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PHAN TiCH BIEN PONG LONG DAN SONG CHU
QUA TAI LIEU PO DAC VA ANH VIEN THAM

Nguyén Thi Thu Huyén, PGS.TS Nguyén Thanh Hing, Vii Pinh Cwong
Phong Thi nghiém Trong diém quéc gia vé Béng luc hoc song bién

Pham Quang Son

Vien Han lim Khoa hoc Cong nghé Viét Nam

Tom tit: Trong nhimg nam gan ddy, ving ha luu song Chu phai déi mdt véi inh trang long dan
bi bién dong manh. Bén canh sy bién dong long dan theo quy ludt tuong tac thuy thach dong luc
tw nhién cia dong song, long dan song Chu con bi bién dong do tic ddng ciia con nguoi trén
dong chinh nhu xdy dung ho chi thuong nguon diéu tiét dong chay, khai thic cit long song.
Bai bdo gidi thiéu mot s6 két qua nghién ciru qua trinh bién dong long ddn song Chu doan tir ha
lew ho Gira Pat dén nga ba Gzang thong qua so lieu do dac thye té va dnh vién tham.

Tir khod: song Chu, dién bién long din, sat l6bo song, tic dpng ho chiva;

Summary. In recent years, Chu river, downstream of Cua Dat reservoir (Thanh Hoa
province), has faced with river bed change severely. Beside of the river change due to
hydrodynamics and sediment transport naturally, the river morphology has been changed due
to impact of human activities on the main river, as building reservoir, and sand mining. This
paper presents some initial results in analysing the river morphology from downstream of Cua
Dat reservoir to the Giang bifurcation based on measurements data of topographic, geological
data and remote sensing.

Keyword: Chu river, river evolution, river bank erosion, impact of reservoir.

I. PATVAN PE dén Bai Thuong nén dia chit long séng chu
yéu 1a bon sét, cudi soi 1an cét mau; va khu
vue tir Bai Thuong dén nhép luu voi song
Ma tai ngd ba Giang nén dia chét long séng

1.1 Tong quan vé khu wirc nghién ciru

Song Chu la phu luu Ién nhat cta hé thong
song Ma. Song Chu dai 325km, phan chay vao oy yéu 1a cugi soi, dét cudi, cét, dat sét pha
Viét Nam dalA 160km, qua‘ cac huyf;n Qué v bun sét pha [4]. Trong nhiéu nam gan
Phong  (Ngh¢ = An), Thuong ~ Xudn,Tho 45y khihgu bién dbi din dén ché do dong
Xuan (Thanh Hoa) va nhdp hru voi song Ma 50 ciing bidn dbi, viee didu tié cia cac hd
tai nga ba Giang Voi di€u kién dia chat phan chtra thuong ngudn Hua Na, Cira Pat (hd
thanh-cac khu vye 16 rt: khu vuc tr thuong -y pag bét du van hanh nam 2009) da lam
nguon song Chu dén cua D?I phan b? nh?m anh huéng nhi€u dén ché d6 dong chay song
thach trong cac doan ndy chu yéu la tram tich  chu Them vao d6 14 cac hoat dong xay
h-l? nguyén A}nacn,q.a xen k& dé,V(A)l;.!fhu Y}IC :[u dung hé diéu tiét, dap chin va hoat dong
Cua Dat dén Bai Thupng o6 nhi€u bai boL  ypaj thac ngudn nuéc, khai thac cat & cac bi
tang da goc nam sau; khu vue tir Cra Dat - 510 1ong song di 1am bién ddi dong chay

va mét can bang lugng bun cat dan dén long
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ddi hinh thai doan séng Chu 13 hién tuong x6i
16 bd song ¢ ha luu hd Qira Pat, nhidu vi tri
doc tuyén song Chu bi sat 10 nghiém trong
Nguyén nhan so bd xac dinh 1a do mét luong
16n bin duyce giit laitai cac hd chia gay ra mit
can bang bin cit ¢ ha du, cing vdi cac téc

Hinh 1: Sat lomai dé ta song Chu
taixd Thiéu Vii nam 2012

II. PHUONG PHAPNGHIEN C UU

Phan tich hién trang va xac dinh bién dong
long dan sdng Chu tir 6 liéu thyc do 1a mot
vén dé phirc tap vi @i hoi nhiéu sé lidutrong
qua khir, da dang vé loai s liéu nhur s5 lidu vé
thuy van, s liéu vé dia hinh long dan, hinh
thai mat bang va sd liéu dia chat. Do d can c6
céch tiép can va phuong phép nghién cirukhéc
nhau. Trong nghién ctru nay & két hop cac
phuong phap:

- Phuong phép tong hop, théng ké 5 liéu dia
hinh, thuy van, dia chat thuthép duoc.

