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ABSTRACT
Study of the Earth’s crustal structure in the Area of Song Tranh and it’s adjacents

Until now, the structures of the earth’s crust in the area of Song Tranh and it’s adjacents are only reflected sketchy in the studies
of regional characteristics, mostly in the structural schemes established for whole country. Since the year 2012 in the area of Bac
Tra My district, Quang Nam province are appeared a series of earthquakes after an water filling of the hydroelectric power plant
reservoir Song Tranh 2. A portion of the events are produced the ground motion of threat level for local peoples. The numbers of
houses are subjected to damage. The increase suprisingly of the seismic activity in that area is recongnized as an induced earthquake
phenomenon by most of scientists worked in this research direction. Understanding the mechanism of earthquake occurence and
earthquake hazard level are important. The different types of data are needed for the research, including a more detail scheme of
crustal structures. Since the available data capable for study of the earth’s crust in that region are only the garvity and magnetic
amomaly maps of scale 1:500 000 and 1: 200 000 respectively. Since the garvity anomalies are demonstrated a good correlation not
only with the regional geotectonic environment obtained in the previous studies but also with the local structural elements, it’s
extraction using a more dense network of profiles is expected to generate a more detail scheme of crustal structutes in the region.
Thus, 8 profiles with the distance from one to another varried in a range 12 - 16km were designed for the study area resticted by the
latitudes 15°N and 16°N. The 2.5D gravity modelling is applied for data interpretation. The initial model for each profile was
constructed by using all the available data related to the structures. The calculations were perfomanced by iterative process. The
target function indicated an average square deviation between the theoretical and observed gravity data along each profile is
calculated for each iteration. To minimize the target function, the least - squares method is used and the model parameters were
changed by using both the Marquardt’s algorithm and interpreter - computer interaction. The calculation process terminated when
the target function is became small enough and the respective density model is accepted as the reasonable structural cross sections.
The target function <1.0 is accepted as a threshold to terminate the iterative calculated process in this study. In fact, it’s values
varried from 0.657 to 0.994 are obtained in the calculations for 8 profiles.

Combine all the density models derived from the calculations, the more detail schemes of the Moho, Conrad and Crystaline
surfaces were constructed. A series of local structural elements appeared on its are demonstrated as a new information in
comparison with the previous regional studies. In addition, the uprising tendency of the Crystaline basement from East to West
derived from the previous studies is replaced by the subsidence with the depth reached more than 5km in the area closed to Viet -
Lao border.

©2015 Vietnam Academy of Science and Technology

1. Mé dau tién hanh trong nhiéu nim qua. Tuy nhién ngudn
s6 liéu s dung khong ddng bo, nhiéu ving con
thiéu ving céc loai tai liéu c6 tinh dinh lwong cao
nén két qua nghién ctru khong dong déu ca vé muc
do chi tiét 1an do tin cay. Vung duoc quan tam
*Téc gid lién hé, Email: dvantoanvdc@yahoo.com nghién ciru nhiéu nhét 1a vang 1anh thé phia bac.

O nudéc ta viéc nghién ctru cAu tric sau vo Trai
bat trén co s sir dung tai liéu dia vat ly da duoc
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Co I8 tai day co d6i dut gdy Song Hong la dbi
tuong dia chat dwoc nhiéu nha khoa hoc ca trong
va ngoai nuéc quan tdm. Phin phia bic con c
ving Tay Béc c6 ché do hoat dong dong dat manh
nhat trong ca nuéc nén nhiéu nghién ctu ciing
dugc trién khai trong d6 co cau trdc vo Trai Dat
(T.V. Bic, 1996; L.H. Phong, 2009; C.B. Triéu,
1995). C6 thé noi, & phan phia bac da trién khai
dugc nhiéu nhat ca vé phuong phéap 1an mirc do chi
tiét cac khao sét so véi cac ving con lai. Khu vuc
Mién Trung, trong d6 co Vung Song Tranh thudc
loai viing nghéo nan nhat Ve nguon tai liéu co thé
st dung cho nghién ctiu cau tric sau vo Tréi Pat.
Cho dén nay tai day chi c6 ban dd trong huc va tir
la c6 thé s dung cho muc dich nghién ciu ciu
trac sdu. Trong do, ban d6 trong luc o ti Ié
1:500.000 va ban do tir ¢ ti 1& 1:200.000 la chu
yéu. Céc ban d0 nay ciing da duoc khai thac nhiéu
lan trong cac cbng trinh nghién ciu cau tric vo
Trai Pt cho 1anh thd ca nuéc (B.C. Qué, 1992;
D.V. Toan, 2010; C.b. Triéu, 1995). Do chua c6
cac nghién ctu riéng nén cau tric sau ving Séng
Tranh chi dugc phan anh so lugc trong cac cong
trinh nghién cau mang tinh khu vyc nhu vira néu
trén. Theo d6, bé miat Moho dwoc mo ta bang cac
duong dang tri co phuong & kinh tuyén gan véi
phuong ciia duong bo bién tai khu vuce nay. Do sau
bé mat Moho ting dan tir dong sang tiy vai gid tri
30km tai gan bo bién cho dén hon 36km tai khu
vuc Kon Tum gan bién gisi Viét - Lao. B& mat két
tinh trong cac nghién ctu nay lai c6 xu huéng
nguoc lai, bé day tang tir khoang 1km & phan phia
tay dén khoang hon 3km ké tir viing trung tam ra
phia bd bién. Tir nam 2012 tai khu vuc thay dién
Séng Tranh 2, huyén Bic Tra My, tinh Quang
Nam di lién tiép xay ra nhiéu tran dong dat, trong
d6 c6 nhiéu tran 1am rung chuyén manh va lam hu
hai nhiéu nha cira, gdy hoang mang cho ngudi dan
dia phuong. Do hién tugng dong dit xay ra sau
mot thoi gian ké tir khi ho thity dién Séng Tranh 2
dugc tich nude nén nhiéu nha khoa hoc cho rang,
day 1a hién tugng dong dat kich thich. Cac khao sét
nghién ctru nham lam 16 nguyén nhan, co ché hoat
dong ciing nhur d6 nguy hiém dong dét ¢ thé xay
ra di va dang dugc tién hanh. Trong bdi canh trén,
viée co duge so dd cau tric sau vo Tréi Dét chi tiét
hon cua viing nay dé phuc vu cac nhiém vy nghién
ctiru khac 1a mot viéc 1am can thiét. Sau khi xem
xét lai cé&c tai liéu hién ¢, c6 thé thiy ban dd trong
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luc van phan anh duoc nhiéu yéu t6 ciu trdc mang
tinh dia phuong vén chua duge tinh dén trong céc
nghién ciru mang tinh khu vuc tr truge. Bai bao
nay gisi thiéu mot sb két qua str dung tai liéu trong
lyc nghién ctu chi tiét hon cau trdc vo Trai Pat
vung thay dién Séng Tranh va lan cén trén co s&
giai bai toan nguoc trong luyc bang md hinh hoa
2.5D. Pham vi vung nghién ctru dugc lya chon la
viing tir khoang v do 15°N dén vy do 16°N.

