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A Study on the Bearing Capacity of Rammed Aggregate Pier as the
Intermediate Foundations
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ABSTRACT: To secure stability and availability of Rammed Aggregate Pier wmnethod as the foundation of a structure, the bearing
capacity and failure behavior characteristics was studied through soil laboratory tests in a model ground. In this study, soil laboratory
fests were carried out to find the applicability of RAP method as the foundation of a structure. And bearing capacity and the failure
niechanism of RAP method was studied according to relative density(60%, 70%, 90%), diameter(45tmm, 60mm, 70mm) of each pier ana
depth(5om, 10cm, 15cm, 20cm, 25cm, 30cm). Earth pressure cell is set up approach RAP and 1.0D space at RAP center. Bearing
acpacity and the failure mechanism of RAP is investigated by load test As a result, bulging failure was happencd in 5~10cm(1.0D~
2.0D) depth which the maximum lateral earth pressure is acting. Especially, diameter changing of RAP are in inverse proportion to the
relative density and the lateral stress is very much influenced by the lateral earth pressure in every layer and tends to decrease according
to depth.
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Fig. 1 Increase in lateral soil pressure along shaft
increases frictional shear resistance
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Fig. 2 Rammed Aggregate Pier angle of international friction
ranges from 48 to 52 degrees
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Fig. 3 Limit-equilibrium bearing capacity failure for
RAP-Supported foundations
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Table 1 Change of the relative density and ultimate bearing
capacity on compaction energy

. Ultimate
Dr  No.  OMPRHON porng  Change
(%) compaction Capacity  of Dr(%)
E (kg - cm) (kPa)
200 3600 2104 822
300 5400 340.7 83.5
80% 400 7200 390.5 858
500 9000 645.3 86
Original Ground 374 -




Table 2 Change of the relative density and ultimate bearing
capacity on RAP diameter

. Ultimate

pr RAP  Compaction 4o ing Change  of
%) dia. energy capacity  Dr(%

(mm) E(goom  SERY OR)

45 7200 1828 816
8% 60 7200 3905 858

70 7200 4914 864

Original ground 374 .

Table 3 Change of the relative density and ultimate bearing
capacity on compaction energy

No. of Compacti Compaction
Dr o O on energy, qu(kPa) Change
oy Compa -
%) ction CEneTsY Original of Dr(%)
(kg - cm) ground

300 5400 240.1 1.
60 40 86 813

400 7200 - -

300 5400 340.7 83.5
80 374

400 7200 3905 85.8

300 5400 4854 9.2
2 483

400 7200 537.2 916

Table 4 Comparison of ultimate bearing capacity on Lab. test
results and results of theory equations.

Measured |Calculated bearing capacity(kPa)

No. bearing

of |RAP/| capacity ,

O e B | 5 |
pgn basis n | 078 07 (1976)

(kPa)
200 2104 18 4074 6476 7010
300 0 340.7 3495 4191 6798 7378
400 390.5 3715 4462 7344 7985
80| 500 645.3 4249 5073 8367 9099
45 242.7 3547 4243 68507 7430
400 60 390.5 3715 4462 73447 7985
70 461.8 3938 4680 7700 8371
80 0 6 390.5 3715 #4462 7344 7985
20 537.2 5023 6527 9552 1056.1
60 2401 2190 2653 4104 4043
80| 300 60 340.7 3495 4191 6798 7378
90 4854 459.7 5918 8707 9617
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Fig. 4 Distribution of lateral stresses for Dr(%) on settlment
0.1d basis(d=45mm)

Table 5. Comparison of ultimate bearing capacity on change
of settlement (on settlement 0.1d basis)(Tomlinson, 1986)

Bearing capacity on lab.

RAP tests(kP a) Bearmg
dia. (I,,);)) On On lateral capacity on
(mm) settlement  bearing theory(kPa)
0.1d basis capacity basis
20% 39.6 100.0 50.1
45 50% 614 174.5 751
70% 1053 246.6 1252
20% 68.5 1152 50.1
&0 50% 1204 1758 75.1
70% 1873 256.0 125.2
20% 100.0 93.3 50.1
70 50% 164.3 1442 751
70% 280.0 2543 125.2
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Fig. 5 Lateral stress to vertical stress ratio for change of
Dr(RAP d=45mm)
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2 Agol ALH wle] AL Tale 6, Fig 63} 2o,

Table 6 Specification of large direct shear test
2100mm(L) x 1700mm(W) x

Size 1850mm(H)
Max. compression Horizontal S0ton
Vertical 20ton
Hydraulic valve .
and controler 1~100mm/min
Hydraulic pump 250kg/cm’ 20 £
Displacement Horizontal 200mm({0.02 mm)
gauge Vertical 100mm(0.02 mm)
shear box Size d = 300mm h = 350mm

BPHYR DRAL

e THOE QD HET

L aeaw o wen

R12TTT

CHR g 7

Fig. 6 Large direct shear test
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Table 7 Relative density on drop height

Dr(% Drop height Unit weight Internal friction
(%) {cm) Va(t/m angle (")
14 3 1439 22
32 15 1.491 281
50 25 1.544 312
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Table 8o14 R vie} o] A|PX|9} 7}5HayL Jud
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Table 8 Comparison of lab. test results and theory’s equation
results(c = 2kg/cm?, 6 = 0, m = 3)
Shear

Results of Results of
D}' _°f R::r}‘):::e stre;}gﬂ'\ weighted average shear
onoglur:\:il ratio of composite average  strength

8’(%) R;:p d ground methzod, T method: T
Wk (g (/) (t/m)
14 20 911 11.51 10.81
14 30 10.59 13.23 14.19
14 40 12.74 1494 16.82
14 50 1421 16.66 18.93
32 20 15.07 13.59 10.81
32 30 16.66 15.05 14.19
32 40 17.39 16.50 16.82
32 50 1859 17.96 18.93
50 20 16.78 14.74 10.81
-50 30 18.07 16.05 14.19
50 40 19.52 17.36 16.82
50 50 20.64 18.67 18.93
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