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The Contrast Study between Quick Shear Test and Slow Shear Test of

Unsaturated Red Clay in the Passenger Transportation Line

Yang Guolin, Li Zhenyu
( College of Civil Engineering and Architecture, Central South University> Changsha 410075, China )

Abstract : Three groups of unsaturated red clay samples have been chosen from the three section of in the passenger
transportation line respectively. After UU, CU, and CD tests of the samples, the direct shear test target and triaxial test
target have been obtained. Meanwhile, after comparing these target with UU test strength index and CD test strength index
respectively, the corresponding ratio is obtained and some advice are provided. which has important reference function
when it refers to the design parameter in the sector of unsaturated red clay in the passenger transportation line.
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Table1 Unconsolidated-undrained triaxial test of section I ( quick shear test)
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Zﬂ% iﬁééﬁ% iﬁé{?ﬁ’x * 12 I%]}j—: Cuu (/’:u Zﬂ% iﬁééﬁ% iﬁéﬁdx * 12 I%]}— w :u
/m /N  /kPa /kPa / /m /N  /kPa /kPa /
®k3-v12-3 (2) 16 200 ®k3-v12-3 (2) 17 200
1 @k3-v12-4 (3) 14 400 21.86 4.56 3 @K3-vi12-1(2) 16 14 400 19.49 4.24
17
@ K3-v12-4 (1) 600 @ K3-vi2-4 (1) 17 600
DOk3-v12-4 (4) 17 200 DO K2-v6-2 (4) 200
2 @k3-v12-1(2) 16 14 400 12.53 5.13 @K2-v6-2 (1) 300
4 8 18 21.75  9.04
@ k3-vi2-4 (1) 17 600 ®K2-v6-2 (2) 400
@ K2-v6-2 (3) 600
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Figure 1 Mohr's circle of UU of section 1 '
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Figure 2 Relation between stress and strain of
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Table 2 Consolidated drained triaxial test of section I ( slow shear test )

HE LR THEE W OBE C, wi“ HE LR TREWE R OBE C, wi“
/m /N  /kPa /kPa / /m /N /kPa /kPa /

DO K2-v6-1 (3) 200 ®k3-v12-3 (1) 17 14 200

1 @k2-v6-1(2) 7 21 400 447 9.97 3 @xk3-vi2-1 (1) 16 14 400 19.64 18.44
®K3-v6-1 (1) 600 @ k3-v12-1 (4) 600
Ok3-v9-1(4) 11 14 200 DOK3-v7-1 (4) 200
2 @k2-vs-1(3) 4 60.86 12.15 @K3-v7-1 (3) 300

8 3 10 19 00 \ 3-Y7 3 g . 4779 11.63
@K3-v9-1(3) 11 14 600 ®K3-v7-1 (1) 400
@K3-v7-1 (2) 600
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Figure 4 Relation between stress and strain
of CD of section 1
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Table 3 Consolidated undrained triaxial test of section 1

LHEE BB OEE C, o,

IR

/m /N  /kPa /kPa  /°

®K2-v9-1 (3) 100
@K2-Y9-1(4) 11.4~11.6 16 200

1 ®@k2-v9-1(2) 600 40.07 10.87
@K1-v9-1 (1) 300
SKioyo] (1) 42144 1T 40
Dki-ys-2 (1) 13.1~133 17 100

2 @Ki1-vY8-2 (2) 400 3502  8.12
®@Ki-vs-1 (1) 12.4~12.6 18 300
OK3-v8-2 (1) 300
@K3-Y8-2 (2) 10.2~10.4 600

3 @K3-vY8-2(3) 22 200 1499 1333
@K3-v8-1(3) 9.8-10.0 100
®K3-vs8-1(2) 400
®OK1-v4-3 (2) 300

