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Plate C-18:  Settlements at Pipe Invert Due to Loss of Ground From Collapse of Annulus Around Bore  
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Assumptions about loss of ground

LG = 100% VL

VLG = 50% VL

VLG = 30% VL

δ = 8 in

δ = 4 in

δ = 2.4 in

 
L
a = (  

z
2a)

0.8

2a = 58 in = 4.833 ft

z = 23 ft

 
L
a = 3.48

L = 3.48 x  
58 in
2 x 12 = 8.41 ft ~ 8.5ft

Settlement Trough = 4i

V
δ = VL

VL =  
π
4 (Do

2 - di
2) =  

π
4 (582 - 362) = 2,068 in2

VL = 2,068 in2  
π
4 = 1,624 in2/ft

Vδ =  
4i x δ

2  =  
34
2  x 12 in/ft = 204 in x δ

1,624 in2/ft = 204 in x δ

δ = 7.96 in ~ 8 in

Vδ = Volume in
Settlement Trough

V  = Annulus Volume

20 ft 20 ft

17 ft = 2i 17 ft = 2i

δ


