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Dut gAy Tam Dio (DGTD) li phdn dOng nant

ciia dirt gAy Song tn (DCSL), mOt nh6nh DB cua

ddi dft gAy sAu SOng H6ng (DGSH), chay doc theo

sudrr TN dAy Tam Dio (hinh 1). Tr€n binh dd, n6

duoc thd hiOn blng c6c lineamen song song tao

thAnh mOt tr0ng dAi, hep, dang graben, ph1n c6ch

khoi riolit Triat Tam Dio c6 dO cao 1.200 - 1.300

m, vdi c6c day d6i hip xrlp c6t - bQt - s6t ket vi
cuoi kei doi khi xen c6c l6p m6ng dA voi tu6i Triat

thudng fte tAng Vln L^dng) vd bi phti mot lop

mong b6i tich, suon tich Do Tfr. Xa hon, vd phia

DN, xudt hi€n mOt khOi nAng da vOi oolitic, quic -

zit, filit turji Cambri trung ciia h0 tdng Hi Giang.

DGTD dii tr€n 100 km, c6 dudng phuong tu

N42'W deh N29 'W. COng tic khio s6t cic suotr

truot dOc dirng di duoc thuc hi€n trOn cd 3 doan co

dudng phuong hoi lOch nhau ndy (hirtlt 2). Circ ddc

truot niy xuAt hiOn tu d6 cao khoring 1.200 m deh

200 - 150 m, tinh tu bd mat bdi tich. Dia hinh cua

chfing gidm dAn vd phia DN (hinh 3). Duong phAn

chia nudc cfing khOng duoc ddng nhdt. Tr0n dinh
c1c sdng n0i cao nhat, ching phAn doan ct 250 -
300 m m6t, theo kidu zic-zitc (hinh 3), c6 the do
dnh hudng cila d6 gdc trong qud trinh bdo mon. O
gita lung chung suon nfii c6 mOt v)i bi€ir dang

tao thinh c6c vai sut c6 d0 cao giiim dAn vd phia
DN ru 850 den 90 m. CAc ph6 huy suon doc niy
trirng vdi c6c drit gAy phU nam xa hon, nhung song
song vdi dut gA1, chinh cit chAn nrii o phia TN.
Chinh doc dudng dft gdy chinh niy, nhffng suon
dOc truot co so vdi d6 cao khic nhau (trung binh
170 m) dd thc hicn rdt dac trung. Mat truot c6 dO

cao ldn nhdt nam o doan gita cua DGTD (hinh 3).

Suon TN dAy Tam Dio bi chia cit manh boi circ

thung lfrng vd nh0ng mudng x6i sAu hinh chf V,
nhi€u noi tren 550 m. CAc thung l0ng bd tri theo
dqrng ki€u cdnh cAy. thuong dic trung cho c6c luu
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vuc can xring, dAi vI hep. Chi srj bt't doi xirng AF

l7l khOng kh6c xa gie tri 50, cho thAy luu vuc

khong bi l0ch vA chi sd doi xring tric diOn ngang T

l6lc6 giir trigiffa 0,21 vri O,32,... rAt dic trung cho

c6c luu vuc doi xtng(bdng 2).

Tr€n co so su c6 mdt cua c6c gd trudt ngang

chin trrr6c mit c6c dOc truot vA su chuydn deii

hudng dong chriy, bi€n do trudt bang phtii trd

khong vuor quir 1.500 - 2.000 m (hinh 2).

PhAn tich clc thOng sO dia mao 12, 4l ta Ih{y,
rnlc du trong didu kiOn khi hlu nhiOt doi gi6 mia
em uot, c6c nrlt truot dOc dirng trOn suon TN Tam

Dio vAn the hicn duoc rtl net nhffng dac tinh crja

dirt gAy trudt thuan tre, nhu dd duoc mO ti o ving
hoang mac Nevada vi Calitbrnia 12,41.

