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Direct Shear Test of Undisturbed Weathered Residual Soils
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SYNOPSIS : A weathered residual soil is a soil-like material derived from the in situ weathering
and decomposition of rock which has not been transported from its original location. Undisturbed
sampling of residual soils is extremely difficult, which has an important effect on investigating the
strength and compression characteristics. Thus, a special undisturbed sampling device (direct shear
box with shoe) was developed and undisturbed samples were successfully obtained for direct shear
tests. Direct shear testing was conducted under unsoaked and soaked condition. As a result, the
shear strength of soaked samples was less than that of unsoaked samples, and it was verified that
direct shearing of undisturbed samples can evaluate reasonably the shear strength and the slope
stability.

Key words : weathered residual soil, undisturbed sampling, strength, soaking, slope stability
1- A{ E

42 54 AdAHoY AFAHS] FRVHESS wEkA BASE AHEY 37 SR L
g AvAEY Ao wW$ Fag FAAZ dFIR Ut A FUdME FRVAEY Fud
Ng AZgyes £ gy, 544, 338 A8AF7) ol Bo] AgHAR JeH, 25 AEI
¥ (Block Sampling)®] YZEQ & g3 353 AsAANE i es 37t APHA FotM =
PAL Bo] TR AE A4 ASE ddte FFo YUt oHu, FAWL TEHAAA
o AR, AR L FAPH 502 A5 Lol $HAHOITH F, 1997). WA, £ A7
ANE Aol THAHES BRI NE AR AN ARADEA w(shoe)E FAT L
T NEAH/E ALAT, AFFo2 AHABANEEL BE2@ ANEE AT & AT AHE 2
F ARY 2 2 ¥y =4L FYsad g4v 22¢ szt APARANEE FASHL, A
HAHS o83t Alde AAYL HEIFAUT EF, FYT A4 AHAE EXE AR A
AEgEAEHe] Ags v - BHEFAH.

2, Bz Eo HuE AR MHYH

B A7 AE TRRAEY Bud ARE &4A4 AR A dHe Agse FAAM BeH
e Age nEsgt AA, HATANE L I3 A8 FAAYY GRS AT 2L
Nge PA7 e gt A, BEBAEE AFse AAAAN TAde FYo RH(EFF, &
e AHAFS Haeg AA, A8 &8 2 AP HYFAANN FEHE AEL
AAGTE. "k, ol FAWNA 4% FEAFZANYE BIF AR AHTER FASA AHA

k

o o
i o op

-~

—423-



AEE 2ad AsAHZN(F F3 AFddadhE MLt

a8 1 @994 BaAE vieh go] AddAE 4 - dRe Hlcap)e AAY F R Mol
(shoe)& FHAA AT BIANL & =S AALUY. 7 FF AFADTIAE AR s Bagd A
B9 A= 60X60X24mm= F4HA AHAGAEL N2 T, 712 APAVRNYIE o
83t NS FIE ¢ UAEF AR EF, 29 1 ) 2o @A IH A2 AvgAZ A
HAez Al AF, &%, 4¥ A 2AdE ABLAL UFT FaAZ & AUk AP
THE ANEE 29 1 (@9 A9 F8g Ed9sa, 1Y 2049 o] Avzyde FAAH 3
HAGAEZ] el AdAg &ulg vk

[¢]

|

Bearing Equipment
r r"¢
=i B
T

(a) Cap

(b) Upper Shear Box pe—r————oyr

(¢) Lower Shear Box —rr

- X Supporting Anchor
(d) Cap /
(e) Shoe lﬁ—lr | I =
v v v v U v v u + v ¥ N
N v N v v v W v v N4
R v N v W N ~+ v R N v W
(@) 7 BF AFAG A 74 24 (b) BEXT A= HHEH

a9 1 # 3% 343943 wus

1.
= ]

]

0

(a) Upper Shearing Frame

-

(b) Lower Shearing Frame

oo
hads

" - i

b § P54 4
T orous Stones

Lower Plate
a9 2. -8 A9EgYe g ¥ guxs
3. Bug ESXIE FCHRY
3.1 A8l A&
2 AT AHEE ABE AAEEC AT 22T @F W =4FQ APAEY THPHE
TE UYLE T o AANTELE FRZRE FHJNE, Fool dgom ojFojx gom @
FFE F2 A4 A3 o] F8 o)1 Unh wekd, FREZ] EAGT Y= TAVYES} 2

Bohe a9 HAHGo] T HNE A2 HojUY 1Y 3e B4 FANWY YuEEeT o
4 Ade 1:059 Fulz HASS AYDs} o Bm FAD Bm FEE AARAE W, 3o Tat

