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Size of Pavement Structure Model with One-
third Scaled Model Mobile Load Simulator
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Abstract: The pavement model constructed in a small test pit
and compacted by a vibratory roller was loaded by a one-third
scaled accelerated instrument, Model Mobile Load Simulator 3
(MMLS3). The strains of different positions in the structure
were collected and analyzed to explore the effective size of
the asphalt
pavement model with cement-treated aggregates base was

small-scaled structure model. At present,
tested. The preliminary analysis of data showed that in the
zone under loading affection, the transverse strain at the
bottom of the asphalt layers was tension strain and much more
than the longitudinal strain. The state of longitudinal strain
varied from compression to tension with the loading’ s
approaching and returned to the compression state with the

loading leaving. The lateral strain is always tension strain.
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Based on the strain distribution with the distance, the
effective size of the model can be determined as 100~120 cm
in longitudinal direction and 50 ~ 60 cm in transverse

direction.
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Tab.1 Gradation of SMA-13

FEALR RitEdE % g%gﬁ B/
Femo o3 510 lo~15 TR s %
16 100.00 100.00 100,00 100 100,00 100
13,2 100.00 100.00 88.56 100  94.85  90~100
9.5 100.00 97.59 21.16 100  63.82  50~75
475 99.54 1143 0.19 100  29.33  20~34
2.36  86.86 0,20 0.14 100 2402  15~26
118 63.67 019 0.14 100  20.31  14~24
0.6 4441 0.19 0.14 100  17.22  12~20
0.3 2700 0,19 0.14 100  14.44  10~16
0.15 18.77 0.19 0.14 99,20 13.04  9~15
0.075 10.94 0.19 0.14 97.10 1158  8~12
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Fig.1 Gradation of cement-treated aggregates base
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Fig.2 Layout of pavement structure model{unit; c¢m)
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Fig.3 Layout of strain gauges at the bottom of one

layer(unit: cm)
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Fig.4 Measured tire contact area

E MMLS3 #2820 km « h™', i
UL 20 K. Iz i DH3820 B AR R AR5 Ui
H R RS M BRI SIS N AR , B REM RNy
100 Hz. JEHX 20 MANEEAI F1E) 5 4~ 345
[ AEREA TR S A Ak 2L

ARSI R U 5 B TR 45 4 5 228 2 R T F) O 78
EAR/N B AR, XA G54 1 R JL-F- 1%
AR PRI 2R SO 3R U T JEE 50 64 B 8 15
L.

2 LR

2.1 HERTHH
=AM AT PR BTG SR L 70 %6, B T
A1 C W7 B RIS R AN 60 %, 3% 2 R R 203 T E AR
B 2o B [y e R PR A AR I AR e B4 B 3 R V.
LG MU 5 2 SRS O 4r 2 DUER 5 0 A8 Fr ) BT
JE T 255 A A 70 T 22 U PR A 1) 30 25 oz A8 AR 4 B
BRIMERIEIEARFERHARFENES. H—F
RARAE LR AN 5 FIE 6 IR (KL A-44# K
B, FEEPERITRR P RBNMME. A-24,
A-48,A-54,A3, A4 F1 A5 B A8 2R3 R 56
—2&. B 5 ] A, 251 B Bt 1 Rz AR S0 342K 17
18, TEBRE B AR F 32 FORES . 3O i F ik
B R 43 A5 850 A 2 K B0 T LR B 18 58, 7E 0k
Z R AT IR RSB R =4 T 2R AR,
F AT TR, SN 1R, T B X R i AR
MARHAITR MBI BIET BT LIRS A 51BN
Zos AFHSE BN R A A SRR AAVERRLR
oA JE 1 09 I AR i 26 R AT AR TF A TE S5 19 B AR



1506 W B K A GE SRR R H43%

LRI 6 FR. ST BB 040 5. BT e BRI RS I
. ) SR AR 60 B H 0150 A 1 B - PR B

_sol 1=109.26x-3 702.96 AL,
T oo, o 2 AR N £ B TR A
g DBAGR R, BB 54 B0 24 25 om BLSMIOIK
& 0 P LA THL A TEAN AL MRS k.
bl I 2 KRR 7 BT 5 2 K
30.5 31.5 325 H;;S/S 34.5 355 36.5 %%%){jt_l—j% 1 %H‘Ji%%%ﬂﬁ?ﬁﬁﬂ“ﬁﬂﬂ%*ﬁ%%

