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Tab.1 Annual average costs of different bottom assembly renewal time ( static method)

T LR R R ET o UG B RN AC T
Cr =t g)" im) Ky + 26T+2A<j>
i= i= j=
D 2 ® D=K,+2+® 5-0:0
9 66 451.3 88 129.24 1 002 302.0 111 366.89
10 73 096. 4 88 217.06 1 075 486.2 107 548.62
11 80 406.0 88 253.71 1155 928.9 105 084. 44
12 88 446.6 88 268.79 1244 390.6 103 699.22
13 97 291.3 88 274.93 1 341 688.0 103 206.77
14 107 020.4 88 277.41 1 448 710.9 103 479.35
15 117 722.4 88 278.40 1566 434.3 104 428.96
16 129 494.7 88 278.79 1 695 929.4 105 995.59
17 142 444.2 88 278.95 1 838 373.7 108 139.63
18 156 688.6 88 279.01 1995 062.4 110 836.80
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Tab.2  Annual average costs of different bottom assembly renewal time ( dynamic method)
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4 C,/ 7t (P/F,i,T) Zit/t gt (A/P,i,T) ot
® @ ® @ ®=K,+2 (Ox®) +@ ® D=5+
9 66 451.25 0.50 81 601. 15 853 129.54 0.16 136 568.73
10 73 096. 38 0.46 81 682.46 887 068. 62 0.15 132 199.38
11 80 406. 02 0.43 81 716.40 921 587.32 0.14 129 092. 58
12 88 446. 62 0.40 81 730.36 956 724. 65 0.13 126 952. 59
13 97 291.28 0.37 81 736.05 992 504. 14 0.13 125 573.42
14 107 020. 41 0.34 81738.34 1028 942.71 0.12 124 807. 51
15 117 722.45 0.32 81 739.26 1 066 054. 65 0.12 124 546.68
16 129 494.69 0.29 81 739. 62 1 103 853.28 0.11 124 709. 89
17 142 444.16 0.27 81 739.76 1 142 351.66 0.11 125 235.36
18 156 688.58 0.25 81 739. 82 1 181 562. 88 0.11 126 075.24
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Tab.3  Sensitivity analysis of basic parameters to the most economic renewal year

BAIZHY SRR FIR I K, SR EHAEL A A SR AFIET B C
B % REFEHAE AR U RK IREFEPAE AR U R RATERAEAE g R
-20 12.59/14.43 0.32/0.26 13.59/15.32 0.05/0.04 14.41/16.00 0.35/0.25
-10 13.04/14.85 0.30/0.24 13.52/15.27 0.05/0.04 13.92/15.60 0.34/0.26

0 13.45/15.21 0/0 13.45/15.21 0/0 13.45/15.21 0/0
+10 13.81/15.52 0.27/0.20 13.38/15.16 0.05/0.03 13.01/14.83 0.33/0.25
+20 14.14/15.78 0.26/0.19 13.31/15.10 0.05/0.04 12.60/14.46 0.32/0.25
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A study of the replacement cycle of lock bottom
assembly based on inferior value method

XUE Yang', JIN Bin-bin’
(1. Waterway Management Bureau of Grand Canal in North Jiangsu Province, Huaian 223002, China;
2. School of Transportations, Southeast University, Nanjing 210096, China)

Abstract; Based on the theory of equipment deterioration, this study analyzes the deterioration process of the
bottom assembly. The results show that material attrition is the main inducement of bottom assembly wearing. As
the time elapses, its failure rate is increasing nonlinearly, and the inferior value is distributed in the form of
exponential function. According to the actual survey data of the overhaul and maintenance costs of fifteen major
locks’ bottom assembly attached to Waterway Management Bureau of Grand Canal in North Jiangsu Province
( WMBGCNJP) , the original value, inferior value and annual running cost of bottom assembly are determined. The
economic life of the locks’ bottom assembly is determined to be 13 ~ 15 years by using the static model and dynamic
model having the inferior value method. Comparing with the wear loss of the bottom assembly in an overhaul
period, this method is reliable and has reference value for decision making of bottom assembly replacement and

determination of the cycle of lock overhaul.

Key words: bottom assembly; inferior value; replacement cycle
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