- Phuong phép phén tich tai liéulich sir: cac tai
liéu vé& dia hinh, dia chat, thily vin duoc so
sanh, phén tich danh gia bién dong qua céc
thoi ky khéc nhau.

- Phuong phép vién tham va GIS: phan tich
anh vién thim chyp khu vyc nghién ciru qua
cac thoi diém lich sir dé danh gia bién dong

dong cua con ngudi dén dong chay va long
dan. D& tim giai phap én dinh cho hé théng dé
diéu cling nhu cac congtrinh trén song nghién
clru ndy phan tich bién dong long din song
Chu qua céc giai doan tu  liéudo dac.
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Hinh 2. Vi trimat cit do dia hinh, ho khoan
dia chatva tram khao sit do thity van trén
dogn song nghién ciu
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III. KET Q UA VA THAO LUAN

3.1 Bién dong long din gy sat 16 bo séng va
cong trinh dé diéu

Két qua didu tra thuthap sb liéu cho thiy trén
tuyén song Chu trong nhitng nam gin dy c6
mét s6 trong diém x6i 10 ong song gay sat 16
bd song anh hudng nghiém trong dén an toan
dé diéu, lam hu hai (gay sat chan ké hodc sat
truot mai d€) cac cong trinh ke bao vé cacvi
tri sat 16 chti yéu nam vé phia by dé ta song
Chu (Bang1).

Tu bang s6 liéu cd thé nhan théy, cacvitri sat
16 hau hét 1a tai cac vi tri song cong, dong
chay ¢6 Iuu tdc 16n ap sét bd vao mua 1i, céc
vitri sat 1& d3 duoc ke bao vé va én dinh trong
giai doan 2006 - 2012. Tuy nhién, dén nim
2013 rét nhiéu diém sat 1& da xuét hién tai céc
diém xung yéunay.
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Bang 1: Vi tri cic diém sat 16' nghiém trong doc tuyén song Chu

TT Pia danh Vi tri theo Km dé T(il’:acf) i Mirc d thiét hai
K3,120-K3,320 - ' 5 5 to
I |Poan ke xaTho Minh 2003-2005, B;ﬂ sat ’lor c’uc b ting
ta Chu 2013 mang, vach ding
\ K13+101- 2003-2005, |Bi sut hing chan, mai ké
2 |Poan ké Mau Xanh K13+300ta Chu  [2013 bi 16¢ 16
3 bé, ke Van Lo -Bét Cang,|K24,142-K25,226 (1996, 2003-| Sat trurot mai dé phia song,
xa Tho Nguyén httu Chu 2005,2013 | bai phiathuong luu ke
4 |Pé ke Cang Ha, xd Tho K18,926-K20,2  |2003-2005, Sat 16
Truong - xa Thiéu Ngoc  [ta Chu 2013 ’
5 [Poan @, ké Thi€u Vii K24 - K25ta Chu |2013 Sat 1o
K275 -K285
6 [DPoan d€, ké ThiéuTicn 2013 Sat 1o
ta Chu
&8 ke oc xi|K38,0-K383 .
7 Dogn qe, ke thudc xa 2003-2005, Sat bo sét chan dé
Thi¢u Tam hitu Chu 2013

Nguon: Chi cuc Dé diéu va PCLB Thanh Hoa, 2013

3.2 Bién donglong din song Chu qua tii li¢u
dia hinh

Tai liéu dia hinh long song Chuthu thap dugc
cho nghién cru gdm tai liéu mit cit ngang
song dugc do dac trong cac nam 1999, 2008,
2011- 2014. Qua phan tich sb liéu nhiéu nam
cho thay:

- Puong lach sau c6 su bién ddi dang ké,
nhimg ndm gan diy cao do day song ¢ xu
thé ha thap dan (Hinh 3), dic biét 1a doan
cach dap Cuabat khoang 10km long sdng bi
ha thap xudng gin 6 m (ndm 2008 so Vvéi
ndm 1999). Trong giai doan 2011 - 2014, cao
do day song doan tir sau dap Bai Thuong dén
nga ba Giang c6 su bién dong 16n, tai khu
vuc cach dap Bai Thuong 15km vé ha luu
day song bi x6i sau xudng khoang 7m so véi
nam 1999, khu vuc gin ngd ba Giang x6i sdu
khoang gan 5m.

