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Fact and Fiction in Field Instrumentation(Part I : Settlement Measurement)
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SYNOPSIS

Piezometer is one of the most valuable field instruments for the stability analysis, consolidation analysis and etc. For
the more meaningful instrumentation works, the characteristics of piezometers should be correctly understood. This
article analysized the features of frequently used piezometers in KOREA.

From this study it was turned out that stand pipe piezometers have long time lag. Pneumatic piezometers have good
characteristics when the electrical noise is severe. Electric resistance piezometers have good characteristics when the
dymamic measurement is needed. Vibrating wire piezometers have good characteristics when the cable condition is
not so good. Also, this study investigated the sources of the instrumentation errors and the possible measures.
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A7) A% AF5YAE <29 3> vebd uke} o] 3549 £ A Sensing Diaphragm 9 27t gt} maba
Time Lag 7} 43 A o2 EA5A gt
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<29 6> ¢A4dE 3 FFA 2 EdAT nAFAE 71 AF5E2] AEH Q] Ho]A 9]
7] ¢AA vl (Bordes and Debreuille, 1985)

A71sF e nAZRA EF A EAPES AF57] A%d AF7) QAPASAME Be =8 L 7)E)n U
HEHO R GeockondllME JFHH AF7] YA AF3H 2 W3 E ASE s “§4 (Aging)” Wie Hesin
gler, SINCOdME 7t=tdd ddidd 23ZL 7k STRIP(W)E AMS3e Rk F4¢ 138 =28 4 e
Vibrating Strip(W&4w) ¥4 AF7= Y44t 3ot

-2 8R3

B AR JIFHY AF7Ee 2 5494 A9 sl glole e dsld 9ste] A A 2 W e 5
Aok, WA AFEY A7) AHSAdE dile B9 AF7) el 2= AME EFEY 22X HAYL € F UEE g
3 g A L&A Y T AT AFFLAVE AAHE BAR ek Wt Hou, &3 A = 7)E
2= W7 A% AGd dAHe AFEY A7 2= B AR FoE Jj2dol gk ex W/ A8 A
T 2% BAL ¥ A A 42 F¥e <a¥ >3 2ol AR FEE Aol AL U

- 71 Ry

AEdY AF5A 2 A7) AR AF54AE AR =250 Q& " bzt gske weg. 2y A
B Rl HAE Fole A= gt divigke) dFe] d¥. 4Tt HA ¥E 45 Ak BEFA AFd A 3
SEaAd g 7R FFHe2 Hrisr|zh 2@ 22jv AR AR E 3FEAA Ao EHA 6
ol2l# ZISt Wgte] FFol UL & AT E FAE ol vl st diAl 1% W= o 30 cm W FFRAE H
g 5 A G71g R AVGE $HAE £F2 g45d 8).
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<aY 7> = BHAYL T A3 A gL AFLe
AEA4A AZ7]e) 23} ¥z (McRae and Simmonds, 1991)

- N33 AFol FHAA nA= 9

AP AFFAANM do] AF4E 7139 @t 2 gyl 1,800~2,000H, F=2A, $Au4a gGaxe] A%
T AERS AFSA 50 Hz 249 A5 ol 2A8E sbsdol v At maly odd Pu] Ao wye
Al AFEY ANE o183t AAR 3lE AFe] o]Fo)A] Fethe AlnEL FEH Aot Ax RN
ol2F AFFHL AEde FTANE AAR EL AZo] o]Fojxa Ut}

- Time Lag
AEEY AFFPAE A7) A 3349 LA 3354 2R 9] Time Lag 7+ 4AFo = o).

