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Experimental Study on Compressive and Flexural Behaviors of
PVA Fiber-Reinforced Cement Soil
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Abstract: To address the problems of low toughness and poor deformation ability of cement soil, short-
chopped polyvinyl alcohol (PVA) fibers were added to modify and toughen the cement soil in this paper, and
unconfined compressive and flexural tests were conducted on the PVA fiber-reinforced cement soil with
different cement contents. The results show that compared with plain cement soil, the fiber-reinforced cement
soil has stronger compressive deformation capacity, a flatter descending branch of the compressive stress —
strain curve, a higher residual stress level, and better compressive toughness. When the cement content increases
from 5% to 10%, the overall growth rates of compressive strength and flexural strength of the fiber-reinforced
cement soil are greater than those of plain cement soil. Adding a certain amount of PVA fibers significantly
improves the flexural strength, flexural deformation capacity, and flexural toughness, and the failure mode
changes from brittle fracture to ductile failure. The mechanical properties of the specimens increase rapidly at an
early age and remain basically unchanged after 28 d, and within a curing age of 90 d, the degree of compressive
failure of the specimens gradually becomes increasingly severe as the curing age increases.
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Table 1 Physical indexes of kaolin
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Table 2 Soil sample composition %

Si0, ALO; TFe,0, TiO, MgO CaO K0 Na,0

52.40  46.30 0.30 0.06 0.18 0.30  0.25 0.05
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Figure 1 Appearance of raw materials
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Table 3 Physical and mechanical indexes of PVA fiber
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KE /mm  HAZ /mm

12 0.015 6.9 1620 40.1
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Table 4 Physical and mechanical indexes of cement
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Figure 2 Test setup
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Figure 3 Compressive failure modes of specimens at different ages
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Figure 4 Variation of unconfined compressive strength

(qucs) with curing age

A Pl 4 AT L < Bt 08 3 DA 7 d 36 m 1) 90 d, K U8
PU R 3 B 7E 28 d N PREE S K S R 28 IR B
B X FEIEH T KU A 5R I 2R T KK
R A, K U 6 B A K A A PR, JEACHE 28 d N K
L7E B, 28 d G KAk & SR AL 2%, Bz U8 T /Kt 5

XFFKRBENSU WA KIE L, FH7d.
14 d.28 d F1 90 d I , V- ¥ 4t He o JB2 388 R /K g+ 43 il
TRE8.0%.2.9%.19.1% f118.0% . X4/KEHB &R
1096 B, £F 4 7K U8+ 9 e 5 3 4 2K U 1 Ak
T, 28 d R 90 d BT R B AR R 2 1690, Bl
H KU BB, KA 1 32 4G e, ke A JSURE 1 i
SEAE RGOk e+ SRR . AN B E SR W AE



%24

P S PVA S % 53K £ 68 % R B AL K I AR A o

R BE + PR INEF 4 25 7= A K AT 4 SE AR 5T TR e
T EARE R ER R B, fE KR B4 g
URAT NGNS 3 B B e w111 N o s
WAL 2, — B LK e 1% S,
Xiao S5 35 F 21 4 7K U8 - SO0 T 5 000 IE 55 T &1 4 -
K Ue £ BB R KB (0.5% L L) B E T
R4 . YK IB &N 5% I, KAk =8 5t k%
SR 1) B 36 T RE R AL AR TH T 4 R I A A B R
HIAS RN o AR KU 48 8 10%6 B, K 4k 7= 9 % +
A 1 %5 523000 BT B AR, OB in £ 4k 6K B R
55 JEE 11 B I 5 K Ui R A O

KB RN 520 & 10%0 B, 32477 d 14 d . 28d
90 d £F 4 K e 4 /7 3 Bt R 4y S 4 = 2 1.0
£ 2.8f% A SR M 3.6 45 . X FEE B TR E KR
T A5 AR B A C—S—H % i 14 At i 7k I8+ P93
TR B, DN 4 = PR 5 B 3t 36 B K Ul 3 e
AL B 5t B ) B R R
2.1.3  ZJRN 5N AR £k

B 5 BT 7 o A () i 0 7K 8 1) 52 s B ) - AR
R

SIS

(1) B2 % 30 A 36 K, 3 19 06 {1 R 7 358 34
R TR N7 F i {0 A8 H) S U8/ N T IS S AR OR A 0
P 1) 4 A i 2 T 4 R . TR, A ] i 109 B, 1096 7K
Ve 45 K U6 - 0 R A A K . 7K U8 19 T 4 A5
T E G A M R SRR A OC X AR TR K R
AR KV AB R, PN ER R A5 bR £ K e
5 S R v, DA T JH 4 A A A 7 K

(2) B 25 1% 309 18 o, 31 9 2 ) 07 AR il kT
Brz AR b, U R OK IR B R 1020 iR 0 o B .
— T L AR BB KU R R A G, K AR R
JEE R FE A R R G o AR N R B R R B
AL AR BE o X T 1 2 38 ai K e 4, R L 1) 40 A
DI £F 4 29 8 32 F aok 72 v (il 24 8% 1 e, fHL K K
e It % 30) % JR B kg 56 4%, £ K 8 4 T R AL R
F0 O B ST, LT AR 4 R R N R K AR R A
JE I 42 S 4 0 £ i ] DA R AR BRI R iR A
PEGF, T AE 28 d F1 90 d % 9] s & 43 £F 4k e 2 ir W 1
IR R

(3) # L F Z oK Ve L, £ 4E oK Ve 4 B g - Ny AR
fil 28 T Sy 0 6 R g Bt ) R AR G B ZE K U K
VAR N ) 05 AT B TR R 2248 R R 1 B . B
I U1 4 Ja Ok A 4 5 oK e £ i A T 2 45 E

12507 (507 —@—c5-f0.6-7
—o—¢10-f0-7 —0—¢10-f0.6-7
1000}
£ 750
~
S 500
250
0 ! ! ! ! J
0 1 2 3 4 5
2% /%
(a)7d
25007
—8—c5-f0-14 ——c5-f0.6-14
2 0001 —o—¢10-f0-14 —0—¢10-f0.6-14
£ 1500
S
%
S 1000
500
O 1
0 1 2 3 4 5
IE 2% /%
(b) 14d
4000
—8—05-f0-28 ——c5-f0.6-28
3 200l —0—¢10-f0-28 —0—c10-f0.6-28
£ 2400
=
S 1600
800
0
78 1%
(c)28d
4000
—=—¢5-f0-90 —@—c5-f0.6-90
-f0- —0— - _
32000 —o—¢10-0-90 ¢10-f0.6-90
£ 2400H
S
£ 1600
800
0
2% /%
(d)90d

B5 FEGEHKGHNZENN-MEHLZE
Figure 5 Compressive stress—strain curves of

specimens at different ages
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Figure 6 Flexural failure modes of fiber-reinforced

cement soil specimens
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at different curing ages
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Figure 8 Schematic diagram of characteristic points

of flexural toughness index
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Figure 9 Comparison of flexural toughness indexes

of fiber-reinforced cement soil
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