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SYNOPSIS
For the more meaningful settlement measurement, the correct understanding of the measuring mechanisms and
precautions are necessary. This article investigated the main principles and error precautions of the frequent used

settlement measuring systems

From the study, it was turned out that the screw type settlement measuring system is robust but it has high error
susceptibility during construction work. Bore hole extensometer system does not have high error susceptibility during
construction work but has soil-instrument interaction which may prohibit the accurate settlement measurement.
Liquid settlement cell system is the most advanced and virtually free from most of the disadvantages of it

predecessors but the mechanism and precautions are rather complex to understand.
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2.2 Bore Hole Extensormeter 84 34 334
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4 Aol AwAtole] Fazbidl st 249 FAstFol AA T gRA 4 A% BFY J1EAE wA
B andA g5 28 JAsAEd dstd s34 Ave ded, @ AFA g Aol ATl st A
I e AZd ARG Hol gU7] WELR WBA F Aol Aukrtole] Fu o] At FFE F= IEE
283 s7oz 747 FH ez wvdath a2y AAAR AZE7] AES dR-Re] o2 FF FEI
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SAE A e AMdS TR A UR & WAe] AHE) vind 3 vehlie ez wddd

gutdo 2 d3A e A FRE v 2

<F 1> 38 J&A Aol FF AA - fl= 2943 w4)

T & W 2 # b R et e U |
. PVC & + gut
A s < 1% T = ge | A A4 GARw 3 A
Coupling
2 24 PVC # + Telescopic ge T2 o] &% 3
-0 Coupling i Anchor
B} PVC & + gt
g A3 , FEE | Avl A4 (A 6 7))
Coupling
7 Au}
S Ve ® v du Ae | AT A GAvle 3 )
Coupling

* B ¥e FUdlAM 2o Bo] AREEHT Sie A - gl= AYA ) i3k Ao,
Current Displacement Induction Coil ¥41€] 73-9-= Dunicliff (1988) &%,

<E 1> AH-g= 2993 4 FE JeA A A Aol EHd wet AqertAE 285 AHEE 5 ASS
it & AWM 3sE JsF ne AAF Aojde ANt Aol Ake] FEAAE A3 e A
of utgAsit}. 7] oM PVC & + 4ut AER & AT HATS ARRE A7t g%l ol et o
H3t Fo] o HFstFel 1 % 10 m FAL @ 10 cm) & 2FA3E ALFAE AYA 4 /sl S-S ek
o meba Aolddt Aol FITNAE H43 3] Astde <F 1> 1T HAZ Aol HAAo] o|Fo Aok &
Aol

1}, Current - Displacement Induction Coil 4]

o] wrale] AME FIAAR(2 A ZA)2A F40F AT e B R4S WAEr] 95te] 2w 4~
42 ARG} oElA] Jetaxt A M EAZE BsE AE A9 ok Al £ AEYIFY EAE ¢ gL
Magnet-Reed Switch 45} 93t

%. 44 FsA ¥4
BA FaAL A4 AAE A% WS AN gonz old nANE FABE Yout 1 544 e 2
Agel WHE & Atk

flo
e

- 178 AFFd 2 A ol 44 AstA A A &4

A< uls} o] AH AsAE AZ79k Avke] A3 zZHA A Aol SuEA £38 4 e Aotk 2t AAA
ZEY FS 7120 Fod u$ 52 ARE £ £ Aok o)F AR 8% AF9 s} 1 A AFF
AA e QA AsiAe] FFeltt 1 /) AFFA AAHe A2 FsiA £ 1 A7 7B o) dHeltt a2y vgS
A SollA 1 Y AFFel 2 A o) odeie ARHSAE dXEs A$Ut Ak olF BLE HEE el Ao
Fou, A4 Briasda o oga e 228 e Ao] uEAso.

O & Agrg FE3] A 42

olFA FozA AA At HAH AFTHe HulArl AHEHVE AT Hel2AE FES P F 2
Aol APk oAl Bokgdl o7 FAY a5 JbeAe Fos Rolnh thrEe) P HEXIG B
ol wsleg iAol dAs} AlFALole] AHS FE3] A= Aol FO (BBAHLR o 1 AY AE)
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@ &A AstA<l Settlement Cell o 23}ojr] B}

170 ATl A=izle] A FstAE ARsteior sl AlFe] F717F Fubste] d4ao] Holok st A 94
AstA F9 Settlement Cell ¢ FAld A - @& 293 W29 Hetidztel Rasts Andg B2tk oA g2
24, Settlement Cell o] |4xjglel]l ZF Ratd £ =& gk 7153 B2 59 Avulyo] upgA g Aoltk (67)).

