%20% %2 rHAMFE TEFR Vol.29  No. 2
2012 % 6 A Journal of Architecture and Civil Engineering June 2012

NEHES:1673-2049(2012)02-0102-09

BT &8 = XNE/R NS R E T = ik i

AN R R XFH AT

(. RERLRY EARLEFR. LT KiE 116024 2. REWER LR EEY. LT KiE 116012)

BE >N TREETMNEENERBLIH X 4 TROGRBE A REBER. L BT 4 HEH%
hipey Ea R AKX, B RBFEH T SRS E .S E AKX e A 7
i'l TE2HBRERCE AR B GO EBIRR, BRI GRS, AR E T k2 F A
TRIEEBERT S48 MATLAB# 4G R4, ¥ xhml A F 20 R A& B#n 8 %5 4% 7
BHAE R AT AL I R R EAN R HMERBE LR TZL A THRHALMERE o R EEA . AL
R THhMGEE, REL B TRESMNEERNGRERGT YRS ARE, 4R A0 . LT
# B 3T kg RS 7&?@1%@ FlE MG B LB IR EER,
KER - MERBRI TR ;2028 550 &k G RBRz2; &R
HRESES . TU3LTY NHEFRERED A

Experiment on Void Area Testing of Concrete-filled Steel Tube Based on
Ultrasonic Testing Method
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(1. School of Civil Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China;
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Abstract: Four possible propagation paths in the disengaging by ultrasonic testing method for void
area of concrete-filled steel tube were analyzed, and the theoretical calculation formulae of
ultrasonic travel time for four propagation paths were given. From the comparisons between the
experimental values and the theoretical values, the real propagation paths in the two kinds of
disengaging were obtained, which provided the conditions for the quantitative test of the
disengaging. With the interpolation function from MATLAB, matrix of ultrasonic travel time of
the disengaging would be disposed, and the disengaging of the concrete-filled steel tube was got.
Then the chromatogram of ultrasonic travel time distribution was drawn and it could be used for
quantitative analysis. Finally, the applicable range of the central angle with the ultrasonic testing
method was proposed. Results show that the chromatogram of ultrasonic travel time distribution
based on ultrasonic testing method can reach the purposes of quantitative detection defects and
can meet accuracy requirements of the project.
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Fig. 1 Four Possible Propagation Paths
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Fig. 2 Shrinkage Void Formwork and Void Area in
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Fig. 3 Shrinkage Void Areas in Section
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Fig. 4 Near Wall Cavity Formworks and Void Area in
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Tab.3 Experimental Values of NT1,NT3 Ultrasonic Travel Time in Shrinkage Void Areas s
) 15 5 1 2 3 4 5 6 7 8 9 10 11 12
NT1-C 54.8 53.9 49. 6 45.1 45.1 47.5 47.8 48.0 46.0 45. 4 46. 2 63.7
NT1-D 54.3 54.6 56. 9 45.5 46.0 62.8" 60.0* 67.9* 46.8 45.8 45. 8 60. 2
NTI-E 50.5 51.6 50. 8 47.1 46.9 63.4" 60.8" 67.8" 47.6 45.8 45. 8 49.0
NTI1-F 47.2 48.9 47.9 46.8 50.5" 58.6" 59.5" 59. 8~ 52.0* 46.3 45. 4 45. 4
NTI1-G 44,6 45.6 46.6 54,1 56.5" 59. 7" 60.3" 58.6" 57.6" 57.8" 46.7 45.1
NT1-H 44.3 44.7 45.0 54.3% 57.5% 59.7" 60.0* 59.8* 57.4 54.1 45.9 45.1
NT3-C 46.0 15.5 45. 4 45.5 46. 1 48.6 48.7 47.7 46. 2 45.5 46. 2 46.0
NT3-D 45.2 45.8 45.3 46.0 46.8 64,4 58.8* 59.7* 48.2 46. 3 46.1 45.8
NT3-E 46.3 46.6 45. 8 47.8 51.3" 60. 3" 60.4* 65.5" 48.2 47.7 45.9 45.7
NT3-F 44.8 14. 8 45.2 50.0" 58. 1" 59. 8" 61.1" 61.3" 56.2" 50.4* 46. 1 45.3
NT3-G 45.9 46.0 48. 4 53. 4" 61.1" 61.6" 62.3" 61.3" 58.0" 53.8" 47.8 46. 2
NT3-H 46. 4 47.7 60.5" 55.8 60. 9" 61.4* 61.8" 61.3" 60.8 57.2 48.9 45.7
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Tab. 4 Theoretical Values of Ultrasonic Travel Time

