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A Theoretical and Numerical Study on Effects of Overburden Stress

on the Capacity of Under-Reamed Pile
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Abstract

Under-reamed piles are the cast-in-situ concrete bored piles
having one or two bulbs formed by enlarging the pile tip of the
stem. By providing the under reamed bulbs, the bearing capacity
of piles increases significantly when comparing to the one of
typical piles. End bearing capacity and friction capacity are all
components of bearing capacity. This research studied the
influences of the overburden stress of on the bearing capacity of
single pile by analyzing the influence zones to determine the
maximum shear strain. Results of physical model test from the
past study, ultimate bearing capacity theoretically analyzed, and
results from FEM analysis were used and the contours of
maximum shear strain obtained by the experiment and FEM,
which defines the influence zone, were compared. The
followings are found. Pile capacity ratio (PCR) of single pile
increases to around 2 to 3 if the pile is under-reamed because of
the increase of the bearing area. Increasing of number of bulbs
does not significantly increase the capacity of single pile. When
the surcharge load is increased from 0 to 100 kPa on the ground
surface, the PCR of single under-reamed pile becomes 2 to 9 and
the PCR of multi-layered under-reamed pile is 3 to 13. If there is
no surcharge, the ultimate pile capacities of multi-layered under-
reamed pile determined from the experiment and FEM are close
to the ones of single-layered under-reamed pile. On the other

hand, increasing surcharge significantly increases the PCR of
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multi-layered under-reamed pile. Thus, the overburden stress
significantly influences to the soil strength. The increase of the
pile capacity can be explained by the increase of the area of
influence zone. That is, it becomes significantly larger when the

pile is under-reamed.

Keywords: Bearing capacity, Overburden stress, Physical model,

Under-reamed pile, Numerical method
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N378
Coulomb Friction angle (@) 35
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Linear P
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Elastic
Void ratio (V) 0
- Interface Virtual thickness factor 0.1
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seninadnaneiu Sidesulmidngaan (Quy) veuanduainis FEM
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yeedwu 2 Unfiszesrinsewinadnanedu didssuihmidnvesan
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T FEM Winduanadunetvensdsiu 1 Inegednnudeduimiin
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Wnidngedn (Quy nduferveneddu 2 Iniledundnnasiuun
nsgyinanis FEM lddwmadsundasegnsiidodrdguiiofivuiunis
Annmenguiotaliswnnuuavesuuiaefildlunisnudl
yuadniuluTshivandifuimaiivasuwlasegrsdmauegsly
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Asuuseansanwesanduile i minaaiuiiinay levinnng
AT1zaInANENTUSYe9AT Pile Capacity Ratio (PCR) fuuuiin
ARURAIAY (Surcharge Load, @) wesiaduandaudedliiln
wdudeveedsunileln wasiadudeveedsiuaestn aguld
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fdesuimingegauaaandy
Surcharge (kPa) 0 20 40 60 80 100
FEM 311 943 1472 1932 2362 2737

No bulb (N)

Theory 249 916 1584 2251 2919 3586
FEM 1041 2269 3190 4051 4837 5528
1 bulb(N) Pakrashi, S. (2017) 1634 2293 2952 3611 4270 4929
152911(1980) 1673 2572 3471 4369 5268 6167
FEM 1177 2678 3920 4988 5939 6802
2 bulb 1 D, (N) Pakrashi, . (2017) 1634 2293 2952 3611 4270 4929
152911(1980) 1673 2572 3471 4369 5268 6167
FEM 1095 2552 3769 4781 5746 6659
2 bulb 1.25 D, (N) Pakrashi, . (2017) 1610 2269 2928 3587 4246 4905
152911(1980) 1654 2553 3452 4350 5249 6148
FEM 1100 2576 3756 4799 5749 6739
2 bulb 1.5 D, (N) Pakrashi, . (2017) 1586 2245 2904 3563 4222 4881
152911(1980) 1635 2533 2432 4331 5229 6128
FEM 1087 2559 3916 4942 5935 6851
2 bulb 1.75 D, (N) Pakrashi, . (2017) 1565 2245 2924 3604 4284 4963
152911(1980) 1635 2533 2432 4331 5229 6128
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