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PUT GAY TAM DAO

NGUYEN QUOC CUONG, WITOLD A. ZUCHIEWICZ

pirt gdy Tam Dzo (DGTD) 14 phdn dong nam
cua dut gdy Song Lo (PGSL), mot nhanh DB cta
doi dit gdy sau Song Hong (DGSH), chay doc theo
suon TN diy Tam Dao (hinh [). Trén binh d6, nd
duoc thé hién bing cic lineamen song song tao
thanh mot triing dai, hep, dang graben, phin cach
khai riolit Triat Tam Ddo c6 do cao 1.200 - 1.300
m, voi cac ddy déi lap xap cat - bot - sét ket va
cuoi két doi khi xen cac 16p mong da voi tudi Triat
thuong (he ting Van Lang) va bi phu mot Iép
mong béi tich, suon tich De Ta. Xa hon, vé phia
DN, xu4t hién mot khéi nang da voi oolitic, quic -
zit, filit tudi Cambri trung cua he ting Ha Giang.

DGTD dai tren 100 km, c6 dusng phuong tit
N42 °W dén N29 °W. Cong tac khdo sat cic suon
trugt déc ditng da dvoc thuc hién trén ca 3 doan co
dudng phuong hoi léch nhau nay (hink 2). Cic doc
trugt ndy xudt hien tir do cao khodang 1.200 m dén
200 - 150 m, tinh tir bé mat bdi tich. Dia hinh cta
chiing giam dédn vé phia BN (hinh 3). Buong phan
chia nudc ciing khong duge déng nhdt. Tren dinh
cAc song ndi cao nhat, ching phan doan cir 250 -
300 m mot, theo kiéu zic-zic (hinh 3), c6 thé do
anh hudng clia da géc trong qué trinh bao mon. O
gita lung chirng suon nii ¢c6 mot vai bién dang
tao thanh cac vai sut ¢c6 do cao giam din vé phia
DN tir 850 dén 90 m. Cac pha huy sudn doc nay
tring vdi cic dit gy phu nam xa hon, nhung song
song voi dat gdy chinh cét chan nli ¢ phia TN.
Chinh doc dudng dit gdy chinh nay, nhitng suon
doc truot co 86 vai do cao khic nhau (trung binh
170 m) da thé hien rat dac trung. Mat truot cd do
cao 16n nhat nam & doan gitta cia DGTD (hinh 3).

Sudn TN diy Tam Dao bi chia cit manh bdi cic
thung ling va nhiimg muong xo6i sau hinh chi V,
nhiéu noi trén 550 m. Cac thung ling bd tri theo
dang ki€u canh cay. thudng dac trung cho cic luu
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vue can xing, dai va hep. Chi s6 bét doi xting AF
[7] khong khic xa gia tri 50, cho thdy luu vuc
khong bi lech va chi s6 d6i ximg tric dién ngang T
[6] c6 gia tri gitta 0,21 va 0,32,... rdt dac trung cho
cac luu vuc doi ximg (bang 2).

Trén co s su ¢O mat cla cac go trugt ngang
chin trudc mat cic doc trugt va su chuyén doi
huéng dong chdy, bien do trugt bang phai tré
khong vuot qui 1.500 - 2.000 m (hinh 2).

Phan tich cic thong s& dia mao |2, 4] ta thdy,
mac dit trong diéu kién khi hau nhiét doi gid6 mua
dm uot, cac mit truot déc dimg trén suon TN Tam
Dio vin thé hien duge rd nét nhitng dac tinh cla
dirt gly truot thuan tré, nhu da duge mo ta ¢ vang
hoang mac Nevada va Calitornia [2, 4].

Chi 6 khic khuyu chan sudn nii - Smf |2, 4]
duoc tinh theo ty s6 Lmf/Ls, ma Lmf la do dai
dudng cong chay theo chan nli & nhing diém ma
sudn bi bien dang manh nhat, con Ls 12 doan thang
ctia sudn nhi :

Smf = Lmf/Ls

Swon nii lien quan dén hoat dong nang 1én tich
cuc, chan cla nd thudng thang va diac trung boi gia
trt Smf nho. D61 véi ving khi hau kho va nong
Smf = 1,0-1,6 dac trung cho ché do kién tao tich cuc,
Smf = 1,4-3,0 dic trung cho su hoat dong Kién tao
twong doi tich cuc, Smf = 1,8 - > 5 14 vung kém
tich cuec.

Nhiing gia tri tinh cho DGTD dao dong trong
khoang tir 1,04 dén 1,16 (hinh 4).

