps

ZSA

—_—

33 #5585 - dEFO 2 AFE St

H

h =a x h [NAVFAC DM7.2 & =]
- 34 FstE = 0.15% x 1250 = 0.01875 m
- 15 & SHEF = 045% x 12.50 = 0.05625 m

dsefl2 chRoAMe] dED(h) = 15.00/1.2 = 1250m [HEFH} = 1 : 1.2]

EtM X|X|=d2o| Xtololl ofet Feknt HlwA FA5| LlstE 3
z| S & stol =FHst= 1549 Fstzkel J&2 HU|stEcz M
34.1 EI15tE
CASE-1 : 13 x AHEs5E + 215 x &3lF
CASE-2 : 1.3 x IH35E + 1.3 x &3t& + 1.3 x FSE5H3H)]
342 F715t5
CASE-3 : 1.3 x 1H™stE + 13 x &35 + 1.3 x £5&sH15d)]
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xI |_|'— =) I L o
1. XgtAa=&l A= MHE 28 FLACSHA
1171
HENS MEHNO MAES XHAZ2IA o ME2S 9/5t0f FDM siMd=Zz Ol FLACS AlRSlo] HES
30m, MES 30mel Xutnt Hzzele 2 mASaigo A sHAS sistedch ZH ME(0.6m 2+z)el cf
QlatEof st B12ZtS ASSt0] MAESH XHAZ2I A S ME S 25 Programoll & 23531 Ch
|
1~ 10 Z2H2H2 1 0.6m 101
j=60 y , s roos .
AR . L
TERSHE
NEYS
/. NES
3 < =
L=30m L=30m
Xgh ol mREYEe iy SHA
chelSa EFA A 5 Zots ®ate L& opztzt
T =
(tonf/m®) (tonf/m?) () (tonf/m?) (degree)
4 o 270 1.4x10° 0.2 38 50
M= 1.90 2.0x10° 0.25 05 33
ZA sl 2.30 2.3x10° 0.18 50 40




1.2 FLACSH A (X gt SpringAl = AtH S & FDMaA) &=

New
Tit
Analysis of Pavement Design (Con’c Pavement + Hard Rock)

Grid 100,59

m m
;gen 0,0 0,15.3 40,15.3 40,0
;gen line 0,15.0 40.0,15.0
;gen line 10.0,15.0 17.5,0

infx 175y 01441
smark 44§ 1

gen 0,0 0,20.3 60,20.3 60,0

gen line 0,20.0 60.0,20.0
gen line 30.0,20.0 37.5,0

inix 375y 0i63j1
mark i 63 j 1

E7| 243 A

*_Lllgl'
prop de 1.9 bu 5.56e4 sh 4.17e4 co 50 te O fri 35 reg 1 59

HEHEZEY)

prop de 2.7 bu 7.78e6 sh 5.83e6 co 500 te O fri 50 reg 1 2

N EH
prop de 2.0 bu 1.867e4 sh 1.120e4 co 5 te 0 fri 33 reg 67 50

m nreg 1 59
m n reg 67 50

A=A

fix x i 1j 160
fix x i 101 j 1,60
fix y i 1,101 j 1
*FZHIIEE MZ
set g 9.81

his unbal

his ydis i 26 j 60
his ydis i 51 j 60
his ydis i 76 j 60

sol f 0.1
;step 4000
step 3
def kO_set
loop i (1,izones)
loop j (1,jzones)
sxx(1,j)=0.5+syy(i,})
s22(i,)=0.5+syy(i,)
end_loop
end_loop
end
kO_set

ini xdis 0 ydis 0 xvel 0 yvel 0



save dF3-1.sav

tit
Analysis of Pavement Design (Con’c Pavement + Hard Rock)

M M REG 1 59
m m reg 67 50

7| 294 4™

*_‘-E/él-

prop de 1.9 bu 5.56e4 sh 4.17e4 co 50 te O fri 35 reg 1 59
HEHE

prop de 2.7 bu 7.78e6 sh 5.83e6 co 500 te O fri 50 reg 1 2

M EH
prop de 2.0 bu 1.867e4 sh 1.120e4 co 5 te O fri 33 reg 67 50

sol f 0.1

;step 4000

step 3

ini xdis 0 ydis 0 xvel 0 yvel 0
sa dF2-2.sav

tit
Analysis of Pavement Design

struct prop 1 e 2.3e6 i 2.25¢e-3 a 0.3
def K_use

loop i (1,100)
ib=ii
ie=ii+1

command
struct beam beg grid ib 60 end grid ie 60 nprop 1
end_command
end_loop
end
k_use

app press = 10 i 1 101 j 59

sol f 0.1
;step 4000
step 4

sa dF3-3.sav
;ca ddf3.dat
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Z3ACIE 8HZE ¢ 240.0 kgf/cm?
< 3000.0 kgf/cm?

— = Moo ARH(EDIEHS)
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(Mu) = 482000.000 kgf.cm
(Su) = 0.000 kgf
(B) = 100.000 cm
(Dm)
(Ds)
(Dz)

for
0
SN
o
Y

=)

= 20.000 cm
= 20.000 cm
= 5.000 cm

fol
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m
0 0
ol
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il
0 0
op
>
S

m ry

=2
=
S

482000.000 kgf.cm
0.85x fck x Ab x B x (Dm-Ab/2) x 0.85
2816786.666 kgf.cm
OIJIM, Ab =K x X = 11.333
fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/(6000+fy) = 13.333 cm
-— Mu<MB —-
OIZEAZE (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 9.804 cm?
041 Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85xfckxB) = 1.441 cm

=
Im
——
53

]
1l 1l

cHHE 24| (P) = As/(BxDm) = 0.00490
ZCHE 248l (Pmax) = 0.75% 0.85x fckxA/(fyxDm) = 0.02890
Z A28 (Pmin) = 14/fy = 0.00466
-— P>PMIN & B —
222 As = 9.804 cm® 0|4 Ar=5HO{0F SHCH.
MEEH2E As = D16 @ 15.0 = 13.24 cm® > 9.80 cm?
— 0.K. —
HAHIHELT OMn = 0.85x (Asx fy x (Dm-A/2))
= 642371.700 kgf.cm > Mu = 482000.000 kgf.cm
OOJIM, A= Asxfy/(0.85x fckxB) = 1.947 cm
— 0.K. —

ASEIS0| ZRAIZHO| 4/341 OIA0IES2 BZIHE A



0

fol

04
0%

40

100.0

w=1.08 x Bc x fs x (dc x A"

=

OIIA,

1.08 x 1.345 x 1418.64 x (

0.187 mm

B

C

=
=

B
fs
d
A

C

o

=
[—
jum |
[—

- S8 E e (

o

SEEUA

fuiid

(1

o =/

/3) x 10"(-5)

QIR =QICH)

[l

19.464 / ( 19.464 -

1418.64 kg/cm
5.00 cm
150.00 cnt

|5t

=

(i)

fo

o

34)

FXI2l J1el

SHMAN Helz LiE &

5.000) =

=

=

1

o
it

.345

=0l A

5.0 x 150.00)"(1/3) x 10°(-5)

&

- ogE &0l
w=20.187mm < wa=0.210 mm
0.K.
— = o AE(EIIGHSE)
=8 ZUE (Mu) = 597000.000 kgf.cm
=8 ™M (Su) = 0.000 kgf
¢ 2 =ZB)-= 100.000 cm
g s=E=0l| (bm) = 20.000 cm
HMHRS=0| (Ds) = 20.000 cm
o= % M (0z) = 5.000 cm
ARFIE A4
SSR2UE (M) = 597000.000 kgf.cm
HEQHUE (Mo) = 0.85x% fck x Ab xBx (Dm-Ab/2) x 0.85
= 2816786.666 kgf.cm
OJIM, Ab =K x X = 11.333
fck < 280, K = 0.85



fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/(6000+fy) = 13.333 cm
-— Mu<MB —-
QIRE2ZF (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 12.258 cm?
01X Ac = ( 0.85x fck xBxDm-SQRT(( 0.85x fck x B x Dm)?
-2x fckxBxMu))/( 0.85x fckxB) = 1.802 cm
cHHE 24| (P) = As/(BxDm) = 0.00612
ZIH& 2481 (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
2 AE 2481 (Pmin) = 14/fy = 0.00466
-— P>PMIN & B —
1222 As = 12.258 cm? Ol& AF=0H00F SHCFH
MEE2E As = D16 @ 15.0 = 13.24 cm®* > 12.25 cm?
— 0.K. —
SARUELS  OMn = 0.85x (Asx fyx (Dm-A/2))
= 642371.700 kgf.cm > Mu = 597000.000 kgf.cm
OJIM, A= Asxfy/(0.85xfckxB) = 1.947 cm
— 0.K. —
DGRUEAS  Mer =fru x Ig / yt
= 30.983 X 130208.3 / 12.50
= 322748.612 kgf.cm
®OMn = 642371.7 kgf.cm > 1.2xMcr = 387298.3 kgf.cm
— 0.K. —
2 MW otHE(edIeHE)
=2t QUE (Mu) = 133000.000 kgf.cm
=28t M (Su) = 0.000 kof
¢ 2 = (B)-= 100.000 cm
g K5=0| (bm) = 20.000 cm
M2 E=0| (Ds) = 20.000 cm
o= % M (0z) = 5.000 cm
& AQEIY It
2SIRHE (M) = 133000.000 kgf.cm
HYIHUE (Mb) = 0.85x fck x Ab xBx (Dm-Ab/2) x 0.85
= 2816786.666 kgf.cm
OJIM, Ab =K x X = 11.333
fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/(6000+fy) = 13.333 cm
-— Mu<MB —-
QIRE22F (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 2.633 cm?
O4JIA Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B xDm)?