Dhidn bl bt et doc s Ol phis by du dogn san b Cim Tyt
{ Gilal dagn mhny 1999-2014)

xe i)

Ehotng cich o sing ol

Hinh 3. Dién bién cao dg lach siu doc song
Chu tir sau ho Cua Dat dénngda ba Giang

- MGt cit ngang: Chiéu rong mit cit ngang tai
céc i tri so sanh bién doi khongnhiéu, chénh
l1&ch trung binh 1a 89 m, I6n nhét 14 159m (tai
mit cit SCHU47). Déi voi cao trinh day séng
tai cac vi tri qua cac nim co sy bién ddi co
nim ong sdng duoc bdi n, cd nim bi x6i di.
Mirc d6 ha thdp mit cét trén tuyén song Chu tir
mit cidt SCH30 dén mit cit SCH52 1én nhét la
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542 m tai mit cit SCH32 va it nhét 14 0.16 tai
mit cat SCH41. Mot s6 mat cat nhu SCHU36,
SCH37, SCH41 va song Chu SCH52 ¢ su
bién doi manh: mit cit SCH36 long song ha
thap lién tuc tir cao dd 2.89 m xubng 1.98 m,
trung binh hon 0.45 m/nam; mét cit SCHU37
dao dong lon nhét 12 2.1m, tir cao d 4.0l m

xuéng 1.90 m; mat cit SCHU52 toan bd
1ong song bj ha thap, nhiéu nhat 1a 7.6m, tir
cao do 1.08 m xuéng -6.58 m. Véi su ha
thap long sdong nhu trén c6 thé 1a mot trong
nhiing nguyén nhan dan dén sat 16 bd song
xdy ra & nhiéu vi tri doc song Chu (Bang 2
va Hinh 4).

Bang 2. Bién ddi cao do diy va chiéu rong long chinh trén mit cit ngang séng Chu

(m)

Vi tri Cao d§ day thApnhat (m) Chiéu rong long chinh (m)
Tén KC tir Chénh Chénh
mit Cira | Nam | Nam | Nam | Nam | léch | Nam | Nam | Nam | Nam | Iénh
. i.t bat | 2008 | 2011 | 2012 | 2013 | 16n | 2008 | 2011 | 2012 | 2013 | 16m

nhit nhét

SC30(29359 | 324 | 422 | 44 34

1.17 | 379 | 351 [ 380 | 349 31

SC32 134310 | -5.50 ] -0.08 | -0.09 | -3.14

542 | 358 | 356 | 353 | 334 24

SC33 35866 1.09 | 1.6 | 148 | 4.73

364 | 333 | 346 [ 263 | 346 83

SC34 37983 1.66 | 2.56 | 233 | 3.36

1.7 652 | 542 | 653 | 657 115

SC35(40264 [ 094 |-0.33-0.51 | -1.02

196 | 355 | 394 510 | 354 | 155

SC36 42180 ( 2.09 | 2.66 | 297 | 1.63

134 | 399 | 409 [ 399 | 351 58

SC37144230 ) 061 | 093 | 204 | 09

143 | 275 | 376 | 410 | 410 135

SC38 45852 -0.69| 061 [ 123 | 0.6

192 | 352 | 397 | 304 | 315 92

SC41 51188 039 | 052 | 039 | 0.55

0.16 | 387 | 322 | 325 | 431 109

SC42 (53440  -1.34 |1 -0.61 [ 0.58 | 0.69

203 | 323 | 410 | 327 | 279 | 131

SC45158924  -1.65 1 -0.96 | -1.22 | -1.04

069 | 310 | 195 | 311 | 311 116

SC46 | 60608 | -3.90 1 -1.92 1 -1.19 | -2.76

271 | 226 | 224 | 226 | 229 5

SC47 162319 | -1.81 | -2.13 | -2.71 | -3.48

167 | 276 | 219 [ 307 | 378 | 159

SC48 63894 | -3.89 | -5.01 | -4.85 | -3.82

1.19 | 241 | 184 | 266 | 218 82

SC49 | 64908 | -5.44 | -5.68 | -3.86 | -5.3

1.82 | 187 | 237 | 236 | 214 50

SC50 | 66753 | -1.60 | -4.93 | -4.3 | -4.77

333 | 235 | 226 | 235 | 348 122

SC51169330 | -5.19 | -4.83 | -5.42 | -6.52

1.69 | 247 | 300 | 318 | 296 71

SC52 | 72977 | -3.74 | -4.1 | -3.39 | -6.58

319 | 423 | 393 [ 403 | 502 | 110
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DIEN BIEN MAT CAT NGANG SONG CHU TAI VI TRI MAT
CAT SC36 QUA CAC NAM (Giai doan 2008 - 2014)
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DIEN BIEN MAT CAT NGANG SONG CHU TAI VI TRI MAT CAT
SC52 QUA CAC NAM (Giai doan 2005 - 2014)
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Hinh4. Dién bién mét s6 mdt citngang trén song Chu

33 Phan tich bién djng long din séng Chu
qua tii liéu dnh vién tham

Nghién ctru da phan tich dién bién vi tri duong
bd doan sdng Chu tir sau hd Cia Pat t6i ngi
ba Giang qua cac thoi diém (date) anh vé tinh

Landsat (MSS, TM, ETM, OLI) va ban d dia
hinh UTM cac nam tir 1965 dén 2013 (Hinh
5). Cac anh sir dung c6 & phan giai khong
gian tr 15m dén 30m, duoc xir Iy trén hé
thong phan mém P CI-Geomatica9.1 [3].

