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Test of Concrete Strength of the Bridge Structure Based on the Gluing
Pull-out Method

LU Yigang, PENG Hui, TANG Teng, HUANG Hao, XU Kang

School of Civil Engineering and Architecture, Changsha University of Science & Technology, Changsha 410004, China

Abstract 1In the inspection of bridge structures, the use of the gluing pull-out method for the concrete strength can avoid not only the
serious damage to the structures as would occur by using the structural damage detection method, but also the disadvantages of the
conventional nondestructive methods, such as the rebound law, such as poor precision. In order to use the gluing pull-out method in the
real structures more conveniently, an organic anchorage is employed as the anchoring gum and through comparison, a reusable tensile
steel anchoring pull system is designed. The results show that better precision results can be obtained by using this method. Using the
statistical analysis method and the least squares method for the pulling forces for a number of two—way reinforced concrete slab and for
the corresponding compressive strength of concrete test cubes, the curves of strength against pulling force for the bridge structure are
obtained. The results show that better correlations and smaller relative standard deviations can be achieved. The gluing pull-out method
is also used in the field exposure tests of two prestressed concrete beams by using the strength curves. The results show that the
calculated values are in good agreement with the experimental values.

Keywords gluing pull-out method; bridge structure; concrete strength

0 3l& WL, B — KRR L E B A 7 AR s E
Bt [ 28 22 O L R R P [ B AR R AR B T CHE AP BE RN R B B, 1R BE L 0 A R 4 A 1 10 1 g
KEERE, TEERHEBARE  HEREAR AR ) —DEE S 28 br . 24 ROR 4% [ 2R R BE 4 i

B B M. 2010-12-15;15 = B 41 .2011-05-11
EARE ., kBT RKPHRREIAT EEREFHAELT B (10KAL0); 338 3 7 36 3038 32 X AT B (200631822302_08)
AEH T 8RR PHIT B ) A AR R A5 T S R XM 43 46 £ 37237308@qq.com

I 64



] jcmik

#E S 2011,29(22)

538 32 (Articles)

PR B B A HoR AR bR o i Tl i 8 K R 4 55
AR S PR A 58 W), Hobt o B2 (6 A i AR AR 22
25 R TR B 1 0 L S R S A A B R (4 BF A R N 2
Haa ol d A, 22— A B AT 45 O (8 A PR 1 /N 55
Dt 5B GO AR RS T 7k 3 AR B

1944 4% | L E 1Y Tremper #E4T 1 Kk 09 B L 5,
L WA A BT, S T R T TR R R TR R EE A DG I 2
1959 4%, JF & 1Y Kiekegaard—HanseanlT 24 LOK ik 4 .
ELLIERE |, PF5E Petersen #8117 CAPO {5, RS 2 4k 11 10
P, P E SRR AT SR D B, T IOk S NIE A e, 15
FEORH B RLRL AR 6T I B AR R T i TR BE o B A e e, 2 R A
LA RBBIE . D RBESECER A S B3k X B £ i 4T 4
PSR W ST 4 ol B 7 = L ST = by 8

TESR R b B N AN 98 B X G 2 BUR TR BE 1 A if
B, ARV 25 RS a5 b VI D 10 B8 1 R e B 1
2 IR BB O < i T SRV S R A U AT O
S FHE R # Hh vk VR 6 5 B D 3k P PRl Ak oo i e AR
R R B S o A SCRE T RORE A e X L A A
TR BRE b i AT AR R MRS

1 M RE A

TE R 44t 0 3 T o A 5 R e oy VR R T A B SR R
TR B A 37 5 AR (TR A ) a1 A 7 RS T B A 24 R A Y
WP AR — 3, HAR I 56 20 A T 2 R AT 3 — e B A
HEF IR AR BRAR A | HLVRBE 1B T 5 B 55 4% FR 4 s 1 A7 7 —
AR, Tl FE AN 0GR 20 T ey A R g 4 R Bk L TR
BE o TR I B AT PR A R BE R T
HEBIN AR T2 2 i = B 7 ARA . TR T AR
T, FROR I 7 R R 2H A TR 2 g gk TR EE Y
ek o A7 8 Bt 7 —Rh AT R A Y A e A A
B P DT I A R T A AR 2, L R A 1 s B Oy
33mm, [B R M ) B A2 R 25mm , B 1 T 19 B 42 0 20mm;
5 LA T Ao WA B B VS A S NS R A R 1 28
Z R LRI e B A HLAR A7 Jie A fo 409 5 i 1 5 1R o - 0Bk
SEILGF o I A B AT A A 5 A A O [
T VR BRE - 3R T I — P R Al N R AR A R I R
FBTRLAT R, SR 5 AT Hidk B h K RS LA 2,

1 R E 4
Fig. 1 Steel anchor
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Fig. 2 Structure of gluing pull-out method (unit: mm)
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Fig. 6 The specimens of reinforced concrete slab (unit: mm)
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Table 1 Pull-out force and cube compressive strength of slabs
PR I S5 PR BT 5
R AR ; , ! e
AW S JI/KN - {E /KN V- $491E6/MPa

38.81 33.42 38.13 38.58 35.66 36.34
C30-1 35.49 33.0

35.66 31.53 38.6 30.78 32.69 35.72

32.3 35.21 34.54 32.74 36.56 39.56
C30-2 36.20 36.5

37.12 39.06 38.87 35.98 34.43 38.06

46.03 40.88 50.19 48.48 43.08 43.82
C40-1 46.48 45.7

48.48 47.5 50.19 48.48 47.25 43.33

50.93 43.57 46.27 46.76 49.46 48.97
C40-2 46.97 51.1

48.97 45.78 47.25 47.74 43.33 44.56

48.73 52.16 49.96 43.83 50.2 50.69
C55-1 48.71 52.5

47.51 48.24 51.43 453 49.47 47.02

48. 46.52 4. 94 .54 47.51
C55-2 8.73 6.5 54.37 50.9 58.5 7.5 49.65 602

49.22 51.67 41.38 51.92 50.45 44.56
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Fig. 7 Curve of gluing pull-out method
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Fig. 8 Exposure experiment of gluing pull-out method
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Table 2 Pull-out force and cube compressive strength of experimental beams
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o
AW 5 AR T3 /kN V- #{E/AN 5 AH/MPa F- ¥ {E/MPa
41.87 50.32 46.73
230 46.12 49.9 3.85
49.68 4748 40.65 51.9
\ 45.29 47.48 51.14 '
(i 48.05 52.8 173
48.30 46.77 49.32
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