H & &2

2AHEH AT JHE (AN

=
=

O

160
E
L

03.

2018.

4 ct.

F

o
=

=
=

~ 2018. 12. 31.) oAe| =EE1M 1055 A

:2017. 04. 0O1.

7|2+

=

=13

@H
ol
ol

E

ol

lHo

%

g

M
KI-

A

o M of|

TEWNSFoE AFMLAYE 2EAE M29zol w2l 2ZE0A Lo




ol
03

r

Hr of) ofl ofl | ofl ofl oW =
- " Rl R R R R -
Mo o O O o O O __o_._._
ol S S S O oSS K0
o~ |rO 0: 0., nU., 0., o O ﬂ_u
y _./_ m o O o 0., Os _
] N 8 8 5283 T
R SRR R LR
R0ml RO . U
Ml &o M o|T_
0 A o x
| _ N
[t ._A_ur_m T _ o . 1 mwo mo ol
Ia m T = 2w K &
= 1o o TE 5 3l ol | TS
» <0 _m_n al ~ R | = no 0
_|_|_ 1o | gl - = —
- Ko P == uo
o KO %0 | B od
oo = M
: R 2 ol
Ly Ly ay a -
S ® ~ | 5oz g BOBORO al
= o 3l T om0 = - =
S N e .ﬂ._ HAH oll
© 2T IF gy K0 - IF o o o+ = 3
SR s Ta = T
CRI ™
U < 3.
Kir - - zo Ol
N <+ -~ < =z
T al W Nx | = n il w2
o N 5O N W H K
AR R B R ol 1 T B
W R I R -
FE W KM DR PE 480X = o
i~ { w1 il Kl Mo qu o
ol .__m__. —_ ZI
S B g B T D3
=g a s r X remm T =
L & < I+ = - KU o TN El._
-z T % 0 AU T |
© = = o Kk Mo |0 | . _.ﬂ_. KO
o] - s | o
Eal T 0 = iy " "o
ol 3 ol 60 X | o0k 0
- AT ' R IR S o &
i Ly Iy LA
J— = - ~N 0
T 3 B T LR
= = T H

Ko
i

<

e

20

91

A pS

-

ol
of

ol
0f0

o

-+,

flll

<0
160

150
—_—

o

o

7ol
Kil
H

[e]

o
ol

T

——
1o

Sk

st ®zto| go|3

B2UHEIS
SEIS

60
=

HO

__o“_

Klo

Jj0
20

ol
Klo
R0

o of

o]
o
o
Pl
2

27T A/

&
L]

_._lm_m
ERE:E
H0

AAMAM THE

Ko

-

Klo

NI

10l

H/Hg =
= S

o

al =
=<

(Bench scale model) AA

=]}
=

MM 2

I

s
=

RS

A
che

Ko
Kl _O

Tl o

<l
K <N




oK
ol
0]