Bang 3.Bién ddi chiéu rong long chinh séng Chu trén anh vién tham

Vi tri theo B¢ rong long chinh (m)

mit ¢it [ Nam 1965 | Nam 1975 | Nam 1990 | Nim 2001 | Nam 2013 | Ghi chi
MC29 135 176.7 137.9 140 158.7
MC30 224.5 111.2 190.5 165.3 224.4
MC31 264.4 213.5 233.9 157.1 168.6
MC32 130 157.3 96 141 203
MC33 154.4 206 120 130 150
MC34 180 250 130 160 390
MC35 250 200 300 190 200
MC 36 170 130 170 270 270
MC37 41 172 170 87.1 260
MC 38 140 175.3 125.3 117.8 234
MC39 695 147.8 126 153.7 207.5
MC40 126.8 184 193 200 240
MC41 100 135 108.2 928 170
MC42 119.4 156.4 114 180 228.5
MC43 109.4 119 146.3 143.9 169.5
MC44 110 120 130 130.3 230.5
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Vi tri theo Bé rong long chinh (m)
mit cit Nim 1965 | Nam 1975 | Nam 1990 | Nam 2001 | Nam 2013 | Ghi cha
MC45 100.7 165.4 146.3 151.2 203
MC46 120 162 161.2 154.1 219.6
MC47 142.5 123.8 161 185.1 205
MC48 159.5 170 151.4 180 1523
MC49 126.1 163 173.2 155.7 162.7
MC 50 194 198.3 192.6 157.2 272.4
MC 51 109.6 169.2 126 125.9 252.5
MC52 420 580 320 330 480

Qua phéan tich mat béng mot s6 nam cu thé
1965, 1975, 1990, 2001 va 2013 tai mot sd vi
tri nghién ctru cho thay bé rong 1ong chinh ¢o
sy bién ddi 16n ¢6 doan sdng duge mo rong ra
c6 doan song bi thuhep di, chénh &ch lon nhat

1 260 m va bé nhét 1 28,6 m va trung binh 1
116.7 m . Mot s6 bii dugc hinh thanh hoic
mét di nhu tai mat cit SCH35 (nam 1990),
SCH36 (nam 1965), SCH37 (ndm2013).

T ———

CHI THESH

b REE

vma "H A

R v b

Hinh 5. Bién dong long dan song Chu tirmdt cit SCH35 dén SCH37 qua anh vién tham

Qua phan tich cho thdy, trong 48 nim qua
(1965-2013) long din sdng Chu bién dong
manh theo chiéu ngangtrong khéng gian nam
gitra hai tuyén déta-dé hiru. Mot b vi tri c6 s
bién dong long din manh nhu: doan ngi ba
song Am - song Chu, doan Xuan Hoa - Tao
Lap, doan Xuan Yén - TT. Tho Xuan, doan

Thiéu Phuc. Péc biét trén doan séng ndy co
nhiéu dinh cong, ¢6 ban kinh cong (R) thay dbi
rét 16n tr 350m dén 1.800m; nhu céc dinh
cong: Xudn Thién - Tho Dién (R=1.670m);
dinh cong Tao Lap — Xuin Hoa (R=1.270m);
dinh cong Xuan Téan — Xuan Thanh (R=750m);
dinh cong Thiéu Vii - Thiéu Toan (R=780m),
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dinh cong Thi€u Chau - Thiu Nguyén
(R=950m), dinh cong Thi¢u Hop - Thi¢u Tan
(R=830m)... Nhing diém bd sdng bi sat &
manh dugc ghi nhin trong nhimgnam vua qua

[ KHOA HOC CONG NGHE

cling tring v&i nhimg noi long dan bién dang
va phét trien manh cua cac dinh cong trén
dong song Chu.

Phoc Thk

Tha X- 7ng
Xu@nD- ng

§Ep B, iTh-ing
TT. Lam S—n

Xu@nB, i

/ chét hkh

n"m 1965
______ n"m 1975
n’"m 1990
n"m 2001

Thi L@n ——————————— " Mm2013

§2 s«ng

0 1 2Km
————

TT. Sao Vung

TT.V' nHy ThiOu Nguy® n

Thitu Ly

Thiu Trung

Thibu Ch@u

ThibuKh, nh

ThiOu Ven

Thibu Giao

Hinh 6. Bién djng long dan séng Chu qua tu liéu anh vién tham (giai dogn 1965-2013)

34 Céc yéu t6 chinh anh hwéng dén qua
trinh bien dong long dan song Chu

+ Anh huong ciia yéu 16 thity véin, thiy luc, bim cat:
- Yéu'td thuy van, thiy lyc:

Mua lii trén song Chu kéo dai tir thang VII-X,
chiém 63%-73% tong lwrong dong chdy ctianam,

mua can turthang XI-VI nam sau. Ba thang co
dong chay 16n nhat 1 cac thang VIIIX chiém
52-60% luong dong chdy cd ndm. Thang co
luong dong chay 1on nhét 14 thang IX, chiém tir
20-24% téng lrong dong chay canam.