-2x fckxBxMu))/( 0.85x fckxB) = 0.387 cm
ctHE 24| (P) = As/(BxDm) = 0.00131
ZIHE 24l (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
222481 (Pmin) = 14/fy = 0.00466
-— P <PMIN & B —
EAE2E 1 (1) 4/3xAs = 3.511 cm?
(2) 14/fyxBxDm = 9.333 cm?
22, xHAE2Y Asmin= 3.511 cm?
222 As = 3.511 cm® Ol& AFSol0{0F StCt.
MEE2E As = D13 @ 30.0 = 4.22 cm® > 3.51 cm?
— 0.K. —
HALUELSE  OMn = 0.85x (Asx fyx (Dm-A/2))
= 212045.647 kgf.cm > Mu = 133000.000 kgf.cm
OJIM, A= Asxfy/(0.85xfckxB) = 0.621 cm
— 0.K. —
MEEIZ0| ZREIE2 4/3H1 OIA0IEZ dZR2HE A
@ ANEH TE
100.0
| |
| |
| 1 |
| | |
| | |
| | 15.0 |
| | |
| | |
Faozgel | I I
Fo o o o o o o o | 10.0]
| | !
i) 2EE AE
- adZEE A&
w=1.08 x Bc x fs x (dc x A)*(1/3) x 10™(-5)
HIIM, Bce SEHEUAM AFZSHUNXIL HelE SEHS0UA
E2ZANNS Helz L= gt
Bc = 21.646 / ( 21.646 - 5.000) = 1.300
fs = 965.57 kg/cm
dc = 5.00 cm
A = 300.00 cm
w=1.08 x 1.300 x 965.57 x ( 5.0 x 300.00)"(1/3) x10"(-5)
= 0.155 mm

- SISZEE AL (e

23

)



wa = 0.005 x ( 50.0-13. /2) =0.217 mm
- 2g= ol
w=20.155mm < wa=0.217 mm
0.K.
— & M otH(EIIGHE)
25t RUE (Mu) = 100000.000 kgf.cm
=28 M (Su) = 0.000 kgf
¢ 2 =EB)-= 100.000 cm
g K&=0| (bm) = 20.000 cm
HHRS=0l (Ds) = 20.000 cm
o= % MW (0z) = 5.000 cm
@ AQE2Y &
2SIRHE (M) = 100000.000 kgf.cm
HYIHE (Mb) = 0.85x fck xAb xBx (Dm-Ab/2) x 0.85
= 2816786.666 kgf.cm
OIIM, Ab =K x X = 11.333
fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/(6000+fy) = 13.333 cm
-— Mu<MB —-
QIRAAZ (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 1.975 cm?
OJIA Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.290 cm
CtHE2H| (P) = As/(BxDm) = 0.00098
ZI & 2] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
Z A& 24l (Pmin) = 14/fy = 0.00466
-—— P <PMIN QI 22 —
ZAFE2Z 0 (1) 4/3%xAs = 2.633 cm®
(2) 14/fyxBxDm = 9.333 cm?
2=z, FLAHEIZY¥  Asmin = 2.633 cm?
122 As = 2.633 cm® Ol&F AFEol0{0F StCH.
MEEHI2E As = D13 @ 30.0 = 4.22 cm® > 2.63 cm?
— 0.K. —

SAZUELE OMn

OIIM, A

ol
=

4

AHS =

[l

ek
— o

0l

2

2F

- o

0.85x (As x fy x (Dm-A/2))
212045.647 kgf.cm > Mu =
Asx fy/(0.85x fckxB) = 0.621 cm
— 0.K. —
O 4/3H1 ol&0IEZ2 2L

2oE 9

100000.000 kgf.cm

Al
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Z32lE HH2E ¢ 240.0 kgf/cm?
25 3000.0 kgf/cm?

2 N BR2UE _D16@150
8t RUE (Mu) = 133000.000 kgf.cm
gt ™Mo (Su) = 0.000 kgf
? = (B)= 100.000 cm
25=0] (Om) = 10.000 cm
SR 5=0l (Ds) = 10.000 cm
2 S M (0z) = 15.000 cm
ARF2E A
SIQHE (M) = 133000.000 kgf.cm
HDHE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85
= 704196.666 kgf.cm
OJIM, Ab =K x X = 5,666

fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 xDm/(6000+fy) = 6.666 cm
— Mu<MB —
OIZEAZSE (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 5.432 cm?
O4JIAd Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.798 cm

S 2 (P) = As/(BxDm) = 0.00543
ZIHZE 2481 (Pmax) = 0.75% 0.85x fckxA/(fyx0m) = 0.02890
ZAFE 24| (Pmin) = 14/fy = 0.00466
-— P>PMIN & B2 —
0422 As = 5.432 cm® Ol& AFEGHOIOF SHCt.
ANEEZY As = D16 @ 15.0 = 13.24 cm®* >  5.43 cm?
— 0.K. —
HAHAIUEZE OMn = 0.85x (Asx fyx (Dm-A/2))
= 304751.700 kgf.cm > Mu = 133000.000 kgf.cm
OIIM, A= Asxfy/(0.85xfckxB) = 1.947 cm

Ko—

0
ASEIZE0 ZRAIZEC| 4/3H 0l&0182 ZE2UE A

[l



@ NESH HE
100.0
I I
| |
[ ] I
| | |
| | |
| | 5.0
| | |
| | |
sEzHe | | I
Fo o o o o o o o | 30.0]
| | |
) 2EE A&
- REE N
W=1.08 x Bo x fs x (do x A)N(1/3) x 10°(-5)
GIJIM, Bos ZEE0AM AZEHCNC HelE SLSUA
HIZAMKY HelZ L= 3
Bc= 21.336 / ( 21.336 - 15.000) = 3.367
fs = 662.47 kg/c
dc = 15.00 cm
A = 450.00 cm
w=1.08 x 3.367 x 662.47 x ( 15.0 x 450.00)"(1/3) x 10"(-5)
= 0.455 mm
- SIE0ZE HA (e &)
wa = 0.005 x ( 150.0 - 16. / 2) = 0.710 mm
- og= gol
w=20.455mm < wa=0.710 mm
0.K.
£ M H2HUE_D16@200
25t PUE (Mu) = 133000.000 kgf.cm
=28t M (Su) = 0.000 kof
¢ 2 = (B)-= 100.000 cm
g K&=0| (Om) = 10.000 cm
HHRE=0l (Ds) = 10.000 cm
o= % M (0z) = 15.000 cm
@ AQE2Y K
2EIRHE (M) = 133000.000 kgf.cm
HEDHE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85

GIIM, Ab

5.666

704196.666 kgf.cm
K x X =



fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Om/ (6000+fy) = 6.666 cm
— Mu<MB -—
OIMHEZ22 (As) = Mu/(fyx (Dm-AC/2)x 0.85) = 5.432 cm?
OJIA Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck xBxDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.798 cm

cHHE 24| (P) = As/(BxDm) = 0.00543
ZI W& 28l (Pmax) = 0.75%x 0.85x fckxA/(fyxDm) =  0.02890
ZAE2Hl (Pmin) = 14/fy = 0.00466
—— P>PUIN O HR —
OO As = 5.432 on? OlA AFRBI00F BHCH.
MEE2E As = D16 @20.0 = 9.93 cm® > 5.43 cm®
— 0.K. —
HAAZHEAST OMn = 0.85x (Asx fy x (Dm-A/2))
= 234726.581 kgf.cm > Mu = 133000.000 kgf.cm
OJIA, A= Asxfy/(0.85x fckxB) = 1.460 cm
— 0.K. —
MEBEIZZ0 ZQEI2H2| 4/301 0140122 ZZR2HE KA
@ NEH HE
100.0
; |
| |
| | |
| | |
| | |
| |  -5.0]
| | |
| | |
Saolage | | |
Fo o o o o o o o | 30.0]
| |

w=108 x Bc x fs x (dc x A)*(1/3) x 10°(-5)

0IIM, Bece SEHFUM AFZHHINXL HelE
HIZANMXEG Helg U=s 3t

Bc= 21.730 / ( 21.730 - 15.000) = 3.228

[[E

=01l A

O

fs = 870.28 kg/on
dc = 15.00 cm
A = 600.00 o



oy

Ll

i

=l

*

(=R

w=1.08 x 3.228 x 870.28 x ( 15.0 x 600.00)"(1/3) x10"(-5)
= 0.631 mm
- SIEZZE Alab (Lt BA)
wa = 0.005 x ( 150.0 - 16. / 2) = 0.710 mm

0
- RYE 3ol
0.

w=0.631mm < wa=0.710 mm
0.K.
— R M H2UE D19@150
st RUHE (Mu) = 133000.000 kgf.cm
gt Mo (Su) = 0.000 kgf
? = (B)= 100.000 cm
f2=0! (Om) = 10.000 cm
SR5=0l (0s) = 10.000 cm
= S M (0z) = 15.000 cm
2RF2E AL
SIRUE (Mu) = 133000.000 kgf.cm
HRHUE (Mb) = 0.85x fckxAbxBx (Dm-Ab/2) x 0.85
= 704196.666 kgf.cm
GMIIM, Ab =K x X = 5,666

fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 % Om/ (6000+fy) = 6.666 cm
— Mu<MB -—
QIMHE 2 (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 5.432 cm?
OJIA Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck xBxDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.798 cm

ctHE 24| (P) = As/(BxDm) = 0.00543
ZIH& 28] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
Z A 24l (Pmin) = 14/fy = 0.00466
-— P>PMIN & B —
222 As = 5.432 cm® Ol4&h AFZ5HO{OF BHCF.
MEE2E As = D19 @ 15.0 = 19.10 cm® > 5.43 cm?
— 0.K. —
HHRUEZSE  OMn = 0.85x (Asx fy x (Dm-A/2))
= 418648.125 kgf.cm > Mu = 133000.000 kgf.cm
OJIA, A= Asxfy/(0.85x fckxB) = 2.808 cm
— 0.K. —

ASEZE0 EQAI2E2| 4/34 0140122 €2

HE Al



100.0

[ ]
| |
| |
| | 5.0
| | |
| | |
sz | i I
Fo o o o o o o o | 30.0]
| | |
) REE A&
- REE N
W=1.08 x Bo x fs x (do x A)N(1/3) x 10°(-5)
GOIM, Bos ZTENAM AFSCLNKC Helg SYHUA
H2CANKY HelZ U= 2
Bc= 20.792 / ( 20.792 - 15.000) = 3.589
fs = 468.90 kg/cm
dc = 15.00 cm
A = 450.00 ont
w=1.08 x 3.589 x 468.90 x ( 15.0 x 450.00)"(1/3) x 10"(-5)

