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Effect of Basalt Fiber on Strength of Cement-Stabilized Macadam Base
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Abstract: To study the performance of basalt fiber in improving the poor angularity of the crushed cobble
base, based on the orthogonal test, this paper determined that the optimal dosage of basalt fiber in the cement-
stabilized crushed cobble was 1 kg/m® (15 mm) + 2 kg/m® (25 mm). Besides, unconfined compressive
strength and splitting strength tests were carried out on mixtures under three working conditions including the
cement-stabilized crushed cobble, cement-stabilized crushed cobble with the optimal dosage of basalt fiber,
and cement-stabilized macadam (limestone machine-crushed stone). The results show that influenced by the
aggregate angularity, the strength of the cement-stabilized macadam (limestone machine-crushed stone)
mixture is better than that of the cement-stabilized crushed cobble mixture. For the cement-stabilized crushed
cobble with the optimal dosage of basalt fiber, with the increase in curing age, its strength increases rapidly.
Compared with the cement-stabilized crushed cobble without a dosage of fiber, its compressive strength is
decreased by 0.08% on the seventh day and increased by 3.9%, 17.1%, and 28.3% on the fourteenth day, the
twenty-eighth day, and the sixtieth day respectively, and its splitting strength is increased by 4.3%, 10.2%,
19.0%, and 28.7% on the seventh day, the fourteenth day, the twenty-eighth day, and the sixtieth day,
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respectively. On the forty-fifth day, the strength of the cement-stabilized crushed cobble with a dosage of fiber

reaches the strength of the cement-stabilized macadam (limestone machine-crushed stone).

Keywords: crushed cobble base; basalt fiber; dosage; angularity; strength
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Table 1 Physicl technical indicators of coarse aggregate

FUWE/ THRMEE/ REE/ AR EREE/
L A

(geem™)  (geem ™) % TR/ % %
A 2.674 2.616 4.8
B” 2.678 2.619 257 5 17.8
c* 2.717 2.632 5.3
AA” 2.769 2.724 5.3
BB* 2.744 2.701 26.0 5.5 18.6
ccr 2.763 2.715 6.5

x2 AERYERARIER

Table 2 Physicl technical indicators of fine aggregate

SR RV X PR(ER(EE B R BUR X %5 52
D* 2.754 >2.500 2.706
1.2 Kkik
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Table 3 Technical indicators of cement
T e/ WIEER )/ RBEmEE] /) 2k, REHUITIRE/MPa IR HUE R JE /MPa
% min min min 3d 28d 3d 28d
6 45 AR 2.0 215 505 3.01 7.33 11.5 40.5
R <6.0 =45 <600 5 =2.50 =5.50 =10.0 =32.5

1.3 ZREFH
KH 6 mm .15 mm .25 mm 3R K &R L R AL
de AR FER WL 4.
T4 ZTREFHEPBEARIER

Table 4 Technical indicators of basalt fiber

2 KRAL T LR A A R R

2.1 BEREREKE
B R 150 mm X 150 mm @9 B AR T 14, R 52
BER97% , KRB E R 5%, K IR Fa & il fe R B9 A IR

ORI A G WL 3% 5, K PR AR 2 A (A KA BLEL

0L F 1/ W/ , e A B "
- (grom—sy  HURE/MPa SMEHE/GPe WA ) IR G BHZ SR 9.5~19 mm  19~26.5 mm P #4
LA 10 A0 IR AL AR A R 7K 8 B i 1 36 B9 A () b
T whemeE S00A0 9o 2 ML A R AT B AR R A )
x5 REMERRER
Table 5 Synthetic gradation of mixture
i JE A F AL (mm) B9 BT & 5 5328/ %
315 265 19 9.5 475 236 0.6  0.075
AF 100.0 7.3 01 0.1 0.1 0.1 01 0.1
: 100.0  100.0  74.6 3.7 0.1 0.1 01 0.1
JERA TR .

b 100.0 100.0 100.0 949  20.3 4.1 0.3 0.1

D” 100.0 100.0  100.0 20.3  98.3 841 638 23

B 1000 100.0  89.0 67.0 49.0 350 220 7.0

P ESE R 1000 90.0  72.0 47.0  29.0  17.0 80 0.0

b 100.0 950  80.5 57.0  39.0 26.0 150 3.5

e 100.0 100.0  87.3 50.8 336 261 193 0.8
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L7 N1 LS ST 1 (- a S ) <5 187 NS B A N
50 1 B 3 F AN [ BE B £F 48 i AR A R
221 KB G R

