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TESTS ON INSERTION OF STEEL PLATES INTO THE GROUND USING A WIRE SAW

Satoshi NAKAJIMA™*1  Yasuhiro ITO*2 Eiji OHTA™3
Atsushi YAMAMOTO®3  Tatsuji NAGAO™*3  Keiichi TAKAMURA *4

Abstract

Today, many construction projects of structures crossing below railway tracks adopt methods that require large-
scale track protection to be installed before starting the main work. Especially for such structures with limited
sections including human passageways and water channels, protection measures account for a large proportion of
the construction cost. It leads to a massive cost increase in comparison with that for the standard work portion.

Under these circumstances, we are attempting to develop an economical method for constructing small-section
structures crossing below railway tracks, by cutting the ground using wire saws designed for concrete. We carried
out ground cutting tests with a wire saw used horizontally and tests on insertion of steel plates into the thin groove
created. This paper reports the test results.

Keywords: wire saw, ground cutting, steel plate insertion

* 1 Manager, Railway Project Departmant(#01), Railway Project Division

* 2 Construction Technology Development Group, Institute of Technology, Engineering Division
* 3 Design Group(#02), Engineering Technology Department, Engineering Division

* 4 Manager, Design Group(#02), Engineering Technology Department, Engineering Division



PR RS 2003 No.17

TA——Z &k Bt HARE AR

FRE Rl . (GHEE OBERRT? - K IETF]FR
Ik W R RIS - R £

1. FL®HIZ 2. FHRER

BULE, /DT s TR E Y (N, KB
%) OMEEITIE, AREREEYHELENIICH b
DREN Y R T 2N T 5 TiER Y
MESBEHINTND, 20X 5 2TECREN
T, M THE ORI ZHE <, SEY BN

TR IL, SRR ANRORETH D L E
Z BB I ONWT, VAP —Y—I2 X
L EHOBOUEIRNAHRT L2 Z L2 AL
LTiToT, ZORBRTIIHES LBEOE W
PEHE LA (BIHIE 2. 6m, SIHIZER 1.0m) (23

DXFEDEEE, T DHFIE L 72 % 50 )
x—1 TlhgRGz

b5,
ZrzTars - LouEEC RS || @ | @ @ | @ | ®
UAv—Y—%K— 11257 &9 ICHEIEIz ¢80 20% 0% 0% 5% 0%
§ . o $ 150 0% 20% 0% 5% 0%
B EEAT 5, 2 LT, S CHEnET L2 80% 8%  80%  85% _100%
SEALLE (AFEEL)

IR TIZ L > THAIL, WMEMEBET 5L
EOBBICET LT,

INFETIZ, VA4 —Y—ITLVEREFN
(ZHARBIE 24TV, AR S oI kK S —
b Zff N U C R P RE 2 5 S D BN
ENTWD VS, AKFECHAEZEIEIL, 2
PR ZFRA LTI R Y =670, 22T, 4
[, UAY— Y —%&KEI5 AN AT iz DI E
ARER, 6 L ORGSR 2 wb g, REPE T Hy
MR L ORI B W CER LIZ0T, £0
fREWMET D,

BE-1 UAY%—y—fE

O AR PN L FRARR @R LR - AR H € = X

M—1 TIEBEE

* 1 BHEARE SEE

2 TUU=TUCIARES SANMEERT e LEINBHRE 2 L —7

%3 TUU=TVUIRE BAREME RS I —7

k4 V=TV UTRE LR REHE_IN—T TA—T ) —F—



PR RS 2003 No.17

FHEH

K URFLYIH-4

A E

M-
..4 p925-24 b

K URFLYIH-4

X—2 FhEARREHE

F£—2 UAY¥—Y BB

7" =) —[rl#E gk 0~560rpm
7 =) -ah $ 810
%0 Abn-) 1, 200mm
B0 0~6. 3m/min
WET-ERIESD 28MPa
LS EAG R M| 666N < m

WTC, B—21TRTHA F7— 1 —EZ
TeUA Y —Y =T KD LOBRA LR L
At S 72 5 O FEIC OV T O EIHPRGL &
WRTHZEEAME Lz, HEITER—1IOR
T, SEIORBIHEMALIZT A v— Y —4E T
BE—-10LBY ThD, £, HWHikER
— 2%, HHYAv—RIE, ¢=10m TH
ap

FHHIER & LCIE, YA ¥ —Y—0fME
(B8 7 — VU —dh bV, hovH—7 A
N, GIEGERE, T4 v —ETHESETH D,
£, ORI 2 iR 5 7o b H Al B i
UZF L7 —bk (IE1.8m 5 X0.9m) %
HDIANTE,

R LTIE, 2ToHEICBW Tl
Thote, £z, BOUHIHZHER LI Z A,
GBI 0 B —Z MRICER L TEY,
GIHIMEIZ Y A ¥ —£& ¢ 10mm (2%} LC 10. 4mm 2
ETHDHI ENMERTET,