2. So lwgc vé bai toan mé hinh hoa tai ligu trong
lwc theo bai todn 2,5D

Mo hinh hoa di thuong trong luc gidi bai toan
nguoc 1a hudng phan tich dinh lugng cac s6 lidu di
thudng quan sat phd bién hién nay. Noi dung chinh
ctia hudng nghién ctru nay 1 tim mé hinh cau trac
mdi truong dia chat duoc xap xi bang tap hop cac
vat thé gay di thudng, sao cho phu hop tét nhat véi
nhiing thong tin dia chét - dia vat 1y c6 san, véi do
léch giira truong 1y thuyét va quan sat phai dat gia
tri nho nhat (Bulax, E.G., 1976). Trong thuc té
thuong nguoi ta khong di tim gia tri nho nhat cua
d6 1éch ma tim gia tri nho co thé chip nhan duoc
bang phép cuc tiéu hoa ham do léch. Mot cach
téng quat co thé mo ta tom tit cach giai bai toan
nguoc nhu néu trén bang cong thic sau:

i=N

F= p [ Gi(Xizi,P) — Ges(Xi,z)I° = min (1)

Trong d6 Gy va Ggs la truong trong luc 1y
thuyét tinh theo mé hinh va duong cong quan sat
trong ung; i la tho tu cac diém quan sét,
i=12,.,N; Pjla vecto tham s6 cua md hinh mdi
truong, gom: k1ch thuac hinh hoc va mat do céac
vat thé gay di thuong, j = 1,2,...,M. Nhu vy, trong
quy trinh phan tich thi & budc thir nhit Ia tim
nhimg phuong phap giai bai toan thuan cho kha
nang xap xi moi truong cau tric phuc tap bang
mot tap hop vat thé gay di thuong véi do chinh xéac
cang cao cang tot. Trong s6 do thuat toan xap xi
thiét dién cac vat thé 2 chidu biang tap hop céc vat
thé co thiét dién da giac to ra thich hop hon ca
(Manik T., 1959; Won 1.J., 1987).

Noi dung chu yéu thir 2 trong quy trinh phan
tich Ia thyc hién qué trinh tinh lp sau khi thay doi
cac tham s6 do md hinh ngay trude d6 cho do léch
giita truong quan sat va ly thuyét khong da nho.
Cong viéc nay co thé tién hanh bang két hop thay



Tap chi Cac Khoa hoc vé Trai Pat, 37 (2), 127-138

dbi tiép cac tham s6 méi truong thong qua ddi
thoai nguoi - may, hoac st dung cac phuong phap
quy hoach t6i wu thich hop dé cyc tiéu hoa ham F
néu trén. Véi cach s dung cac thuat todn quy
hoach, thuong cho ta kha nang dat gia tri nho cua
ham muc tiéu nhanh, tuy nhién nhiéu khi mé hinh
cudi cing nhan duoc lai khéng phan anh tot cac
yéu té ciia modi truong thuc té. Pon gian 1a cac
thuat toan quy hoach lam viéc chi don thuan theo
cac quy luat todn hoc, khong bao ham y nghia vt
ly ciia bai toan can giai. Véi ly do trén, viéc giai
bai toan nguoc trong nhiéu trudng hop dugc thuc
hién hiéu qua hon bang két hop sir dung ca céc
thuat toan t6i wu 1an ddi thoai ngudi - may dé thay
ddi tham sé trong mdi lan tinh lap.

Mot dic diém ciing rat quan trong la cac bai
toan nguoc trong luc bao gio cung da tri, c6 nghia
la tr mot duong cong quan sat c6 thé suy ra mot s6
md hinh khac nhau, nhung van cé thé cho dudong
cong ly thuyét phti hop voi duong cong quan sat.
Trong s6 d6 c¢6 nhitng md hinh khéng phan anh
dugc ban chit cia méi trudng thuc té, mac du do
léch giira trudng quan sat va ly thuyét da da nho.
Diéu nay cho thiy, viéc lya chon cac tham sb dé
x&y dyng mo hinh ban dau rat quan trong. Trong
thuc té, néu mé hinh ban dau dwoc xay dung co
nhiéu diém twong dong véi méi truong thuc té thi
viéc tinh todn s& nhanh chéng hoi tu va két qua
cudi ciing thuong cho duoc md hinh tét. Do dic
diém cua bai toan ngugc nhu trén nén khi xay
dyng moé hinh ban dau nguoi ta phai tan dung tat
ca cac thong tin dia chat - dia vat Iy c6 dugc vé
moi trudng.

