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Fig. 1

position on Shouyi measuring line
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Fig.2 Vertical variation curves of each measuring

points on Shouyi measuring line
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Tab. 1 Correlation degree matrix of each measuring

point sequences on Shouyi measuring line

#UT 8 #UT 6 5 3 #FUr2
FHUT 8 1 0.7457 0.4947 0.6407 0.497 6
FHIre 0.7272 1 0.5684 0.7428  0.5602
FHIrT5 0.4328 0.5343 1 0.644 1 0.756 1
FHIT3 0. 482 0.6478 0.5551 1 0.522
FP2 04976 0.5797 0.7982 0. 662 1

x2 FIFNZBEWRFIHXREKF (BSHHEHNKEKE)

Tab. 2 Relational order of each measuring point sequences
on Shouyi measuring line (the value in the

brackets is correlation degree )

B%75) 1 2 3 4
SY8(1)  SY6(0.7457) SY3(0.6407) SY2(0.4976) SY5(0.4947)
SY6(1)  SY3(0.7428) SY8(0.7272) SY5(0.5684) SY2(0.5602)
SY5(1)  SY2(0.756 1) SY3(0.644 1) SY6(0.5343) SYB(0.4328)
SY3(1)  SY6(0.6478) SY5(0.5551) SY2(0.52)  SY8(0.482)
SY2(1)  SY5(0.7982) SY3(0.662) SY6(0.5797) SY8(0.497 6)

FRAE A YT I 2 AW S0P 5 [E] PR SRR S (1 3R)

FHRWRFP (322) ATRAR BT A I s 4 IR AZ AL
HATLAor A 2 4. —HYT 8. AU 6 FIAYT 3,
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Tab.3 Correlation degree matrix of each measuring point

sequences divided by distance on Shouyi measuring line
U8  HFe  HR{S  HF3 HR2
HUr 8 1 0.6505 0.5001 0.6855 0.6199
YT 6
#HUr 5
&7 3
#IT 2

0.6152 1 0.5735 0.6964 0.6417

0.5001  0.606 2 1 0.6075 0.7163

0.6177 0.6578 0.5243 1 0.700 4

0.6019 0.6564 0.6986 0.749 6 1
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Fig. 3 Velocity profile of Shouyi measuring line

and its linear fitting

2.2 EEREHIE EHFFE

T G A U 0 £ A L T T 2 # I [RLRRAE
L4 2000 445 g He ) i 22 ] 2000 ~ 2011 4126 H
HITEAZA I DL 2, S T 2% 47 I il B9 11 2213 DL
(B 4) o 2B ASAR 6y 5928 B T ph A 0S5 7
3, e ARy i T 2R O LU BRI, 5 R
(1) 3R (2) RIFRTRASK ¢ Y 46 4545 5 T ) 51
MR (24) FRET (R5). K4,
2 5 0] LA BT U 2 At 0 TR AL HAT LT N B
PP ARFAL -

gl To2omE

o
1 1 i 1 i 1 fr‘/ﬁz
5 10 15 20 25 30 35 40 45
B 71O 5 km

B4 FRUNEKSFHINTEATHE
Fig. 4 Vertical variation curves of profile of Shouyi

measuring line in each year
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Tab.4 Correlation degree matrix of the profile sequence of Shouyi measuring line in each year

2000 2001 2002 2004 2005 2006 2007 2008 2009 2010 2011
2000 1 0.83 0.75 0.78 0.71 0.72 0. 60 0.62 0.67 0.72 0.49
2001 0.82 1 0. 86 0.87 0. 81 0.75 0. 66 0.70 0.69 0.75 0.53
2002 0.71 0.84 1 0.91 0.86 0.75 0.70 0. 69 0.73 0.76 0.54
2004 0.74 0. 86 0.91 1 0.86 0.76 0.63 0.67 0.73 0.75 0.49
2005 0.63 0.77 0. 84 0.84 1 0.76 0. 66 0.70 0.79 0.78 0.49
2006 0.62 0.67 0.69 0.70 0.74 1 0.59 0. 60 0.81 0.77 0.41
2007 0.51 0. 60 0. 66 0.59 0. 66 0.62 1 0.89 0.63 0. 64 0. 65
2008 0.53 0. 64 0. 65 0.62 0.70 0.62 0. 89 1 0.63 0. 65 0. 60
2009 0.53 0.57 0. 66 0.65 0.76 0.79 0.57 0.57 1 0.85 0.38
2010 0. 60 0.67 0.70 0. 68 0.75 0.76 0.59 0. 60 0.85 1 0.40
2011 0.49 0.55 0.59 0.55 0.58 0.54 0.73 0.69 0.54 0.55 1

x5 FRNZFEINEFIINXEKSF (RPBEAESD)
Tab. 5 Relational order of the profile sequence of Shouyi measuring line in each year (the value in the table is year)
BIERFF 1 2 3 4 5 6 7 8 9 10
2000 2001 2004 2002 2006 2010 2005 2009 2008 2007 2011
2001 2004 2002 2000 2005 2010 2006 2008 2009 2007 2011
2002 2004 2005 2001 2010 2006 2009 2000 2007 2008 2011
2004 2002 2005 2001 2006 2010 2000 2009 2008 2007 2011
2005 2002 2004 2009 2010 2001 2006 2008 2007 2000 2011
2006 2009 2010 2005 2004 2002 2001 2000 2008 2007 2011
2007 2008 2005 2002 2011 2010 2009 2006 2001 2004 2000
2008 2007 2005 2002 2010 2001 2009 2006 2004 2011 2000
2009 2010 2006 2005 2002 2004 2008 2001 2007 2000 2011
2010 2009 2006 2005 2002 2004 2001 2008 2000 2007 2011
2011 2007 2008 2002 2005 2010 2001 2004 2009 2006 2000
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Application Research of Grey Correlation Analysis on Vertical
Deformation of Yishu Fault Zone

ZHU Cheng-lin', JIA Yuan''?, LI Jian-kui', LI Jie'
(1. Earthquake Administration of Shandong Province, Jinan 250014, Shandong, China)
(2. Shandong Institute of Earthquake Engineering, Jinan 250021, Shandong, China)

Abstract

Taking the leveling line crosses the Yishu fault zone profile as an example, we applied grey correlation anal-
ysis to study the deformation spatial distribution characteristics of the Yishu fault vertical profile. The difference
of correlation degree matrix and relational order before and after the distance correction on measuring points se-
quence showed that the Yishu fault zone profile had the characteristic of overall tilt in different periods. Through
studying the vertical profile curve among every year, we found that the deformation of this profile had the char-
acteristic of period distribution. The example shows that the grey correlation analysis is a practical analyze meth-
od in the application of vertical deformation analysis on the fault zone.

Key words: Yishu Fault zone; profile leveling; grey correlation; vertical deformation





