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Abstract ; The application of recycled construction waste materials in road subgrade is an important
approach to enabling large-scale resource utilization of construction waste and promoting the green and
low-carbon transformation of the road industry. Based on the Chengdu Third Ring Road reconstruction
project, this study conducted performance index design for recycled materials, investigated subgrade
filling construction techniques, and implemented quality control and acceptance during construction, in
order to comprehensively evaluate the feasibility and field performance of recycled materials used in
subgrade engineering. The results indicate that the recycled material achieved a California Bearing Ratio
(CBR) exceeding 80% , demonstrating high strength and substantial strength reserve. When the fine
aggregate proportion ( particle size < 4. 75Smm) increased from 25. 2% to 30. 8%, both the CBR and the
maximum dry density increased, and field compaction became easier, which is beneficial for construction
quality control. After a series of procedures including spreading, watering, moisture conditioning, and
rolling compaction, both the degree of compaction and deflection met the design requirements, and the
constructed subgrade exhibited a uniform and smooth surface with overall good quality.

Keywords: road engineering; construction waste; recycled materials; subgrade; compaction degree;

resource recycling

o R T (2022YFC3803405) s EiliRisp Rz ey 0 SBIR

Byt F (22DZ1208900) ;_EH#FRZRBTI H (JT2024-KY009) ; i 11 AT I X SNy 1
FEREZRIBEE (P 2R 2023-002-005) 5 |- 5 1 7 4F R s W] R 51 bkiEE& ITEE%B & EE? Hy Efi b }&Fﬁ # bk@
FI (23QB1404600) ; BB ALV BB A A MM o0 1 sy OO TR Lo T, A AR vl A 48 0 gl S i

B3R e TGRSR LA AT 5 R e L A g 4 NN
[EFE®E ] & &k, TN, E-mail: 502855721@ qq. com ﬁqj’FE%Tj(Egmﬁg?@H‘ﬁﬁo EHUbk%BFE
[EE1EE ] 0V, B2 TR , E-mail :377203802@ qq. com FESUR AL O A DL TR S 5 S E

[YrFm HHA] 2025-08-26



2026 No. 4 & WRAE S I A bR 3 T AR R N 31

R MR B 2 Ak BR A BERE T A T
TIN5 B AS AR AR 6 R 6 A8 1 A T3 , A KRR
il T BT T A By 3 B R AR R KT B A T A
JE S5 R o R

A 5T SR R 0 B A S 0 3 T A A R
FH 18 % TR R 0 WA R 9 B 22, R
THEBUEIE , A THAERE K ARSI 2009
A, IR 45 A AC AR A TR i opr, F X3 H
JEFE P 30 A 45 B 1 I A R B = AR B
T ERERAING BT I Rl B I e T 4
SRR S0 7E 3 B T2 R L 2 A A mT 4 7
PEDT 2013 4F | B P4 4 7 V8 b B N J fil U
LRAFE ™ A I S SRR B T 2 R N 1 A
TR I H RS P AR 3 1« A SRR
1 I b2 5 RV e AR R A B (R B T
T2 B B A A MR 1365 J7 m L K
SRR A HLZT 9 000 B, 2016 4, JL 5 EHB K
IR (R %—i M B ) SR FH 3L H ] 30 1 s 500y 35 it
TSI AR S I 167 J7 m’, 2 fif K AR
Wb B ) () Ao sl O T IR B, IO T 2
AR BT R A B AR

i 5 VG S b X2 3 [ PO S W 9 3 AR A R
SREFLEIE RS, AR SCIE BN 350 0 B — 0 B o e 1
S TR (RIAR IR TR ) i TR,
TR S 5047 I P AR A REAE DU 1|48 T B TR A
UV, A BT 45 F A AR TR AR it T A R A
Bl i
1 TSR

AR T AR F AR TT LA X = 30 [ 5 R B0 % A
A4, = IR T Ry IR T PR W] N AR E | A
ST FE T Ra] N G BB A IR T T
XU DU 4258, o Z% i = BR 5 s 8 T el IX Y 52
AR T, T 53 PRI A i DR B A8
7 PN Ay B3E ST A B R 3 E R U BT
A FTEEE LM — A P b, 20 T B ey 2055 2R IR
A 2R UEBEHR T4 5. Tm, A2 30 25 2 Ky H A2,
HEIE R S B = 96% , 4% 3t T AT 0] 54K 1 = 40MPa,
JE BT T S L sl 408 1Y 8% R THUET LR 80em {4 1]
PeBC AP R AR D iR, 20 IE 5 TR & 7 %8, R R 2
SRS A MR K AR RS HUE E 80cm (1) i
PR, I 1 R,
2 HRERBEMRHERIET

AT H R 5 A 3 F A R R Sk AR T 5 SR R
R A B VAR R 5 4 20 T AL B A, £ E AL 4
TREE Y i Y Bb IR RO A Ak, T E

B1 BEMBEKERLR

Fig.1 Roadbed filling scheme using recycled materials
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Table 1 Gradation requirements for recycled materials
fififLI
5F/mm
Gy =giiibos
H5TE/ %

53.0 37.5 9.5 4.75 0.6 0.075

100 80~100 40~100 25~85 8~45 0~15
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Table 2 Technical indices for recycled materials

