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Relationship between normalized shear stress and effective normal stress for
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Note:
Accumulated deviatoric plastic 
strains during excavation εoP < 5%.

Note:
Strain-softening starts when
εoP = 5%. It is complete when 
εoP = 20%.

εoP = 5%εoP = 20%

Rupture Surface

t = 9yr

t = 14.5yr

9 years After Excavation

Rupture Surface

Peak

Between
Residual

0 25mScale

εoP = 50% εoP = 20%

P 

εoP = 5%

a

14.5 years After Excavation - Just Before Collapseb

Typical Analysis (S3): 3:1 slope, 10 m high, Ko = 1.5, Surface Suction 10 kPa. Contours of 
Accumulated Deviatoric Plastic Strain, εo

Figure by MIT OCW.
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0,'~4

TABLE II. RESULTS OF RESIDUAL STRENGTH TESTS ON M I XTURES.

Mineral
Content Residual State
m dry wt. - k1.0kg/cms '

Miture a w tI, ..•gtn
A. MIXTURES CONTAINING MONTMORILLONITE
Montmorillonite - Na 0 50/50 200 92 0.09

andQuartz 25/75 25 75 96 s0 0.11
10/90 10 90 44 60 0.42
6/95 5 95 39 54 0.01

Moatmorillonite - Na 30 50/50 60 50 72 84 0.24
and Quartz 25/76 2S 75 51 69 0.36

10/90 10 90 34 64 0.56
Montmorillonite- Na 30 50/50 50 50 150 90 0.21

and Amorphous SiO. 25/75 25 75 87 78 0.24
Bentoniteand Quartz 0 75/25 44 56 61 84 0.12

50/50 62 38 52 75 0.26
26/76 81 19 42 63 0.40
15/85 89 11 82 53 0.64

Bentonite and 0 91/9 32 68 70 89 0.10
Amorphous SiO 82/18 39 61 A6 84 0.11

68/32 49 51 68 81 0.13
47/53 65 35 60 76 0.18
26/7 S81 19 47 66 0.27
10/90 92 8 51 61 0.49

B. MIXTURES CONTAINING KAOLINITE AND GRUNDITE
Kaolinite and Quart 0 75/25 25 ' 75 40 88

50/50 50 50 30 73
25/75 75 25 23 54

Kaolinite and 0 75/25 25 75 44 89
Amorphous Si 50/50 50 50 31 74

Grundite- Na 0 75/25 25 75 67 91
and Quatz 50/5 0 50 49 79

25/75 76 25 36 62
Grundite - Na 0 75/25 25 75 63 91

and Quartz 50/50 50 50 40 77
25/75 75 25 36 62

C. MIXTURES CONTAINING HYDROUS MICA
Iydrous mica I -N 0 75/2 48 52

and Quaurt 50/50 65 35
IHydrous mica I - Na 30 76/25 48 52

and Quatz 50/50 66 35
Hydrous mia I - K 0 75/25 48 52

and Quart 50/50 6s 35
Hydrous mica I - K 30 75/25 48 52

and Quartz 50/50 6 35
Hydrous iica It- Na 0 75/25 33 67

50/50 65 45
Hydrous mica II - Na 30 75/25 33 67

ao/so 55 45
Hydrous mica I - Ns 0 7/ 33 67

5/5 6 45
Hydrous mica III - Na 30 75/25 33 67

50/50 65 45
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Fig. 4. Relative residual strength
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Figure by MIT OCW.
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