0.343 mm
- OIE3ZEE A (Lot 2F)

wa = 0.005 x ( 150.0 - 19. / 2) = 0.702 mm

o

- dg=E g0l
w=20.3483mm < wa=0.702 mm
0.K.
£ Mo H2UE _D19@200
25t RUE (Mu) = 133000.000 kgf.cm
=28t M (Su) = 0.000 kof
¢ 2 = (B)-= 100.000 cm
g K5=0| (bm) = 10.000 cm
HHRE=0l (Ds) = 10.000 cm
o= % M (0z) = 15.000 cm
@ AQEIS A
SSI2UE (Mu) = 133000.000 kgf.cm
HYIDHUE (Mb) = 0.85x fck x Ab xBx (Dm-Ab/2) x 0.85
= 704196.666 kgf.cm
GIIM, Ab =K x X = 5,666
fck < 280, K =0.85



fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/(6000+fy) = 6.666 cm
-— Mu<MB —-
QIZE2ZF (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 5.432 on?
01X Ac = ( 0.85x fck xBxDm-SQRT(( 0.85x fck x B x Dm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.798 cm

cHHE 24| (P) = As/(BxDm) = 0.00543
ZIH& 2481 (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
2 AE 2481 (Pmin) = 14/fy = 0.00466
-— P>PMIN & B —
1222 As = 5.432 cm® Ol4&h AFZ6HO{OF BHCF.
MEEZ2E As = D19 @ 20.0 = 14.32 cm® > 5.43 cm?
— 0.K. —
SARUELS  OMn = 0.85x (Asx fyx (Dm-A/2))
= 326811.445 kgf.cm > Mu = 133000.000 kgf.cm
OJIM, A= Asxfy/(0.85xfckxB) = 2.106 cm
— 0.K. —

AZEIZE0| ZIF2E2 4/3Hf 0I40122 ZZ2UE S A

100.0

30
fol
e
021
0
40

i) og=E ZE
SE A
w=1.08 x Bc x fs x (dc x A)™(1/3) x 107(-5)
OIIM, Bce SEEUHAM UAEFESALNXL HelE SESUHAM
IS ANMNEG Helg Ues 3

&l

Bc= 21.223 / ( 21.223 - 15.000) = 3.410
fs = 614.93 kg/on

dc = 15.00 cm

A = 600.00 cm



1.08 x
0.471 mm

2RA=Z

S ="

=

- &

3.410 x

Aok (et

614.93 x ( 15.0 x 600.00)"(1/3) x 10°(-5)

5t

34)

o

wa = 0.005 x ( 150.0 - 19. / 2) = 0.702 mm
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OIIJIA, Ab
fck
fck

K
X
Mu < MB

PMIN
JHEZ As

ANEEZE As

OMn =

0.K.

48
= 0.85%
158
=K x X
< 280, K
> 280

= 0.85-(
= 6000 x

28 (As) = Mu/(fyx (Dm-AC/2) x 0.85) =

(0.8
-2 % fck
= As

ol A2
13.493
= D16

473561.

A71 mm < wa = 0.702 mm

2UE_D16@150

482000.000 kgf.cm
0.000 kgf
100.000 cm
15.000 cm
15.000 cm
10.000 cm

2000.000 kgf.cm
fck x Ab x B x (Dm-Ab/2) x 0.85
4442 500 kgf.cm
8.500
0.85

fck-280) x 0.007/10
Dm/ (6000+fy) = 10.000 cm

13.493 cm?

5% fck x B x Dm=SQRT(( 0.85x fck x B x Dm)?
xBxMu))/( 0.85x fckxB) = 1.984 cm
/(B> Dm) 0.00899
0.02890
0.00466

cm® Ol&h AFZ35H0{0F SHCH.
@ 15.0 = 13.24 cm®* < 13.49 cm®
— N.G. —
0.85x (Asx fy x (Dm-A/2))
473561.700 kgf.cm < Mu = 482000.000 kgf.cm
Asx fy/(0.85x fckxB) = 1.947 cm
— N.G. —
fru x Ig / yt
30.983 x 130208.3 / 12.50
322748.612 kgf.cm
7 kgf.cm > 1.2xMcr
— 0.K. —

387298.3 kaf.cm



100.0
| |
| |
[ ] I
| | |
| | |
| | 5.0
| | |
| | |
sz | i I
Fo o o o o o o o | 20.0]|
| | |
) REE A&
- REE N
W=1.08 x Bo x fs x (do x A)N(1/3) x 10°(-5)
GOIM, Bos ZTENAM AFSCLNKC Helg SYHUA
H2CANKY HelZ U= 2
Bc = 20.323 / ( 20.323 - 10.000) = 1.968
fs = 1916.14 kg/cm
dc = 10.00 cm
A = 300.00 o

=

- o802 E A (et

1.08 x 1.968 x 1916.14 x ( 10.0 x 300.00)"(1/3) x 10"(-5)

0.587 mm

o

34)

o

wa = 0.005 x ( 100.0 - 16. / 2) = 0.460 mm

- dg=E g0l
w=20.587 mm > wa=0.460 mm
N.G.
— 7 N 2R2UE_D16@200
=2t QUE (Mu) = 482000.000 kgf.cm
38t M (Su) = 0.000 kof
¢ 2 = (B)-= 100.000 cm
g 25=0 (Om) = 15.000 cm
M2 E=0| (Ds) = 15.000 cm
o= % M (0z) = 10.000 cm
@ AQEIZE
2SIRHE (M) = 482000.000 kgf.cm
HYIHUE (Mb) = 0.85x fck x Ab xBx (Dm-Ab/2) x 0.85
= 1584442 .500 kgf.cm
OJIM, Ab =K x X = 8.500
fck < 280, K =0.85



fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/(6000+fy) = 10.000 cm
-— Mu<MB —-
OIME 22 (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 13.493 cm?
01X Ac = ( 0.85x fck xBxDm-SQRT(( 0.85x fck x B x Dm)?
-2x fckxBxMu))/( 0.85x fckxB) = 1.984 cm

cHHE 24| (P) = As/(BxDm) = 0.00899
ZIH& 2481 (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
2 AE 2481 (Pmin) = 14/fy = 0.00466
— P>PMIN 2 B2 —
1222 As = 13.493 cm® Ol& AF=0H00F SHCFH
MEE2E As = D16 @20.0= 9.93 cm® < 13.49 cm?
— N.G. —
SARUELS  OMn = 0.85x (Asx fyx (Dm-A/2))
= 361334.081 kgf.cm < Mu = 482000.000 kgf.cm
OJIM, A= Asxfy/(0.85xfckxB) = 1.460 cm
— N.G. —

DGRUEAS  Mer =fru x Ig / yt
30.983 x 130208.3 / 12.50
322748.612 kgf.cm
®OMn = 361334.0 kgf.cm < 1.2xMcr = 387298.3 kgf.cm
— N.G. —

100.0

[ ]
| |
| |
| | 5.0
| | |
| | |
faodge | i I
Fo o o o o o o o | 20.0]
| | |
i) RYE AE
- Y= Ju
w=1.08 x Bc x fs x (dc x A)*(1/3) x 10°(-5)
CIOIM, Bos SLEUAM AFSCLHKIC Hol8 SYSUA

HEIZANRC HelZ2 s gt
Bc = 20.848 / ( 20.848 - 10.000) = 1.921



w=1.08 x 1.921 x 2522.03 x ( 10.0 x 400.00)"(1/3) x 10™(

= 0.830 mm
serd=

o =

fs
dc
A

2522.03 kg/cm

10.00 cm

400.00 cmf

Hab (gt &

&)

=

=0.005 x ( 100.0 - 16. / 2) = 0.460 mm

-5)

- ogE &0l
w=0.830 mm > wa = 0.460 mm
N.G.
— = M 2R2HE D196150

=8 ZUE (Mu) 482000.000 kgf.cm
=8 M= (Su) = 0.000 kgf
¢ ° =Z@B)-= 100.000 cm
g2 K&=0/ (Om) = 15.000 cm
HMHRES=0| (Ds) 15.000 cm
o = S N (0z) 10.000 cm
@ AF2E b
SSRUE (M) = 482000.000 kgf.cm
HAEIPUE (Mo) = 0.85% fck x Ab xBx (Dm-Ab/2) x 0.85

= 1584442 .500 kgf.cm

OJIM, Ab =K x X = 8.500
fck < 280, K = 0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/(6000+fy) = 10.000 cm
-— Mu<MB —-

QIRE22F (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 13.493 cm?
OIIAM Ac = ( 0.85x fck xBxDm-SQRT(( 0.85 % fck x B Dm)?

