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The Relationships between Excess Pore Water Pressure and Strain in
Normally Consolidated Saturated Clays During Undrained Shezr
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Abstract

Consolidated undrained standard triaxial tests for two remoulded clays and one undisturbed clay
were carried out in order to find out the relationship between excess pore water pressure and
axial strain in mormally consolidatated saturated clays during undrained shear. Tests were performed
with isotropically-normally consolidated specimens by strain controlled and stress controlled
loading.

As the result of this study a hyperbolic function expressing the relationship between pore water
pressure and strain was found out, and it showed the same form as the Kondner’s hyperbolic fun-
ction for stress-strain behaviour. Two parameters used for the function can be obtained by CU-

triaxial test.
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Seosan Clay ! Marine Clay | Remoulded L2635 ] 44 22 46
Panwall Clay ‘ Marine Clay | Undisturbed { 2.72| 34 13 [ 36

Table 2. Soils and Types of Test

Confining §
Sym bol l Soils pressure TS’IP;COf
(kg/cm?)
Remoulded | 1.0 ! Strain
RHDC | Hadong 2.0 ' Controlled
Kaolin | 3.0 ! Test
| Remoulded 1.0 ' Stress
RHSC ‘ Hadong 2.0 [ Controlied
' Kaolin | 3.0 | Test
- ]
Seosan 0.6 | Strain
RSDC Marine 1.0 | Controlled
Clay 1.6 ‘ Test
’ 2.0 l
] Panwall | 1.0 { Stress
UPSC  Marine | 3.0 | Controlled
; Clay 3.0 | Test
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2.0 41.65 1.09 . 23.82;0.”1306 0. 81
|
3.0 40.19 1,05 - —zu, 30072
B, 0.19 0.3 | .35

Note : 1) w, : Water Conetent after Consolidation
2) e.: Veid ratio after Consolidation
3) C. : Compression Index
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Table 4.

Normalized Stress vs. Strain Curves.

Parameters for hyperbolic Stress-Strain
functions.
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Table 5. Parameters for hyperbolic Pore Pressure-
Strain function,

Test I Tsu l rof* ‘Rf**

RHDC 1.22 ) 1. 49 1.37 0.92
|
|
[
!

RHSC 1.11 1. 45 1.34 0.92
RSDC 1.43 0.94 0. 84 0.89
UPSC 1.58 1.27 1.21 0.95

Note: * r,r is the average (0,—0;)s value devided
by ¢,
** Ry=(01=03)5/(01=0)u=r:f/Twu

*

Test g Ui, | Tuu Tur Ry

RSDC 0.20 0.72 0.51 0.71

RHDC ‘ 0. 83 0.70 0.62 ? 0. 89
|
UPSC | 0.01 0.56 0.52 |

1]
l

RHSC | 0.97 0.70 ‘\ 0.67 0.96
|

0.93

Note: * r,r is the average du,s values devided by
0.. when du,r is du, at faiure.
** Rup=duss/Qus=rus/Tus.
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~ Table 6.

Summary of the Pore Pressure-Strain Relation Data for Isotropically
Normally Consolidated Clays.

| i
(1 } Soils I/,,‘{’Lv‘ ;’I (52:) fl‘(’;‘z‘ Teu EXUI,(,)‘ d Pux ‘1 %": : Remarks
R | Hadong Kaolin 48 9 1.22 1.49) 0.83 0.65 0.68 Strain controlled Test
R | Hadong Kaolin 48 9 1.11) 1.45 0.97] 0.70, 0. 87] Stress controlled Test
R | Segsan Clay 44 22 1.43 0.94/ 0.20, 0.72) 0.14 Strain controlled Test
U ‘ Panwall Clay 34 13 3 1.58 1.27] 0.91) 0.56/ 0.58 Stress Controlled Test
E Data from other Researches t Reference No,
R | Burgess Piegment No. ' 35 1.67 0.24 1.25 0.78 0.75f 12
10 Kaolin l i ’
R | Edgar Plastic Kaolin 57} 26, 2.04 0.74 1.1110.78 0. 54} 19
R | Fire Clay Flour l 10, 1.33; 0.79) 0.99 0.691 0.74 19
R | Kaolinite 57, 26 ‘ 0. 42‘ 0.76 f 20
R | Grundite 37 11 { 0.50, 0.55 ‘ 20
R | Detroit Silty Blue Clay ! 40 15 | 2.50, 1.01] 0. 32’ 0.56 | 0.13 20
U | Skabo Clay 52 22 5 ] a8 oz I 15
U St. Thuribe Clay 39 10 >20 ' BSY 11' 0.86 | 15
U | Luisville Clay 60 36 13 | | 0.950.74 | 15
U | Kawaski Clay 80 10 3.33 0.84 1.11j 0.193" 0. 33 26
U | Boston Blue Clay 33 155 5~10) 4. 00( 0.65 1.60. 0.77 | 0.40 26
U | Brobekkveien Clay | 37 16 7 1.00{ 0.79 | 15
(1) R=Remoulded, U : Undisturbed
(2) S:=Sensitivity
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Fig.11. Relationship between Skemptions Pore

Pressure Parameter A and Strain.
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