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Study on Strength Evolution Characteristics of Light Filling Materials under Different
Additive Conditions
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Abstract: Additives have an important effect on the strength of light filling materials, so it is of great significance to study the strength
evolution characteristics of light filling materials under different additives. According to the test results of light filling materials under
different additive conditions, the influences of water-cement ratio, fly ash and slurry density on the strength of light filling materials
were analyzed. The research results showed that: Under the conditions of different water-cement ratios, the strength and compressive
strength of light filling materials increase as a whole, and the growth increases first and then decreases. When the water-cement ratio
increases from 0.5 to 0.7, the 28d uniaxial compressive strength of the specimen decreases from 3.76MPa to 2.75MPa. Fly ash can
improve the late strength of light backfill, and the secondary hydration of fly ash can effectively increase the late strength of light
backfill. The compressive strength of light backfill increases with the increase of slurry density. With the increase of slurry density, the
porosity and pore size of the material consolidated body decrease, and the strength of light backfill increases.

Keywords: light filling material; additive; strength; meso-structure

515

BRFRIEARY T N TR R XA AR Y, FOb
B/ REXT I T 23 X TR RE R A EL B, BN, A
[R5 IR SR A S e BT FE SRR 25 L, PRI, TT A
[R5 IR 26 A T 5 7 SRR ARk A 58 V5 AR AAE o 2 o 72 4K
MR — D AR RERF R REHES
WEFAA B IR T e FA R R A F AT T
BREE K AKYEA R B K 245 78 A R 5
FERFIE™ s VPfe AR IESSRE T BT T SRR i
B I PN LA & 5515 A R JE 4 78 SR )
VAE 2 S2ERIOE TP NE S QESLE RIS P el T A ]
T T ZRNIR RIS AE T WS IIR B AT AR LU 784K

PRSRBERORON, JFIRE T FEHRRIE & A e

5K B3 LA LI AR i ML 5 TR SRR R TR R i TR
10 BN R ARG S s HE R SE O0 W Te K T A
BHN 72 E 3R R, BT TT T AR Ak R S5 5
JnFRIxE K FE R R SR (OB s IR AR SN I

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

BERRERE . #A8HE. BEK. KEEELHEEG/K pH
{2 R 20 TR SEARL 7 2 R i

AL LT E ML W S Bk TR R S X TR A LR
NI 5, FF AN IR 2640 T 52 00 e SE AL R 7
SRS, FE AT T KR L B AN 0 5 o J5R 7
SEA B FE R SR, HEARE 4 rR R IR0 45 A i AN [l 45
TnFa e 2R WA E FALEE

1 K3t

1.1 kgl

B2 R TR M R e A R R Tk A R T e A A
Ky RABFIR A BERTHIE VR, A 57K3% 0.4
100 ILLBIRA, BEH: 30 sr8h 3519 F R 24h DLE,
B SAE IR BRI IR, PP A 2 B (1 s Ve AR VIR
BT T 7KTE IR K ANAM NG S 56 B v ELRR
B, RIS IR A R, oK IER IR, FEIZET
TN CARER AR GRS BT % T BN D, I
BHF] 70. Tom X 70. Tmm X 70. Tmm [ =BT, HEATHS

195



@;fWQR

LRV - 2024 5573 SHOM
Engineering Construction.2024,7(9)

SZ, 24h JEBAE, SRS BN AR E TR IR TE W IR A 4
IR T7d. 14d. 28d, FRPHIEATIROIEE >95%, iR
£l (2042)°C, AR AR, wE 1R,
ﬁﬁﬁﬁﬂ%%ﬁﬁﬁ%%ﬁ%%ﬁ;

o L [:ﬂ : ] ;,ﬁ

B

1.2 RERE

TERR R ARIEM B U J5 7747 58 7 K .14 KA1 28 KA,
43 S AR P B o KRB B T CDT1305-2
TR ) F 7 T 7R B L b, Rt A i 8k i e 3
SIInE, WEING AR A 0. 2mm/s, R IFC IR
HISRR PR SRR o AL, o BT R T TR A R 4H UL 25 4
FEALAFAE, R EEE (SEM) BG40 4544
R VIFE 28 REMIVIFE S, TEMIEERT A TR DA HE,
TR T BB R R RS &t
B, B WS4 S T FRURE ol S\ T FL N BEROWL T 30 A
[F45 7R S AR i T R AR 7 2 e R = A R, Jd i 23 #r
AN NG T 5250 78 SEAA R} 1) 568 B AR A RN 2 L 5 40 v
FOARFE, R K IR EL R R RN 28 P %o 5 o e A
RLRREERIRE, RN R SR SR B AR, (RIS,
FRAEFH F B 25 S W A RIS IR I A A E R AT

