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Hello! My name is Nicole Chen and I’ m currently a freshmen at International
Bilingual School at Hsinchu Science Park (IBSH). I’ ve always been really interested in
Science, especially Biology and Earth Science. Even though the first and only time I’ ve
been introduced to Earth Science was in elementary, I’ ve always thought learning about
the environment, the world, the planet that we live in is something that everyone should

be aware of and caring about.

There are many things in which | enjoy doing during my free time, such as playing
musical instruments, doing studies on the things I’ m interested in, and baking sweets,
etc. One of my talents is being able to socialize with others and make friends easily. |
really enjoy making new friends through participating in events such as Model United
Nations (MUN) because it allows me to understand the different cultures that different

people have.



Hello, my name is Kyan Yang. I’ m studying at National Experimental High
School(NEHS). I have been doing science fair since | was in fifth grade, and till now I
still have the passion to do science fair. | want to continue to do this in the future; | believe
that even though our knowledge might not be enough to change the world, we still can
improve our lives by using scientific methods as well as finding new discoveries. Taiwan
is located where many earthquakes occur, so the study of earthquakes is extremely
important for our country, and that is why we are doing this research on earthquake; we

want to apply our abilities into this to help our home.

I like to see phenomenons from the perspective of science because that is the only
reliable reason to explain things in my opinion. Besides studying science, | also enjoy

hiking to challenge my limitations and jogging to maintain fit and healthy.
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Abstract

Studying Seismic Site Effects has recently surrounded the Site Effect caused by
local geology. However, nowadays, people spend most of their time in buildings, so
Site Effects caused by buildings should also be studied. This research utilizes the
Stochastic-Method Simulation (SMSIM) to examine the cause of the amplified Peak
Ground Acceleration (PGA) of the building Site Effects. We found out that as the floor
becomes higher, the amplification is one or two times.

The Central Weather Bureau (CWB) is focusing on the study of earthquake early
warning (EEW), hoping to minimize the damages caused by earthquakes. However, it
only considered Source Effect and Path Effect to estimate the PGA, excluding site
effects. The members used the ratio of observed PGA to predict PGA as amplification
of the Site Effect, causing the PGA to be inaccurate.

This study sets the school buildings as research areas, using the Two-Stage
Regression Attenuation as a model for applying the third stage, an additional stage in
which the Site Effect caused by buildings is considered. During the third stage, we
multiply the amplification of the site effect, and then use the linear regression to
amend the predicted PGA, hoping that this method can estimate the PGA in buildings

as well as able to apply to the EEW.
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ek 1 RPEREAAE R B BER A A

