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Abstract

Using high modulus asphalt mixture, the structure of full thickness asphalt pavement is optimized.
According to different pavement material parameters, the tensile strain at the bottom of asphalt
layer and the compressive strain at the top of subgrade of three kinds of full thickness asphalt
pavement structures are calculated and analyzed respectively, and the thickness of different full
thickness asphalt pavement structure layer is obtained. The results show that in Scheme 1, the al-
lowable tensile strain at the bottom of the high-modulus asphalt mixture layer is 72.0 x 10-6, and
the allowable compressive strain at the top of the subgrade is 230.5 x 10-6, which can meet the
requirements of the minimum structural layer thickness of 9 cm. In Scheme 2, the allowable ten-
sile strain at the bottom of the medium-high modulus asphalt mixture layer is 70.5 x 10-6, and the
allowable compressive strain at the top of the subgrade is 230.5 x 10-6. The minimum thickness
required by the structure is 26 cm, which can be divided into 8 cm, 9 cm and 9 cm for the conveni-
ence of construction. Compared with the original scheme, the optimized full-thickness asphalt
pavement can effectively reduce the thickness of the asphalt layer. Under the same load conditions,
the full-thickness asphalt pavement structure is optimized to reduce the cost and reduce the re-
source waste caused by excessive redundancy design.
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FRE i A BRI 75 T 45 0 S R LB AE 70 cm BLE, FEAE BREDS IR TARRI AL, mReRE. miy
e BRI IR AT BT RN TR R IR ], SO BRERHIRAR B Eah =, AU™ E A B
FEVLHERE, RIS A OIE N 1Bt i TREE . 4 QU0 B I SR TR AR B AR 2 R
REPRBR IS5 4L, ST BRI A MIAHEL, B ISR R B AT UL SE 0 30 cm LA, W BTIEIIE 1 2
Ko

EFEXWEFRI, ERE. EE. EEL BRI LRI EE R — HE 45 ] BN w2 B ) 2 A5 4
KMz —, FEHE., P ERFIRENM . JCHRELE R AR 7% & MEPDG #tit ik, BK
M “2REAH” BORER (RAFRIER I TR R ) Ak 0900 7 B 1 e v R S A 4 5 Qi
BRITAE R BRI TR R[] [2] [3]. TAERRIE, 42)E i B i A A AR A T IR R I BL. MR
FEVEI 2 Kk ARG TR B0 PR ) T K 3 A2 L 3 A4 B i i B Tl 454, ik B0 e i ie 8 16 4E,
3 4z 5 Q7 B T 25 M R B R AP ROIRACIERE, UG IIE 1 20 1 45 44 1 7T SE 4 5 T AT [4] [5] [6].

AR S E L LI B T 45 SRR, U AE K R, 45 & 402 3Q0 5 BRI I a5 A RF s, 2
TrRBEENFRGE, TP Rh B EH 5AF T i A ia B BRI A, SRS AT T st
FOMr SR, i€ T RIS Z R 5 . BF TR B A B i B R #E . 4R TE A R . FEAIC
TREE & BA R F AT 2 .
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JE T4 2 75 B T 25 S AT R L 10 Hodh, R R R E R RRLAR
13.2 mm LT B IR A R A RN SMA-13), F R ZE 4 AR RAR 20 mm (1) S R IR A R
(EME-20), ZFMkIL)Z N hifs 25 mm fI AR AR K I 75 1R A BHLSPM-25), 3 131k B f Kok A%
13.2 mm [ RRCYE R A BHAC-L3R)ENPIIE 7 2 . MG BRI S5 M  R 1 RT R 2 5R &
T FEBRIAE, 7% 1RH T SBE S IRAEHEME-20)8 TR MEHZ T, fif EME-20 FZ 3|
PO 5T VR s U7 % 2 Mgk — 2B Ak 7 AP RLE YRR R Z 423K A 7 EME-20. J7 %8 1 FT 58 2 # s #E
T E EME-20 Wi 215 R .

