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Abstract: In order to solve the problems of inefficient detection and poor analysis accuracy of abnormal fire
emergency signals in high-rise steel frame structure pipeline galleries under strong earthquakes, a method of
analysis of abnormal fire emergency signals in high —rise steel frame structure pipeline galleries under strong

earthquakes is proposed. To simplify the analysis process, the pipe gallery model of high -rise steel frame
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structure is constructed. On this basis, the differential over—limit method is used to detect the abnormal fire

emergency signals. Based on the abnormal fire emergency signals detected, the features of the abnormal fire

emergency signals are extracted by SVMs algorithm, which are input into the finite element analysis formula to

obtain the high-rise steel. The stiffness value of the pipe gallery of the frame structure is used to judge the

stability of the pipe gallery of the high —rise steel frame structure, and the analysis of the fire emergency

abnormal signal characteristics of the pipe gallery of the high-rise steel frame structure under strong earthquake

is realized. The test results show that the proposed method greatly improves the efficiency and accuracy of

abnormal information detection compared with the existing analysis methods of abnormal signal characteristics of

fire emergency, which fully shows that the proposed method has better performance.
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Table 1 Parameters table of numerical model for high—

rise steel frame pipe gallery
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Fig. 1 Pipe gallery numerical model of high-rise steel frame
structure
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Fig. 2 Pipe gallery mode diagram of high-rise steel frame

structure
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Table 2 Parameter tables for each order of pipe gallery of

high-rise steel frame structure

Bk ES RAIEA
1 0.851 24 S|
2 0.912 54 s
3 0.946 32 )
4 1.362 45 i
5 1.542 94 i
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7 2.315 42 AHRURES
8 241199 AFNPRAY
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10 2.784 96 AFHNHRAS
11 2.869 84 AHNREY
12 2.896 30 AHRRES
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14 2.985 47 AHRRES
15 2.996 32 AHNREY
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Table 3 Comparison of detection efficiency of anomalous

signals under strong earthquakes with \/ 7

S RHE (%) ;ﬁ@gﬁf) jgifﬁ
10 88 44 33
20 78 42 35
30 85 61 34
40 84 38 39
50 86 50 48
60 79 42 42
70 76 49 51
80 88 38 57
90 94 58 52
100 90 49 50
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Table 4 Comparisons of detection efficiency of abnormal

signals in strong earthquakes with // 8
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(%) SHTITIEN (%) F54(%)
10 78 35 56
20 74 31 45
30 75 34 40
40 84 38 48
50 82 46 47
60 86 35 39
70 81 49 45
80 80 46 42
90 77 41 40
100 90 51 33

2.2 TR LS

BT B E B TTIE R T IERE, 4
BRI S RN TR R D I R, s e
RAFRI DT RS HLS DL 4 PR,

sl 4 BeEioR, RETESHARMIT %
DT IR A EHE N E R, W
SERAN, B 4 R ULEL, =TT



F4H

XU - SRHUEVE A R AR A S R E N 255 (5 SHRHIERT Y 117

o NT RV ) e TR R 5, HaR A
AIPLRE] 78% .,
S HTUERF T /%

mm
i
i
L

78

Wil
11}
UL

(L T

16
12 ¥
30 & 3
E E==F
= ES3
SE¥=S== ES3I=SE
E=F=SOQSSESI =SS WIK
0 20 10 60 g0 100 /W0
ik

woveeeee A JIARLRAE T T i
- BUE T

4 TR LB LA

Fig.4 Comparison chart of analysis accuracy
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