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I. MO DAU

M6 Ddm Dun thu0c phdn d6ng nam cua ddi
ki€n trirc Mezozoid SOng Dd, nim c6ch thi trdn
Nho Quan vd phia tdy b6c khoiing 10 km (/rirrlr 1t.

M6 nim trong mOt dei than thuOc diOp SrOi
Bdng (T3 n-r sb), c6 trd luong than ding kd nhir
ciia dii than vd dd duoc tidn hdnh khai th6c c6 qu1'

md tu nhiing nam 1918-1934.

Tuy trf luong khOng l6n nhung dAy li loai than
md c6 thd luyOn thinh than cfic cOng nghi€p. Vi
vAy n6 d6 duoc chir i il lAu. Trudc 1945 nguoi
Ph6p dd nghiOn ciru vd dia tdng, cdu trtc kien tao.
Ho cho rang vr)ng m6 ndy c6 ch'u truc uein nep
phrlc tap, vdi 4 ndp l6m chinh.

C6c nhd dia chdt ViOt Nam vi LiOn X0 sau d6
da tien hdnh tham dd ti mf vd cho ring m6 rhan c6
cdu trric don girin, chii ydu nhu mOt don nghiOng,
c5m vd dong bdc, vdi trdm tich chira than tueii Triar
thugng c6 chi€u ddy ld 1.730 m, trong d6 tdng
chria than chicm 700-750 m. Tdng thd c6 2'i via
than chinh, trong d6 c6 7 via c6 gi6 tri cOng

nghiep. Chidu dAy via thay d(ii fi 0,45 d€n 3,25 m.
Tring trii luongcdp B+C1 khoing 1.365.000tdn [3] .

Tuy nhiOn ho cflng cho rang c6c dft g5y kidn tao
c6 phuong tring vdi phuong ci'u trric (TB-DN) ldm
bicn ddi d6ng kd ch'u trfc m6 than.

Od tam 16 cdu trirc kidn tao phuc vU cho vicc
d6nh gi6lai trt luong vi chdt luong m6 than Ddm
Dtn, trong khu0n khd dd tdi khoa hoc cfia Vicn
Dia chdt vi Sd Khoa hoc COng ngh€ vd MOi truong
Ninh Binh (1996-1997) chring tOi tidn hdnh nghiOn
citu khu m6 bing mOt loat phuong ph6p calu trfc,
ki6n tao, dia dong luc, dia ver li. Kdt qui cho thdy
cdu trric cria m6 than cfing nhu lich srl ph6t tridn
cira n6 rdt phfc tap, trii qua nhidu pha kidn tao
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kh6c nhau,liOnquan ddn c6c chuydn dOng Mezozoi
muOn vd TAn Kidn tao. Dudi dxy ch(rng toi trinh
bdy m6t sd kdt quri nghiOn ciru, hy vong g6p phdn
ldm sing t6 them vd dac didm ca'u trrlc vi kieh tao
cua khu vuc niy trong giai doan Mezo-Kainozoi.

II. DAC o16rr,I cAu TRUC rcffI reo

I(hai quit chung vd chu tric m6 than

1. Dbc didm udn ndp

Khi nghiOn ciru vC ct'u tr(rc kiOn tao m6 than
DAm Dun c6c nhd dia chdt Ph6p dd x6c dinh su tdn
tai o da1, m0t loat cdc ndp udn, trong d6 c6 4 nCp

l6m chinh. Trong khi d6 c6c nhd dia chdt Vi0t Nam
voi su cOng tAc cua chuyOn gia Nga lai cho rang 6
day chi tdntai mOt donnghiOng vdi vdindp uOnphu
khOng dang kd. C6c phuong 6n tham dd chi ridr m6
than Dim Dun duo. c dua trcn quan didm ndy.

Cic khio s6.t cfia chfrng tOi cho thdy vd teing thd
phuong cdu truc TB-DN duoc duy tri 16 n6t, dtc
biet le A nria tly nam ciia m6. Tuy vAy huong c6m
ciia d6 lai bich ddi kha manh. Theo c6c tuydn cit
ngan-e khu m6, ttrd rim chuy<ln tir nghiOng dOng
bic sang n-ehiOng tay nam, vdi g6c nghiOng thudng
rdt lon (60-90"). TrOn hAu hdt c6c mat c6t ngang
d€u ttra1. sr.t c6 mlt cla c6c nep udn c6 mdt truc tri
deic dung d€n nam ngang, thAm tri dio nguoc.
Phuon_e rruc cfia chirng thay ddi rt TB-DN ddn
phuong DB-TN. TrOn thuc td c6 thd phAn chia c6c
nep uon 6 m6 than Ddm Drin thdnh c6c kidu sau :

