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The evaluation of Elastic modulus of the Foundation by
the Plate Loading Test
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ABSTRACT

This paper describes the method of evaluating the elastic modulus of soil medium by using
the Circular Plate Loading Test. The elastic foundaton is considered to be the elastic
half-space. The stiffness matrix of elastic half space is drived using Boussinesq’s analytical
soulution. A numerical examples are presented to verify the validity of this procedure. Also,
the numerical results are compared with others by the existing study results. The procedure

proposed in this theses can be applied to the design of paving concrete resting on the elastic
foundation.
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Fig. 1 Surface deflection of half-space due to Fig. 2 Surface deflection of half-space due
concentrated loading to axisymmetric loading
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Fig. 3 The surface displacement due to a arbitrary axisymmetric loading
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Fig.6 Distribution of contact forces Fig. 7 Rigid Circular plate
and corresponding equivalent nodal resting on elastic half-space
forces of an element subjected to a central force
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Fig. 8 Modeling for Plate and Half-Space

Table 6.1 Values for elastic modulus(=ig=) Table 6.2 Values for elastic modulus(#stg)

Hanrahan Chang This /8 Hanrahan Chang This pé
Load E, E, study Load E, E, study

Load | Area Stregth Disp. -7 1= 7 . Test Load { Area Stregth Disp. 1- 42 1- 12 Test
(ton) | (m2) (m) =03 | y=03| 17| Daa tton) | (m2) () B 0.3 Data
(t/m2) b= o (Least (/m2) =03 % o (Least

(kg/em2) | (kg/cm2) | (kg/cm?2) Square) (kg/em?) | (ke/em?) {kg/em2) Square)

0.1 |0.1257| 7.96 |0.00065 3866 386.6 80.1 1530 1 ]0.1257| 796 [0.00100 250.1 250.1 152.6 100.0
1.2 (01257 1592 |0.00126 2380 2375 80.5 %2 2 101257} 1592 10.00221 2262 226.2 1545 1090
1.8 j0.1257| 2389 |0.00176 233.7 2550 83.7 102.2 3 |0.1257} 2383 |0.00355 2114 2114 160.0 1128
24 0.1257| 3185 |0.00227 264.1 2645 816 10657 4 10.1257] 31.85 10.00457| 2189 2189 1554 114.7
30 {0.1257] 39.81 {0.00280 2676 2676 80.7 107.1 5 |0.1257] 39.81 |0.00570 2193 2193 155.8 1159
36 [0.1257) 47.97 |0.00340 2645 2645 80.4 105.8 6 10.1257| 47.77 |0.00689 217.8 217.3 165.7 116.6
4.2 [01257) 3573 |0.00418 251.1 251.1 845 1004 7 ]0.1257| 55.73 |0.00843 2075 2075 175.7 117.2
AVE 2753 2753 81.64 7468 AVE 2217 21.7 160.0 112.3

Table 6.3 Values for

elastic modulus(xz-=a)

Table 6.4 Values for elastic modulus(v}xli)

Hanrahan | Chang This p/é Hanrahan Chang This »é
Load ; £, 7 £, study Test Load E. E, study
t‘;(i 2:: Stregth Dise. 1=v 1-4 E, Data Load | Area Stregth Disp. - 14} E;' Test
(1/m2) m) v,=03 |»=03 1= {Least (ton) | (m2) (m) v,=03 |{w=03] 1~ v -
4 (Vm2) g . s B (Least
(kg/em?) | (kg/em2) (kg/cm?2) | Square) . Lkg/em)
1_|01257] 796 |000058| _ 4319 419 | 1493 | 28 thg/em) | tkeglem2) | &) Square)
2 10.1257) 1592 ]0.00162 308.9 3089 1593 87.7 053 [0.7060] 751 ]0.00079 400.0 400.0 3324 2276
3 101257 23.89 |0.00280 268.0 2680 162.6 102.2 1.0 [0.7060] 14.08 [0.00260 345.1 3451 3935 202.8
4 101257} 31.85 |0.00406 2463 246.3 1685 109.6 1.5 |0.7060( 2065 |0.00424 412.1 412.1 393.2 2215
5 01257 3981 |0.00574 217.8 216.2 151.6 1154 20 10.7060] 28.16 [0.00626 4769 476.9 437.8 251.6
6 |0.1257] 47.77 [0.00745 2014 2014 1605 119.6 25 10.7060] 3567 |0.00848 546.1 546.1 4285 2716
7 |0.1257{ 55.73 |0.00936 187.0 1870 1586 1228 30 |0.7060] 4131 |0.01067 559.3 559.3 428.1 295.6
AVE 2216 2273 158.6 112.8 AVE 456.5 456.5 402.5 2248
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