Nhu vay, di c6 tinh dén su hiéu chinh cic sai
6 do khic biét vé do bén cla di géc & hai bén dit
gdy, thi DGTD van dugce coi 14 kha tich cuc trong
thot gian hién dai.
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Hinh 1. So d6 dai dirt gdy tich cuc Song Hong (mo phong va bd sung trén co s i lieu cua [ 13, 15|
Miii tén chi huéng chuyén dong cua dt gdy. Rau chi tinh chat truot thuan cia dit gdy. S6 in dam chi
bien do truot ngang phai (tinh bang mét). Cic chit s6 khéc chi do cao tuyét doi (tinh bing mét). RRF : dit
s

gdy Song Hong, CRF : dirt gdy Song Chay, LRF : dut gdy Song Lo.

Nhu vay nhing long sudi rong s& cho gia tri Vt
cao, con cac khe sudi sau co dang chit V thi thuong
c6 gia tri VI nho. Chi s VI thap phan 4nh khe sudi
sau vai dong chay manh thudng lién quan dén qua
trinh nang 1én |8]. Ta c6 thé goi VI 14 chi s6 xac
dinh d¢ ning kién tao. Nhing gia tri Vf dugc 3]
dua ra 13 wr 0,05 dén 47, véi gia tri trung binh [4
1,3 - 11,0. Cac khe su6i cat suon TN Tam Ddo ¢
chi s6 Vf bién déi tr 0,061 dén 5,952 (trung binh
14 0,758), tinh tai diém cach dat gdy 1 km vé phia
thuong ngudn. Loai trit mot thung liing rong nhat &
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Hinh 2. So d6 dia mao suon tdy nam Tam Dio
Cic chif cai a-f chi cac luu vue cic khe susi di duoce chon dé tinh todn cic thong s6 dia mao - kién two

Bdng I. Chisé dé kéo dai va bat can xiing ctia mét s& luu vuc sudn Tay Nam Tam Dao

Luu vuc A (kmz) L (km) Re Ar (kmz) AF T
a 13,420 6,70 0,617 6,298 46.93 0.237
b 10,240 5,50 0,657 6.000 58,59 0,212
C 9,378 5,80 0,596 4,170 44,46 0,224
d 22,305 /=25 0.725 12,128 54,37 0,222
e 8,408 6,60 0,496 4,360 51,86 0315
f 28,235 8,50 0,705 17.420 61.70 0,276

Chu thich : A - dién tich luu vuc, L - d6 dai cuc dai luu vuc (doan thang néi 2 diém xa nhat), Ar - dién
tich phia bén phdi clia dong chay chinh (nhin tr thuong nguon xuéng), Re - do kéo dai luu vuc, AF - chi
s6 bat can xdng : AF = 100(Ar/A) (n€u AF > 50 hoic < 50 luu vue bi coi 13 nghiéng, AF = 50 luu vue ¢o
do can xirng tuyét d6i), T - chi s6 d6i xtng tric dién ngang : T = Da/Dd (Da - khoang cach tir duong gita
lvu vuc dén dudng gitta dong chiy hay dai uén khic, Dd - khoing céch tir gitta luu vue dén duong chia
nudce). Poi voi luu vue can ximg tuyét doi, T = 0. Do bat can xing ting khi T ting tr 0 dén |
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Hinh 3. Biéu d6 do cao cla cic ddc trugt tré (Hy), cac vai sut trung gian (Him) va dinh cao nhat
ctia dudng phan chia nude (Ho) doc suon Tam Ddo

phia DN (diém *11, hinh 2), Vf tinh dugc & chan
sudm TN Tam Dao s& thdp hon rét nhiéu, va co gid
tri 0,061 - 0,664, trung binh 14 0,238 (bdng 2).

Do kéo dai luu vuc - Re (3] cling 12 mot chi s6
tin cay d€ danh gia hoat tinh kién tao trong thoi
hién tai. Re = (2 V4 /VATIL (A - dién tich, L -
chiéu dai 16n nhit cta lwu vuc cung cép nudc,
thudng duoc tinh 14 doan thang ndi 2 diém xa nhat
cta nd. Trong vung khi hau kho cin, Re dugc tinh
trong khoang : < 0,50 doi v&i ché do kién tao tich
cue, 0,50 - 0,75 kha tich cuc va > 0,75 cho ché&
do kién tao yéu. Tinh toidn Re cho 6 Iuu vuc
thung liing trén suon TN Tam Do (hinh 2a-f), voi
céc tri gia tir 0,496 dén 0,725, cho thdy canh DB
cta DGTD dugc nang lén kha tich cuc (bang 1).

Nhitng 0 lieu dia mao dugc tinh toan dinh lurong
néu trén (hinh 4 & 5) du dé ching minh DGTD 1a
mot trong nhitng dit gdy tich cuc, va khong loai trir
khd nang sinh ra dong dat manh trong tuong lai.