HARIER FR A R Ty 1k
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BT R RIBURL & 5/ % <20 T 0312
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0. 075mm LA F A RHE IS <17 T 0118
HULE &/ % <2.0 T 0336
BRI B/ % <1.0 JTG/T 2321
ESSEY =5 T 0115
DR B/ % <0.5 T 0153
CBR {8/ % =8 T 50123
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Fig.2 Construction process for subgrade using

recycled materials

BHE S FAE MR & E AR AR N EE T BORE 1%
K, BRI 2R 1~2 FREDR

2) Jite TR, R SEE ST E B HE VR R S, HLAE
PR Ay HE 7K 4 i, i P 2 DS 3% 1T T RRUK e S B
W LB R (JCBETTEE R B B =90% ) 3 #5 A7 7E
JEEREG b FLAR I, 7 2R FH 8 K M4 I 64 0 2 il R

3) MR fr W % B R ST a8 i R R i A
JEERE R SR FAS 55 2 8, 76t T 30 7 4] 4 R}
X3,
3.2 FHAEMBHE T FHERL

1) FRAE AT RS S BR FRI 0 42 B0k A 35
B T 103 7 R 71 A N 1 1 8

2) ‘e FEJiti T 37 Ml I B 52 O M 50 B2 A Rk
RGEE RS MECR B v S S B A 3m, DU R
BEEHEKI

3) XS IR WA AR A TR A A A IS
JrAldH
3.3 Mk

1) BHIE A B R 20 B2 RE 34 5 SEIPE AR PR DX Bl
00 £71 3 EL <30° , bk B R AR B BT 2 el AN 32

2) [l — 7K J2 i 5 19 4 53 1o SR FH ] — BHI | [F]
—HER B FA R, AR IR A IS

3) SR HHE LML A RN T 00T FC A N T
P ARBR R R PER T2 .

5) X Jmy B A Uk B X 88k N T3 TS 40 R
-,

6) P 5 T AE AR R AR 5 7K 3R | N I SRR
I B 1) 25 7K SRR S R A 4
3.4 FOKELEHI MR

1) 3 35 % P a0 A A P A AR e A K
BRI, A MRS KR A T RS K FE-1% ~
3% Bl PN, 5 S0 5 /K SR ek AR L 7 % P
FARRIEA T B0 5 255 52055 KRR T LR L, BB
JFm AN K A3 2 W51 A 3T [l kE, AR 2 F
O 1 YA T T 4K 21 60% ~70% , [ 2 ~
4h, R BEFE R AT AR I 8 0, SR B9 58 1 6 L
JE 1~2 30 ; @5 2 WK R T i #h K & 19 30% ~
40% , LB} 2 ~ah, 5 LT XA ARG R B, 4k 2208
JE, LW R,

2) FRAE A RE A BOELSE 43 2 R S B R T 20
FFA LU L . OB 5 He B& LR o0 B R 119 38 B AR
4 25 ~ 35Hz, IR M = 2mm ; QB & #2856 7 41 7+
] et a g I A Al i i B AT, R
SEREZRIN ] BAR AT B ) Sk EE & 0.4~ 0. Sm, Hi
JEAAAR X B ) T B 2 ~ Sm, TR JE S 4% 3
FR,

x3 BEWHBRERESH
Table 3 Rolling parameters for subgrade using

recycled materials
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Table 4 Acceptance standards for subgrade using

recycled materials
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Table 5 Measured performance values of

recycled materials

i H Eiln/ | ek 2 KitHEbR
FEWEE % 35.3 39.0 <40
£ RIBORL B i/ % 6.8 7.2 <20
TR EE RS i % 44.6 41.9 =30
0. 075mm DL N ARHEAME 5L 6.6 8.8 <17
AR E /% 1.95 1.75 <2
R R % 0.21 0.27 <1
SEEES o 28. 86 30.20 =5
SRR/ % 0.476 0.432 <0.5
CBR 18/ % 86.3 94.8 =8
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Table 6 Particle size distribution of recycled materials
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Table 8 Construction parameters for subgrade

using recycled materials
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Table 9 Compaction degree of subgrade using

recycled materials
MWei1 WH2 WA3 W4 MWAS
#ftk1  97.6 96.5 97.1 96.5 97.1
#k2  97.8  96.7  97.3  97.8  96.2
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Table 10 Surface deflection values of subgrade

using recycled materials
B HUE (0. 01mm) 1E R R

Q ==}
i LRt/ mm 53.0 37.5 9.5 475 0.6 0.075 At RS R S aan-] B/ %
FEsEst k1 100 100 46.5 252 11.9 5.0 k1
HAHE/% k2 100 100 40.8 30.8 16.4 6.1 %8953 163.2 219.5 <232.9 17.2
= v : ttk 2 160. 8 214.8 <232 16.8
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Table 7 Standard compaction test results for

recycled materials
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Fig.3 Subgrade surface before and after watering

and curing recycled materials
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Fig.4 “False segregation” phenomenon in subgrade

using recycled materials

= IR O AR TP A], 28 3 KON T R
I R R P AR P A BRI AN
VL R Rt I, > DA 3 o 5 0 47« QD Xof oA S 7 11
PR RVEL S R AT 5 @)X 2 k7 B DR e s o 7
I K GXF B 78 R S5 28 7 I A B B
FEPERH T —J2 X R A 1~2 38

RZ FHEM R SER TR 2 S ok
W TCH BT (LI S) |, A 10U b I A2 BETT AR A
BOR, SEBLTSRURL J P AR AR DY T A T e TR
HURNLHT, IR T 14542 B T3l R RO
AT HER AR W, o UL A A TR

TR RGTIR B R it TR kA

5 BEMBBEEINR
Fig. 5 Construction effects of subgrade using

recycled materials
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