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Calculation of the horizontal coefficient of subgrade reaction
with the flat dilatometer test
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Abstract: The horizontal coefficient of subgrade reaction, K, ,

plays a significant role in problems dealing with laterally or loaded piles, excava-

tion and tunnel engineering. The calculation formula for the horizontal coefficient of subgrade reaction is derived from the principle of the flat

dilatometer test. And the influence factors of Ky, ,

such as the width and shape of foundation, the rigidity and plexibility of the foundation and the

rate of loading are considered respectively. then, the values of K, are obtained from the caleulation formula according to the data of irrsitu DMT in

Shanghai, and the calculated values of K, are almost equal to those suggested in the code.
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Fig. 1 Deformation of the membrane and soil
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Table 1  Use of material index [ to classify soil types

MG 1, < 0.1 0.1~ 0.35 0.35~ 0.6

0.6~ 0.9

0.9~ 1.2 1.2~ 1.8 1.8~ 3.3 > 3.3
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Fig. 2 Positions of the membrane( Py and P, )
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Table 3 Correcion coefficients for the shape, rigidity

and flexibility of the foundation, X

I H A FtE A HifE

[ JE 1.0 1.08
Vb 0.89 0.97
1.5 0. 74 0.79

2.0 0.65 0.70

6 L/ B 3.0 0. 56 0.59
4.0 0.50 0.53

5.0 0. 46 0.49

10.0 0.38 0. 40
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Table 4  Average values of the horizontal coefficient of

subgrade reaction for different =oil layers

(R S Y S SR
5 [kPa J(KN * m ") J(KN*m ™)
@ 124 0.81 169091 0.0750.97 0.71 8782
rg:" @ 78 0.28 106042 0.067 0.97 0.58 4003
@ 123 0.33 167216  0.068 0.97 0.60 6628
@ 116 0.74 158182 0.0750.97 0.70 8008
“;; @ 67 0.24 91636 0.066 0.97 0.57 3356
@ 114 0.29 155782 0.067 0.97 0.59 6000
@ 93 0.67 126818 0.0740.97 0.68 616l
“Sf @ 61 0.23 83182 0.066 0.97 0.57 3036
@ 106 0.27 144859 0.067 0.97 0.58 5451

KR 4 AT 2 00 1) B K S 70 R BUE 5 A
RO HERE AR LB (WK 5)' ", AT LA A A
Sl

x5 K HESHCHEFEZLER
Table 5 Comparison hetween the caleulated values

of K, and those in the code

25 WS K, /(KNem ™) HEFETEEEL K /(KNem™ )

® 6161~ 8782 5000~ 10000
@ 3036~ 4003 3000~ 5000
® 5451~ 6628
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Fiz. 3 Relation between K ( horizontal coefficient of subgrade
reaction) and Z (depth) for different soil layers
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