L
N il
= = My K
i ~ = ofn W IF
- LAY = O o Kl [} r
™ = UF < <0 - |
By X MW 0 H o 0 o w 1
R = WK 3y <+ w_m 3 .ww
—n 1ol .“_mH_ o EN Ki mo Wil B
af 5288 0 Bz 03 A S « 3z
N i - ww rok 20 O < Wo Gl EL al il = s @ ol of
o) 3. o 50 X0 o R 0 = - El = Ko = = 22 5] = Mo =
wp wE R R ) R - I+ = i i & b N
i H =0 — - by o o == Il Al et o0 oH 0 iy -
K 100 Ko HO - . =k K o hr U+ b I - ~ i o 1 (T
m o<k K a 20 ) oK b =0 Jo m0 il u K — -
0 r N d T X oy - 5 = Pl . = o o 3
f) IF = © ol e A( 750 — 0 el o
I N5 ) = 10 R e 5 oy o _ & <2 g 0
W T E A0 DO O 4z = 2 = as @ 3 I
w0 w0 R - [ B R 3 < 1 g =4 ’
Ki o <4 X0 ol ol i © o ~ K1 Jjo Tl & W — ..A_.o ot <0 o < M m0 U
K = - K1 <0 B o - H g X0 ra m|~ ol o iof = Hmm Ho 0 E T Sl K
o o o 2 raw S i m o A3 B 2 KO @ & = 2w
Moo_._L||| B K ol 1o H%.H_-H._. = 20 g H_u_l__b._. _ r- = 700 I
) o == il [ . —_ o r _ a0 _u_x — “_u_l r e wl
=) N N g o m_o ic0 Ik K = < oo of © m e < H = o °F n < It I+ LEET— el U gy
o1 N g B of N L - o KH 7o o = 0 1o o Mo T N n
oW = zr I ul E T 7 B RS w I 0 Jl 70 o 2 H ) i T 5 o
o0 7R 7 = w0 70 5 o= I+ ° g0 o 1 H M <0 I+ T g W= ~ B0 m I
Rl ojo o o3 = H 1 s o —, 0 o 2] T W= e Hr ° 7 © I N 1ol 1
o g R0 Ml & Bl B0 I m X T il m“_o o o T = m <F or 1o 0 Pl Kl o XU ot N0
El=a AL I G e < [ 0 T | Mo = < _ O 31 ~ ofo
I o B G oy R N ENR I R o Moy X ERTRE S o= N ul gy
rEw i wEZ o Tlmp g™ s @& CENE Py T gL o 7 B
! T o ol Lo N X Ko o Fer s TR = U N o = Hoa ol o w L) B
+%H__o£:ﬂ g~ X @%|W$Q = IF 50 3 I 3 N < A0 - ROWE = IF
4@05_%45 = XK S N - LEO_E%D_AQ up N =% w2 o
x;fqao@o 7 o R0 __daoﬂ:_foa_ = aza_a EI T of wggoluﬁ_m -
_u._ﬁﬂomz._%_uo_e & I 00 K |_|u__|7ﬂm%__o“_ 3@@.@ F%@uri AR s ﬂ#:aé____%.rm._ul_ﬁué
?__woi___.o;;m w4 EE 3 W o e w N B o b Srmus m < B o 21 < L
- SRR = of Ki K 0 uu_.,\,_.EME_A;nw m o 0N W Ko __dm?am o s oo
R0 Tl ,w b bk - ﬂﬂ - g Kl v ™ = <+ ;mﬁ - {F o -, — A_l = I- I{I |”_”._.._ =y K KT ~ ﬂ_/l |_.__“_._ o] ~ - LU =y %._ i Fill
 SF R @ow,%amw U I Rr _..wrﬂ:___fo MR WS- = T Hemﬂlwodoueo i
! , xm____ngo%l Mimﬂuoao .2r_504_=_ . 5 uhrmw_eyuzwn% ul
. & L= o N =) 50 K] 2T El B o g Go T 1 o0 ES du o IF ol =)
N K | + - K{ T 100 = oon o o | od o od Al mo —
& ™8 n 0 I ] o b E ﬁzu_iow o K= o ,7m_.H1Mﬂ =
o+ o o R _.L_n__l%_uo:._._ = o aox._Molmwl_hﬂM_/ = 0 0
00 0 % % KM LI (Y oO_Em_zu S gl :_._N:.:,_
= il * ° = Tl oy OF uT.n_.u_.O#Aﬂ_.._M_uﬂ.__._.a.:.|
o|~L Mn**_/ HE._O_AEN_HFoHWu_.._O._._,mo._.Al._7OME|_@O._.|M.W
_— il T a :._.AEPE_HHAEHOJ.JEAE
& At lat ﬂﬂﬂy__pawﬂ_a I
Rl £ = o \o.o/> N%ﬁ_,ao K]
mr X0 N - A T a oF 5 [
ol o ~ © r
= o
- SR
3. ™ H
o ilod .
~ m”_o o = =
I W 1 ©
o=
L




< SUMMARY >

- Purpose

The purpose of the present study is to develop a next-generation performance
optimized horizontally corrugated steel web for concrete girder. The detailed
year-by year objectives are as follows:

= First year: Development of design method for horizontally corrugated web
applicable to concrete box girder

= Second vyear: Development of connecting method between horizontally
corrugated web with concrete flange

- Contents
& Development of optimum shape of horizontally corrugated web
= Development of various types of horizontally corrugated web which have

Purpose & buckling strengths higher than the yield strength without stiffeners through
Contents nonlinear analysis
= Determine of optimum shapes of horizontally corrugated web with excellent
construct ability and economy
= Determine of stiffening method which have excellent bearing strength at
load concentration regions and supports
& Verification of structural performance and applicability of girder using
developed horizontal ly corrugated web
= Experimental test of steel box girder with horizontally corrugated web
which was developed at first year
= Development of effective connecting method between horizontally corrugated
web with concrete flange by studying existing vertically corrugated web
Key result 1: Development of horizontally corrugated web applicable to concrete
box girder
s Development of various shape of horizontally corrugated web
% Verification of horizontally corrugated web through FEM
% Development of optimum shape of horizontally corrugated web considering
depth, thickness and steel type of web through economic analysis
Key result 2: Development of connecting method between horizontally corrugated
Results web with concrete flange
% Varification of steel box girder with horizontally corrugated web which was
developed at first year through experimental test
% Development of effective connecting method between horizontally corrugated
web and concrete flange
% \Verification of performance of horizontally corrugated web through
experimental test with single span concrete girder bench model
Expected (1) obtainments of intellectual property right