Vi mirc do nghién ciru hién nay, chua thé xac
dinh dugc t6¢c do nang ha, cling nhv trugt bing doc
DGTD, do khong dinh duoc chinh xac tudi cia cac

thanh tao Neogen va De Ti. Su nang 1én manh mé
cla khai riolit Tam Dao cling da duoc R. Lacassin
va nnk [9], P.T. Trinh va nnk [ 13} d€ cap dén, nhung
khong dua ra mot gia tri t6c do cu thé. T nhifng
chiéu cao do dugc cla doc trugt & phdn thap nhat
cua dat gy (tré hon), cing voi cao do dinh song
nii cao nhat (cé hon) (H. 3 & 6), tudi gia dinh
cua chiang c6 thé duge udc tinh trén co sd so sanh
v6i cac s6 lieu do lap trac dia chinh xac (bdng 3).

Két qua dolap thuy chudn chinh x4c 1963-1985
[12] cho thdy, ngay nay chuyén dong thang dimg &
ving triing Song Héng bién ddi tix +1/mm/ndm (gdn
Viét Tri) dén -2 mm/nam (& DN Ha Noi). Hon nifa
nhitng két qua nghién ctru GPS médi day ciing cho
thdy nhitng chuyén dong hien dai x4y ra trén
DGSH ¢& khoang 0,3 prad/nam [5]. Téc do chuyén
dong duoc chon dé tinh toan (bang 3) 1a 0,1, 0,5
va 1 mm/nam. Do khong c6 ching cit cu thé nao,
nén nhiing téc do chuyén dong trén dugc coi nhu
khong déi trong sudt thdi gian chuyén dong. Néu
18y t6¢ do chuyén dong t6i thiéu 1a 0,lmm/nam, ta
co tudi nang lén twong (g cua séng nai cao nhat
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MAT TRUGC NUI TAM BAD
(BULL, 1977, 1978)

Suon doc tnual
Smf=LmfiLs ]

Boan A-B B-C c-D AD
Smi .

135000 1.164 0.962 1.040
Smf

1:56 600 0.930 0.924 0.929 0.930

Hudng 331° 318" 318"

Hinh 4. So d6 dia hinh suon tay nam Tam Dao (doan tir | - 9 trong hinh 2 : A trung véi diém 1,
B tring voi diém 4. C trang véi diém 7 va D tring vdi dieém 9) cho thiy gia tri Smf rat thap

(Ho) diy Tam Dao 1 7.6 tr.n va cic sudn doc
trugt dirt gdy tre nhat (Hy) ¢& khodng 1,7 tr.n. Thoi
di€émbit ddu nang 1én cta diy Tam Dao ¢6 1€ tring
voi thoi Ky ket thac trugt bang trai cia DGSH ma
theo [10] cho la vdo khodng 8-6 tr.n. Tiép theo,
néu 14y t6¢ do trung binh cao nhdt 1& Imm/nim,
tudi nang lén ¢é nhat s& 14 760 ngidn nim va tuong
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Umg. tré nhdt 12 170 ngan nam, c¢d nghia 14 trung
v&i ranh gi6i Brunhes/Matuyama va 1d woi cua
thoi ky biang ha ap chot. Trong tuong lai, dé€ giai
quyét thdu dio van dé tde do ndy, cdn o su hd trg
cua nghién clru vét cic nguyeén t6 phong xa
(fission - trace) cling nhu dinh twdi chinh xic cic
16p tram tich Dé Tt bi bién dang boi dit gly.



Mat trudc ndi Tam Pao

khong xac dinh duoc, do
thi€u cac s6 lieu vé tudi tuyeét
d6i cia cic trdm tich long
sudi trong Dé Ti. Du sao cic
két qud mai [11] vé bien do
trugt phai 30 m, trong
Holocen & dap Théc Ba, trén
dit gdy Song Chdy di cho
mot toc do dinh huéng cu thé

¢d 3 mm/nim. Nhu vay, néu
DGSL duogc coi 1a mot dat
gly chinh trong DGSH voi
lich s& dia dong chung thi
tudi cla cac chuyén dong
ngang phai ndy 1a c¢d 500-670
ngan nam. Két qua nghién
citu GPS [5] cing cho tdc do
chuyén dong truot phai ciia
DGSH 14 1-5 mm/nam, trong
khi d6, nhitng dich trugt xac

Hinh 5. Biéu dé t6ng quat cic thong s6 dia mao dic trung

ctia sudn TN Tam Pao

Re - d6 kéo dai cua luu vuc, Vf - ty s6 gilta do rong day va dd caoclia  [1], va
khe sudi (A - tinh tai diém dirt gdy cit qua, B - cich 1 km vé phia
thuong ngudn), Hm - do cao ctia suon truot doc dimg tré nhat

Chuyén dong truot bing phai doc PGTD, xac
dinh qua su bién d6i hudng dong chdy ctia he
thong khe sudi khi cit ngang dit gdy ¢ khodng
1.500 - 2.000 m (chua c6 dan ching). Nhung ciing
nhu trén, tc d6 chinh xé4c ctacac chuyén dong nay

