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Damage control methods for detecting cement mixing piles by static cone
penetration tests in reserved tubes
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Abstract: The problem of pile damage encountered when using cone penetration test (CPT) in a reserved tube for quality
detection testing is addressed. Based on the experimental and numerical models, the damage control methods for CPT in
reserved tubes are studied. The results of CPT show that the penetrating path of probe and the sensitivity of detection are
influenced by the diameter and strength of the tube. The numerical results show that the damage degree of the pile depends on
the diameter and thickness of the tube and strength of the pile, as opposed to the depth of cone penetration and strength of the
tube. The equivalent plastic strain of the pile is negatively correlated to the diameter and thickness of the tube. The area of
damaged zone is negatively correlated to the age of mixing pile and diameter of the tube. The maximum radius of the damaged
area decreases with the increase of the tube diameter. In the field tests, the effective range of the sizes of tubes is determined in
advance according to the numerical simulation, and the size of the tubes used in engineering tests are determined by the field
tests, so as to achieve the goal of controlling the integrity of the damaged piles.
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Fig. 1 Damage to cement mixing pile
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Table 2 Basic property indices of cement

Y K DTRE bUERE
s R l/min ] /MPa /MPa
/min  3d 28d 3d 28d
PC E&HE

325 >45 <390 3.0 6.0 13.0 36.0

K




128

R, SF PUE R ARSI KU R 1 T T VAT T 2217

SERTT RS, Bt T 2 MEE EAR, 3 MEE R
JEAN 3 SR . LI RINAR 3, BT R
R AR A 35 T 1 4

®3I IUHR
Table 3 Experimental programs
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Table 4 Model parameters
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Fig. 8 Equivalent plastic zones

2 RBMEMEE AR IMIRSCIEE R
2.1 HEBRRNHERENIFN

L szae 1 Fnseib Il 45

Bl 9 yscier Tl i HESBE 77 A JE MR Bt s 5 2
PSHE B A, 36 B A% 32 mm, EEJESE 1.35 mm,
PRAEHESRFH /7 0.63 MPa.

B9 BoR, HESPH A TCMIBR Bt e i 5 I o 5 A

WEHAME, BN R R R SHk R
S R R B IR A . T A SR
%, 7 RS (A AR R v, RS A /5 B P
TIFEAT NS

HEJRRBH 1/ MPa
0 8 10 12
| T 1
02
B HAA32 mm
R FE0.63 MPa
0.4 - BAKI15%
W7 d
” 0.6 BEJE1.35 mm
=
% o8l
—o— DiE4fERH
1oL —— EAE4ERE
—e— DHEIRE
12}
14 1 1 1 ]
0 200 400 600 800
TCA BRT 5 BE /kPa

Eaogl

E 9 #HmEER 32 mm X4 HERB NS TMREE S5
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Zx b, B AR O R B R R R R SK BN
HESQPH 7y, 4 9 5 1T K > HE R AL S SR BERFAE, 3
BEJE R 2 B D R BH BEAR AR VB A
SRIERRONAESE . HIME, 7RI IS & E AT,
AU 5 Y B $70 5 5 SV T b S AR A 588 Z PR

3 EETEE EE AR EE
3.1 FHEMNTEHRERRENXR
S IBNVE R AR NI R E IR IR () —FpRAE, W]
CUFH SR 4 L A8 ERL VR, e SO
5 =245, 1)

Ag, =,/(Agp)T (Ag,)) > ()
Horp, &, NAERBIERIAR, Ae, NATGILRE M N
R, Ag, NG RE S5 Rk AR MY &
SR NYE AR W] DA FH KA MR i i A7 &
SCHR[22]7 2R FH SR RO N AR E] 90 pe 1E R EE L
FERIR G FHE, A SO B AT 5256 45 SR s ik
R A BB VEBOR I m Fe bR . EALZ S S, SEIGHE i
TR TIN5 2 A 244, HEARERIR, Bl 5 RO
MU SRR 1 AR B /MELN 60 pe, HRERE R %
2, ARSCR SRR 60 pe /EBEARBLIA
Il FHE
HURHEE BAR, AN A, AR
N JE AR S BOBYE R AR B 50 AT, AR s AR IR S
=5 RHLER

Table 5 Results of simulation
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Table 6 Parameters of tube
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diameter of PVC tube
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