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Analysis on the Load Capacity of the Concrete — Cored DCM Pile

CHEN Ying-hui, XU Jing-jing, YANG Kun-hua, LU Zhong-jun
(faculty Civil and Architectural Engineering, Kunming University of Science and Technology, Kunming 650224, China)

Abstract : A new kind of pile named concrete — cored DCM pile is developed for medium load design in soft clay
ground. The load capacity of this new pile is analyzed in this paper. Based on several experiments, this paper
analyses load transfer mechanics and failure mode. Discusses the formula of load capacity and the pile optimism
design, including the selection of radium and the length.
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Tab.1 Test result of composite pile

T GRS i SIS K S =] WE% UUk% FRIEE
/m /mm /m Rb/mm 2 51/kN /mm /kN
A-1 T 8.0 500 3.5 0.44 180 ~ 180 580 36.14 290
A-2 T 8.0 500 6.0 0.75 240 ~180 946 23.58 473
B A-3 JIIROYi 10.0 500 6.0 0.60 240 ~ 180 >807 24.87 >404
B A-4 JIIROYid 8.5 500 6.0 0.71 240 ~ 180 860 18.11 430
A-5 i FiEAE 10.0 500 — — — 270 33.92 135
A-6 T FiEAE 8.0 500 — — — 330 19.47 165
1-1 Tt 8.5 500 3.5 0.41 200 ~ 100 300 11.52 150
1-2 JIINOY i3 8.5 500 5.0 0.59 180 ~ 180 400 13.35 200
1-3 Tk 8.5 500 5.0 0.59 180 ~ 180 500 13.25 250
1-4 JIINOY i3 8.5 500 5.0 0.59 200 ~100 700 24.21 350
1-5 T 8.5 500 5.0 0.59 300 ~100 700 24.95 350
1-6 JIIROYid 8.5 500 5.0 0.59 300 ~ 100 600 22.70 300
1-7 Tt 10.0 500 5.0 0.50 400 ~100 700 27.16 350
1-8 Jts 10.0 500 5.0 0.50 400 ~100 700 22.04 350
KX 1-9 Tt 10.0 500 6.0 0.60 400 ~100 800 24.24 400
" 1-10 Tt 10.0 500 6.0 0.60 400 ~100 900 22.75 450
1-11 JIlINOY i3 10.0 500 7.0 0.70 400 ~100 900 21.67 450
1-18 $ii FiAE 6.5 500 — — — 150 35.90 75
1-19 EinE Rl 6.5 500 — — — 180 27.77 90
1-20 i FiEAE 8.5 500 — — — 150 23.29 75
1-21 EinE Rl 10.0 500 — — — 150 15.09 75
1-22 EinE Rl 10.0 500 — — — 150 20.31 75
1-23 i FiEAE 11.5 700 — — — 540 23.91 270
1-24 EinEE i 11.5 700 — — — 480 22.86 240
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Tab.2 Relationship between concrete — cored percentage and ultimate bearing capacity

A 1-18 1-19 1-20 1-21 1-2 1-3 1-4 1-5 1-6 1-7 1-8
A2 b/mm 500 500 500 500 500 500 500 500 500 500 500
UM I ¢/mm — — — — 180 180 250 300 300 400 400
BRI/ % 0 0 0 0 13 13 25 36 36 64 64

M BR A EL T1/ kN 150 180 150 150 400 500 700 700 600 700 700
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Tab.3 Judgment of failure mode according to the concrete — cored percentage

i WS K/m BEK/m BER/mm SR mm? TR % LR SRR
N A-1 8.0 3.5 500 180 x 180 0.165<0.25 S8l Zutt
) A-2 8.0 6.0 500 240 x 240 0.294 >0.25 Wik itk
o A-3 10.0 6.0 500 240 x 240 0.294 >0.25 Wik itk
i A-4 8.5 6.0 500 240 x 240 0.294 >0.25 Wit ik
1-1 8.5 3.5 500 $200 0.160 <0.25 it st
§ 1-9 100 6.0 500 $400 0.640 >0.25 it it
ij 1-10 10.0 6.0 500 $400 0.640 >0.25 Wi ik
- 1-11 10.0 7.0 500 $400 0.640 >0.25 Wi ik
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Fig.4 Sketch of the relationship between concrete-cored Fig.5 Sketch of the relationship between concrete-cored
percentage and ultimate bearing capacity length and bearing capacity
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Tab.4 Ultimate compressive stress of cement deep mixing pile

A BRSSP /m AR /mm WBRRETT /KN MEERIE TR /m® B R EN J] /MPa T-Y{H /MPa

A-5 10.0 500 270 0.196 1.378

L 1.531
A-6 8.0 500 300 0.196 1.684
1-18 6.5 500 150 0.196 0.765
1-19 6.5 500 180 0.196 0.918

Kt 1 -20 8.5 500 150 0.196 0.765 0. 800
1-21 10.0 500 150 0.196 0.765
1-22 10.0 500 150 0.196 0.765

/NG < I

XFELBAAHERTIA) A — 1 BRI TR EE LR SFCN C25; f, = 11.9 N/mm”.

Q, = mAf. + (1 —m)Af, =0.165 x 11.9 x0.196 x 10° + (1 —0.165) x0.196 x 1.531 x 10° = 635.41 kN
SRk s B BUE 2 580 kN;
XFPREERAA 1 - 2.1 - 3 WET & JREE 590 €255 f = 11.9 N/mm’.

Q, = mAf, + (1 =m)Af, =0.129 x11.9 x0.196 x 10° + (1 =0.129) x0.196 x 0.8 x 10’ = 437.45 kN

S B A B P 1 2 300 ;500 _ 450 kN
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K o— MU FERE R R4, @ ALE LRSS o BV 2.3 ~ 2.6, L BUEALLF, BUIME ; )Lz, B
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Tab.5 Comparison of the bearing capacity characteristic number of pure friction pile

i | i S MR /m SR /m HEBK /Mmoo BUE | THERE S /KN SERREEARIEE /KN 1R /%
A-3 10.0 6.0 8.0
B 2.3 407 417 2.46
B A -4 8.5 6.0 8.0
1-4 8.5 5.0 6.67
1-5 8.5 5.0 6.67
1-6 8.5 5.0 6.67 337 340 0.89
1-7 10.0 5.0 6.67
R 2.6
1-38 10.0 5.0 6.67
1-9 10.0 6.0 8.0
405 425 4.94
1-10 10.0 6.0 8.0
1-11 10.0 7.0 9.33 472 450 4.66
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