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Abstract

In this paper, we discuss the outline of BIPS (Borehole Image Processing System),
developed as an inspection method for diagnosing aging tunnels, and its application in design
and construction

[t is especially significant to specify the extent of the relaxed zone when deciding the
necessity of reinforcement measures, the necessary construction method and the zone to bhe
reinforced.

The abstract is as follows.

1) In order to diagnose the relaxed zone, open crack distribution based on the “BIPS”

image is described as crack opening accumulation curve.

2) In this curve, section where crack opening shows |inear increase (natural bedrock) and

section where sharp increase in crack opening occurs (relaxed zone) can be distinguished.

3) Both velocity logging and borehole dilation tests confirmed the relaxed zone specified

by this method

4) Prevention of the crack spreading by means of rock bolts were chosen as the

reinforcement measure. The length and the extent of the zone to be bolted can be

specified in the initial inspection stage, proving the efficiency of the system in design

and construction.

1.t

FEEERYARTIELLT, BENAANOBRIBHZ2VIE N Y INVBERTROFEFEL>TWn
5, IRHDTHRIHLEDL | BHEL VANTEHOERKETRORE, ##. BIUZoERKE>WI0H
HEMIGRSPEEL S, 8. K-V 72 fHLUCEBRRE2HET 28R - BRAFAERShS
2HBHNY SR, BHALALN AN EBHT2AEFEL LCHRLA-B LIPS (FLEEMA
RS AT L) OBELHH - IANDBRIZOVWTAHARZLOTH S, BICER L AINEHOQ L

—191—



ABBERET S L PHENROBERDHEZYETHLHICHEHTHY . POLDWIHE,
IEMzHS LTERL LS. CITREOWLZAFBOYEEZ G H72HIZB 1 P S L ZDOMDOBIEF
EERHAESE TR LHREZGATAZENT 2 L RICZDFHHEANROISHICOWTHETHET S,

. AEP AV OBE

A AT, 19004 (BB 3 54) ITFEE3 R
FEEW=6.0 m, ERL =35 mOBH > ANT
HY . EHBSEEFR UL VDX LFALNLS,
by ALOREIL. AT FRICET ARRE
BEPLLY . ZL<OAERHSBALTNVE, X /D
R HEORESALN. 7T v X —LBEBEY L
LTwa,

ErANVE, 3~4BRADL U ABIETH>T

2

BY. UToMBEEEZEL TS,
(1) VoA TZROHEEHLEHD . 5L
HETICX BEBRDOBNLSH S, 7.20™
(2) ZoHERRIEIAREELIZLILLOTHR S-1 HEb Y AL
. MOARNVKREDEEBICERLBINVD S,
T £ 110t
IJI_[G . OAR _J T ITTTT
T T L g e
% Nedsagy™ L os % S 5 ey "
8] ﬁ%@ ACAN sﬁ) 2 £ g W e %O’W \ ig
- EN &
Nekar D72 asanimm MRS LIS T
B—2 #AZEMANBEERKRE
3. BIPYAFLDWGE FLEBRE
B IPS (Borehole Image Processing System) ik ;’ffﬁ"fzg"
PIFOHBERL TS, = - CZTREEE
(1) F—) Y7L ERBBL . LRORME @ Q.
HreEEE@EZRBICRL EBTES, BHERRRER S J
(2) Vo FORTRELEBCHABL . —UCHIES  poanrne® -
T REBOBE (T ROBEAKEFOEEE) MY R AT~ - T oa
P52 EHTES, :!ﬁt;”l— T | #F-uTRE

(3) XY aOCRTLECEREGLTEHBRTHS
ZEATE . WERN (HBHE, FEkimoEmn
HRPHOMOBIER) HTE5,

(4) FLEBEBD ZRTHRHTESL,

FREDY AT LRI -3 IGRTEY THS.

—192

FLENAS —
B#ESYT —

|+

|+

"

| % & %
5w ow

—

> 7
k
R

R x2 8 B

B—3 BIPSOHIYATALHK



4. WEOZEZK

b ANBPERT BRI, SO, BLUHMTAROEBEL W) —XOZERIZE L0k |

BEME (B3) OFHEVWI VWD TR LREICL2LDEBH 555,
GlzborEioNns,
BRYCEBTET . BRSBTS L WIZF O LEH, ML
KR AMZBOTEHRF Y ANDOHHEAE (W5 AERDOHEE)

NEALICHEL . BFIZ IS 20D FERD
7273 —R REDE
FEFEETEBLHICERALT.

