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A New Safety Management Method during Tunnel Construction
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One of the new issues required for a modern observational method in geo-engineering is the speed of
data interpretation. Under normal circumstances, time required for the data interpretation can be from
tens of minutes to hours. In contrast, immediate or real time data processing is required in an
emergency situation in which no time loss is allowed. In order to achieve an almost real time data
processing on site and visual presentation of the data, a new device for displacement measurement is
created. The device is for measuring relative displacement between two arbitrary points and is capable
of showing the displacement by multiple colors of LED lamps attached to the device.

Key Words : observational method, real time back analysis, relative displacement, LED

1. IZC®HIC 2. TERILET" OBJIRK

FoRNVITEICBITAELIF, gtAFOREE
H, ERFEERENEER NS LR TE
oo RO THEIZBWCEFRig iR EN S &
21, BRI TERER Y, BIEROZN
FRIZIBWT, FETIT o Z28E8H & DR R
AW BT, REBGEH OMINE
FTW5., ARTIE, ZORBEICBTZH LY
T7a—FZONWTRIL, TOREMEEZESD Z
L 95,

[ Face

Excavation

Primary lining
I Sccondly lining

Fig.1 Typical tunnel construction.
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Fig.2 Different stage of construction in a tunnel.
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(b) Cross sectional view.
Fig.3 Typical locations of measurement instruments.
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Fig.4 Data flow in a traditional observational method.
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(c) Structural performance in an emergency.
Fig.5 Deterioration of structural performance.
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Fig.6 Imaginary illustration for data visualization on site.
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Fig.7 New displacement measurement device with LED

lamps attached.

TRVECTERRZENEZRA LT, B, HEE
2, R ambes ke LT, Z2TiX
ERZEFEIL, ThZ2X0/IZLTRTIT D)
TEEERELTDH. FigTICEE? OBERT.
s OFEIZ IE R & FIPE DB L TR EHAER A
RITFbNTWS. ARNEMBRELE L, AL vF
NENVBEOBEIZFEA L TEL. AA vF %
M, BALE WS —RTEFRP LB L~V T
LIZEID B TONIHDBERESE DD DO
BRDD. BAAL_VITEDEOREIZINVE T
—BWF A A — FEFHLTWBIDBEEIa Y
Fa—TEBN, TELHREITHELLDOREN
o, ZZTIIMELENRE S NS oNTY TV,
R, HEEL, A< HRICIEA, & KR
ETBEICLTWS. £/, EBEZRY i
FEIITALS AR EIZLTWS., T, AEE
ZBBER LI AA » F IRV OBWERFZE B
BEDLHLDTHSD.

) ETILRER

AEBOMREELTEL AN —2a T30
2, SIPOMUH LEMOERZBE LIZERNE
BREER L. N=YR4 (KO KE XX
90cm*180cm) M AX—REFH L, 2B L3% R
DEFRBEREDORREFLEL, 4 180 cm
ORZHE, brRVBHIFFZET 298288
Lic. OB ECEEORERY, ThbDR
EHRLEEENENEIR E UTEME (Z0ER
TIRBLEFI0mm T & ICEBRELTABREE L
7o) ZRETH. ZLTC, HALORAEZEEL,
FLEOREESN=YR?HIES) D A& ~BE)
EE5 (GEIFFICRE->TBBEE). Zhid,

- 165 -



ko RNVBBIRFIZ 1T 5, SINOIEHITTE~DZE
AL BEL T3, Photo LIZRT XL 912, FIHNR
RBTIEHE, #FUHLUEMNRSHZBITEMHNEFL
HoTEY, ZOLIREIEHEIT/EELENE
ﬁﬁwa%é:&zﬁﬁj\ﬁlé.

e s s s enn -

\
s
1

4
»
-
-
-
-

.
.
b
A
#
-
-
-

(a) Initial state. White color indicates that the installation is
just done and no displacement has been observed.

((b) Blue colored lines indicate that they are extended by the
tunnel face deformation.

Photo 1 Demonstration of the deformation sensor with
LED lamps attached.
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(a) Convergence displacements. (Side and tunnel axis

views).
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(b) Roof concrete. (Plan view).
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(c) Slope monitoring around tunnel porta.

Fig.8 Various examples of possible applications.
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