Chi so khric khuyu chAn sudn nfii - Srnf 12,4l
duoc tinh theo ty so Lmt'/Ls, mi Lmf ln d0 dei

duong cong ch4y theo chAn nrii o nhring diOm rni
suon bi bi€h dang manh nhdt, cdn Ls li doan thing
crla sudn nii :

Smf = Lmf'/Ls

Suon niri liOn quan dOh hoat dOng nAng l€n tich
cuc, chAn cua n6 thuong thing vi ddc trung bcri gii
tri Smf nho. Doi vdi ving khi hau khO v) n6ng

Smf = I ,0- I ,6 dac trung cho chedo kieh tao tich cuc,
Smf = 1,4-3,0 dic trung cho su hoat dOng kiOn tao

tuong doi tich cuc, Smf = 1,8 - > 5 li vun-c k6m
tich cuc.

Nhfng gi6 tri tinh cho DGTD dao dong trong
khoring tu 1,04 d€rr l,l 6 (hinh 4).

Nhu vay, di c6 tinh deh su hieu chinh clc sai

so do khirc biet vC d0 bdn cua dh gOc cr hai b€n dft
gAy, thi DGTD vAn duoc coi li khA tich cuc trong
thdi gian hiQn dai.
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M[i tcn chi huong chuyen dong cua dft g6y. RAu chi tinh choit truot thuAn cua dft gay. Sd in dAm chi
biOn dO trudt ngan-q phli ltinh bang m6t). Cac chfr so kh6c chi dd cao tuy€t d0i ltinh blng m6t). RRF : dft

giy Song H6ng, CRF : dut giy Song Chriy, LRF : dfit gAy Song L.o.t,.
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Kei qui cfrng tuctng tu nhu v11, pl'ti ta sti dung
cic thong so dia rnao khirc. Ty sO gifra chidu rong
dAy vd dO cao cua thung lfrng su6i - Vf [2-4,1 c0ng
di duoc tinh to6n dd x6c dinh muc do hoat d6ng
ki€n tao cua DCTD.

Vf = 2Vfw/l(Eld - Esc) + (Erd - Esc) l

Trong d6, Vfw - chi6u rOng dly thun-r l[ng,
Eld vA Erd - dO cao cria dudng chia nudc phia b€n

tr6i vi tuong fng bcn phrii khe suOi, Esc - cao do
cua d6y thung l0ng,

Nhu v0y nh[ng long suOi rOng sC cho gii tri Vf
cao, con cic khe sueii sAu c6 dang chfr V thi thurrn-e

c6 gil tri Vf nho. Chi so Vf thap phrin 6nh khe suoi
sAu r,6i dong chriy manh thudng liOn quan dOn qu6

trinh nAng lcn l8l. Ta c6 the goi Vf li chi sO x1c

dinh dd nAng kiOh tao. Nh0ng gil tri Vf duoc 13l
dua ra li ru 0,05 den 47, vdi gil tri trung binh li
1.3 - I I .0. C6c khe su6i cit suon TN Tam Dio c6
chi so Vf bicn deji tn 0,061 d€ln 5,952 (trung binh
ln 0,758), tinh tai diem c6ch drit gAy I km vd phia

thuong ngu6n. L,oai tru r-nOt thung lflng rOng nhdt o
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tlinh 2. So dd dia mao suou tay narn Tarn Diio

Clc chf clii a-f chi cac luu vuc clc khe suoi dA duclc chon de tinh torin cric thdrrs sO dia rrao - kieh tao

Bdttg L Chi sd da k6o dii vir b6't c6n xr?ng cria m6t so lrru vuc sudn Tay Nam Tam D3o

Luu vuc A (km2) L (km) Re Ar (knr2) AF'

a

D

c

d

f

13,420
t0,240
9,318

)) 70,5

8,408
28,235

6,10
5,50
5,80
7.35
6,60
8,50

0,6 r7
0,657
0,596
0.125
0,496
0,705

6,298
6.000
4,170

t2,128
4,360

t7.420

46.93
58,59
44,46
54,37
5 r,86
6 r.70

0.231
i 1t)
o'r)4
(\ )'))
0.3 r5
0,216

Ch[thich:A-di€ntichluuvuc,L-dodrii cucdai luuvuc(doanthingnoi 2dicrnxanhCt),Ar-dion
tich phia b€n phrii cila dong chAy chinh (nhin tu thucrng ngu6n xuong), Re - dO keo dii luu vuc. AF - chi
so bdt can xfng : AF = 100(Ar/A) (nOu AF > 50 hoac < 50 luu vuc bi coi lri nghi€ng, AF = 50 luu vuc c6
dO crln xung tuy€t ddi), T - chi sO dOi xirng tr6c di€n ngang : T = Da/Dd (Da - khoing c6ch ttr duong gifia
luu vuc d€n dudng gi0a ddng chay hay dai udn kh[c, Dd - khoing circh tu gitu luu vuc d€rr dudng chia