DI DEHL BHME

FEMLE, AFETRPFOANALLHBEEMEIZL =550 mOFE—Y V720, ILRIEBWTB
IPYRAFACL BALEMBOBRLITH7, SHICILNHEWHR. BIUHERBER oL
W 5 ARBOBA L1772,

Foft, HAEL LT, FNOANERAE (29 v 2, BRAE) . BEAELHFETERLS, -
5. AEER

S F LD RAEERELTORYTHS, REEEEHS L

> 2 N - FLLBNB AL EH MOI592

(1) FANVERFAE (7T v 7, BAFAE) T AA® (Bts~0L8dzad)

(2) by EEHE
(3) PryANEEHAE (BIPLATFAICL AR
FREFILA L SERIE, 1L
HEralE)
DELDERDERFHEAL /2,

a) WHODEAKDZWXBEOFRERICH T AkEZHY
Lo HPEELL TS,

b) BICEMESES (4B8%) T3V 4. BLUH
WICHO7 7y 2 3BREBDRFIZZTBLAT
BY . L ABIIIBNERSEL LGS BEE
DE ETIIRIINZ b AN DELEICBIDPH

%,
c) hRE (CHiE B—-4) . BILUBABOMR
(Efm B 5) TOXKIZW S AHEH2.2 ~

2.1 mBELKRKSEW,

d) CHEBERIZ—-MILAHLEREILTED.
ZOEROBRIIEBEZIUHEL < . BTFAHES
BAHRLNG,

Bz g, VoS oSIbnlkT b sz
LERLTEY ., NS 2 RSP EE 3
CHEEINS,

PFiC . BLUEBEIIZOWTOW 3 AT
DFECO>VWTHRB,

H—-6, 7TICHBERBMYL. ChhsHKANLNE
BRI 7 LK BROMNE L BHOMEURHORE
RAREMBREE G ORT .

—193 -

AU N LB AN

23904, RPER ™
- kg Zem?, %——A&EVAJ
- _ E=10100 E _._Dm %1t

Cc-1 S

BIPSEL&&
WEIPEE g
B j;gi \\\ EpenRM
[9F-Y78: 5] y/z_ﬁ_z

.

2BE.58A
(753 . & EiA
-l (mpimng)
S E ML

c-5

-4 dREgErmB ( C W)

Re . AMR~KLR

. 3BBzT

Eﬁﬁaﬁ B
: _LYHRU

= b ATIZHO
E-2 xyHDk%mzi E-~4 2590
E=13100
W27 85 4 BIPS%ICES
CEpitE 9f55’\\<//ﬁmméaﬁm

-5 msiOMERES (E Bim)



EMETIZSA 22 7 EHD»H2.1 m{F3Ei210mLL
FORORADPRELTEY . CRERIZHERTIEE
ZEE. BIUROMPNS < L>T0B I EH5p
5, X 942y 7HLEOB S TRIZEALBRER

LTEBY. HiBLLRBLEEZLNSG., ZOWEAE 8 5 #E10m o wmmOR

e RSO BROBRIE. BREES T 7RE0 , B bamo i Q10 20m
DREBII->TLHLHTH LY., BHEO L A2 (m)
D7 T R . EHADETHS L HHEAL 40
N5, BILLLICERARD LWL AEN Y 272

M BEHN L T4 20 FEECEARICYT LB W 301
b, WEDBDED Y = 7L RIS R

REZFT L0 I BB S b ALE 201
BICHE S BBOVLABATHE LELONE, 20

TR B IR TONE 1, SHRINE TONE2 & 3 vof ]
. INE1 OBIEE T4 2V 78T 52.2 ~2.7 m &
BEXRLTEY . SIS L Y AVRESHORY ool B
MPLARTHDEELLND,