—424-



AHESG FTHAEEL FAUo2 FE AW & A9 AREFol BANYL. 223 F AFIAE
% 5~10m AES AFFLel BANAT. Bebd, B BANEY ¢34 FE L FAVAEZ o)
¥ BEASE A7) AAA BAY ARE AAse] AelN RHY EHNYE WRT YA
¥, ARADAY 21 HEYSAYE SIS

40.0
1

———— dAua
] S Ee 7// sf||fl Residuat Soil

30.0 4

B
g oS
s Weathered §
Rock 13501
» SRS
= 20.0 4 o
- / Partically ‘7-’°§
=< / Weathered PR
20704
/ Rock
PR
/ 74004
1004 —— ~— ~ o
.00
0.0 " 00 | 200 | 2300 | 400 500
A 8240l (m)

a9 3 oid AHAEY JEus

2x1d 9] FZAIE B4 AHD LTAB(D-1, D-2)° Bl 7I2HA EZAFE AAstHed,
2 AS#E F 104 JeEhAUT

¥ 1 F3IAES 7|8 EANE 23

T+ B D-1 D-2

HF (Gs) 2.69 268
TYEFHE (USCS) sC ML
A A (LL, %) 26.6 35.0
2484 (PL, %) 16.1 24.3
B A5 (%) 182 20.0
B 493 % (Vm') 173 1.90
FF 2717034 (en) 0.85 0.69

AFAGAEA H25¢to] FREHRA = AFGA HFAEE AR Al JdESEE =
H3atojof &t} Gibson® Henkel(1954) 2 Head(1982)= i AFAGAIHol A FAA L t)E t =
12.7 tio, ASTM D3080 A &= t; = 50 txo. 2 AA3I T 282 APAGAEAA &= Fo A
EEE Syt BT Folol @tk &, = AFATAY FHEo|th FEANFE AN A ¢
100%9] =g3sts=d das ARe ¢ 15802 AFAAL ()L 198t 283 APAGNEE 3
3 A3 AL JehdE £3¥ e M7t o 2~3mmol2g AGA HYRFFge]l HAEA FE
ADEEE 01~016mm/min Bt Zolor ol wetA, £ AFdAE FEEEE 0.065mm/ming 2
AsAth. ERAHE] BERH A5 iy 23, ¢4, A99 HAFoz AFHAGANIE FY3IHUH.
I E XTI} 95% olAo] HEE 24X £ ART. e AT FAsFA dAA
A7 | o]l FAEA ¥E WA HEARD ASYEAEE Bud ARE 3FH ANEAF

—425-



ZUTS)e olsd F(19D &M Add Ead ASAA7)UTXZ AHstd F2G2APLS 24
ShEth W Zhzre] ¢Etel tiElA 88 e F/MAA 01%/ming] HHE AolAoz guw)
e (CU) 4&5LFAEE AA s

3.2 FTsEe MUY
3.21 SRt EYHTHES FFYMEAIY 23

Y 4= Adgsu L £ e Bad A8 BN APATANELE ANG Aol 1Y 4
@l H Bz %o] DI A& Hlste] D2 AE7F WY E AFAS S vehilo] b FHgtdg Agetn
otk a9 4 (e X3HA 4 BRd ABE 4T 204 42U F AFAYANIL 53
Atolnt. du|Alge] thafA 24AF £ Fo XAEE SAH B AF 95% oldo TAHY
FAHAND, 243 £33 F9) T v £ A F4 Z ol QYU TS £28Y
FHETE A9 T, dANYE 53t AYNUNE AT T3 BYU" D2 A=
24Nz A FelE B8 AFAEE YEUAD. 1Y 55 59¢ F2dA AHY Bad A=
AWM $d 202 APADAYN G $IF vk BN AT Addgo] A9 Ao A
e 2ud NEAHIY AFo] ¢ APAF) MEHL FuF & ULS FAY £ o)

4

2 o o

25

35

w

N
[&]

Shear Stress (kg/cf)
PO
Shear Stress {kg/c®)

-

§800600 0 o0 o o8

f=d
wn

OE. 061 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Shear Displacement (m)
Shear Displacement (m) D1-0.5kg/cm?® ——D1-0.7kg/cm®
~&— D1-1.0kg/ cm? —A—D1-1.5(a)kg/cm?
—2-D1-0.5kg/ cm? -~o—D1-1.0kg/cm? o D1-4.5kg/cm? —ZI,I’—D‘I—‘].S(b)kQ/sz 01~ D2-0.13kg/ cm?
o 2 O 2
-~ D2-1.5kg/cm® —o—D2-2.0kg/cm® —O— D2-3.0kg/ cm? D2-0.5g/cm D2-3.0kg/ e

