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Abstract

In order to verify the effect of solidified materials based on solid waste on the dry shrinkage per-
formance of silt, three kinds of solidified materials (2%, 4% and 6%), 6% cement stabilized soil and
plain soil were used to carry out dry shrinkage tests to compare and analyze the shrinkage charac-

TEAEH .

NEGI: AR, WK, B, R, KT 2T B Aok LA AR T RE IR T S 0], MRLRR, 2024,
14(5): 656-662. DOI: 10.12677/ms.2024.145072


https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2024.145072
https://doi.org/10.12677/ms.2024.145072
https://www.hanspub.org/

JEER &

teristics. The results show that the addition of solidified materials based on solid waste can signifi-
cantly improve the early water retention capacity of silt, the water loss process mainly occurs in the
first 7 days of the test, and can significantly reduce the dry shrinkage strain and dry shrinkage coef-
ficient of silt, and the effect is more obvious with the increase of the content. The solidified material
based on solid waste can improve the crack resistance of silt, which provides a new reference meas-
ure for subgrade and roadbed filling, and also provides a new idea for the recycling of solid waste.
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LA —FA R Ak, EARSEER TP —BEEEENH, 8% T EE KSR o R b3
ARk BIPEREER . (ERIKIR IR AR ST AE R K 43, 3 BOKIE A28 5 e A 48 N AR R 46 AR
SR TS ) AR iR B R AR e (1] [2] [3]

TE T AR e A K TR ZY, WaRye. A MESE, X8 TR 3 M HE g™ E 1
ARSI, MIREA . SEACA AR AT, SRR OCE T FEAR PR A 240 B 5 HEAF By R 3R 58
Y MR, fEEEZABE R BURFRIRZE G AR, e (R F & 5 2 Rk
Je B ERE . FR, 78 B B SRR T AR 3 D)5 PR R b2 o
SERENS HATE B RIS 2K, IF H & KEE# (4] [5] [6] [7] [81K H S H BIE % T2 . KUk,
FIH EIRARIT R TE B R @ SO R, o ORI R B T 2 i AR e, AOAT DS B U5 AE FAF H
I HPRE LB T AR . A, 2 HATseBlEl . BRI A ogitz —.

e W BRHATS DRE A2 T AR A TR, e BB 2L AR I EE R TR, BT DU AR A
Bk, AT DLRPRIG AU AbBYEK, BB AR I BREE S B T R T R I IRAGER, X IR AUR
W4T 454 Ab 9] [10] [11] [12] [13].

2= Fu[1415E R TR A A A VI BT HEAT T 00 dr, R A S =25 Sio, #1 CaO, [FI &4
DRI ALO; Al Fe,03, WAL EENEE A KESEMA . KA, PEVE LT R L
HBEE ISR A HBEA B (B INEN 10%~15%)VE TGP, #EAT B AR VE AT 78, B 70 R 7R Ve S
P, PR RAFIEGERE Sy, SRR, SR A 1610 L Rk R i E AR R IR iR W], 4%
IRle: BEAK: /KU = 80:10:10 it LR & 1M AR IK AR Ui B 2 Akl B S m i am i . BRI el 5 qE
AT L i S A B IR s ERE (1715 I 1R s ik 15 5 K 07 BRI /K Ve I &, FRAC ARV T S5 2L i)
B, TR pH ME; PR =S5 [18] & e g vk An e - Wi Ry B4k 7), B0E 7 H B A R i b rERe

IRV VDB AT URLZE G A 2 RS 53 5 R 008 T SR T B R PR MR 2SR, WO o — P i T [
PR IR E A ATRE, dd i 2 A a0 A5 1 48 SR B AT PR, BF AR R i pT R I R el RVEH .

2. RIEFH
2.1. ¥t
ASCHHE LRI X, R JTG E40-2007 (AR TIRESINFREY 4755 9058 A i B R
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Table 1. Basic physical properties of soil

= 1 e T A RIR MR

BRORT2 % (g-em ™) S ER & TR W (%) FHBE Wp(%) T2k
1.79 13.93 29.66 19.93 RSB 1=

TR IR T B FEAY VBT, T AR IR WL < 50, TEVESRHL 1P = 9.73, Ml 7 FebriE k)
s, ATV ORI

2.2. KR
ASCIR B K B P.O42.5 FERRER KB . XoF ATk /K U8 B R A B3k AT IR, 138U T e fReE
bR, 0% 2 fioR.

Table 2. Physical and mechanical properties of cement

2. IKIRHIEE N F M REIEIR

k25T 8] (min) PUE 58 (MPa) P8 £ (MPa)
2 (glem®)
Ik 2Rt 3d 28 d 3d 28d
3.18 180 320 6.8 8.9 36.3 55.8

2.3. BIEEE 7R

il A AR AT BRI o e 4 IR EAG R, B AR, KRN T 0.075 mm,  FEEHIE R RSN IR
Yo AR TORRERITE . EHMNARRAFEESR, EET YRS SiO,. Fe03. Al,Osw CaO, Jit
2 07 73 h 9.58%. 2.45%. 21.7%- 43.15%, [E4EAP R A LN RS : Wh Ak : TORE YT = 22:1:100,

3. MIWARERALER
3.1 MRk

N T IR UE AR K W e 1k BE RS2 A OR, vt =R AN IR U] 6 [ A A4 R 5 7K e L R H
DCPEARER, RIS R IR YR B e R AR AR A . BRI T7 SR AN 3 .

Table 3. Test scheme
F3 MEHR

EEWES KUeI% Il 4. 7511/% B 11%
1 6 2 100
2 6 4 100
3 6 6 100
4 6 0 100
5 0 0 100
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3.2. LRI
RIEARIE 55, WHEERHRLS T R TE S0, BRI AN TEEMRESKE, S hRGRgRn
F 4 FTRN.

