K68 Fall ‘9% National Benfenence / Nasemben 6~7, 199§ / Secul / Kenea

HELIOIE 1A= o|28 PMTSH Al
Case Study on Performing PMT Using Bentonite Slurry.
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SYNOPSIS : In the cohesionless soils such as sandy soils, gravelly soils and weathered solils,
and the cohesive soils of N>10, it was extremely difficult to sample the undisturbed soils. To
examine the strength parameters and deformation behaviors for these soils, PBP (pre-bored
pressuremeter) tests were performed at offshore site. To prohibit side wall of test borehole from
being collapsed, bentonite shurry was used for drilling the test borehole. PBP tests were successfully
performed in various cohesionless soils. In the sandy soils and gravelly soils, though bentonite
slurry would be used, it would be highly probable for test borehole size to be expanded. In the PBP
tests applied to the various soils, it was very difficult to obtain directly the limiting pressure from
the test resulits.

Keywords : cohesionless soils, PBP (pre-bored pressuremeter) test, bentonite slurry, collapse of test
borehole side wall, limit pressure

1. ME

AHAE, AHEE a8 FIRESH 22 wPAAA N NAJE diE 10 o4 FAANe] A vud
ABE AHSE Aol F3] 238 £ vk o] W, AWk FEEAA WIEAF F& Lohlrl #sto
#ZAE] dF SPT, PMT, CPT & 3% s¥tddl itk 47|14, PMTE Aol 248d d3$
Y AHE oAU 2HoR 1 A REd Y £ glon, A8dE SN MIEEE 2
dgozmn vt ALY - APATFT BAE <& F AS Wrt ohMe ALY, A, F=E T
e E4AE 78 + Ut} (Clarke, 1995). AW2AA SPTE WM E dutHog Abgstan U=
AAolA %, PMT CPT 34 I3 njujgt PAolo ol HAAE 488 A FolrR7I} £
A gL Aotk F3], A e H8 AT (Pre-bored) ZeAMUIE7 2dEo] AHEH I e,
o] FHle HAES dwteMul Ahgo] sbed e Fr A ZFe] AP AH&Fe] e gl

(Clarke, 1995). WatA], duk EALXur (B3] 2#lFold Az Fardls A9 givh
o] Ao B Uut BEAAZ AHEAo] =3 Adisol e My HAFY = AMug (PBP,
Pre-bored pressuremeter)9] &3 HEAHE AASHE Zold &, AgFH e H3E U7 YA

._97_



MEUE dgdg At APFTS G4 F APL SR FFda ARER (Fane
A 2NN B NE BE) AFTAFEAAN H4AA PMTE Fdstgon A Bz 4
3oz AYS SR

oft

- ZYMOES] SF ¥ S|4

gMulEo s AlFgud g8 vE] 4P AFT A7 TE AYstd AEE Fsts A9

#Mule (PBP, Pre-bored pressuremeter), Alg71 49 Mo 47|47 Aol Ax2 A
& st ANPe Fdste AtAFY ZelM vy (SBP, Self-boring pressuremeter), 2831 A]
TE& AR 4dFdE F AFEE FPss 49 Z#HMrlE (PIP, Pushed~in pressuremeter)<)

TH7t Aok PBP= AHAE A ukst AR ute 9] A 82do) F3] EdFstd ony, SBPY PIPY F 314t
Llr Agele e =3 s

PMTZA#Z5E FAESHPy), FEUE (Ev IHYHE, P, F84¢E(P), 2832 RNYAFENSS
gotd F lown, o] %}:éa g8t d%r l o] dARAAHA Mol A, D29 FHAAH
*’76‘ TEIN 29 stFEHel FA (t-z/g-z p-yZA)9 F4 z8n Sdirizd A AFF AA
S " F o, 7# 7\1611"* (FEM, BEM, DEM $)olM Zdald zjute] did e 44 5
g g Qloh k3 PMTARE 539 ANty AEHFEs F49 ¢ glon, 479 Axd Ay x
W o] gAd A '55 T3E <+ stk (Baguelin et al, 1978).
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A BE B Y A= A ZAAFH T AAEE otde AU