Location | Frequency(Hz) | H/V ratio o Location | Frequency(Hz) | H/V ratio o
A1 1.4894 1.6117 | 0.3475 J1 1.1720 1.8141 | 0.5614
A2 5.3719 5.8751 | 1.2661 J2 5.2497 4.6627 | 1.1571
A3 5.5671 9.1924 | 2.9960 J3 5.2747 8.8136 | 2.1048
A4 5.4694 15.2710 | 3.7089 J4 4.9322 13.3790 | 2.5660
B1 1.1964 1.7713 | 0.4653 K1 1.2453 1.8660 | 0.5054
B2 5.3473 5.7904 | 1.0250 K2 4.9817 5.0483 | 1.0846
B3 5.2497 6.1401 | 1.9566 K3 4.7863 6.5986 | 1.5520
B4 5.3473 13.9470 | 5.6428 K4 4.9078 11.0070 | 2.9234
C1 1.2209 1.4457 | 0.4132 SM12 5.3962 2.1492 | 0.6278
Cc2 5.1520 3.8880 | 0.9002 SM23 5.3717 5.4604 | 1.0807
C3 5.4212 3.9043 | 0.8169 SM34 5.3962 7.3767 | 2.2078
C4 5.2373 12.4020 | 3.0546 M1 1.2453 1.6870 | 0.3882
DN1 1.0011 1.7284 | 0.4401 M2 3.9067 3.1643 | 0.7234
DN2 5.2497 3.4442 | 0.8710 M3 3.8579 7.4104 | 0.5204
DN3 5.2741 6.1706 | 1.9320 M4 3.9556 6.5813 | 0.7650
DN4 5.3962 7.4164 | 1.5619 N1 1.1476 1.9330 | 0.4970
DM1 1.1232 1.6343 | 0.4155 N2 3.7358 4.7667 | 1.2651
DM2 5.9578 5.9322 | 1.1138 N3 3.7602 6.5701 | 1.2693
DM3 6.3484 12.6540 | 3.6440 N4 3.7358 7.3155 | 0.7843
DM4 5.9333 13.6600 | 3.1535 01 1.0499 2.0548 | 0.5903
DS1 1.5383 1.7651 | 0.6073 02 4.7863 3.3798 | 0.8914
DS2 5.8357 5.5424 | 1.2632 03 6.8368 5.3138 | 1.8828
DS3 6.4217 10.8400 | 3.3706 SB12 6.6170 3.2869 | 0.7212
DS4 5.3962 12.2950 | 2.3522 SB23 6.6170 16.6120 | 5.1168
E1 1.2209 1.7481 | 0.3867 SB34 6.5194 17.7630 | 5.4733
E2 4.9078 4.6074 | 1.3133 SB45 6.2263 18.8540 | 3.4263
E3 4.5416 7.9534 | 1.4643 SP1/3 4.8346 2.2476 | 0.3899
E4 4.4439 13.9340 | 3.2675 SP2/3 4.7857 2.4788 | 0.6352
E5 4.5660 17.1820 | 4.9469 SP3/3 4.8346 2.0702 | 0.5241
F1 1.3674 1.6106 | 0.2888 E12 3.3696 1.5601 | 0.3931
F2 45172 5.6385 | 1.1649 E23 3.5893 4.3075 | 1.0035
F3 4.4439 10.0020 | 3.3626 E34 3.6381 8.3474 | 1.5635
F4 4.4683 19.0920 | 4.9390 E45 3.6137 10.1240 | 1.9447
L1 1.5627 1.8253 | 0.2690 W12 3.9556 2.0594 | 0.3791
L2 5.6403 5.6696 | 1.6303 w23 4.4683 45551 | 0.8739
L3 5.5427 9.7149 | 1.8288 W34 4.4683 7.6802 | 2.2985
L4 5.6403 10.0790 | 3.1112 w45 3.8091 5.9680 | 0.8779
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i 2 AATZ 1% 1935 F| 2014 # 2 B > HLEC5.0 12 b2 b R s iF 5 RO T

2 b Btk A o*;}i,f#%%

Occurrence Time (UTC) M, Depth | Latitude | Longitude PGA
1999-09-20 17:47:00 7.3 8 23.85 120.82 124.34
1999-11-01 17:53:00 6.9 31.3 23.26 121.73 28.445
2002-03-31 06:52:00 6.8 13.8 24.14 122.19 64.47
2013-10-31 12:02:09 6.4 15 23.57 121.35 24.137
2014-05-21 00:21:13 5.9 16.5 23.74 121.43 9.248
1995-02-23 05:19:02 5.8 21.7 24.2 121.69 25.775
1995-06-25 06:59:07 6.5 39.9 24.61 121.67 33.548
2009-12-19 13:02:16 6.9 43.8 23.79 121.66 24.926
1999-09-20 18:11:54 6.7 12.5 23.86 121.04 38.31

33333333* 5.4 30 24.01 121.01 25.325
11111111* 4.8 30 24.01 121.01 13.78
44444444~ 7 30 24.01 121.01 97.512
88888888* 6.4 30 24.01 121.01 69.535
55555555* 5.8 30 24.01 121.01 38.784
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M3 AFT Y PHiE 1994 £ 3] 2014 £ F > W R RHCS 3T 5.0 0 X 4rig B (PGA)