- AH J3A9 kR AY

714 AFFFAE o8& 2 AA AstAle] B¢ 7GR Aol B5Fon IR ofdtel wet 20 ecm o]
3 A7t BV o ol JIARA L JIFAIE ol 8dte UUdE oy, AF M tr]Fd FAAE =FA
711 oluf 2x=RAL AFF ghe] “0” o] ohx HAwte] g JHAE 2 ko] HlE JIFRAAA BAE o] &= 3+
A HEx gl

- 43 ASAE oY ALY J3F w3

AF HstAe 92 FE W4 Solle AAE o8¢0k mpabx ML J& = Heaving o $AdE 3% 93 F
B AA9 Surging ©] RS I Aol Aol PadtA "otk AlE Eol ANl FAuGA EMdF Xuke]
§718 Hofsterl o] UAE HaE e AN - = A94F HAELS Y 4% AFE AT, AA AsAe
Aol A% Ang vehin. wabd AL Jshistg FASAME AA FaA £ A & MIAEE FolMe
FET o2 A2 92 {2 W9 fAd 27 YRS o HS Ao A

mbr] AH HaAle] JA FRe HEE FA9 AFRE oEFAUTAE T UE AL UEIHE HH M)
Surging ALAIZE Eolil, AMgske dAl= 71X 2 wAsA] @AY, 717 BASEEE ol £38AE & e
HAE ARt oo B} (“o” §FFTIIE AAY JAE AHS).

- 38 A% AL Bl AA JA &4

AA HF3A FHN DFol UL Bt A< upst T2 YA FHO Surging o2 Trigtel A PYEHo] sl
Al A}, ojul A HatAe] AFFAA o A&Ee A2 #AIFY AT ALEE L0 FE AXNA Hol &)
g Ee 9 248 AAY deidd. old 2 FAA Il AA RE o A, 71X e §F S gt g Yehd A
ojdt.

ol Zgel N WAeTE FRE BAHT Y 1Tt BARA YES s PES) AWoY, A5 JFL
FFHez AV £t U BN U Aol UL AT AA s 2He VESY Aol foIAE Az, = of
e dald A2 s 5o PHS Hestdol B

- A7 AZA S AR T FA

AA AsA] BEE 7] A=A AAe) Fwel o] £57 W & Uk ol ALE tulstel BF) $AL @
T e 7Ug ol FE wiol on, uo AT VR Asole <2 8> Be PAL AEHE A WY
2

- 44 AsA A9 uF

BA AstAA AR AAE AL FAF(AETA BF5Y G8), £& Fol ALtk 28U 2L I B4es Q)
&t Abgo] ARHE A9l wernz JAdYd 2230 ¥ol AT ¥4 YA ZEFL <Y >9 Po] L&
R E3e] gl et 27}t HER AFeAAL] ABdold AsE adiR AME A¢E ul$ 39 stojol
o} 53] @AM AA HsAe] FEUd 2T XS AANY] QA AAE @Y A Aol At
g HEZ <O 9>E o8 AT AdEdeld Ay AES Fasitt
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Degrees Cantigraqs

-4 -X -2 -10 ¢ 10 X 36 4 £ & ™ &
e A T N N T
I T T 10
10400 —=rFREE2ING CURVET I A T 11— 88
L - : -
1130 ] XA | L | [ Lot
x\[ ;\»\1 R N - 94
11200 Pt BN &’c‘: L L L
Sosse
11— \ BN ‘i\ YO‘,!
osn 3 S
=5 E <
:
SRR 5
B2 x}
T_w -nm 0 w0 s.a P IR S - B " B >N L
Temperature. Degrees Fanrennei
<a¥ 8 AX HaA EF 4 +F 7AWy <a¥ 9> HA AAE AA] A& W3
(SCR &4, 53 43F) (Dow, 1981)

w2 E2E 33719 49 2 2AY 191 U 52 scs thest 2o

SAuvgels F2 AME-HI e JAsAe B == Wd¥ 33, Bore Hole Extensometer, 94 H3tAl §o] 3l
on 4z} g3 e £4do] vt

