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An Application study for corrugated structural plate under the

railway
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Roh, Byoung-Kuk, Kim, Hung-Do, Oh, Kyung-Jun

ABSTRACT

Corrugated structural plate is ductile structural member which has high sectional properties
compared with same thickness of plate. Corrugated plate resists the external forces by the
combined action of retained soils and structures. Since it is easy to transport and assemblage
of in-situ, the duration and cost of construction can be reduced. Corrugated plate structures,
therefore, are widely used in culverts, hydro passages and simple bridges. RC culvert with
supported by unstable soil layersin railway construction project of pohang~samchuk has been
replaced by corrugated plate culvert due to the reduction of construction duration andcost,
especially the performance of behavior of settlement of ground. The structural analysis,
design processes, and the economic advantages of the corrugated plate culvert are studied in

this paper.
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2. 3JZB/TEES] SHAANE R FHEAH

O CELE 0o 0

(a) (b) (c)

a¥ 1. $5E ol Bl g% EhiEad a¥ 2. AsAS TR Wy
38 7} (corrugated structural plate) 2.7~ 7mm F4¢ ZH#HS gdyddom JpEste] A 9
7485 TUAR FREREA ekl dia AR-Tx2E 3 FRE AFshE Al2ES 2k 9lon
=7 o] E(White & Layer, 1960)° 93l ajAdo] 7}t 45 o2 17 1dA4 BHE A} ol
TFERE AAES] ZEAA(T 1.(a) AAEF AFo] FaAEI FEHEY] X Fo] gjE o]
SHe EALE ¢Fste] AY EGEGFEE e A (" 1.(b) A= 1§ 1.(0)¢ Zo] Fx2E
T Egto]l A9l dAHsIA "o olgdt stFEXE wFo] FFREo dEHY To] Asstrz I
RuE7E AAH A 90 G5 93] Awol AmMEnt. FAo AR ARE 8 oE S
A shA] e Ae FEREC] dEPolEel wet AEetA @il ¥ 29 #o] FxEo] SHoR It
stA WstAY =54 wWgoew " £ vk yAARS At WS AISI2002),
CHBDC(200DA A, AASHTOROODAIHA, stsA3dAT AAN, L Avkgsts] wjmydiy
A A zko] A2 g FxE

Azke] BPFFH FxE A , AASHTOA AW, CHBDC A 7AHol
ot AE T ATS fote] F= AgHET. @A g HEAA T AGS dEAAEF(2004)
HPo = o]Fojzl TP AW Fuol= AISIEANES At o #Fgoz o|Fojxl HP g il
& A9 FZ4 Fae = AASHTOAEA o vebol= WS At gl sf9e] 45 ey
H gy 4das Algsle Zel vs] aulelA e il ot 19973 Sdlol A FdusrERe] TEY
AR Hz 285 ol AANA T&E H FEAAGTY FHT FofdA ATHORE AlFH] AMEE L
Atk

B oAATNF RYFRIAT At e depAne F4F, HAGoR TN, FHFL A
wHoR AdEFoR PRl th HYTh L& ANE Aubgel ARwuk JEA HEWF
W3t ool ZAWS L YW BESIs} agETh ol Aepwe] S48 BHHoR Hgae
AEACTRTE FAARATL f22 Aow wuAd B3 FU4RTEES Ag BERE
QAR FEES SYHBE ATHe] 50, Ao SgoldnFon 3 FY R Wy s
sl 9 3 wstAgl WASA b FAUY vgo] APHY FF BYAFol golsut. 3
P GH G TR S HRdtelol s WANYS FFIARTVORE F2I HuY 5
sict.

4. AJF/TZEY Y & AL £4
4.1 A=AA ST
AREMA(American Railway Engineering and Maintenance—-of-Way Association,?| =)o A ZEF315
o= AAlEtaL A= Cooper E 803ts S-#uete] LS stedt vlwdd o, s55%59 FAGLt=
1.6m)¢t sdste] EFae] mE dsts st goa fddn. ov, sE55S
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2 BushY LS-367 el AFAEE, 7 A/E Seve ARAAYIZS AhSHE LS-229] BE
E5Fo7 Ay ZAAA AL,
» gt &
M| 37
= Cooper E 80 1.5-36 1522 v 3
ft m (Lb/ft2) (tonf/m2) (tonf/m2)
2 0.6 3,800 18.554 11.339
5 15 2,400 11.718 7.161 LS-3638}%<
8 2.4 1,600 7.812 4.774 ot “He
10 3.0 1,100 5.371 3.282 . )
12 37 800 3.906 2.387 71”7]“2‘4— J;J)
15 4.6 600 2.930 1.791 o Alksle] 1=
20 6.1 300 1.465 0.895 )
30 9.1 100 0.488 0.298
¥ 1. E¥ 3] wE &35 (AREMA, v|=7)
4.2 FJZBTZE] 34
Aed gEdde et IU7|E 2 AREMAAA 7| &d weh 239 #EAA 2 339 #3343
Hg AAstel SUFAE s 22 A%E vw AESAG 34 FHeL R4S ] A9
Zo HAEAEY SHYEZXQ H-HFSE TAES zZ'E= Duncan-Chang® %=X 2 d(Hyperbolic
model) 9] &7} 7Fsdr AUk g WHESHAZ 232l Pentagon 3DE AFESISITE dA o] AlgH
zeALe 19 35 2.
STA.60+ 424.00 STA.61+991.00
D #4938 @ A7k 4.250m @ =o]: 4.250m |D &4 98 @ Az 5.750m @ =0]: 5.750m
@ HHWEY: 3.581m ® ZF#+F4: 4.0mm , @ HYWEY: 5.231m ® Z#+F4: 4.5mm ,
4.5mm 5.3mm
- FJAe Z O 9y FF: 1.9t/m @ A GAE: 90% @ o Ui mlF7k: 35° @ o =&
SM90
o9 3. AEdH
HE Fatzol o F2E g4 HEES 98l AREMA(M| )9 Coope E 80 35S A7+
o LSatso® #ke LS-36% 154 &3ts LS-225 A8k shalom 14 CASEE x® 29 #th
] o 7377 (mm)
2 P! 5= T
HHCASE q&dste STA.60+ 424.00 STA.61+991.00
1 LS-22 4.0 45
2 LS-36 4.0 45
3 L.S-36 45 5.3
X 2. AAHgEsE
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=5 5]-83l w wys
=9]|(rise, R 5% oWl