—A— D2-4.5kg/ cm®

3
.. 25
L]
_ T 2
X T
€ g 15
g &
: £
8 2
o a 05 \
a % J :
3 £ 08
L2 T
£ > -05
>
-1
o5 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 1 2 3 4 § 6 7 8 9 10 11 12 13 14 15 Shear Displacement (ws)
Shear Displacement {m) —3- D1-0.5kg/cm? —~o—D1-0.7kg/ cm?
—©—D14.0kg/cm? —&—D1-1.5(a)kg/ cm?
—£-D1-0.5kg/cm* —6—D1-1.0kg/cm® —O— D1-1.5kg/cm® —~D1-1.5(b)kg/cm? - D2-0.13kg/ cm?
. . , —o—D2-0.55 ~O—D2-4.0kg/cm®
~0—D2-1.8kg/cm?® —0—D2-2.0kg/cm® —O—D2-3.0kg/cm A— D21 5kg/cm?
(@) Ad g 4 (b) =34H

Y 4 AL 2 FH AHdN Bad A2 Ad B wy 54

— 426 -



2 1
—a—D1-1.5(a)kg/cm? ~a— D1-1.5(a)kg/ cm?
—i—D14.5(b)kg/ cm? —i—D1-1.6(b)kg/ cm?
15 . 05
] X
3 €
hd [
a £
8 3
S =
e g
2 &
S -_—
w [
L
©
(]
>
0 -1

0 1 2 3 4 S5 6 7 B8 9 10 11 12 13 14 15 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Horizontal Digplacement (mm) Shear Dispiacement (mm)

Y 5 Bud A8 WEAH AY
3.2.2 B =20 opm H3

1, 22 AREAE A AAY TAVAEY B ABol g4 Beu 2Ae gdsiy 3
AAVNEE S04 29 6& AF L IF #E FEo| Mohr-Coulombe] HHH #3723
& 3 W23 9ee RAZEY 19 6 @t AAGEH AN AFAES uA £4 T AT
AEg WY Aotk AAPSH Al 2T wa) B o) £AA9 WEupRze] o 30% A
= ZA2RYL, 7189 -0 BAE(Diagram)E logZ o2 o e S0 o Bxe] Ast@R
& noh #93 dehd ¢ ik 29 6 e AT G BRFES 2443 7 T B
FAEE WA AAH, $H0 9@ 42 APl FASAE Y} Holx FETh E 2= B
2g N2 ARAVANY 2HE Y RolT.

2 BRF AR APAGAY A7

T ¥ &Y (c, kg/em’) | WEuHEZ @, ") | FAHAF R)
) A g A 0 50.8 0.99
AFEE
F33H 01 35.2 0.93
Ara g A 0 433 095
}FA =
22 A 0 374 0.99

—427 -



3 3
D D1-Natural OD2-Natural D D1-Natural O D2-Natural c=0 43.3 °
B D1-8cak SD2-8oak J) c=0, #60.8 * @ D1-8oak ©D2-6oak
32 kK
< R4
2 2 .
3 4 1 c=0, ¢87.4 °
a . c=0.1, ¢86.2 ° & o (5
- r L -
a 2 o B
2, 5 a 2, 8
0 ok
0 1 2 3 0 1 2 3
Normal Stress (kg/ca’) Normal Stress (kg/c)
10 T  — —— - 10 1 AR SO S0 S A 2 8
T S A A B 1 S I
| 1 1 T LV TT 1 T 1 T T 11T
— OD1-Naturai O D2-Natural [ O D1-Natural O D2-Natural
|— @D1-6oak © D2-8oak y. |—— B D1-8oak © D2-6oak
2 @ -9 3
k) 2 13
[ T ¥ @»
g 19 8 £ g
£ &Y 2 gt
B & 2. [
@ p
01 01 -
01 i 10 01 1 10
Normal Stress (kg /a) Normai Stress (ko /o)
SR
(a) AFZE (b) }F2E

19 6. gH 20 e E2ad A8 AT $ IF A= ¥z
3.23 MHuSAEIe] A3} HA

AYAWAYS BT NS AAE FUT PN 358 ARAANTOS FEAINYE 2
23 NEAANUTOE Bue ARE A9 42UENYE 4A89. 28 73 29 8¢ 47
ARAYH 5G5S Ghe vwar) AN 22 -t Disgrams} Mohr's Circle 4ol 23
AW AHAE dEhd HolTh ¥, o'+’ Diagramol] s =170 (00208 g
3 2% AQeE AHAN RFFES FPIAAAY AT R AF AR HEUSAYS 23
o o}F FARE AFE UEHIAT GobA, B 479 & 3% A0AVYAE o8 FAVAES ¥
2@ A2AH R FUIRAAS AWV B¢ P SR FAAYL ¢ & Ak