Pé phén tich tai liéu trong lyc ving Song
Tranh bai toan 2,5 chidu trong d6 méi truong phan
16p duoc x4p xi bang tip cac da giac theo thuat
toan ctiia Manik Talwani (1959) va duoc cai tién
sau nay (1987) boi 1.J. Won va Michael Bevis, cho
phép giam bt khéi luong tinh toan cac ham luong
giac trong cac cong thic tinh (Manik T., 1959;
Won 1.J., 1987). Phan mém SAKI hién thuc hoa
thuat toan va mot sb phﬁn mém khéc do Cuc Dia
chat My phat trién (USGS - Open File Report 92 -
18) da dugc st dung cho tinh toan xay dung md
hinh. Phan mém nay cho phép tinh hiéu ung trong
luc cua tap hop cac da giac vai tong 200 dinh va s6
diém quan sat dén 400 diém. Dé cuc tiéu hoa ham
F trong cong thirc (1), qua trinh tinh da sir dung két
hop dbi thoai ngudi - may véi st dung phuong

phap quy hoach cua Marquardt (William H.,
1990).

3. Phén tich tai liéu va két qua
3.1. Dic diém trwong di thwong trong lic

Nhu d3 néu ¢ phan trén, ban d6 di thudng trong
luc Bouguer vung Song Tranh va lan cén ti 1€
1:500 000 tir nguén s6 liéu luu trir tai Téng cuc
Dia chét vao trudc nhiing nam 1990 da duoc su
dung trong nghién ctu nay (hinh 1). Theo do,
trwong di thudng trong luc c6 gia tri dwong khoang
3 mgl tai khu vuc bic va tiy bac thanh phd Tam
Ky, sau d6 giam dan vé phia nam va giam kha
nhanh vé phia Kon Tum, dat dén gia tri gan
-100 mgl tai ddy. Néu xem xét truong di thuong
theo phuong déng - tdy thi cuong do di thuong
nhin chung ¢ xu hudng ting dan ra phia bo bién.
Theo dic diém céu trac thi truong di thudng c6 thé
phéan 1am 2 vung rd rét. Tur khoang vy d¢ 15,5°N
1én phia bic cac dudng dong mirc truong trong luc
nhin chung ¢é phuong 4 v¥ tuyén. Tai phén con lai
phia nam thi phuong cua cac dudng dong mirc
chuyén dan sang tdy bic - dong nam & nira phan
dién tich phia tdy va phuong 4 kinh tuyén tai nira
dién tich phia dong. Khu vyc nha may thiy dién
S6ng Tranh 2 dugc phan 4nh bang ving c6 gia tri
gradient ngang truong trong luc twong dbi thap
nhung noi day lai 1a ving c6 sy thay doi phuong
cua cac di thuong.

Tai phan phia bic ving nghién ctru, trudng
Bouguer con dugc phuc tap hdéa bdi mot s di
thuong mang tinh dia phuong, phan 16n 1a cac di
thuong nang. Trong d6, di thuong nam vé phia bac
thanh phé Tam Ky c6 truc theo phuong tay béc -
dong nam, dai gan 40km. Tir khu vuc nam thanh
phd Pa Ning kéo hoi léch vé huéng tay nam ciing
quan sat dugc mot khéi di thuong kich thude kha
16n, c¢6 phuong truc hoi léch vé dong bac - tay
nam, dai dén hon 50km.

Trong phan 16n dién tich con lai & phia nam
cua ria dong vung nghién cuu, truong di thuong co
phuong gan véi kinh tuyén, trong khi tai khu vue
tdy nam tinh Quang Nam cac duong dong mirc chi
yéu co phuong tay bic - dong nam, liic dau gia tri
di thuong thay dbi rat nhanh, sau d6 su thay do6i
cang vé phia tiy cang cham va trd nén kha binh 6n
tai khu vuc gan ranh gi6i véi tinh Kon Tum. Ciing
tir day kéo vé phia nam ving nghién ctru 1a ving
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ctia mot di thuong 18m twong ddi ding thude voi
duong kinh gan 70km. Pang luu y la gradient
ngang cua di thudng nay cé vé nhu thap nhat trong
16.0

vung nghién ctru. Nhin chung, buc tranh di thuong
trong luc phan dnh kha tot moi quan hé véi cac yéu
to cau trac chinh trong vung nghién ctru.
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[S] Ranh gi6i tinh
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[X] Thiy dién Song Tranh 2 Pudng by bién