Along Path 3 in Shrinkage Void Areas s
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Tab.5 Theoretical Values of NT1-NT3 Ultrasonic Travel Time Along Path 2 in Shrinkage Void Areas us
PR TR 1 2 3 4 5 6 7 8 9 10 11 12
C 44. 6 44. 6 44. 6 44.6 44.6 47.8* 51.7% 47. 8" 44.6 44.6 44. 6 44. 6
D 44. 6 44. 6 44.6 44.6 44. 6 47.8* 51.7% 47. 8" 44.6 44. 6 44. 6 44. 6
E 44.6 44.6 44.6 44.6 49. 07 52.8" 55.8% 52.8~ 49.0 44.6 44.6 14. 6
F 44.6 44.6 44.6 44.6 49. 0" 52.8* 55.8* 52.8* 49.0* 44.6 44.6 44.6
G 44.6 44.6 44.6 48. 7 52.5" 55. 7" 58. 1% 55. 7 52.5"% 48. 7 44.6 44. 6
H 44. 6 44. 6 44.6 48. 7" 52.5" 55. 7" 58. 1% 55. 7" 52.5" 48. 7 44.6 44. 6
R6 NT4~NT6 EEEZ i = R A X E
Tab. 6 Experimental Values of NT4-NT6 Ultrasonic Travel Time in Near Wall Cavity Void Areas ns
M A5 4 = 1 2 3 4 5 6 7 8 9 10 11 12
NT4-H 46.0 46. 3 46.7 50.9* 53.8* 51.5*% 47.5 45.7 46. 3 45.9 46.0 46.1
NT4-G 46. 3 46. 4 47.9 51.4 55.6" 53.6" 47.0 46. 2 46.1 45. 6 45.8 45.7
NT5-H 47.0 47.7 47. 4 46.1 52.8" 56.5" 58.3" 57.0" 68. 9" 47.2 45.2 45.0
NT5-G 44.9 45.6 45. 8 45.8 56.2"% 57.3" 58. 7" 56.5"% 67.9% 46.7 44.9 44.5
NT6-H 54.8* 56.0% 46.0 45.9 45.6 45.5 48.0* 53. 77 57.8% 58.7% 61.2 58.9~
NT6-G 55.07 52.3* 46.6 46.5 46. 4 46.7 50. 8* 55,97 57.6% 60. 1% 61.0" 60. 9%
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Tab.7 Theoretical Values of Maximum Ultrasonic Travel

Time Along Path 3 in Near Wall Cavity Areas s
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Tab.8 Theoretical Values of NT4-NT6 Ultrasonic Travel Time in Near Wall Cavity Void Areas us
M A5 4 = 1 2 3 4 5 6 7 8 9 10 11 12
NT4-H 44.6 44.6 44.6 47. 8 51.7~ 47.8* 44.6 44.6 44.6 44.6 44.6 44.6
NT4-G 44. 6 44.6 44.6 47.8* 51.7~ 47.8* 44. 6 44.6 44.6 44.6 44. 6 44.6
NT5-H 44. 6 44. 6 44.6 14. 6 49.0* 52.8* 55.8" 52.8* 49.0" 44. 6 44. 6 44.6
NT5-G 44. 6 44.6 44.6 44. 6 49.0* 52,8~ 55.8" 52.8 49.0" 44. 6 44. 6 44. 6
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Fig.7 NTI1-NT6 Chromatograms of Ultrasonic Travel Time
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