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An application of field shear test apparatus on sandy ground
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Natural slopes consisting of weathered granite rocks (Masado) have frequently failed during heavy
rainfalls. In Yamaguchi prefecture, it is necessary to determine the strength of Masado using slope
stability analysis. In order to obtain the in-situ strength parameters of undisturbed Masados, field
shear tests using a field shear test apparatus were carried out at 9 sites in Yamaguchi and Hiroshima
prefectures. The effect of the side friction and maximum grain size of the soils on the test results was
investigated. Furthermore, constant volume shear tests were performed to remove the effect of the

side friction.

Key words: Masado, Field shear test, Shear strength, Weathering, Box shear test, Skin friction,
Dilatancy, Grain size, Constant pressure test, Constant volume test, Strength parameter
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Table 1 Physical properties and test results of soil samples
. Os WL Wp Ip Fc]ay FC D50 Dm Soil C K [0) dp*l C dF*Z
Sites (glenr?) (%) (%) (%) (%) (mm) (mm) |Classification ountry roc ¢) (kPa)
A 2.625 NP NP NP 56 16.9 0.550 9.8 SM Granitic 30.7 271
B 2,617 31.7 27.0 47 3.0 11.5 1.010 109 S-M Granitic 319 419
c? 2.654 NP NP NP 48 20.5 0.255 7.8 SM Granodiorite 13.5 23.0
D 2.639 NP NP NP 4.0 204 0.280 6.4 SM Granodiorite 29.2 333
E 2.644 NP NP NP 4.0 174 0.280 99 SM Granodiorite 29.7 4.1
F'? 2614 39.5 31.7 7.8 75 26.8 0.330 9.6 SM Granitic 292 454
G 2.663 39.3 347 4.6 7.0 922 0.015 37 ML Granodiorite 11.2 71.7
H—1 2.614 403 355 4.8 75 34.0 0270 5.1 SM Granite 23.8 61.7
H—2"* 2.614 403 355 4.8 75 34.0 0270 5.1 SM Granite 15.7 139
*1 ¢ar : Internal friction angle obtained from in-situ test *3  Submerged naturally (eg. Rainfall)
*2  car : Cohesion obtained from in-situ test *4  Submerged artificially
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Field shear behavior of intact sample

Photo. 1  Field shear test apparatus (1998)
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Table 2 Physical properties of soil samples

Sites ps |owe |owe | b Fay F. U U Dy | Dum Soil | Country

(gem) | 6 | %) ) | o (mm) | (mm) |Classification)  vock
2595 | NP | NP | NP | 30 1396 | 1433 | 18 | 064 124 SM

2573 | N | NP | NP | 49 1661 | 3080 | 299 | 05 | 475 M N

ObayamaA | »sz6 | np | NP | NP 48 2015 | 4000 | 401 045 2,00 SM Granii
2560 | NP | NP | NP | 68 | 2508 | 4444 | 400 | o031 085 M
2607 | NP | NP | NP | 28 802 | 1583 | 169 130 150 SM

2600 | NP | NP | NP | 40 1403 | 2143 | 238 | 086 | 475 M N

ObayamaB | 613 | np | Np | NP 40 1989 | 1769 | 095 0.50 2,00 SM Granii
25% | N | NP | NP 8.1 2517 | 528 | 005 | 027 | 085 M
2604 | NP | NP | NP 55 1819 | 723 | 036 | 09 130 SM

2600 | NP | NP | NP | 41 1935 | 5556 | 269 | 066 | 475 M N

Esaldbaraiyou | 5 cor | np | NP | NP 60 2613 | 273 | 190 038 2,00 SM Granii
2507 | Np | NP | NP | 90 | 3620 | 4564 | 227 | 017 | o085 M
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receiving plate under constant volume test and intemal friction
angle in terms of receiving plate under constant pressure test

L2 1E (0n) owe CHEESNIZ ¢ & 1° ~6° FRED
ZIRND D, ZOX DI, EEE AN T D ER
FERBR ClII BRI MERIAD 1 Yot MR S JE g
TN &0 AW EOEEISIMERS 5720, AW
RAZHZ O Lo E FFHisng. LnL, 2o
FREE DR A D7 IH 231 5 2 OO BRI &
DA BETIURIA CE DL B2 5. BURTIE,
bq EBBESITT- ¢ ZRETE DB EREABROA
I +ndHsrb0EBEZLND.

5. #&m
AT TIELNTAERIILL O LB TH B,

() AHGE ABRRBRICB O THELS AV E S B et
DAV TR ERE, PR A 3R s LY
BRI A ROHEIN L TNE L, RE NI
FIBRLLOBIIN R X < 22 A EAZ R LT 5.

(2) RBUGA /MR BR 51T DD B R DS
FEEEAIC RIETREB I RE L RV, FRR&
Dy=4.75mm LU FOFEFCIE, fRWID L b b
ICHREEHITIZIE - ETHHOT, WEHHEICE
G BRI S .

() AHG AUMRBRE W CRImEER 1 2 E N
X, WS EHRBRE VDI ¢ 13— AWEER
MHFFHITZ ¢ g DIEE RS L TERY, R
ELTCOZLEER LTS,

(8) ERFERBR O I COREEISS) TR L= ¢ &
85 EERBR O COMREIE I TREL LT ¢4
IR B LT 5.

(121) 29

60 \ \

° Sit Loose s and | Dense sand
= Toyo d O ° 1
; Obayama A AN A
g Obayama B 0 ] 1
S~ 50 Esakibarajyou & < N
o
:L
c,
«

<
g
23
g&40r o |

(o]
%D g O Ty
E

—~ JAN
=) o
g2
25 L _
5 £ 30
E 2
haliec)
o @
=
]
]

=
K== 20 | | |

20 30 40 50 60

Internal friction angle in terms of receiving plate
under constant volume test ¢ (

Fig. 18 Comparisons between internal friction angle in terms of
loading plate under constant volume test and intemal friction
angle in terms of receiving plate under constant volume test

(B) TEMFERRBRE BB THIERRI & ST &5
SOMEIGH TEILTH ¢ 131° ~6" BEDHET
HY, FEERIITIESRIOIEES ) TR 5855
ERfERER S L CoF AT HadH 5.

i

BUGE AR BREE ORI E TR ERTE V= (6 R AT
HIRL AF I, Ml U — it AW J R A ST
BHObLOERED Uiz, BBROFE TN ZTAN=Y
WFFEEE AR D BB (Bl BRAAAE) F6 L URMAFZE
FPARERITIRIE R DB 2R T 5.

SE R

1 WLAEHE, a2, M EES, —HEE, PR
Z  PEBIGE AR X o Rt L ow AR
FERITE, Mtk L 5%, Vol.17, No.1, pp.27~33, 1999

2) M EES, IAEH, gaRFs, —HwE, Fh
Z - BEBIGE AU OMERERE — B RIERER D
=, TR 55 FUCHGERS, TM—A31,
2000.

3 PHH—Z, FIWWTHE  YEBRERHEN D ATELS 72
WE I OS5, TARTESUE, No3s2 /M2,
pp.159~168, 1984.

4) MR TP - BYbAERS & £ S Lo TFREE &
ZOISH, TEEBTETA4 770 —16, HlZ T
23, pp.40,1993.

5)  ERTLC ¢ B AR TR0 RS oo AR R
6 K UHIT D BRI B9 2 F55ERFSE, KBTSz
RFFNGEERFR S,  1996.

CFRR 12 4F 12 A 27 BH)

HIF R T Fe i iy