Phén phdi dong chay trung binh théng trong
nam ctia mot b tram song Chu nhur sau:
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Bang 4. Dong chay trung binh cic thing tai motso6 tram trén song (m’/s)

Tram 1 II 41 IV |V VI | VII (VI [IX [X |XI |XII |TB
ClhabDat | 551445404 43 [763] 124 | 156|233 [292 262|126 | 726|128
ﬁgﬁng 418 336(288]1295]14021809 (114 (189 [237]162]895]57.1]92.1
Xua}n 325119113617 |[518 124 | 156|296 (471 (286|155 | 603|140
Khanh

Su phan bS5 dong chay nam trén luu vuc phu
thudc vao phan bd mua va cic nhan t6 mit
dém, dia chét, tho nhudng cua lvu vuc. Ving
thupng nguon séng Chu lrong dong chay
tuong d6i nho, sau khi qua bién giéi Viét Lao,
luong dong chay ting déang k& Tu Muong
Hinh dén Béi Thuong do dia hinh thuan loi,

luu lugng dong chdy tang, tai Cua Dat
Mo=20.51/skm’.

Dong chay kiét chiém 26% tong luong dong
chdy nam, kéo dai 8 thang tir thdng XI-VL Ty
1¢ phan phditrung binh lugng dng chay céc
thang mua can so voi dong chay nam tai mot
s6 tram thiy van trén sdng Chu nhu bang 5:

Bang 5. Ty 1é dong chay kiét tai mot s6 tram luu viresong Chu (%)

Tram XII | I I v A\ VI
Muong Hinh 5 4 3 2.6 3 4 8
Cura Dat 4 3 2.7 3 4 7
Xuan Khéanh 4 2 1 1 1 3 8

Luong dong chdy mua kiét tai Xuan Khanh
giam thap nhat la do dong chéy trén song Chu
da bi chuyén vao hé thong thuy nong song Chu

tu dap dang BaiThuong,
Dong chay 1ii 16n nhét song Chu thudng xudt
hién vao thang IX, tan suat 41.5%

Béng 6. Tan suit xuit hi¢n dong chay lii tai tram Cira Pat

Tram \% VI VII

VIII IX X XI

Ctra Dat 24 0 49

19.5 415 244 7

Trén sdong Chu tai Xuan Khénh cudng suat
muyc nude lii binh quin khoang 15-20 cm/,
caonht dat 80-100 cro/h.

Ké qua khao sat do dac thiy van trén tuyén
song Chu, tai hai tram T VSC2 thuong luungi

ba séng Chwsong Am va TVSC3 thuong luu
ngad ba song Chwséng Ma trong mua kiét (tir
ngdy 10-15/5/2014 - vi tri cac tram nhu Hinh
2) cho thdy luutdc dong chay tréntuyén song
Chu khong 16n, trung binh dat 0,5m/s, lwutde
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thay tridu nén hru tdc dong chay 16n hon dat
145 m/s[3].

dong chay lon nhét tai tram TVSC2 chi dat
0,65 m/s, tai tram T VSC3 do anh hudng cta

Béang 7.Cac dac trun g thiy van, thiy lwe tai tram TVSC2 va TVSC3

Tram do Vinax (m1/5) Vig (m/s) Quax (M?/5) Quin (m*/5)
TVSC2 0.65 0.5 105 76
TVSC3® 145 0.5 360 2304

Ghi chii: Tram TVSC3™ la tram anh huong ciia thity triéu

Tt nhitng théng ké trén cho thdy, dong chay
trén song Chu bién d6i manh theo thdi gian va
khong gian: mua ki¢t kéo dai tam thang va
lwong dong chay chi chiém khoang 26% lrong
dong chdy ndm lam bun cét long song va bo
song bi bo 101, trong khi d6 lugng dong chay
1i 16n tép trung trongthdi gian ngin voi cuong
suat 1ii 1én nhanh, luutdc dong chay 1ii 16n da
lam sat 16 bo va gay dién bién boi x6i long dan
nghiém trong. Pay ciing chinh 1a mft trong
nhimg nguyén nhan quan trong nhat anh
huong &n qua trinh sat 16 bo va bién dong
long dan sdng Chu.