-2x fckxBxMu))/( 0.85xfckxB) = 1.984 cm
chHE 24| (P) = As/(BxDm) = 0.00899
ZICHE 28] (Pmax) = 0.75% 0.85x fckxA/(fyxDm) = 0.02890
ZAE2H| (Pmin) = 14/fy = 0.00466
-— P>PMIN & B —
dHE2 As = 13.493 cm® OlAh AFE0l0{0F SHCEH.
MEEH2E As = D19 @ 15.0 = 19.10 cm® >  13.49 cm®
— 0.K. —
HAHAIHELT OMn = 0.85x (Asx fy x (Dm-A/2))
= 662173.125 kgf.cm > Mu = 482000.000 kgf.cm
OJ1M, A= Asxfy/(0.85xfckxB) = 2.808 cm
— 0.K. —
MEEIZ0| ZREIE2 4/3H1 O|A0IBEZ AZERUHE A



@® AIEH HE
100.0
| |
| |
[ ] I
| | |
| | |
| | 5.0
| | |
| | |
sz | i I
Fo o o o o o o o | 20.0]|
| | |
) REE A&
- REE N
W=1.08 x Bo x fs x (do x A)N(1/3) x 10°(-5)
GIDIM, Bos ZESUM AZSHSNRNS Hel2 SLEUA
H2CANKY HelZ U= 2
Bc = 19.587 / ( 19.587 = 10.000) = 2.043
fs = 1352.96 kg/cm
dc = 10.00 cm
A = 300.00 o

=

- o802 E A (et

1.08 x 2.043 x 1352.96 x ( 10.0 x 300.00)"(1/3) x 10°(-5)
0.430 mm

o

34)

o

wa = 0.005 x ( 100.0 - 19. / 2) = 0.452 mm

- dg=E g0l
w=20.430 mm < wa = 0.452 mm
0.K.
— 7 N 2R2UE_D196200
=2t QUE (Mu) = 482000.000 kgf.cm
38t M (Su) = 0.000 kof
¢ 2 = (B)-= 100.000 cm
g 25=0 (Om) = 15.000 cm
M2 E=0| (Ds) = 15.000 cm
o= % M (0z) = 10.000 cm
@ AQEIZE I
2SIRHE (M) = 482000.000 kgf.cm
HEIPHUE (Mo) = 0.85x% fck x Ab xBx (Dm-Ab/2) x 0.85
= 1584442 .500 kgf.cm
OIIM, Ab =K x X = 8.500
fck < 280, K =0.85

fck > 280



K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/(6000+fy) = 10.000 cm
-— Mu<MB —-
oIXE A2 (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 13.493 cm?
01 Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 1.984 cm

CtHE2H| (P) = As/(BxDm) = 0.00899
ZICHE 248l (Pmax) = 0.75%x 0.85x fckxA/(fyxDm) =  0.02890
ZAE2Hl (Pmin) = 14/fy = 0.00466
-—— P>PMIN QI 22 —
222 As = 13.493 cm® Ol&F AF=0GH00F SHCFH.
AMEEZ2ZE As = D19 @20.0 = 14.32 cm® > 13.49 cn?
— 0.K. —
HHYDHEASZ M = 0.85% (Asx fyx (Dm-A/2))
= 509455.195 kgf.cm > Mu = 482000.000 kgf.cm
OJIM, A =Asxfy/(0.85x fckxB) = 2.106 cm
— 0.K. —

DERUEAST  Mer =fru x Ig / yt
30.983 x 130208.3 / 12.50
322748.612 kgf.cm
®Mn = 509455.1 kgf.cm > 1.2xMcr = 387298.83 kgf.cm
— 0.K. —

100.0

w=1.08 x Bc x fs x (dc x A)"(1
OJIM, Bce ZEFUAN UE=A

HIZADXIC HelZ2 U= 8t

Bc= 20.171 / ( 20.171 = 10.000) = 1.983

fs = 1777.71 kg/em

/3) x 107(-5)
SRS HelE SEFUA



dc = 10.00 cm
A = 400.00 o
w=1.08 x 1.983 x 1777.71 x ( 10.0 x 400.00)"(1/3) x 10"(-5)
= 0.604 mm
- GIEZZE A& (Bt 2A)

wa = 0.005 x ( 100.0 - 19. / 2) = 0.452 mm

&l

ol

[l

Jo

=
=0.604 mm > wa = 0.452 mm

N.G.

=

2.2 #4HI= 10cmQ! BR(HII6HS)

A = AH—
Z23c2E dHET 240.0 kgf/cm?
& 2 524 3000.0 kgf/cm?
£ M H3R2UE D16@150
=25t RUE (Mu) = 100000.000 kgf.cm
=8 M (Su) = 0.000 kof
¢ 2 = @B)-= 100.000 cm
g K&=0| (Om) = 10.000 cm
MEHREE0| (Ds) = 10.000 cm
o = 5 M (0z) = 15.000 cm
@ AQEIY It
2SIRHE (M) = 100000.000 kgf.cm
HEYIPHUE (Mb) = 0.85x fck x AbxBx (Dm-Ab/2) x 0.85
= 704196.666 kgf.cm
OIIM, Ab =K X X = 5,666
fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 xDm/(6000+fy) = 6.666 cm
-— Mu<MB —-
oIXE A2 (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 4.041 cm?
OJIA Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.594 cm
CtHE 24| (P) = As/(BxDm) = 0.00404
ZI&E 24| (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
Z A Z2Hl (Pmin) = 14/fy = 0.00466



2H2

HELE OMn

0.85x (Asx fyx (Dm-A/2))

304751.700 kgf.cm > Mu =

-— P <PMIN & B —
ZAFE2Z 0 (1) 4/3%xAs = 5.388 cm?
(2) 14/fyxBxDm = 4.666 cm?
ded2=z, FLAEZY  Asmin = 4.666 cm?
222 As = 4.666 cm® Ol& AFEZ0t0{0F StCE.
MEEZ2Y As = D16 @ 15.0 = 13.24 cm® > 4.66 cm?
— 0.K. —

100000.000 kgf.cm

OOJIM, A= Asxfy/(0.85x fckxB) = 1.947 cm
— 0.K. —
MNEEI2E0| ZREIZE2| 4/3H1 0IA0IEE BFZRHE A
g2 Mo FR2UE_D16@200
=28t QUE (Mu) = 100000.000 kgf.cm
=28t M= (Su) = 0.000 kgf
¢ 2 = (B)-= 100.000 cm
g R25=0| (Om) = 10.000 cm
MEREE0| (Ds) = 10.000 cm
o= % M (0z) = 15.000 cm
@ AQEIZY It
2SIRHE (M) = 100000.000 kgf.cm
HEQDHUE (Mo) = 0.85x% fck x Ab xBx (Dm-Ab/2) x 0.85
= 704196.666 kgf.cm
GIIM, Ab =K X X = 5.666
fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 xDm/(6000+fy) = 6.666 cm
-— Mu<MB —-
oI E A2 (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 4.041 cm?
01 Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.594 cm
StHE 24| (P) = As/(BxDm) = 0.00404
ZIHE 24l (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
2 AE 2481 (Pmin) = 14/fy = 0.00466
-—— P<PMIN QI 22 —
EHAE28 1 (1) 4/3%xAs = 5.388 cm®
(2) 14/fyxBxDm = 4.666 cm?
dedi2z, FLAHIY  Asmin = 4.666 cm?
422 As = 4.666 cm® Ol&f AFEol0{0F StCh.
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HHZHELE OMn

D16

@20.0 =

9.93 cm? >

4.66 cm?

— 0.K. —

0.85x% (Asx fyx (Dm-A/2))
234726.581 kgf.cm > Mu =

1.460 cm

SRUE LA

OJIM, A= Asxfy/(0.85x fckxB) =
— 0.K.
ASEIZE0| ZRE2E9 4/3H1 Ol40IE2 &
£ M HR2UE D19@150
8t RUE (Mu) = 100000.000 kgf.cm
st Mot (Su) = 0.000 kgf
? = (B)-= 100.000 cm
S8=0! (Om) = 10.000 cm
SR 5=0l (Ds) = 10.000 cm
g % M (bz) = 15.000 cm
LY A
SIZHE (M) = 100000.000 kgf.cm
S 2UE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85
= 704196.666 kgf.cm
OIIM, Ab =K X X = 5.666
fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 xDm/(6000+fy) = 6.666 cm
— Mu<MB —-

O| Xt = 12t

(As) = Mu/(fyx (Dm-AG/2) x 0.85) =

4.041 cm?

100000.000 kgf.cm

100000.000 kgf.cm

O4JIA Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.594 cm
ctHE 24| (P) = As/(BxDm) = 0.00404
ZIH&E 2] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
222481 (Pmin) = 14/fy = 0.00466
-— P <PMIN & B —
EHaE28 1 (1) 4/3%xAs = 5.388 cm®
(2) 14/fyxBxDm = 4.666 cm?
422, FAEZY¥  Asmin = 4.666 cm?
222 As = 4.666 cm® Ol& AFSol040F StCh.
MEEZ2E As = D19 @ 15.0 = 19.10 cm® > 4.66 cm?
— 0.K. —
HAILHELT OMn = 0.85x (As x fy x (Dm-A/2))
= 418648.125 kgf.cm > Mu =
01N, A= Asxfy/(0.85xfckxB) = 2.808 cm

— 0.K. —
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O1JIA, Ab
fck
fck

K
X
Mu < MB

) —

SEIZSO| 4/3H OlM0IERE &

Y2 HE_D196200
100000.000 kgf.cm
0.000 kgf
100.000 cm
10.000 cm
10.000 cm
15.000 cm

) =
) =
) =
) =
)
)

Ab

(i)

100000.000 kgf.cm

= 0.85x fck x Ab xB x (Dm-Ab/2) x 0.85
704196.666 kgf.cm

K x X 5.666

<280, K=10.85

> 280

0.85-(fck-280) x 0.007/10

6000 x Dm/ (6000+fy) = 6.666 cm

4.041 cm?

22 (As) = Mu/(fyx (Dm-AC/2) x 0.85) =

Ol Ac = ( 0.85% fckxBxDm-SQRT(( 0.85x fck xBxDm)?

0.594 cm
0.00404
0.02890

-2x fckxBxMu))/( 0.85%x fckxB) =
= As/(BxDm)

0.00466

5.388 cm?
4.666 cm?

Jeeg,
Jel22 As = 4.666
At As = D19

X ek

o2 o

OIIA, A

ol
=

Qe E

ol

Im

—_— o~ o~ —~

Mu
Su

il
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o
0
o

(U VY
JHog

@

40

)
)
)
)

oI

(=]

Dm

x| A=
| =S T

QLEIZES 4/3H1 0140122

g

Asmin 4.666 cm?
Ol&t AHE3SH0I0F SHCH.
@20.0 = 14.32 cm? 4.66
— 0.K. —
0.85x (Asx fyx (Dm-A/2))
326811.445 kgf.cm > Mu =
Asx fy/(0.85x fckxB) = 2.106 cm

cm?

cm® >

0
DERUE 2
_D16@150
597000.000 kgf.cm
0.000 Kkof
100.000 cm

15.000 cm

cm?