) NEEH AYE RS (:Li’él 71‘}2-5)
2 NEs a7 2% (292 F
(3) SATHFE (B8 8499 Z‘X doz QA3 APFe v
(4) Ngelol dgog Q3 fdd JFIFE AT AP &9 = 1Y
6) NFAYAY K8= FF R AFE 44 29 (A1 3z)
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Fig. 1. PBP test results in sandy soils ; (a) collapse of test hole, (b) expansion of test hole
diameter, (c) pushed into collapsed soil, (d) typical PBP test with Bentonite slurry.
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Photo 1. Photo of pressure membrance exploded inside the casing tube.
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9. Bentonite slurry supplier

1. PMT Probe 10. Boring machine

2. Test borehole 3 11. Barge supporting piles

3. Steel casing - 12. Barge

4. Connecting rod ’ A. Container for collection/

5. Bentonite slurry 1st sedimentation

6. Indicator B. 2nd sedimentatiopn container
7. Hydraulic jack C. Supplementary container

8. Bentonite slurry circulation system D. Supplying container

Fig. 2. Schematic diagram for PMT on the seafloor
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AR AGT AA7A AojAE FAE F AYUY AFS A% AN E Addetn d3HY WP E

st MEUOE St A Fsigrt. o] w, AlFT U] WEYolE AN FEI FF5EY WE
‘4°]§— kAR o] FAe FE (MEYCIE @ &g = 27 1 73 (F¥u])% ZopA “4177}11 A& FYdto] ok
sioh, AlPE AT 483 & FAANE J53n PMTE AgTd A4stdn. PMT7E Ald 3 v}
go 593 A9¢E PMTAZE HdlE nAANIA €3 4ug AF2E Uz 7T 5Ho] &8
g &£ WEUoE kA NL 5z (£ 12 A=) dFdd QA8 ¢ YEE At

A& /\}%% PMT#AH| = Elastometer-200 (J& OYOA AF)oler, ¢EFE Y 274L& 70mm
A3 AFLFE 30 kg/cm®} 80 kg/em?e) F FHE Ao x| wa Ao ALEAY (Oyo
corporation, 1991).

PBPAIE FHA AFF P5-4oA e WEUCE A AL ALLSA] ¥gew, AFF PI-7T3 AFF
P13-6ol e WEUE ¢HAAE ALES T WetAM, P5-49M 3 € PBPA e ¢35 RS
Az Fagort PO-79 P13-69A Y PBPAFENANE B8 T/ AvtdlM Gast Ad A
£ dg 7 Uyt

4. PMTT8 43 R £4

MEUOE tAAS AHgstd NPT PAE T 599 gEHQA PBPAEZARE 29 34 Je)
Aok (23AAE, 1998). A BAFH A BEEA Wite] FEE o] WuHA AT MELE
et oo AagrATe it FPg o]FE 4 7} A Aolal, 1 o]% H BAXNE WEHA B o
sho] grgo] Z7taAl Sl of GAGNE M¥A FAY RuZsw FusA HUh A BolAE
Wugele] MEUolE A (filter cakeM HAEsA A NGF S9o] PAE Al ¢
50 ZAFANM oJgd APF 29 YA BANA H CHM AN " x2egdt & A
ColM HlZA YANG AS3E QAR B F dyon, d4rA, AAEY PZ 78 & AQ 73
CDe BARYZeZ B 4 AR waky A DA 2L P& 78 & Utk EAA A PBP
NPe $48 A% FIYEL TaE A 42 €2 Ao AU d YAAME Ao BE
7t 2 9ol &% 30 kg/cm®e) HHF WHHAS AL, DEAHAY HE SA5HOT A
o o4 ¢Ee Z7ANA ggon, AgeIn Adsdes FagAS FIE ol VY o
2 =AU,

