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Laboratory test of kinetic parameters of compacted soil specimen

LIU Shu-tang', XIA Jian-ping®, GAO Xue-chi®*, YANG Guang-liang®,
SUN Zhen-hao', CAO Wei-dong'
(1. School of Qilu Transportation, Shandong University, Jinan 250002, Shandong. China;
2. Shandong Hi-speed Group Co. , Ltd. , Jinan 250000, Shandong, China)

Abstract: In order to obtain the kinetic parameters such as undamped natural frequency, damping
ratio and stiffness coefficient of compacted soil specimen, and to provide technical support for the
quality control of compaction and the improvement of rolling process in the field construction,
according to the vibration theory, the specimen was simplified as a damped single-degree-of-
freedom system fixed on the surface of the shaking table by its own gravity. Firstly, based on the
differential equation of motion of the specimen system caused by the foundation vibration when
the displacement amplitude of the mesa was constant, the basic idea of solving the dynamic

parameters of the specimen by the resonance conditions of displacement, velocity and acceleration
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was given. Secondly, according to the characteristics that the amplitude of the vibration table
decreases with the increase of the vibration frequency, and according to the displacement
resonance condition when the amplitude of the vibration table was constant, the theoretical
expressions of the displacement amplitude and the effective value of the velocity of the test
specimen system, under the condition that the displacement amplitude of the vibration table
changes were respectively formed. In view of the deviation of the specimen in the frequency
resonance region during the test, the displacement peak-peak value and the effective value of
velocity of the specimen in the non-resonance region measured by the hand-held vibrometer were
adopted, and the identification method of the vibration mechanics parameters of the compacted
specimen was established by the least square principle. The results show that for the compacted
specimen with 94 % compactness the undamped natural frequency, damping ratio, stiffness coefficient
and viscous damping coefficient are respectively 45.9 Hz, 0.988 1, 382 860.5 N/m and 2 625.7 N * s/m,
according to the peak-peak displacement. The displacement induced by the base vibration with
constant amplitude has a resonance frequency of 32. 6 Hz. 1 tab, 6 figs, 20 refs.
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Fig. 2 Measurements of displacement peak-peak or

velocity effective values of specimen system
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Fig. 3 Specimen system model with damped

single degree of freedom
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Fig. 4 Broken line fitting of measured displacement amplitudes and

predicted values on top surface of specimen
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FANE AL 2 A WE(E . B 2 DS T 14,2
AU (E Z ) B — A R A (E L, &t 5 2 A
VA {EJE He 52 7 VR B T S T AR AR AR RN RGO
PRI 24 i 5 AL 1) T A 5 56 Ak 1 58 2 A 0 (i I T 7=
A i R RS2 7 TR S R i B 5 @ T R bR
MRS & B0 3G P B e & B0 52 e He S8 ) 1Y AR
i, R S BT 2 AN O W AR R B R B A b
HF RS2 7 9 5% W AT SRy S B TR A % Bk A K
JR 52 77 1) 52 B R 3 4 AR B AR B s O X T R B HL
B H 3 o7 ] 340 2 9k R S8 )2 T 5 Bk Bh 09 B BL e
JE— R SR % IR 3 IR X 2 S22 B R — R
VERAE R B B IR R R B 24 0 TR A R e K
() HR 52 7 i L 1 AT B 45 T SR 2k K AR I sl
PEFT, s nT RE YW IA . 25 1 T o o A 4] 2 B 3R
HTR BRAL A T A A0 3 (B i 4% SF X 52 3 AT ok
— B B TR R SRE B RO B MR R B 51 5
ASF) 52 e B B B AR, R — AT E IR AR AR
7] R

Xt % B Y R S 4 AR E R g, HOC B e [
AAFN 45.9 Hz, HHJE B A %A 7.0 Hz, M
7 41 e A A8 4R 3 5 60 B SR 4R AR Ol 32, 6 Hz, 7
IR R T MR 3 N IR 3h 7 A 4 0 B AR B
KB RBIR 3 A2 AR A T 2 Fe 55 4 M 45 1 1Y 2
PR R 5 4 SR K R 20 TR 5 HL AR 30 7 A A B i S
B VEIR I & .8 4 B3 6 523 2040 24 Tk 10
SRS, 4k Sz 08 M (4 2 3h 58 B T 4R A K
B 32.6 Hz 2By, K0, 5 8k G 1% 3% AL 4k 3
RGN B I e e o NI B W T =T
iR R S 9 25~ 30 Hz 19 T 4E 4
0 R 38 Y, % TR A 3 R B T BT R
Vil 2 e RSN e

3 & IiE

(DE X8 IR 3 & A & LRI & &
T JIR W Bl 41 3 A0 25 38 0 7 9 /)N B9 4 1 L R TR R
SRR T L A L B B R B R SRR
RSN S S (O T L R VA 2 4 R ER IR
JEE A 5 B4 B A8 2R A s AT T 4R 00 e A 5
A IR DX 3 B 00 {0 D 3 B AT AL AR A e
/N TSR D B ST S AR R G E N B ) A
ZRORB T .

(2058 1 A A 3 SR T 552 00 ) A7 e - 06 i
A BUE AT W B ) SR RO R,
BT A5 2 59l pF JE LB [ A R O 45,9 Haz,
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B JE H o 0. 988 1, W& & %Lk 382 860. 5 N/m, &
PEBHJE R 2 625.7 N« s/m; BT )5 4 15 3 1
TCRAJE A %R 46. 12 Hz, BHJE LR 0. 922 1,
Wil B2 & % 4 387 156.3 N/m, % % BH & & %
$72 463.9 N« s/m,

(33085 FH A= A3 19 B Je A K 7 ik i AS A2
ol & LA 28 e B 4R 5 o 3 B2 4R B
B 2 Ab AR A S R 45 R 2 AR g BELJE LR R T
0.346 7,

(A A S5 1 B R B AT B AT A7 1 4 s B IR
e 1 R Ry BR P < 3 56 T B R 3D & 1A A R
TR T AT H R A TR A L R DS 5 5 SO0 I 4R
i 1 20 5 5 T AR S I i 30 A4 2 1 A8 Ak T AR Ak, T
B R I K B BE A R 22 KA il Rl B B
BENEHEHMAEMWEERNES, A XERE,
—ERE W TR R R, Wik, R
Ok — e U L RS & it B
TR GRS EE S G5 E ST S
FRIE , DL A5 55 58 3% 09 07 A% 450 ) oA 55 il 285 it
Sh B IREEAEZ BB R g A I S O A
() PRI 5 B R WF 90 H A BB AS S 8 R 1

S & k-
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