Contribution

(2) saving of construction costs
(3) application to other fields such as ship building and air plane structure

Keywords

. . Horizotall Composi te
Local buckling Diaphragm y Concrete web P )
waved web connection
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O S2E MY
- e BREH E = 205000 WPa
are| g5es Fp= 235 WPa
£5s9| =0l D= 1200 qmm
=5 =5 = 6 mm
L A RZER Z7hA dh= 1250 mm
- FEHEAR n= 1 EA
- FHEHEBAN Auoz BH x| d.o= 240 mm
ot== zlo| D= 64 mm
D SSE ched| HE
1200 L aWB AN} s 22 _
Wl - g < 0 FEEIAIMAS SIS SURLAY Y STEos M
b 6 300 @ FEHEZXIL ol SERE
@ 2ZE S5oe| MciEtz2 2T (web shear-buck|ing resistance)
O MEtEtZHSE | Kk
5 5
k 5 + — = 5+ = 9.61
(dy/D)? ( 1250 / 1200 )
O dHetgh2dzo] e MetEtZd=e] d] (C)
D E Kk
— = 112 ole, ¢ = 1.000
t, Fon
E k D E k 1.12 E k
1.12 < = 1.40 ogl,  =——v = 0.513
Fei L, = D/t, Fig
D E k 1.57 E k
_— 1.40 olm, ¢ =—(—) = 0.32
to i (D/t,)" Fw
E k E D
1.12 = 102.54 , 1.40 = 128.17 = 200 oj==, € = 0.329
v n t,
O EHRoide] MotZE(V,)
Voo = Yy
=0,
=C-0.58:F, D-t,
= 0.328 x 0.58 x 235.0 «x (D-t,)
= 44.84 MPa x (D-t,)
O wWeodel Motds
2.D-t 0.87(1-C
(bt yethyty) v {1+(da/D)}
2.Dt 0.87(1-C
N T 25 o/ v, = v, = [C+-(—"‘)]VP
(bictictbyity) A {1+(d,/D) “Hd,y/D
2-D-t, 14400
- = = 0.26 < 2.5 oE2=
(breticthrity) 55000
Vn T Vcr
=C v
= 0.733 x 0.58 x 235.0 x (D-t,)
= 99.94 WPa x (D-t,)
o
a9 6. A BEE 2T APFAIE(D)
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e BT
_
(D./D)*

o= A=
517
(d./D)*
9
(D./D)*
Max(  129.3
11.64

(web bend-buckling resistance)

9
( 6410 / 1200 )2

5.17

( 2400 / 1200.0 )?
9

( 64.0 / 1200.0 )2

. 3.5 ) = 1293
11.84

((D~d.) /D)*

104.2

O sagEs=d5(FW
- FEELAT Ble ET

( 401.0 / 1200.0 )2

0.9 E k0.9 X 205,000 X 31.5
(D/t,)° (1,200.0 / 6)"2
e BT
0.9 E k0.9 x 205000 X 104.2
(D/t,)? (1,200.0 / 6)2
—_
a9 7 A 2Ry %2
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31.5
129.3 B
) 5 2
31.5
dS
104.2 <
De
240
=——= 0.37
641
= 1453 MNPa =
= 145.29  WPa
2480.6 WPa <
= 235.00 WPa
AP E(2)

0.4 &
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< 0.4 0|BE,

min(RFye, Fu/0.7)
min( 23 , 33 )

min(RFye, Fu/0.7)
min{ 235 , 336 )




<
o HFPEe} ] HFPLolnt, £ A
Pulyg Brure] Aok ATl 4F-A-05° 4 o] 120MPaclw ¥ FHF ALl 4F-A-05°
H <