nuoc). DOi vdi luu vuc can xtng tuyet ddr, T = 0. Do bdt cxn xung tang khi T ting tu 0 deir I
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Do nAng l6n tditla

| 2 3 4 -5 6 7 8 9 l0 11 t2 13

12 3 4 s 6 7 IaO a a a a a a
(a) (b) (c) (d)

ph(a DN (didm *l l, hinh 2), Vf tinh duoc 6 chAn

sudn TN Tam Ddo s€ thdp hon ra't nhidu, vd c6 gi6

tri 0,061 - 0,664, trung binh le 0,238 (bdng 2).

DO k6o dii luu vuc - Re [3] cfrng ld mOt chi s0

tin cAy dd danh gi6 hoat tinh kidn tao trong thdi

hion tai. Re = (2 JZ tJi n)L (A - dion tich, L -
chidu ddi lon nhdt ciia lrru vuc cung cdp nudc,
thuong duo. c tinh ld doan thdrng noi 2 didm xa nhdt
ciia n6. Trong ving krhi hAu khO can, Re drroc tinh
trong khoing : < 0,50 ddi v6i chd do kieh tao tich
cuc, 0,50 - 0,75 khe tich cuc vi > 0,75 cho chO

do kicn tao y6u. Tinh to6n Re cho 6 lrru vuc
thung lflng tr€n sudn TN Tam Drio (hinh 2a-f), v6i
c|c tri gi6 tri 0,496 ddn0,125, cho thdy c6nh DB
cua DGTD duo. c nang lOn kh6 tich cuc (bring l).

Nhfrng so liou diamao duoc tinh todn dinh luong
ncu tren (hinh 4 & 5) dii dd chirng minh DGTD li
mot trong nhftng drlt g6y tich cu. c, vi khOng loai trit
khri ning sinh ra dong ddt manh trong tuong lai.

Vdi mtc do nghi€n cfu hi€n nay, chua thd x6c
dinh duo. c tOc d0 nAng ha, cflng nhu trudt bang doc
DGTD, do khOng dinh duoc chinh xlc tueii cria c6c

14 l-s 16 17 18 19 20 km MAt c5t ngang

9 10 11 thung lOng
. . o (lLluvl,fc)
(e) (f)

thinh tao Neogen vi De Tri. Su nAng lOn manh md

cria khOi riolit Tam Drio c0ng dd duoc R. lacassin
vd nnk [9], P.T. Trinh vd nnk I l3 | dd cap dOn, nhung
kh6ng dua ra m6t gi6 tri t6c d0 cu thd. Ti nhlng
chidu cao do duoc cria doc trud A phdn thdp nhait

cria dirt g6y (trd hon), cirng v6i cao d0 dinh sOng

nrii cao nhdt (cei hon) (H. 3 & 6), tudi gi6 dinh
ctia chtng c6 thd duo. c u6c tinh tr€n co sd so s6nh

v1i circ sO li€u do hp tr6c dia chinh x6c (bdng 3 ).

Kct quri do l[p thuy chuAn chinh x6c 1963- 1985

[12] cho thdy, ngAy nay chuydn dOng thdng dfng o
ving trflng Song Hdng bidn dtii ti +l mmlndnt (gdn

