405 21 oS N - Vol. 40 No. 2
2024 4F- 3 H FOREST ENGINEERING Mar. ,2024

doi:10. 3969/j. issn. 1006—-8023. 2024. 02. 021

XEEREERKEAHERELRHR

W' R AR, T A
(1.7 PH S AR R AT, T 2575 532800;2. WIRG R K2 HoR TREbe, WImd WV 411201,
3 EEMREE TR EARSEN TR2=BE,) VP HEAk 541004)

W B NRRAREEUEENFRAEMAR I FOTNRERET Fa NHFGERRE TRAEMHER, 2
AEfeeBHEEMBER TTREFGTHERERS L MER KRR E 7N MR FEEEME D ot ik
B, REFEHE BETRNTERMY F0NE, #ATRUAENE T, FRELT IR E L NES Fa, EREN,
FIAGT  FEREHEEAEEENFRBEMTEER LERGHE B I E L EwENNHFHAE DT ARRRE
BELHGEEEREREEN, L2 RGN TERRE N FRAAATEAE LR REF 2 HENTEE EENET
HHBEETRERE W EEE TR M TEERMYWEN ARENREANERS; EFNEER R ER BT R
T HEREAHBEMEEARENERAEMTEE S ZETH T LAKF S, ARERNKF T T H @ EMET AR
RN e R RS S 7

REWR:FHEBEAREERER  RRRE AFTH KT Ao

hES#S.U416.2 SCHERARIRAD A XEHS:1006-8023(2024)02-0198-10

Experimental Investigation of Large—thickness Flexible Base
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Abstract ; In order to reveal the mechanical behavior characteristics and fatigue life of the structure of large—thickness flexible base
asphalt pavement, full-thickness pavement structure models were created based on the prototypes of the test section of Tianxin Express-
way and its main road structure, and a comparative test of static loading of asphalt pavement structures with asphalt—stabilized macadam
flexible base and cement—stabilized macadam semi-rigid base under the same conditions was carried out. The mechanical response val-
ues of each layer under different shaft loads and temperature conditions were collected, the variation law fitting analysis was carried
out, and the fatigue life was calculated and analyzed according to the actual working conditions. The analysis results showed that under
the same conditions, for the asphalt-stabilized macadam flexible base asphalt pavement structure the lateral strain, longitudinal strain
and vertical compressive stress indices of the bottom of the lower surface layer and base layer were significantly smaller than those of the
cement—stabilized macadam semi-rigid base asphalt pavement structure. The mechanical indexes of the bottom of the lower surface lay-
er of both structures were greater than those of corresponding the bottom of the base layer. The logarithmic values of the fatigue life of
the lower surface layer and the base layer of the two structures decreased linearly with the increase of the load level, and the former was
less affected by temperature changes, and the values were significantly higher than the latter. Under normal temperature conditions and
traffic loading, the lower surface layer and base layer of the large—thickness asphalt pavement structure with asphalt—stabilized macad-
am flexible base were expected to achieve long service life. This study provides a new test method and analysis idea for evaluating the
structure of long-life asphalt pavement.
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Fig. 1 Schematic diagram of indoor test model and sensor layout
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Fig. 2 Sensor and signal acquisition system
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Fig. 3 Test piece fabrication, loading and data collection process
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ZE TR  ARWFFE TR ATB JEZ 454 (F 1l
BHAEE)  H RS IR T AN S FhR iR Z 0.7 MPa
TG, F S B Ak 34 1) 9% 57 75 i e ) 2 S K
AraEHy T M CTB JLZ 454 (R 12 +35)2) A hE
FIE K TR ai i, 5 5 T R A5
YEFI) ATB JEJ2 KR BE W5 1 4544 (38 em) A 5K
MK T (=40 a) .
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Tab. 1 Summary of fatigue life calculation values and long-life structure
determination of ATB base structure
s e S JgmsR  EETE ERT wgppak
. Rl i 455 e S A 1] N e > 6 /e P
J=A HE/C %/ MP NiAE/ e [y T3 <65 pe i N/ I N;=500%x10°/1K VeS|
& i)
Surface level - - a Longitudinal - MS_ Strain<<65 pe Calculated fatigue . =500x10° Long life structure
Test temp.  Load grade Lateral strain f
strain judgement life N, times judgement judgement