- Yéutd bin cét:

Theo tai li¢u nghién ctru trudc day [2], ham
luong phul sa 16n nhat vao mua 1 dat 2,83
kg/m’ tai Xuan Khanh trén song Chu ngiy
10/8/1976. Ham hrong bun cét trung binh tai
Xuén Khanh 1a 192 g/m’, trung binh tai song
Am dat 181g/m’>. Séng Chu chuyén vé ha du 1
0,848 triéutan phu sa. Tai Xuan Khanh hé s
xam thyc dat 114 tAn/km’.

Theo tai liéu khao sat do dac mditai haitram
TVSC2 va TVSC3 tir 10-15/52014, ham
luong phu sa 16n nhat dat 22,8g/m’, nho nhat
chi dat 7 2g/m’ tai tram TVSC2 va 16n nhét
dat 149 3g/m’, nho nhét dat 3,6 g/m’ tai tram
T VSC3.

Nhu vy, luong bin cét song Chu chuyén vé
ha du khéng doi dao, thude vao mire trung
binh va dang c6 xu thé giam rd rét do cac hd
chtia thuong ngudn da giit lai phan 16n luong
bun cat trong long hd. Sy thiéuhut bin cat nay
1a nguyén nhan rat quan trong giy sat 16 bo va
bién ddng long dan séng Chu.

+ Anh huwong cia yéu 1 dia chat:

Két qua khoan khao sét dia chét long séng tir
ha luu dap Bai Thugng dén hop luu séng Ma
(Bang 8) gom 13 hd khoan tir HK-C4 dén
HK-C17 (Hinh 2) cho thdy vat liéu cac 16p 1a
bin sét pha mau xam den; 16p 2 14 cét hat to
€O sO1 san mau xam vang, xam nau, bdo hoa
nudc chat vua; 16p 3 1a dat cudi soi 1an cit
mau xam vang, bdo hoa nudc chit virachit;
16p 4 1a sét pha mauxam nautrangthai chay;
16p 5 1a bun sét pha 1an tram tich thuc vat
mauxam den [3].

Theo cac két qua phan tich cac 16p dia chét
nhan thdy 10p dit 2, 3 ¢d cudng do chiu tai
cao, it bién dang, bién dangtur trung binh dén
16n. Tuy nhién ciing 1 10p dét roi do dinh két
nho dé bi x6i mon drdi tac dung cta dong
nudc. Trong khi d6 16p dit 1, 4 va 5 ¢o cuong
do chiu tai thdp va bién dang rét manh, dudi
tac dung cta dong chay dé bi x6i mon bi x6i
mon duditac dungcua dongnudc.
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Bang 8. Béng tong hop cic chi tiéu co'ly ciia caclép bun cat 1ong song Chu

TT | Chi tiéu diic trung hli(éyu Ponvi | Lop1|Lop2| Lep3 | Lop4 | Lops
T | Thanh phan hat
Cudi $i>2.0 mm %
So1 san: >2.0 mm % 16.7 783
Déam san: >2.0mm P % 360 | 299
Cat  :0.05-2.0mm % | 387 | 838 | 217 | 435 | 383
Bui  :0.005-0.05mm % | 303 | 02 205 | 318
| Sét  :<0.005mm % | 310 | 02
2 | D6 am tunhien W | % | 694 |18.9] 69 |31.7]70.6
3| Do am gioihan chay W[ % 56.3 29.6766.0
4| Chi 9 déo Wa | % | 135 9.5 |13.5
5[ Dung trong tw nhien Yw | gem’ | 1.54 10T 153
6 "T)-Jﬁgtr()ngkh() Ye g/cm’ | 0.909 17457089
0 5
7 | Khoi luongriéng A | gem | 265 |2.66] 266 |2.69 | 2.57]
g [Dolorong n S 1 657 4'6'.'1'E%'§.'i‘
9 | Hé % rong twnhien & 1915 0.85]1.86]
_ 5 6
10 | Dg bao hoa G % | 960 99.8[97.1]
(11 | Luc dinh ket C | kGlem | 0015 0.027T0.02]
_ 9 7
12 | Goc ma it trong 0 do 12021 20 |20
457 | 44°
: Goc ngheng cua cat khi kho % | s 26"
| Goc nghieng cua cat khiuot [ o i 21"
13 | Cuong do chiutai qui udc Ry | kG/em | 0.2 2 >3 0.3 13

Nhu vy, dia chit song Chu doan tir sau ddp dongchayting cao trong mua I, vuot ngudng
Bai Thuong t6i hop luu v6i song Ma thude  khéng x6i cho phép dbivéinhimg vt lidu bo
loai nén dia chat yéu, do két cAu chii yéu tir roi. Theo két qua nghién ctru cua Vanoni
cac loai vét 1idu bo roi co do lién két kém, o (1975) dd cong bd van téc dong chay co thé
do long song d& bi x6i 16 manh khi tbc d  khoi dong bun cat day nhu sau:

Bang 9. Vén toc khéi dong ciia cacloai hat bin cat theo Vanoni (1975)

Loai hat bun cat Kich cohat cat (mm) Van tdckh éi dong (cm/s)
Cat rat tho 2.0-1.0 50
Cattho 1.0-0.5 30
Cattrung binh 0.5-0.25 20
Catmin 0.25-0.125 18
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Cét rat min 0.125-0.062 20
Bun tho 0.062-0.031 25
Bun trung binh 0.031-0.016 50
Bun rat min 0.016-0.008 70

Tir céch xé4c dinh so bd toc do dong chay gidi
han gy x6i by, long din nhu trén c6 thé thay
téc do giGi han cua dong nudce khong gy xoi
16 long dan song Chu khong vuot qui ngudng
cho phép (0.7 - 0.8m/s).  Trong thuc te vao
mua i toc do dong chay song Chu rit 16,
thuong vuot qua tdc dd gidi han cho phép nay
@iy ra x6i 10 manh va bién dong long dan. Két
qua 1a sat 16 bo xay ra ¢ nhiéu vi tri nhu da
trinh bay ¢ bang 1 va mot 5 hinh anh.

Ngoai ra, cic tuyén dé ngin 1i doc song Chu
duoc xay dip chu yéu tir cac loai vét lidu tai
chd, o két ciu bo roi, do lién két kém;thuong
c6 d6 am bio hoa khi bi ngdm nudc lau ngay
nén rat dé bitruot 16, d6 16... cing gép phan
lam giam dang ké mic dd an toan trong mila
mua liikéo dai.

+ Anh huwong ciia cichoatdpng kinh té xi hji:

Cung véi sy phat trién kinh té x3 hoi trén Iuu
vuc, con ngrdi ngly cang tac dong nhidu hon
dén dong chay tu nhién cta séng phuc vu cic
hoat dong kinh té x4 hoi. M6t trong nhimg tac
dong clia con nguodi ¢6 anh huong 16n nhét dén
doan song nghién ciru 1a hoat dong xdy dung
congtrinh thiy loi (hd chira, dap dang) va hoat
dong khai thac céat long song (ddc biét 1a bom

hit tryc tiép cat dudi long song).

Trén ddng chinh sdng Chu thuong hru c6 hai hd
chim 16n dang hoat dong 1a hé Cia Pat (W =
1364 ty m’), ho Hia Na (W = 533 triéu m’),
trung lru c6 d&p ding Bai Thuong (dp cao
23,5m). Céc cong trinh ndy c6 mét tich cyc 1 cit
giam 1ii cho ha du trong mua 18, ning cao du
nudée 14y nude tudi cho néng nghiép. Hién chua
c¢d nghién ciru chi tiét danh gia anh huong tiéu
cuc clia cic congtrinh nay dén dong chay song
Chu, tuy nhién theo céc nghién cirutir trude dén
nay vétac dong cta hd chta d chira anh huong
tiéu cyrc cta cong trinh hd chi i 3 1am bién doi
ché & thiy van thily Iyc ctia dong chay tu nhién
[7], [1], ngin. dong bun cat tr thugng nguon do
do 8 gay bién doi long din ha du. C6 thé noi,
bién dong long dan doan sdngnghién ciru cd tac
dong dangké cuacachd chiathuongngudn.
Trén tuyén song Chu hoat dong khai thac cit
trong nhimg ndm gan dy di va dang bung phat
rat manh, gdm c6 hoat ddng khai théc cat duoc
cép phép va khai thac cét trai phép. Tir 2008
dén 2013 tinh Thanh Héa dd cip phép khoan
tham dd va khai thac cét voi tong khdi luong
khai thac cat khoang 3,5 triéu mét khdi (Bang
10) trén tuyén song Chu.

Bing 10. Cac diém cAp phépkhoan thim do va khai thic cat trén tuyén séng Chu

TT | S6 Quyét dinh Vi tri, dién tich, trit lwong khai thac

: S6 3715/QB-UBND ThiAtrén Van Ha (xa Thiéu Hung) va xa Thi¢u Nguyén,
Nam 2008 huyén Thi¢u Hoa; trir lugng: 885.159 m

, | S0 3716/Qb-UBND Xa Thiéu Tén, huyén Thiéu Hoa;
Nim 2008 Trit lugng: 933.168 m’
S6 3718/QD-UBND X3 Thiéu Nguyén, huyén Thiéu Hoa;

3 Nim 2008 Trit lugng: 817.068 m’
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TT | S6 Quyét dinh Vi tri, dién tich, trir lwong khai thac