2 BRFTIEMREEFE

2.1 REIKIK LA #L58E

KR HE 4t F B 0. 54 0,64 0.7 F1 0. 8 25 P Fil
T, AP AT KB B S — 9 1.5 A1 20%. Bl R
FEIEAR TR R A BB K, AN [ KK B 261 T e 5 7 3 R
SR PE PR SR AR T, IF HA KR AR N . B
B2 R IR RS B K, 7K A SN AR 5 A SR R 11
Ky, BEAR T R R FLBR KR 77, RN, ZKAGF=3s
FERRL B R FLRR, KAk, FLIRES AR 52, 2R
FEIERGREE SR, MUKIKELE 0.5 BNE 0.7 1,
AT 28d HAHPTE SR H 3. 7T6MPa J/NE 2. T5MPa, 7K
KEEH 0.6 (IRFE, H7d. 14d. 28d Bl om 45 B

A 0. 69MPa- 2. 41MPa- 3. 55MPa, AH 3 FIHGHE 43 51 K 249. 3%-

AT. 3%, KIKEL9 0.7 A1 0. 8 )RS0 S AA [

196

(¢) 0.7

(d) 0.8
B2 AREIKIKEFGTRERFEEKTHEERER

Bl 2 AR B2 T e i FE SR S il e B 4 R
ARG E]: 27KIKEE N 0.5 I, AR Fe AR Th LA L
NI LR, RALZ AR A=, X
TR RIA R R R R R T 2 R R AR KK EE

0.6 i, MRS, HERERGE. SRRk
JKIKEEN 0.7 F1 0. 8 B, SAL M ZE . MiFE M aiA
KIS, AERK A BDN, RARRE T YR 2, 1
R R PR S TE P A 2R 7 T A AL T 4 R T 7
T KKK RT, R BR SR Z K4y, S8k
RV IN, AR & B, SO (HRREE K
B REAL, KAWL, RE T KRG, AL
SR A s AL .

2.2 TR R 8 E

KB B A R B BN 0% 10%. Fl 30%55 T4,
KK LAY EL G — R 0. 6 Al 1. 5. RIS 45 RIB AN EIK
XoF A T 70 A 1) I B 58 B A B 1) S R o M TERR TR
1 7d B, RIS IO K B FE v T 35k B R R
PRAE . UFRI 14d 2S5, B0 10%F0 20% IR K K i
JR FR AR S R T RIS IR R SR R T e A M 3R
18d ZJ5, 0 30%H B A HM IR B2 o SR AEAR SR, R
LT RIS ARSIk R SRR 1) 2 T e SR 8 P o A R AR
TR B R R I AR, KR R, (ER AR
ZUOKAAE T, RE A 258 e ¢4 ) ) TR 388 5

1 y. -

N Ned A

(a) BHRBE 10% (b) BEKIBE 30%
E 3 AREMEREEZFGTRERFAEMBIEE

B 3 AR S B A N R T B R, 7]
R KB BB, SRR R ALALR RN, BB
B8] o AR IRAB B 30%HT, A0 A b S L B
K, HASA L7 EEE AL, KEEmEL L, K
W FE PR R PUB T, ™ AR PO A AP .
Bl AR B I AN BT 30%.

2.3 FEIRBREEMBIEE

W EE FERE N 800kg/m* .« 1000kg/m®

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



LR - 2024 575 45O
Engineering Construction.2024,7(9)

@ VISER

1200kg/m* F1 1400kg/m’ , BEA&E M BERIA W, &
O 70 SEAA T 5 B O A R R 1) v T AN BT RS K o 4
W FE R 800kg/m? N, % 5 78 3ELAK 28d BUFL K 3R E <2MPa,
F B R A AL T s, B R 4 o B SR I,
SHELEARRISRIE . RN 1000ke/m’ i,
R ISR BT R E IR B 3MPa. 24255 BE >1000kg/m?

