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Abstract

With the increase in highway traffic volume in China, the problem of insufficient capacity in early-
stage sections has become increasingly prominent, making reconstruction and expansion projects an

SCESI: B WRURERTURERE R T R A B T PR T S R BEE CROR R TR AT ). BRI,
2025, 14(8): 1945-1957. DOI: 10.12677/hjce.2025.148212


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.148212
https://doi.org/10.12677/hjce.2025.148212
https://www.hanspub.org/

31 PR

important solution. This paper takes the reconstruction and expansion project of the Heyuan-Huizhou
section of the Changchun-Shenzhen National Expressway as an example to focus on the application
and key technologies of foamed lightweight concrete in subgrade widening. Studies have shown that
the application of foamed lightweight concrete offers advantages, including reduced embankment
load, decreased differential settlement, convenient construction, and less land occupation. It can ef-
fectively mitigate differential settlement between new and old subgrades, thereby improving project
quality and safety. At the same time, as a new type of environmentally friendly material, it has good
economic and social benefits and possesses excellent promotional value.
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Table 1. Foam lightweight concrete characteristics

1. ARRBEIE

Rtk BARZHGHH TR AR A
2y J] A ¥ i) \# SR l=2 = 9 A % 0/ | 0 Bﬂ%ﬁﬂ(%?ﬁiﬁﬁ%fﬁé;
AL P& EEA IS 3 5 R0, SIE R 2R 20%~90% o,
(1) BE—BE 4~6 kKN/m?, BARGIH PR 60%~70%:; ” N
BRI (2) B 1 m EGUE T FHINRTER 12~14 kPa (Z 80k E Egﬁﬁi&ig&

0.2~0.3 m i@ HE 1)

PR/ [/ 2 A M PE AR

[ kg KFIRILEEE] >500m, TEFELEE >30m WL > T (I 5

Vs B T M (1) IERt1a] 40~90 min, FEALJS MM L/ = 0kPa A I BIASKE 90°),
e (2) BAMEREE 100~500 MPa (28 d #1) T B 00 1 o XU
geegryy CVRBARELANGERA N, ENEIERESE 2 AT TR B S 1 22,
JRiF) - AR LR PR FHC A IS HE BT VA TR VR
i A At BALIRFE <5 mm (50 4EIRALHA) 5 YRR SR IR AR A

2.2. ARFURR I EERMELREPHRSE

(1) $erm 3R ): WORBR B B FVE N 7T LU I 398 1) FLRR A g/ 1 3R ) 85 SEE, AT /e
FIEI AT o TR T RE A B A AR BRI TAR AR L, AR BOINTE, T A HEAT POk A
T AR IR i Kb L 2 AN 5

(2) #T+ TR PURTERE : MR E IR LR MR S B A — € MPURYERE, 7T DL/ R T
FEHIRZM, S TREM 22t

(3) WA T A ARG 407 TR, iR FUR L T ZAE TR, 1 HA RS A
XA, RT DAAT S0P IR TR B4 it T A

(4) AORTTRE: WEIRERTURERE T T 20T e FI R RS AR RL, I8 X B AR BRI AL, &
SR B .

2.3, FERIEIRE P o

(1) FEZRah: FIARERERUREE LR E S, R HAR BT 3R, w] LA/ A T8 O i, A5
ROg A PRIE TR, FARAE IR A . D BRI AR EE L RISk Bk 4 o

(2) BifJm Rt : B I BRI 52 22 S U RS2 5 7 AR N R 284% M) RIRELTR e ke e+ SRUHU R S T LUK e
RIS LN g, A Rz B A TR ViR, R a R H 1™ . BAh, IR UR
e LRI G T BN, HXE G e R e T 0. BT R, MR W SRR AT R AL, it
WAE g
3. MR 55

(1) FETHTG FEZEMEHE TR 2 P,
(2) FRMEAT: KB ISR A O B R B DHBE RO RREE Y, B SR IOBIITIE s JOBHE R 1170

DOI: 10.12677/hjce.2025.148212 1947 TARTH


https://doi.org/10.12677/hjce.2025.148212

[E31E

I [A) AN 1.5 hs

Table 2. List of construction materials
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Figure 1. Curing of finished foam lightweight concrete products
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Figure 2. Lightweight soil construction process flow chart
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Figure 3. Reinforcement construction diagram
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Figure 4. Slope cutting design drawing
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Figure 5. Slope cutting construction diagram
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Figure 6. Compaction treatment of the subgrade soil layer
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Figure 7. Construction flow chart for subgrade foundation
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Figure 8. Schematic diagram of embedded foundation base
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Figure 9. Foam lightweight concrete geocell installation
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Figure 10. Laying geotextile on a crushed stone base layer
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Figure 11. Panel size diagram

11. BRI ~ERE
AT

DOI: 10.12677/hjce.2025.148212 1952


https://doi.org/10.12677/hjce.2025.148212

(2) LARBARE

© BT A BOFF 5 M0 UG, 5 N 0T M 4 R THTAR 5 A N B s 2 B (LT 1247 4

(@ VIPRLEALTE: AR S HERITEDTREAEAEWTIT, 4% IRV TS AM/ AR, 4% 11 3R TH R F R e L i
BHWRMAT G, HIRASOUH . B, 0,

(3 HEKTE: FEFEERIN B 2K E VA oK 2l

@ ML RAER LY, HiREEE SRk,

| 90cm |

SFAEAR By a4

© 6

ERe R

Figure 12. Schematic diagram of panel connection with angle steel
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Figure 13. Schematic diagram of pouring area division
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Figure 14. Foam lightweight concrete on-site pouring diagram
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Figure 15. Foam lightweight concrete reinforcement mesh installation
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Figure 16. Buried plate construction diagram
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Table 3. Allowable deviation in the pouring environment for foam lightweight concrete
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Figure 17. On-site quality inspection of foam lightweight concrete
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