4cm SMA-13 4cm SMA-13 4cm SMA-13
6cm EME-20 6cm EME-20
12cm EME-2
em 0 11cm LSPM-25 § ? cm EME-20
11cm LSPM-25 ~ 2 cm EME-20
7cm AC-13F
Bt s =
BiEL
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Figure 1. Design of full depth asphalt pavement
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XA B A E B S MR BR T ES 8, SR E RS EECR R E B 1T 45 74 BT ALIZE
AR ¥ ] i T 65 # Wi S (NF P98-086). F ALIZE FRAR ik 3k [E 100 kN FruEfh#R (7 1), #it4E
MM 20 4, BRIRADNEEA R, SR0RE 21.8°C, ML B K F i E brviE PF3 254%(80 MPa). it
SR, SRR AR S UL 2.

A JE 3 T G540 JE B VLU 43 BT I 2 A AR AR A = W5 75 2 R 190 7K P i o 73 7 S 56 T T 1) 88 ) e 7 %
7 B 3 T2 S 5 7 9 5 B K

Table 1. Standard axle load
%= 1 o

B hERER
B 7 R (m) 0.1065 i
i iaReth i (MPa) 0.7016 )
ZEAE TR (KN) 25 d EJHX
o I\
Pt ORE d (m) 0.3195 A w
Table 2. Pavement materials parameters
2. BEMHNSH
ZH SMA-13 EME-20 LSPM-25 AC-13F
HHBE E (15T, 10 Hz) 7500 MPa 11,000 MPa 8000 MPa 7500 MPa
HAHBE E (227C, 10 Hz) 4470 MPa 6656 MPa 4768 MPa 4470 MPa
TR B35 (x107%) 130 75 105
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TG, R IR E RARAE R T A )R Q0 TR TS R T R 1 5ORES e T 2 R R AR (R
AC-13F ZJE) N 52.1 x 107, BRIETHH KR A8y 151.8 x 10°, bl JR 5 Rt H 9 5 )2 e i K38 /N
i AC-13F MR e AR 105 x 10°°, WAL TR, JRJ5, N 7 R SR IS 7 S0 T 425 ¥4 BT R 2K 2 0 28 J
B, WEMRYE AC-13F P KBS IHRA RN E BIRR N R FAZ @R, THET LR, BiHE
PPN BT BRI NE Jy 68,527,000 vk, HAZIEEN 4708 HHmE 221 R/ 408 . AR ERE /2, 3
AEEHN TS+, e, JESARAGETT 4 5 30000 7 6 1h 25 A4 35 K F 228 il s AT TS 0 AT o

BB E R E BTG % 1A% 2 1 EME-20 i 2R . 4% 18 515 31 <0 il
AT E L. FTE 2 P& SMA-13. LSPM-25 Z 2514 )2 5 5l T4 77 S h EME-20 2R B .

XTHE 1, fildk EME-20 ER)EEE, it 4502 B REBUEME AT, (T EARINE RS RN S
EME ZEEMX R R LI 2. g, 5075 T 22 EME-20 i R4k 72.0 x 10°7°, B3
TR IH] A0 VF R RAE 2 230.5 x 107 AR ¥ B a] AR B, i T 75 2K 5 B AR B8 T AL ¥P{l 72.0 x 10°°
DR G 43 €350 20 M 75 S B iR S5 EME-20 J2 ] LU R S5 M T e K BE, b/ N R 2 R 9 9 eme X
2K EME-20 B8 9 cm 5 & LT 2505, WHAE RN 3, v IR R FrE 1HEES /N T RiF
. 2EPE BT TSR LR TIHE R EME-20 f/hEEEAT LR A 9 cm.

