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Abstract

Through raw material tests, gradation analysis of the cement-stabilized graded crushed stone sub-
base in the longitudinally cracked section, as well as on-site coring for thickness measurement,
strength evaluation, crack observation, finite element analysis of loads during construction, and ex-
cavation of test pits for subgrade stability analysis, a systematic study was conducted to analyze the
causes of longitudinal cracking in the subbase of a certain pavement section of the Lunci Express-
way during construction. The study shows that the strength and thickness of the subbase in the
cracked section meet the design requirements, and the longitudinal cracks in this project are di-
rectly related to the repeated action of heavy vehicle loads during construction, as well as subgrade
immersion and loss of foundation support. Relying on the Lunci Expressway, optimization sugges-
tions for gradation are proposed, including appropriately increasing the dosage of coarse aggre-
gates and reducing the dosage of mineral aggregates smaller than 0.075 mm. For the longitudinal
cracking of the cement-stabilized graded crushed stone subbase in this section, a reinforcement
scheme is adopted: a 10mm-diameter steel mesh arranged in a 100 mm x 100 mm bidirectional
pattern is added on the surface of the subbase, and cement concrete slabs are used for the base
course. The relevant analysis and suggestions in this paper not only serve the subsequent construc-
tion of this project but also provide a reference for similar projects.
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Figure 1. Core drilling at longitudinal crack location

B 1. YEREALEE

21, REEEMRLEFSE AR

FErs
1) K

DOI: 10.12677/0jtt.2026.152018 195 A EFEA


https://doi.org/10.12677/ojtt.2026.152018

T 5

KV F 58 B S5 2 42.5 MPa A7 11585 PNV P= (1 i@ iR #h K . EEHARIBR AL 1.
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Table 1. Test results of main technical indexes of cement
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Table 2. Synthetic gradation of subbase course mineral materials
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Figure 2. Gradation composition chart
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Table 3. Construction thickness of subbase layer in cracked sections
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Figure 3. Core sample thickness measurement
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Table 4. Heavy compaction test and 7 d unconfined compressive strength
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Table 5. Structural layer material parameters during finite element analysis

F 5. BRTONREHEM RS

=X ASY Y 1K E A 2-ZR e A 3BT % A
JE P (mm) 200 200 -
HAPE B (MPa) 1800 500 50
AR L 0.25 0.35 0.35
0.0 0.0 -
0.9 0.2
0.4 0.4
0.6 g70.6

4p-0.8

—— 100KN —=— 100KN

-1.0F —— 150KN -1.0F —— 150KN

—— 200KN —— 200KN

1ok —— 250KN 1ok —v— 250KN

’ —— 300KN ’ —e— 300KN
LAr L ey -L4r I 1 1 1 1 L 1 )

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
T PR S A1) B
(a) LIS (b) THEPEUTE

Figure 4. Calculation results of deflection values
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LYTE AT 1 b v A i i JE 5 2 T T A2 AU S i fH LS =58.7 (0.01 mm), [RIG, Jit 2 343 [a) e 430k 51 ke
SERIBOR AR TY, S KB R RN, o BE R 2k T A 2 5 it TR A m R — AR % .

4. QEFARKERREBEREMRE
4.1. YEFF R R EHIKAE

LI TP R W HIUAE Bt B PRI B BB 1 7], RO E PR BO Lk O B B, 1
HESRBUIE T R E T AW, T EERN T, BTG ), RIBK KRR, F2s
BUR, WERBUK, ST R LA T IR, SRR, AR RSB IR T SRR
SFLE A3 (R LA T IR 5 A 7 A A B R A VA T B BN, B T
POTIAMOB R — R R

Figure 5. Test pit excavated at longitudinal crack location

5. UEFRUEFZHIRT

Figure 6. Initial crack
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Figure 7. Widened crack
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Figure 8. Reinforcement steel mesh laid on base course surface
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