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Problem Statement 

Determine the required length of liner runout from the top of the landfill liner sideslope — with and without an 
anchor trench. 
 

References 

1. Summary of Geotechnical Design Parameters contained in this Report as Appendix III-D.5.1. 

2. Design detail of liner termination, including slope of geomembrane liner runout contained in Design 
Drawing Set in this Application. 

3. Koerner, R.M., “Designing with Geosynthetics.”  Prentice Hall, Fifth Edition (attached pages). 

4. GSE (manufacturer) product information for 60-mil textured HDPE geomembrane (attached pages). 
 

Assumptions 

 The equations developed by Koerner (Reference No. 3) were modified to account for the 3H:1V slope of 
the geomembrane liner runout (refer to attached schematics following calculations). 

 With the assumption that an anchor trench is included, the following equation was derived from the 
Koerner equation (Reference No. 3) to determine the required length of geomembrane runout:  
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Solving for : 

2 cos 1 sin ∅ tan cos

tan
 

 
 With the assumption of NO anchor trench is included, the following equation was derived from the Koerner 

equation (Reference No. 3) to determine the required length of geomembrane runout:  
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Where, 

   Tallow =  allowable tension in geomembrane =   
     =  allowable geomembrane stress = /  
     =  ultimate geomembrane stress 

t =  thickness of geomembrane 
FS =  factor of safety 

    =  slope angle (degrees) 
   q =  surcharge pressure =  
    =  depth of cover soil 
    =  unit weight of cover soil 
    =  angle of shearing resistance (interface friction angle) between  
        geomembrane and soil (or other geosynthetic interface) 
   LRO =  length of geomembrane runout (unknown) 
    =  average horizontal stress in anchor trench =  

 =  average vertical stress in anchor trench =   
    =  unit weight of backfill soil 

    =  average depth of anchor trench = cos  

    =  1 sin∅ 

    =  depth of anchor trench 
   ∅ =  angle of shearing resistance of backfill soil 
    =  vertical stress due to geomembrane force 

 

 Geomembrane thickness, t = 60 mil = 0.06 inches. 

 Assumed geomembrane yield strength = 132 lb/in width (Reference No. 4). 

 Interface friction angle (δ) for soil to geosynthetic interface, 	 	29°. 

 Backfill and cover soils assumed to be lightly recompacted cohesive soil for which the unit weight was 
estimated to be 132 pcf (Reference No. 1). 

 A 3-foot thick final cover soil layer over runout (  = 3 feet), for which  = 129 pcf. 

 Estimated depth of anchor trench is 1.5 feet ( = 1.5 feet), for which backfill = 129 pcf. 

 Internal shear strength of backfill soil, ∅	 	13.5°	 

 Liner sideslope angle (3H:1V), 	 18.4°  
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Calculations 

First, the allowable tension on the geomembrane is calculated: 

		 132
1

0.06	
	2,200	  

Assume a Factor of Safety (FS) = 2: 

   	 	 2,200	psi	/	2 	 	1,100	psi	

		 	 1,100	 0.06	
12
1

792  

 
Calculate the length of runout ( ) required when an anchor trench is utilized. 

2 cos 1 sin ∅ tan cos

tan
 

792 2 129 1.5
3

cos 18.4° 1 sin 13.5° tan 29° 1.5 cos 18.4°

3 129 tan 29°
 

	0.47	 	

 
Calculate the length of runout required when an anchor trench is not utilized: 

cos sin tan
cos
tan

 

	 792 cos 18.4° 792 sin 18.4° tan 29° cos 18.4°
3 129 tan 29°  

	2.57	 	
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Results 

Assuming 3-feet of final cover soil over the liner runout and a 1.5-foot deep anchor trench, the minimum 
required length of liner runout between the top of liner slope and the edge of the anchor trench was calculated 
to be approximately 0.47-feet in the horizontal direction. If no anchor trench is constructed, the minimum 
required length of liner runout beyond the top of the liner slope is approximately 2.57-feet in the horizontal 
direction.  A summary of the minimum required lengths of liner runout for the two scenarios are presented below 
in Table 1. 

 

Table 1 
Minimum Required Length of Sideslope Liner Runout 

With Anchor Trench 1,2 NO Anchor Trench 1 

0.47 feet 2.57 feet 

Notes: 

1.   Depth of cover soil over liner runout assumed to be 3-feet. 
2.   Depth of anchor trench assumed to be 1.5-feet. 
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Schematics: 
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Anchor Trench Equations 
(Koerner) 
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