4 Dri-va-3 (30 oo o0 M0 s0as 17
®KI-Y4-2 600
@K1-v4-3 (1) 200
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Figure 6 Relation between stress and strain
of CU of section 1
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Table 4 Unconsolidated-undrained triaxial test
of section I ( quick shear test)

fe LR THEE R BK C, o,

/m /N  /kPa /kPa  /°
DOxk3-v8 (1) - 20 100

1 @k3-vs (2) 200 973 9.32
@ K4-v4-2 (1) 5.8 19 400
DOK4-v6-2 (1) . s 100

2 @k4-v6-2(2) 200 39.24  9.68
®K1-Y3-2(2) 5 11 400
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Table5 Consolidated drained triaxial test of section I (slow shear test)
fg ppas  DRERE BSBE G ey wy  ppan  DFERE BB G e
/m /N  /kPa /kPa / /m /N /kPa /kPa /
®k2-v3-1 (1) 3.7 23 200 DO K3-yv3-2 (3) 300
1 @xi-yi-1 (4) 300 3 @k3-v3-2(1) 6 10 400 15.17 12.45
54.1 22.38
®@Ki1-v3-1(1) 5 11 400 ®K3-v3-2 (2) 600
@K1-y3-1(2) 600 ®K4a-y7-2 (3) 200
®ki1-v3-1(3) 5 11 200 4 @r4-y7-2(1) 9.8 15 400 95.87 8.18
2 @Ki1-v2-2 (1) 3 21 300 94.0 17.09 ®K4-y7-2 (2) 600
®@K2-v3-1(3) 3.7 23 600
Foe IRN=#HELEARHAFED
Table 6 Consolidated undrained triaxial test of section 1
/m /N /kPa 'kPa / /m /N /kPa 'kPa /
®K2-v9-1 (1) 400 DO K2-v6-1 (2) 300
1 @K2-v9-1(2) 12.7~129 19 600 22.36 15.59 3 @K2-v6-1(1) 88~9.0 14 o0 11.67 1539
®K2-v9-1 (3) 400 ®K2-v6-1 (4) 400
®k2-v2-3 (2) 400 ®Kk2-v4-1 (1) 200
2.8~3.0 23
@xk2-v2-3 (1) 600 4 @K2-v4-1(2) 6.2~64 13 400
2 97.37 14.12 34.08 12.37
@ K4-v2-2 (1) 300 @ K2-v4-1 (4) 600
2.4~2.6 24
@ K4-v2-2 (2) 200
F7 IANM=ZMAELEARHEKERE (R ) 2
Table 7 Unconsolidated-undrained triaxial test of section Il ( quick shear test )
] EVRE bR 5 N LRE bR iR = C @
HE LR TRWE B HE  C, w HE LR TREWRE AR B B "
/m /N /kPa /kPa / /m /N /kPa /kPa /
®K2-v9-5 (1) 200 ®Ok2-v14 (1) 400
@K2-v9-5 (2) 600 @xk2-v14 (2) 600
1 12.7~12.9 18 37.21 7.54 3 15.0~15.2 10 39.19 17.26
®K2-Y9-5 (3) 400 @ k2-v14 (3) 200
@ K2-v9-5 (4) 300 @K2-v14 (4) 300
DO K3-vs5-2 (2) 200 501 39 ®K3-v1o-1 (1) 400
2 @K3-ys-2(3) 63~65 26 300 (ma) 636 @K3-v10-1 (2) 600
®K3-vs5-2 (1) 400 ®K3-v10-1 (3) 200 : :
@K3-v10o-1 (4) 300
s IENMZ=HESGHKAYRE (B ) &8
Table 8 Consolidated drained triaxial test of section I ( slow shear test )
- HHEE R OBEE C, Z - HHEE BB OBE G, 2
/m /N /kPa /kPa / /m /N /kPa /kPa /
®xa-y7-1 (1) 300 @ K4-v4-1(2) 600
3 4.6~4.8 32 50.97 29.18
@K4-v7-1 (2) 200 @ K4-v4-1 (1) 200
1 8.5~8.7 20 122.06 20.6
@ K4-v7-1 (3) 400 ®k2-v10-1 (3) 400
@®K4-y7-1 (4) @xk2-v10-1 (4)