R— IR OUIHERE, U4 v —EITH
B, VA Y—Y—FiEzrL, & HEICET
LR AF LT 4 — LMUHITIR 2B — 312
R, £, BHEEREZRES L7 Case@IZUIHI

£—3 THABRER

VHIRE | H7EE | #@#W | Tiay
(mi/h) (vs) (N*m) KN
28 34 2084 098
1.2 40 2465 |059—0.78
1.2 43 258.2 0.98
55 40 2888 098
16.2 43 266.0 098

SIS SIS

514148 ()

M—3 FHERR GHIER
BEEAME T L7,

3. HERUIHIEER

3. 1 BEMBRUMMELHME

EN %@@ﬁi&ﬁ%@%ﬁmﬁkb
X — 41289 X IHRES Y A v — > —
eiE, BE imw JABIEE (HEY Y v
&) ZBLE Lo K OSKEME Rz (BIH|
g 2. 0m, BIHIZER 6.0m) TOUA ¥ —Y—D
CIHPRIZ R T 5 2 2 HIWE Lz, HEY)
HIFUBR CIE, SBRITERE LT Zv, BIEE Sy
DFAE, R—51T77,

HARGIH OB, A R7—VU—%@E L7



PRAEEANHE 2003 No.17

i i A%
‘ﬁ“@z” R e ———

“f"\?"f*"y* B AN T Y- (G ®—5) 'mv—‘/—\ h#yﬁ-ﬁiﬂ

—— =1 D -
— 1T £

M—4 HBREIHIERERS X OMREARER HEX
K—4 HBEIHIRBRRER

|W“VWEJ|W“V”%%T%ﬁm1%>| DBEE | EORE | 8FLY | 7oAy
~ yea (m®/h) (m/s) (N-m) (kN)
(XX X ] > B £ ih B 5.3 7.5 2241 0.98
#htE £ ih B 9.0 7.3 199.1 0.98
B ih B 3.4 7.3 228.9 0.98

T — - >

K—5 WA RKS—Y —EMK
BIHI D A v — & FEEIBREN S & 12 L 0 BT S,
[FIREIC BT A5 125 LY PC kAT L
THA 7=V —%5|ZiATe Z &1LV HilE 4
IR 2 A & 72 o TN D,

ARBRCOFMERIL, VA Y—Y—DOFE
il (BREY— U —dh hvr, Do H—T A
N, GIHERE, U4 Y —ETEHESETH D,
PR HE DU L~ U2 380T D NfiflE, )i
T25 DLk, Ktk C8REThH T,

b fPEL e b T A R — U — 2 T
g OUIHNIX A RECTH o 72, F— 4 IR
MRERT, 72, VA V—ERE (HAELIH
FRCUIERPTIC L > CUAM Y= LR SN D
&, M—5ZM) ORKEIL, wHEHIKET
78mm, AGME L HURETHIKE T 121mm T o 7=,

3. 2 HBELIME

HEE LI L 2 R OIHIRBR T, BE—2
R T KD ICHEA AN 2B BIE R 2 < Bl L,
ZOYHIRIR 2 HRT 52 HOE Lz,

TH-2  BE AR
B A B O 1 o> Ml B3R & [RIAR O R &
L, #HUEE bRk TH D, R T
BROAEFR L0 BEIR AL ¢ 80 X5%, ¢ 150X
2.5%, ¢350X2.5%DIRAMEL L, YIH
B SITBIT A NI = — 2 B AGBREIC L v
ELIHANMETIRETH o7z, B— 41K
BRIF DU A ¥ — Y —FePEfE, BIHDEE, UA
Y—ETHREEZ R, £, TA Y —ENEIT
THVET - iR B Ry C IR ME 156mm Tdh o 72,
A% O LA L, VA Y — Y —DET
HABLE LIZE 25, BTV T BRI
WTAFCOB S TEY, A4 —Y—IiTk
% MR I DA 0 % el LTz,




4. SHIREEAGER

4. 1 BEMBEUEMELTHE

SR AR T, MR OIHIEER & [FAR 7R R
i (®—4, 58 2T, VA¥v—Y—
(2 &0 B L 72 AR N~ 8RR (t=12mm) OFF
AR ZMERTHZEEHBE LT,
ARRBRIZB VT, VA v — L e OBERR
HEE (KM—5) ORENEELRDHEEZEZLR
oo DOFED, BERI/NSTED EHIRAEITL,
HEOMRNINEL 25, FOHIRETED L&,
RSN T EEDR OS5, TIVH IR O E R
BB E 250D LB T,

ALY, HBEEHERREEO U A v —ilEiE
DFERMG, UHIEHEZ T THEG0 T A v —
BRI 2 E L, Mg, ki b

#—5 HIRBARBRKER

Bl EE | ETERE | @bLY | TYaY

(m%/h) (m/s) (N-m) (kN)
B E i A 3.5 7.3 201.9 0.98
T i B 3.1 8.6 251.6 0.98
B E i 2.5 7.5 178.1 0.98

140

120
100 F—| & - B4
80 — N\

N \% ,

40

E(mm)

W BIEIA [

=

20

-20

SEARBLETAS 5 M) (m)

K—6 @$RBEAHRE (FAGIHM)

