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Hanoi city show that the Vinh Khang sand mine was more simulated
Model MIKE21 FM (HD + ST), during period from 2010 to 2019 and still lower regenaration in the
Regeneration Sand, comming years. These results will be significal basis for Mining lisener to
River bed. orient mine development, adjust capacity and limit exploitation in
sediment-deficient areas, avoid locations where there are high erosion
trend. The simulation results from the model also are scientific basis for
the state management to make master plane, locate sand and gravel
material potential areas. But in completing a model it takes time,
synthesized data of fields such as geology, hydrometeorology, surveying,
geophysics,... it is essential that the functional ministries would make
coordinate to bring benefits for organizations and individuals to use
lifting data to get high reliability for model results.
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U'ng dung mo hinh MIKE 21 FM (HD+ST) d4nh gia kha ning tai
tao cat, soi, phuc vu quan ly hiéu qua hoat dong khai thac, bao
vé dong séng. (Thir nghiém tai doan sdng Hong qua Huyén Phuc

Tho, Ha Ni)
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Tir khoa;

Tham do,

Khai thac,

M hinh MIKE21 FM
(HD+ST),

Tai tao cat séi long song.

Cat, soi Iong song la vdt liéu xdy dung théng thuong khéng thé thiéu trong
phat trién dé thi, co s ha tdng, cdu cdng,... Xdc dinh khéi lwong cdt tdi tao
hang ndm hodc theo chu ky nhdt dinh cé thé str dung mé hinh toan thuy Iuc
MIKE 21 FM (HF+ST) ctia Vién ky thudt Tai nguyén nwéc va Méi truwong Dan
Mach. Két qud tinh todn mé hinh ap dung thir nghiém cho doan séng qua d_ia
phdn huyén Phiic Tho, thanh phd Ha Néi cho thdy, qud trinh thanh tao mé
cat Vinh Khang dwoc mo phong trong thoi gian tir 2010 dén 2019 c6 sw tdi
tao cdt mé rong bai bdi vavdn cé xu thé tdi tao véi téc do va quy md nhé hon
trong nhitng ndm tiép theo. Két qud cé dwoc la co sé khoa hoc gitip cdc nha
qudn ly dinh huéng quy hoach vl‘Jng nguyén liéu cdt, SOL. Tuy nhién, phwo'ng
phap mo hinh toan thuy luc yéu cdu dau tw Ién vé thoi gian, mikc do chi tiét
Cla thong tin ddu vao cho dla hinh ddy song, tai liéu dja chdt, khi twong thuy
vdn, trdc dia,... do vdy, rdt can Co sw phoz ho'p cua cdc bg, nganh chitc ndng
dé khai thdc str dung cac nguon dir liéu sdn cé dé cé thé ndng cao mike dé tin
cdy két qud ctia mé hinh.

© 2020 Truwong Dai hoc M6 - Pia chat. T4t ca cac quyén dwoc bao dam.

1. Mé& dau

Hoat dong khai thac cat séi long séng chiu sw
anh hwdéng rat nhiéu tir chinh dac diém tw nhién
cta dong song. Li lut, thiéu hut tram tich, tic dong
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cda con nguwdi, nhu ciu vat liéu,... Khéng chi Viét
Nam, cac quéc gia khac ciing luén phai c6 rng xt
thich hgp (Dulmini, 2009). P6i v&i hé théng song
Mé Koéng, cac nghién ciru cho thay da cé su x0i 1&
dwoc xem nhuw la tai bién do tac dong dong thoi
cda ty nhién va con nguwoi, hoat dong tri thay do
cac dap chan trén dong da cé tac dong bat loi cho
tinh chat co ly dwong bo cling nhw han ché sw lang
dong phu sa, giam thiéu tai nguyén cat séi long

E - mail: nttanh@hunre.edu.vn ~ . ) - <
Dinh Cong San, 2005: Walling, 2010). H
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trang nay ciing twong dong nhw déi véi cac hé
thong song khac & Viét Nam va rit can c6 chwong
trinh danh gia tdng thé suw thay doi lwong cat tai
tao. Lwa chon cdc m6 hinh khéc nhau trong tinh
toan thay luc 4p dung cho cac dong sdng sé gop
phan bd sung théng tin phuc vu quy hoach tdng
thé stir dung dong song.