Ka-v7 600 4 0 13.7~13.9 18 %% 4696 25.19
®k3-v4-2 (1) 400 ®@k2-v10-1 (1) 200
2 @K3-v4-2(2) 50~52 30 400 @xK2-10-1(2) 300
60.56 29.60
@ K3-v4-2 (3) 200 DO K3-v4-1(3) 200
5 O K4-v4-1 (4) p oot 400 5 @K3-v4-1(4) 4.6~48 27 400 7.12 32.17
.0~4. 32 T
@ K4-v4-1 (3) 300 097 2918 B 3 k3-ya-1 (2) 600
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Table9 Consolidated undrained triaxial test of section Il
GE R THEE R BE  C, w:“ gE ERE THEE R BE C, w:“
/m /N  /kPa /kPa / /m /N  /kPa /kPa /
DOK4-v5-2 (1) 400 ®K3-v5-1(3) 600
2 5.9~6.1 24 69.78 26.41
1 @K4-v5-2 (2) 6365 33 900 o aog @K3-ys5-1 (4) 200
®K4-v5-2 (3) 200 DOK4-v7-2 (3) 300
@ K4-v5-2 (4) 300 3 @K4-Y7-2 (4) 8.9~9.1 16 400 64.89 17.03
Ok3-vs5-1 (1) 400 ®K4-v7-2 (2) 200
2 @x3oys—g (o) 5961 24 300 6978 2641
2 ENRERNRESIEN
2.1 ABEETHKEN (1R )
AN GEAHEK BT SR A02 10 PR,
K10 FEEFHKENRBER
Table 10 Result of unconsolidated-undrained direct shear test
B 47 PR B 47 P
DK1293+432, K4-Y3-1, 33~3.5m 114.8 17.70 DKI274 + 6429 f14.6m, K2-Y5-2 442 961
DK1293+427.5 41 19 m,» KI1-Y1-1, 0.7~0.9 m 53.9 17.05 DK1274 + 647.1 41 0.5m (0.7~09 ), K3-Y1-1 62.5 27.27
DK1293+432, KI2-Y1-12 112.7 20.62 DKI274 + 647.1 i 46m, K2-Y1-2 121.6 19.67
DK1293+432, K4-Y6-1/2 601  5.15 DK1274 + 647.1 4104 m, K3-Y1-2 (1.1~13) 97.0 20.60
DK1293+432, K4-Y2-1 109.8 18.68 DK1274 + 647.141 0.4 m, K4-Y2-1 (2.0~22) 81.0 24.63
DK1293+427.5, 41 15m, K2-Y2-1, 2.0~22m 907 26.69 DK1274 + 642.9 i 4.6 m,» K2-Y4-1 (2.0~2.2) 387 20.04
DK1443+151.5, K2-Y2+0 40.8  30.66 DK1274 + 647.141 0.4 m, K3-Y5-1 (9.4-9.6) 12.0 22.35
DK1443+138, K1-Y6 5.1 2097 DK1784+884.9 11 4.6K4-Y13-2 54 638
DK1443+138 41 5.0 m» KI-Y2 81.0 21.24 DK1784+884.9K2-Y10-2 31.15 127
DK1443+153 41 5.0 m, K2-Y1 432 21.94 DK1784+884.9 41 0.4K1-Y2-1 87.2 12.47
DK1443+151.54 5.0 m» K2-Y1 64.8 23.86 DK1784+884.9 41 0.4K1-Y8-1 96.6 23.17
DK1443+138 41 5.0 m, KI-Y1 16.9 32.42 DK1784+884.9 41 0.4K2-Y2-1 59.0 21.09
DK1443+157.5 4 5.0 m,» K2-Y3 /1 (3.5-4.5) 69.1 24.91 DK1784+884.9 11 4.6K2-Y7-2 171.17  4.48
DK1443+138 47 5.0 m» K2-Y2 /1 (2.9~4.0) 64.0 30.60 DK1784+884.9 11 4.6K2-Y11-2 54 638
DK1274 + 647.1770.1 ms K3-Y6-1/1 (29-40) 215 19.40 DK1784+884.9 1 4.6K4-Y13-2 8.6 828
DKI274 + 647.1414.6 m, K4-Y5-2 (7.1~72) 162 11.30 DK1784+884.9 #1 4.6K31-Y11-1 3.1 631
DK1274 + 647.1410.4 m, K3-Y4-3 46.1 538 DK1784+889.1 £ 0.4K3-Y11-1 9.4 6.09
DK1274 + 647.1 11 0.4 m» K3-Y4-2 31.7 14.61 DK1784+889 7 0.4K2-Y8-1 52.1 24.38