Pressure (MPa)

Radius (mm)

Fig. 3. Typical PBP (Pre-bored pressuremeter) test result performed with bentonite sluwrry (P9-7,
107 - 112 m)
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ad lels AR i@ AgEdaE ZASAed, A4 WEYolE A dg Apgeta oo}
ARG A (@)% et BE AFAAE de AHE (DY (©), 23 WEYOE AFAE A}
ot Fud AFgAHE A2 At (DY AFFHE G2 JdEHIAY AE ()9 F$dE ey
o] B¥Hol 4HS T/MALE wWBEHAol NPT Yo HZFHA Po} Aol BisEAR AY
(b)o] Aoz Alfdo] ot Wol FxH Qo] AFFTY FAL sMsadod NFF 2717 ye
A gl g & WA BgF3tel et oleg 43e AMAEWY e YA 2o
U 2AgE ol EodE At gAY + ded, o) AdEL WEYE dAFNE At el
E yed ¢ Jders ojf Fstder & FAolth AY (O AYT FHol 2= AT A
¥ S8 w39 Aoy, PBPAEZIE €8 Fod AFo2 daAA BAdSAY B A3
2t Sl 2] Yol £dd Algdstolt, wgbA, SBPY PIP A AR A FAe A E ey
low, dxgte] AMERAE 8 HehlA Ede A2 B £ At AY @AME NPT B
A MEUCE dPde AR ow, PBPARY AFAQA AAZA% FAAeH wfg Fo
dHE dE& F UAJgH-

O delle el g dfd AFold AdFdM i PBP AJEHAE vl AF (a)dl
M HEUE A AE AHESHA] ghol AF T SHo] FHHo] Aol Erlsstdt Al bAAE
HEUCE ebgdg AU E AF71sTEY s85 FF54 F98 doAz dsd APT 34
o] va Biso] whp- Z WM o] BRI AYFFAL2 PBPAHEY dF AL 43
FARSIR oW A zte] A EUAE 982 AHAAN AlFE FRE 5 W AU meEtN, F5<HE
& T8 Ao IRPYY 2P EUMSsied, of d¥ddEs £AHYE dFHErY 7
AATFY FAHL testdod FEEA #3 Az 52 EVbesidonz HA F4 HHA A
£ 71 AT AE DAME AFT FAHA WEYE tgAg ALgste g Y5 AFEH
g 4t

.".'%'.
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~6= (b) P9-7(26.0 - 26.5 m) ¢
sc@e () P13-6(189-194m)|
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Fig. 4. PBP test results in gravelly soils ; (a) collapse of test hole, (b} expansion of test hole
diameter, (c¢) typical PBP test with Bentonite slury.
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Fig. 5. PBP test results in weathered soils ; (a) expansion of test hole diameter, (b) typical PBP
test with. Bentonite slurry.