100000.000 kgf.cm

Al
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SRS=0| (Ds) = 15.000 cm
2 S M (0z) = 10.000 cm
AQE2E A
SIRUE (Mu) = 597000.000 kgf.cm
HDHE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85
= 1584442 .500 kgf.cm
GIIM, Ab =K x X = 8.500
fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/(6000+fy) = 10.000 cm
— Mu<MB —
OIXMEAZ (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 17.029 cm?
O Ac = ( 0.85x fck xBxDm-SQRT(( 0.85x fck x B x Dm)?
-2x fckxBxMu))/( 0.85x fckxB) = 2.504 cm
CtHE2H| (P) = As/(BxDm) = 0.01135
ZIH&E 248! (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
ZAE2H| (Pmin) = 14/fy = 0.00466
-— P>PMIN & B —
222 As = 17.029 cm® Ol4& AF=Z0H00F SHCH.
MEE2E As = D16 @ 15.0 = 13.24 cm® < 17.02 cm?
— N.G. —
HHIAEZT  OMn = 0.85% (Asx fyx (Dm-A/2))
= 473561.700 kgf.cm < Mu = 597000.000 kgf.cm
OJIM, A= Asxfy/(0.85x fckxB) = 1.947 cm
— N.G. —
DZRUELRST  Mcr =fru x Ig / yt
= 30.983 X 130208.3 / 12.50
= 322748.612 kgf.cm
®Mn = 473561.7 kgf.cm > 1.2xMcr = 387298.3 kgf.cm
— 0.K. —
£ M 22 E_D16@200
st ROHE (Mu) = 597000.000 kgf.cm
gt ™Mot (Su) = 0.000 kgf
? = (B)= 100.000 cm
2&=0| (Dm) = 15.000 cm
S8 &=0l (Ds) = 15.000 cm
= S M (0z) = 10.000 cm
AQE 2 A4
SIZHE (M) = 597000.000 kgf.cm
HDHE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85



1584442 .500 kgf.cm

*

GIIM, Ab =K x X = 8.500
fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/(6000+fy) = 10.000 cm
-— Mu<MB —-
QIRE 22F (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 17.029 cm?
O Ac = ( 0.85x fck xBxDm-SQRT(( 0.85x fck x B x Dm)?
-2x fckxBxMu))/( 0.85x fckxB) = 2.504 cm
CtHE2H| (P) = As/(BxDm) = 0.01135
ZIH&E 248! (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
ZAE2Hl (Pmin) = 14/fy = 0.00466
-— P>PMIN & B —
0222 As = 17.029 cm® Ol4& AF=0H0{0F SHCFH.
MEEZ2E As = D16 @20.0 = 9.93 cm®* < 17.02 cm?
— N.G. —
HEA2UELST  OMn = 0.85x (Asx fyx (Dm-A/2))
= 361334.081 kgf.cm < Mu =
01, A =Asxfy/(0.85xfckxB) = 1.460 cm
— N.G. —
DZRQUELRST  Mcr =fru x Ig / yt
= 30.983 X 130208.3 / 12.50
= 322748.612 kgf.cm
®Mn = 361334.0 kgf.cm < 1.2xMcr = 387298.3 kgf.cm
— N.G. —
— 7 N 2RUE D19@150
=2t QUE (Mu) = 597000.000 kgf.cm
=8 M (Su) = 0.000 kgf
¢ 2 =ZEB)-= 100.000 cm
g S&=0| (bm) = 15.000 cm
HMo25=0] (Ds) = 15.000 cm
o= % N (Dz) = 10.000 cm
AQEZE AN
2SI2HE (Mu) = 597000.000 kgf.cm
HEDWE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85
= 1584442 .500 kgf.cm
OJIM, Ab =K x X = 8.500
fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 xDm/(6000+fy) = 10.000 cm

597000.000 kgf.cm
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ZE2Z (As) = Mu/(fyx (Om-AC/2) x 0.85) =

17.029 cm?

OJIA Ac = ( 0.85x fck xBxDm-SQRT(( 0.85 % fck x B Dm)?
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O JIM, Ab
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fck

K
X
Mu < MB

2k

Mu
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wn 3 ey

-2x fckxBxMu))/( 0.85% fckxB) =
I (P)
| (Pmax) = 0.75x 0.85x fckxA/(fyxDm)
| (Pmin) = 14/fy

> PMIN I 2=

Jel82 As =

1

As = D19

662173.1 kgf.cm >

)
)
)
)
)
)

2f (As) = Mu/(fyx (Dm-AC/2) x 0.85) =
JIM Ac = ( 0.85% fckxBxDm-SQRT(( 0.85x fck xB xDm)?

| (Pmax) = 0.75x 0.85x fckxA/(fyxDm)

2.504 cm
0.01135
0.02890
0.00466

= As/(BxDm)

7.029 cm® Ol&t ArE3SH040F SHCH.
@ 15.0 = 19.10 cm® >  17.02 cm®
— 0.K. —
0.85x (Asx fy x (Dm-A/2))
662173.125 kgf.cm > Mu = 597000.000 kgf.cm
Asx fy/(0.85x fckxB) = 2.808 cm
— 0.K. —

=fru x Ig / yt

30.983 x 130208.3 / 12.50
322748.612 kgf.cm

1.2 xMcr

— 0.K. —

387298.3 kgf.cm

E_D19@200
597000.000 kgf.cm
0.000 kgf
100.000 cm
15.000 cm
15.000 cm
10.000 cm

2ol

597000.000 kgf.cm

0.85x% fck X AbxBx (Dm-Ab/2) x 0.85
1584442 .500 kgf.cm

K x X = 8.500

280, K =0.85

280

0.85-(fck-280) x0.007/10

6000 x Om/(6000+fy) = 10.000 cm

17.029 cm?

2x fckxBxMu))/( 0.85% fckxB) =
= As/(BxDm)

2.504 cm
0.01135
0.02890



ZAE 2| (Pmin) = 14/fy
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509455.1 kgf.cm >

M

o C
~

Ab
fck
fck

K
X

> 280

=fru x

17.029 cm® Ol&H AHEGHH OF

@ 20.0 =

509455.195 kgf.cm < Mu =

SHCt.
14.32 cm® <

0.00466

17.02 cm?

— N.G. —
0.85x (Asx fy x (Dm-A/2))

Asx fy/(0.85% fck xB) =

lg / yt

30.983 x
322748.612 kgf.cm

1.2 % Mer

— N.G.

130208.3 / 1

— 0.K. —

240.0 kgf/cm?
3000.0 kgf/cm?

HR2HUE_D16@150

133000.000 kgf.cm

0.000 Kkof

100.000 cm

12.500 cm
12.500 cm
12.500 cm

7.083

133000.000 Kkgf.cm
= 0.85% fck x Abx B x (Dm-Ab/2) x 0.85
1100303. 197 kgf.cm
=K x X =
<280, K=0.85

= 0.85-(fck-280) x0.007/10
= 6000 x Dm/ (6000+fy) =

8.333 cm

2.106 cm

2.50

387298.3 kgf.cm

597000.000 kgf.cm



— Mu<MB —
OI&E22F (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 4.280 cm?
O4JIA Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B x Dm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.629 cm

S A 24| (P) = As/(BxDm) = 0.00342
Z HE 2] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
ZAE2H| (Pmin) = 14/fy = 0.00466
-—— P <PMIN O 2R —
ZAE2E 0 (1) 4/3%xAs = 5.707 cn?
(2) 14/fyxBxDm = 5.833 cm?
Bz, xHAE2Y  Asmin = 5.707 cm?
A2 2 As = 5.707 cm® Ol&F AFE0t0{0F SHCH.
MNEE2Y As = D16 @ 15.0 = 13.24 cm* > 5.70 cm?
— 0.K. —
HHYDHEAST M = 0.85x (Asx fyx (Dm-A/2))
= 389157.693 kgf.cm > Mu = 133000.000 kgf.cm
OJIM, A =Asxfy/(0.85x fckxB) = 1.947 cm
— 0.K. —
MNEBEIZZ0 ZREI2H2| 4/301 0140128 ZZRHE KA

100.0

[ ]
| |
| |
| | 0.0 |
| | |
| | |
SEIEHS | | I
Lo o o o o o o o | 25.0]
| | |
i) o= HE
- 2= A
w=1.08 x Bc x fs x (dc x A)*(1/3) x 10™(-5)
OIIM, Bce SEFUHAM AFSANXIL HelE SEFUHA
H2TANMKEG Helg U=s 3t
Bc = 20.805 / ( 20.805 - 12.500) = 2.505
fs = b523.85 kg/c
dc = 12.50 cm
A = 375.00 cn
w=1.08 x 2.505 x 523.85 x ( 12.5 x 375.00)"(1/3) x 10"(-5)

0.237 mm



- GIEZZE A&k (LB 2A)
wa = 0.005 x ( 125.0 - 16. / 2) = 0.585 mm
- aZ= ol
w=0.237 mm < wa=0.585 mm
0.K.
— 7 M - E2YE_D16@200
25 QUE (Mu) = 133000.000 kgf.cm
=25t M= (Su) = 0.000 kgf
@ 2 = (B)-= 100.000 cm
2 K50 (bm) = 12.500 cm
MHRE=0| (Ds) = 12.500 com
o = 5 M (0z) = 12.500 cm
@& AQE2Z A
2SDHE (Mu) = 133000.000 kgf.cm
HEDHE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85

1100303.197 Kkgf.cm

GIIM, Ab =K x X = 7.083
fck < 280, K = 0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 % Om/(6000+fy) = 8.333 cm
— Mu<MB —-

QIRE22F (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 4.280 cm?
OIIM Ac = ( 0.85% fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.629 cm

St E 24| (P) = As/(BxDm) = 0.00342
ZH&E 248l (Pmax) = 0.75%x 0.85x fckxA/(fyxDm) = 0.02890
ZAE 2] (Pmin) = 14/fy = 0.00466
-— P <PMIN O B2 —
ZIAHE2Z ¢ (1) 4/3%xAs = 5.707 cm?
(2) 14/fyxBxDm = 5.833 cm?
322, HAE2Y Asmin = 5.707 cm?
222 As = 5.707 cm® Ol& AFE0l040F BtCH.
MNEEZ2E As = D16 @20.0=9.93 cm® > 5.70 cm?
— 0.K. —
HAIUHELE OMn = 0.85x (Asx fy x (Dm-A/2))
= 298031.522 kgf.cm > Mu = 133000.000 kgf.cm
OJ1A, A= Asxfy/(0.85xfckxB) = 1.460 cm
— 0.K. —
MNEBEIZZ0 ZREIH| 4/301 040128 ZZRHE KA



