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Study on the Performance of Cement-Water-Resistant Self-Healing Curing Agent in

Stabilizing Industrial Construction Solid Waste
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Abstract: On the basis of the resource recycling and utilization of industrial construction solid waste, an
investigation has been made of the solidification and disposal method of industrial construction solid waste by adopting
a new type of water resistant self-healing soil solidification technology-fly ash-based soil curing agent “road fluid”.
By adding the soil curing agent to the construction solid waste and cement for stabilization, a research is conducted on
the material properties of the solidified construction solid waste from the perspectives of strength performance, water
resistance performance, and self-healing performance, with different dosages used as controls. Research results show
that the curing agent “road fluid” is catheterized with an enhancing effect on the strength, water resistance, and self-

healing performance of construction solid waste at different cement dosages. The unconfined compressive strength
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of recycled aggregate with a cement content of 5% and the addition of curing agent “road fluid” after 7 days is higher

than that of recycled aggregate without the addition of curing agent “road fluid” with a cement content of 6%. The

experimental results show that this granular solid waste finds its great engineering practicality as a pavement base

material. The curing agent “road fluid” helps to enhance the curing effect of recycled aggregates, thereby reducing the

dosage of cement binder and achieving the goal of reducing engineering costs.

Keywords: construction solid waste; soil curing agent; unconfined compressive strength; road base layer
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Table 1 Basic properties of the recycled coarse aggregate

T/ (geem™) JERME /% EFFRIR &1 /% KR 1%
2.601 32.1 72 7.82
%2 BEMERERMLE

Table 2 Basic properties of the recycled fine aggregate

FWHE/ (geom™)  WoKE /% W W WP
2.335 11.13 278 206 7.2
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Table 3 Basic physical property indicators of “road fluid”

I (gem™)  pHIE KIFME /% R 1% Wb /°C BEA /C
1.05~1.10 7~8 100 <1 >100 <0
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Table 4 Grading of recycled aggregate materials for

construction solid waste %
FHEfLRS /mm 315 19 95 475 236 0.6 0.075
)2 100 68~86 38~58 22~32 16~28 8~15 0~3

e 100 77 48 27 22 115 15
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Table 5 Compaction test results
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Fig. 1 7-day unconfined compressive strength diagram of

recycled aggregate with or without “road liquid”

RN O ST N TR £ 7 AR NG = Y B
KRB 3%, 4%, 5%, 6%, 1% H 7 d ToflFRHTE S
JIEAY 9 Hh 2.83, 3.49, 4.24, 4.92, 5.65 MPa, ${ 5 R i
B /KRB m NGRS T BRI
FAEERDKIRB RN 3%, 4%, 5%, 6%, 7% 1 7 d il
FRATC TR 958 55 3 5310 A 3.28, 4.16, 5.13, 6.19, 7.32 MPa,
AT I AR B P AR SRR B0 S 5 B 43
PR E T 15.90%, 19.20%, 20.99%, 25.81%, 29.56%.
F 2 5 3 TR 2 it T4 AR 4100 ) JTG/T F20—2015
U A5 DO R B & | N 4 ) W /N -3 U B~ 9 = 8
B 7 d TCMIBRST 3R 2Rk N 3~5 MPa, HGHL—
IKUERRE PR R K IR IB T 3%, ANESInE Ak 5]
BF, JCVL R RTE R, R U I R AR S AT L
JEREER . FHFEKRBET, BmELR %
W FA LR RIS BB B N, IR R
N KRB ER 5% W FA SRR I AR BRI
J& 7 d JCA BRI 5 i = TR e 6% M HRAE
RN I E AR < BOR” R oI PR Ul
A 7E TR S P iT L S S AR TR B Rk
BKPE B, KRB TR SAS T B 9. [HET,
WEE K Je B bt m, WINERR “Em Ak
(BT e 5 B B T I B e i T v, P Ak 7] BRI
REQE K U 5 PR SR AR