B 420 10Gal 2 3 RIT 5 3-8 b ez 3 Rk A

Occurrence Time (UTC) M, Depth(km) Latitude Longitude PGA(Gal)
2014-02-21 20:25:00 5.6 60.9 24.7 121.6 10.197
2013-10-31 12:02:00 6.42 14.98 23.57 121.35 23.194
2013-06-02 05:43:00 6.48 14.54 23.86 120.97 14.258
2013-03-27 02:03:00 6.24 19.43 23.9 121.05 13.594
2009-12-19 13:02:00 6.92 43.78 23.79 121.66 24.616
200910-03 17:36:00 6.09 29.15 23.65 121.58 11.627
2009-07-13 18:05:00 6.0 18.08 24.02 122.22 10.495
2004-10-15 04:08:00 7.1 91.03 24.46 122.85 15.984
2003-06-09 01:52:00 5.72 23.22 24.37 122.02 20.277
2002-09-29 20:05:00 5.19 82.93 24.8 121.81 10.377
2002-05-15 03:46:00 6.2 8.52 24.65 121.87 12.507
2002-03-31 06:52:00 6.8 13.81 24.14 122.19 64.971
2002-02-12 03:27:00 6.2 29.98 23.74 121.72 10.72
2001-06-14 02:35:00 6.3 17.29 24.42 121.93 15.105
2000 -06-1018:23:00 6.7 16.21 23.9 121.11 19.296
1999-11-01 17:53:00 6.9 31.33 23.36 121.73 28.501
1999-09-20 21:46:00 6.59 8.57 23.58 120.86 12.155
1999-09-20 18:16:00 6.66 12.53 23.86 121.04 36.29
1999-09-20 18:11:00 6.7 12.49 23.86 121.07 39.016
1999-09-20 17:47:00 7.3 8.0 23.85 120.82 123.262
1996-03-05 14:52:00 6.4 6.0 23.93 122.36 11.509
1995-12-10 03:17:00 5.72 45.07 24.61 121.64 10.223
1995-06-25 06:59:00 6.5 39.88 24.61 121.67 34.089
1995-02-23 05:19:00 5.77 21.69 24.2 121.69 26.13
1994-10-05 01:13:00 5.83 31.28 23.16 121.72 14.806
1994-06-05 01:09:00 6.5 5.3 24.46 121.84 15.401
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a4 R E P R SRR R 2 14 BR R B E

2 Tiam

%

Location|Site Ratio|Location | Site Ratio|Location|Site Ratio|Location | Site Ratio

A1 1.1127 J1 1.1048 o1 1.0464 DS1 1.0999

A2 1.2698 J2 1.2322 02 1.2402 DS2 1.6095

A3 1.6419 J3 1.6049 03 1.4093 DS3 2.1537

A4 2.1708 J4 1.9851 SB12 | 1.1298 DS4 2.2825

B1 1.1515 K1 1.0825 | SB23 | 2.3701 E1 1.0792

B2 1.3134 K2 1.2505 | SB34 | 2.9177 E2 1.1470

B3 1.4273 K3 1.4161 SB45 | 3.0130 E3 1.3660

B4 1.9290 K4 1.8398 | SP1/3 | 1.1571 E4 1.5370

C1 1.1204 | SM12 | 1.1226 | SP2/3 | 1.1750 ES 1.7880

C2 1.2253 | SM23 | 1.3298 | SP3/3 | 1.0894 F1 1.0874

C3 1.2618 | SM34 | 1.5864 E12 1.1308 F2 1.1647

C4 1.8302 M1 1.2446 E23 1.4652 F3 1.3072

DN1 1.0649 M2 1.2487 E34 1.8199 F4 1.6239

DN2 1.1597 M3 1.3747 E45 1.8296 L1 1.1313

DN3 1.3800 M4 1.5673 W12 1.2299 L2 1.3040

DN4 1.6455 N1 1.1967 W23 1.2009 L3 1.5356

DM1 1.1243 N2 1.3666 W34 1.2940 L4 1.7213

DM2 1.7678 N3 1.5852 W45 1.3913

DM3 2.2847 N4 1.7422

DM4 2.2144
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