Appendix A

Tables

Results for Example Problems

See Appendix B for figures showing
example slopes and critical slip surfaces.
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Table 4: Factor of Safety Summary Table

Se

Slope Slope No.1 Slope No.2 Slope No.3 Slope No.4 Slope No.5 Slope No.6 Slope No.7 Siope No.8 Slope No.9 Slope No.10 Slope No.11

e | Mo | Homagaaus | Uit | Tedback | Wt Teoac e Sk el | sl | stajod | T3 | 5,

Slope Slope with a | Layered Slope Soils Sand Residual Soil Clay Soil Sand Homogenous Homogenous
Crack Sand Sand

Best Es“":;tg 12710132 | 12810133 | 1.37t01.42 | 1.12t01.16 | 060100.65 | veryuncertain | 1.00t01.05 | 1.08t01.12 | 11110116 | 13010135 | 1.41t01.46
Spencer] 1.30 1.29 1.42 1.14 0.65 0.98 1.02 112 1.13 1.34 1.41
§ Bishop 1.29 1.28 1.41 1.14 0.56 1.45 1.00 1.20 1.13 1.34 1.41
E Simp. Janbu 1.15 1.14 1.20 1.13 0.64 1.35 1.08 1.07 1.10 1.33 1.39
L&K 1.32 1.31 112 1.20 0.76 1.48 1.00 1.26 1.20 1.37 1.44
Spencer] 1.30 1.29 1.40 1.14 0.60 078 1.02 . 1.09 1.14 1.35 1.42
z Bishop 1.29 1.28 1.39 1.14 0.60 0.67 1.01 1.20 1.14 1.35 1.41
[g’ Simp. Janbu 1.15 1.14 1.21 1.05 0.61 0.76 1.07 0.99 1.08 1.33 1.39
? M&P) 1.28 1.28 1.37 1.14 0.60 0.80 1.03 - 1.13 1.36 1.40
Ordinary 1.04 1.02 0.85 1.12 0.62 0.12 1.00 1.00 1.10 1.34 1.41
Spencer, 1.31 1.30 1.40 1.15 0.62 1.48 1.02 1.10 1.06 1.34 143
Bishop 1.29 1.29 1.39 1.15 0.58 1.50 1.00 1.21 0.97 1.33 1.43
é Simp. Janby 1.15 1.14 1.22 1.06 0.62 1.35 1.06 0.98 1.03 1.32 1.38
? L&K 1.32 1.31 1.39 1.19 0.61 0.81 1.04 1.30 1.06 1.33 1.41
Ordinary 1.05 1.04 0.94 1.13 0.63 1.42 1.00 1.00 1.04 1.34 1.42
5‘ Simp. Janbu’| 1.24 1.23 1.34 + + + + + + + +
§ Bishop| 1.29 1.28 1.41 + + + + + + + +
& Spencer, 1.34 1.32 1.45 1.20 0.59 1.23 0.99 1.06 1.16 1.39 1.50
5 Bishop 1.34 131 1.39 1.16 0.74 0.63 1.06 1.13 1.13 1.35 1.41
2 Simp. Janbu 1.20 1.18 1.23 1.12 0.76 0.30 1.10 1.08 1.18 155 155
2 Simp. Janbu 1.15 1.13 1.24 Lt L L L L e 1.24 0.91
o Bishop 1.29 1.28 1.41 L i8S Lt e Lt L 1.28 1.18
g Wedge Method| 1.22 1.18 1.39 1.03 0.65 1.16 0.84 1.26 1.1 1.36 1.44
§ g Circular Method 1.32 1.30 1.40 1.19 0.62 0.69 0.91 1.20 1.12 1.35 1.41

* Simplified Janbu with empirical approximate adjustment
- Solution did not converge.

+ XSTABL has no provision for reinforcement.

