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Abstract

To investigate the bearing characteristics of piles in sisal fiber-reinforced red clay foundations,
model pile load tests were conducted on five test piles. The bearing mechanism and resistance mo-
bilization characteristics of piles in red clay with sisal fiber contents (0~0.8%) were analyzed. The
ultimate bearing capacities of test piles were calculated using different methods, and the calculated
values were compared with experimental results. The results indicate that as the sisal fiber content
increased from 0% to 0.8%, the cohesion of red clay initially increased and then decreased, while
the internal friction angle continuously declined. The ultimate bearing capacity of test piles in-
creased sharply with rising fiber content, stabilized within the range of 0.2%~0.6%, and subse-
quently decreased rapidly. Under ultimate load conditions, the proportion of shaft resistance to total
load increased from 54.8% to 64.0%, whereas the tip resistance decreased from 45.2% to 36.0%,
demonstrating the more pronounced enhancement effect of sisal fibers on shaft resistance. The pile
resistance exhibited an “R” shaped distribution, with peak shaft resistance occurring within 150~200
mm depth. Calculations based on the Mohr-Coulomb theory, Duncan-Chang model, and current design
codes revealed errors between theoretical and experimental values ranging from -26.64% to -8.98%
for the Mohr-Coulomb method, -22.21% to 7.68% for the Duncan-Chang model, while current code-
based predictions showed larger deviations.
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Table 1. Basic physical properties of red clay
1. AR ERYIRM R

s e o & /%
aren T ichon e TECO PECY g Bk ah
0.0075~2 mm  0.075~0.005 mm <0.005 mm
32.0 2.67 27.60 1.53 53.40 32.70 7.61 50.10 42.29
Table 2. Parameters of piles and red clays
2. MR RAF T NFMRGE TR
P PEAED (mm)  AERRE z(mm)  BRLBE®%)  AHLHIEI)/KPa L3N EEM/C)
TP1 35 350 0 15.12 9.14
TP2 35 350 0.2 23.95 7.71
TP3 35 350 0.4 28.61 7.13
TP4 35 350 0.6 25.34 6.42
TPS 35 350 0.8 23.15 5.12

PR FRSE A 315 mm x 315 mm x 500 mm, A0 BE AR 7L 6 0B () 26 B AAREAR 0 4 1%, P& Ia 3
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Figure 1. Model piles
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Figure 2. Profile of soil layer for the test pile (mm)
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Figure 3. Test device
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Figure 4. Layout diagram for pasting strain gauges
on model piles (mm)
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Figure S. Load-displacement curve of pile top
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Table 3. Results of model pile tests
3. REMENIAEER R

Liide) BB H/N BRHETRA A /mm WBR A& ESI/N
TP1 1000 15.05 733
TP2 1950 15.00 1238
TP3 1980 15.01 1246
TP4 1980 15.02 1254
TPS 2300 15.00 896
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Figure 6. Relationship between compaction degree and ultimate
bearing capacity of model piles
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Figure 7. Axial forces distribution along model piles
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Figure 8. Side resistance distribution of model piles

8. HREVHEHE S MIBE D2 h Lk

Hilsl 8 rhAl g, TR BCHERE B AN, AR 2 BT s HulhE Ao #h 2 3%
PR “R” BEE, HEEEBTE 150 mm 2 200 mm PR B Y AR R AL . FEFEFE R, 15 nEy)
S, M S BERE e AR ALRS, MURH D RGE A . BEE TN, BESE AR EE N MRS, RN B
L A8(150~200 mm VRFEE )R 7R EBIYIAT . TR MUREM 2R, 23T U N 0 AR 0
AR AL RV ACMIBIIR, T2 S LN AR A RAE {3500 B ) 75 R P2 1 TRl P R 82 K O I8 B A
BbJE, BEE SOk, LA R BN R CLAR AR R, BRI DT AT . T
B (300~350 mm), - H Tk B 77 A A 3% 5 ZEBOR A L ARXT RS, JLR Bl e . 2 5 L MipH /i 7e
OY RARIFREDG , rEk A SR, A PO AR R LIS AE R DT AR TR R ) i BT U0, R IR B
P8 0 BEL 7 BB <43 BRS8N T e s B0, TR N BEL A0 B — kAR . BRIk, R YR AT R S A
BYYIHT MAE S AR AE 2 D AL B W S e BT, FERR 22 R AL Rt rh, BESL KBRS PER
BA: I, LRSS A UE AR 22 e e I v AR R g PR AR TR, (AR AL RN
BURLESE, ATTHRTE AR GURSREL; RNy, 2P A GUR BMPIRGE ), 9RAG 1 AR B AR, St it
PEHEARELNERE9]. BEAEAE S BRI AN, AR BH 77 2 TR 38 KT8 BIEAEL, TR “R” 2R 2 v (R
Beo R0, A BOA BN E KT, HERE IR IRES R R A R, SRR BE 7 3Z# e . AE LR
H R Ak L B A FEREOG R, EL AR 0 B RERRE AR Ak S BHL AT s RN K

3.3. thum SHEM 48 ErE L
BT 1M B s 5 MR o 4R 7 R BB, LR 4 AL 9 BT

Table 4. Statistical of load on the end and side of model piles
4. EEMEAEIR SN RGBS R

) W5
et}
TP1 TP2 TP3 TP4 TP5
i BEL 7 AR HE A 2 311 525 498 482 335
(N) (45.2%) (40.8%) (38.4%) (37.0%) (36.0%)
AP0 BEL 73 7R FH i 2 379 733 768 790 573
(N) (54.8%) (59.2%) (61.6%) (63.0%) (64.0%)
LB 0.825 0.688 0.625 0.586 0.562
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Figure 9. Distribution of ultimate load on model piles
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