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Test study on dynamic properties of PHC pile

SHI Zhen-ming, CHEN Jian-feng, ZHU Long-gen
(Department of Geotechnical Engineering, Tongji University, Shanghai, 200092, China)

Abstract: The parameters of foundation dynamic properties are the necessary data for analysis of dynamic response and stability of
all constructions under dynamic loading. At present, prestressed high strength concrete piles (PHC) are applied broadly to civil
engineering. The properties of PHC under static force have been studied much, but rarely under dynamic force. This paper expounds
the principles and methods of dynamic properties tests as vertical forced vibration test, forced vibration coupled with translating and
rocking test, twisting free vibration test, and three PHC piles of a thermal power plant to be built are measured by this dynamic
properties test. The analyzed results show that compressing rigidity (K.), shearing rigidity (K,), bending rigidity (K,), twisting
rigidity(K,), and some damping coefficients (£, , {1, €,) have little variety and good regularity. However, piles are usually
constructed to form base slab, which increases lateral loading capacity of single pile, so the values of K., K, K,,, {01, ,, should be
properly increased according to the type and lateral fill of base slab, contact property between the lower face of base slab and subsoil.

Key words: foundation engineering; PHC pile; pile dynamics; dynamic rigidity
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Table.1 Data measured by forced vibration test
el SR B
BN T, T, Ts
fu! Hz 50.0 515 51.0
A/ 10%m 320 29.0 31.0
L3z A1 /10%m 17.9 17.6 174
Ay /10%m 7.0 6.6 7.6
A3/ 10%m 2.9 2.7 2.7
S / Hz 33 35 34
A /10%m 450 435 445
A/10°m 105 106 107
Dy 110 rad 300 280 295
KP4 h/m 0.600 0.620 0.600
M iRah h/m -0.129 -0.102 -0.129
hy /m 0.529 0.522 0.529
hy/m 0.291 0.318 0.291
J/kN-s*m 0.047 0.053 0.047
i/m 0.318 0.323 0.318
2 5 RE R ISR AT

Table. 2 Data measured by twisting free vibration test and
some analyzed coefficients

SEEE T, T, T;
A B B, C C, Dy D,
Li/m 0.70 0.70 0.70
A /10°m 14700  16.100 6900 7019 9.682 9.565
A2/10°m 10362 10402 14.184 13858 13.139  13.530
Ay/ 10° rad 35802 37860  30.120 29.824 32.601 32993
K, /10° 0279 0264 0332 0335 0307 0.303
(Ky) /1 0 0272 0.334 0.305
A1/10°m 12531 13251 10542 10439 11411 11.548
A,/10°m 6426 6974 5271 5092  5.763 5.892
Sy 0.106  0.102 0.110  0.114  0.109 0.107
(&) vy 0.104 0.112 0.108

%’EE' Tiy T, Tsﬁf%”ﬁiﬁﬁfﬁ%, B:, B:, Clv sz D., Dzﬁ}%u
NIRRT, K, M K, [0 kN - m /rad.

R3 ZWHTHHESR
Table. 3 Analyzed dynamic coefficients

IRHE K. K, K, Ky

95 J10°KN - m* /10° kN-m-rad™ Sl S
T1 1.225 0.1519 0.630 0.272 0.195 0.117 0.104
T2 1.361 0.1760 0.710 0.334 0.206 0.123 0.112
T3 1.272  0.1639 0.686 0.305 0.202 0.120 0.108
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