Bdng 2. Tu sé giita dé rong day va do cao cla khe
sudi cét DGTD 1 km ngudc déng chiy vé phia thuong
nguén (vi tri cac diém xem hinh 2)

dinh theo céic yéu td dia mao
tren DGSH ¢ Van Nam
(Trung Qudc) 12 2-5 mm/nam
trung binh 1a 2
mm/nam [14]. C& cho ring
BGTD cb téc do trugt ngang
phdi ¢& 1-2 mm/nam trong
thot ky De Ta, thi cic bién
dang nay c¢6 tudi 1-2 tr.n. Mat khac, theo |15], néu
cho ring doc DGTD, bién do chuyéndong phai c&
5 - 7 km, thi tudi cua né it ra cling c& tir 3,5 tr.n
hoac tham chi dén 7 tr.n. Nhitng s6 liéu trén day,
chi it, cling lanhig thong s6 cap nhat nhat cho dén
khi chiing ta dinh dugc tudi mot cich tin cay hon.

Bdng 3. Tinh toan tudi nang I&n cta diy Tam Dao

Diém tinh Vfw* EId - Esc Erd- Esc  Vf

1 20 125 125 0,160
2 25 220 90 0,161
3 25 470 356 0,061
4 75 460 520 0,153
5 60 567 325 0,135
6 50 348 260 0,164
7 50 380 265 0,155
8 50 347 350 0,143
9 150 230 280 0,588
10 100 105 196 0,664
11 500 48 120 5,952

£ Tdc d6 va thoi gian nang lén

3
2 Imm/mim 0,5 mm/nim 0,1 mm/nim

* Vfw, Eld - Esc, Erd - Esc tinh bang mét

Ho 0.15-1,18 tr.n 0,30-2,36 tr.n 1,50-11,80 tr.n

760 000 nim 1.5 tr.n 7.6 tr.n
50 - 360 100 - 730 0.50 - 3.60
Hy ng.nam ng.nam tr.nam
170 000 nam 340 000 nim 1.70 tr.n

Chi thich : Ho - cic sudn truot c6 nhdt (tinh
theo do cao dinh séng nai), Hy - cic suon truot tré
nhdt (th4p nhat, sit chan nai). Chit in dam chi cac
gia tri trung binh.
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2 km

Iinh 6. Mat cit dia hinh theo phuong N 55 °E - cat ngang suon

Tam Dio duge vé cho timg km mot
4 2 vitrf diee gy cit qua

Nhyr vay ¢o thé ket luan : DGSL va cu the 1a doan
PN doc suon Tam Dio 1a mot dit gdy mang tinh
chat trugt ngang - phai - thuan kha tich cuc. Toc do
truot phai ¢d 1-2 mm/nam trong thoi gian 1-2 tr.n
vi tc do nang len clia ddy Tam Ddo it nhat cling
fa 0.1 mm/nam trong 1.7 tr.n. Cic thong s6 dia
mao - kién tao vira tinh toén va phan tich trén cho
phép liet dirt gy nay vao loai dit gy tich cuc va
tiém 4n kha nang phat sinh dong dit manh trong
tuong lai.

Cic tac gid chan thanh cam on : Gs Nguyén
Trong Yem va Gs Antoni A. Tokarski, dong chi
nhiem dé tai hop tic khoa hoc "Dia Dong luc mién
Bic Viet Nam" gitta TT KHTN&CNQG VN va
VHLKH BL di c6 nhitng chi dao cu thé vé § tuong
va muc tieu nghién ctru, nhiing gdp ¥ sira chia chi
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tiet vé noi dung bai bao, ciing nhu su
hé tro vé kinh phi cho cac dot khio sit
thuc dia ; Ts Cung Thuong Chi (Vién
Dia chat - TT KHTN&CNQG) di giap
dd thu thap tdi liéu va hd trg moi mat
trong cic dot khao sat, Ts Trin Dinh
To da co nhitng trao déi ly tha vé cac
két qui nghien ciu GPS méi nhit tai
Viet Nam, Lé Minh Tam da cung cdp
nhitng tu lieu vién tham,....

Cong tic nghiéen clu trén ciing
duoe mot phin hé trg tai chinh cua dé
tii 6PO4E 02618 (W.A. Zuchiewicz
chii nhiém) do Gy ban Khoa hoc Quoc
gia (KBN) Ba Lan tai tro.
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SUMMARY

Morpho - tectonic characteristics of Tam Dao Fault

The Lo Riverfault near Tam Dao (North Vietnam)
is an young right-lateral-normal fault which has been
active throughout the Quaternary. Rates of dextral
slip range between 1 - 2 mml/yr, 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 | or Il of relative
tectonic activity and that are capable of generating
potentially strong earthquakes in the future.
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