=
sel 8 HFPER 18 HelEt

Shear (Single) Bending (Single)
2 e ———
Sl — ;_ ] Sl P —
2250 R I
e e 2500 | =—100 =o=120 ,..-—-‘“""'-‘
2000 =100 =120 s S SESTED
g 1750 ::E i;$ Ej 200 ——180 =200 /
g 10 T E s
§ 1250 ,r/ E“ 1560 / —
2 ooo r‘,r"" 2 1250 /{ I il
. -'"'/,.-‘"":,,.—r"" 1000 [r -
I %:,{-"“"’r 750 g /::::—:,_;.-”"'—-' s
"'_M;-Jé-"""_' 500 / MW_ i
- a5 02 ., "
. ! l
3 Fnlddu:;n.@(:) B ’ ’ N ’ Fo!d:d:::}:.&ﬁ .
(@) 2F-A @de] dd A=A (b) 2F-A @O & A=A
Shear (Double) Bending (Double)
3500 e 5500 = .
a5g || =60 =70 | ) 60 =T
i;z " =00 3000 -8 =9
-3_,..,0 ——100  —=120 A0 00| o120
= :5(;0 T —— 5 4000 ——140 —0-160 //
% 330 | =180 —=—200 | EE ‘00 —=180  ——200 1
j = 1. B
£ 1750 =
E 1500 / ""“r‘ E 29 ’/..,-""’__’I
1250 Pad /“‘:-"’"' 2000 // /’;,—&’-”‘.—-— =
1000 L jg! 1500 _// ﬂ/;’fﬁ# ==
7 e pl b n ol :
I oo o veme e oo e e e
:‘x- W‘v’""’ s 5 ‘DQ. __.H—?—(‘-—.—-’.v-_'H—-—A
250 : ]
0 0
] 5 10 15 20 2 1] 5 10 15 20 2
Folded angle, & (%) Folded angle, 8 (%)
() 4F-A Tie] Ad A=A (d) 4F-A @O & A=A

a9 8 1A 9k A A A A AedE)

= 47AnE wgoR Ayt ok 1zt /5
B AP Z/TAH 2000] AP

/5

o]
=

FRZo] AFBAA) Zom YA fete] e Ha 2712 AAstdch. Hete] =7
L 2HEY wjgZlolel AaNEL Tslo] iy ARl HiEwe] o uppe §RER
o 27 mste] S AA7L GEeA) A4eE & QA stk AEAE BeAAE Feolnz

o gEEy WA SR sl faus A2e LEET ool AW Hstsh
s QA AL ERIAANE@AGRIAD vet SAS G shere) 271e
1,000mm, F7 150mme|™ HId> Ad 9 st H10@3002 2 27} vt skl
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7hH HigHe] 5 8% (Be)
‘ [} (4
1 4
'—
| —— | | —— | | ——
| W |
GIRDER = iy
1 i W a
L: 571 A7
79 0. vlehme] EE 4 wa
—~ Bezé =710’0080mm = 1,250mm
— B =12t, = 12X 150mm = 1,800mm
W
— B =6t +max[—L, ] = 6 x 150mum + max 20 830mmy ) co0mm
e = Ot 172 1 2
. vleRre] ®e 9ol $EERG 242 1,000mme A&
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) wtgge] A
- "WeHIF 0002 x B x H =0.002 x 1000 x 150 = 300 m?
- AMgE % ¢ DI0-8EA-2EACY, S = 1140 mr » 300 m'  ..O.K
AGAAA AAE 16mm, =°] 80mm=z AZZ:MA|o] 192 150mm7tE
SAAA AL o 1R Aok

FCrAA™ MHA
(1) 8ef HE
5. s g = 0 mn (s stud o Zghgk =47t4 )
d 16 mm  (d: stud 2 =HZF)
Stud H= 80 mm ( h: stud 2 #zo0l)
n= 2 B2 AE (gad 3 chHo| sixE HEHZH )
H
—_—= 5.0 = 4.0 0.K
D
(2) glgteztd 4E
1) Mot ZA Ewer 7H4 2 FErAZER 2 Z 9| 4ufjol 4
S = 0 < 4d = 64.000 mm 14 Hjldo| B2 HE TR fs.
2) AR EZUA| HActD JiE lF e Mot B A zie| HetAHEl= 25mm Of &
by—(N-1) - S 0.K
= —— = 42.000 = 25.0 mm
of7|M, Dby = 100 mm (MEHZA I FEE EfAe F)
N = 1 EA  (PHFE EX|e| Zubsk MetEZ™ v, n/2)
s = 0 mm (MEtHZEA | ke 7HE)
D = 16 m (HEHAEA AF)
(3) izt el HE
1) MetEZH el wSH7| =0l 50mm o4
Tcu+Th-t-H = 150 + 0 - 10 - 80 = 60 mm = 50 mm 0.K
0{7|M, Teu = 150 m (eteE =)
Th = 0 mm (BPERE X FH)
ty = 10 mm (MEHZR I FetE EX| e F£H)
H = 80 mm (studel F=0])
2) Mo ZA= sonm olA sElE YR =2 e
H-th = 80 - 0 = B0 mm = 50 mm 0.K
a9 10, AGAZdA AAAE(D)
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kN
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b
= 0.85fy -