& =0l 292 %233 AL OERYWE HE, QAR SaaHs
3l FERE M Sl 1

I
=
EFY AW AgA | T2

3 AE 4

= FEEY 9IS TA &= FE2E AW Bl AA
39ttt AREMA 7]53 §3ka s A
b ofgiet Ak i 13 Zo] fekaAd|A i} AREMA #-§2 o] ofg v

é}b‘r AREMA Tableoﬂ ot SHFA 6.0mm EUth= vha AA AP E AT ey AREMA Table
A FAE HEsta lorg A& Hgslr)d RHdsctan
A F3rass| 2ol AREMA #8485 vl HES Ay F &
o] EF(3.4m~ 6.4m)dl FEOR ALyl oAE 1.20148 FREFS dE t=5.3mmE 4L
sh=zlo] Ehgettial ddEn. 9ol AeF ZQlgke]l 0.00653radel™ o= HEAAVIFE
(2004)° Yokl F=ANE 493k 582191 0.009rads WHEshe Aoz #udin

STATION 60+ 424.00 (E3H=3.58m) 61+991.00 (E3H=5.26m)
A8t 1.S-22 1.S-36 1.S-22 1.S-36
AT 4.0mm 4.0mm 4.5mm 4.5mm 4.5mm 5.3mm
A [Hgolengs
R (t/m) 36.10 36.1 42.12 42.12 42.12 51.75
m
E tﬂ-Ag %E‘ﬂ
o 28.400 | 38.975 | 38.975 | 37.635 | 40.974 | 40.974
= M (tf/m)
A | $HEAE 1.10>1 | 0.93<1 | 1.08>1 | 1.12>1 | 1.03>=1 | 1.26>1
m o 518 7
s 237.5 237.5 237.5 287.5 287.5 287.5
a (mm)
= © kA 2] 7
- 2] - - - - - -
(mm)
AR 4.0mm | 4.0mm 4.5mm 4.5mm 4.5mm 5.3mm
§ HEol R
o . 36.10 36.10 42.12 42.12 42.12 51.75
m
s 3 A =2
N 32.89 37.96 37.92 37.6 44.34 44.26
2 (tf/m)
A N o]SXAE | 1.098>10.951<1| 1.11=1 | 1.12>1 | 0.95<1 | 1.17>1
5 &g 3
237.5 237.5 237.5 287.5 287.5 287.5
e (mm)
B Al 2]
50 42 40 44 35
(mm)
AREMA Table 6.0mm

3% 4. AREMA7]Z 38 48| d 2o wE Ao T8

43ﬂ%%%?&%QuWﬂﬁ
89 AR Freo d& AHdEA Il GTSE ARSsto] EAWIAAS -
AXE;|AE et iy FREET HA 2~38 o] AukE mElgstoof e wHs B
A EWFoR 80m, A= HPWFORE 60m 2 FALFORE 20me] FHor HAI ] B
Fatoieh. Ao s dSREAAY S A &8 A
3 " gow A AAze] HAN S s dnkA

W7 A7) wEel AdkE AR 4 gl HEE FARA &l
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A ARE B g x, y, z W] tiste] Damperit-S ¥kl A/ Al(viscous Boundary)E
Agsir), A Bd2 A7ER] Adz g E o] lom ZF Qe EdAE they 2ok

T ARk HER A ES &7
{42 Solid Solid Solid Plate
Material 1D Mat A] "+ Mat A E Mat A E Mat 73

Type Mohr Coulomb Mohr Coulomb | Mohr Coulomb Elastic
e A (E) 250 2500 2500 210000
M ob&H](v) 0.4 0.33 0.33 0.35
9 == (W) 1.6 1.9 1.9 8.1
Zot e FHF(Ws) 1.6 1.9 1.9 -
AF4H(C) 2 0 0 -
7)) 20 30 35 -
A= 2 0 0 -
AAEJA S 0.6 0.5 0.426 -

