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Evaiuation of Railroad Restoration Technology using

Quick-reaction Expansible Resins

NEE-H £ 2K G A B sans
Shin, Eun-Chul Son, Won-1k Kim, Sung-Hwan Kang, Hyoun-Hoi

ABSTRACT
Railroad, the structure maintenance and restoration project was increased and widely performed
in concrete pavement road and airport, building at downtown area, bridge abutment, and other
concrete structures. Especially, the ground reinforcement technique by quick—reaction expansible
resins 1s the most effective countermeasures against differential settlement and undesired
deformation of structure. In this paper, the unconfined compressive strength and some
environmental related tests were conducted to evaluate compressive strength and environmental
effect of quick—reaction expansive resins and soil mixtures. Also, three case histories of
concrete structure and railroad restoration project are presented. Based on the laboratory test,
the quick—reaction expansible resins and soil mixture represent the sufficient compressive
strength and the leachate material is satisfied the environmental regulation limits. As a result of
this study, the structure restoration technology using quick—reaction expansible resins is very
effective for restoration of differential settlement and deformation, and it is environmentally

sustainable technology.
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() 10 kg b) 15 kg (c) 66 kg (d) 6.0 kg (e) 90 kg

(@) 1.0 kg (b) 15 kg (c) 6.6 kg (d) 6.0 kg (e) 9.0 kg
aY 2. 45 ASAEAEE APE FAA

5 APY FA B4 GELE AGe Aww Jest B FAF wet Ad 35 AP 5
A EAA0ko, AU FE AT £ $ALS ko) b T BYY £ FAC0 kD), P
£ oBRY A BAO0KD, AW EE BRE A BAGS K AT TAAS A5l B

H A EsH o

Al B F4L KS M 3809(2006), KS M ISO 844(2002), KS M ISO 1923(2005) Aol 2] &te] A
As 9 siglon, 5= Aol AREE AF 7= 1982d kol dEolA AZE 200 ¢, 50 1o
7F21 ACR-200-50P TYPE®] whsAl &A1 7S ALRslith. w58 A3 7)o a3 WS
AAst= AS7IE F7HE AAste] 454 % Ao AQAS F71 stdlen, HAFHe s¢ko] 73t
A ke, diolE e FHEAE 5 FAAI AT

mlo 4

3.3 3EA AP A Y

w5 A A=A et AR AP AA AR JF S e APEE 55 %8

1.0 k93 (1.5 kg)S 5 cmx 5 cmx 2.5 cme A&z AdFste] 7L3F ofAlE, A, o

W, BEeY, e, B, 10% 94 10% B SetEdo] g wAd AFARS 9] A
8 mirS BEG Aotk AFAYIE BRNA FE WY BAol SABAT P57t 54 Yo} 4
Noz %% sl AFAA APARY FHasE Asgit FAHon wE A F gE o
Aol F98E AL WA Aste] MAYTE BUAT WL F YIRS WSIHE BB}
o,

& PR FA B B 5HS Bt PR 87 YL Hrs] Astel §EA
e AN §EAFS FRANNGATANA FE BFY £4 FAo) S EFE EFE
FE3} AN Mo EFEGE 5 BFY £A BA% EF FA AA ha) §54



[e} =
As, Hg, Pb, Cr(VD), CN', F', #7191, PCB, 4%, pH(20C), =7 %), dA=FPCP), #HAl, 3,
ewlAl, e, gEGFzedd, EFeadEdnte] 22/ 2 A A

A et EEAIES ESedTAAEH @002 ofs Adsidlen, ANEdEE Cd, Cu, Zn, Ni

4 QAR L BY

4.1 ¥FFEES

A wnk Ao} FUFo] 2 AFAE AlHAA A4+ 55 A A EGEFE(CYE 3-(a), (),
(e AZ+3% BFAA F4 22(1.0k9e UEAEE 122.44 kefiecm?o) SAFJL(Y 3-(a), A
2+ 3 WFA FA BA(15k9)9 AEFHEE 124.08 kgflem?o) SAHJTHIY 3-(b). A2+ 35

1

B4 A BA AHME 54 BFAY A BE (05499 A0l2 UFFEE 1.64 kgflem® ) 2}
ol7} Wtk A+ 34 A A BA(6.6 k9 UFHLEE 263.64 keflcmPo R VY S
= YEATHZH 3-(0). A& B3 A EGEFE(EE 3-(d), (@)olA AR =

]

_/_1\‘
T2 BH(6.0k9) GFREE 212.24 kgflem?®o) SAHAI(LH 3-(d), THAH T B X
9

(9.0 kg)el &A1= 235.08 kgflem®o] ZHHJTHILH 3-(e)). HAH F5 WG 4 B4
NE #5833 54 B B0k Aoz FEREE 22.84 keflem®e] Aol7) k.
oA w5 B 7H 242 By vE =29 £ slE W = Tl w3
vetislod, 53] A ?

e Fasch

e
oxl it

(a) 5% W 4 1.0 kg (b) 9% BZE 4 1.5 kg

(c) ¥& WA 74 6.6 kg

(d) w5 B4 4 6.0 kg (e) w5 B 4 9.0 kg
a9 3. w1E A FAY FAdZe nE dE5AEAdE

, B, 10% A4, 10% =A4F

setEd A3 AP FE FZFA 54 EHAS A, BE LY, &R 3
A WgE el BSEork(a 4-©), (), (@), (O, @) 79 F oA NE-L(2E 4-@), ()
e JYAR WYl Uoldkg Helshain.
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setudel A AQ Ad 35 BY £ 24 st e Fow, 2uage oe 0
A v Holubth, Autor SEAAHA, @, A, dokel Tl Fgdel dslA HgTh 3
A3 st g AE dete] HetgRe] P2 Do £ vk AL FA ¥ 5 Ao

4.3 B33 54 4

EdEded Ak SEAE AdE EGed FuvIE vlaste] et BEGe s 27E
o X]

2= AAFY AsSx A1FgeY A ot dAgyged-Sd XYook gXehd- g
FTUASEAFLA T X D AMHAE Dl VAo QT
EoEdE 228 Ave Eokodd oy F H]E%iﬂ- Cus 2.239 mglkg, 7n2 115 mg/kg, Ni<

243 mglke, Asyx 0.251 mglke, Pb& 2.83 mglkg, F~ ¥ 67 mg/keo. 2 RF 7]%3X o|3l2 =A I
em, Cd, Heg, Cr(VD, Cn’, 7121, PCB, #& %’r(ﬁli) H=5(PCP), WA, B
| &t A7 A3E A F Aol 55 AFA

g, gEdGZz2dqdd, Eﬂ%iioﬂ‘%?ﬂ% HEH A
TA 2do] £3H EYEIES EEANFEAY AR FIA R AES 95 7 AUTH
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