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Abstract: In order to establish the relationship between vibration acceleration and the degree of pavement
compaction for the detection of compactness, this paper analyzed dynamic relationship between vibration
compaction and the pavement compacted material, and established dynamic mathematical model. On this
basis the automatic and continuous detection technology of pavement compaction degree was put forward.
Then the technique and method using vertical effective value of vibration acceleration to represent
compaction degree was studied and the field test was conducted. The results show that the vertical
vibration acceleration is positively related to pavement stiffness, and negatively related to damping. The
compactness of base course, middle pavement and top pavement is positively related to wheel vertical
vibration acceleration RMS, and the correlation coefficients R* are 0. 900 2, 0. 934 0, and 0. 931 4. The
continuous monitoring system can easily and accurately measure pavement compactness, control the
quality of road in real time effectively, and thus improve the efficiency of compaction. 4 tabs, 18

figs, 18 refs.
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Fig. 1 Dynamical model of vibration wheel-pavement system



26 KZXFFHRARAFR

2015 %

T S e i v B 5 1 S S THT i 2% 1) T S 1 00 TR Ik
o E O B BB

A B Be s A 4 98 M W AR B B 3 B BB T
A R BB W 78 T S B A0 3 7 TR A b M A
T BHJE i) W W RE

BB B« LM 3R R A8 B B 32 B B i TR R i
— R S S I S R D L R B RE B 4 Sk X
Sl R R R D . iR 3 s S e R AR BT -
- PHL 2 2 G0 S5 850HR 3 56 0 B T B T SEAE R (IR 1)
EH2ANFESEAG AR FA RS R S
PR B HE N A T RS R

C By B« W 28 B B 32 o B % 1 & 1k 52, B
AP AR WAk 22 4R 2 e 52 8 7 A R AR L A
Ty X Bl JE T JSAS KL e i o 24 AR 2 1Y OWORE 5 5
PN 235 ) DR LA Bl T L R T R L R DA I T R
JE BE R R RS A IR RS

L omy B85 6 s my RS 58 i 5 m,
N ARBE S 5 5 Ry IR Bl S B A R EE s o SR
AR AR FHLJE s ko R U IR G RL RN BE 50 Ry
ot 5 HFIR GRS Fo =M.’ - M. 2 {0
T i) O O FE o S Ml O BRGE B AR R 5 o R AR
WEIS LS 5.0, NARSIEFC BRI (L RS s B il ) .

BEAL R my omy (Fo AR 30 P HR 250
OB A RO R B L R B R S8 X A3 Sk fil
DX i L R P R A DX e 7 i DX B
Bl A AT El B IR B SE S B0 R, X T RUE SE M
BHE BT Lars 25 WA [R) B9 AR 35 i 2o 70 B BE A Ak
A -PUETM BRGNS FUS AL
(PR S LB S oms 1T R RTAR G007 1 10 20 R S AR .
1.2 BERIEXZREHNERE

MARGAT A BB Wy BE, S Pk 2 e
fil s OIS omy 55 ms HEfih oy s AT L — AR TE
— RS JE A PR B A A — R I ) S e T A
fill, BeIF RGEAL T C B BL sy wms MR RER BL— A~
FEAR NS o B o AR SCFEEEWRSE B Y B BGE m
my Fl s B H P68 A 50 3R o0, T
s NERRGERT AR B AR o A AT AR X
By Jy SRR B 2 43 O AR D (B sy R
Ao RER IEE =2

(my +my) &+ oyt o+ (kg ko), —

Cli'l_kll'le()Sin((ut) (1)
7711:1"1+('1i‘1 +k11176"1i27k11'2:0 (2)
Foszea)2 (3

MC:FH" 4
A Fe g f 0 J1 ChND 5 O BB A O B

(mm) ,

it st o O AR A
Ab+Bi ¢ A+ B¢
w=F(eFp) - == F(o+p)

KHF:A =k —mo’ ;B =cw; A, =k 3B, = w;
C=Gn,tmy)m o' — (ny +my) by’ —
mikyw’ —c ey’ thiky—mikiw;
D=FkyciwoTkicsow— (my+my)ciw’ —
mic0’ —m oo’
% B a7 PR 70 46 F 0 3 2l 6 i) 2 I B Dy
A+ B
C+DF

)éf(kz,cz)

| & | =o' 2 | :wzF0<

(5
AR AWMIRIER T AP SRR T
ko oo KA  HA IR O o AT AR Sl 48 Y
i ELIN BE L ko oo CRTJZ Y I BE FNBELJE D B2
HHSCBERE W IR 30 i B BILAE b i 0 95 TR &R

A I A

k,=0. 253 (2'5—7)?2)«/Sin(3> VRL -

A+e)(1—v
(0)7ey! (6
K e AALBALL ;0 0 AU A LG s B R ¥R 3l 42 fir it
(O s R AR EAR (mm) s L ¥R 31 %6 98 (mm) ;
oo Y EIZ5E S 560 HNAE,
3 C6) mT LAAS S W3 75 TR ARk Y NI B2 B FL B L
SR RN T I NP 2 S s -5 1 Y - E s O R AN
K& T LB T S B B U TR A R IR ) HE g
TR 5 Wit 3 7 TR Ak T P sk /0N 17 R R 9/
Wi A R B e 1T =R
¢, =0.265—2. 33X 10