3.5 ZFAME

- ¥¥ (Porous Tip)

A5 FRAS TIPAE AF 13590 Sensing Membranel A9¥ 4 A== Porous Tipol 2&=e] i) ojuj
Porous Tipe] &2 239 1F5%4L Aedn vlA EFAE 32459 UR2 554 L2 st 482 3
o Porous Tip& 2 Al w2} Bronze, Aluminum Dioxide, Stainless Steel, PlasticS2.2 TEED, E4A4d wa
High Air Entry Filter ® Low Air Entry Filter2 F¥¥t} Porous Tip2]l AAE A7tx]2 ARgatE o] f: tiAtA)
Bl @2} =47t Porous Tip o AAE ¥AALS glen FIHo2 Porous Tipel A%S AsA7]7] §Fo|g
5 ATl 2584 25t &2rF 4L Porous Tipe AF &40 wA# 4 k. WA Porous Tipel
APe 3 dAG L EHd we} d@AHo g Agstojol Bk Porous Tipel $4714d 2ol Fo] AlgatE 0§
i Porous Tip?] F5A5el Bt A 353544 2ozt 2AE 4 A7) g Eoj}

High Air Entry Filter® <33 8>3 o] ZkF4tAl Uiis} e RAlold)] vl2a & gAxjo)E2 AY 4 3l Filters
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Zgiey, = 9ol gfElo] Uiz ALHI] e viwd F A0 83 AuUE ¥ F5AS57 gf v
Filter2 28hch(k=3 x 10° cm/sec) . ©1218F Filters T 8A17)717) ASAw Q¢ ¥3i5y B¥3E Yol = Porous
Tipe E3tE A2 F-AT 4 Ak gy F8 ARgEdAdL B2x3td xuke]l 2r=24-9bolth. Dunicliff(1988) o} o}l
dutz oz Porous Tip o] A%2E Ael2 535+ High Air Entry Filter & 2&3 2354 AE dighgxler e
ol A8 A AdART 2 IF4AS vEhdle Aoz Rusy vk % High Alr Entry Filter & 713 3+
FAAE F83) XA E AL - olal$1, Dunicliff(1988) ol Vel As} o] w$- AAF Fo|7} Hesio)

Low Air Entry Filter & High Air Entry Filtere] ®tl5+= Ao 2 Filterd] FFA47E vizd & Ao2M k=3B - 9)
x 107 cm/sec), <2 @ 8> ol 1T5A s} 9Ratold] Bo] Faslr] Yate] @ 7FHE stElatelst Ao flE
Rolth, maha] 2 whal& 237t 41 AukgRe] =4 Azt A4:3] gobdEs glon A rE4edtel Al &
A 4 glth, gy B¥ 3 Ed AXE 3¢ Porous Tip -9 2ol vzl 23dei7} Aoixlzs A3 r=4=
e Y 5 vk A E3hd AFAe] 549 45 AiSth Low Air Entry Filter & ¥3MA171% WY
2 AZ7] ARAESY AFE B2 R uigAsy dizl 1 & o E4d 37 e s QAo a8y
71Z4l w2t Porous Tip & ¥AIE 5 e £77F 9o, o] A% 1124U4 die g2 dd g &2 Fof
Yol Aoz XIPAY 5 Qor ol £QARLE & 2 Y2 A ¢ A&stm HHE ZPo] shesit

. Wall of
Water container

Fine-pored filter,

-*——J-— saturated
e with water
Mem:fm A Gas at pressure High Air Entry ¥¥ : ]
oL surace higher than AZ5YA /s gt 3
of water water pressure Low Air Entry 9§ :

A=5RA W9 A7 2L

<% 8> High Air Entry Filter ¢} Low Air Entry Filter (Dunicliff, 1988)

Aol A 72 5gA A Porous Tip ©) High Air Entry Filter 9 Low Air Entry Filter ¢ zlo]& A@-L F3lo
T3 R A9 Erbesith tiRge dAAEIF il 5SS JAIRA old gk F7)He AFo] oz 24
Aol AANY Z5gAN e AR s ofdd 2l AA M= Porous Tip 9 AA7E §do= &
Hsle] ol2 B/ & Uk |<¢koF Porous Tip ©] “AAY At ‘7l 7l&Esit}t” = £5o0z BARM £Fo]
AA 7ol Axo]y o) Low Air Entry Filter ]t} ¥+ Porous Tip 1A ot =] 7ol ¢tz ez wjnnz§ A
glZ}R® o]+ High Air Entry Filter ©]t} (Geotechnical Instrument, 1995)
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