a) Nep udn kidu A: n€p udn c6 mat trUc song
song v6i dudng -phuong cria d6 vd dudng brin 1€

thudng nem ngang. Kidu ndy thudng ld c6c ndp
udn l6n, du-o. c hinh thanh sdm nhdt, licn quan ddn
su kh6p lai cira bdn than theo phuong dOng b6c -
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Hinlt l. So d6 vi tri khu vuc md than Ddm Dun

tAy nam. C6c ndp uOn kieu niy thuong ddi, hep'

vdi mlt truc dOc dftng, hoac nghiOng vd phia dOng

b6c. Chtng thuong bi c6t xe, x€ dich boi c6c hoat

dong kidn tao muon hon. Dien hinh ld nep lOm k6o

ddi theo phuong TB-DN o phdn tay nam cria m6

vi c6c nOp l6i hai bcn c6nh cua n6, trong d6 c6 nep

l6i doc theo Song Lang. T4p hgp loat c6c ndp uon

kidu A con duoc bio tdn kh6 tot o khu vuc phia

b6c cria m6 thtnh 2 va J).

b) Kidu B : li c1c nOp uein c6 mat truc vuOng

g6c, hodc ch6o g6c voi duong phuong chinh cua

d6. Nguoc v1i c/ac ndp uon kieu A, cic nOp uon

kidu B c6 duong brin 16 doc dirng, hoic vdi g6c

nghiOng r{t l6n. C6c nep uon duoc hinh thdnh tai

nhflng noi d{t dL c6 g6c dOc ldn. Trong khu vuc

m6 Ddm Din ching tOi nhAn thdy nhidu nep uon

kidu B 6 circ cdp kh6c nhau : tD c6c nep uon nh6

kich thudc vdi centimet c6 cdu trric nhu c6nh chong

ch6ng, v6i kidu xoay theo chidu kim ddng h6 (diem

khrio sAt D9...), dcn vii m6t hoac hdng chuc m6t

nhu c6c ndp udn oin dang chir Zhay S nguoc, the

hiOn qu6 trinh xoay theo chidu kim d6ng hd, nhu o

c6c didm D3, D8, D67... tham chi c6 c6c ndp udn

lon kich thudc t6i hdng trdm m6t nhu o khu vuc

Trung tAm taicac diem D3, D4, D5, D56...

O c6c ndp udn nAy thudng b6t gap c6c tru xoay

thing dfng hinh tru trdn, c6 kich thu6c cd m6u l6i
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khoan (D51...), den vii m6t, thAm tri chuc m6t

(D3, D56...). Didu ndy cho thdy su xudt hicn cAc

momen xoay cuc b6 theo chidu kim dong hd, tap

trung doc theo c6c dut gly truot blng nhu Fl, F2...

(hinh 2).

c) Kidu c: li cAc nep uon mang tinh nghich

diio, v6i mOt c6nh doc, c6nh con lai gAn nam

ngang. Lnat ndp uon ndy kh6 ph6t tridn doc theo

ria dong b6c m6 than, noi tiep gi6p vdi drit gAy

Thung Vinh nhu c6c nOp uOn tai D16,D23...(ltirth
4). Cdc ncp uon kieu niy ld truong hop dac biOt

cua ki€u A. tuy nhiOn chring hinh thanh o clc giai

doan kh6c nhau, vdi cac ki0u dOng luc kh6c nhau.

2. Dbc ctidm cdrc pha hOy khe nr-tt vd du't g5y

Ket qui phAn tich cho thdy trong pham vi khu

m6 ph6t tridn manh nhdt ld hc thong nftt phuong

TB-DN, sau dOn 6 kinh tuyen, cudi cing l) 6 v!
tuyen. C6c khe nft phuong DB-TN k6m ph6t trien

nhxt. Tron nhidu khe nfit thdy phd bidn vct xu6c
kiOn tao vdi nhi6u phuong dich chuyen khSic nhau.

CAc khe nfit phrrong TB-DN dttoc sinh thdnh

du6i rinh huong cria c6c trtrong irng sudt kh6c nhau

vdi phuong n6n cuc dai 6 kinh tuyOn hoac 6 v!
tuyen, rdt phcibien ffong khu vuc. Phuong TB-DN
cfrng li phuong chrj dao cria c6c thdnh tao dia cht't

tai khu vuc TAy B6c. Nhidu mat ni,rt hoac dr?t g6y
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tring vdi bd mit phan lop' r'oi cic diu hicu 'l;cl''

truot bang 16 n6t.

