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Fig. 1 Layout of crack meter in discharge sluice (unit: m)

22 ETHIHRENRENYIENS

220 REEGIHRER E 2 REEASH EFEREETHIEINTOR RS 2020 4F 6 H 23 H 17:00:00—2021 4
4 A 21 H 12:00:00, $1E12 [ 1713 | et 250 AR 2219 S A AT 2 T 00 o b koK ARG 1) 2 i B e
B&, IR BRI K IR Sl EAT 1A, BRI R R AT, A58 B S PRE DL A BB LI 32
B2 K | MREE AN SO, RLIHR X (1) fl sy 4 g AL .y TR EE 2520 £ H N K TR A 1] e 2R
BETTG ASE S T B A 3R, SR 9 SR T S DN RE VR S il B2 PR 3R B, e, I B i S K=9; 7%
FAOC T RRGR 0 K GRS VM L (A7, 7D RO B O 5 9 SRR T SR B2 19 — W7 . k)
=TT AE FEIHUL AR B fimr, DR, SR E e MR B S iR B 22 Ty e B R L=3 0 W AB0R 2 v it
LI REEGE IR, SR AR [ UA1 73 A ik [ A AN R 8, o e i A 30 2% 0 s B ST AR S A DG 2R
He, BITRIRZEMNGR 1 P, D s AR 8 e 4% o3 B2 me o Fe gk 2 s o Herh, J6-1 I At 5oks BE A ELL
PR, SRS S A SO R R AN 2 s



EORE i TR, A5 TR 5 o v D) ) it o] 2R T AEVE RS IS T 81
x1 BENSHEGIHEREHEXRY. HMHRIRE
Tab. 1 Complex correlation coefficient and root mean square error of crack statistical model of each measurement point
S J1-1 J2-1 J3-1 J4-1 J5-1 J6-1 J7-1 J8-1 J9-1
HHIRAREL 0.933 0.962 0.933 0.9 0.884 0.996 0.988 0.913 0.898
PR IR 2/ mm 0.017 0.014 0.047 0.014 0.041 0.006 0.011 0.021 0.051
x2 BNRETERESERESEE
Tab.2 The amplitude of each measuring point and the proportion of influence of each component
TREE S [R77// 93 55 w5 [N & s
(VACH HIIESY SV /mm
AFlE/mm R % ARNE/107mm RN /% AFlE/mm R %
J1-1 0.32 0.23 71.26 3.05 9.61 0.06 19.12
IV L
J2-1 0.41 0.28 68.68 3.97 9.77 0.09 21.55
J3-1 1.15 0.67 58.08 19.30 16.79 0.29 25.13
TEETH i J4-1 0.30 0.20 66.28 5.62 18.66 0.05 15.06
J5-1 0.76 0.53 68.93 15. 00 19.75 0.09 11.32
J6-1 0.39 0.33 84.65 0.57 1.47 0.05 13.87
1N
J7-1 0.41 0.31 77.13 1.69 4.16 0.08 18.71
J8-1 0.51 0.32 62.43 9.37 18.28 0.10 19.29
)R]
J9-1 0.92 0.63 68.62 12.20 13.23 0.17 18.14
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Fig. 2 Measured value, fitting value and temperature process
line of J6-1 measurement point
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Fig. 3 Process line of aging component at each measuring point of crack
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Tab.3 Regression coefficient of time factor of crack statistical model

EVEEY J1-1 12-1 J3-1 J4-1 J5-1 J6-1 J7-1 J8-1 19-1
c1/102 —2.408 -4.235 ~13.640 -0.598 -4.423 —-0.319 —1.433 1.037 ~7.340
/107 0.283 1.520 4.996 -0.307 1.475 -0.497 -0.370 -1.397 1.446
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Tab. 4 Calculation results of aging component of statistical model of crack opening degree (6>0)

HIPES —Br- A E/mm — A ZHrSs =B WS i KI5 0]
J1-1 —0.023 1 - - + ANEL iy
12-1 —0.037 3 - - + & iksy
J3-1 —0.1199 - - + & iksy
J4-1 -0.007 0 - + - s iksy
J5-1 —0.039 3 - - + & iksy
J6-1 —0.004 8 - + - s iksy
J7-1 -0.0156 - + - s iksy
J8-1 0.005 7 + + - sk KIT
J9-1 —0.068 6 - - + AEL ik
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Diagnosis of sluice crack working behavior based on

velocity and acceleration criteria

XU Shimei', HUANG Yaoying', XU Xiaofeng', YIN Xiaohui’, HAO Dan’, CHEN Fej’

(1. School of Water Resources and Environment, China Three Gorges University, Yichang 443002, China; 2. Three Gorges Base
Development Co., Ltd., Yichang 443002, China; 3. Hubei Hanjiang Wangfuzhou Hydropower Co., Ltd., Xiangyang 430048, China)

Abstract: The measured data of fracture comprehensively reflect the influence of complex factors on macroscopic
crack behavior of hydraulic concrete structure. The aging component is an important basis for evaluating crack working
behavior. In this research, the crack working behavior is diagnosed based on the velocity and acceleration criteria.
Considing the actual situation, the typical crack location of hydraulic concrete structure is selected to install a crack
meter group, and the measured data of cracks experiencing adverse load conditions are monitored and obtained. Then,
the crack statistical model reflecting the nonlinear effect of temperature is established, and the aging component is
separated and obtained. Finally, the velocity and acceleration criteria are used to diagnose the aging component. The
application analysis of measured fracture data shows that the fitting effect of the crack statistical model considering the
effect of nonlinear temperature is good. Although the aging components of some measuring points of the cracks in a
gate storehouse of a flood diversion sluice at the Wangfuzhou Water Conservancy Project do not converge, they tend to
close. Thus, it is diagnosed that the cracks of the sluice are currently in a stable state. This method can reflect the time-
varying law of cracks simply and reliably, and provide a reference for the diagnosis of working behavior of cracks in

hydraulic concrete structures.

Key words: fracture diagnosis; velocity and acceleration; aging component; discharge sluice; degree of crack opening
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