5 [FIA\E T H %
Fig.5 Original variation of longitudinal strain with time
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Tab.2 Longitudinal strain and relative time of strain points {A—E) in five cycles

A B C D E
A t/s e/e/107° t/s e/e/107° t/s e/e/107° t/s e/e/1076 t/s e/e/1076
1 31,05 0 31, 68 —62.12 31,90 66, 28 32.25 —75.58 32.82 —12.35
2 33,22 0 33,87 —59.08 34,09 68, 34 34,42 —72. 46 34,98 —10. 16
3 35. 40 0 36. 01 —56. 64 36. 24 71.56 36.57 —71.26 37.15 —7.85
4 37.53 0 38.19 —58.08 38. 41 70. 37 38.74 —73.61 39. 36 —8. 05
5 39. 77 0 40, 38 —57.28 40, 60 73. 69 40. 94 —70.52 41. 56 —17.54
£3 5N APRNEMEMEDRETERFERE
Tab.3 Strain variation and during time in five cycles
o AB BC CD DE EA’ T/s
t/s e/e/1078 t/s ¢/e/1076 t/s e/e/1076 t/s e/e/107° t/s e/e/1076
1 0.63 —62.12 0.22 128, 02 0.35 —142. 46 0. 57 62, 26 0. 40 12, 25 2.17
2 0. 65 —89. 08 0.22 127,07 0. 33 —141., 32 0. 56 61,41 0.42 10. 16 2.18
3 0. 61 —56. 64 0.23 127. 96 0. 33 —143. 16 0.58 62, 80 0. 38 7.85 2.13
4 0. 66 —58.08 0.22 128. 14 0. 33 —144. 45 0.62 64. 67 0. 41 8. 05 2. 24
5 0. 61 —57.28 0.22 130. 79 0. 34 —144. 49 0.62 62, 46 0.37 7.54 2.16
PHE 0.63 —b58. 64 0.22 128, 40 0. 34 —143.18 0.59 62,72 0. 40 8. 66 2.18
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Fig.8 Transverse distribution of longitudinal strain in
Section A

I 8 Ik AE I TR SRR 25 B B A G 18] 1 A
0 I 5 AL A 484 A T /0 5 LT AR 8 A 1) 7 AR
RN, FRERBIM 20~25 cm iz Fil AR A8 AR 2
AW, 25 om YU Z A H R R AL T 2. e
I T LT R e A TS PR 1) B2 M L g e
AP 20~25 cm. TEAE A LB 25 cm S EFE
B Hs Jo7 AR 7 AR AR I B Spee LLF  FREEAIRSF
fE %, UL AT LA 7E R 2 0 BTN 25 em RIS
NEZ BN R,

PR £k B H C sl TN B3 AR 412 5 5
REAR R PrAe Al . U TR Z Bl AR R B C 53
R FEUE G AR BB BB AR B R 2 ke » b
AR N 232, B AT HESR 1 B B A 3, AT BE 5
B MR R A~E f R 8 TE mE R LBz
B AT BRRREAAME T EARILE 9. K 9
AT EAR A 1] o0 2 0 A A il L C BT TE B
BT TR Ay A A Nl 72 S TR LA AR AR R

40 AB BC CD DE

[
=

B FREE/ cm

I
3
>

-80 —-60 —-40 =20 0 20 40 60 80
A REE/cm
B9 A~E SiExMEREE
Fig.9 The relative load position of point A to point E
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Fig.11 Transverse distribution of longitudinal strain in
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Fig.12 Original variation of transverse strain with time
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Tab.4 Strain and relative time of strain points (A—C)
in five cycles

A B C A’
AH - = - -
t/s ¢/e/1078 t/s e/e/107% /s /e/107% /s ¢/e/1078
1 31. 28 0 31.98 340.35 32.73 66.86 33.49 0
2 33.49 0 34.16 329.19 34.88 62.68 35.7 0
3 35.7 0 36.31 332.02 37.04 60.71 37.76 0
4 37.76 0 38.48 335.96 39.23 62.00 40.02 0
5 40. 02 0 40.67 340.80 41.4 66.09 42.16 0
x5 5N EHNENERERNEERFENE