M6 hinh MIKE 21 FM (HD+ST) do Vién k§ thuat
Tai nguyén nwéc va Moéi treong Dan Mach thiét
l4p da dwoc &ng dung kha nhiéu dé nghién ctiru
dong luc va dién bién xai boi long song, trong do
mo hinh MIKE 11 thuong st dung dé tinh toan so
bo va lay két qua lam diéu kién bién cho mé hinh
MIKE 21 FM (HD+ST). P& ¢ nhiéu quéc gia st
dung mo hinh nay dé lap co s& khoa hoc cho quy
hoach phat trién céng trinh cong céng bén bo
song, hoat dong cong nghiép, du lich, giao thong
van tai nhw: de an xay dwng ciu qua sbng
Bramaputra — Jamura & Bangladesh (Sarker va
nnk, 2014); dw an 6n dinh nut that nhap luu
Chatomuk gittra cac sbng Bassac, Mekong,
Tonlesap cua Campuchia (Walling, 2010); mot s6
doan song Ctru Long da dwoc Vién Khoa hoc Thuy
loi mién Nam tng dung md hinh MIKE 11 va MIKE
21C trong cac dé tai nghién ctru, tir nhitng nam
2000 dén 2010 & Long Xuyén trén song Hau, Tan
Chau trén song Tién, Thanh Pa trén séng Sai Gon
(Dinh Cong San, 2005); mét s6 doan séng Hong
dwoc Vién Khoa hoc Thay loi, Bai hoc Thuy loi trng
dung m6 hinh MIKE 11 va MIKE 21 FM tai doan
Son Tay - Lién Tri, doan séng Thai Binh, khu vuc
Hai Dwong (Pham Dinh, Nguyé&n Ngoc Bang, 2010;
Lwong Phwong Hau, 2010),... Nhin chung két qua
mé phéng cia mé hinh MIKE 21 FM (HF+ST)
trong cac dw an nay dwoc danh gia 1a kha phu hop
thuc té. M6 hinh MIKE 21 FM (HF+ST) c6 wu diém
la tao lwdi tinh “mém déo”.

2. Dir liéu va phwong phap nghién ciru

2.1. Khu vwrc nghién ciru

Khu vue thir nghiém tai loat bai b6i Vinh Khang
¢ dién tich khoang 2 km2 va tai khu vuc dang co
hoat dong khai thac khoang san cét, séi long séng
thudc huyén Phic Tho, Thanh phé Ha Noi. Vi tri
khu vuece thir nghiém dwoc thé hién trén Hinh 1, 2.

Quan sat trén anh vé tinh c6 thé thiy trong dién
tich bai boi da mat di tai nguyén cat, séi kha lén do
hoat dong khai thac cat. Hai I6p tram tich chinh

dic trung cho dia chat viing ddng bang séng Hong
la tram tich Pleistocen va tram tich Holocen (Lai
Manh Giau, 2017) gom chi yéu la cac tram tich sét,
bot, cat chira nhiéu vt liéu vun thé hién s tich tu
dac trung cho hoat dong cta Iwu vuwc séng (Lién
doan Integeo, 2020).

2.2. Di¥ liéu nghién ctru

Dir liéu dé thiét 1ap mo hinh la tai liéu dia hinh
day séng khu vire mé tham do vavung lan can gom
cac tuyén do mit cat ngang dwoc do vé hang nim
trén ha du sdéng Hong theo Cuc quan ly dé diéu va
phong chéng lut bdo (2014) va Tong cuc Khi
twong — Thuy van (2016). Ngoai ra, dit liéu dwoc
cung cap, cap nhat, do dac trong qua trinh thuc
hién dé tai khoa hoc céng nghé ciap B6 MS.
2017.03.12 v6i cac dot khao sat, tham do, do dac
b6 sung dia hinh day séng khu vuc thim do vao
nam 2018, 2019 va 2020 (Lién doan Integeo,
2020), ban db dia hinh 1/5.000 thuc hién do vio
thang 4/2010 do Vién khoa hoc Thuay lgi Viét Nam
thuc hién va mét s6 nghién ctru trudc day veé bién
déi long dan song Hong va khu vire mé Vinh Khang
(Pham binh, 2010).