Hinh 1. Céc tuyén phén tich trén ban dd trong lyc ving nghién ciru

3.2. Phan tich tai liéu xdy dwng moé hinh mdt do
dwdi tuyén quan sdt

Viéc mo6 hinh hoéa tai li€u trong luc dugce tién
hanh cho 8 tuyén chay tir tdy sang dong (hinh 1).
Cac tuyén duogc thiét ké song song nhau voi
khoang cach giira chung thay doi trong khoang tir
12 - 16km, dam bao d6 chi tiét cn thiét dé khong
b6 sot cac yéu td cdu trac chinh trong ving nghién
ctru khi lién két két qua tinh toan trén tat ca céac
tuyén. Viéc thiét 1ap mo hinh ban dau duoc tién
hanh trén co so phan tich tong hop cac két qua
nghién ciru lién quan dén cdu trac méi truong dudi
tuyén quan sat. Theo d6, cac két qua nghién ciru vé
dut giy (C.D. Triéu, 1995; N.b. Xuyén, 2009), dic
diém dia chit (Ban d¢6 PCKS 1:1.000.000, 2004,
céc két qua nghién ctru vé mat d6 dat da (Bui Xuan
Cung, 1983 - “Tinh chét vat 1y da mién Nam Viét
Nam”, B4o cdo cua Lién doan ban d6 dia chfit) va
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duong nhién dic diém phéan bd di thuong trong luc
da duoc st dung. Qua trinh tinh 1ap s& dugc thuc
hién ngay sau d6 va cir sau mdi 1an tinh 1ap phép
so sanh giita duong cong tinh 1y thuyét v6i duong
cong quan sat lai dugc thuc hién. Cong viéc nay
chi dung lai khi do 1éch binh phuong trung binh
cua phép so sanh néu trén dd nhé va moé hinh
twong tmg nhan dugc trong két qua phan anh phu
hop v6i cdu tric cia mdi truong thyc té. Viée tinh
lap trong nghién ctru nay duogc thuc hién nho st
dung ca hai phuong 4n 1a ddi thoai nguoi - may va
ca phuong an dung thuat toan Marquardt cyc tiéu
héa ham muc tiéu. Trong d6 phuong 4n doi thoai
nguoi - may V§n‘1€1 phuong an chu dao, phuong an
quy hoach cuc tiéu ham muc tiéu chi dugc su dung
han ché, thuong chi trong cac 1an tinh 1ap lic dau,
khi d6 1éch giita duong cong 1y thuyét va quan sat
con kha 16n. Br?mg cach trén da lwa chon duogc cac
mo hinh cu trac vo Trai dat véi do léch binh



Tap chi Cac Khoa hoc vé Trai Pat, 37 (2), 127-138

phuong trung binh dii nho tir 0,657 dén 0,994 va
cling to ra phu hop véi cdu tric cia moi truong
thyuc té. C6 thé thay diéu nay trén mo hinh cau tric
duéi 3 tuyén quan sat dai dién nhan duoc tir két
qua tinh toan dudi day.

- Két qua mé hinh hoa tuyén T4:

Mo hinh dudi tuyén T4 duoc xap xi bang 50
vat thé voi tong sb dinh 1a 134 dinh cho ca 3 16p la
16p tram tich, 16p granit va I16p basalt. Méat d6 cua
dat da trong 16p trim tich tai mo hinh két qua thay
dbi trong khoang 2,565-2 62g/cm trong 16p granit
trong khoang 2,72-2,77g/cm®; trong khoang 2,83-
2,87g/cm® 1a mat do trong 16p basalt. Mat do cua
dat da trong phﬁn dudi vo Trai Pat duge lua chon
trong khoang gia tri 3,17-3,25g/cm® Mb hinh két
qua nhan duogc trong tinh toan nay cho duong cong
trong luc c¢6 d¢ léch binh phuong trung binh
€=0,714 so v6i duong cong quan sat (hinh 2). B9
sau dén bé mat mong két tinh dat gia tri 16n nhét
tai phan dién tich phia tdy tinh Quang Nam, cach

dau mut tay cta tuyén quan sat khoang 27km. Bé
mat nay nang 1én dén 1,3km tai khu vuc gin gitra
tuyén. Mat Conrad chim sdu nhit dén 18,3km tai
vi tri cach déu mut tdy cia tuyén khoang 27-28km.
Bé mat nay tuy c6 hinh dang lugn song tai mot sb
vi tri nhung nhin chung n6 c6 xu thé nang dan ra
phia bd bién va dat gia tri nho hon 13km tai khu
vue cubi tuyén. Mait Moho dat gia tri sau nhét dén
36,7km tai khu vuc khoang 35km so véi dau mut
phia tiy cta tuyén. Twong tu nhu mit Conrad, mat
Moho ¢6 xu thé nang dan 1én vé phia bo bién va
dat dén gi tri xap xi 25km tai dau mut phia dong
cta tuyén. Doc theo tuyén T4, mot sé dit giy 16n
cling dwoc phan anh bang su nang 1én, ha xudng
nhanh véi bién do 16n cua cac bé mat ranh gidi
trong vo. Theo do6 tai cac vung dut gy Truong
Son, dut gdy Tam Ky - Phuéc Son, mot vai dut
gay khac gan vé phia dong déu duoc phan anh
bang su thay d6i nhanh dia hinh cua cic bé mit
ranh giéi trong vo Trai Pat va gia tri gradien
ngang 16n cua di thudng trong luc.
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- Két qua md hinh hoa tuyén T5:

Tuyén T5 nim vé phia bic thiy dién Song
Tranh 2 khoang 6km, md hinh dudi tuyen quan sat
duoc xap xi bang tap hop 49 da gidc voi tong 121
dinh. Mat do dat da trong lop tram tich thay doi
trong khoang tr 2 54g/cm dén 2,65g/cm®; 16p
granit c6 mat do thay doi trong khoang 2,72-
2,76g/cm®, trong khi mat do 16p basalt co gia tri
trong khoang 2,82-2 87g/cm Mat d6 16p ngay dudi
v cua tuyen nay co gia tri trong khoang 3,17-
3,23g/cm®. B¢ léch binh phwong trung binh giira
duodng cong. Iy thuyet va quan sat £=0,936. Dac
diém ctia mo hinh tuyén nay 1a ca 3 mat ranh giGi
trong vo c6 hinh dang tuong tu nhau. Tu dau tuyen
dén doan 35-38km doc theo tuyen ca 3 bé mat c6 xu
thé chim dan véi chiéu day 16p tram tich dat gia tri
16n nhét den 5,5km tai doan khoang 30-38km (hinh
3) Poan tiép theo gan gilia tuyén phan anh mot
vung nang kha manh véi chiéu day 16p tram tich chi
con khoang 1,6km tai vi tri gdn 60km trén tuyen
Tiép theo vé phla dong, mat ket tinh tai mot lan nira
chim dan xudng den do sau 3,8km tai | xung quanh
diém 95km trén tuyen Tt vi tri nay dén cudi tuyén
mit két tinh nang dan 1én tuong dbi déu dan. Po sau