2.2 BEEARHKER (185)
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Table 11 Result of consolidated undrained direct shear test ( slow sheer test)

O £ o O R £ o O
DK1274+647.1 £ 0.4K4-Y1-2 67.80 25.28 DK 1784+884.9K2-Y2-1 51.45 25.26
DK1274+647.1 £ 0.4K3-Y4-2 6.97 26.30 DK 1784+884.9K2-Y10-2 15.70 25.95

DK1274+642.5K1-Y11-1 6.20 28.59 DK 1784+884.9 fi 4.6K2-Y2-2 62.89 25.77
DK1274+642.9K1-Y5-2 11.54 29.07 DK 1784+884.9 11 4.6K2-Y3-2 29.70 35.60
DK1274+647.1 £ 0.4K3-Y6-2 25.00 21.30 DK1784+884.9 fi 4.6K2-Y11-2 6.5 26.39
DK1274+647.1 41 0.4K3-Y7-1 27.85 20.52 DK 1784+889.1K3-Y4-2 51.8 30.26
DK1274+647.1 i 0.4K3-Y13 1.50 30.30 DK 1784+889.1K3-Y9-2 30.45 25.06
DK1274+647.1 Hi 4.6K4-Y4-1 24.00 25.05 DK1784+889.1 41 0.4K3-Y8-2 57.20 21.20
DK 1784+884.9K1-Y2-1 44.99 22.04 DK 1784+889.1 £ 0.4K3-Y10-2 15.40 26.13
DK 1784+884.9K1-Y11-1 0 28.63 DK 1784+889.1 £ 4.6K4-Y13-2 19.60 24.41
2.3 BEETHKES (EZRE)
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Table 12 Result of consolidated undrained direct shear test ( consolidated quick direct shear test )
O £ N O £ e T
DK1293+432.54 19 m> K3-YI1-1 61.54 20.72 DK1274+647.1> 41 0.4 mK3-Y7-2 59.78 15.45
DK1293+432, K4-Y1-2 32.62 37.35 DK1274+647.1> 41 0.4 mK4-Y4-2 54.61 17.83
DK1293+427.5, K2-Y2-2 41.60 31.77 DK 1784+884.9 £ 0.4K1-Y8-1 88.2 21.43
DK1293+427.5, K2-Y8-2, 1.3~1.5m  76.82 7.92 DK 1784+884.9 £i 4.6K1-Y2-2 58.8 22.99
DK1293+432, K4-Y4-2, 5.0~52m 74.48 22.21 DK 1784+884.9 11 4.6K2-Y2-2 127.7 18.93
DK1443+138, K1-Y6, 11.0~12.4m 31.36 26.90 DK 1784+884.9 £i 4.6K2-Y3-2 90.65 30.08
DK1443+151.5, K2-Y2+0 51.45 27.93 DK 1784+889.1 £ 0.4K3-Y4-2 148.2 13.90
DK1443+151.5, A 5.0mK2-Y1 M (1.5~2.5) 38.17 29.68 DK 1784+889.1 £ 0.4K3-Y8-2 64.9 22.37
DK1443+138, £ 5.0mK2-Y2 (2.9~4.0)  56.15 30.63 DK 1784+889.1 £ 0.4K3-Y9-2 10.78 27.44
DK1274+647.1, 4 0.4mK3-Y2-1 (2.0~2.2) 74.81 30.43 DK1784+889.1 41 0.4K3-Y10--2 27.2 22.46
DK1274+647.1> 41 0.4 mK4-Y2-1 50.96 29.48 DK 1784+889.4 11 4.6K2-Y7-2 147.11 13.41
3 RESEHHKELSE R
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Table 13 Contrast between quick triaxial sheer test and slow sheer test of Quankou
R e 5y 1 5 R i 1% 57 BB ) 1 5
s C/kPa @ /° CykPa @ /° | H& C/kPa ¢ /° CykPa @ /° WA ckPa @/ ° CykPa @ /°
21.86 4.56 4470 9.97 9.73  9.32 54.1 22.38 37.21 7.54  122.06 20.67
L1253 53 60.86 12.15 T 39.24  9.68 94.0 17.09 T 39.19 1726 60.56 29.60
T 19.49  4.24 19.64 18.44 'I‘E 15.17 12.45 m 67.03  4.64  50.97 29.18
21.75  9.04 4779 11.63 95.87 8.18 46.96 25.19
e 18.91 5.74 4325 13.05 o 2449  9.50  64.79 15.03 . 47.81 9.00  70.14 26.12
- C,/C,=2.29 o) ,.=227 CJC,=2.655 @@, =158 C./ C,=147; o, =290
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Table 14 Contrast between quick direct
sheer test and slow sheer test

