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Experimental investigations on tensile mechanical properties of geocell strips
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Abstract: The geocell is a new type of three-dimensional reinforced geotechnical material to restrain the lateral deformation of
the soil to enhance the bearing capacity of structure and reduce its deformation. At present, the worldwide investigations on
geocells are mainly focused on their engineering applications and reinforcement mechanism, while limited investigations are
conducted on themselves, especially the tensile mechanical properties of the strips. The uniaxial tensile tests are conducted on
the geocell strips made from high-density polyethylene (HDPE), polypropylene (PP) and polyester (PET). The effects of the
shapes (Type I-dumbbell, Type lI-rectangular) and sizes (Type II-rectangular, Type Ill-rectangular) of the specimens on the
strength and deformation characteristics of geocell strips are studied, and the micro-analysis on the failure geocell strips is
performed. It is determined that the elongation rates of the HDPE, PP and PET geocell strips are sensitive to the specimen shape.
The elongation of Type I-dumbbell is smaller than that of Type II-rectangular. The shape and size of the specimens have some
effects on the strength of the HDPE geocell strips. The strengths of PP and PET geocell strips are greatly affected by the
specimen shape. The tensile strength of Type I-dumbbell is smaller than that of Type II-rectangular. The fractured surface of
HDPE geocell has rough surface and obvious plastic yield deformation. The microfibril bundles on the fractured surface of the
PP geocell are neatly arranged, and the microfibrils are randomly distributed. The fractured surface of PET geocell is smooth.

The test results can provide reference for the study on reinforcement mechanism of the geocells.
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Fig. 1 Schematic of geocell reinforcement
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Table 1 Parameters of geocell strips
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Fig. 4 Tensile curves of three specimens of HDPE geocell strips
771, T HDPE - TA% = 24 ik i AL,
B E AL, 7> THRERKAEARAL, RIAE R s
T Ja Rt HDPE BEASEAL eI, (H 2 faSm R
Yk JE R s, RS X TR R RIS S IR AN TS
[T AR EL A, AT A0 e A 0 n . i 75 4
Ik ERL A, AR T IR A AR 7. ki
PLAIHE RS XL 5 2t AH NG ORI 21
T A A AR, HIkSB]—g B, Tk
MR, W ERIRBUAM RN . 22T Bl i,
ARG IR oz A6 ) 45 SR B S i
3 PP AR O BURLREE  HR R CF CTRAK,
i) PORBIN R AR TR, 1
TUME T o X EE 3 Aofriabee AR Aok il 2 mT Sk A T AR AT
JUST X HDPE A% 5 2% 7 (R T o BE A R 44
—EREW. AT EBSHEAIR. R Hihsg
JEARRKERFI, fE 7 R 5 i RERZ
b7 M, BRI, 1 B—MER AR Re ( bihr on
JE AR TR FEFARPE RS RLTTRL IR L A 1
b, B (D), () Pox, e S5iHEE R 2
Fs .
B = — , (1)

O s
A, o N T BI—ME A4 LR BY TT 2 T =R P s
SR (N/em)
kg tp=—1 , )

Elpmsew
A, & N I B I R AR R,
43MTF 2, HDPE = TR = 2645 T AUSE i 1 Y




% 4 3]

Bl IR, A TR AR R AR R AT T 763

— N TR ) s i B M 3 B i T T
FEo XFEE 3 Filde: [ B-MRIE 5 11 Sl i
SRAELL . R L A ZE 2%, 38%, 11 RJE
SRS TR i ) 52 L ARG 28 2 LG 23 A 22 5%
1%, 28T A HERFE LIRS HDPE + A% % 4545 O f K
FREGWAECR, TR IRl 5 T Y-
A TARBE A 5 BRI B, 0N 2%, BT T A4
LIRS T AL RS T, Wi AN EDORE (58 58 114 £
&, AU AR .
% 2 HDPE £ THEFHRAIALER
Table 2 Tensile test results of HDPE geocell strips
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Fig. 6 Microstructure of fracture of HDPE geocell strips
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Table 3 Tensile test results of PP geocell strips
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Table 4 Tensile test results of PET geocell strips
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