FHIE S g e X o 4eny i 2 . il
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5. W5, 18X RCE 20 4800 K B o il 5
R HB RN I KT 50 2R AR 567K 7 ) -
a6 Brw , Lh 14 d Jo M FR 40T 55 B2 1 O i3 45 A

PS5 N Lis(4"), ISR T a3 7 iR o
%6 RBREERRBKEHE

Table 6 Comparison of test factors and test level

LR KT F A4/ (kg m )
% /mm KT1 kT2 kT3 kT4
6 0 1 9 5
15 0 1 9 3
25 0 1 9 3
222 YRS & RE

XF 16 21 1F 28 i g #E AT % 25 4y B, A5 RN OR T
7,

28141 : R(15 mm)>R(6 mm)>R(25 mm),
BN 15 mm 1Y 25 2 %R G kY 5 B 52 0 i K, Hod
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LA AIB2C3, B . Z A £ i 1948 1 4 0 kg/m’

(6 mm)-+1kg/m* (15 mm)+2 kg/m’ (25 mm)
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Table 7 Orthogonal test and analysis of L,,(4%)

A B C D 2N $5.4 6 i 5571
EoaE (15 (25 TR, Tk JRERE/
(6 mm) ES
mm mm) (geem ) #/%  MPa
1 1 1 1 1 2.324 5.220 5.20
2 1 2 2 2 2.326 5.223 5.83
3 1 3 3 3 2.325 5.224 6.32
4 1 4 4 4 2.323 5.220 5.52
5 2 1 2 4 2.325 5.224 6.34
6 2 2 1 3 2.326 5.226 5.60
7 2 3 2 2.323 5.225 5.07
8 2 4 3 1 2.323 5.227 4.88
9 3 1 3 2 2.324 5.219 5.74
10 3 2 4 1 2.323 5.223 5.72
11 3 3 1 4 2.323 5.218 5.63
12 3 2 3 2.322 5.215 4.96
13 4 1 4 3 2.324 5.210 5.06
14 4 2 3 4 2.322 5.213 5.59
15 4 3 2 1 2.321 5.216 4.95
16 4 4 1 2 2.321 5.214 4.75
K1 5.7175 5.5850 5.2950 5.187 5
K2 54725 5.6850 5.5200 5.347 5
K3 5.5125 54925 5.6325 5.4850 87.16

K4 5.0875 5.0275 5.3425 5.770 0
R 0.6300 0.6575 0.3375 0.582 5
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Table 8 Results of unconfined compressive strength of

three mixtures changing with curing age
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B3] T YIH/N N W /MPa  RH
w7 84 466.7 3786.23 4.78 0.04
KREEmT wld 94 000.0 3 341.66 5.32 0.04
oy b w-28  105633.3 4576.27 5.98 0.04
w-60 131 900.0 9 002.59 7.46 0.07
ws-7 98 000.0 9 600.35 5.55 0.10
IK e T 2 B
kiR ERa w-s-14 106 566.7 4 046.67 6.03 0.04
(B RE w-s-28  125500.0 4 223.74 7.10 0.03
TR

Hea) w-s-60 166 866.7 6 434.46 9.44 0.04
wp7 837333 3108.41 4.74 0.04
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Figure 1 Relationship between curing age and unconfined

compressive strength of mixture
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Table 9 Results of splitting strength of mixture changing

with curing age
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~

i =a+bx
R 5.022 4940.018 05
6r o 0.073 6745.306 83E—4
5% 257 )5 il 9.342 88E—4
s Pearson’s r 0.999 95
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PG R 0.999 84
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TR 4.25549+0.166 0
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61 R 0.090 07+0.004 §
B 267 )5 0.079 07
Pearson’s r 0.997 08

5r R*(COD) 0.994 16
P R 0.991 24
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Figure 2 Linear fitting between curing age and unconfined

compressive strength of mixture
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splitting strength of mixture
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Figure 4 Nonlinear fitting of splitting strength and

curing age of mixture
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