2.3. Phwrorng phép nghién ciru

Cac phwong phap nghién ctru da thyc hién bao
gom cac phwong phép truyén thong cta to hop
tham do khoang san: nghién cttu anh vién tham,
khao sat thuc dia, str dung cac cdng trinh khai dao:
don Vvét 16, dao hd, khoan, 1y céc loai mau phan
tich theo ding quy pham tham do. Pong thoi, tién
hanh do vé dia hinh d4y song trén cac tuyén chuin
va dac biét la &wng dung mé hinh MIKE 21 FM
(HF+ST). S6 liéu bun cat dwoc tién hanh thu thap
qua cong tac l1ay mau trong 12 dot khao sat ndm
2018, tai cac thay truc trén cac mat cat, tién hanh
Idy mau phu sa lo ling theo phwong phéap tich
diém, moi thuy truc 4y tai 3 diém mit (0,2 h), gitra
(0,6 h) va day (0,8 h) sir dung dung cu ldy mau
kiéu chai. Cac mau phu sa lo lttng dwoc loc bang
gidy loc tai ché va sau dé tién hanh can siy trong
phong thi nghiém.

T cac két qua phan tich mau, tién hanh tinh
toan do duc tai tirng vi tri, lwvu lwong bun cat va
cudi cung tinh todn lwu lwgng bun cat lo Itrng
chuyén qua mot mat cit ngang. Bén canh dé, mau
dat trén bé mat lwu v va mau phi sa day cling
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Hinh 2. Vi r|’ hu thir nghiém a dnhviéen
tham, thu nhdn 2020 (Pé tai MS.2017.03.12).
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Hinh 4. M6 phéng dia hinh khu vic mo phdng bdng md hinh MIKE 21.

dwoc thu thip va st dung dé phan tich cip hat
phuc vu tinh todn bang mé hinh.

Cac bwdc thiét 1ap M6 hinh da thuc hién rat
tuan tu va str dung t6i da cac dir liéu co gia tri da co.
2.3.1 Thiét Idp lwéi tinh toan

D6i véi mo hinh MIKE 21 FM thi viéc tao ramot
lwdi thich hop la can thiét dé nhan dwoc cac két
qua tin ciy tir mé hinh. Dua trén cac tai liéu dia
hinh, dia chit, tai liéu vé lwu lwgng, muc nuéc,
nong do bun cat cia doan song dé xay dung mo
hinh xac dinh cac thong s6 mo6 phdng co ban:

+Ban db dia hinh 1/5.000 do thang 4/2010;

+ Tai liéu thiy van gom: muc nwée leu lwong,
nong d6 bun cat tai cac bién;

+ Tai liéu lién quan dén dac tinh bun cat lo
[trng, bun cat day khu viec mo nhuw kich thwéc hat,
ty 1é bun cat, do rong, trong lwong riéng;

+ Tai liéu vé cong trinh chinh tri dong chay khu
vuc;

+ Tai liéu mat cat dia chat khu vuc mé (Poan
bia chat 301, 2009; S& Tai nguyén va Méi treeong
Ha Noi, 2013; S& Khoa hoc va Céng nghé Ha Noi,
2015).

Tién hanh thiép lap lwéi mo hinh s6 2D khu vuc
mé Vinh Khang trong MIKE Zero dwoc lvu duéi
dang file Mesh Generator (.mdf).

Cac buoc xay dung lwdi tinh toan nhw sau:

- Chon hé quy chiéu UTM, mui 48;

- Xac dinh gi¢i han vung tinh toan:

+ Bién cirng xac dinh pham vi phan bai séng va
phan long song;

+ Bién vao, bién ra cia mé hinh.

- Tao lwoi theo cac kich thwéce lwdi khac nhau:
lwdi tinh todn trong long séng dwoc chia day hon
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S0 v&i phan bai song. Kich thudc 6 lwéi LxB =75
x45 m (Hinh 4).

2.3.2 Thiét Idp cdc diéu kién bién

Bién cia m6 hinh bao gém diéu kién bién trén
va bién dudi. Bién trén chon la qua trinh lwu lwong
va nong do bun cat, bién dwdi la qua trinh muc
nuwéc twong &ng cung thoi ky. Chi tiét cc bién nhw
sau:

+ S0 liéu thay van, nong do bun cat tai bién
thwong Ivu (tai Cam Dinh) dworc trich xuét ttr md
hinh téng thé;

+ Muc nwéc tai bién dwéi (tai Lién Hong) dwoc
trich xu4t ttr md hinh téng thé.

Thiét 1ap dwoc chudi s6 liéu bién trén, bién
dwéi vé Iwu lwong, muc nuwéc, nong do bun cat
trong diéu kién hién trang va kich ban tinh toan
MIKE 21 FM (HD+ST).

- Lwu lwong dong chay va do duc twong trng
(bién trén) nam 2010.

- Muc nwéc tai ha leu Lién Hong (bién dwéi)
nam 2010.

- Purong kinh hat bun cat day D50 = 0,02 m.

i maning
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Hinh 5. Phan bé hé s6 nhdm dia hinh.

