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Abstract

In recent years, fiber reinforced polymer (FRP) has gradually been widely used in fields such as
civil engineering, mining engineering, and geotechnical engineering due to its excellent mechani-
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cal properties. As a new type of structural material, it has the advantages of light weight, high
strength, and good durability, and has attracted more and more attention and favor from various
fields. Anchor rods, as a support structure, are widely used in fields such as geological disaster
prevention and control, deep foundation pit support, and tunnel excavation. A comprehensive
summary and analysis were conducted on the mechanical properties, monitoring and identifica-
tion, design and anchoring performance, the entire process of anchor rod pull-out failure, the ap-
plication of magnetostrictive guided wave technology, the interface mechanical behavior of soil
anchor rods, the analysis and treatment of dangerous rock collapse stability, the testing of
working face support performance, the preparation of fiber reinforced steel bars and their
reinforced concrete structures, and geotechnical anchoring. This provides a reference and out-
look for the future research direction of FRP anchor rods. This article aims to summarize the re-
search progress in the application of fiber composite materials in the field of anchor bolts.
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Figure 1. Schematic diagram of FRP reinforcement
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BB Z N EEENHER, T2 ANRANIES)E FRP ST 10 2 A ST T 7.

ECAEL AR A7 5, [5]35 T  7 FA) 4T 4 48 i DRI AT 1 S A b Rl 235 8 il 5 RE AN S 6 W R 45 -
WA KR, T 7 A48 am SDR AT 4 [ PR Re /0 I B BUE TR 7, JRIRE T FLIEmA . Tk
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(B T A I, FRP AT T8 S 1 XU X YR AR Y 7 i S, A S A BRI T B B R S 7E Diana
S N[BL)WFFT 1 IR AR SR A0 X £ 410 5 5 5 ) (BFRP) 22 MR XU 4 452 10 15 25 R 55 1 B 1) R M
T, 1T DASE 4 F BERP WS4 5 i AN 65 BN AR 117 A 582 1) 5 F2 A (1 S A5 R0 % 55 PE e RIS, V54 - FRP
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FELFHMt ) FRP R R [ R 40, JEHHAT T Rl G e g o, @Bt T FRP 5 3 A AR L 8y
277 PR i R AT LA SR RO, R TR T ISR AN 45 T 10 DA R R T 0 £ D M P B3 000 ) 22 4 M
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PR, B8 tH RIS h AR BOR R ik R . RS, R — RO T ARSHY FRP 8B £
EBR-FRP JfE & 445 & b MEREII S M £ [38], FHE#T T 25 Fh S B0 o GERIS2m . 7E 0 (1 — U
Ft, Zhang % N[3910F 702 —Fisgi 8 NSM FRP 4, HTHETINME RC 22, @it 4 R IE A
Rk, S5 FR A FTHE A AT T AR BT 1 FRP B e, 35 58 i hn [ 2R i R a8 ) AR T R T, i
FIBCE G PR RERCI B2 . MR, XTI SR, FRP 4 E 2 —Fa 2 nmE Rl st d sy
FNGE ) HILRE M RN 22 A PERE

3. FYE EMRIEBIT SRR A
3.1. FRP $##FRy 3

FRP AT 354 BHA SRR S5 AT LA A: BRET 43 5 5K W B AP (CFRP) . BB 27 4150 SR A Wl
FF(GFRP). B £F 4 1 ot B 4 AP (AFRP) . Z A 4P 4E(BFRP)ISRE &4 kL. % 1 I T FRP b 540
B I PE REFE AR -

Table 1. Comparison of mechanical properties of various fiber reinforced bars [9] [40]

1 BASERNFMREITEL[9] [40]

HAY % % (g/em®) BPEAE(GPa)  PLhLHESE(MPa) 1 BRI AE (%) HEL /=
CFRP #HiFF 1.25~1.90 120~280 1200~2500 0.5~1.7 0.3
GFRP 4T 1.25~2.1.5 35~65 400~1800 1.2~3.1 0.2
AFRP #iFT 1.25~1.40 40~125 100~1800 1.9~4.4 0.38
BFRP 44T 1.90~2.10 50~65 600~1500 1.5~3.2

G 7.85 210 490~700 >10.0 0.3

Lpangss 7.85 180~200 1400~1900 >4.0 0.3

3.2. FRP $##Faitisd

FRP #iFHHH LU A% S @ AT BT 2 M3 . FRP i B msm B . Bl ik, FR0R. i A
R AR RE AT R MRS 4T i, T DA RO s TRESS IR ERE 1, JFHE RS, B Tick. 23
. FRP GATHIR G YR BA A R bk e [41], W DMEB S M, JFHAM TS
Be, FORLATIECRMI, FFEIRESR. BEAt, FRP AT AA RAFHIMI AL, Sre vk semie ) ) it
e, FTRARIH T2 A0 TREAUR, 6075 2200 L ik T TRE A R Byt RS SE A5 T A
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3.3. FRP 4T 89K

FRP SfAFAEH N SCd A L TR R TR A AR SO 15 272 S [42] [43] [44] [45], *
BRANHEL LIRS %, FRP MELE AR I EREMNIEE, v DUA S R s M R 3Ee s =
K, FRP PPRLEA B AR B S Re 1, o7 AR TR AR nT S0 Ak, FRP MELE R 5
TN TAHE T3, AT DARRAR TR A IR B TR . SISk, FRP FFAE 2 AN 40 ) S FH #6 E
BARH T ZHIRT S, [F T BN W AT R R R, DA A N AN ] B TR TR R
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[l MREIE., WK ES T HAE TN .

HEAR FRP HiAT N FH OB TR KRR, (A7 7E — S i B o, i piye. L2
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SE WK
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