1t RSS only allows for horizontal reinforcement.
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Table 5: Factors of Safety by Spencer's Method

Slope Slope No.1 Slope No.2 Slope No.3 Slope No.4 Slope No.5 Siope No.6 Slope No.7 Slope No.8 Slope No.9 Slope No.10 Slope No.11
. Unreinforced ) Tiedback Wall | ... L a 15-Ft Geogrid 35-Ft Geogrid
Title gg:énf::;i: Homogenous | Unreinforced T';dfac:rgja" in T'iidgﬁcgzra" aoggn?ge:r“/gj: Soil Nailed Wall | Soil Nailed Wall Wallin Wall in
Slg o Slope with a | Layered Slope Saggls Homogenous Residual Soil Cla? in Layered Soil | in Silty Sand Homogenous Homogenous
P Crack Sand 0 Y Sand Sand
UTEXAS4 1.30 1.29 1.42 1.14 0.65 0.98 1.02 1.12 1.13 1.34 1.41
Spencer
SLOPE/W 1.30 1.29 1.40 1.14 0.60 0.78 1.02 1.09 1.14 1.35 1.42
Spencer]
SLIDE 1.31 1.30 1.40 1.15 0.62 1.48 1.02 1.10 1.06 1.34 1.43
Spencer]
(1)
XSTABL + + + + + + + + + + +
Spencer]
WINSTABL 1.34 1.32 1.45 1.20 0.59 1.23 0.99 1.06 1.16 1.39 1.50
Spencer]
Rss® 1.29 1.28 1.41 Lt Eo3 o3 ol o3 ot 1.28 1.18
SNAIL® 1.22 1.18 1.39 1.03 0.65 1.16 0.84 1.26 1.11 1.36 1.44
GOLDNAIL® 1.32 1.30 1.40 1.19 0.62 0.69 0.91 1.20 112 1.35 1.41

- Solution did not converge.
+ XSTABL has no provision for reinforcement.

1t RSS only allows for horizontal reinforcement.

Notes: (1) XSTABL does not search using th e Spencer Method.

are shown here for comparison with the Spencer Method values.

(2) RSS does not use the Spencer Method. Factors of safety for Bishop's Modified Method

Factors of safety are shown here for comparison with the Spencer Method values.

(3) The Programs SNAIL and GoldNail do not use the Spencer Method. They use their own unique methods.
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Table 6: Factors of Safety by Bishop's Modified Method

Slope Slope No.1 Slope No.2 Slope No.3 Slope No.4 Slope No.5 Slope No.6 Slope No.7 Slope No.8 Slope No.9 Slope No.10 Slope No.11
’ Unreinforced . ) . - . . 15-Ft Geogrid 35-Ft Geogrid
T reinforced | Homogenous | Unreinforced Tiedback Wall Tiedback Wal i T'edgﬁ‘lcc';\)’:f‘" in '?‘°r':c:“n?:e:r:’(‘)’32 Soil Nailed Wall| Soil Nailed Wall] ~ Wallin Wall in
° Slg Slope with a | Layered Slope S YI Sog d Residual Soil Clag in Layered Soil | in Silty Sand Homogenous Homogenous
ope Crack olls an esl ol Y Sand Sand
UTE).(AS4 1.29 1.28 1.41 1.14 0.56 145 1.00 1.20 1.13 1.34 141
Bishop
SLOFE/W 1.29 1.28 1.39 1.14 0.60 0.67 1.01 1.20 1.14 1.35 141
Bishop
S.UDE 1.29 1.29 1.39 1.15 0.58 1.50 1.00 1.21 0.97 1.33 1.43
Bishop
XSTABL 1.29 1.28 1.41 + + + + + + + +
Bishop
WlNSTABL 1.34 1.31 1.39 1.16 0.74 0.63 1.06 1.13 113 1.35 141
Bishop
RSS
Bishop 1.29 1.28 1.41 Tt oS e e T Lt 1.28 1.18
SNAILY 1.22 1.18 1.39 1.03 0.65 1.16 0.84 1.26 1.1 1.36 1.44
GOLDNAIL™ 1.32 1.30 1.40 1.19 0.62 0.69 0.91 1.20 1.12 1.35 1.41

+ XSTABL has no provision for reinforcement.
1 RSS only allows for horizontal reinforcement.