5 My
pR’
K2 p J R 20 R SE I 0 7 1R A R % (g/em?)

i ORISR 3 W 7 TR ARG %5 o,
BELJE /0N T 10 5 VR 5 et 2 BE 5 08 T R 5 BE BUOE L
JIr LA % 1T He S5 R B G BEL T2 A ik /0 T 36 K

i bR A A T AR, PR 2l F6 Yl B0 B RE Y
I 3 358 o it 38 0 B 9 7 1R A Rk BELJE A /N T 38 K .
PR Bl e B AL 52 30 2 v L B s S M R 2 B AR AL A
FH T4 s %6 . H 2 1500 o B BB 8 nT 48 Hb S ke % 1 1Y
JESE B
1.3 EXEEEWRNRZ ARt

BT 7 22 R AR E R P E 14, Dy RE S5 e p ik,

D



% 64

HER.F RAOELEZAHNEEHNBER 27

A 38 AT A 2 A A SUAR R R 25 R 5.

P& Bl FE LA PR — A 25 R 2R e AR A
R 22 AW IR 2R 30k % 1 O {2 07 LA 5 1) 33 ) R
T o HIESLEE A 3h % SE K I R G R 1R s S
CPU AbFE %% i AGHGE L A/D B it (5 5 B
HL I LCD Y 2 Bf 451 T AR M FR AT AR 1
SR, E X SR, CPU b3 38 L A/D %%
5 | B P 6 % R YR ASE B R R R A o 4
o 358 A A% TR R T P 5 YD63 28 81 ke 1% JE
FEFN HE-205 21 /i AL s

ARG WA BIE 2 iR, FEAE TES
A G b EAE S 3 AT,

Bl 2 RS S R SR 4

Fig. 2 Structure of compaction degree detection system
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Tab.1 Parameters of pavement structure
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Tab. 2 Technology parameters of vibratory roller

% 5 HD130 R/Kik DD138HF

TAEE &/ kg 14 200 | T{EMif/kg 13 752
B4 e 2/
§ ’ 33,2 |4REHIR/He 53.3
(kg s em™ 1)
WA Rife /54 /
o 42/50  |WdRA1/KN | 97.1~188. 0
Hz
£ PR (AT /548D /
' AR 0 75/0. 4 |0k gEE /mm| 2 135
mm
BRI (Rrde /e / A7 0 R/
528/416 0~12
kN (km+h™ 1)

AT E/(km » h™ 1) 0~12

BoE g/

(kW/(r » min—1)) 98/2 300
K:/mm 6 145
o 9/ mm 2 440
i/ mm 3 400

2.4.3 MRXF ik

SCHRL17-18 15 W, 3k 1 42 2 1) 2 S 45 T B S
}jfzijjﬁniiﬁ?lﬁ@*ﬁﬂc R G W 35 22 26 O 28 A% I A

& TR h e 0 5 00 A 1% T 400 1% A 0
gﬂl?ﬁ*%&*ﬁ@ [ 7 o 5 i B e S R B AL
PRFGE B iR R R ST 3 SR RN 4
THE BRR SRR . B R R R S f 5 . A
A% 45 75k DN i I T 22 45 4 e 2 BE (3R 3D BEICR
AL 53 IS AN SR AT R SR o (% 3 R A
FEIMED .

5 Ao ] AR 31
x3 EXE
Tab.3 Compaction data

AN T Sk 5 QO il RS2/ %

45k 2
1 2 3 4

B = 93.7 96. 4 97. 2 97.8
Tz 93.9 94. 8 96. 7 98.4
GRNTTP 94. 6 96. 9 97.3 98.1

3 ERST-BREE

Z: WA SCHR 18 ] %) i % LR A5 5 2647 08 L
W 22 TR ST - AL B L TS B TR % 45 0 )R B

W R S N B A R S RN 4 PR .
x4 MEEBEHE

Tab. 4 Virtual value of vibration acceleration

AN [ 552 3 250 QOO 19 it B A A/ (mo e s™2)
45k 2
1 2 3 4
® 2 34. 901 36.523 37.269 38.778
T2 34.143 35. 964 36. 698 38.518
2 37.942 39. 888 40. 702 42.420

H 4 AR 15 v LA Y, B R i 50 38 )2 5
JEE R AE BE 5 3R B0 56 0 5 B Al 5 e S R E He . A5 E
16 R A R 7 B2 h . y=1. 065 42+56. 995,
R*=0.900 2, My HIESCE, > M inE i,

91 140
—- B
o8 - 80 ~
s I

w

=97 38 :

®oel A - =

wosr L

H g5 36 g
94 35
93] 5 5 24

JE SE 3 Uik
P15 R 22 HE 4R Sl i s 52 i 2 5t %5 1 2

Fig. 15 Compaction,acceleration change under

number of times of compaction of base course
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Fig. 16 Relation between compaction and

vibration wheel of base course
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TR B Y 56 AR i 4k TR S RE 5 R Bl F B A ]
HAFEK: P2 y=1. 071 3x+57. 029, R* =
0.934 0; i )22 vy = 0. 779 62 + 65. 357, R? =
0.931 4,
9
981
97+
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LB %

y=1.071 3x+57.029
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Fig. 17 Relation ship between compaction and

vibration wheel of middle surface
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Fig. 18 Relation ship between compaction and

vibration wheel of top surface
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