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Abstract

China’s economy is entering the stage of industrialization, informatization and leaping develop-
ment. The rapid development of the economy requires convenient, fast and safe transportation
services. With the continuous economic development, more and more two-way 4-lane express-
ways built early due to insufficient capacity, low service levels, frequent safety accidents, etc., have
been unable to meet the increasing traffic demand and urgently need practical transformation and
upgrading or expansion of construction. Compared with rebuilding roads, widening the old
roadbed can make full use of the original roadbed, shorten the construction period, and reduce
the construction land. In this paper, the finite element analysis software PLAXIS is used to com-
pare the two new and old pavement overlapping schemes in the reverse excavation construction
of the reconstruction and expansion of Jiqing, and to study the road surface deflection, the tensile
strain of the asphalt layer and the top pressure of the subgrade under different working condi-
tions. Analyze the overall performance of different new and old pavement overlapping schemes
with indicators such as strain. The research results show that the two working conditions have
similar overall performance, but the second working condition needs to strengthen the connec-
tion strength at the vertical lap interface.
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Figure 1. Construction drawing of reverse excavation site
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Figure 2. The first reverse excavation construction plan
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Figure 3. The second reverse excavation construction plan

3. RAERIAR=

2.2. IREIRT

FRAE LT SO B TS5 TE 3, R PLAXIS A BRIT/ T EAEA T A . far 24 B 30 7 6 T U2 v
JE(JTG D50-2017) R TV E, RAFHE N 100 KN [R5 - XS FE—MIWE AT B &, #eih 5k
HPBERITEAR B BN s SR0E AR R A B M S P A% 213.0 mm,  #%eH0RE 319.5 mm AFST Rl
TN B A A 213 mm, PEINER I (] 54 319.5 mm, 5856 A0 ) FE 1.86 m; #e it ie R R4 0.7 Mpa [6] [7].

DOI: 10.12677/mse.2022.111013 112 EHRES TR


https://doi.org/10.12677/mse.2022.111013

0o

cH
G
‘:m;

2.3. SYHUE
BRI SRR S BN R R 1 R .

Table 1. Parameter value table
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FMEA R (Mpa) 6000
WiEHE JE B (cm) 18
TAFALL 0.35
HPEBL R (Mpa) 12,000
IKVEFaE WA JEFE (cm) 54
HER /N = 0.2
HMEI R (Mpa) 200
45 JE & (cm) 200
HELVNEG 0.4
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Figure 4. Model diagram of working condition 1
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Figure 5. Model diagram of working condition 2
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Figure 6. Road surface deflection cloud diagram of the first working condition
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Figure 7. Road surface deflection cloud diagram for the second working condition

7. TH 2 BRENEE

DOI: 10.12677/mse.2022.111013 114 EHRES TR


https://doi.org/10.12677/mse.2022.111013

—o— T

12

10

BRFLUT (X107

-2 T T T T T T T T T T T
6 8 10

1
KFEEE (m)

Figure 8. Comparison of road surface deflection under two working conditions
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Figure 9. Tensile strain cloud diagram of the bottom of the asphalt layer under the first working condition
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Figure 10. Tensile strain cloud diagram at the bottom of the asphalt layer under the second working condition
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Figure 11. Comparison of tensile strain at the bottom of the asphalt layer under two working conditions
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Figure 12. The top compressive strain cloud diagram of soil foundation under the first working condition
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Figure 13. Cloud diagram of top compressive strain of soil foundation under the second working condition
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Figure 14. Comparison of top compressive strain of soil foundation under two working conditions
14. B EETNE M X b

XTI T B T G5 A4 55, 7K AR T A2 S B 1 5 A A6 P 7 o PR T IR 3R, R BUAT ML 2 A %
RV PG - JE T s 18 3 A1 D ) B T 425 40 7K AR T (14 B 48 AR [ 10]

12 AP 13 7l Lot — K T — TR NAR 75 B, 1 14 52 P L0 ST R AT LU I o AR
THEGE R, T — T B AR i KB 94.6 x 107°, Tt — R 6T £ RN AR e KM 93.9 x 10°°,
PIAR TN T M AR Z2AE AN 0.3%, 7T LA P i i 4544 7 20 B AT A IR TR AR TERE T -