Notes: (1) The Programs SNAIL and GoldNail do not use the Bishop Method. They use their own unique methods.
Factors of safety are shown here for comparison with the Bishop Method values.
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Table 7: Factors of Safety by Janbu's Simplified Method

Slope Slope No.1 Slope No.2 Slope No.3 Slope No.4 Slope No.5 Slope No.6 Slope No.7 Slope No.8 | Slope No.9 Slope No.10 Slope No.11
Unreinforced | Unreinforced . Tiedback Wall | Tiedback Wall {Tiedback Wall in| Soil Nailed Wall | Soil Nailed | Soil Nailea | 15FtGeogrid [ 35-Ft Geogrid
) Homogenous | Unreinforced . . 8 . . P Wall in Wall in
Title Homogenous . in Layered |in Homogenous Filt Over in Homogenous Wall in Wall in Silty
Slope Slope with a | Layered Slope Soil Sand Residual Soil ci Lavered Soil Sand Homogenous Homogenous
p Crack ils an esidual Soi ay aye Sand Sand
UTEXAS4
Simp. Janbu 1.15 1.14 1.20 1.13 0.64 1.35 1.08 1.07 1.10 1.33 1.39
SLOPE/W
Simp. Janbu 1.15 1.14 1.21 1.05 0.61 0.76 1.07 0.99 1.08 1.33 1.39
SLIDE
Simp. Janbu 1.15 1.14 1.22 1.06 0.62 1.35 1.06 0.98 1.03 1.32 1.38
(2)
.XSTABL 1.24 1.23 1.34 + + + + + + + +
Simp. Janbu
WINSTABL
Simp. Janbu 1.20 1.18 1.23 1.12 0.76 0.30 110 1.08 1.18 1.55 1.55
RSS
Simp. Janbu 1.15 1.13 1.24 o3 ges e o3 o3 o3 1.24 0.91
SNAILY 1.22 1.18 1.39 1.03 0.65 1.16 0.84 1.26 1.1 1.36 1.44
GOLDNAIL™ 1.32 1.30 1.40 1.19 0.62 0.69 0.91 1.20 112 1.35 1.41

+ XSTABL has no provision for reinforcement.

Notes: (1) The Programs SNAIL and GoldNail do not use the Simplified Janbu Method. They use their own unique methods.

Factors of safety are shown here for comparison with the Simplified Janbu Method values.
(2) XSTABL reports the factor of safety using Janbu's correction factor. Uncorrected values are provided
for comparison with other uncorrected values.

Slope Slope No.1 Slope No.2 Slope No.3
XSTABL Simp| 4 5, 1.231 1.344
Janbu
Correction
Factorl 1.079 1.080 1.086
Janbu's "F." 1.15 1.14 1.24
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Table 8: Difficulty Index (Dl)

Slope Slope No.1 Slope No.2 Slope No.3 Slope No.4 Slope No.5 Slope No.6 Slope No.7 Slope No.8 Slope No.9 Slope No.10 Slope No.11
. Unreinforced . . . . — . 15-Ft Geogrid 35-Ft Geogrid
Title ;Jg:mfg’rlc;ic; Homogenous | Unreinforced T';dtg ckr\gjall iTl'_eidba:ke\:‘Voall Tledgacgy:f" in ioﬂyn?geg,:/gj: S(\);\l,::lailrl]ed Soil Nailed Wall in Wall in Wwall in
S(:g o Slope with a | Layered Slope S yle n orsn 9 d us Residual Soil i 9 Lavered Soil Silty Sand Homogenous Homogenous
P Crack ofls an esi o ay vere Sand Sand
UTEXAS4|
Spencer 1.30 1.29 1.42 1.06 0.17 0.10 0.84 0.78 0.13 0.15 0.15
Unreinforced
UTEXAS4 1.30 1.29 1.42 1.14 0.65 0.98 1.02 1.12 1.13 1.34 1.41
Spencer
Difficulty Index 1.00 1.00 1.00 1.08 3.89 9.81 1.22 1.43 9.02 9.24 9.61
SLOPE/W,
Spencer 1.30 1.29 1.40 1.06 0.11 0.1 0.78 0.82 0.11 0.16 0.1
Unreinforced
SLOPE/W 1.30 1.29 1.40 1.14 0.60 0.78 1.02 1.09 1.14 1.35 1.42
Spencer
Difficulty Index 1.00 1.00 1.00 1.08 5.27 7.40 1.32 1.33 10.51 8.34 12.56

Note: (1) Factors of safety are by Spencer's Method.

(2) The value of DI depends on the values of factor of safety with and without reinforcement,

which can result in different values of DI for different programs, as illistrated here.