(ERIAR I i)
g
1 - )4 ot
E 80
\g onn
E Z | w - oot
20 _\V
yAv)

-1 -0.5 0 0.5 1
HRAIE(TASITE F 7 E)(m)
M—7 @RFALKE (FASIEATGH)

(SRR SE3ER)

PR RS 2003 No.17

b HEPREERER 50mm & ERE L7o, BRBRIFF O
RO N EIE, AOHUEE T 25 DIk, 50
TIORETH -7z, ARBIZEBNTIE, A5
77, SABERE A HRIE OFH 4T > T 5,

F iz, HREIHNC X 28R OFREREE O -
NREWMERT D720, WHBRIZBWT, U4
T— Y =l 2 TO It 2 BA S 25G4
DORR A Il LT,

F— 5 ICHRBRRE R AT, HUBRDIHIERBRRE(C
EA_YIHGRE 2 Fif 727z, VA4 v—EhEDb
WU, b - R LHUEE & B ICHIR AR A A — X
A TE =, WHE o ABI HIm,
A IE A TT AN 38T D SR AHDRIE 2 — 6,
TITRT, 2 OREE K0 HiAR O AN O el
\Z1E, HEBREIRIA AR R T H 2 & s LT,

F72, FASINTUIEA OB~
DAL 5. 0N IFEREL Aoz,

4. 2 HMEHEE

B LT, THAROBREIV UL
Y=LV IEWHIR O AIZIREETH D & HlE
L, $EIX t =9mm & L7z, &5, GIHrs
NI OEA~OHROFA L EL T 5720
\Z, Sedml T BRYE N LA i L7z

PRAR & U A ¥ — OBERR BB T R B HIRs D T
A ¥ —BNEEZBEIZ 150mm &% E Lz, AR
e DR HIAR O N IX A FRE Ch o7, FHAITA
HiX, W g, Rtk LHR E R CH 5,

F— 6 ([TRBRE R AR, HUBRDIHIRRERES
FE~EDHEREE 2 P72/, VA v —EihEix
80mm (ZiA L, AR OFFAITA L— X217 D
ni-,

BRI CTHRET R E AL, Vv v FEE
(DIHEEE) %5 —EEELY LT DL, W
FCAIZH bV 2 23 ERT 2B 358 bz,
X, BOUHNZH HTRERH A ES 5720
INEHALDHEETY v v XTSI ZITo12 5
BlCHl ML RN AE L DD TH D LA
L7c, ZALED, MYE g CoEEEIZIX
REENFEL, ThEBX 2HETOT AL
X, BECEELZRETLOLEEZLND,



15

12

9 WEL

&(mm)

iz st
) V
0 ‘/A
-3
-1 -05 0 05 1

R GLE (ITAFIEAAM) (M)

K—8 @MRBALRE (FABIFm)

(SRR H 9Lig)
15
12
o | | mEE | B— W&
£ g
1 6
iz
3 / eE+ ‘7
0 \X\\i A—4—
-3
1 2 3 4 5 6
SlinE (17A/5 DATRD (m)
X—9 #HMEEALRE (FASIEAITH)
(SR ST ER)

PR T A 517 TR DS TP g I K ONT AS TR
A 5 1) 0D S i 5 2
9IT/ART A, BEAUIHI L= %MK EZHRATD
ZETWDOEIRBE—Ta~ N 7 AZHT LM
MR ORE R CE D Z 2R LT,
ABRE, SN2 L, SR T oot a4 e
FRLTZDS, SHBIZOIEI S 7o BEO NI IEKRFE
IZHEAS L, #ifRic L visnzy, 5lE36
NI RS T Bl ho Tz, R LU

B TR OEIERLEBERE— 2, 3I1T77,

B LHARELZRK -8,

PRAEEANHE 2003 No.17

BEHE—3 BUHMRR

5. F&H

A RT =V —BERMAT 5212k,
U A Y=Y =2 K5I 2 I THE 2K
FERHIRATFATE D 2 & 2R L, 8K
(t=12mm) OFFARFOGIAIHE L, WH I
W 3.5m°/h, M HHUERIZ ISV T 3. In*/h O
WECHARETSHD 2 & 2B Lz, K
(t =9mm) % §E% 5 de HZ (LR - HuAE) |23
ARRHZBWTIE, GIHEEE, 2.5m%/h Tho
77

WHERIZIWT, UA v — Y —IC X5 HiEY)
HI OB T AR N T REII N S0,
SRR HRIGRE R L0, SR O ARG L % fe
PRI D72DITITY A v— V —IT K 5 HE B A
HBHTHH & R LT,

TR+ i C OSSR AR T, A e 52
ZHIHIL, ZORMICHREIEAT S Z LT,
WE L EFREOREEAMGL Z NIRRT, L
ML, WETICHAOIHEERELS 725 Z &R
R S iz,

(€ EB'CN |

DA, EA DAY — Y —I2 X B MO HHI
Rtk — AL R KEE TIEO FEMB —  TARPRE
53 RPN S E AR, PRk 10 4
10 A