39 62 AAEA 58 AdZEAH, o] Ao Aol A AFAAM dwH oz (ARG &
Ae AFEH FY AlFF =279 8F o2 AT FAE vehdA guach 2y, Ald (a)dll
Mot o] FHF AFE SHA B ART F4A 2929 sEdlol AFFTA R 22 A A
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Fig. 6. PBP test results in cchesive soils ; (a) pushed into slime, (b) typical PBP test with
Bentonite shury.
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AlF& P54, P9-7 12]a P13-6914 PBP A@e 48 A&, AutEH NA, dS3U¢S74=E, 43229
A3 1elx PMTO 98t ARtEAAES ¥ 19 Yehligi
Table 1. Summary of results of several tests performed in field and laboratory.
&) 537 & O] = H = PMT
NEE| WA EBER | [ Haed [ 9uad | SedeT | 99AE
M (m) 1= (Kg/cm) | (Ke/emd) | (Reg/emd | (Ka/emd
52-57 | SP-SM | 10 79 10.9 185 436
105-110 | SM 22 54 72 12.2 197.7
153-158 | SW-SM | 17 Az eds A
175-18.0 CL >50 85 11.0 187 51.3
P5-4 | 200-205 | SM 8 180 24.0 40.8 139.7
23.0-235 CL [50/16 86 10.4 17.7 35.3
25.5-26.0 CH >50 6.8 9.1 155 95.7
285-200 | &% | >50 Az ez 4
320-325 | ¥ |50/16 20.0 26.0 442 7684
7.2-77 SM ? 16 49 83 2174
85-9.0 SM 39 - 7.4 12.6 99.7
P9-7 | 10.7-11.2 S 166 196 333 187.1
26.0-265 | AL 18.0 o) gl X 559.4
345-350 | ¥3t | 502 310 75.0 1275 4,134
6.0-6.5 CL 23 7.0 9.0 153 106
8.0-85 SM 27 40 10.0 17.0 201.2
125-13.0 CL 41 10.0 180 30.6 163.4
P13-6| 150-155 | =z | 50/3 27.0 410 69.7 802.2
189-19.4 SM 47 13.0 180 30.6 205.0
305-31.0 | A# | >50 56.0 N X 37585
39.0-395 | E3& |50/16 18.0 30.0 51.0 833.1
D e Agda FagEe SAsE Aol 2ysgdonz Walker & Jewell (1979)7F Al
P=1.7TP, (P,: F%4¥, P,: 559 AAE ol &3t P& IS
P @A e HolubA] e JEHidA AYE FaAS )
Y gy gzhe golu e AN dEREst dedol AP FrHUS.
5. d&=

TUoA] dutH oz Algsta e APFAY ZHMv|H (PBP, Pre-bored pressuremeter) A ¥ 9]
duk EApA kA9 H8AQE Aty e, FAFEA oA FEgda A4 EZANAM s PBPA
d& FRsg. w7225 IMidA TEARASANE S s gAY, o] Y B ARG E
2 APEA G Johdl7] st st B A7y ZEEL &4 2o,
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1) gutd oz AREZ (uZ: FJEZJQdAE PBPAEY Z&o 2dd oz dadd oy, AF
T A WEVo]E Ae —3— AHEete] PBPAIE-S AF3Hoz 38t £3, HAHE Aukdl A
E WMEYolE A RS AlLsle oS d3d AFEERE A F AU

2) 8] ARkl Al PBPe] 3o &g olfEE AgFHe B3, AFF Av|e & 24 IRE
o Moz Ag AEF wyPEY, ATl Fdd o AFZ QI AT By TE B
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4 @4, 2ela AFAgae S¥E 25 Solh
AREZ Y AdFoAME dEUYE dAdE Adstrds Adeol &34 stoye] xkow
2 AFAGATE A5 AAstA Ade sPsol & A2 dddNY.

At ARl PMTE 3% 2% 3348 P& 7ot AL S8 2a8gih agjng, 38
G PoE ol 85te] SEdE e FAHH & Aoz wuEHAG

(o]

&#agd

1. Clarke, B. G. (1995), "Pressuremeters in geotechnical design,” Blackie Academic & Professional.

2.

Baguelin, F., Jezeguel, J. H., Shields, D. H. (1978), "The pressuremeter and Foundation
engineering,” Trans Tech Publications.

Oyo comeration (1991), "Model-4018, Elastometer-2 indicator operational manual,” Oyo coperation
Instruments Division.

(F)EsHA A (1998), “F4F Fadu 2712 FUHASAE 2FE DA, (F)EAFFAL, (F)
HulzA A, 1998, 4.

Walker, L. K. and Jewell, R. L.(1979), "The selection of design parameters in weathered rocks,”
Proc. 7th Eur. Conference SMFE, Brighton, Vol. 2, pp. 287-297

—-104-