P, = 0.85%, -
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M =8yl creigs
. B3 . CHH A 2 (mm)
B 700
B2 700
B3 1000
H 1200
: Yi2) : 1 2%
/ t2 10
X(3) ~f3 otz 3 6
\ / It
\\ ,-ff’ Teu 150
= Th 10
: Tel 0
b1, , B1 JSCY b1 50
©=0.000 b2 100
=X 222 HE (mm) Fa= HE (mm) Ehid Al =H| | =570 (mm)
AR EL = 0 X 0 x| 0 ea Abg U ERE = n( &) teu 40
st E| = 0 X 0 x| 0 ea SHEH T = n(&Hs) tel 40
# tr : HEEZAM AEHE st 2olye FEFH (olfAH A E=x)
# HiEES RESHE AREUXC FHE SHE A HE, O, sIEMEAME HA FHE TeE
U e T
T = T | As(mm? ) Y (rm) AsY(mm?® ) AsY? (mm* ) lo{mm* )
AREHE [ 2 - 100 x 10 2000 605.0 1.210E+06 7.321E+08 1.667E+04
AREIE | 0 - 0 x 0 0 600.0 0.000E+00 0.000E+00 0.000E+00
= 2 m|l2 - 1200 x 6 14400 1.728E+09
sEE2=2 |0 - 0 x 0 0 -600.0 0.000E+00 0.000E+00 0.000E+00
SIS EHMAl [ 1 - 800 X 26 20800 -613.0 | —1.275E+07 7.816E+08 1.172E406
TOTAL 37200 —1 . 154E+07 8.548E+09 1.729E+09
Is" = 3AsY? + 3lo
= 8548045200 + 1729188400 = 1.028E+10 mn*
s =  YAsY /] YAs
= -11540400 / 37200 = -310.2  mn
133 = I8 - Yhs x &s2
= 10277233600 - 37200 x  -310.226 2 = 6.897E+09 mm?
122 = (b2% Xt2/12%2)+((B1+h1x2)® X t1/12)+{ (Hx t3% /12%2)+[(b2X t24HX 13) X (B1/2+13/2)? ]x2
= (100% x 10 /12 x 2) + (800% x 26 /12 ) + ((1200 x &% / 12) + [(100 x 10) +
(1200 x B) x (700 / 2+8 /2)2 ] x 2 = 3.150E+09 mm*
S = 133/ yav
= 6,697,103,703 / 920 = 7.278E+06 mn®
Seet = 133 / ysv
= 6,697,103,703 / 316 = 2.121E+07 m®
O9 14, @HA8s ALEAEQD)

g 212



@ A% T
T = T Pz As(mm? ) Y(mm) AsY(mm3 ) AsYZ (mm* ) lo(mm* )
UPPERFL. | 2 - 100 x 10 2000 1,231.0 2. 4628406 1.675E+09 1.667E+04
UPPERRIB | 0 - 0 x 0 0 1,226.0 0.000E+00 0.000E+00 0.000E+00
W E B2 - 1200 x 6 14400 626.0 9.014E+06 1.386E+09 1. 7268E+09
LOWER RIB | 0 - 0 x 0 0 2.0 0.000E+00 0.000E+00 0.000E+00
LOWERFL. | 1 - 800 x 26 20800 13.0 2. 704E+05 1.907E+09 11726406
TOTAL 37200 315.8 1.175E+407 4.,968E+09 1.729E+09
(EtEAHH 0 §E)
T T s As(mm? ) Y( mm) AsY(mm? ) AsY? (mm* ) lo(mm* )
dELEgE [ 1 - 1000 x 150 150000 2.813:+08
shtsele 21428.57143|  1,311.0 | 2.809E+07 8.545E+09 4.018E+07
MEEHZ |0 - 0
SHEEZ |0 - 0
ZE 37200 315.8 | 1.175E407 4.,922F+09 6.697E+09
TOTAL 58628.57143 679.5 3.984E+07 1.347E+10 6.737E+09
~iEAl g yh = 39839657/58629 = 679.526  mn
yt=D-yb= 556.474  mn
V33 = YAsY2 + Slo
= 13466976570 + 6737282275 = 2.020E+10 o
w22 = 122 +B1® xTel /12 /n
= 3150412800 + 1000.000 8
x 100 / 12 [ 7 = 4, 936E+09 mm*
O 15, @RS AAAEQ)

D) FEeE 74

2 AL 5000kN A sz FAdH 17149
o rdslE FESES 5,000kN &350 G944
S AAsIEet. 1 A9 7R 10mz2 AAo] Hn
of WA Ago] 7535 5ol

AAA =HE 77 1637} Ztt
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AAAT A7 HES flo =A@ dTdel e =t A AmAR AiE v e R 4
S SFstant ZF A 8 AWMAFEATE 24 13~282 AEsIgon, E 204 AHsa
o} 7 A} AAZ;MA oA WA FHEo] WA o o] o, sFEFEL 4,363kNo|T}.

