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Compressive Bearing Capacity of AM
Pile in Mudstone Area of Changchun

XU Youjun ,MA Yunfeng

(School of Civil Engineering,, Inner Mongolia University of Science and Technology ,Baotou,China,014010)

Abstract; To determine the ultimate compressive bearing capacity, end resistance ratio and unit
volume concrete bearing capacity of AM piles under mudstone geological conditions, the bearing
characteristics of AM piles was studied ,and the influence of bottom enlargement or not, the loca-
tion of bottom enlargement and stratum characteristics on the bearing capacity of AM piles were
analyzed. MIDAS-gts three-dimensional numerical simulation model was built. The ultimate bear-
ing capacity of AM pile was deduced by comparing test data with numerical simulation results.
Considering the transverse size effect of AM pile, the end resistance ratio, unit volume concrete
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bearing capacity of AM pile were calculated and analyzed under two kinds of non-mudstone geo-
logical conditions, which were compared with corresponding parameters of AM pile under mud-
stone geological conditions. Results show that the ultimate bearing capacity of AM piles obtained
by numerical simulation is about 30% larger than that of self-balanced test,the end resistance ratio
of AM piles under mudstone geological conditions is 12. 5% higher than that under non-mudstone
geological conditions,and the bearing capacity of concrete per unit volume is also 140. 5 kN/m’
higher than that under non-mudstone geological conditions. Under mudstone geological conditions,
the ultimate bearing capacity of AM pile is 35% higher than that of the pile with the same size and
diameter ,and the mudstone geological engineering property is better, which is more conducive to
the high bearing capacity of AM pile. Bottom enlargement plays a good role in the end-bearing
effect and improves the bearing capacity and coagulation of AM pile. Soil utilization efficiency and
changing the position of the bottom have no effect on the bearing capacity , but the bottom enlarge-
ment at the base of the pile is more conducive to the overall coordinated deformation of the pile
foundation. The soil with better bearing capacity can give full play to the bearing capacity of AM

pile.
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Fig. 1 Self balance test device diagram
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Table 1 Test pile parameters

S HK/m HEA/m PIREA/m PIKEE/m

Z1 -3 19 2.2 3.9 3.10
72 -4 23 2.2 3.9 3.27
76 -1 23 2.2 3.9 3.10
74 -1 20 1.8 3.0 2.25
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Table 2 Main parameters of pile material
MK /m  HA/m VIR HEAR/m IS E/m R/ (kgem ) AT/ MPa S Y/ MPa
23 2.2 3.9 3.1 2 500 10. 50 13.13
x®3 MR EEESH
Table 3 Main parameters of soil around pile
e o (kfffz) B pon e SRBR/MPa DIIBU/MPL H
1 it 1 980 14 60 5.57 3.34 0.25
2 e 2 040 35 0 5.45 3.27 0.25
3 XA E 2 020 15 50 6.19 3.54 0.26
4 i XL A 2130 20 80 7.74 4.42 0.26
5 LRI Ao s 2310 25 100 15. 48 8. 84 0.26
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ME 7 " LLE H, TEf A H i 2 x
16 900 KNHT £ B B 4 5 32 56 T 45 19 R 2%
0 — s &3 Ry 8z i, BEADE I K T 55 B {H.
R QAR+ R AR Ll ks
ASREE A RS T 2 AR s @R
B A SRR N — A 5
BOBAEAFAE LT A 5 B4 fish T 1) 2 H0 e A
B HA — 8 N M BN 2 M
S ARy AFAE X ).

YL in 2%, Y far 2 L 2 x 16 900 kN
IF, I Q — s il e AR 23R A8 Ak Y B2 B
P, IR, I H oG far 2k 2 8] i DTk
AR AR B WA R S E 2 x
21 970 kKNHF, XL AR A% 35 3 52. 12 mm,
B SN 57 A3 5 0 3 o B 5 i
MIDAS - gts T3 B sk, BLH] AM A2
ZRBIRIR B B, % I8 i a5 AT — 532
fr#k2 x20 280 kKNFEHN Z2 —4 5 AM HEf{H
PR B AR 2807 %6k He & B0, B AL, BT s 72 1)
K312 x 20 280 kN L EL H S i 5 Br
F3H932 388 kN1 30% A2 45, [ HE, %F Z1 -
3.76 -1.74 -1 = AM MEZEATH, TS
2 0 - s MZESHARL, BB AM A ELAE )
FLACHT R AR T 5 T3 A A g o i
A PR 2k 7.

3 AM YU ARENEREXS HE

3.1 imPALEXTLE 4T

TEIR 55 i 45 90 K 48 07 L A 1 v
30% 1E R AM i SER BR AR 2877, DX R A S 4
T RS 2 X B8 B T 7 A= 5 e, it DA 2% JER
] RS A500E, 75 AM. Ak BRLATE i IR AR 288 7 Y 6
ith b B A B R A BE 7, 45 Hh Ak EL
W A AR BH ) S5 A AR A L, 15 &
AM MEFESHRH FE. [R)BE X6 FAS [) 5 4514 R
AM A FE St AR RN X6} AR AR T 19 BT RN,

BB S8 54 g Ll i b BT
IR RPZEHT R N R AR T AR A
G0k i~ wk: 1] 3 B e -3 2D 77 B o
T T X i BE L BRI 4 FiR. il
2 4 ATHN, AM BEAAR BIA FRAK EOR AT, e
TR A i 2R T 2 A v L
J1 58RI AE W BE R 70. 80% |, 11 E Je
LS AT i BEL 7 5 R 2807 LA I SAE
58.30% , e M 4514~ i s B ELZE L AR U
A5 T v BE L R 12, 50% . [ B A
W T AH B 5 R HE T AM BRI IR AR
L EERTR A BT &, AM FEEE B 27K 23 )
VR Tt B 7. AM A AR U8 5 i 5T A
FHEE BRI L 25 44 T2 X L 34, AR 4 b 1)
T AN, LAk BB G AR AT RO

T UM IRE
Table 4 Pile end resistance ratio

PUEERH BAARERRBR SwPH 1/ SmBH
JI/KN &# J1I/KN - kN /%

TRAK S

Z1 -3 9271 36826 27555 74.81
KEMH 72 -4 12297 40485 28 188 69.63
ki
I s 76 -1 12645 38389 25744 67.06
7ZA -1 9495 33528 24033 71.68
SYZ2 12942 30428 17486 57.47
RIUHIE A E
, SYZ3 13611 32014 18414 57.52
Fh R L
SYZA 12940 33586 20646 61.47
KAHINR  C29 -4 6233 15750 9517 60.43
AR T (=]
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Table 5 Bearing capacity of unit volume concrete

LR SRR R
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Z1 -3 36826 87.72 419. 81
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Table 6 Main parameters of three soils

HZ wME BE/(kgem ) EEEEM/(0) WEJ)/kPa  (RBUELE/MPa Y YJAL G/ MPa AL
1 Bt 1989 14 65 5.57 3.34 0.25
2 it 2 040 35 0 5.45 3.27 0.25
3 e 2130 20 80 7.74 4.42 0.26
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