B—6 CHETHYLAFIEDHE

6. FDOMOHAEFE L OES
BIPYRAFAIZL»THELIWSAGIRSEZY
THbPE—FINIE S EbILTWAILNEN ERER
TREEL 7. FLNEMEREE LCit, (1) EREA
A (LA TET AR (3 WERE (EERE -
TRME - HEREBS) 555, CORTEEDN
FHREYRDLT(2) FLPKEETRE, (3)#EERE

R BEEnai ~— X M0 R
B B I X MEEHT L O E RSB L HET 4£?;w%::t"9@w
bbrtEILND, (myj [

B-6. 7EA—fLz5H2RBEREINT /T 407k 2onp 1
Rk DI & 2dTER— 1IRT, % ;

ZoERDE. M-6, TIeBIFBINT / TRA4D 301 ( B AP
NEHEHEORIHS P TH S . BRHRE TR L &1L )
LOINELEBNTIET0 ~1.3 X 10 1g/ ol T B 201 ¥
DIzF L. IONET TIX2.7 X107 kg, /LI FOME 0 Eﬁ
EBHBL R T, —F . BRI BN 101 I
TOHLINETI2BWT3.0 kn 'S FRTDICH L. 70N @

I TE2.0 km/S LIFTH D . INET W 5 A 4KHENS 00’
HonTHL, -7 ENETOR S AFEORE

UEXYBIPSTHELLWSAHEEEZOMMD
HEFHLOHEETEZYTH L BbN A,

—194 -



7. WESEANDIGH

RAZRER L D EHCDFEAN > AN FHOD S
AFEROBITICN S BRGI LT AEIICLEL
. BIUHMOEZIZERLTED . ZhbERL
NELWRED b 2 Al duR B R UG O 358 57

LTOBZEHHILL. SREOKET, OBAH | _prswn| | pREG | wEen
A B W AT LU L > B TS LD b I PR E tthosen] Putknys)
TELEHWL. (Zm(;":”l) 120~260| 81 ~89 | 10~19

BiEAESE L. D72 MC L 2 mEEA  |C B!
ray 2Rl Mk s EwREEELL, Jhud. A6

Zone | lgg0. 000 266 | ——
DHETHETERZI~0aDRRBHFAD SN, & |p-go 234 W)

Zone 2 [2.60~470} 10 100 3.02

DB AFEBICE OGRS ER LTS L HBAL 27 Zone 2 |220~470| 13 100 |
D, ZT—ENINICLEFHEAZTOILICE-
T, Bl BN 2 —kikSE. 7T—FT 2 a vy -1 FYAINENOEBNEES

REBRIELLDE LT,

BIPSIZLk-» TEER. BLUW2AHEBOHE
PRETELLSD, T BV LOEAR L EHE
HEFT B ENTEL, X, 0y 70 MNIFBER IPELILIC
IEEI DI LIZLD . WHAFBOUAZB LT SEWEEA
BIrEERLE.

flicismnRy L3l EREATEIC X 2l
RBH BN, ZOFETIEL U HEINDEEEN
BRICKLKBIORO 7 5 v 7HADBENH L, X,
FAAAEDSDET (RIF) bE2Z 6N, W
3 ZFEBIE AR 2 WS STREBESEW,

Oy 2K bORICOVTIE. FlEEERIZ ] m~
1.0 mBEESIY4mE L HIZoWTIZ. BF
WOBETERMCHBASEHLTWAEH (E— 205
E—-4)2TCeLi,

OvIHk Wk f=4.0M

D5

M-8 w7 bhickaHimes

8. AROMTRE

TLEEEIRMENTIC X 5 H BTl E Ch2HERE. BLUAMBRFARTRET 2 HEICL> T2
NEEDW 5 ABBEIET 5 FEPENTH D L 2RI S BHR N Y AV 0FHEETEC
BIPSZzRW, Bt FHOMIKADEMZVET S Z L 0L > THBHRA\DIEHLE L TS
v, BERVHIUL. EOFEBRLRRLLVEZZ TS,

BE M

L) A il “BFY AIZET 5 BREABOBAKEICOWT” [GHBPEHARRE, 1988, pp22~25
2) & Bt “HEFECBITLEBIPYATFLOMEMAR” BRI SRR, 1988, pp18~21
3) BHIHE “F7 ANV BEREEY SO TEHBOER” HEGELFH#S RSy A, 1988

—195—