Plate Yield strength Tesile strength Elongation Thickness
(MPa) (MPa) (%) (mm)
6 352 498 25 6
6 354 497 24 6
6 354 498 25 6
6 350 497 23 6
6 357 497 25 6
6 353 497 26 6.1
10 315 438 30 9.8
10 314 435 33 9.9
10 316 437 33 9.8
10 319 438 30 9.8
16 293 451 27 16.2
16 293 458 24 16.1
20 266 445 27 19.8
26 369 527 26 26.2
2 479 592 20
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4500 -| py 4363

FEote 47k 3,756, 3,583MPaz AtEl=d] o|Eot wlg &2
kil

Conc-5Steel

1,800kN Hxo] st%

Pcr [4F,bending), 3736

3500

Pcr {4F,shear), 3583

2000

| Per {flat,bending), 1312

0 .
LH 5
SHERE
Py @ QAZUA GG

Pcr (flat,bending) @ B3
VS

Pcr (flat,shear) @ T
Pcr (4F bending) @ 4F-
Pcr (4F shear) @ 4F-A

Pcr (flat,shear], 1247

#4239 =7 A 345
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A, F8m1=5,04 19 2002 AH8ste] AlHE] 100, A= Zk 57 Q1 e

d Ao Ak FdEshke2 1,833kNeltt, ol 19 19
He AT o] FAsA o] de FAz=stsIAold A WA dd =
= AT = ek olF Fol B FARGAE viAst oy BANEA TS

Conc-5teel
S

4500 - Py, 4363

Pcr (4F,bending), 3736

3500

3000

2000 ' per (4F shear), 1833

| Per (flat,bending), 1312

Pcr (flat,shear), 1247
1000 -

ol 7]l A
Py : JEHA] 532 TF A ot
Pcr (flat,bending) @ HH & =58 T A o5
Pcr (flat,shear) @ B3 Aok 258 T A] 5t5
Pcr (4F bending) : 4F-A Zd 3 =58 TF A] ot%
Pcr (4F,shear) @ 4F-A 2d (FHH]=5) A =58 T Al o5
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12,300

450 ,200 3,600 3,600 3,000 450
FAEYR | HSXER
’—\ $=(-)21000%
[— I
o
8 A 1
- M g
A i o
-
11,2001 2,200 J 2,750 ‘ 2,750 J 2,200 11,2001

(b)

B4
O 2 AUFAE A FA B g

© L=53+70+53=176.0m

[e]

