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Effect of fiber on mechanical properties of cement stabilized crushed stone base
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Abstract: In order to study the influence of fibers on the mechanical properties of cement-stabilized crushed stone base,
basalt fibers and polyester fibers were added to the cement-stabilized base. The mechanical properties of the fiber-mixed
cement-stabilized crushed stone base were investigated through unconfined compressive strength and splitting strength
tests. The results show that basalt and polyester fibers can effectively improve the mechanical properties of cement-
stabilized macadam. Under the same conditions(the cement dosage, water consumption, aggregate ratio, other fillers,
test conditions and methods are the same), basalt fibers have a better improvement effect. The optimal mass dosage and
length of the two fibers are the same, both being 0.9% and 6mm. Fibers mainly play a bridging role, sharing stress when
subjected to force and preventing the generation and expansion of cracks, thereby improving the mechanical properties of
cement-stabilized crushed stones.
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Fig.1 Fiber
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Tab.1 Basic properties of basalt fiber
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Tab.2 Basic properties of polyester fiber
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Tab.4 Basic performance of coarse aggregate
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Tab.5 Basic performance of fine aggregate
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Fig.3 Test results of splitting strength of cement stabilized
crushed stone base

(&1 3 v B2 R 34 55 18 2 A TR, 21 4k 948 i ALK B2 2 77
TE— e RAE, 3 508 0.9% Fl 6mm, 7dHT, 0.9%%F 4 15
it FemmZF AR BE T, iR A B 2458 BE 43 1] S 0.67MPa
0.61MPa, 448 A\ L1 4 W BEFRET Yt , RS 2400 14 7E 24T 4k
B S N AR 42 5124 0.60MPa , 0.57MPa. 3 244
INETAE 42 0T UG HAE IR b 2 88 25, SRR
R G KPR EE G, RS2 I o488, B
1R URE SR i — 20 R R, 365 3 2T 4k (1
DUV TT LS8 0 G55 7K U8 AR 1) A TR, ol 745 7P 57 T ) B 452
VR S5 IR, 2R 4EAR S e I RVE R fdk i
(A Yi B it & AR A KR, W 5 24 28 A — ke 11 3 A
RIL, MELARSF R TEIRRE R B o fE o FELT 4
B FHK R — B, X £ AR O 2 TR ER 4T 4k
Wr 2 T A AP SR T ] Wl

3 4iE

DI Z AT 4R FIER BRET 4 42 7] Bt K Je R e w1

19 124k, BLAREARIRIR OK e 4B it | FH/K & SERHIC LG |
FABSEORE X80 A1 K O7 AR D) 2 O S R e AR B
o RSB R AR B, A58 2 HBLE ETHR



EFHERS K VRS E AT IR T2 PR BE B RZ A

RREREERA

FErkath, XA AEMBERL 40 B AR
A, 43510k 0.9% F1 6mm.,

2) SR YE AT IR L R R, 39750 43 BCFE e rhal L
T RCE S, B EAEH, E32 St 34 R 1 0T 38 il 4 L
= ek, PR R TR B TG . (RSB R K
FE i K S R AE—f, BN Sy g | SOk IR AR A
ANFEST | B B L ROR , AR 3R R

SE

[1]ERS, KX, #%4. BT K B ERRAEEF
A B K EERRATR[T]. P AhaATE, 2021, 41(5): 269-273.

[218 9. J& oM ¢F Y A2 T BUE SR RAB R A 6 I B P
a5 B[], b A& E AL, 2016(3): 83-84+87.

[3]WANG Z L, HUANG W Y, ZHAO J Y, et al.
The performance evaluation of crack resistance in cement
stabilized macadam base reinforced with polypropylene
fibers based on DIC technology [J]. International Journal of
Pavement Research and Technology, 2024: s42947.

[A1FT 05, R B, FTE K. R AH %I RRRE
TR R EMA G R R R AR[)]. 2 S A SR, 2010,
13(2): 263-267.

[SITRAN K Q, SATOMI T, TAKAHASHI H.
Improvement of mechanical behavior of cemented soil
reinforced with waste cornsilk fibers [J]. Construction and
Building Materials, 2018, 178: 204-210.

