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Abstract: Reinforced cemented soil piled or anchored structures are extensively used in slope stabilization and exca-
vation support. However, the conventionally used metal reinforcement usually faces corrosion risk in the environment
with rich water and corrosive substances. Owing to its characteristics such as high tensile strength and corrosion resis-
tance, glass fiber reinforced polymer (GFRP) tendon tends to be a competitive alternative to metal reinforcement. To
reveal the interface bond behavior of GFRP tendon embedded in cemented soils, 12 groups of tests, including uniaxial
compression tests on cemented soil specimens and element pull-out tests on GFRP tendon reinforced cemented soil
specimens, were conducted with varying cemented soil dosages. Moreover, the bond-slip curves for pull-out speci-
mens, together with the correlation associating the interface bond strength with the cement and moisture contents, were
obtained. On the basis of the characteristics of bond-slip curves, the bond mobilization process and mechanism of the
interface between GFRP tendon and cemented soil were analyzed. Research results indicate that the interface bond
strength decreased with the increase in moisture content but increased with the increase in cement content. The ulti-
mate interface bond strength tended to be linearly correlated with the uniaxial compressive strength of cemented soil
near the tendons. The bond-slip curve was characterized by four consecutive stages, i.e., elastic, strain-softening, re-
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sidual-ascending, and residual-descending stages. The interface bond strengths corresponding to the demarcation

points of various stages were correlated with the ultimate interface bond strength in different proportions, which can be

characterized by reduction factors. The research in this paper uncovers the mobilizing mechanism of bond strength of

GFRP tendons embedded in cemented soils and establishes a prediction model for the interface bond strength based on

cemented soil dosage, providing theoretical reference for engineering applications of GFRP tendons reinforced ce-

mented soil structures.

Keywords: cemented soil; GFRP tendon; cement content; moisture content; interface bond strength; prediction

model
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Tab.1 Relevant information of test materials
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Fig.1 Schematic of pull-out devices used in element pull-
out test
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Tab.2 Statistics of test results

s | KW | KIBBALLa% | BOAMEREE Amm | B KEEIE R e | RBRENZNIREE wkPa | TCMIFRHTIE SR fu/kPa
6018 60 18 8 1111 164957 2548
6024 60 24 10 1.143 2628.90 4949
6030 60 30 6 1.081 431224 7687
7018 70 18 10 1.143 491.96 1506
7024 70 24 12 1176 1480.38 2837
7030 70 30 9 1127 254144 4969
8018 80 18 20 1333 306.70 936
8024 80 24 13 1.194 683.24 1984
8030 80 30 8 1111 1337.34 3569
9018 90 18 10 1.143 326.27 863
9024 9 24 15 1231 520,62 1608
9030 9 30 12 1176 727.02 2401
PSR R BB S R 2 fes. ke
[RIAEIE , GFRP i 5K JE LIEESS KRy 6 ffiitk 2 GFRP -
HAR, R LR 20mm KB EE, LBk
IKYe LT K R Rz s MimlElRE A 20mm K I 12 A [E] K - BE ARk A T

B, DHRTER T P B B . AP
ENGEIS Ut

AA vy
%:/ 80/ /420

|
I |
ﬁﬁlﬁlk}k/ kB

191
30
=

2 (AL mm)

Fig.2 Schematic of pull-out specimen(unit: mm)
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Fig4 Cemented-soil cone at the loaded end of bond section
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Ultimate bond strength versus moisture content
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Fig.6 Ultimate bond strength versus cement content
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Fig.7 Ultimate bond strength versus compressive strength
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Fig.9 Interface bond-slip curves
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Fig.10 Typical schematic for bond-slip curve
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Fig.11 Schematic of force states at demarcation points
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Tab.3 Statistics of information at demarcation points

e ISt A Sr5tRi B I35t C S35t D

w/kPa S¢/mm n/kPa si/mm 7,/kPa Sp/mm 73/kPa ss/mm
6018 1649.57 1.33 279.07 9.79 469.73 14.48 140.92 19.79
6024 2 628.90 2.40 588.30 9.28 1028.82 13.46 463.25 19.08
6030 4312.24 1.92 124474 9.05 1489.39 12.14 946.33 18.76
7018 491.96 1.83 82.42 8.05 183.31 12.34 58.26 17.95
7024 1480.38 1.84 409.59 9.38 558.80 14.98 362.78 19.09
7030 2541.44 2.50 333.44 9.99 896.65 14.96 — —
8018 306.70 2.49 109.09 10.20 131.63 13.90 91.18 19.10
8024 683.24 2.37 171.63 10.19 230.12 14.69 119.37 19.50
8030 1337.34 2.15 237.63 8.39 428.28 12.08 174.08 18.49
9018 326.27 1.99 59.68 9.00 81.00 13.20 27.00 19.00
9024 520.62 1.83 108.04 9.25 167.42 15.04 120.28 18.55
9030 727.02 2.52 95.083 8.05 214.45 12.94 52.08 17.95
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