mat Conrad dat 19,5km tai dau mut phia tiy cua
tuyén va ting dan dén gan 22,5km tai khu vuc gan
35km trén tuyén. Tir vi tri nay mét Conrad ning 1én
rét nhanh va tai khu vuc xung quanh diém 58km chi
con lai 14,5km. Tir sau diém nay miat Conrad lai
chim nhanh dén do sdu 18,6km tai xung quanh diém
75km tao thanh mot cdu tao 16m 16n thir hai trong
lat cit. Tur ddy mat Conrad nhin chung c6 xu the
nang 1én tuorng d6i déu va tai doan cubi tuyen chiéu
sdu chi con xap xi 13km. Xu thé thay doi do sau bé
mgt Moho cling gan tuong ty nhu mit Conrad.Tai
dau tuyen phla tay, mat Moho dat gla tri 35,4km va
tang dan lén gia tri sdu nhat dén gan 37km tai doan
30-35km doc theo tuyen Tu vi tri ndy mét Moho
ndng 1én rét nhanh va tai khu vuc quanh diém 57km
trén tuyén do sau chi con trén 30km. Sau diém nay
mat Moho lai chim nhanh xuéng d6 sau 33,8km tai
doan 73-75km tao thanh mot céu tao 16m kich thudc
kha 16n. Poan con lai cua tuyen mat Moho lai theo
xu thé nang 1én va dat dén gia tri dudi 27km tai khu
vue cudi tuyén. Cac d6i dut giy 16n nhu dat giy
kinh tuyén P6 C6 - Kham Durc, Hung Nhuong - Ta
Vi, Tra Bong déu phan énh ro bang thay do6i dia
hinh cac ranh giéi cau trac véi bién do 16n.
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Hinh 3. M6 hinh cdu trac mét d6 vo Trai Dit dudi tuyén T5
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- Két qua md hinh hoa tuyén T6:

Phan bd vé phia nam thuy dién Séng Tranh 2
khoang 8km, tuyén T6 c6 mé hinh dugc xip xi
bang tap hop 50 da giac voi tong sd dinh 1a 134
dinh. Mat do dat da trong 1ép tram tich thay do6i
trong khoang 2,55-2,65 g/cm l6p granit c6 maét
do tir 2,72 dén 2,76 g/cm®, trong khi mat do lop
basalt thay dbi trong khoang 2,83 - 2,87 g/cm®.
Mat do 16p ngay dudi vo co gia tri tir 3,17 dén
3,25g/cm®. B& mit mong két tinh tao thanh ving
triing ¢6 kich thudc kha 16n véi do sau twong ddi
binh 6n tai doan tir khoang 20-57km trén tuyén
(hinh 4). Tiép sau ving nay vé phia dong bé mat
két tinh nang dan 1én tuong ddi déu, ngoai trir mot
sO vi tri co sy dao dong 1én xudng nhung gid tri

-
U

bién d6 khong 16n. Tai doan cudi tuyén & phia
dong do sdu mat két tinh chi dat dudi 1km.

Khéc véi mit két tinh, mat Conrad tir dau tuyén
dat gié tri 46 sdu 17,4km, nang dan khi tién vé phia
dong va do sdu chi con 15,8km tai doan xung
quanh diém 28km trén tuyén. Tur sau diém nay,
mat Conrad chim xuéng rat nhanh va dat dén do
sdu 20,5km tai doan 47-50km trén tuyén. Hién
tuong nang nhanh bat dau tir day dén vi tri diém
59km, noi c6 dat gay Hung Nhuong - Ta Vi chay
qua. Ké tir diém nay Ve phia dong mat Conrad
nang 1én kha déu, tuy van c6 mot sb vi tri bién do
thay d6i dot ngot nhung gia tri khong 16n. Tai doan
cubi tuyén do sau dén bé mit nay chi con xap xi
12km.
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Hinh 4. M6 hinh c4u trac mét d6 vo Trai dat dudi tuyén T6

Phan 16n bé mdt Moho trong md hinh c¢6 hinh
dang twong dong v6i mat Conrad, ngoai trir phan
dau tuyén phia tdy. Tai ddy mat Moho c¢6 d6 sau
tang dan vé phia dong, ngugc véi buc tranh dia

hinh cua mit Conrad, tir 33,8km dau tuyén dén
35,3km tai xung quanh diém 17km trén tuyén.
Poan tiép theo cho dén diém 32km dia hinh bé mat
Moho néang lén rd rét nhung vdi bién do cling
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khong 16n. Tir diém nay mat Moho chim xudng
nhanh véi bién do 16n hon va dat dén d6 sau 16n
nhit cua tuyén nay dén 36,4km tai vi tri x4p xi
45km trén tuyén. Bat diu tir ddy vé phia dong mat
Moho nang 1én tuong ddi déu, tuy van c6 mot sd
doan van c6 su nhay bac vé do sau nhung bién do
cling khong 16n 1am. P9 sdu nho nhat cia mat
Moho trén tuyén nay ciing tim dwgc & phan cubi
tuyén véi gia tri dat xdp xi 26km. Nhin chung thi
bé mat Conrad va Moho dudi tuyén T6 da nang 1én
trong d6i so voi dia hinh cic bé mat nay trén
tuyén T5. Bién do thay ddi do sau trong cac bé mat
ranh giGi tai ddy ciing nhé hon so v6i tuyén T5.

C6 thé thdy, moé hinh mat d6 dudi cac tuyén
trong lyc vira néu trén mot mat phan anh nhiéu
diém phu hop véi cac thong tin di co vé ciu tric
va phan bé cac hé thong dit giy trong ving nghién
ctru, mat khac mirc do chi tiét cao hon cua cac méd
hinh nay ciing phan 4nh duoc nhidu yéu t6 dia
phuong vén van chua dugc phan anh trong cac
nghién ctru khu vyc tir trude. Cdc md hinh trén cac
tuyén con lai ciing déu phan anh két qua voi chat
luong tuong tu.