[61FB 2, Par, i & . JRAM A Y3 5% A £ KR AR E 74
K EAATHE R AR R [)]. AR TAZ, 2021, 216(3): 110-114.

(714035, B335, %, R UGB R LR
G ARG H Ay AT[)]. B i@ IR, 2019, 38(8): 2408
2413.

[B] iR, FRES 4 AT AR IRAL E o I B 69 A AR %l
FFRI]. ol R SGEF, 2019(4): 68-70+77.

[9JLT J S, CHEN X, LANG L, et al. Evaluation of
natural and artificial fiber reinforcements on the mechanical
properties of cement—stabilized dredged sediment[J]. Soils
and foundations, 2023, 63(3):101319.

[TI0JWANG S N, XUE Q P, MA W, et al. Experimental
study on mechanical properties of fiber-reinforced and
geopolymer-stabilized clay soil[J]. Construction and building
materials, 2023, 272: 121914.

[I1]JARABANI M, SHALCHIAN M M, RAHIMABADI
M M. The influence of rice fiber and nanoclay on mechanical
properties and mechanisms of clayey soil stabilization [J].
Construction and building materials, 2023, 407: 133542.

[ R A&, BRFTF, T, F. KB LM m
R RAE RS T KRB 45 5 AT (D). HE4E, 2023, 50(10):
65-69.

(1313 £, IahH Ao bF R RARTH G R B T
R RBFR[)]. 3% A2, 2020, 151(11): 48-53.

[14] /R, BUFT, EHA4E, 5. 4F e ok KR A AR BT
TR RRAS T I E(D]. AEBR B8R, 2024, 43(9): 3479-
3493.

(15187, s A f, BeAR, 5. A R4 S R RTRIA
ALy AR, P B A AL, 2024, 33(6): 71-
74.

[16] 5RF 5 . 4R ¢F Y & A -5ad sk i 3K ) M At
Bk ZVERE 09 % emaR 7 [J). P B A AL, 2024, 33(5): 77-
80.

[713Lk 4, X7 &, ¥, F. RAMHTERREE
Wk EA AT R AT R[] S8 T A 5 3R AR, 2025,
21(01): 185-188.

[18] % de A K A B 3B B 3R, A P4 TAE AL &
FHEZ M FHR IS AL JTG 3441-2024[S]. L7 AR Rl
iR AE, 2024,

(E3EE33 M)

PR ST, SEHE, — il i iAs , 7e4
AR R 25 R R R A G B A T, R R A
b i REARIR M, R TR $ IR AR AT A IR, Ak
AAHINER HZ BB, WAL

3) g WA IR ST AN AR P R
AT ) M A T B B I AS A, XA G 7 i L AL
AP ML AT T A, 42 i Al T VR AR 5 Al B A ST
{4 SRR | AR 7 R L 7 R A% i R
PERIURZR , Imas ok SRR ARG AR 1 , DL f 2k T2, #
PR i RS E

SE 3k

(13448, MR, B=F, F. 2 RN
REMT[I]. F B4R, 2023(4): 69-71.

21745, 2022+ B A2 2 A H S M 25 3R A 402
[EB/OL]. https://business. sohu. com/a/587147773 425738,
2022-09-22.

[B1F K JF, %) S48, E3RR, 5. AR 5Lk M3EA
HE R EIRIAT[T]. P E ML, 2023(1): 11-14.

[4]F B kAt T ki, P EBAATL “+wn” A
(], B %A, 2021(3): 9-23+29.

[S] P A AR A B T folz BALSR. A 50R 3 @kt
P EY RIS GB 18582-2020[S]. L F: FEARE B K
A, 2020.

[6]F B B il et TR FEEA. SRR SLIR 3 @ik
#F: GB/T 9755-2024[S]. b7 + B A7 th ik, 2024.

(7] 5. & B & 5L h A AR R0 K] hA Tk,
2021(7): 65-69.

[B]EAIR, #6E. MBI M EHAIN[I]. ARG
#h5 ik, 2018(9): 24-26.

910 =. HIFINEHRA R 2 2B & KRR 2 [J].
AT, 2019(29): 53+55.

(1013 F %, 7 4. ok 2z s R FnI]. +
¥, 2021(9): 46-47.

37