Table 4. Compaction data of test scheme

4 BERWHRELHIE

R TR BeRF# B (grem ) R R K (%)
1 1.93 14.03
2 1.78 14.22
3 1.83 1435
4 1.98 16.78
5 1.79 13.93

3.3. B

MR ITJ E51-2009( 2+ i TRETEHLES & e € MBS AR LR ) Bl s B ik, 3 % RS 10 em
x 10 cm x 40 cm [ R o MRHE Ty SEBR AT BRI B oK T8 FE R AR 7K 3R, 4% 9890 S 1 S Al
B, BARRBANGHETRY =N, R 20C £2°C, B > 95%MbRHEFR KA FIRAE T R, IFHEFRE
W sJa—K, RulHEK.

4, FHEiREE
4.1, REHFZE

U e, FZBRSETRIPITIETRY 7 d, FREFRI HIRE — RIEK, Bl R K S Rl F R
B TCE PR R BRI AT A T A A I R T AT AR (R R T 16 A P T R
B, HIRINGE T4 Rk 3o R IE IR IR A A AR EFEIAE 20°C, IR 5 £E 60%.

TARVEREE T R T4 AR T4 R B SR AR AN, TR NN T4 R BT R~

Io)
a, _&a @)
(4]

Kb gy WIFRITARAL; 6,0 HKKE o NI, RS EEGE; o WIRRKE.
4.2. AEWERSH

M LT LR, SRR ERK B, REMANEE, A 12d, JulalEeERh 24 d,
KIe R K, A28 do T R/KE S ROCRATA, F]EATRKEBIEK, ERIGTFHR T
51 RIIKKRILB| T 11.65%, HE&RKEN] 88%, 1fi 6% KIeEIL Al 3 FiAF 5 B Hudleds b +- 5%
IKFEE I B AR R R — B, SRIUNEIFIRI 7 RNAWIBR,  TibE & gk S A & 3G m, 2Rk
TR TR BRI A G N . ZKVE A AL 58 B T B 2 R IR . KU R R AL R [ 4K R R AR KA R
Ri, PR KBRS, INLFAER AT SOIR (K AL RERR A G, X e K AL P ) R s 42 78 31 4 ik o () L
PR EL, 480 SORE 2 R U BRES 77, SN ERAK I BE . HUISCAE AL 7 AR Ve o R A K E TS CaO.
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iLF) 7 87.5%, BE A%HTILA AL L IIKFILT] T 86.6%, 15 6% kKA F] T 85.5%,
WP TR T AR Ok A e A Sk R, B A A RTIIORAR P, AT DL — s R B il o 4 2R
=i LRIV, ERTR, MR TSEMUR 1 7 RASRBORI SR, 80 koKid 2 3846
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Figure 1. Variation of water loss rate with time
1. RIKERERTE) L

ME 2 ATRLE Y, RETH NN RE, N 12 K, HEZEEEETHRERT 2 X 6%/KIEE L
AP A LA (4 R AR B[R] R AR A AR — 3, AR R R AETEIR IR AT 14 K,
WA BT K, FARRAREETE TARE . RN TAHRIRAR FER ARG 1 K, TaNAZRIL
B 7 A E ) 89.5%, 6%/KIE ML AESE 14 R, THNALE R 7S T4iNAL SR 89.3%, & 2%
PO B0 T TEEE 14 KIS, 45 N ARIA B T S F48 B AR 5 1) 87.3%, 5 5 4% P 4s [l b L7255 14 KA,
TFARAE R 7 BTN AR R 85.4%, 5 6%HIINSE E ik AR 14 R, T4RNASEE] T T48 M
AR 84.4%. 8IS LA =R R SR T4 AR AT LUK I, B8 6%l < 55 4%huiid
b+ < BE 29%PIRZEFLE <6%/KERLE < K4, 298 525.5 (107°). 627.5 (10°°). 726.9 (10°°).
1275.2 (107°)1 1455.8 (107%), Ui BAPTICSE il Ah 5 e A M 48 ARG I . 56 RAK S5 [ 28 40 B
AR DRI, s B A A R AFIRTIAORK M, I BRI BRIk 1 48 AR

M3 AT LUE H, =SRR8 R B I 0, 48 RECE BRI IS R E AR, Xt
L3548 RECR L, BE 6%h4iEL T < BE 4%t < BE 2%higiE i+ < 6%k
EELt < 4, 2918 1227%x10°°C 1, 1345%x10°°C 1 171.9x 10° “C ™, 172.1 x 10°® “C* #11 183.2
x 107° C™h, 54N AR LR, 1B B AR s B R R AT

ML 4 oy SRR 2 5 4R RS AR vT DL S 1A R K 20 T4 REGE BRI, 5 HEOR,
XA, /TR B3 5k 2 BRI 3R T 7K 73 R AE P K, 3320 Ak 5 R A P 3 FL B 45
PSSR /NN s T Bl X S K A AR SE 5, Ja A SR B4R IR K 2 S 8T 4 1 = B R H o WK PR 75 K
H RO R T K BEAR 3, JORLAIEE AR /N, 736K, SRS,
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Figure 2. Variation of shrinkage strain with time
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Figure 3. Variation of shrinkage coefficient with time
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Figure 4. Relationship between water loss rate and dry shrin-

kage strain
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SR ISt 3T A A R BT O R L [ AR R A M B AR T, A3 DL R S

1) B0 AR PR P B SCAR 7 AT KU ) 44 - B B SRR ok T A OR K BE 71, KIS R R TR
AAEREGIIHT 7 Ko DRI, FEM L 5SRUE 1 7 RARCRIGR S, kKl 2 284 RAs g m.
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