T . 30 0.5 -9.5 -11.2 2= 1.26%x10" P P
Lower surface layer
FEE 30 0.7 -11.2 -13.9 = 5.31x10° P P
Lower surface layer
FEE 30 0.9 -14.5 -22.0 = 8.50x10® P P
Lower surface layer
FER 30 1.1 -16.8 -26.7 2 4.23x10° i i
Lower surface layer
P 30 1.3 -21.6 -34.3 2 1.46x10° i 3
Lower surface layer
itk 60 0.5 -12.7 -13.3 P 6.29%10° 2 P
Lower surface layer
FHEE 60 0.7 -21.7 -20.8 = 1.07x10° P P
Lower surface layer
FHEZE 60 0.9 -30.4 -27.6 = 3.49%10° i &
Lower surface layer
FHE=E 60 1.1 -42.9 -40.5 = 7.55x107 i i
Lower surface layer
T . 60 1.3 -56.7 -43.0 = 5.96x107 i i
Lower surface layer
ATB E =] 10 =] =)
ATB layer 30 0.5 8.6 4.1 £ 7.09x10 B B
ATB E =] 10 =] =)
ATB layer 30 0.7 10.6 5.0 £ 3.37%10 e B
ATB J%' =] 10 =] =)
ATB layer 30 0.9 12.3 6.1 2 1. 56x10 e B
ATB 2 =) 9 =) =)
ATB layer 30 1.1 15.7 9.9 E 2.17x10 FE 7=
ATB 2 a 3 o) 5]
ATB layer 30 1.3 20.5 13.3 b 6.91x10 3 2
ATB E =] 10 =] =
ATB layer 60 0.5 17.2 6.3 £ 1.33x10 2 B
ATB J%': =} 9 = =
ATB layer 60 0.7 18.8 8.8 £ 3.50%10 B B
ATB JZ =) 9 =) =
ATB layer 60 0.9 24.7 11.4 2 1.28x10 2 2
ATB 2 =) 8 P P
ATB layer 60 11 29.3 15.1 2 4.10x10 i a8
ATB J=

= 60 1.3 -34.0 -19.8 = 1. 42x10° i i

ATB layer
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Tab. 2 Summary of fatigue life calculation values and long-life structure determination of CTB base structure

I Pl =2 AL K
o s WA B pmimr HERGAG ARk HERAK
N £ : . y y 2 25§
J2 ‘F; ;ﬁ“ gope e RiB/ue  #<6S pe N/ NgzS00x10f Y T
Surface level T Tt Load erad Longitudinal Lateral Strain<65 pe Calculated N;=500x 10° ) gt
est temp. oad grade i . R K R structure
strain strain Judgement fatigue life Ny 166 judgement judgement
P 30 0.5 -15.4 -48.5 2 3.7x107 E\ i
Lower surface layer
Tz 30 0.7 -20.9 -64.4 = 1.2x107 i A
Lower surface layer
P 30 0.9 -22.3 -84.0 o 4.2x10° = 3
Lower surface layer
PR 30 1.1 -27.3 -98.4 % 2.2x10° ® &
Lower surface layer
LS 30 1.3 -35.5 -108.9 0 1.5%x10° E &
Lower surface layer
P 60 0.5 -46.7 -47.7 2 3.94x107 i i
Lower surface layer
PR 60 0.7 -57.4 -85.7 5 3.86x10° i o
Lower surface layer
LS 60 0.9 -70.2 -118.9 0 1.05%10° & &
Lower surface layer
P 60 1.1 -82.5 -142.9 5 5.07x10° i i
Lower surface layer
Pl 60 1.3 -87.6 -177.3 i 2.15x10° & i
Lower surface layer
CTB 2
. -9. -21. - ¥ 2 =
CTB layer 30 0.5 9.7 9 1.9x10 P p<d
CTB JZ 3 =) =)
CTB layer 30 0.7 13.2 27.8 6.3x10 JE FE
CTB 2 3 S N
CTB layer 30 0.9 18.7 311 3.3x10 0 A
CTB 2
1.1 -23.1 -40. - 7 0 0
CTB layer 30 3 0.8 5. 1x10 % %
CTB J2 . . .
CTB layer 30 1.3 30.1 49.5 9.7x10 w w
CTB =
TR Eyer 60 0.5 -18.5 -47.4 - 1.45x10’ i i
gﬁ Eyer 60 0.7 -31.5 -66.2 - 3.86x10° 3 3
TB B
ETB Eycr 60 0.9 -40.7 -92.7 - 2.40%10° i e
E?E Eyer 60 1.1 -50.5 -101.1 - 4.71x10? = g
gfﬁ Eyer 60 1.3 -61.4 -110.0 - 8.54x10 i 5
4 s S ria) 78 A [i] IV ) 55 3 A4 b4 B A 28 S5
gt

(RIS 2 M 1 in, P05 AH o6 R 8k, BRI 2 IR

ATB JEZZ5FF0 CTB JEZ 458 ST MEXT e W38 P KT IE)Z IR B 1243845 ; ATB 3E)2 45

IR AR T, R 3 A 2B S B ey 288 S 0 Tkl 2 1) W 4 /)
D TEF T 2 Fabty R 208 JEZIREm F CTB JL2E5H, J12e Bl %4,
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2) TERRERHARAE R, 2 b &% ¥ 75 7 1R 5 1R
TR RIS R IR AR ) e B RN AR T
WHIRAE IR T, ATB 22450 T m)2 K 2R
(AR T A8 PN ) R AR 18 ) He B ) 4 3 S g2 (Y
B1R/NT CTB JLZ 4540, Ji% %4,

3) FEH RO R T, 2 Ak R 98 55 7 i X A
(BB Ay 80 A G I S 1 e, o IR 9 55 i
IR TR ™, FF 6 AR 55 28 (L FL A ATB JE 2
SERTRTHZ R JE 9% 55 i 32 T BE AR A S R /)N
BUEI B KT CTB £Z45H

(4)30 C N3 %N 0.5.0.7.0.9 MPa i},
60 °C N4} 0.5 MPa F10. 7 MPa I}, AAHF5%
VEFHI) ATB 2RI 5 B TRI4549 (38 em) I N 1A
J2 RIS A] S A i (S5 IR BRI AR <65 e, I
FHAr =500 [HHIK) .
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