Viet Tri) d€n -2 mmlnim (o DN Ha Noi). Hon nfia
nhfng k€l qilra nghi0n c[ru GPS m6i dAy cfing cho
thdy nhtng chuydn d6ng hiOn dai xdy ra tren
DGSH cd khodng 0,3 prad/nam [51. Tdc dO chuydn
dOng duo.c chon dd tinh to6n (bring 3t la 0,1.0,5
vi I mm/nlm. Do khdng c6 chring cir cu thO nAo,

nOn nhfng tdc dO chuydn dOng tr€n duoc coi nhu
khong dcii trong sudt thdi gian chuydn dOng. NOu

ldy t6c d0 chuydn dOng tdithidu ld 0,lmm/ndm, ta
c6 tudi nAng len tuong irng cila song nrii cao nhdt

Hinh 3. Bicu dd d0 cao cua c6c doc trucn trd 1Hy), c6c vai sut trung gian (Him) vi dinh cao nhdt
ciia duong phAn chia nu6c (Ho) doc suon Tam Drio
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Hitth 1. So dd diahinh suon tay nam Tarn Dio (doan tD I - 9 trr>ng hinh 2 : A trung vdi di€m l.
B trung vdi diem 4. C tring voi diem 7 vi D trung vdi dierl 9) cho thii1, gia tri Snrf rdt thip

(Ho) diy Tam Ddo Ii 7.6 tr.n vi c6c sut-rn doc
trudt dut gAy trd nhdt (Hy) cd khoing 1,7 tr.n. Thoi
diern bit dAu nturg l€n ctia day Tam Dtio c6 lE tring
v6i thoi ky ket thfic truot blng trAi cua DGSH mi
theo ll0l cho li vio khoting 8-6 tr.n. Ticp theo,
n€u lCy tOc d0 trung binh cao nhCt li lmm/nim,
tudi nAng len cd nhAt sE li 760 ngi)n nim vi tuong
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ung. trd nhCt li 170 ngin ninr, c6 nghTa Ii trung
vcri ranh gioi Brunhes/Matuyama r,i lii tucji ciia
thcti ki blng hii Ap ch6t. Trong tuorrg lai, dO -qiii
qu),et tht'u d:io vdn dd toc d0 niy, cdn c6 su ho trd
ciia nghi€n cfu r,Oi cic nguyOn to ph6n-s xa
(fission - tlace) cDn-s nhu clinh tudi chinh x:ic c;ic

lcrp trim tich DO TLr bi bieh dang boi dft ge1'.



MAt trrr6c nOi Tam D3o

0 2 4 6 8 10 12 14 16 18 Km

Hinh 5. Bidfu dd tdng qu6t c6c thOng sei dia mao dac hung
ciia sudn TN Tam Drio

Re - d6 k6o dii cria luu vuc, Vf - ty sd gifra d0 rOng d6y vd d0 cao ciia
khe sudi (A - tinh tai didm dirt gAy c6t qua, B - c6ch 1 km vd phia

:- thuqng ngu6n), Hm - d0 cao ciia sudn truot ddc dfng trd nhdt

Re
0.7

0.6

0.5

o-4

khOng x6c dinh duoc, do
thiOu c6c sd li€u vC tutii tuyOr
ddi cfra c6c trdm tich ldng
suOi trong De Tri. DD sao c6c
kdt quri moi [l] vd bien do
trudt phdi 30 m, trong
Holocen 6 eap tnac Bd, tr6n
drit g5y Song Chriy dI cho
mOt tOc d0 dinh hu6ng cu thd
cd 3 mm/nim. Nhu vay, ndu
DGSL duoc coi ld mot drit
gly chinh trong DGSH vdi
lich su dia dong chung thi
tudi ciia cAc chuyen d0ng
ngang phiii niy ld cd 500-670
ngAn nEm. Ket qui nghiOn
criu GPS [5 | c0ng cho teic d0
chuydn dOng truot phrii cria
DGSH ld l-5 mm/nam, trong
khi d6, nhfrng dich truot x6c
dinh theo c6c yOu tO dia mao
tren DGSH o VAn Nam
(Trugg Qudc) tn 2-5 mm/ndm
tl L vA trung binh le 2
mm/ndm [4J. Cf cho ring
DGTD c6 tOc d0 trudt ngang
phrii cd l-2 mm/nim trong
thdi ki De Tir, thi c6c bieh