EpsiT 4-inf
-40.00

-52.00

-56.00
-60.00

-64.00

-68.00

-72.00

Adm1
-76.00

-80.00

-84.00

Thickness layer 4 (m
0.0700 0.0900 0.1100 .1300 0.1500 0.1700

Adm1=Allowable value 3 - EpsiT=72.0 (EME-20-SBS)

Figure 2. Relationship of tensile strain at the bottom of asphalt layer between EME depth in
scheme 1
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Table 3. Comparison of allowable value and calculated value of pavement structure
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L= K= 7 A FoEAl
W Z IR R R 71.8x10°® 72.0x10°®
% 2 (1) R T B A 222.0%10°° 2305x10°

NTHR 2, Wi EREGURMES T, THE LN ARER T MGSEERE, [JENNEERS
PN AR 5 EME J2 R R R LA 3. 1545 ) EME-20 21 fe Vrdi B8 70.5 x 10°°, K I THi i
FEVFAI R BAE Ay 230.5 x 107°, 44 B 45 SR AT LUAS B, i T 2 RS N AR BN T SR VRE 70.5 x 10°°,
R 4% 8370 9 EME-20 )2 7T LU R S5 M AT )R BE, b/ N RE D 26 eme DLz /N FEXS 7 & 2
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Wit B2 B E B ST F0RAE, RAESRIE 4, A HEES N RTFE. £2ERE
BRI 7 5% 2 WAL T LI Z LR EME-20 J2 B AR i NE AT LR 26 em, R 18 T AT UK 43
A% 8cm. 9cm Al 9cm.

EpsiT 2-inf

-40.0
-50.0
-60.0
-70.0
-80.0
-90.0
-100.0
-110.0
-120.0
-130.0
-140.0
-150.0

Thickness layer 2 (m)
0.1400 0.1800 0.2200 I 0.2600 0.3000 0.3400 0.3800

Adm2=Allowable value 7 - EpsiT=70.5 (EME-20-SBS)

Figure 3. Relationship of tensile strain at the bottom of asphalt layer between EME depth in
scheme 2
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Table 4. Comparison of allowable value and calculated value of pavement structure
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I8 HAEbR HHEE FeYHE
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12cm EME-20 p—— 9cm EME-20

o
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Figure 4. Final design of full depth asphalt pavement
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4wl s, @ ERERmESEA R B EESR AL, BT R R &
TR0 UG S E 2 ERE, I 40 cm 902 30 cm. Hid, 7% 2 HRA T MRS B B L
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1) R 1T EIKE EME-20 [ o N A A 72.0 x 107°, B3 TH ] 0V i £ N 48 4 230.5 x 105,
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R /NEFERT LR 26 em, DN 18 T T A] LK L4 A 8 cms 9 cm A1 9 cm.,

3) B4R I B T v 75 SR R TT A R T E R R, AR A A e A AR

of 4[5 U 4 A TR EAT T WA BRACPRA DB/ 7 B T 25 R B T A BT B0 BE R 2%«
S50

(1]
(2]
(3]
(4]
(5]
(6]

ER, Fehh, skbed, . DA — R I B BB [J]. B2, 2020, 65(30): 3238-3245.
Zefft, XERPE, PMALZE. ARG B THE S TSR], RIS K 4R (A SRR 32 R), 2020, 48(3): 377-382.
TR, EMRAE LWREKE GBI ENIRE]. T E AR, 2020(14): 33-35.

FAR, R RIS PO B 1 458 5 AR TH[I]. A BSSTIE A, 2017, 34(6): 30-37.

=¥, X7, skvE. &R R R RS LRSI ST & T[], ARG, 2013(4): 90-94.

AR, A RERXKE IE SIS S NER ). AT, 2012, 26(1): 29-31.

DOI: 10.12677/ms.2021.112014 110 PR R


https://doi.org/10.12677/ms.2021.112014

	基于高模量沥青混合料的全厚式沥青路面结构优化设计研究
	摘  要
	关键词
	Structural Optimization Design of Full Thickness Asphalt Pavement Based on High Modulus Asphalt Mixture
	Abstract
	Keywords
	1. 引言
	2. 路面结构设计方案
	3. 分析方法与参数
	4. 计算与分析
	5. 结论
	参考文献