Bin thAn ci'u trric b6n chfa than mii Dim Dun

auql-ii"rt rtinh bdi cac FD\'
Oni"* ;ng hai c6nh cua T,un=
Vil? phia dong b6c vd o Phia

tAy nam (hinh 2).

Hc thong clrc khe nf
tuyen vi 6 kinh tuYon cu

d6ng vai tro quan trong

trirc m6 Ddm DDn. Tron

v!
b[n
dirt
iiine prta nuv tien. hoin' trong uu :-": 9Y.: 

*tv

ff.*"^S 6 v! tuycn d6ng vai tro nhu ltrfn til tttitc

ciia c6c dft gay mang-tinh khu vuc phuong TB-

DN, theo kidu "duoi ngua" n6n eP'
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Didu dec biet li he cic khe nui phuong DB-TN

rdt it phdt tricn. mac du trin 'Jia 
hinh co mot s6 diii

d6i noac khe suOi phuong ni1 ' nhmg clc clc dau

fl[" f.lg" tao thi lai rdt it' Didu do mot ldn nlra

Xning Ainfr tinh qu luit cua qui trinh phA n,"' 
:.1

cua Czovskij, theo d6 do di€u kion thtlc tc cua cau

iJ., oon, hai mat phl huy cOng ung thi mat ndo

nO", 
"Ot"Onoong 

chinh cua cdu trirc sE phAt trien

d6i Phd huY chinh' Ngrroc lai mlt

ai vuong g6c voi Phtrong cua cdu

c6 nhidu cd hoi dc Phlt trion vd

thudng bi triOt ticu [ 4 l'
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Hinh 4. Pha kiOn tao (pha IV) vdi trucrng irng sudt n6n 6p theo phuong 6 v! tuydn : (6, = 196764, 5, -
8/20, 53 = 1941'10), tao nOn clc dirt g6y nghich chdm phuong 6 kinh tuyOh vA c6c ndp udn nghich diio vdi

met ffuc nem ngang (didm khrio sdt23)

III. TIEI\ HOA DIADONC I-UC

TrOn co s6 phAn tich cdc sd do khe nrit, vet
xudc kiOn tao bing c6c phuong ph6p kien tao vat
l!', c0ng nhu nghiOn criu dic didm bien dang udn
ndp, c6c ddu hiOu dich chuydn tr6ng thdy (tri vdi
milimet ddn hdng m6t vd hon n[a), cac td hdp hinh
hdi kidn tr[c... ch(rng t6i dd x6c dinh duo.c 4 pha
kidn tao co b:in, d6ng vai trd quyOt dinh trong viec
dinh hinh c6'u trtc cria m6 than Ddm Din.

a) Pha tht nhdt, voi hoat dOng n6n 6p ngang
phuong DB-TN, dd lim kh6p lai dia hdo chfa than
Ddm Din vdi hai ditt g5y nghich 6 ria tAy nam
(dftt g6y SOng [ang) vd ria dong bic (dr1t g6y

Thung Vinh). Hoat dOng nghich chom ndy dd lai
dt'u vet tr€n c6c d6 vOi niri Thung Vinh - Hang
Khi. Ln khoan LK8, tron mat c6t B-B', dd gap d6
vOi bi dap vd & dO sAu vd.i m6t, nhung dOn d0 sAu

53 m lai gap c6c trdm tich cfra diOp SuOi Bdng (T3
nr sb). Phia tAy nam tai khu vuc dAp Th6c ta (D97)
quan s6t duoc c6c chdm vdy theo c6c met ffuot
thoiii phuong TB-DN, kdm theo m6t Ioat c6c vdt
nrlt t6ch phuong DB-TN [2].

Tai khu Trung tAm (D4) c6c vdt xudc tr€n c6c
mAt truot phuong 6 v! tuydn vi 6 v! tuy€n, phdn
6nh hoat d6ng cria pha I kh6 16 n6t, vdi trudrng rlng
sudt dac trung kidu n6n 6p - trugt b6ng : \: 42
< l4o, 62 :294 < 50o, 63 : 142 < 36". Tai didm khrio
s6tD25 quan s6t duoc c6c dich ngang phrii cila cdc
nrit phuong 6 kinh tuydn phrin 6nh pha I r5 n6t.