4. Céu tric vé Trai Pat ving Song Tranh theo
két qua mo hinh héa tai liéu trong luc

Lién két két qua tinh toan trén tit ca cac tuyén
dd xay dung dugc mo hinh ciu trac vo Trai Dat
ving nghién ctru gdm bé midt méng két tinh, mit
Conrad va mit Moho. Do cac tuyén trong luc phan
bd twong dbi day nén nhiéu yéu t6 ciu tric vo Trai
Dat mang tinh dia phuong di dwoc phan anh trong
két qua.

- B& mat mong két tinh:

Bé& mit két tinh trong ving nghién ctru dugc
coi 12 mit ranh gidi gitra cac 10p dit da c6 mat do
thip <2,65g/cm*® & phia trén va l6p granit phia
dusi c6 mat do thay doi trong khoang 2,72-
2,77g/cm®. V& hinh thai mat két tinh thi ving tir
ven ria phia dong dgi duat gdy Truong Son ra phia
bién phan anh binh 6n hon so véi phan con lai.
Trén phan 16n dién tich & ving nay gradien ngang
ctia dia hinh bé mit két tinh kha thap (hinh 5). Do
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sau dén bé mit nay tai ddy thay doi trong khoang
tir <1lkm dén hon 3km. Tai khu vyc ria phia dong
clia ving nghién ctru, cac duong dong mirc dia
hinh mat két tinh c6 xu thé phong theo hinh dang
ciia dudng bo bién, nhat 1a ¢ doan tir thanh phd
Tam Ky xudng phia nam. Chiéu sau mit két tinh
tai ving nay ting dan tir ven ria déng khoang
1,5km dén 2,5km tai dai Péng Phu - Tién Ky.
Ciing trong dai ria phia dong thi tai phan dién tich
phia bic thanh phd Tam Ky mat két tinh c6 cu
triic phtrc tap hon, bdi tai day xuét hién mot s cau
tao kich thudc nhé mang tinh dia phuong. D6 1a
dai cu tao nang Tam Ky c6 phuong truc gan véi
tay bic - dong nam va mot ciu tao 1dm chim sau
dén hon 3km phén b vé phia bic déi dut gy Aso
- Sbng Con. Khu vyc niam vé phia béc thiy dién
Soéng Tranh 2 va kep giita thi trdin Thach My &
phia tdy va thi train DPong Phu ¢ phia dong, phan
anh 1a mot vung nang c6 dién tich kha lon voi
chiéu rong dén xap xi 40km, duoc bao quanh bang
duong ding sau 2.0km. Cau tao nay co truc chay
dai theo phwong tiy bic - dong nam va van chua
dugc khép kin vé phia bic. Tuy trong long cua
vung nang nay con phat hién thém 2 ciu tao, mot
nang dén d6 sau <lkm va mot 16m dén do sau
>2km nhung kich thudc cia chung déu khong 16n
nén nhin chung mit két tinh trong ving nang nay
twong d6i bang phang. Phin phia nam va ca doc
theo sudn phia dong cua vung nang néu trén, mat
két tinh phan anh 1a mot ving lan chim, tuy bién
d6 sut lun ciing khong 16n. Sau nhét dat dén gia tri
hon 3 km 14 tai 2 cAu tao 16m ndm vé phia dong va
phia tiy cta thiy dién S6ng Tranh 2. Trong d6 cau
tao phia dong hinh dang tuwong d6i déng thudc co
duong kinh khoang 14-15km, con ciu tao phia tay
tao thanh mdt mang 16m c6 xu thé mo rong khi
tién vé phia dit gdy Hung Nhuong - Ta Vi. C6 thé
thdy, trong ving nay cac dut giy nhu dit gdy Tam
Ky - Phudc Son, dat gdy Hung Nhugng - Ta Vi
déu duoc phan 4nh bang ddu hiéu bién dang trén
bé mit két tinh, tai d6 gradien ngang c6 gia tri 16n
hodc cac duong dong murc ¢ sy thay dbi hudng
bét thudng.
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Hinh 5. So d6 cAu tric mat mong két tinh ving nghién ciru

Khéc véi ving phia dong, phan dién tich tir ria
dong d6i dat gdy Truong Son hat vé phia tay, bé
mat két tinh thay d6i nhanh vé& d6 su. Nhin chung,
day la vung lun chim c6 phuong truc chu dao 1a
tay bac - dong nam. C6 thé thdy, tai khu vuc nay
doi dat gay Truong Son 1a ranh gidi phan anh rd
nét tuong phan gitra ving cau truc nang ¢ phia
dong bac va lun chim manh & phia tdy nam. Cau
tao ltn chim chay doc theo suon tdy nam cua doi
dut gy Truong Son dai dén hon 70km, cling la
c4u tao chinh cua Vfll’lg nay. Truc dai trong nhéan c6
dd sdu >5km cua cdu tao 10m néu trén ciing dat
den gan 35km. Cau tao nay duoc két thic bang sy
xuét hién ‘mot cAu tao nang dén do sau <2km ¢
phia tay bac cua no va chua dugc khép kin vé phia
bién gidi Vit - Lao (hinh 5). Trong long cau tao
néng vira né€u con xuat hi¢n khdi granit kich thudc
umng, dbi 16n (Ban dd BCKS 1:1.000. 000, 2004),
c6 thé coi day 1a ving mong két tinh xudt 1. Ciing
theo cac tai li¢u dia chat thi ving nghién ctru con
nhiéu dién tich dwoc phu boi cac da magma trén be
mit (Ban @6 PCKS 1:1.000.000, 2004; P.C. Tién,
1991), tuy nhién mong két tinh xuat 10 phd bién
hon trong pham vi ving dia khéi Kon Tum tai

