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Table 1 Basic properties of GFRP bolt

MR HR, BE/ BUBSM WIS R/ SRR/

SR mm (g- cm’3) % % GPa
GFRP 20 2.20 72.00 28.00 46.58
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Table 2  Basic properties of soil on Hongshabao ruins

wE/ BkR/ L/
LA ) % Wil g,
T R 1.66 2.52 2.68 39.50

R3 KFMEE L R

Table 3 Basic properties of soil on Yongtai site

R/ Ly & Y FLERR/
LA (g- em ™) % HHE %
T RRRRD 1.92 1.31 2.53 49.09

3) HURECH] . B FE A (4 F15) 1k MR
b e n sk + S b A I TR AR R
S5l EEVERG LAY I, S B e T 3037 L PR EC HL i
B,k ShekE A 1: 1, KK R 0. 65,

R4 AVEEEE SR R R

Table 4 Basic properties of anchorage grout on Hongshabao

T/ W E{IE VA /I WA ) A e 8- v
(g+em™?) % MPa MPa
1.14 2.75 58.51 3.71 1.22

RS KRB S B

Table 5 Basic properties of anchorage grout on Yongtai site

T/ W LB, HUEREBEE B
(g-em™?) ] % MPa MPa
1.35 2.80 55.32 2.75 1.45
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Fig.3 Sample curve of Hongshabao anchor nondestructive testing
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Fig.4 Sample curve of Yongtai site anchor nondestructive testing
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Fig.5 Length — velocity diagram of Hongshabao anchor nondestructive testing
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Fig.6 Length — velocity diagram of Yongtai site anchor nondestructive testing
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Fig.8 Sampling waveform peak decay curve of

Yongtai site anchor
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Table 6 The test force of bolt anchoring and C, table

BT S MHAHLR T1/kN C, 1t

H, 5.48 0.20
H, 9.69 0.38
H, 11.39 0.49
Y, 5.00 0.56
Y, 7.03 0.32
Y, 7.05 0.35
Y, 7.10 0.41
Y, 7.12 0.44
Y 10.50 0.30
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Preliminary study on sonic frequency stress wave method to detect anchor
bolt quality of glass fiber reinforced polymer in earthen sites

GUO Qing', ZHANG Jing — ke', FAN Meng', WANG Nan', GUO Qing —lin*, ZHAO Lin — yi’
(1. School of Civil Engineering and Mechanics, Lanzhou University, Lanzhou 730000, China;
2. Dunhuang Academy China, Dunhuang 736200, China)

Abstract; The reinforcement of earthen sites always focuses on quality of the anchor system. Currently, pull — out
testing is the only way to test earthen site anchor systems. This research used nondestructive testing technology for
the first time to evaluate glass fiber reinforced polymer ( GFRP) anchor system in earthen sites. In the Hongshabao
and Yongtaisites, in Gansu Province, GFRP anchor system in earthen sites was tested by using a nondestructive an-
chortesting instrument and a pull — out apparatus. By comparing the actual measuring bolt length and instrument
measuring bolt length, it is found that the length index is good at judging the validity of results measured using the
nondestructive detector. In comparison with bolt pull — out testing results, it is confirmed that the nondestructive
method for testing GFRP anchor system in earthen sites is suitable and accurate. The results of nondestructive tes-
ting of GFRP anchor system of earth sites is proved to be accurate.

Key words: Earthen sites; Glass fiber reinforced polymer( GFRP) bolt anchoring system; Sonic frequency stress
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(REHE FIR)