B, 520 e SR P R R IR K 3 . 2 Rk
FI| 1400kg/m’ I, 42 BT AR EAR I PUE R EE BT 14MPa, 5
ATE R R 7R 3B R R R R R, ERBR B2 2R R 1 R 4 FH

T BRI R AR KB AL, (E IR B L2 R R e
B AR IR FR AR B T R AT B S S A E , 28R
J5E FEAEAA (4701 o S T

P & f 7,
= IR <5
:g%\ &

(c) 1200 kg/m?

(d) 1400 kg/m
B4 FERAEZEFUETRERFEFMERELSR

B 4 AFISRBCE A T R SR B 4s R,
FILMS R, B SORCE L TR, RS R R A
Wit 4% N 1000ke/m® I, 25 Fe R A b 1) AR AL
R REL R, BALRED, RSB A R e
YERT, BERAT A5 G5 4 PR AR IR R B L« AT 5

ALK, A 5T TS SR (1 T T B, BRI TR
SRR s AL LRI, 2 5 T SR A 5 P
7N o MORFER FEAF GUBUR, ST AR BER LA N & B
IR Z , KA AT — € s 775 I F738 K
LBV BB RN, FLALARAR A GRS X 2 S
s P TR AL EE SR, LR R AN 2 B B
%o B 2 AR IR, MHRHE 251 L3 K AL FLAR Ik
Ny BTSRRI -

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

3 #it

ANTF 7K AR B S5 T 2 o3 e S AR 5 R 7 1 it R A
b TFb, I HIBR ARSI S Uk o KA R AR T A
P IRIK Sy, KA P 70 SR R (1) FLIE, FLIBA 465 F el
Sg, BRI — DI . KK E 0.5 BN A
0.7 B, W{fFM 28d HHhPUEERE H 3. 76MPa Jk/N &
2. 75MPa.

R AR e 505 5 T 7 SRR 1) BB E , K 1) —
UOKAAERT, BERE A 08 042 T 7e S ) 5 IR A g«
B RN, KRR RS FLILR RN, BECHIE.
(2RI B 5o 30%I), S5 AR rh S FLI ISR, A
AL LT BB IEE AL,

B2 0 R IR BT 56 I A 2 1 s i A T
Ko MU 800kg/m® H KA 1400kg/m? I, 7
SR PP R SRR (A 3] 2MPa 38K E 14MPa, ZHW 45 HR
56 2 B B A 0% P (BG4 I 85 4R S FL % S SFLAL
RIS, o TR AR R BE R A

(&3 3Cik]
(=5, IR, THE, & BHEKEAREMK TE
hRBESAAMNERRIL #FEF LAKFF
K, 2015, 44 (4) : 650-655.
RIEXF . Z2%. R EMBREREAR L H7
%,2011,16(3) : 38-42.
B2 EE, 571, B, % BREFTESRSE SR
ErRERBRH R [(J]. R FH A, 2024,28(4) : 1-10.
[4]F @K ER, BTF. RKE T EMEERT KT
Bt (], HEA 22 4, 2022, 53(7) : 52-57.
[GI3kE R, tkiER. 2 RAIKE T EMNREZHEHE o
A R T R [J]. & B A\, 2021 (12) : 112-117.
[(6]3%k4, BW, 2 F &, 4 RETERREFEREHAR
[J]. 7B %X 5 FF %, 2021, 41 (2) : 124-129.
[(T]E R, TR, & . WEST EE T AT EAM B
Wo®om kR om OE Wom [J]. B ®m % =&
#,2017,36(11) : 3841-3847.
[(8lokz4E 7, 247%, & B FRAELATEMMA
FHeRRFRI] 287 L,2017(1):47-50.
e FHL (1985—), F, Xk, ATHREA, &
B, BEIRF, AEBREE, TENEHEIERT
FEHRIfE,

197



