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OBJECTIVE 

VENEER STABILITY ANALYSES 
SIDE SLOPE COVER SYSTEM 

To assess the veneer stability of the proposed sideslope cover system. 

BACKGROUND 

The proposed sideslope cover system cross-section is shown on Attachment 1. These 
materials will be placed on both the 3H: 1 V north and 4H: 1 V east slopes. The north and east 
slopes are shown on Attachment 2. The proposed cover system configuration will promote 
run-off and will minimize infiltration. Test data for the proposed Infiltration Layer soil is 
presented in Attachment 3. 

ANALYSIS 

A traditional infinite slope analysis was used to assess the stability of the cover soil 
(sloughing analysis). 

1. Internal stability (sloughing) of the cover soils- Infinite Slope Analysis 

Sloughing is evaluated to account for possible shallow failure within the final cover soil and 
is a function of the soil strength properties, density and moisture conditions. Two conditions 
were evaluated: a moist condition and a condition considering a hydrostatic seepage force 
within the cover soil. Given the fine-grained composition of the infiltration layer soil (CL), 
and in consideration of the inclination of the slopes on which it will be placed ( 4H: 1 V to 
3H: IV), it is expected that the majority of precipitation will run-off the slope rather than 
infiltrate into the cover soil. 

1. SLOUGHING ANALYSIS- infinite slope: 

Sloughing of the final cover soil can be evaluated using the infinite slope equation shown 
below (Hausmann, 1990). A minimum factor-of-safety of 1.5 is typically required for 
long-term, steady-state stability. The analysis was completed conservatively assuming no 
cohesion in the cover soil, an internal friction angle of 26.6°, a slope inclination of 3H: 1 V 
(18.4° or 33%) and a cover soil thickness of 24 inches. These parameters are 
representative of the proposed site conditions. 

where: 

FS = _c'_+_(z_*--'-r_* _co_s_2 ;_/3_-..;_JL_)_*_t_an_¢'---' 
(z * r *cos/]* sinfJ) 

z = 2 feet = cover soil thickness 
y = 118 pcf =unit weight of composite soil sample @ 95% DOC 
~ = 18.4° (3H:1V, 33%) =north slope angle 
~' = 26.6° =from literature for CL material reduced by 5% to 
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reflect 95% DOC- see Attachment 4 
c' = 0 psf = cover soil cohesion (conservative estimate) 
!.l = hw * Yw * cos2P = 0 =long term hydrostatic pressure 
hw = 0 = height of water within cover soil 

FS = Opsf+ ((2ft* 118 pcf* cos218.4°)- Opsf) * tan26.6° = 1.51 

(2ft* 118 pcf* cos 18.4° *sin 18.4°) 

FS = 1.51 > 1.5 ok 

The effects of seepage forces on final cover soil stability are normally evaluated. The 
analysis was completed assuming 25%, 50%, and 75% saturation of the cover soil. 

!.l = hw * Yw * cos2P 
= (0.5 ft) * 62.4 pcf* cos218.4° = 28.1 psf(25% saturation) 

where: 

FS = 0 psf +((2ft* 118 pcf * cos218.4°)- 28.1 psf) *tan 26.6° 1.31 
(2ft* 118 pcf* cos 18.4° *sin 18.4°) 

FS = 1.31 > 1.3 ok 

where: !.l = hw * Yw * cos2P 
= (1.0 ft) * 62.4 pcf* cos218.4° = 56.2 psf(50% saturation) 

FS = 0 psf + ((2 ft* 118 pcf * cos218.4°)- 56.2 psf) * tan 26.6° = 1.11 
(2ft* 118 pcf* cos 18.4° *sin 18.4°) 

FS = 1.11 < 1.3 ng 

where: !.l = hw * Yw * cos2P 
= (1.5 ft) * 62.4 pcf* cos218.4° = 84.3 psf(75% saturation) 

FS = 0 psf +((2ft* 118 pcf * cos218.4°)- 84.3 psf) *tan 26.6° = 0.91 
(2ft* 118 pcf* cos 18.4° *sin 18.4°) 

FS = 0.91 < 1.3 ng 

RESULTS 

Based on the analyses it can be seen that under normal (moist) conditions the sideslope 
soils will be stable as evidenced by a factor-of-safety greater than 1.5. Based on the 
hydrostatic conditions analyzed, it can be seen that if the infiltration layer was to become 
more than 25% saturated (6 inches) that the factor-of-safety would fall below the desired 
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short-term value of 1.3. A saturation depth of 15 inches (~60%) represents an incipient 
failure condition, i.e., factor-of-safety of 1.0. The variation between head build-up and 
factor-of-safety are shown on Figure 1. 
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It can be concluded from these analyses that under normal (moist) conditions the 
sideslope of the landfill will remain stable. Should the cover soil become partially 
saturated on a temporary basis, the slope will continue to remain stable. In the 
unlikely event the cover soil was to be more than 60% saturated, there would be a 
significant risk for sloughing failures to occur. However, this is unlikely given the 
slope inclination and the fine-grained composition of the Infiltration Layer soil that is 
proposed for use as cover soil which will inhibit infiltration and promote runoff. The 
drainage composite included within the Infiltration Layer will provide a means to 
convey any water that infiltrates through the Infiltration Layer to the toe of the slope. 
It is therefore concluded that saturation of the Infiltration Layer is highly unlikely and 
that the cover system will remain stable. 

REFERENCES 
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Publishing Co. 
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Attachment 1 
Typical Sideslope Configuration 
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Attachment 2 
Site Plan 
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Attachment 3 
Infiltration Layer Soil Test Data 

Particle Size Distribution Report 
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Lean clay with sand 
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COMPACTION TEST REPORT 
Curve No.: 06-102,103,104 

Project No.: 71610 
Project: T A 7l Los Ahunos t nntlfill 

Loeatlon: Composite ot the Bmrow Pit samples for lnfiltmion Malena! 

Elev./Depth: -I O' to-5O' Sample No. 06-102,103,104 
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MATERIAL DESCRIPTION 
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Date: 5/24106 
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Attachment 4 
Engineering Properties of Soil Based on Soil Classification 
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