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Title in English: ~ SHEAR-WAVE VELOCITY MAPPING AND SITE CLASSIFICATION
OF SOILS FOR EARTHQUAKE HAZARD EVALUATION IN AMPHOE
MUANG, CHANGWAT CHIANG RAI, NORTHERN THAILAND

Researcher: Miss Saralee Channoo 5132748623

Advisor: Dr. Thanop Thitimakorn

Department: ~ Geology, Faculty of Science, Chulalongkorn University

Semester: 2011

Abstract

Changwat Chiangrai is located in the northern part of Thailand and is a high risk
area to be affected by the earthquake ground motion. Because the city is laid on the soft
sediments of alluvium deposites of Kok River, these soils underneath the city can
amplify ground motions thereby increasing earthquake damage (Pattararattanakul, P.,
2003). The ground motion amplification of soils can be estimated by using their
averaged shear wave velocity down to 30 meters (V). Amplification of sails can be
inferred from shear wave velocity that the soft soils with the low V,values have the ability
to expand ground vibration more than high V, values. Consequently the main objective
of this studly is to create the soil classification map of Amphoe Muang using the (Vs,s).

In this study, we use the MASW (Multi-channel Analysis of Surface Wave) (Park
et al.,, 1999) techniques to determine Vs of soils. This technique utilizes the ground roll
energy which is the strongest energy among the other types of seismic wave to
calculate the Vs profile. In this study, we collected seismic data over 30 locations
covering in 5 soil units. We then calculated the Vs in each test site and used it to
classify the soil classes based on the recommendations of the 1997 National Earthquake
Hazards Reduction Program (NEHRP). Finally we developed the NEHRP site
classification map of the study area. The results reveal that the Vs, values of the near
mountain zone and the natural levee can be classified as site class C with the average
Vyap Of 418 mis. However the northern valley plain and eastern floodplain which cover



most of the study area are classified as site class D with the average Vg, of 338 mis.
Based on the site classification map, we can conclude that the main part of the study
area is under substantial risk of soil amplification. Therefore construction of any
buildings or infrastructures in this zone must be done with extremely care.

Keywords: shear wave velocity, amplification of soils, MASW, NEHRP classification
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3.3 aanmaguwaiudays luszuineiui 27-29 unsnaw 2555

nisiudeyaninauiy 143snsivdeyanauluaaziienuuy Multi-channel

Analysis of Surface Wave (MASW) (51l 3.4 uaz3113.5)
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3.4 ﬂﬁ:mana%a&laﬂﬁ'uﬁuﬁq MASW

' v
=K A o
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¥ Seismic Data
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Disnersion curve
AAIITUNNINTEALFAITBINT VAN NANRUTTEUIN
ANELazAdNE (Dispersion Analysis)
Picking Dispersion curve w&ntiuiin file ﬂ
Inversion
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o P o A A a .
ANUIRUEIAUNAL NDUIANNLTIAALLRR L (RUn Inversion)
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nsatAssnkazulanadaya
(Data analysis and interpretation)

4.1 madruammVs (30)
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Zi:ldi /VSi

V4 - Average shear-wave velocity of the upper 30 m.

d, :The thickness of any layer between 30 m.
Vv, . Shear-wave velocity of the formation or layer, in m/s
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4.2 nsduuniszianiuiiann Vs(30)

ArnuEpAwdewaAeTiszauANEn 30 s Tuudazaniidens aunsa it
AuaNnsa NI tussduazifion Taadnandndruunnindieduuees National
Earthquake Hazards Reduction Program (NEHRP) 21 2003 mumns1e 4.2 uazanansn
Spanuunuszamiuziannan VS(30) 1t 2 dszumae Class C ua Class D Tne# Class
C 360 < Vs> 760 uaz Class D 180 < Vs> 360 (51l 4.3 uaz nanuan n)

mnns1s 4.2 National Earthquake Hazards Reduction Program (NEHRP) 11 2003
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a1l 4.4(a)

(a) Soil type: Qff and mean Vs (30) = 352 m/s

(b) Soil type: Qfc and mean Vs (30) = 309 m/s
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(c) Soil type: Qfv and Mean (d) Soil type: Qt and mean
Vs (30) = 354 mls Vs (30) = 427 mls
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24 27 30 4 5
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(e) Soil type: Qfl and mean Vs (30) = 409 m/s
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un 5

A7UnANUIRHLATTALA YD LU
(Conclusions and Recommendations)
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Tuaaziiaudaeas MASW (Multi-channel Analysis of Surface Wave) (Park et al., 1999)
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NEHRP site classification Map
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AFNAIANNEIARUIRRULAZNTIRUNLSEIANAUT o suudeiiudaya

Station UTM Grid X UTM Grid Y Geology Vs(30) m/s Site classification
1 584597 2195740 Qff 392 C
2 583501 2195672 Qff 330 D
3 583954 2196638 Qff 251 D
4 582001 2197897 Qt 443 C
5 580893 2198465 Qt 412 C
6 582379 2199746 Qff 316 D
7 583905 2198543 Qfl 493 C
8 585973 2199315 Qff 562 C
9 585940 2201453 Qfc 481 C
10 589280 2201400 Qfc 268 D
" 590064 2202737 Qfc 284 D
12 591379 2204041 Qfc 422 C
13 589526 2203610 Qfc 263 D
14 587746 2197519 Qff 305 D
15 589468 2197066 Qfl 369 C
16 590061 2196610 Qfl 250 D
17 590964 2196246 Qfl 524 C
18 591048 2199347 Qff 351 D
19 589018 2199421 Qff 337 D
20 591616 2203323 Qfc 228 D
21 591237 2206153 Qfc 291 D
22 591258 2206879 Qfc 245 D
23 587884 2206477 Qff 328 D
24 586672 2206572 Qfv 402 C
25 588047 2204418 Qfc 362 C
26 585904 2204183 Qfc 326 D
27 584856 2205318 Qfv 406 C
28 583965 2203380 Qfc 256 D
29 582143 2202459 Qfc 293 D
30 582108 2205698 Qfv 254 D
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Field data (102)

Dispersion curve Inversion
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Dispersion curve Inversion
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Field data (107)

Dispersion curve Inversion
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Field data (112)
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Field data (124)

Dispersion curve

Inversion

Field data (127)
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