100.0

w=1.08 x Bc x fs x (dc x A)™(1/3) x 10°(-5)
OI1M, = SE=UA FXI2l el

ZEANMXS Hel2 Lhs gt

21.267 / ( 21.267 - 12.500) =

688.90 kg/c

12.50 cm

500.00 cm

1.08 x 2.425 x 688.90 x ( 12.5 x 500.00)"(1/3) x 10"(-5)
= 0.332 mm

- SIS0 ZE A (LBt

wa =0.005 x ( 125.0 - 16. / 2) = 0.585 mm

(1
Eél —

=

=

OIZ=0ICH)

o=/ [l

SEFUA

2.425

=

o

34)

o

SHE_D19@150
133000.000 kgf.cm

o

e

o
i
Mowom

0.000 kgf
100.000 cm
12.500 cm

oo 2o 10

m
0 0
HE HT

12.500 cm
12.500 cm

B oo oy Jp

I
2l
£ o o

b

O HO O
on

= W

mmry

il

133000.000 kgf.cm
0.85x fck x Abx B x (Dm-Ab/2) x 0.85
1100303.197 kgf.cm
OIIM, Ab =K x X = 7.083
fck < 280, K = 0.85
fck > 280

o iy @
=2

02
I

<



0.85—(

— Mu<MB -——

AHE2EY (As) = Mu/(

fck-280) x0.007/10

6000 x Dm/ (6000+fy) = 8.333 cm

fyx (Dm-AC/2) x 0.85) = 4.280 cm?

OJIM  Ac = ( 0.85% fckxBxDm-SQRT(( 0.85x fck x B xDm)?

-2 % fck

S A 24| (P) = As

ZIHZE 2481 (Pmax) = 0.

ZAE2Hl (Pmin) = 14
_ P < PMl ol A

A2 1) 4

N el 3
E )
)

(
(2

xBxMu))/( 0.85x fckxB) = 0.629 cm

/(B xDm) = 0.00342
75%x 0.85x fckxA/(fyxDm) =  0.02890
/fy = 0.00466
/3% As = 5.707 cm?

14/fyxBxDm = 5.833 cm?

deAB22, =AE2Y Asmin = 5.707 cm?

Jel82 As = 5.707

AZEEZE As = D19

HHI2UELE OMn =

OIIM, A=

cm®  0l& AFE3HO OF SHCH.
@ 15.0 = 19.10 cm® > 5.70 cm?
— 0.K. —
0.85x (Asx fy x (Dm-A/2))
540411.198 kgf.cm > Mu = 133000.000 kgf.cm
Asx fy/(0.85x fckxB) = 2.808 cm
K. —

0
ASEIZE0 ZQAIZEC| 4/3H 0l&0182 ZEI2UE A

100.0

10
40

- ogE ot
1

=

=
=)

—
—
= EE/\

AMXIC HelZ2 Lie gt

=1.08 x Bc x fs x (dc x A)*(1/3) x 107(-5)

HEUAM AZFZAHACNKISY HelE SE=0UA

Bc= 20.161 / ( 20.161 = 12.500) = 2.631
fs = 370.29 kg/cn

b
|

w=1.08 x 2.631 x

12.50 cm

375.00 cnf

370.29 x ( 12.5 x 375.00)"(1/3) x 10"(-5)



B e 0oy oy

I

=0.176 mm
- olETEE HA (LB 2H)
0.005 x ( 125.0 - 19. / 2) = 0.577 mm
- og= 0l

w=0.1776 mm < wa = 0.577 mm

0.K.
£ M - E2YE_D196200
gt 2UHE (Mu) = 133000.000 kgf.cm
8t Mot (Su) = 0.000 kgf
? = (B)= 100.000 cm
25=0 (Dm) = 12.500 cm
SHR5=0| (Ds) = 12.500 com
= % M (0z) = 12.500 cm
AQE2E A
SIZHE (M) = 133000.000 kgf.cm
SRHE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85
= 11003083. 197 kgf.cm
GIIM, Ab =K x X = 7.083
fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/ (6000+fy) = 8.333 cm
-— Mu<MB —

QIZE 22F (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 4.280 cm?
O4JIAM Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x Bx Dm)?
-2x fckxBxMu))/( 0.85xfckxB) = 0.629 cm

S A 24| (P) = As/(BxDm) = 0.00342
ZIHE 28] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
ZAE 24U (Pmin) = 14/fy = 0.00466
-— P<PMIN & B2 —
ZAE2Z 1 (1) 4/3%xAs = 5.707 cm?
(2) 14/fyxBxDm = 5.833 cm?
Bz, HAE2Y  Asmin = 5.707 cm?
1HE2 As = 5.707 cm® Ol&F AFEol0{0F StCH.
AMEEZ2Z As = D19 @ 20.0 = 14.32 cm® > 5.70 cm?
— 0.K. —
HHYZDHEASZ M = 0.85x (Asx fyx (Dm-A/2))
= 418133.642 kgf.cm > Mu = 133000.000 kgf.cm
OIJIM, A=Asxfy/(0.85xfckxB) = 2.106 cm

Ko—

0
ASEIZS0| ZE229 4/3H1 0I40I2E FZI2UE A



100.0

[ ]
| |
| |
| | 0.0 |
| | |
| | |
sz | i I
Fo o o o o o o o | 250]
| | |
) REE A&
- REE N
W=1.08 x Bo x fs x (do x A)N(1/3) x 10°(-5)
GOIM, Bos ZTENAM AFSCLNKC Helg SYHUA
H2CANKY HelZ U= 2
Bc = 20.672 / ( 20.672 - 12.500) = 2.529
fs = 486.12 kg/c
dc = 12.50 cm
A = 500.00 ont
w=1.08 x 2,529 x 486.12 x ( 12.5 x 500.00)"(1/3) x 10"(-5)

= 0.244 mm
- OIE3ZEE A (Lot 2F)

wa =0.005 x ( 125.0 - 19. / 2) = 0.577 mm

o

- 3gZ sl
w=0.244 mm < wa=0.577 mm
0.K.
— g M 22HE _D16@150
2st RUE (Mu) = 482000.000 kgf.cm
=2st M= (Su) = 0.000 kgf
@ 2 = @B8)-= 100.000 cm
g Ka=0| (bm) = 12.500 cm
HMHARS=0| (Ds) = 12.500 cm
o2 < M (z) = 12.500 cm
@® AQEIZ H
2ERHE (M) = 482000.000 kgf.cm
HYIDHUE (Mb) = 0.85x fck x Ab xBx (Dm-Ab/2) x 0.85
= 1100303.197 kgf.cm
OIIM, Ab =K x X = 7.083

fck < 280, K = 0.85
fck > 280



-— Mu < MB

0.85-(fck-280) x 0.007/10
6000 x Om/(6000+fy) = 8.333 cm

QIZE 22F (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 16.777 cm?
OIIAM Ac = ( 0.85% fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85xfckxB) = 2.467 cm

CtHE 24| (P) = As/(BxDm) = 0.01342
ZICHE 246l (Pmax) = 0.75% 0.85x fckxA/(fyxDm) = 0.02890
ZAF 248 (Pmin) = 14/fy = 0.00466
-—— P>PMIN 2 22 —
22 As = 16.777 cm® Ol& AFE3BHOIOF SHCY.
MEEHZ2E As = D16 @ 15.0 = 13.24 cm®* < 16.77 cm?
— N.G. —
HAL2UELST  OMn = 0.85x (Asx fyx (Dm-A/2))
= 389157.693 kgf.cm < Mu = 482000.000 kgf.cm
OJIM, A= Asxfy/(0.85x% fckxB) = 1.947 cm
— N.G. —
DERHEAT  Mer =fru x g / yt
=30.983 x 130208.3 / 12.50
= 322748.612 kgf.cm
OMn = 389157.6 kgf.cm > 1.2XMcr = 387298.3 kgf.cm
— 0.K. —
@ NEH HE
100.0
I I
| |
| | T
| | |
| | |
| | 0.0 |
| | |
| | |
Saolage | | |
i |
| |

w=1.08 x Bc x fs x (dc x A"

OIIA,

Bc
=)
Bc

fs
dc
A

=
[
|
[

(1/3) x 10~(-5)
SERUAM AEFBFAHALNX S HelE SEFUAM
SAMKL HelZ2 LiE gt
20.805 / ( 20.805 - 12.500) = 2.505
2319.92 kg/ort
12.50 cm
375.00 cn
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1.08 x 2.505 x 2319.92 x ( 12.5 x 375.00)"~(1/3) x 10°(-5)
1.050 mm
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OIIAM, Ab
fck
fck

K
X
Mu < MB

olEzE2gk (As) = Mu/(fyx (Dm-AC/2) x 0.85) =

N.G.

DORE |

x (125.0 - 16. / 2) = 0.585 mm

=1.050 mm > wa = 0.585 mm

016@200

= 482000.000 kgf.cm

0.000 kof
100.000 cm
12.500 cm
12.500 cm
12.500 cm

= 482000.000 kgf.cm
= 0.85x fck x Abx B x (Dm-Ab/2) x 0.85
= 1100303.197 kgf.cm

=K x X
< 280, K
> 280

7.083
=0.85

= 0.85-(fck-280) x 0.007/10

= 6000 x Om/ (6000+fy) =

8.333 cm

16.777 cm?

OOl Ac = ( 0.85% fckxBxDm-SQRT(( 0.85% fck xBxDm)?