A S6 3674/QD-UBND X3 Thicu Khanh, huyén Thiéu Hoa, tinh Thanh Hoa,
Nim 2011 DT: 4,5ha; trit hrong: 219.746 m’

5 S6 3339/Qb-UBND X4 Xuin Hoa, x4 Xuan Tin va xa Tho Lap, huyén Tho
Nim 2012 Xuan, tinh Thanh Hoa; DT: 7.0 ha;trit luong: 127.203 m’

] S6 3340/QD-UBND X3 Tho Thanh, huyén Thuong Xuén, tinh Thanh Hoa;
Niam 2012 DT: 9,0 ha; trit luong: 51.395m’

7 S6 2909/QB-UBND Tai mo cét s6 11a long song Chu doan thudc x3 Xuan Lai,
Nim 2013 huyén Tho Xuan, tinh Thanh Héa; trit luong: 177.000 m?

] S0 2910/QB-UBND Taimo cat sd 10 long song Chu doan thudc xa Tho Truong,
Niam 2013 huyén Tho Xuan, tinh Thanh Hoa; trit luong: 216.000 m’

Nguon tii liéu: S¢ Tainguyén va Moi truong Thanh Hoa, 2014

Céc hoat dong khai thac cit trai phép dién ra
thuong xuyén, khéi lwong khai thac rét 16n va
rat kho théng ké cu thé. Tuy nhién v6i nhimg
con sb nhu trén da cho thiy mirc do anh huoéng
ctia hoat dngkhaithac cat &én bién dong long
din doan song nghién ctru [ rét 16n.

IV. KET LUAN

Qua viéc phan tich bién dong long dan song Chu
dwa vao tai liéu do dac lich st g(‘Sm tai liéu dia
hinh, thiy van, dia chat, anh vién tham va tai liéu
khai thac cong trinh trén tuyén song, nghién ciru
da rit ra dirge mot 6 két ludn sau:

So bd xéc dinh duoc cac yéutd chinh anh huong
dén qua trinh bién dong long dan 1a: cic yéutd
thuy van (myc nudc, Iuu Iugng va bun cat) Ia
yéutd tac dongvao qua trinh thay dbi tu nhién
ctia Iong dan. Ché & dong chay di thay doi co
ban va bt lgi, trong khi d dia chit Iong song ha
lru yéu dé bi tac dong cta ddng chay, dic biét
dong chay xiét vao mua Iii giy x6i lién tuc. Hién
tuong xoi siu xay ra chi trong vong méy nim
gin day. Mt khac anh huong hoat dng cim céc
ho chir trén thugng ngudn trong viée gitr dong
chay, bao gdm ca lugng phui sa da im mét cin
bang bin cit vingha duhd. Cac hoat dong xay
dung hd chira diéu tiét, dap ngin dong, hoat

dong khai thic cat di 1am mét can bang bun cat
nghiém trong, dan dén ché d6 thily dong luc, bin
cét, diahinh 1ong dan bi tic ddng rat nhidu

Nhu vay, nhitng phén tich trén cho thay long
din séng Chu bién doi theo thoi gian vi xu
thé x0i sdu la chiyéu, ddy 1 mot trong nhimg
nguyén nhan gay rasat 16 bo songva gy nguy
hiém, mét 6n dinh dén cong trinh dé diéu.
Trong twong lai, néu cac tac dong nay dén ché
d6 dong chay, bun cat khong duge can thiép
va diéu chinh kip thoi thi long din séng Chu
khuvyc ha luu dép Cura Pat s€ con bién dong
manh, véinhidu diém sat 16 c6 cuong d manh
hon xay ratrén dién ronghon.

Cac nhan dinh vé bién dong long din song
Chu cing nhu v& nguyén nhan giy bién dong
long dan trong nghién ctrundy mai can cir trén
phan tich 5 liéu do dac lich sir thu thap duoc
vé dia hinh, dia chét va thiy vin va anh vién
tham. Mt khac 5 liduvé do dac cing conhan
ché, trén sng Chu khong 6 tram thiy vin
quan tric bin cit ndo. Can c6 nhimg nghién
ctru sdu hon voi chudi s6 liéu day di hon va
cic tinh todn dinh hrong dé Bm sang to
nguyén nhin va quy luit bién dong long din
cling nhu du béo x6i 16 phuc vu phat trién kinh
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téxa hoi. va chinh stra hoan thién bai béo. Nghién ctru

L1 cdm on
Cac tac gia cua bai bao nay xin dugc cam on

nay nhén duogc kinh phi tir nguén ngan sach
nha nudc trong viéc trién khai dé tai nghién
cuu thuyc chuong trinh nghién ctru khoa hoc

PGSTS. Lé Manh Hing di cho nhing ¥ kién 45 npa nuse KCO8/11-15.
dong gop quy bau trong qua trinh nghién cuu
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