- 428 -



4 4
o s g T8
o UulX o uX
3 | X g o) HEE 3 Al gy de
NP L | e N R SR I . 4] APER 4
Q- o
- 2 o - 2 ': 5
N © A0 @
1 w10 1 ot O
' 0 B, Eo
0 0
0 1 2 \ 3 4 5 0 1 2 . 3 4 5
s s
(a) AF7=e] W3z (b) AFAE A3}

a9 7. '-t' Diagram golA AP AGAE 23 v

Shear Stress (kg/o)
Shear Stress (kg/c)

Normal Stress (ko/ ) Normai Stress (kg/ o)
Kol Bt su| AMel i | Abod @t 4eu| AbE( S T |
(a) AFHES W3 (b) AFAE W3

1Y 8 Mohr's Circle AolA AFAGAY A v
3.2.4 CHA HHAIHS| otH Y

gA A A g A FAFHAN L AxAch hd AHARA A PALFE G Y
o AN AT 1Y 3604 B E uis}l Zo] R ALF(PWRE FTHLES 337 YA &
ok, AR ZIARNHEST FI¢F L FAHLE 43EF HHYT} BAES S & F AT F3AP
HNeaz Eigae FATNETZL 27 173Ym’, 10y/m°e2 3z, Bud A8 $£3A A
A8 A c=0lkg/em®, $=352° )& ol&3std @ ¢AHAE FYI}A AZAEH (re=0) X =
Fs=152, 84 HINAE r,=03¥¢ © Fs=1.03°] %, ry=04%¢ o Fs=0.880) 1t} o)== A7|Alo] AlHE] o]
70 otdLol 10 olAelnE wist douA &3, A dE FAEo] 10 o= Z23te 33
I wAass oz HAEY wEA, B A7 # 3 APAGIRAE AHE BF 2ud N8R
ng AMAEe] BERSE FHHoz AT F YL FUT F Aok

—429-



4. d =

1) FRFHES] AYABNYE B ARE A7) ANH FAADEA] Fr(shoe)E F e
2R ASAAVN G 324 AHAUEDE AL - ALHAT o]F o]gelo] AWAVANYE Bw

¥ ARE 4FHoz AT 4 AUk 283 ANAYE Fohe) 08 2e ARE AL & g
Rtk B AANES FRVAEE 24g HAYOE S Y24 wAY SC A2V AU
Al MLE 2FIUT. AAY FHBAES) 2ad Ne SPATALE TN Bou 270
HE AUAES WAE FIY + AL, A4 5 ~5 9 MEE u BRFEE
FASY FANG AERES} o} 0% A= PAHE Aoz ey

@ BR@ Ase AYAUAY 2 FEYFAYCYY 2BE MEHAT 2 23 JPAGYA
Adgrul HdNe BHEAES FAFANAY AT R AF FEs VEYEAY A 4
e ATE GEUT. BN, § AR AULIAE o8 Bu AR AN, 34
ol ARABN YL S+ FH WUBEES 525 2 5 YL Hoz wudn

® B8 AHARA e GIHe FEHA AAA Bwe Azel can AHAAVNY 2} o) §
el AbEehy 4 g AASAT T BR A7ING] APEE o2 AWEY 10 o4Oz A
FA A7t dojuhA] ggtort, $rIA s RG] 10 ols2 Paste] Buls BASAT ma)
A, 5 3F ARABAAR AAE BuW A2 FHIHE AWY AURE o] SFssiea
I e

5 AN ATALAYGADE 97007-Del 5kl ATFHE A Qugrom o]
Ug. =@ Aliiﬂ% A AL 45EES ERINRY AA e Teg =
Iered EEFSY Ae s AR, o5 TLYD Y55 iy BE g xgun

L Ao, A7 (1998), “ Foo] we FHEe] SA¥} " F2AESA, 5 14 £, B 5%

pp. 53~66
2. AFF, ol AE, AR (199), “ HAY Tire T 54,7 @FANFTHIA, £ 118 & 4
5%, pp. 63~74

3. olsd, ATF, AeE, B/ (1997), “ IREHEY ASEN FIHE 9 v J\IEJH-UI 7H
&, " AT A, F 1348, F 6 9, pp. 13~23

S. H—Z (1986), ALBEL» T8 HHE uis = (1996), T3ESY EA, EASH dxUo)A

6. AH—E, HFWFE (1981), “ L2t wTef St ABRERN, " OB, No. 1243, pp. 3
5~40 . :

7. Blight, G.E. (1997), Mechanics of Residual soils : A guide to the formation, classificition and
geotechnical properities of residual soils, with advice for geotechnical design, A.A. Balkema

8. Gibson, R.E. & Henkel, D.J. (1954), Influence of duration of tests at constant rate of strain on
measured ’drained’ strength, Geotechnique 4(1) pp.6~15

9. Head, K.H. (1982), Manual of soils laboratory testing, Vol. 2 : Permeability, Shear Strength and
Compressibility tests, Pentech Press, pp. 747

—430-