Tab.5 Transverse strain variation and during time in

five cycles
AB BC

CA’

B 10 /s a0 f i o0 S
1 0.70 343.35 0.75 —270.12 0.76 —66.86 2.21
2 0.67 329.19 0,72 —263.64 0,82 —62.68 2.21
3 0.61 332.02 0,73 —269.63 0,72 —60,71 2. 06
4 0,72 335.96 0,75 —272.50 0.79 —62,00 2.26
5 0.65 340.80 0.73 —272.61 0.76 —66.09 2.14
¥{E 0.67 335.66 0.74 —269.70 0,77 —63.67 2.18
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Fig.13 Transverse distribution of transverse strain in

section A
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Fig.14 The relative load position of point A to point C

Hi P 14wl SR IRAE R AR )5 J5 29 30 em Ak
CHNPE A A DB, BEAE F TR 32 B4 B R IR0 5



EioM

W, 45 T MIMILS3 [ 74 B 45 AR R B R T 5 1509

LB FEN R FIH 2 30 cm AbAF, HI TR
SE B P G HE T , 40 2O R ) 7B AR ROPE FYE L
JE ) 30 em KR 30 cm, BT HE RT3
R [A] AR T 5 %6 300 G\ 1) B2 i 3 R Dy 4= 30
cm. JNE (AB BO 12k (BC BD B Bty $§4L 1. 41
s. M8 2 km « h ' BMBGE B 9.5 cm R ENK
BE AT LAHE BT L B 78 (R R SR B[R] 2924 6. 3 MR ED
A T ],

S5 B FIL X T R AR R 1] N AR SN
BE RSN O S 225 cm; 3R 2RI IR 32 MY B oy &=
30 cm; TEFS B R P L B R 7E AP SRR TR 2 6. 3
AEEED AT LR ]
2.3 HHEE IR

TE I b SO A 1m0 AR FIRE 1) 7 AR Y 43 B AT
UiE B A G 1] 07 A8 25 & A A B B 4 75 31 s 9 48
Ak VTR 1) 7 AR ERSE RN AR, X GARK [ 1 A8 W) B
TEHINZEAE A1, A28 A4 , A58 ,A-7T 5 I\
A 1) 1 A8 SR AT X B 404> S B ) Yz 17 AR 55 s iz
7 LA Rk 1) B L AR AT R L LB AR 6. R 6
AL T E R — R R T .
[ 728 R T ) R 7E.

®6 ABEHMERMLEI L

Tab.6 Comparison of longitudinal and transverse strain

e Y B
AB/e/1076 BC/e/10~¢ AB/e/107°
Al 4.00 4. 00 5.14
A2 4.31 4.13 9.17
A4 59.48 128. 40 337.76
A5 23.27 96. 90 72. 66
A7 6. 00 6. 00 4.00
3 #Hig

B I A SRR AWETT » 7T AR AR 4538

(1) 28 P9 5l SR BY % 1D 45 49 . 2 A MMILS3
BEAT ISE BB AT AT 89, BAT 7R — 6 L
BRIT.

(2) 7= MMLS3 fn# T, ¥ % JZ I 78 B 9 1 i
ARAIGrA 5 BB S BEE T B B B Y B R
B | e O B B BORIIK 52 B BE » A5 ) AR S 437 I
AL B A 3 AN B B R B 2k B S 3R Y B

(3) TR A 5113 52 BB AL 1 DA IE) 52
B 07 A AE  FF BT R R B AR ) B AR AT 4 1E]
BiAE. X —45 153K 7-8 ] —3L.

(4) MMLS3 (¥ 3 2% i 28 X A5 78 1% 167 485 440 1T J2
MR B TS 17 A P9 52 W S 181 A« A 1) 97 A ) 5% T 3 L
B2y £25 cm, PA 2550 om, K ] R AR [ 52 009
B RMEYA 25 cm, P04 £30 e, % 8 3|
MMLS3 48 i Re i, SR BRI A MR g m R
SFADTF 120 em, fa] RS RF 50 em.
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