e AAY FAH] A
AT dHA 270 AR o2 titu S oigh AErAAT ] FAM] A4S E 1o Aot
At AErAAY ] FA] A & F FAY AZH], ZfH] 2 7*7%\“4 7Hdo] | olm 7FA
o AA| FAMH 9] 83%9] H|ES A5t EA, 2Hh vndAHA o7 J|Ef FAMHIE FASHL
it A7 2 T g sFe] FAH] 4 HEL Ao Fdgh zﬂzf’n LHERSETE
E 1 ZAAYY AEE FAH] 124
(a) A7FLA © L=40+50+40=130.0m
ki = | FAHIGEY) T+ A H —
A E A=t 382.336 30 % %
AR A 378,011 30 %
7t A 294,641 23 %
= 7 159,073 12 %
< Ly 32,520 3 %
v} 7] H A} 27,958 2 %
Al 1,274,512 100 %
(b) AZFEA : 1=53+70+53=176.0m
3 = FAH] () - A H I3 2 AL
A E Az 623,099 31 % =
AR A 638,822 31 %
7t A 430,730 21 %
= 2 239,433 12 %
& Ly 53,000 3 %
]t 7] A AF 45,064 2 %
Al 2,030,148 100 %
ol ATt Zro]l ZAY AZ}, AAY w2 FAHH] BEAo] HA AAY FAH] 60%= A2 o]t}
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o A AP 7=
A FREe FHT A8 HdrusN F2 HEEE FAE ARESIHTH o 5 FaRA
HSB380PHAEKS A1) A8ty FAEA 5 FEA= SM275B(7H7‘4KS MRS AHEoHS
ot TAAFA BEEA018), @ 2018E s L dT7E Agsto] T FAMH|Z AFsHTt
T O~E 5 BY mwe] A A% 9 B AANES Felske] e Zolc,
£ 2 290 98 Az AYEEE T=10mm, L=10.0m)
(a) RO -EEo|&
oF ZAH|(A S = AfH
2 2 e wa ] T% | ©* o
1. ZEXRH| 850 850 2.159 Ton 1,836
R
2.1 Hoxs 149 149 1.963 Ton 292
2.2 E8=& 238 238 1.963 Ton 468
2338 & 122 122 1.963 Ton 239
2.4 HZHx| 24| 105 105 1.963 Ton 207
2.5 M Z4y| 306 306 1.963 Ton 600
2.6 MZAEZ{REM 63 63 1.963 Ton 123
2.7 2E0|2 282 278 6 566 1.963 Ton 1,110
2.8 25 ™ 325 325 1.963 Ton 638
A 1,238 1,175 311 2,723 5,513
(b) Aot -gHolS
Ch ZAHH| (M 2 = Ald
E~ SET Toi”% *2'; . ) o | e (ﬁ;)'
1. ZEXIRH| 850 850 2.056 Ton 1,747
2. A A=A
2.1 Hutx 149 149 1.869 Ton 278
22 8= 395 395 1.869 Ton 738
23 &8 & 122 122 1.869 Ton 228
2.4 M ZH| ZH| 105 105 1.869 Ton 197
2.5 MZ4d| 399 399 1.869 Ton 746
2.6 MZtEzod =tM 63 63 1.869 Ton 117
2.7 28 nsd= 325 325 1.869 Ton 607
A 955 1,053 399 2,408 4,659
© #7833
CF ZAMH| (A <l = AHd
= 5 S EENET leg(ﬁh) A | 7% | = Zﬂ;)l
1. ZEXRH| 850 850 1.740 Ton 1,479
2 ] A=
2.1 Huoxs 149 149 1.582 Ton 236
22 8= 284 284 1.582 Ton 450
2338 & 122 122 1.582 Ton 193
2.4 M ZHK| ZH| 105 105 1.582 Ton 166
2.5 XM Z4y| 333 333 1.582 Ton 527
2.6 M2tz H =rM 63 63 1.582 Ton 99
2.7 28 FHEAES 143 143 1.582 Ton 226
A 955 761 333 2,049 3,376
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Bl

g SAH[(MY SAH
2 3 mwlesu ] En [ ] % | (ﬁ;)l
1. ZHEHXRHH| 850 850 | 2.591 | Ton 2,203
2. AH A=
21 HEz 149 149 | 2.356 | Ton 351
2.2 883 198 198 | 2.356 | Ton 468
23 H & 122 122 | 2.356 | Ton 287
2.4 M= ZH| 105 105 | 2.356 | Ton 248
2.5 M AH| 282 282 | 2.356 | Ton 664
2.6 MZEZHEA 63 63 2.356 | Ton 147
2.7 2E0|g 235 231 5 471 2.356 | Ton 1,110
2.8 =5 = 325 325 2.356 | Ton 766
Al 1,190 | 1,088 | 286 | 2,565 6,244
(b) SHug -840l
g A (M S A
= = BT Péa(tu 1 4y | o (ﬁ;)'
1. ZEXER ] 850 850 | 2.467 | Ton 2,097
2. A4 M=
2.1 HE3 149 149 | 2.243 | Ton 334
2.2 883 329 329 | 2.243 | Ton 738
23 H 3 122 122 | 2.243 | Ton 273
2.4 M ZX =ZH| 105 105 | 2.243 | Ton 236
2.5 M &H| 360 360 | 2.243 | Ton 807
2.6 M=tzH =M 63 63 2.243 | Ton 140
2.7 =5 miEHEZ 325 325 2.243 | Ton 729
Al 955 987 360 | 2,302 5,355
(0 4z
g S A (M S At
T ® SEE T leg(tu ) A_| 7T | = (ﬁ;)l
1. ZHEHXRYH| 850 850 | 2.088 | Ton 1,775
2. AH A=t
2.1 HE3 149 149 1.898 | Ton 283
2.2 883 237 237 1.898 | Ton 450
23 H & 122 122 1.898 | Ton 231
2.4 M= ZH| 105 105 1.898 | Ton 200
2.5 M Z&H| 305 305 1.898 | Ton 578
2.6 M=tzH =M 63 63 1.898 | Ton 119
2.7 =% FHHEF 143 143 1.898 | Ton 271
Al 955 713 305 1,973 3,907
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Bl