phan phia nam déi dut gdy Hung Nhuong - Ta Vi.
Ving nam vé phla bic déi dut giy nay van c6
nhiédu vi tri xuat 10 cac da magma trén be mat co
dién tich kha 16n, tuy nhién nguon goc di sinh
khlen chan ctia nhiéu khéi (tirc ving mong két tinh
xuét 10) lai kha nho. Tai liéu trong luc su dung
trong nghién ctru nay khong du do chi tiét cho ta
kha néng xac dinh chinh xéc vi tri chén cta nhiéu
khéi trong ving vira néu. Riéng tai phan vé phia
béc cta doi dit gay Aso - Song Con khi xem xét
tai liéu trong lyc gom truong di thudng quan sét,
truong trung binh béan kinh khac nhau, truong di
thuong du thi khéi ¢4 magma van luén dwoc phan
anh bang di thuong trong lyc nang, vay khéi nay
co the coi la ving mong két tinh xuat 16. Mic du
da c6 gang nhung chic chin con nhiéu vi tri méng
két tinh xuét 19 van chua duoc xéc dinh do cac tai
liéu hién c6 chua du do chi tiét, trong khi nhiéu
ving xuét 16 lai c6 kich thu6c nho.

- B& mit Conrad:

Mat Conrad 1a ranh gidi gitta 16p granit phia
trén va 16p basalt phia dudi, c6 mat d6 trong vin g
nghién ciru trong khoang tir 2,83 dén 2,88g/cm°.
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Tai khu vyc ria phia dong cta ving nghién ctru cac
duong dong mic mdt Conrad khong phong theo
hinh déng cua duong bo bién nhu mat két tinh ma
tai day bat gip cac cdu tao nang, ha kich thudc
tuong ddi 1on (hinh 6). Tai goc dong béc Vl‘lng
nghién ctu la mét cau trac 1dm c6 phuong a Vy
tuyén, dai khoang 40km va chua dugc kheép kin vé
phia bc. Chleu sau trong nhan cua cau ‘tao nay dat
hon 17km. Tiép theo vé& phia nam 14 ciu tao ning
Tam Ky, ¢6 tryc chay dai theo phuong tay bag -
dong nam va chua dugc khép kin vé phia bo bién.
Do sdu trong nhan cua ciu tao nay <12km. Nhu
vay, tai khu vyc via néu hinh thai mat Conrad
tuong dong v6i mat Két tinh. Tlep theo vé& phia
nam, nam giira dut gay Tra Bong va dut gdy Hung
Nhuong - Ta Vi, xuét hién tiép mot ving nang trén
mat Conrad. Khong phong theo duorng bo nhu cac
duong dong muce trén mat két tinh, cau tao nay c6
xu hudng nga vé phuong 4 vy tuyen v6i chiéu sau
trong nhan <12km. Poan con lai & ph1a nam trong
dai nay cac duong dong muc lai c6 xu thé mo
phong hinh dang cua dudng bo bién. Séu hon vao
dat lién, doc theo dai Pong Phu - Tién Ky céc
duong doéng mirc véi do sau 14-16km c6 xu thé
kéo dai theo phwong kinh tuyén. Tuy vay khi qua
cac doi dat gay nhu Tam Ky - Phudce Son, Hung
Nhuong - Ta Vi chung thay dbi huéng twong dbi
15, dau hiéu phan anh hién tugng bién dang manh

trén bé mit Conrad. Tu dai nay dén doi dut gay
Truong Son bt gip mot s6 ciu tao ¢6 xu thé hoi
ngd vé phuong dong bac - tay nam. Tai khu vyc
trung tdm, nam v€ phia dong thi tran Kham D 1a
mot ciu trac nang dén <15km trong nhan véi
duong vién phla ngoai la 16km. Céu trdc nay co6
truc dai dat gan 40km véi phan lon dién tich trong
long nd co dia hinh kha bang phing. Lién ké voi
cau truc trén vé phia bic 1a mot khdi 16m co
phuong gan tay béc - dong nam, dai hon 20km voi
nhan ctia né nam & do sau >18km. Nam kep gitra
khéi nang nay véi dai dong muc kinh tuyén ¢ phia
dong la mot Vung 16m phu’ong dong bic - tay nam,
¢6 xu huéng mé rong vé phia dut gay Trudng Son.
Do sdu mat Conrad trong kh01 nay >17km. Phan
con lai clia ving nghién ciru nim vé phia tay nam
déi dut giy Trudng Son duoc phan anh chi yéu 1a
vung lin chim manh, c6 phuong tay bac - dong
nam, tuong tu nhu phuong da gap trong bé mat két
tinh. D6 sau trong nhéan cua khdi lin chim nay dat
dén hon 21km. Pay ciing 1a d6 sau 16n nhét cia
mgt Conrad trong vung nghién ctru. Nhin chung,
mat conrad vung nghién ctru c6 cau trac kha phirc
tap, nhiéu dut giy, khong chi dit gay 16n nhu Tam
Ky - Phudc Son, Hung Nhugng - Ta Vi ma ca cic
dat gay bac cao hon nhu Tra Bong, Aso - Song
Con ciing dugc phan anh bang dau hiéu bién dang
manh dia hinh cta bé mit Conrad tai nhiéu vj tri.
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- Bé mit Moho:

Mit Moho 14 ranh gidi gitra vo Trai Dét va phan
thuong manti, ciing 13 ranh gidi c6 mat do thay doi
kha 16n. Trong nghién ctru nay, mat do dat da cua
16p dudi vo Trai Pat dugce lu'a chon thay doi trong
khodng tir 3,17 dén 3,25g/cm’. Két qua md hinh héa
cho thay bé mit Moho ¢6 ciu tric phirc tap, dat do
sau 16n nhat d&én hon 36km tai khu vuc gin bién
gl(n Viét-Lao va nang 1én dén 26-27km tai cac ving
gan phia bién (hinh 7). Tir dai Pong Phu - Tién Ky
ra phia bién cac duong dong mirc cia mit Moho
nhin chung chay theo phuwong chu dao 1a kinh tuyén.
Tuy vay, tai diy van c6 mot s6 khéi céu trac 10i,
16m phan anh dic diém mang tinh dia phuong. Khu
vuc vé phia bac thi trin Dong Phu va thanh phd
Tam Ky phan 4nh 1a mot khéi cau tric nang co
phuong gan tay bic - dong nam c6 do sau khoang
31km & phéan phia bic va nang 1én dén 27km tai khu
vuc Tam Ky. Xu thé nang cua khdi céu trac nay
ciing da bat gip trong mit Conrad nhu néu & phan
trén. Tai khu vuc phia tdy thi tran NGi Thanh xéc
dinh duwoc mot céu tao 16m, do siu trong nhan dat
>28km, c6 kich thudc twong dbi nho va hinh dang
twong dbi dang thude. Tai khu vuc dit giy Song Re
cling phat hién duoc khéi céu tao 1dm véi do sau
trong nhan dén hon 30km. Cau tric nay chay dai

theo phuong 4 kinh tuyén va chua dugc khép kin vé
phia nam, bién d¢ lin chim cling khong 16n. Ving
tiép theo v& phia ty ciing ¢6 hinh thai gdn nhu mat
Conrad. Tai khu vuc bao quanh tam giac Thach M§
- Kham Pirc - Péng Phi mit Moho phan anh bang
khdi cdu trac nang véi phuong truc chiit dao hoi
nghiéng vé dong bic - tdy nam. Trong 1ong khdi cau
trac nay phat hién dugc 3 cdu tao 16i, khdi tai khu
vuc Thach My c6 d9 sau trong nhan <30km, hai cau
tao con lai c6 do sdu <31km. Vung cAu tao 16m
chay tir phia nam thi tran Pong Phu bao phia ngoai
bang dudng dang sau 27km, kéo dai va mo rong dan
vé phia tdy nam dén khi gap doi duat gay Truong
Son, tai d6 mat Moho dat dén do sau >34km. Phan
con lai nAm vé phia tay nam dat giy Truong Son 1a
ving ln chim kha nhanh tir 33km ¢ ven ria dén hon
36km tai khu vyc trung tam khéi cdu triic. Phan
phia nam ciia cau tao nay cé truc chay theo phuwong
tay bac - dong nam nhung dén vi tri phia tdy Kham
Puc tryc nay co xu thé nga vé phuong dong béc -
tdy nam. Pang luu ¥ 13 bé mat Moho khong c¢6 dau
hiéu bién dang manh doc theo d6i dut giy Hung
Nhuong - Ta Vi ké tir doan phia nam thuy dién
Song Tranh 2 ra phia by bién. Dau hidu trén cho
thay, déi dut gy nay tai doan vira néu c6 kha ning
khong xuyén cat dén hét vo Trai dat.
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5. Két luan

Thuat toan mo6 hinh hoa 2,5D tai liéu trong luc
voi viée st dung tap hop da gidc trong giai bai
toan thuan khong phai 14 méi nhung hién nay vin
duoc st dung rong rdi va hiéu qua & nhiéu nudc.
Bang cach tan dung tdi da cac thong tin di c6 vé
chu tric dé xay dung mo hinh ban dau va tinh toan
duoc thuc hién chu yéu béng ddi thoai ngudi -
may, thudt toan da cho phép tim dugc cac mé hinh
cAu triic mat do vo Trai Dat phu hop véi diéu kién
thuc té ving nghién ciru.

Dua trén két qua tinh toan di xay dung duoc so
dd cac bé mit ranh gl(n co ban trong vo Trai Dat.
Theo d6, nhiéu yéu td céu tric mang tinh dia
phuong xuit hién co thé coi 1a nhiing thong tin
m&i vé ciu tric trong ving nghién ciru. Pang luu y
la ving ln chim sdu nhat ctia mit mong két tinh
lai 1a ving gan bién gidi Viét - Lao, nguoc véi két
qua nghién ciru trude day cho rang ving lan chim
phan b tai nira phan dién tich phia ra bo bién.

Trén bé mit cac ranh gidi cu tric, cac dut giy
16n cling dugc phan anh chay theo ranh gidi cac
don vi ciu trac, hodc bé“mg d4u hiéu bién dang trén
dia hinh cic bé mat nay. Tuy nhién dut gy Hung
Nhuong - Ta Vi tai doan phia dong phan anh
khong that 16 trén bé mit Moho. Dau hiéu vira néu
phan anh chiu sau cia dirt giy nay co thé khong
xuyén cat dén hét vo Trai Dat tai doan néu trén.

Két qua nhan duoc trong nghién ctru ‘nay cling
cho thay kha nang dat duoc cac so ) cau triic vo
Tréi Dt lanh thd Viét Nam & muc chi tiét hon cac
nghién ctru trudc béng st dung tai li¢u trong luc
hién c6 & ti 1& 1:500 000 14 c6 thé thyuc hién dugc.
Néu cac nghién ctru nhu thé dwoc trién khai lai c¢6
thém duoc mot khdi luong han ché cac khao sat
nghién ciru mang tinh dinh lugng hon nhu dia chan
do sau, tir tellua thi do tin cay sé tang rat dang ké.

Loi cam on

Tap thé tac gia chan thanh cam on d& tai cip
nha nudce: “ Nghién cuu tac dong dia chén kién tao
dén su 6n dinh cong trinh thuy dién Soéng Tranh 2,
khu vuc Bic Tra My, tinh Quang Nam” d tai tro
cho nghién ctru nay.
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