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The application accuracy of the optical drill hole dip and
direction measurement tools

Takanori Ishikawa and Masaya Yamauchi

Abstract

Maxibor can measure the bending of holes such as horizontal holes and inclination holes with sufficient
accuracy by taking two rings with a ccd camera builed in Maxibor. According to a manufacturer’s specification,
the accuracy is proven to 1/1000. However, this is the case of ideal conditions and it is in a difficult situa
tion to satisfy the requirements for this.

Measurement results showed that not only the size of the bending but also a direction becomes various
and mixed results in one job site.Then,the investigation was made into the factor which brings an error to
a mesurement. Although various factors contributed to this, it turned out that the big form and size of
CENTRALISER influenced on this results for the most part.Improvements and experiments were examined
how accurate it becomes on actual on-site conditions.

Consequently, when a suitable measurement is performed, the accuracy is proven about 2/1000 to 3/1000.

This report alsc introduces measuring data and clarifies the notes on use of this equipment etc.
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Fig.1 Principle of measurement.
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Fig.5 Investigation of plie foundation.
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Table 1 Measurement conditions.
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Fig. 6 Borehole survey protected by casing.
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Table 2 Measurement conditions of the borehole.
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Fig.7 Measurement resuit of borehole positioning.
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Fig. 9 Attachment location of centralisers.
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Table 3 Influence of offset distance on errors.
EES 30mT?o 100m <D
(mm) A7y bE (m) | 7€y b8 (m)
0.12 0.025 0.27
1.00 0.210 2.28
2.00 0.420 4.55
3.00 0.630 6.82
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Fig. 10 Form of centralisers.
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Fig. 11 Influence of the starting point measurement
on error.
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Table 4 Influence of starting point measurement on error.

RIS 30mT® 100m ¢ ®
a (degree) A7y P& (m) | £ 7€y PE (m)
0.1 ' 0.05 0.17
0.2 0.10 0.35
0.5 0.26 0.87
1.0 0.52 1.75
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Table 5 Measurement conditions of test hole.
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Fig.13 Measurement coordinates.

TOE YT TA V- IHERAMOBEWVEREL ST
W3, BIRICERT 2 & TABKEL, HyvFEn
K&, WHEDESEWDEWEEY M S E—V g
VISHCHERE L TR W T L5 h B,
BEREREFTHIE » FiioWT
1m&E3mDEL LDFHAIE v FBHEUITH %
ERIR 2> 2 TRE L 72 BSIHELEWIL ) 5 7o,
ZNENOFHRIE v Fioxtd B LoBEKOHA
HEERZIE - TIORTED Th %, SEOEBRT
57— g DDV, TNEEMNT 5B
RuBonB@hotce SBROFBEL LI,
EHLOWEREIc>WVWT

ERER (R—6) »oBAET L, HENLHE
FEEE& LTid [2/1000~ 3 /1000 BEMRE NS
TEDH 5T, A —H —HURT BB [1/1000]
DORER, ERNRLETRINITERT ST &0
HLWLHITh B, L, BENLLET O
FHEICHRZ EDRBYFVEESGOATVEE L
&5,



128 IEABETEA R No.23 2003

FBE AT E—0n (Y0 LT A
-6 o [ 12 18 24 30
0.1 T T T T
W30mtyF x 3@ ; ;
1 ]
A b—ELAT—Tay ! : @
g el | ersmbyd x 4@ i _/._@ ; _ 23}
: £
#
.
* 4 " X I __._
1 I I I
1 I I I
e e ABEURSAY i8-8 (12)
=01 =005 [} 0.05 01 -0.6 -0.5 04 -03 -02 =0.1 o o1
0.1 T T T T T 02
W30mtyF % 3@ ! : ! :
e I I ] 1
& F—SLAT—ay ik . [ars :______:__ ____: _____ :_“___ ______ i
©-15mt'yF x 48 1 1 1 1
T i T P 1 ]
I oy ' 1 ] 1
# # \'L
: o 3 1 l ; b 0
| ~N N I 1 I 1
I
____:I _____ -005 _____:_______E__ WamtuF x 4B ____E_ _________ —01
: om0
. =01 . ; ] -0.2
X (#ifiL:m) X (Mt :m)
R-14 BERHR -V A K—-15 HiEEER 9 —vB
Fig.14 Measurement result of pattern A. Fig.15 Measurement result of pattern B.
(using circular centraliser) (using circular centraliser)
) £-7 WEHH (HREE)
SHPREAFAY  118-2B(X2)
i§ten el e g o cdi g i Table 7 Measurement range.
T O~ oo ” AEyF () | BEHE (m) | BERE (m)
| PSS N 3.0 R2T0LLE R 1002 E
R (ol T Ak Ny [ 15 R 100 2L R 400

Z (Widim)
L~

| 6. £LH

: A [E|OEBRER OB & B I HIE S A SRS & 5 H A
| w YHPEDTFEED, £, ERERERE L CEE
K OHEEISVTHRBELEDT, ThiEH—8ILFET,
O HLEY 554 F—0fHH

=]
Bl MaREEars St FranTi s ettt T flichbEiztry 554 F—2{liHT 2, #OH4
4 i .4V UVICASUL CLHIEIL LESULE Ul PELwerll o,
- - ~ + - - -
(using 3 blade centraliser) EDHBELT, BlFOoX5kEL T LBMEE

e Hﬁ'

o

K- 6 RN L ORERE

Table 6 Varieties measurement error in various measuring condition.

evbsoqy. | EH [ HEE,F | WERE | BARE | @oookE | MOME

Tk (m) D (m) E (m) C (m) (GREE/®ED)
A 3.0 27.0 0.061 0.013 2.26/ 1000
4 1.5 24.0 0.082 0.029 2.34/1000
| b 30 27.0 0.150 0.031 5.56 /1000

lov]

1

i a0
4. o LU U.uao L.b

/1
3 BUPIR B 1.5 25.5 0.336 0.443 13.2/1000

5 95 R n N n nao




Je AL » MER OBARE >V T 129

#—8 HEMH
Table 8§ Specification of MAXIBOR.
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