Wik 14 frow, A8 L SETUR NARHYKCF 7 [ o A B, AR XU A T AT, RS TR AR 2
BUBR A “XBEE” oA, T RETHUE N AR s KA AR P G fer 0B R 7, HAEoREAH A

4, &5ig

ARICUA IRTTH M PLAXIS N EZWTFLT B W Ha b 1% 1 v 28 B o)™ SO P2 0t P b
WIHER T8 RAEM R B VUL WiE BIRAINAR . T BET0E SAR LG SRR AR (K0 LA, 459 H 1 2 22

DOI: 10.12677/mse.2022.111013 117 EHRES TR


https://doi.org/10.12677/mse.2022.111013

0o
CH
cE
4

WU

1) EATEAREAERTS, PR IH ST T RIB RS VUE . WEBIRBLN AR hITUE AR A

FEIED, 0 T o o i 5 ) 251 LA e i R R A

2) PR A5 AT I R B R AT R R SR BLRR 5 B N g 5 X IR IO s ik, Bl

I BR T AS A JR IR ST . o SRR BOINSR SOTHZ BRI /2 AC-25 i /= ATB-25 I fa e
BT V2 0 T 2 5 ) T PR R O R, O A A AT AR TR B /K e RS WA 245 A 00 B T 4540 5 1
I ERR IR ASIE A ATV . DRIk, A A R KR WIFR AR B, T I T
—RA MR RATE .

3) FEAT AT AR R s I 5 B AR I 57 BLAT I RF I, [T 6 T 45 1A T R (X3 A IS AR i 7

ST IR AL AR, MBI T RN AR R AL, TR S AR AR R W T R 7 AR 5T BRI

BFE A

S 3k

[1] EF EE SRRSO\ Qe i R s F2 PRus [ T2 [J]. 22l a5 % 2, 2018(5): 50-53.

[2] whlpalss, EEME, ATSCEE. TR IEHEEE T R 00 A B ey i Ol SR B T VAR [C R B A B S e TR
H5E#ae PEHARZFLFPEERS B T —BERERRE. FTEARZESFP SEM S FEA
o 5 4y 23, 2021: 136-145.

[8] JEFW, EiEbs, FMPRER, =%, R RITZS5BEEKEME S TPHEG THARV AN &HBEARITR
2020, 47(22): 93-95.

[4] ®fEHE, BREME, g, EERECMAKEIIE SIS 2 15 mor i3], 560K 22244k, 2020, 27(1): 101-103.

[5] ALARTG. BT S 2Ema SR 7 Bt b 3], SR 6 PR 244, 2018(10): 107-108.

[6] kUG, P FRK G IR A M B S E M T 0], @R, 2016(4): 64-66.

[71 k=%, i, AFEZEZPE B REHTERRERD]. ABASERH (N A AMR), 2016, 12(2): 13-15

[8] #&EIn, VFERL, TACK. ARG Q7 9 I e M R L 7 0], IR sl R, 2018, 44(2): 62-64

[91 Zeih, VRohl, XU Tt PRI 5 I T 45 M 9 05 A5 A et B0 A [3]. B LK 2 R (GOE AL 2 5 TRERR), 2017,
41(6): 1051-1054.

[10] ZR4R. WiTs B AR TR K 2 iy i T S FH ) A SR MR VR R [31. PO )1 7K, 2017(3): 285

DOI: 10.12677/mse.2022.111013 118 RS T


https://doi.org/10.12677/mse.2022.111013

	基于力学响应分析的道路改扩建反开挖施工新旧路面搭接位置选择研究
	摘  要
	关键词
	Research on the Selection of Overlapping Position of New and Old Pavement in Reverse Excavation Construction of Road Reconstruction and Expansion Based on Mechanical Response Analysis
	Abstract
	Keywords
	1. 引言
	2. 有限元模型建立
	2.1. 路面结构设计方案
	2.2. 模型尺寸
	2.3. 参数取值
	2.4. 模型建立

	3. 计算结果及分析
	3.1. 路表弯沉
	3.2. 沥青层底拉应变
	3.3. 土基顶压应变

	4. 结论
	参考文献

