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An experimental study of the California bearing
ratio of basalt fiber reinforced loess

LI Peida, LUO Yasheng, CHENG Qingrui, WANG Guogang
(College of Water Resources and Architectural Engineering, Northwest A&F University,
Yangling, Shaanxi 712100, China)

Abstract: In order to study the factors affecting the CBR value of the fiber-reinforced loess and the mechanism of
the fiber-reinforced soil, chopped basalt fiber was used as the reinforcement material, and the CBR test was
performed by changing the moisture content, fiber length, fiber content, compaction times and soaking time. The
experiment explored the influence of initial moisture content, fiber parameters and test methods on the local shear
strength of the reinforced soil. The results show that the CBR value of the fiber-reinforced loess has a tendency of
increasing first and then decreasing with increasing moisture content. There is an "optimal moisture content for
construction" and it is about 1% greater than the optimal moisture content of the compaction test. The CBR value
of the reinforced soil is higher than the CBR value of loess. It is found that the fiber length of 20 mm and the fiber
content of 0.4% are the optimal ratio. The compaction times increase from 30 to 98, the CBR value increases by
273%, the CBR value increases by 327% after the fiber is added. Reinforcement makes the soil local shear
strength more effective by increasing the compaction work. The water immersion has a greater effect on the CBR
value of the sample and the soaking time has less effect on it. The sensitivity of the sample to the soaking time is
further reduced by the addition of fibers. The strength is reduced by 54% after 2 days of soaking, and the strength
is reduced by 58% after 4 days of soaking.
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Table 1 Physical properties of loess

RIRFE Wl RAREACR IR MR MR fLB L
pl(g-cm ) G, W% wol%  wi/% I e
1.68 271 17.5% 212 352 14 090

T T 5 4 D D) 2 i 25 4 (k3 1 1] 21 4
AR F]) , 25 HES R HOIR B 22, [RDE T, I L
BB, YL A48 bR i 2 R
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Table 2 Physical and mechanical parameters of basalt fiber
%‘“‘EJ MLt iR SRR MUREE T
pl(gem )  D/um MPa GPa C
2.63 13 3000~4800 91~110 —270~650 W

1.2 56 7 58 Ml AE il &
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R 2 R IR T %
o E S KR AR R N A Yk A, W
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Table 3 Test parameters of the reinforced soil samples

LY %

LK /mm
w=11.1% w=12.1% w=13.1% w=14.1% w=15.1%
5 0 0.2 0.4 0.6 0.8
10 0 0.2 0.4 0.6 0.8
20 0 0.2 0.4 0.6 0.8
40 0 0.2 0.4 0.6 0.8
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Table 4 Test parameters of different compaction times and
soaking times
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Table S Compaction test results of different fiber contents and

1.3 g fas Sk

AR K H B Es  TDI—2 ZIfew sh + T
i SEASCRT CBR-2 i 7R 28 LAY o 7R 3 L il 50 43k
BOK B A BB B, 182 7K 2k R K T A g o e T
1Al 25.0 mm. ST AR, W) IR RECHN 226.586 N/
0.01 mm, $F A4 fil [ Bk 19.625 em’, 1 2 fif 4 e
BEHe RN 125 kg, SL 4 ()2) . BT ERS N
2P B e (3 8 AR B ), AH AR )2 VR B AR 4% PR
HE, BA#ER A 1.0 mm/min S HE R, Y5 ALE
&4 2.5 mm A1 5.0 mm B, 235050 SR ) PR, dn
RN 5.0 mm B KL H KT 2.5 mm B9 7K 38
Lt Dl d i A 2 SRAT AR an ik, W R A 5.0 mm B
B 7R E L .

2 RBERSHN

2.1 RS R Lo

WA O A R mT Y, e AR 2551k +
PR B KA T (pmax) FIER L 15 K (o) K AEARA,
TRICLT 4 & ML g XS Hog e, 64T 1 17 AR
IF) £ 2 5 o MIEF 418 A B A o S, SR AN S
fras o 2 s al AL, 21 4 X i Ok R A A
R, BEAE 21 2 75 5 B30, fe R SR s/ I B A, T
P A RN e RT3 R A/ o X i T 2R 4R 1
BAYE T LA, Iz A8 LEL/N, BA
{18 2T 2 5 B 2 i O R /DN T T A R A R A
HUR 25 [APIR A B 208, A 23 52 ) 21 47 A0 1 o5
Foo J3ob, AL & ML KT, Il 4 Fefit
R RAE R L P K AR Bl 3l , (A JC I R
A RE SR Ay o £ A 0 - BORE ZH SR TR A A, S e
AL AR R B 2 B o i B 4 5
KLEH HES A A AR P74 . AFTTm: ()X
ALY — R HLET 4, R TCR A | 2 S5

lengths
FUKEmm TR BRTEE pana/(@em ) wy, 1%
0 0 1.95 13.1
0.2 1.94 13.5
5 0.4 1.92 12.9
0.6 1.91 12.7
0.8 1.89 12.6
0.2 1.93 13.3
0.4 1.93 12.8
10
0.6 1.91 12.4
0.8 1.90 12.9
0.2 1.93 12.9
0.4 1.92 12.3
20
0.6 1.92 13.2
0.8 1.90 13.3
0.2 1.92 12.6
0.4 1.91 12.7
40
0.6 1.90 13.3
0.8 1.88 13.0
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Fig.1 Effects of moisture content on CBR value of the fiber
reinforced soil
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Fig.2 Effects of fiber content on CBR value of
the fiber reinforced soil
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Fig. 3 Effects of fiber length on CBR value of
the fiber reinforced soil
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Fig. 4 Effects of compaction times on CBR value of the fiber

reinforced soil

SR 522 (30 ~ 50 o) I il 4 3R L 5 & R,
B i 92T (50 ~ 98 ) I A CBR (B3 i R FF
AR M E 4 CBRAEM #ii s . EEIRHE, £+
B (50 ~ 98 ) &M, RART Ry FLBR AL,
- POk 22 ] B 28 7043 4 Ao A, B — i o 4 i o S T
4L T+ CBR 58 B CF T F, CBR A 343 08 2% . HH
B, TN - SR 2 ) 2T 4 0 45 48 (0 AL 3, 7 o 55 ) 3
K BRSSP iE— 2L Wi, 32 S0 R fer 24 FH S 0 1)
AR TRAG YL, B T R BTR R B U
IR BE J1, CBR (42 T -
2.6 IZKEFAIXT N 4 CBR {E 52 M & 7 A

S FE ¥R K B TED S A £ CBR R 5%, 428 i 45
WMEEF KRN R LT & /KR 14.8%, 4 4E e bR e
A 20 mm B el & it 0.4%, A7 R[] 7K Aist i) Jin
fifi £ CBR {55, [F] RS 28 - AE X B (151 5) o

Hi &S AT, TEie R s8R £, AR KR
CBR {H iz i K TR /KR FE, B K& =K 38 K
CBR fH SR 2 88 J ks #4 . 7RI KT B B (0~ 2 d)
CBR{E F R, 27K 2 d J5 CBR {HFEIRISZE . 98 &
T, E LA £ AR KK CBRE 2 51 A



- 136 - 7K SC L T %18

—o— EEARIRK
60 Z+iEKoK
EHRKAR
50 i+ AREK
o M Bk 2R
a0} i ka X
2
B30
20
10
% 4

2
Bk TEl/d
B 5 R/KEEINFLEMAS £ CBR EHRIT
Fig.5 Effects of the soaking time on CBR value of the fiber

reinforced soil
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