CEaE] B2e dAE Aty 7R ged RO, A1FFE £l SoldA g, AFE £34e] o3} 3

. Bore Hole Extensometer : Zi8] £ WA¥ AsH5-3 nlasdltd ALgo] §ol3l} A1F3F L AR A== §o]
32 gt} iy AlFE 23 AT A7t A gtk Aol FHAe] FE4L A% wAY = gl

A FEA P wdd FRoln, AFFAE §F0] AR wx] Guoh AE) xute] 4sago] AHe A
A s 2o} Bdete] S8 olast dasit

=9 7t A2y PPEz 2T & Ye 72 0F /A5 2 old U WAL KRR <E 2>s 2ot
4719 WeL AZld BF BY, AF 71eAe A4Y, AF7) AAle) Fus JeAER) Bo) 59 A%E S
Aoz AZ7E AgSE EE7EA, AS7)E Adsie T AR/EAES 99 Aoz oY ARES 1

S NG AR B AZo] oFolAT By 1A% AL ANHZ v w=@ 2 nelA AED AZ)E
As2g7)e) ARE ohn, Tueld Bo] AH8ET AE AZVE F2 AT
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<E 2> A2 Wyel F2 0F WY 2 2 oy

T B R w8l o 3
Magnet-Reed Switch W49 7o]|23d Z2¢BE AME
Aol HYL u Zaero] A B
7} A
AolAel  FHol UUF  AMEHEER FL TILHE AR
Sensor Magnet - Reed Switch #4]9] =
2587} Aol UM EFE o
A4 AstA Axet ZZ717F ANt E4719] Maiching A%52 153 A=
2 PE volAUdY
Magnet-Reed Switch W4olA zHHEE M & AA4L AL
Mol A7l 2 wiAE AP F e 248 Al AR "E HEES AN E AL
g3la, SEAHL A3 2& A
Magnet-Reed Switch ol AlFe 2 7ol & A=y 718 ARESte FFARA Y
Magnet g F5 qeg FU3 5UY 5 U= ¢ A
Reod g ALe 2ol A HE NS A
Switch Magnet-Reed Switch W2lolA] 31UALR 58 o]&38le] AP AlolgdL F43] 4§
) B39 ol% 2
2R $E az$E A AENEE 53 Asx
o [BF2 e 2298 A
TR Aol e Agstel AlZsty zate FAE AA
Al3l
Ii‘g;fgg Magnet-Reed Switch Aol (28 A 2 F38 713 aA AstA AXT
ol starte) Rlneld E= 1A & A¥Ex] @x gt G Hug 44
el Al e AR 2A$E AFEE Tremie Tube &
¢ ol-g3te] olefel 1z F
etz HAAF HAAF WellA vz gojxA]
s FHI & Avle AL
Aslazr XAl A4 E7171 S0l & 2 HyE
A8
AZQAe] vtdr @ ZeJo|[AZgs 292 FoHAl A2
AEY |2 Aolgel &4
(%) =4 299 BE me &4 6D + Y+ dRge AEd AS
Al & Ay AEY &4 A4 Ex= Telescopic AZH AME
Aol Az Auke]l AAaztgdez alxuie] AT HAE uH3lA <E 1>9 WL A
Aol (st Agslr) Tesle] BAPsHEALE (2 B = 94 % Telescopic AEH A}
(%) | A )
2= 2 71kl QIjk o3 A7 A3 54
1 7] Al5Zd 2 oA AxAe|® AFRG 83 AR AlFeo HudAe <A
A £ &R
Aslazte] EAd 2golrg B8t Hstaxrt
gkl @83 BAEEE F3
Az AsAY ZgnF 719 BE 5% FuE ZIkRA 4A
Az DatA Al&3 Fetgk wizl 2o BA |AHowm A4 JaF o] B}
o A9 Fr ¥} gl 9A AHgow YhEAIZNS
Az 9=

H el A BF AFe] A

AFo] Y ol AS

ot ]

713t AFA 4A Fw

& %S A
SCR ZA A&
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