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Research and application on prestress detection equipment
for in-service anchors

YANG Dong"?, ZHOU Tianyou', CAI Qiang”, JIANG Zhaoqun®, LI Zhong®, CHEN Wenjun’
(1. Chengdu Huajian Geological Engineering Technology Co., Ltd., Chengdu Sichuan 611734, China
2. Institute of Exploration Technology, GAGS, Chengdu Sichuan 611734, China)

Abstract: The existing anchor cable prestress detection equipments can only be used when the length of the exposed
section of the anchor is above 70cm and the anchor cable is not in operation and maintenance period. Most of these
devices weigh more than 150 kg, which is too heavy for detectiing the anchor in high and steep slopes. In order to
overcome the above problems, a new anchor cable prestress detection equipment HRAD—-300 was developed. It can be
applied to the prestress detection of in-service anchor with exposed length of 7cm. The measurement error is less than
0.0lmm when the displacement range of the detector is 200mm, while the measurement error is +1%FS when the
force range is 300kN. The weight of a single box of the equipment is less than 15kg, and the total weight is less than
40kg. Based on the principle of reverse pull method and the shape of detection curve, the effective anchored prestress
algorithm was proposed, and the software is programmed. The indoor test shows that there are no obvious mutation
points in the detection curve. The calculated values were basically consistent with the original locked values. The

equipment was used to detect the anchor of the unstable slope of Fenghuang rock. The field anchor detection curves has
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obvious mutation points and steep drops. The anchor cable runs well and keeps on working. The prestress loss of the

No.2 anchor cable is more obvious, and the way of compensate and stretch can be taken. Uneven stress exists in the

same anchor cable. In conclusion, the HRAD-300 is intelligent and light, which can provide data for the health

evaluation of anchorage engineering.

Key words: prestress detection; in-service anchor; anchored prestress; operation and maintenance period; anti-pulling

method; portable intelligent detector
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Fig.2 Prestress detector for in-service anchor
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Fig.4 Typical prestress detection curve

85 T S RGN il 2 O R Y, R
KOG I i 2w T2 o A5 B R e A AR IR
B Il AN WY S DU GG U i 2 A T e R IR AR K
Xof o — A I il £, A IR R DX, LR AR O A A [F)
PR T B PIAD s BR EAH R . B e R F
X A AL RS AR AR 2oy oy, PRI 38X B T
K Ly, yo VPSR RAE s, BEN B AL A
FEAED) s AR e i 10 e 4 Rt b B b Y
e RAE o AR J7 35 BORS BE 55 48 3R DXL B R /DN, B i 2
B AR BE T B IET IR, AT AT AL
HAE S KL

3 EHNWIE

= NI TE R A 4L b HEAT AR — i T
T T00 A9 28 28 5k hir i s 28 S ) 01 A3 (8 5 5 — S fif
FH HRAD-300 %3 {5 4% 2 4 2% 9500 g 46 0 A8 2 47 46
W ENHETTEENAm(ES) & 6miR(E6)
BT AN 5 PRI RO 2 22 R B AR BH I
B ZS X AAANFERENE Y . XEhTE
PRI il FH 9 AR 20 4 e B B Rt LR A7 S A TR ol
PR 1 e R 55 9 2 4 Bt B PR B AT L ANt . Ty
B e 55 B0 0 2 B Al L 1 B 4 3k U RE 1-7
1-9 76 il H 5 8ol Z 0] e | 55 5 5 2 0] 7k T AB
JiE , 33 T A~ TR0AE A G 0 b 2 7 AR T AR A (B S) .

_ 100 _ 100 _ 100 _ 150
1
2 80152. 3kN) = 80(61. 4k Z 80 < !
R 60 ! 2 60 = 60 : S ;
240 1 42 40 42 40 1 43 50 !
¥ 20 | 20 ¥ 20 | ¥ |
0 I L L 1 0 0 oy 0 1 ! I L L
0 2 4 6 8 10 01234567 0 2 4 6 8 10 0 2 4 6 8
B /mn (7% /mn i /mn 8 /mn
(a) 50kN (c) TOkN (d) 80kN (e) 90kN
200
: ‘ 142. kN
Z i I
< =150 N
5 ﬁmo
B g 50 |
0 Il L JL I
5 0246 8101214
f7#%/mm A7 F% /mm {7 F%/mm A7 % /mm
(f) 100kN (g) 120kN (h) 140kN (i) 160kN

B5 1S#ER(KEIm)ENGN ML

Fig.5 Indoor detection curve of No.1 anchor cable with the length of more than 4m
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Fig.6 Indoor detection curve of No.2 anchor cable with the length of more than 4m
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Fig.8 Anchor detection curves of Fenghuang rock slope
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