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REF PEAK LARGE DISPLACEMENT
TESTED COMPONENTS SHEAR TEST

RATE No. 5 5 15 15 24 24 5 5 15 15 24 24 n Friction n Friction
Angle Angle

700 700 2,100 2,100 3,500 3,500 700 700 2,100 2,100 3,500 3,500
 Shear  Stress Shear Stress

Phase I (psi) ( o ) (psi) ( o ) (psi) ( o ) (psi) ( o ) (psi) ( o ) (psi) ( o ) (psf) ( o ) (psf) ( o )
Gravel/24 oz Geotextile/60 mil HDPE/Mar. Clay @ 0.04 in/min C1 3.1 32.6 8.8 31.1 12.9 28.0 2.3 25.4 7.7 27.8 10.9 24.1 131 27 77 24
Gravel/24 oz Geotextile/60 mil HDPE/Blk Crk Clay@ 0.04 in/min C2 2.5 27.4 6.9 25.2 8.7 19.6 2.4 26.5 6.4 23.7 8.2 0.1 203 18 196 16

Notes:
(1) Apparent friction angles are calculated by taking the arctan of shear stress /normal stress.
(2) Large displacement shear strength using the shear force at the end of the test.

TABLE 1

ONONDAGA LAKE SEDIMENT CONSOLIDATION AREA
Camillus, NY

SUMMARY OF STRESSES SUMMARY OF RESULTS
PEAK RESIDUAL

Normal Stress (psi) Normal Stress (psi)

Normal Stress (psf) Normal Stress (psf)



Shear Strength δ a
Parameters(3) (deg) (psf)
Peak 27 130 0.991
LD 24 75 0.978

Test Shear Normal Shear Drainage Gravel Clay Failure
No. Box Size Stress Rate Stress Time Stress Time γd ωi ωf γd ωi ωf ωi ωf τP τLD Mode

(in. x in.) (psf) (in./min) (psf) (hour) (psf) (hour) (pcf) (%) (%) (pcf) (%) (%) (%) (%) (psf) (psf)
1A 12 x 12 700 0.004 - - 700 24 - - - 102.8 21.7 20.5 - - 447 332 (1)
1B 12 x 12 2100 0.004 - - 2100 24 - - - 102.5 22.1 20.1 - - 1268 1107 (2)
1C 12 x 12 3500 0.004 - - 3500 24 - - - 102.6 21.9 19.0 - - 1862 1565 (2)
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GEOSYNTEC CONSULTANTS - ONONDAGA SCA PHASE 1
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ConsolidationSoaking GCL Shear Strength
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Upper Shear Box:  Drainage gravel nominally compacted/ 
GSE 240E (24 oz) nonwoven geotextile #130401943 with heart-treated side up/
GSE 60-mil textured HDPE geomembrane # 102158865/
Lower Shear Box: Marcellus clay #LP-087compacted to approximately 95% of max standard Proctor density at 3% wet of OMC (OMC = 19.5%) 

NOTES:
(1) Sliding occurred at the interface between the geotextile and geomembrane.
(2) Sliding occurred at the interface between the geomembrane and clay.
(3) The reported total-stress parameters of friction angle and adhesion were determined from a best-fit line drawn through the test data.  Caution should be exercised in using these strength  
parameters for applications involving normal stresses outside the range of the stresses covered by the test series.  The large-displacement (LD) shear strength was calculated using the shear 
force measured at the end of the test.
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Shear Strength δ a
Parameters(2) (deg) (psf)
Peak 18 205 0.946
LD 16 195 0.952

Test Shear Normal Shear Drainage Gravel Clay Failure
No. Box Size Stress Rate Stress Time Stress Time γd ωi ωf γd ωi ωf ωi ωf τP τLD Mode

(in. x in.) (psf) (in./min) (psf) (hour) (psf) (hour) (pcf) (%) (%) (pcf) (%) (%) (%) (%) (psf) (psf)
2A 12 x 12 700 0.004 - - 700 24 - - - 97.1 24.7 23.4 - - 363 349 (1)
2B 12 x 12 2100 0.004 - - 2100 24 - - - 97.4 24.4 23.7 - - 989 923 (1)
2C 12 x 12 3500 0.004 - - 3500 24 - - - 97.6 24.1 23.2 - - 1249 1175 (1)
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GEOSYNTEC CONSULTANTS - ONONDAGA SCA PHASE 1
INTERFACE DIRECT SHEAR TESTING (ASTM D 5321)

ConsolidationSoaking GCL Shear Strength
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Upper Shear Box:  Drainage gravel nominally compacted/ 
GSE 240E (24 oz) nonwoven geotextile #130401943 with heart-treated side up/
GSE 60-mil textured HDPE geomembrane # 102158865/
Lower Shear Box: Black Creek clay #LP-088 compacted to approximately 95% of max standard Proctor density at 3% wet of OMC (OMC = 22%) 

NOTES:
(1) Sliding occurred at the interface between the geomembrane and clay.
(2) The reported total-stress parameters of friction angle and adhesion were determined from a best-fit line drawn through the test data.  Caution should be exercised in using these strength  
parameters for applications involving normal stresses outside the range of the stresses covered by the test series.  The large-displacement (LD) shear strength was calculated using the shear 
force measured at the end of the test.
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Figure 1.   Sliding at the interface between the geomembrane and clay #LP-088  (Test 
#2B at 2100 psf). 
 
 

 
 
Figure 2.   Deformed top surface of the geomembrane at the completion of Test #2C at 
3500 psf. 

Shear displacement between the 
geomembrane and clay 



 
 
Figure 3.   .   Top surface of the clay at the completion of Test #2C at 3500 psf. 
 
 

 
 
Figure 4.  Deformed top surface of the geomembrane at the completion of Test #1C at 
3500 psf.  

Clay #LP-088 



 
 
Figure 5.   Top surface of the clay at the completion of Test #1C at 3500 psf. 
 
 

 
 
Figure 6.  Sliding (shear failure) at the interface between the geotextile and geomembrane  
(Test #1A at 700 psf). 
 
 

Clay #LP-087 






















































































































































































































