ult
,J

ut
Vfw.ml
400 |
2oo I

0[
Hm
300

200

100

0

Chuydn dOng trudt bang phrii doc DGTD, x6c dang niy c6 tudi l-2tr.n. Mat khec, theo ll5l,ncu
dinh qua su bidn deii hudng dong chaiy ciia h0 cho ring doc DGTD, bi€n d0 chuydnd0ng phrii cd
thOng khe su6i khi c6t ngang dft g5y cd khoring 5 - 7 km, thi tudi cria n6 ft ra cfrng cd tt 3,5 tr.n
l.5OO - 2.000 m (chua c6 din chung). Nhung cfrng hodc th4m chi ddn 7 tr.n. Nhfing stf li€u tr€n diy,
nhu trcn, tdc d0 chinh xhc ciachc chuydn d6ng ndy chi it, cfing ld nhilng thOng s6 cap nhat nhdt cho ddn' khi chrlng ta dinh duo. c rudi mor clch tin cay hon.

Bdng 2 . Trl sd gitra d9 rgng d6y vA d6 cao cia khe
sudi c5t ooTg 1 km nguoc ddng cha'y vd phia thftrng

ngudn (vi tri c5c didm xem hinh 2)

Didm tinh Vfw* Eld - Esc Erd - Esc Vf

Bdng 3. Tinh to5n tudi n6ng t6n cria diy Tam D3o

TOc dQ vd thdi gian nAng lOn

I mm/nim 0,5 mm/nam 0,1 mm/nam

,b
U)

Ho

H)i

t25
90

356
520
325
260
265
350
280
t96
120

20
25
25
75
60
50
50
50
150
100
s00

I
2
3
4
5

6

8

9
l0
ll

t25
220
410
460
567
348
380
347
230
105
48

0,160
0,161
0,061
0,153
0,135
0,164
o 155

0,143
0,588
0,664
5,952

0.15-1.18 tr.n
760 000 nIm

0,30-2,36 tr.n
1.5 tr.n

1,50- I 1,80 tr.n
7.6 tr.n

50 - 360
ng.nam

170 000 nEm

100 - 730
ng.nIm

340 000 nlm

0.50 - 3.60
tr.nim

1.70 tr.n

Ch[ thich : Ho - cic sudn rrudt cii nhdt ltinh
theo d0 cao dinh sefng niri), Hy - cic sudn trudt rd
nhat (th{p nhdt, s6t chAn nfii). Chfr in dAm chi c6c
gi6 tri trung binh.* Vfw, Eld - Esc. Erd - Esc tinh bans m6t
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ti01 vd nOi dung bIi biio, cfing nhu su

h6 tro vd kinh phi cho cAc dcn khdo s:it

thuc dia ; Ts Cung Thugng Chi (Vien

Dia chdt - TT KHTN&CNQG) de gifp
dd thu thAp trii li€u vr) h6 tro moi mat

trong cAc dot khio s1t, Ts TrAn Dinh

To d[ c6 nhfng trao deii li rho vd cac

kei qui rrghien cfu GPS rnoi nhAt tai

Vi0t Nanr. tr Minh Tftn di cung caP

nh[ng tu li€u viOn thlm,....

COng tac nghiOn cuu trOu cflng

duoc mot phdn h6 tr<v ti)i chinh cua dd

tni 6PO4E 02618 (W.A. /,uc'hiev'icz

chu nhiint) do uY ban Khoa hoc QuOc

gia (KBN) Ba L;rn tiii tro.
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SUMMARY

Morpho - tectonic characteristics of Tam Dao Fault

The Lo Riverfault nearTam Dao (North Vietnam)
is an young righflateral-normal fault which has been
active throughout the Quaternary. Rates of dextral
slip range between 1 - 2 mmlyr, whereas rates of
uplift can be estimated roughly at 0.1- 1 mm/yr.
The drainage deflection and arrangement of shutter
ridges suggest 1.5 - 2.0 km of dextral offset during
the past 1 - 2 m.y., and the height of the youngest
faceted spurs averages at 170 m. Analysis of
morphometric parameters of the mountain front at
Tam Dao indicates that this segment shows
properties typical for nearly rectilinear, young

normal scarps that belong to class I or ll of relative
tectonic activity and that are capable of generaling
potentially strong earthquakes in the future.
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