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Tab. 1 Detecting section
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Fig. 1 Schematic diagram of location and number of test section
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Fig. 2 Schematic diagram of deformation test point arrangement and number
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Fig. 3 schematic diagram of deflection test points arrangement and number
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Tab. 2 Efficiency table of static load test

T 5 H /kN-m R R qO) 20, $:-100+ \HQ MEAEO-D/Q
1, 2 PR AR H IE 4 649.6 634.7 1.023
3, 4 PR T 1025 4 -915.6 -921.2 1.004
5,6 LI T 1284.6 1296.8 0.991
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Tab.3 Measured strain value and calculated value comparison at the measure-point

. \ R 2B
T EhEE WA S HEE (ue) @ FE (ue) @
@D HME
o 4 19 13.5 0.71
22 16. .
. Wi i 5 6.0 0.73
19 14.5 0.76
i 13 -10 -6.5 0.65 0.69
! o-1 14 12 7.5 0.63
i 15 -10 -65 0.65
2 18 13.0 0.72
. 3 23 16.5 0.72
ot 4 16 12.5 0.78
5 22 16.0 0.73
T
6 15 1.5 0.77
L 0.71
. 11 -9 -6.5 0.72
T
Wi 14 -10 -6.5 0.65
15 -8 -50 0.63
o 5 3.0 0.60
- Wi i 5 7 4.0 0.57
6 5 35 0.70
v 13 —28 ~20.0 0.71 0.68
3 I-I 14 -3 —24.0 0.75
i 15 -28 -215 0.77
- 2 5 2.5 0.50
: I-I 3 7 5.0 0.71 071
*i"* 57 4 6 45 0.75 '
5 6 4.0 0.67
6 4 3.0 0.75
1 -27 -20.5 0.76
T
I-I 12 -3] -235 0.76
w 0.71
f Wi 13 -26 -20.0 0.77
14 -29 -21.0 0.72
15 -24 -18.0 0.75
. 8 55 0.69
Wi i 5 10 6.5 0.65
I 6 8 55 0.69
Wi 13 14 -10.5 0.75 0.73
5 o-1I
W i 14 -16 -13.0 0.81

15 -14 -11.5 0.82
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8:K3
2 9 6.5 0.72
. 3 10 75 0.75
4 8 6.5 0.81
i)
T 5 9 75 0.83
6 7 6.0 0.86
L 0.80
. 11 -15 -11.5 0.77
12 - 16 -13.0 0.81
1-1 13 13 11.0 0.85
%ﬁ - - . .
14 -15 -125 0.83
15 -12 -95 0.79

MR 3 WL, O 1 RS R ECAME N 0.69, UL 2 MIKK RECAMEN 0.71, LI 3 MKRERECIE
7 0.68, TUL 4 WIBK REAIME N 0.71, TIL S MK RBAIE N 0.73, UL 6 WAL R BIAME R 0.80. B
AR R HAE 0.50~0.86 Z 1], /T 1. BLBI IR BARBAE N WL BOHEOR . &4 T00 PRI R )
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Tab. 4 Measured values of deflection and calculated values

Tw Bl j=3 PHEAE/mm SEHME TR 2B
W -2 @) /mm@ @/© HE
T U 4 0.32 0.23 0.72
" 5 0.36 0.27 0.75 0.73
W
| 6 0.32 0.23 0.72
2 0.31 0.23 0.73
T 3 0.35 0.26 0.74
W I 4 0.29 0.20 0.69 071
5 W 1 5 033 0.24 0.71
6 0.28 0.20 0.70
T . 4 0.15 0.09 0.57
W 5 0.17 0.10 0.59 0.56
W TG
3 6 0.15 0.08 0.53
2 0.14 0.08 0.57
s . 3 0.16 0.09 0.56
i 4 0.13 0.08 0.58 0.59
W T
4 5 0.15 0.10 0.67
6 0.12 0.07 0.58
T 4 0.28 0.18 0.63
W H 5 031 0.20 0.65 0.64
5 Wit 6 0.28 0.19 0.66
2 0.26 0.18 0.67
L . 3 0.28 0.17 0.61
UL 4 0.25 0.16 0.62 0.63
W
6 5 0.27 0.18 0.67
6 0.24 0.15 0.60

MR 4000, TU0 | BRI REOAME R 0.73, LU0 2 MIH BRI ME S 0.71. 00 3 MIH AR 14
Bk 0.56, T4 MHRERKAER 0.59. THL 5 MHERIIIEN 0.64, UL 6 MHEERT{ER 0.63. 5
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Fig .10 Structural calculation modes diagram ( First order vibration mode f;=17.21 Hz)
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Fig 11 Measured curve of frequency domain(f,= 17.27Hz) Fig 12 Measured curve of time domain
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Tab.5 Measured values of bridge vibration frequency vs calculated values

- Q‘ BB Tz
Wi Ty ok R SN
B TR A M4 1 17.21 17.27
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Evaluation on the technical condition and reinforcement of uniform-section
circular hingeless arch plate

ZENG Fankui,HE Hui
(Xi'an Technological University, Civil & Architecture Engineering, Xi'an 710032, China)

Abstract: This paper aims to research the technical condition evaluation method of uniform-section circular hingeless plate arch
bridge in use and explore the strengthening method to tackle the diseases that have appeared. Based on Xi 'an Rosefinch Street gate
bridge, this paper chose bridge static and dynamic load test to carry out bridge technical condition evaluation. Results showed that
strain calibration coefficient of Xi 'an Rosefinch Street gate bridge is between 0.50 ~ 0.86 while its deflection calibration coefficient
is between 0.53 ~ 0.75 and both of them is less than 1. The first-order natural frequency of the bridges 17.27 Hz , greater than the
theoretical calculation of 17.21 Hz, and the measured vibration curve of whole structure is consistent with the theoretical calculation
value. All these results showed that the bridge technology is in good condition. For diseases that have appeared, this article put
forward suggestions for strengthening. Results show that the technical condition of uniform-section circular hingeless arch plate
bridge is good, but for diseases that have appeared such as cracks it needs specific reinforce maintenance.

Key words : uniform-section circular hingeless arch plate; technical condition; bridge load test; strain; deflection
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Study on the strength weakening rule of steel fiber reinforced concrete after
microwave irradiation

DAI Jun' WU Tao' , CAO Dongz, GAO Yuzhu' , WU Yu'!

(1.College of Architecture and Civil Engineering, Xi'an University of Science & Technology, Xi'an 710054, China
2.Sichuan Geological Engineering Investigation Institute, Chengdu 610032, China)

Abstract: Based on tensile strength index, this paper studies the law of steel-fiber reinforced concrete strength degradation after
microwave irradiation. The relations between the strength reduction and the microwave exposure time and microwave power level
are analyzed. The experimental research shows that the longer the steel-fiber reinforced concrete is irradiated, the more its strength
reduces under the equal power microwave, and meanwhile the speed of strength degradation is reduced , finally the steel-fiber
reinforced concrete lose its tensile strength entirely. The cooling by spraying water after microwave irradiation leads to larger
strength reduction of concrete. For the fixed irradiation time, the same result is found. The reason for steel-fiber reinforced concrete
degradation induced by microwave irradiation is the decline of chemical bonding force between the surface of steel-fiber and the
cement gel in concrete, the weakening of friction on the contact surface of steel fiber and the concrete, and reduction of mechanical
interaction of steel fiber by its rough surface.

Key words: microwaves; microwave heating; steel fiber reinforced concrete; strength deterioration
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