£ 5. A4 547

Property 1D type = Thickness(m)
1 Plane Prop 33743 0.0053

g gae 2dysr9e] gdAdHy FU3 T2 EAANE FRE £ Jde AHe SUFAE o
9l 29 dHOIAEMES o] §3sto] Attt A T Adee] T/ = 5.3mmeo|n olw T Fd
GHoAIEHE S 195.62cm40l B2 U dHo|EHEES drI £ Qe A#EAdEHe A=
28.6mm= ARFE AT B s EE Fs AlolAE AES Ay g g HAysE 8 gy ¢
=

St 7 5 & A= (MPa) #~5% (MPa)

Stsd% 1 WE + wA*0.3 189.7 5.799

745 2 15+,

4.4 HJBB/TZEY BAFGEA

o ARl A HH o FA S AR Aste] AAEEA, Aled, A, FAREd e s
i

27141 d 2o gk v unEdS AAs Y. #HIMe s 715 %] A A] Caltrans "Value Analysis Report
Guide oA FH3= AFEARF YA olA elsk AAH7|HQ Evaluative Criteria Matrix 78S %4
EA=
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T 3 o ¢k 1 o <k 2
- 53 3 R.C &7
E 3 =50M =50M
- SPAN : 575 m, - RISE : 575 m - t
A € =40m-H=35m
= 5.3mm
- A=o0 A A HEER A ok
A AgTze cﬂokx]tg} gos oo 53 ]]ﬂiihlL - o Al
- AF 2 2 7}
. Zﬂl]— gl :::;d_,)r;q ;]i H;a}\ ﬁia—f
- ﬂﬂxﬂ;ﬁr FaAe AB0 4 R el we
= L ARAE ge
=4 = £5& ol Hsk tivl 7hs o
.ALEquog ArED Sn B R
e - A&H fARY Do
=1 A=A o 2 A2 B
T E4A o 78 (7]5—/‘]0 =39) R Go] olak Tz o] Arjdo
B ORA ASSE] 2. 2 e
F-AHH] 5,857,180/m 5,805,246/m
RELICRY
A ko) 8 PO
LCC :[ -i,L:-_;;M. Loe. 848
s 7‘:} z Gi
a3} L C C E:i :
(thet2 ‘ | _
H H215 K| FX|Phaju| o e 2|y LcC 5 ZINFAH FI e @ IIH LCC
R Hg : 4.0% A7
7] % e ?:w = =Ha "w- =24
A A ; piNed
_’é‘_ 37,]_ gﬁ]7]:l—§ 7]— CETT TR e B a4
(‘:H ?1—2 Rl h--.--"F:l::’ Aan EE TR g EEEE]
tH]) A A & T 715 1 2.9% T
7F A AAZI 8T 84.2 81.3
A A LCC duxs 1.00 1.04
& 7 721 A (V=F/C) 84.2 78.2
M2l A x5 9 AT 6.0% B -
oiH])
3 Zd @ A
A2 2 EATY §- - Aol A AHkR Aok
AQte] £4 CFFA RS AXA *]%*é e dgsr] 38
AL - A EA FA T e
1) ol 0 BE
AAA 2 AFHel fes AY L FAdet St FREeR
HE 43 )
oA sk tok1S XA
9. AHESH A3
5. 48 ¥ AdA
5.1 Axdd3Atdde] Halrt o s dF-defAgto] Exsl= F1hs Jbstes AFEECTE il
g3 FER2ES A8 B ANHGSHAA Y] fFEg d olgdx A, AT HE&H
7 TAAE FEg dol de AR FEEH



5.2 AFEAHECES tAlste AJ34d Fx2E0 dste] #&AH} Fa s S ko] Hdd 3
o] Ao FAE AU FrEa iAo} g mE FHYS Hlasds o FH oAt
7b AA gdermz RS AAl AA A& oM RIS o 5 dn a8y A4 H=
wAARG A AAE FEANAE RUNEES agatA] Forng whd FxEo] AA kA A ol
gk Hglko] glojof & Flowm AyZtHH

5.3 @FEHAECTS tAlsts F&dd T2z tete] sl S sttt 343 259
A WA A B Thed Hdg SHo] FESsHETY Aonw FrAoR e ow Wi
T AT

5.4 AHEHECT Y ol& diAlsts AFAATERES BALSHAA HlAEAEGT 27 FAH| TS
i RS us AFERECEo] dHT FRERT HEo] thax W Aow st ey
LCCEAM S & 23 Addad +x229 Lav= HEo] FFEHACH el Hls w#H9ker(96.2%) A
A7 s d@ddd FxEo] AFEACT A Hlal] £9th.(103.6%) HAFA o= votd 7HA 4
T RGAE FxEo] AFEAECE A vl Ev(107.7%)

5,5 714 TxE=S AT TEREE dASNS W oA A FHel de Ao oty d
A Feyetel A& = FRES AdPFAdTo] AA s BT Hoy dow e xE A
AB%, S7EE, HeTEE sol Fuste] A&t Zlo] vt Aow Addn
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