= = TonE SAH[(FY) ~ap chel %_MHI
MzH| | =FH| | AHH| A (H4)
1. ZHEERER | 850 850 3.023 | Ton 2,570
2. AH A=
2.1 HEzs 149 149 2.748 | Ton 409
2.2 83 170 170 2.748 | Ton 468
23 & B 122 122 2.748 | Ton 334
2.4 M= =] 105 105 2.748 | Ton 289
2.5 M Z&H| 265 265 2.748 | Ton 727
2.6 MEzHEN 63 63 2.748 | Ton 172
2.7 2EO|g 202 198 4 404 2.748 | Ton 1,110
2.8 =5 = 325 325 2.748 | Ton 893
Al 1,157 | 1,027 | 269 | 2,453 6,974
(b) SHug -840l
= = Tone SAH[(HY) st ctel %APHI
MZH| | cFH| | ZAd| H (Hgl)
1. ZHEERERRH| 850 850 2.878 | Ton 2,446
2. AH H=}
2.1 HE=s 149 149 2.617 | Ton 390
2.2 88 282 282 2.617 | Ton 738
23 & B 122 122 2.617 | Ton 319
2.4 ME7 =H| 105 105 2.617 | Ton 275
2.5 M&H| 332 332 2.617 | Ton 868
2.6 MZtz™ =tM 63 63 2.617 | Ton 167
2.7 5% nuEd= 325 325 2.617 | Ton 850
Al 955 940 331 2,227 6,050
(© +BEZ
g ZAH| (M2 S Ate
T ® EE =R leg(ﬁh) A | TE | B Zﬂ%)l
1. ZHEERER | 850 850 2.436 | Ton 2,071
2. HH =
2.1 Hoxs 149 149 2.215 | Ton 330
2.2 83 203 203 2.215 | Ton 450
23 & B 122 122 2.215 | Ton 270
2.4 M= =ZH| 105 105 2.215 | Ton 233
2.5 M Z&H| 284 284 2.215 | Ton 630
2.6 MZtz™ =tM 63 63 2.215 | Ton 139
2.7 =% FHHEF 143 143 2.215 | Ton 317
Al 955 679 284 1,919 4,438
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Bl

- = TonE SAH[(FY) nap chel SAH|

< < MzH| | =FH| | AHH| AH| < - (H4)

1. ZHEHXRHH| 850 850 | 3.455 | Ton 2,927
2. AH A=

2.1 HEzs 149 149 | 3.141 | Ton 468

2.2 883 149 149 | 3.141 | Ton 468

23 &H 3 122 122 | 3.141 | Ton 383

2.4 M= =] 105 105 | 3.141 | Ton 330

2.5 M Z&H| 252 252 | 3.141 | Ton 791

2.6 MZEZHEA 63 63 3.141 | Ton 196

2.7 2E0|g 176 174 3 354 | 3.141 | Ton 1,110

2.8 =5 = 325 325 3.141 | Ton 1,021

A 1,132 | 981 255 | 2,368 7,705

(b) SHug -840l

= S A (M2 S A

= = BT Péa(tu 1 4y | o (ﬁ;)'

1. ZHEERERRH| 850 850 | 3.289 | Ton 2,796
2. AH H=}

2.1 HE3 149 149 | 2.990 | Ton 445

2.2 883 247 247 | 2.990 | Ton 738

23 H 3 122 122 | 2.990 | Ton 364

2.4 M ZX =ZH| 105 105 | 2.990 | Ton 315

2.5 M &H| 311 311 2.990 | Ton 929

2.6 MzEzH =hM 63 63 2.990 | Ton 187

2.7 5% nuEd= 325 325 | 2.990 | Ton 972

Al 955 905 311 2,171 6,746

() +34dx

= S A (M2 S At

T ® SEE T leg(tu ) A_| 7T | = (ﬁ;)l

1. ZHEHXRYH| 850 850 | 2.784 | Ton 2,367
2. AH A=t

2.1 HE3 149 149 | 2.531 | Ton 377

2.2 883 178 178 | 2.531 | Ton 450

23 H 3 122 122 | 2.531 | Ton 308

2.4 M= =ZH| 105 105 | 2.531 | Ton 266

2.5 M Z&H| 269 269 | 2.531 | Ton 681

2.6 MzEzH =hA 63 63 2.531 | Ton 158

2.7 =% FHHEF 143 143 | 2.531 | Ton 362

Al 955 654 269 1,878 4,970
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correction factor of corrugated web I-girder, X &totw, E=ES7-F5ta}, HALSHQ| =7,

6) ©]&FY(006), Interactive Shear Buckling of Trapezoidally Corrugated Steel Webs Considering
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