Vai trd chinh ciia pha I li tao drmg mot loar
c6c ndp uon phuong TB-DN (kidu A), x6c dinh c6c
ydu td ca'u trtrc co bin cria b<Jn than Ddm Drin.
KhOng loai trri khi nang pha niy cdn tao duoc m0t
sef ndp udn nghich drio.

Vd co bdn pha I ld pha kidn tao mang tinh n6n
6p 16 n6t vli cdc n6n 6p cuc dai 6r dinh hudng theo
phuong DB-TN, gdn nam ngang. C6c Ong sudt t6ch
cuc dai dinh hudng theo phuong TB-DN vdi g6c
nghi€ng ldn, lirc nghiOng vd DN, lic nghi€ng vd TB,
tao nen s1l ggn s6ng crla duong ban ld c6c ndp udn.

b) Pha tht hai, duo. c dac trung bdi su xO ddy
manh c6c via than theo phuong BTB - NDN, tao
n€n mOt loat c6c nOp uOn kidu B vdi c6c trg xoay
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vit hay xanh ctru long.
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Hinh 5. Pha kidn tao III. N6n 6p phuong 6 kinh tuydn v6i c6,c drit gay nghich phuong TTB-DDN,
mat trudt nghieng tay nam

Vi0c x6c lQp nOp l6m vd kidu hinh dOng hoc
cria drit g6y Fl 6 day lam chfing ra phii xem x6t lai
cdc via than duoc dat tcn tu I dch )(IV, trOn thu. c tc
chfng chi ld 4-5 via. Hoat d6ng uon ndp vn dut gAy

dd ldm cho ching lap lai 4 ldn l0 trOn mdt ddt
(hinh 2 vd 3).

Dac didm c6c khe nfrt, mat ffud ve dft gdy ldn
(Fl, F3, SOng tang, Thung Vinh...)chotrdy pha III
c6 thoi gian hoat dOng ng6n hon c6c pha trudc; chri
ydu gAyn€n c6c bidn dang don,vdicdcvdtnirt,mat
truot vdi v0t xudc ki€n tao in 16, phin 6nh c6c n6n
6p cuc dai theo phuong 6 kinh tuydn cria pha III. Co
bdn pha ndy c6 kidu truong ring sudt truot bang.

d) Pha thft tr,ld pha kiOn tao cu(ii cr)ng c6 thd
ghi nhAn duoc trong pham vi mo than Ddm Din ;

cudng dO khOng thua k6m c6c pha trudc. C6c n6n
6p cuc dai dinh hudng theo phuong 6 v! tuyOn, h€
qui le su xudt hicn loat c6c dftt g6y chdm nghich
phuong 6 kinh tuyOn vd c6c nOp u6n c6 truc cung
phuong di kdm, thudng mang tinh nghich d6o, nhu
tai c6c khu vuc D8, D16, D23,D28... (hinh 4).

Ngodi ra. pha thri tu cdn g1y nOn c6c dich
chuydn ph:ii doc mOt sd drlt g6y phuong DB-TN
mdi hinh thdnh (D8, D10...).

C6c phAn tich vd trudng irng sua't kiOn tao cho
thdy pha IV c6 ki6u truong ring sudt n6n 6p - trugr
bang, hoac truot bang - n6n 6p (bring l).

NHAN xEr vA rfr luAw
l) Vd cdu trirc m6 Ddm Drin nhu mot dia hdo

nh6 kep gita c6c thdnh tao dA vOi Triat trung, diOp

Ddng Giao. C6c hoat d6ng kiOn tao sau d6 dd d6n
n6n, co rirt bdn chfa than llm cho n6, c6 cdu truc
rdt phfic tap, v6i nhidu nep ufin, c6 bi€n d0 vi quy
mO kh6c nhau, khOng phdi ld mOt don nghiOng.

C6 thd phAn biet 3 kidu ndp udn co brin phrin
/anh chc chc do dia dOng htc. "Kidu A", drrong brin

ld ddc dtrng vA song song v6i drrdng phuong cria
via d6; c6 xu hudng gAn nim ngang. " Kidu 8", mILt
truc gAn thdng dring, nhung vuOng hoac ch6o g6c
v6i duong phuong chinh ciia via d6, dudng brin ld
ddc dfing. "Kidu C", bao gdm c6c nOp udn dang
nghich drio, mat truc r{t thoii cho ddn nim ngang.

2) Cic via than c6 cau trfic kh6 da dang vd
phitc tap, nhung phAn bei theo nhfng quy luAt nhdt
dinh, v6i ba chim chinh : chr)m th0 nhdt nim 6
phia tAy nam, trong mOt nOp l6m k6o ddi phuong
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