B2 EA TEEH BT . R RB R K
T AR LSS 28 d JCOBR BT R B . TG R AR5
BV TR AERL 28 d TOMIBRBTEEE S 7 d o
BELATE 1 5t J3E 6T 1 A (1] 7K U1 5 o T 26 4 588 5 43 )
FEE T 40.99%, 38.68%, 33.25%, 33.74%, 31.15%, s
PR AR BT BRSOk 28 d ToBR BT 5
57 d TR 5 X AR ) K 845 i A AR R}
(A 5 4 B R T 39.63%, 35.34%, 31.97%, 29.89%,



12 3 I D | 4

NS

2025 4F

28.55%:
10 )
9 PRI 4510 mL/m?s
< 8 P 13300 mL/m3,  8.04
& 741
§7 817 658
%6 563 5.65
B5F ass 434
E 41399
=
=3
0
)
1
0
3 4 5 6 7
KRB %

B2 AL "Bk BEER 284 TMRAREREE
Fig. 2 28-day unconfined compressive strength diagram of

recycled aggregate with or without “road liquid”
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and without “road fluid” at different ages

M1 3 R, dSniARs] PRI TER KIS
TR RUK RS E A SR BRI . TSN T [
A BRI FRAE AR RL 7 d Y BF AR BEAE KB 2 T,
AT A MEAR] B AR 7 d R BF R
FRIE, R E T 28.57%, 30.56%, 31.82%, 34.62%,
36.07%. HJ& St T BRIT R M —2, 1
WEE KRB RLEE R, WS AEsR] BT A AR
AR B0 HE SR TR B B W T o O FLES 2458 8 1042 T T
R v TR ARE 7 d TCON R FE G i, 3
R % 70 1 S 8 6/ = RE SR Y BN U 1 DA et
ATINER] B FEAE SRR 90 d BERLBR A Y 28
d B 2L FE X8 WA [F] K Y8 45 e P A AR 0 2 70 Sl 4
=T 29.73%, 29.79%, 29.82%, 24.64%, 24.05%. Wl
IR B FRAEERE 90 d BE LR, 1528 d BF
Lo BEX AR R A K Je 48 AR AR SR, o il
BT 35.29%, 32.31%, 30.38%, 28.42%, 26.79%.
[T Ak 5] B XoF P A B o] A EAT R R AR
BINEALTR) B AR PR R TR, RE
PR S R ) T 2
32 JKIAEMERE

PAERHEAT “HB” TARDKIE R K
RILE 6.

*k6 AL “BR BEERERREKE
BETHRAR
Table 6 Water absorption rate of recycled aggregate with and
without “road liquid” with different dosages of cement

T T . TRE g
SOKET RK)E
3 0 5648 5884 4.18
4 0 5475 5689 391
5 0 5637 5 845 3.69
6 0 5506 5689 3.32
7 0 5499 5666 3.04
3 300 5537 5667 2.35
4 300 5382 5489 1.99
5 300 5350 5437 1.63
6 300 5548 5622 1.33
7 300 5615 5670 0.98
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Table 7 Water stability test results of recycled aggregates with different cement dosage

FEUERFURIRE /MPa

KT SR /MPa

KIBHE 1% - 1 WSCy/% - 1 WSC\/% WSCR
Ry Ry Ry Ry

3 3.29 2.83 86.02 3.66 3.8 89.62 1.04

4 4.05 3.49 86.17 4.53 4.16 91.83 1.07

5 4.86 4.24 87.24 5.43 5.13 94.48 1.08

6 5.60 492 87.86 6.46 6.19 95.82 1.09

7 6.38 5.65 88.56 7.49 7.32 97.73 1.10
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Table 8 Self-healing test results of recycled aggregates with different cement dosages

SEMERFPURIR AL /kPa

KT E IR /kPa

KB /% 7 2 SHCy/% 7 I SHC\/% SHCR
3 221.12 282.59 78.25 304.53 362.48 84.01 1.07
4 308.98 356.24 86.73 439.89 466.33 94.33 1.09
5 411.16 436.83 94.12 596.76 576.92 103.44 1.10
6 533.59 517.86 103.04 813.12 696.17 116.80 1.13
7 665.69 606.88 109.69 1081.89 827.13 130.80 1.19
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