-2x fckxBxMu))/( 0.85x fckxB) = 2.467 cm
St = 24| (P) = As/(BxDm) = 0.01342
ZI & 2] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
ZAE 2] (Pmin) = 14/fy = 0.00466
-— P>PMIN & B —
B2 As = 16.777 cm® Olah AF=20H0{0F SHCH.
MEEZ2Z As = D16 @20.0= 9.93 cm® < 16.77 cn?
— N.G. —
HAHAILUHELET  OMn = 0.85x (Asx fy x (Dm-A/2))
= 298031.522 kgf.cm < Mu = 482000.000 kgf.cm
O4JIA, A= Asxfy/(0.85x fckxB) = 1.460 cm
— N.G. —
DEQUEAST  Mer =fru x Ig / yt
= 30.983 x 130208.3 / 12.50
= 322748.612 kgf.cm
OMn = 298031.5 kgf.cm < 1.2xMcr = 387298.3 kgf.cm

— N.G. —



100.0
| |
| |
[ ] I
| | |
| | |
| | 0.0 |
| | |
| | |
saozeel | i I
Fo o o o o o o | 25.0]
| | |
i) 2ZE AHE
- 2= A
w=1.08 x Bc x fs x (dc x A)N(1/3) x 10°(-5)
0IIM, Bece SEHFUM UAEFSHHNMNXL H2E SEFHAM
HE2TAMXL Helg U= gt
Bc= 21.267 / ( 21.267 — 12.500) = 2.425
fs = 3050.87 kg/cn
dc = 12.50 cm
A = 500.00 cn
w=1.08 x 2.425 x 3050.87 x ( 12.5 x 500.00)"(1/3) x 10"(-5)

- SIERYE A (Lp

- dg=E g0l
=1.472 mm > wa = 0.585 mm
N.G.
£ M . 22YE _D19@150
=28t QUE (Mu) = 482000.000 kgf.cm
=8 M (Su) = 0.000 kgf
¢ 2 =ZB)-= 100.000 cm
g K5=0| (bm) = 12.500 cm
M RE5=0] (Ds) = 12.500 cm
o s S M (z) = 12.500 cm
@ AQE2H G
2SRHE (M) = 482000.000 kgf.cm
HEDWE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85
= 1100303.197 kgf.cm
OIIM, Ab =K x X = 7.083
fck < 280, K =0.85
fck > 280

1.472 mm

=0.005 x ( 125.0 - 16. / 2) = 0.585 mm

K = 0.85-(fck-280) x0.007/10

=

3
=

A)

[=]



X = 6000 x Dm/(6000+fy) = 8.333 cm
— Mu<MB —

QIME 2 (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 16.777 cm?
O4JIAM Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 2.467 cm
S A 24| (P) = As/(BxDm) = 0.01342
ZI HE 2] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
ZAE 24U (Pmin) = 14/fy = 0.00466
-— P>PMIN & 22 —
222 As = 16.777 cm® Ol& AF=0H00F SHCH.
ABEZE As = D19 @ 15.0 = 19.10 cm® > 16.77 cm®
— 0.K. —
SAHAL2UELE  OMn = 0.85x (Asx fyx (Dm-A/2))
= 540411.198 kgf.cm > Mu = 482000.000 kgf.cm
OJ1M, A =Asxfy/(0.85xfckxB) = 2.808 cm
— 0.K. —
DERHEAT  Mer =fru x Ig / yt

30.983 x 130208.3 / 12.50

322748.612 kgf.cm
OMn = 540411.1 kgf.cm > 1.2xMcr = 387298.3 kaf.cm
— 0.K. —

100.0

w=1.08 x Bc x fs x (dc x A)M(1/3) x 10°(-5)
OIIM, Bce SEFUA AFSACNXIL HelE SEHFUA
HIZANMKEL Helzg U=s 3t
Bc = 20.161 / ( 20.161 = 12.500) = 2.631
fs = 1639.86 kg/cm
dc = 12.50 cm
375.00 cn
w=1.08 x 2.631 x 1639.86 x ( 12.5 x 375.00)"(1/3) x 10"(-5)

-3
Il



- aZ= ol
w=0.780 mm > wa = 0.577 mm
N.G.
— 7 M . 22YE_D196200

25 QUE (Mu) = 482000.000 kgf.cm
=28t M= (Su) = 0.000 kgf
¢ =ZEB)-= 100.000 cm
2 |50 (Om) = 12.500 cm
HHRE=0l (Ds) = 12.500 cm
o = 5 M (0z) = 12.500 cm
@& LAQE2Z A
2SDHE (Mu) = 482000.000 kgf.cm
HEDWE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85

= 1100303.197 kgf.cm

OIIM, Ab =K x X = 7.083
fck <280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/ (6000+fy) = 8.333 cm
-— Mu<MB —

QIEAEZ2S (As) = Mu/(fyx (Dm-AC/2) % 0.85) = 16.777 cm?
O4JIA Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B x Dm)?

-2x fckxBxMu))/( 0.85x fckxB) = 2.467 cm
CtHE 24| (P) = As/(BxDm) = 0.01342
ZI & 2] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
ZAE 2] (Pmin) = 14/fy = 0.00466
-— P>PMIN O 22 —
2422 As = 16.777 cm® 0|4 AFE5H0{OF SHCH.
AMEEZ2ZE As = D19 @ 20.0 = 14.32 cm® < 16.77 cm?
— N.G. —
HHYDHELT M = 0.85x (Asx fyx (Dm-A/2))
= 418133.642 kgf.cm < Mu = 482000.000 kgf.cm
O{JIM, A=Asxfy/(0.85xfckxB) = 2.106 cm
— N.G. —
DEQUEAST  Mer =fru x Ig / yt
= 30.983 X 130208.3 / 12.50

322748.612 kgf.cm
418133.6 kgf.cm > 1.2xMcr =
— 0.K. —

®Mn = 387298.3 kgf.cm



100.0

[ ]
| |
| |
| | 0.0 |
| | |
| | |
saozeel | i I
Fo o o o o o o o | 25.0]
| | |
i) ZmgEE AE
- 2YE
w=1.08 x Bc x fs x (dc x A)™(1/3) x 10°(-5)
0IIM, Bece SEHFUM UAEFSHHNMNXL H2E SEFHAM
HE2TAMXL Helg U= gt
Bc= 20.672 / ( 20.672 — 12.500) = 2.529
fs = 2152.82 kg/cm
dc = 12.50 cm
A = 500.00 cm
w=1.08 x 2,529 x 2152.82 x ( 12.5 x 500.00)"(1/3) x 10~(-5)
= 1.083 mm
- oE8RZEE A (L BF)
wa = 0.005 x ( 125.0 - 19. / 2) = 0.577 mm
- RUE ol
w=1.083mm > wa=0.577 mm
N.G.

23c2lE AHZST © 240.0 kof/cm?
2

3000.0 kgf/cm?

£ M HR2UE D16@150
328t QUE (Mu) = 100000.000 kgf.cm
=8 M (Su) = 0.000 kgf
¢ 2 =ZB)-= 100.000 cm
g K5=0| (bm) = 12.500 cm
HMH25=0l (Ds) = 12.500 cm
o = 5 M (0z) = 12.500 cm



L | VR[]

r

=l

I

AQEIZ A
SIZHE (M) = 100000.000 kgf.cm
SR2HE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85
= 11003083. 197 kgf.cm
OIIM, Ab =K x X = 7.083
fck < 280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/ (6000+fy) = 8.333 cm
— Mu<MB —
oIXE S (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 3.197 cm?
OJIM Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck B xDm)?
-2x fckxBxMu))/( 0.85xfckxB) = 0.470 cm
S A 24| (P) = As/(BxDm) = 0.00255
ZIHE 28] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
ZAE 24| (Pmin) = 14/fy = 0.00466
—— P<PMINQ BR —
ZIAE2Z 1 (1) 4/3%xAs = 4.263 cn®
(2) 14/fyxBxDm = 5.833 cm?
282, HAE2Y Asmin = 4.263 cm?
S22 As = 4.263 cm®  Ol&F AFE20+0{0F SHCH.
MEEIZZ As = D16 @ 15.0 = 13.24 cm® > 4.26 cm?
— 0.K. —
HAHARHELT  OMn = 0.85x (Asx fyx (Dm-A/2))
= 389157.693 kgf.cm > Mu = 100000.000 kgf.cm
OJIA, A= Asxfy/(0.85x fckxB) = 1.947 cm
— 0.K. —
MNEBEIZZ0 ZQEIZHO| 4/3H) 040122 ZZZHE KA
M . A2YUE_D16@200
gt QZHE (Mu) = 100000.000 kgf.cm
st Mot (Su) = 0.000 kgf
? = B)-= 100.000 cm
2&=0l (bm) = 12.500 cm
SRS=0l (Ds) = 12.500 cm
2 S M (bz) = 12.500 cm
AQEIZ A
SIZHE (M) = 100000.000 kgf.cm
SERHUE (Mb) = 0.85x fck xAbxBx (Dm-Ab/2) x 0.85
= 1100303. 197 kgf.cm
OIIM, Ab =K x X = 7.083
fck < 280, K =0.85
fck > 280

K = 0.85-(fck-280) x0.007/10



X = 6000 x Dm/(6000+fy) = 8.333 cm
— Mu<MB —

QIME 2 (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 3.197 cm?
O4JIAM Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.470 cm
S A 24| (P) = As/(BxDm) = 0.00255
ZI HE 2] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
ZAE 24U (Pmin) = 14/fy = 0.00466
-— P <PMIN & 22 —
ZAE2Y 1 (1) 4/3%xAs = 4.263 cm?
(2) 14/fyxBxDm = 5.833 cm?

deAB22, =AE2E Asmin = 4.263 cn?
22 As = 4.263 cm®  Ol4&F AP0 0F SHCH.

NEEZ2E As = D16 @20.0 = 9.93 cm® > 4.26 cm®
— 0.K. —
AAHD2HELET  OMn = 0.85x (Asx fyx (Dm-A/2))
= 298031.522 kgf.cm > Mu = 100000.000 kgf.cm
OJIA, A=Asxfy/(0.85xfckxB) = 1.460 cm
— 0.K. —
MEBEIZZ0 ZREI2H| 4/301 0140128 ZZZRHE KA

— 7 M 82YUE_D19@150
25 2UE (Mu) = 100000.000 kgf.cm
=28t Mo (Su) = 0.000 kgf
@ 2 = (B)-= 100.000 cm
2 K50 (bm) = 12.500 cm
HHRE=0l (Ds) = 12.500 cm
o = 5 M (0z) = 12.500 cm
@& AQE2Z A
2SDHE (Mu) = 100000.000 kgf.cm
HAEDHE (Mb) = 0.85% fck xAb xBx (Dm-Ab/2) x 0.85
= 1100303.197 kgf.cm
OIIM, Ab =K x X = 7.083
fck <280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/ (6000+fy) = 8.333 cm
-— Mu<MB —

QIRE22F (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 3.197 cm?
OJIM Ac = ( 0.85% fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 0.470 cm

St E 24| (P) = As/(BxDm) = 0.00255
ZI W& 2] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
ZAE 2] (Pmin) = 14/fy = 0.00466
-—— P <PMIN O 22 —

ZIAHE2Z ¢ (1) 4/3%xAs = 4.263 cn®
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4.263 cm?
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Asmin
O|/\I- A|.
@ 15.0 =

4.263 cm?
StC}H.

ot 4 OF
19.10

cm?