e 37 Y 1 37

¥ ¥
b Co 2w Cu @ | # Cu ¢ Cu P
S /kPa /°  /kPa /° M /kPa /°  /kPa /°

21.5 19.40 67.80 25.28 5.4 6.38 4499 22.04

16.2 11.30 11.54 29.07 87.2 12.47 51.45 25.26
46.1 5.38 25.00 21.30 96.6 23.17 15.70 25.95
31.7 14.61 27.85 20.52 59.0 21.09 62.89 25.77

T. 442 9.61 24.00 25.05| T. 5.4 6.38 29.70 35.60

Ir
Ir

38.7 20.04 8.6 8.28 51.8 30.26
12.0 22.35 13.1 6.31 30.45 25.06

9.4 6.09 57.20 21.20
52.1 24.38 15.40 26.13

19.60 24.41

$ 14.67 14.67 31.24 24.24 | ¥ 37.43 12.70 37.95 26.17
i CJC,=1045 o /o =165 CJ/C=101: @ /@ =206

4 =%, BEREMRIISIENREL
1) ELYRIRAONE B SIS RIS XS e R

ke, c,=1.01~1.04 WEEMAL o /o =1.65-2.06;

2) ZhhiE R T S RETRI A T L BER T
lbc/c =147~2.56; WEEHEAMIL 0/ @ =1.58~2.90;

3) i e G e B A
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TR bR . W TR ER X ELE TR, XL
R TR, REZCR ] =g BT R AR R TS
.

% 3k

[1] Fredlund D G, Xing A> Huang S. Predicting the permeability
function for unsaturated soils using the soil-water
characteristic curve[J]. Canadian Geotechnical Journal,
1994, 31: 533-546.

21 B B, B W, 2SHEE A ALK R A+ 50
BERI LB T 0], A L 1%, 2003, 24 (1): 13-16.

(3] X, R ALK LR R R R RS
(3], PSRBT TS, 20035 29 (2): 65-66

[4] Fredlund D G» Rahardjo H. TEILAI £ 4 Ty . BRAPE,
SRAERA, B, 3595, Jbat T RS TO R, 1997

[5] SL237-1999, L TidBaifs).

[6] TB10018-2003, kit TR 5 S MR [S),

BRI 2T “BN AR AN 22

2007 %4 H 25 H N, Hibimg Tk K SR TRESEBE EAM0 N Um0 [ PReg AR 27 AERH

3 B T 2817

W2 b, FEHZHORKEF Jan Sundell 4% . F142 AALBORG K Peter V. Nielsen #% . B MR- Jenny
Su R, TR FEREEBL ., PR RS RLLEEL, HAAE TR AT, TR e s 2 OB O X
BT R 22200, R T BN R PR B R B S, | R Bk SR R, hE ST

WFFESFA G AR T TR . PRI 4 B KA 45

YL ppt PF, TR T 22 SR 9 BIS ORI R o



