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Abstract: The extensive development of ground fissures in Xi’an severely restricts the construction and planning of the city.
The existence of ground fissures makes the building sites show different seismic response characteristics under earthquakes.
Therefore, it is of great significance to study the seismic response characteristics of ground fissure sites in Xi’an for the seismic
fortification of ground fissure sites. Taking typical ground fissures in Xi’an as the research object, the characteristics of ground

fissures in Xi’an were obtained on the basis of field investigation; the predominant frequency of the ground fissure sites, which
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is an important parameter reflecting the dynamic characteristics of the formation, is obtained. The seismic fortification distance

of the dynamic response law of the site is obtained through the Fourier spectrum analysis of different measuring points. The

research shows that the predominant frequency of the ground fissure site in Xi’an is in the range of 2.79-3.16 Hz, and the

average predominant frequency is 2.96 Hz; the influence range is about 15 m; the seismic response magnification of the hanging

wall is greater than that of the footwall, showing the "hanging wall effect", and the magnification is between 1.64 and 2.38. The

research results are of great significance to the seismic fortification of Xi'an ground fissure site engineering.

Keywords: loess; ground fissure site; ground pulsation; seismic response; spectrum analysis
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HWI1 2.98 317 298 3.04 0.082 0 1.5 HW1 3.81 278 264 3.08 0.082 9 1.5

HW2 2.44 234 249 242 0.0615 3 HW2 3.08 259 269 279 0.059 1 3

HW3 2.98 278 269 282 0.050 8 6 HW3 2.93 313 283 296 0.054 6 6

HW4 3.13 273 308 298 0.040 7 9 HW4 2.73 278 264 272 0.046 6 9

HW5 3.13 269 3.3 298 0.040 8 12 HWS5 3.42 244 249 278 0.042 7 12

HW6 2.69 249 269 262 0.036 2 15 HW6 2.93 293 249 278 0.043 8 15

HW?7 2.54 244 273 257 0.034 1 20 HW7 2.93 313 283 296 0.044 5 20

HWS8 2.78 288 332 2.99 0.034 5 25 HWS8 2.83 381 396 3.53 0.045 6 25

HW9 3.13 244 239 265 0.0333 30 HW9 2.78 313 254 282 0.043 1 30
A LB 2.70 BREF 238 SEHREIE 294 ORI ¥ 1.87

s f = (ot fy+ £)13, A= \JA2+A7 + A2, F X0l

®3 F-1 WETEIHNERIEES TR

Table 3 Superior frequency and peak statistical table of
F,-1 footwall

. AT/ Hz B AR
W5 S — - E S /m
X f) f7 f A
FWI1 2.64 2.69 2.64  2.66 0.076 6 1.5
FW2 2.39 2.25 225 230 0.0592 3
FW3 2.98 2.98 3.02 299 0.0525 6
FW4 3.61 2.98 293  3.17 0.046 8 9
FW5 3.08 2.88 2.65 287 0.044 7 12
FWe6 2.78 2.93 3.08 293 0.0417 15
FW7 2.88 2.78 298 2.88 0.044 7 20
FW8 3.17 2.78 3.08 3.01 0.0419 25
FW9 2.64 3.76 2.88  3.09 0.042 7 30
S LB 2.88 FRHEF 1.79
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Fig. 7 Spectrum peak curves of hanging wall and footwall

I 1 I 1
5 10 15 20 25 30

L F -1 BRSSP BUE AR —E R 225

HI I 7 ALAL F -1, Fyp- 1 20 2wl O R B,
X5 2 S0 BT A 3 4 2 S5 A AR LA G, 2 AR 4
RIEFEE LERT T4, H BT 8 2 3 i I (E b

x5 Frl WETHIMINERIEES TR
Table 5 Superior frequency and peak statistical table of
F,-1 footwall

i R R/ Hz A AR
A5 455 - - B /m
e 1y 1z f
FW1 3.03 386 371 3.3 0.079 3 1.5
FW2 3.86 386  2.73 348 0.064 6 3
FW3 2.93 273 342 3.03 0.058 1 6
FW4 3.22 288 273 294 0.046 8 9
FW5 2.39 3.86 254 293 0.0459 12
FW6 3.66 283 264 3.04 0.050 1 15
FW7 3.66 400 249 338 0.050 2 20
FW8 337 288 278 3.01 0.047 6 25
FW9 2.64 396 259  3.06 0.045 8 30
S LR R 3.16 /ONLEES 1.64

R 6 F-1F0F,-1 bk N0 HFE

Table 6 Response to micro-tremor of F;-1 and F,-1

Mgk e PEEERHz,  PRBIEE  BOREF e fl/m

P e 2.79 0.0345 238 15
T# 2.88 0.042 3 1.79 15

F EE: 2.94 0.044 3 1.87 15
T 3.16 0.048 4 1.64 15

A I M S A B ORI U /0 A ML, B e R AR
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Fig. 8 The Fourier spectrum of measuring line F,-1
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