> 4.26

— 0.K. —

0.85x (Asx fy x (Dm-A/2))

540411.198 kgf.cm > Mu =

9@200

0.000 kgf
100.000 cm
12.500 cm
12.500 cm

— 0.
29 4/3H oja0122 &

100000.000 kgf.cm

Asx fy/(0.85x fckxB) =

2.808 cm

=
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cm?

100000.000 kgf.cm
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100000.000 kgf.cm
= 0.85x fckx Ab xBx (Dm-Ab/2) x 0.85
1100303.197 kgf.cm
OIIM, Ab =K x X 7.083
fck < 280, K = 0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Om/(6000+fy) = 8.333 cm

I
o
e

Il Il

Mu < MB
HE2E (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 3.197 cm?
OJ1M Ac = ( 0.85x fck xBxDm-SQRT(( 0.85x fck x B xDm)?

-2x fckxBxMu))/( 0.85x fckxB) = 0.470 cm
P) = As/(BxDm) 0.00255
Pmax) = 0.75x 0.85x fckxA/(fy xDm) 0.02890
in) = 14/fy 0.00466
4/3xAs
14/fy x B x Dm

ol

[l

A
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B~ A T Ty

L1}
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w =

4.263 cm?
5.833 cm?
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A2k

Jelez, AE2EY
dHE2 As = 4.263 cm?
ANEEZ2E As = D19

4.263 cm?

SHO{ OF SHCH.

14.32 cm®* > 4.26 cm?
— 0.K. —

0.85x (As x fy x (Dm-A/2))
418133.642 kgf.cm > Mu =

Asx fy/(0.85x fckxB) = 2.106 cm

— 0.K. —

EN Asmin
O|/\I- A|.
@ 20.0 =

HHI2HELE OMn

100000.000 Kkgf.cm



ASEIE0 ZQAIZEC| 4/3H 0l&0I82 ZE2UE A

2 M 22HE _D16@150
25t RUE (Mu) = 597000.000 kgf.cm
2st M= (Su) = 0.000 kgf
@ 2 = @B8)-= 100.000 cm
g Ka=0| (bm) = 12.500 cm
HMHARS=0| (Ds) = 12.500 cm
= % M (0z) = 12.500 cm
@ AQEIAZY It
2ERHE (M) = 597000.000 kgf.cm
HYIDHUE (Mb) = 0.85x fck x Ab xBx (Dm-Ab/2) x 0.85

= 1100303.197 kgf.cm

GIIM, Ab =K x X = 7.083
fck < 280, K = 0.85
fck > 280

K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/ (6000+fy) = 8.333 cm
— Mu<MB —
OIXEASE (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 21.431 cm?
O4JIM Ac = ( 0.85x fckxBxDm-SQRT(( 0.85x fck B xDm)?
-2x fckxBxMu))/( 0.85xfckxB) = 3.151 cm

S A 24| (P) = As/(BxDm) = 0.01714
ZICH&E 24| (Pmax) = 0.75% 0.85x fckxA/(fyxDm) = 0.02890
ZAE2Hl (Pmin) = 14/fy = 0.00466
-— P >PMIN &I B2 -
HE2 As = 21.431 cm® OlAah AFE0l0{0F SHCH.
MEBEZEZ As = D16 @ 15.0 = 13.24 cm® < 21.43 cm?
— N.G. —
HHYDHEASZ M = 0.85%x (Asx fyx (Dm-A/2))
= 389157.693 kgf.cm < Mu = 597000.000 kgf.cm
OJIM, A=Asxfy/(0.85x fckxB) = 1.947 cm
— N.G. —

DERHEAT  Mcer =fru x Ig / yt
30.983 x 130208.3 / 12.50
322748.612 kgf.cm

dMn = 389157.6 kgf.cm > 1.2XMcr = 387298.83 kgf.cm
— 0.K. —
— 8 M 22UE_D16@200

=28t QUE (Mu) = 597000.000 kgf.cm

=8 M (Su) = 0.000 kgf

¢ 2 =ZB)-= 100.000 cm

g K5=0| (bm) = 12.500 cm

M RE5=0] (Ds) = 12.500 cm

o =2 S M (bz) = 12.500 cm



@ AQFIE A
SE2UME (Mu) = 597000.000 kgf.cm
HEIUE (Mb) = 0.85x fckx Ab xBx (Dm-Ab/2) x 0.85

1100303.197 kgf.cm

OIJIM, Ab =K x X = 7.083
fck < 280, K = 0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 % DOm/(6000+fy) = 8.333 cm
— Mu<MB —-

QIRE 22 (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 21.431 cm?
OJIM Ac = ( 0.85% fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85x fckxB) = 3.151 cm

CtHE 24| (P) = As/(BxDm) = 0.01714
ZI & 2| (Pmax) = 0.75x% 0.85x fckxA/(fyxDm) = 0.02890
ZAE 2] (Pmin) = 14/fy = 0.00466
-— P>PMIN O 22 —
dHE2 As = 21.431 cm® Ol&h AFE0l0{0F SHCEH.
MEEZ2Z As = D16 @20.0 = 9.93 cm® < 21.43 cm?
— N.G. —
HAHYDHELT M = 0.85x (Asx fyx (Dm-A/2))
= 298031.522 kgf.cm < Mu = 597000.000 kgf.cm
OJIM, A =Asxfy/(0.85xfckxB) = 1.460 cm
— N.G. —

DZEDUHEAS  Mer =fru x Ig / yt
30.983 x 130208.3 / 12.50
= 322748.612 kgf.cm

®Mn = 298031.5 kgf.cm < 1.2xMcr = 387298.3 kgf.cm
— N.G. —
£ N 2R2UE D19@150
=2t QUE (Mu) = 597000.000 kgf.cm
=8 M (Su) = 0.000 kgf
@ 2 = (B)-= 100.000 cm
g K&=0| (bm) = 12.500 cm
MR E=0| (Ds) = 12.500 cm
o= % M (0z) = 12.500 cm
@ AQE2Y &
SSR2HE (M) = 597000.000 kgf.cm
HEYIZHE (Mb) = 0.85x fck x Ab xBx (Dm-Ab/2) x 0.85
= 1100303.197 kgf.cm
OIIM, Ab =K x X = 7.083
fck < 280, K = 0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/(6000+fy) = 8.333 cm

— Mu<MB —-



QIZE 2 (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 21.431 cm?

OJ1M Ac = ( 0.85x fck xBxDm-SQRT(( 0.85x fck xBxDm)?

-2x fckxBxMu))/( 0.85xfckxB) = 3.151 cm
CtHE2H| (P) = As/(BxDm) = 0.01714
Z HE 2] (Pmax) = 0.75x 0.85x fckxA/(fyxDm) = 0.02890
ZAE2H| (Pmin) = 14/fy = 0.00466
-—— P>PMIN O 2R —
222 As = 21.431 cm® Ol& AF=Z0l00F SHCH.
MEEI2E As = D19 @ 15.0 = 19.10 cm® < 21.43 cm?
— N.G. —
HAARHELT  OMn = 0.85x (Asx fyx (Dm-A/2))
= 540411.198 kgf.cm < Mu = 597000.000 kgf.cm

2

S

x

>
[

= Asx fy/(0.85x fckxB) = 2.808 cm
— N.G. —
DERHEAT  Mer =fru x Ig / yt
30.983 x 130208.3 / 12.50
322748.612 kgf.cm

I

®Mn = 540411.1 kgf.cm > 1.2xMcr = 387298.3 kgf.cm
— 0.K. —
— 7 M - E2YE_D196200
25 QUE (Mu) = 597000.000 kgf.cm
=25 Motz (Su) = 0.000 kgf
@ f =F@B8)-= 100.000 cm
2 |R5=0 (Dm) = 12.500 cm
HHRS=0l (0s) = 12.500 cm
o £ 5 M (0z) = 12.500 cm
A2RF2E A
SHPME (Mu) = 597000.000 kgf.cm
SHPHE (Mb) = 0.85% fck xAbxBx (Dm-Ab/2) x 0.85
= 1100303.197 kgf.cm
OIIM, Ab =K x X = 7.083
fck <280, K =0.85
fck > 280
K = 0.85-(fck-280) x0.007/10
X = 6000 x Dm/ (6000+fy) = 8.333 cm
-— Mu<MB -—

OIZEAZE (As) = Mu/(fyx (Dm-AC/2) x 0.85) = 21.431 cm?
OIIM Ac = ( 0.85% fckxBxDm-SQRT(( 0.85x fck x B xDm)?
-2x fckxBxMu))/( 0.85xfckxB) = 3.151 cm

se 2l (P) = As/(BxDm) = 0.01714
ZIHE 241 (Pmax) = 0.75%x 0.85x fckxA/(fyxDm) =  0.02890
2 AE2Hl (Pmin) = 14/fy = 0.00466
-— P>PMIN & ES2 —

JeiS2 As = 21.431 cn® Ol&H AFEGHOI0F SHCE.

AEEZE As = D19 @20.0 = 14.32 cm®* < 21.43 cm?

— N.G. —



HHDHE2ATZ dMn = 0.85x (Asx fy x (Dm-A/2))
418133.642 kgf.cm < Mu = 597000.000 kgf.cm
Asx fy/(0.85x fckxB) = 2.106 cm
— N.G. —

HIIA, A

DGRUEAST  Mcr =fru x Ig / yt
30.983 x 130208.3 / 12.50
322748.612 kgf.cm
®OMn = 418133.6 kgf.cm > 1.2xMcr = 387298.3 kgf.cm
— 0.K. —