Hé s6 nham dia hinh long dan 0,03+0,035
(Pham binh, 2010; Lwong Phwong Hau, 2010;
Vién Quy hoach Thuy Lgi, 2005), (Hinh 5).

2.3.4. Thiét Idp diéu kién ban ddu

biéu kién ban dau la cac gia tri lwu lwong va
muc nwéc, do duc tai thoi doan dau tai cac vi tri
trén mién tinh toan. Dwa vao chubi sé liéu khéng
ché thwong va ha Ivu mo cat Vinh Khang dwoc
trich xuat tir md hinh téng thé va tién hanh xac
dinh gia tri phu hop &ng véi cac trwong hop mé
phong.

2.3.5. Kiém dinh sw én dinh ciia md hinh

Viéc xay dwng mo hinh thiy dong lwc cho doan
song Hong tir Son Ty vé Huwng Yén 1a dé danh gia
khai quéat qua trinh van chuyén bun cét trén toan
tuyén, dong thoi xac dinh mot s6 théng sé, diéu
kién bién cho khu vec mé Vinh Khang. Tuy nhién,
trong qua trinh xay dung mo hinh chi tiét trong
pham vi khu vec ma, nghién ciru chi c6 thé tién
hanh m6 phong, thir nghiém quéa trinh van chuyén
bun cat vao cho 1 thoi diém bat ky (thang 9/2010)
dé xac dinh tinh hop ly cia mé hinh. Bé xac dinh

Hinh 6. Bdn db vi tri mdt cdt kiém tra hinh thai (Cuc
Dé biéu, 2014; Téng cuc khi twrong - thiiy vdn, 2016).

So sanh cao trinh ldng sdng mé phéng va thye do
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Hinh 7. So s&nh cao trinh ddy séng tai mt cat 55
giira tinh toan (mau xanh) va thwec do (mau den).

Hinh 8. So sanh cao trinh ddy séng tai mdt cat 57
giira tinh todn (mau xanh) va thuwc do (mau den).
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cac thong s6 mé phong phu hop, mé hinh dwoc
hiéu chinh bang so sanh hinh thai mat cit ngang.
Str dung dia hinh thang 4/2010 m6 phong dé kiém
dinh hinh thai mat cit vao thang 972010 tai mat
c4t (MC) s6 55, 57 (Hinh 6, 7, 8).

3. Két qua nghién ciru va thao luan

So sanh két qua tinh toan tir mo hinh 2D véi
ban d6 vé tinh sau mua I ndm 2010 cho thiy cd
sw twong dong vé vi tri khu vuc boi lang. Bién doi
trén mit cit ngang dia hinh tai MC s6 55 va 57 ¢
xu thé twong d6i phlu hop véi mat cat ngang dia
hinh thuc do. Sai s6 dién tich wét: MC 55 (1,2%),

Theo dién bién tai tao cat cia mo hinh, khu vuc
mo nén thiét ké theo hwéng tién tir ha lwu vé
thwong Iwu va khai thac theo phwong thirc dai
khiu, tranh tap trung vao dién hep va nén di
chuyén tau hat hodc xa lan men theo dai cat. Ve
cong tac cap phép, chi nén ciap cho mét chu dau tw
c6 nang luc, thay vi chia qua nhé thanh nhiéu gidy
phép. Nhu vay, cong tac quan ly hoat dong khai
théc cling nhw cip quyén khai thac dwoc thuan lgi
hon. Cong suat khai thac chi nén tinh toan can

Hinh 11. Anh vé tinh khu viee béi Vinh Khang
thang 10/2010.

MC 57 (1,1%), chénh léch do cao bai boi I&én nhat
tai MC 55 120,46 m (Hinh 9, 10, 11).

Sau kich ban tir bai tw nhién chwa khai théc,
chia thanh cac khu vuc phat trién theo trinh tuw
khai thac tranh tén thuwong dong séng dwoc mo
phéng trén Hinh 13.

Két qua mé phong cac kich ban cho thay:

+ Trong diéu kién tw nhién mua It c6 toc do tai
tao (boi 1ap) 1é6n nhat dat tir 0,01+0,09 m/ngay,
mua khd toc d6 tai tao giam xudng, mic tai tao
<0,02 m/ngay.

+ Sau khai thac, toc do tai tao (boi 1ap) mua I
giam xuéng dat ttr 0,01+0,07 m/ngay, mua khd cé
xu thé ting lén nhwng khéng 16n.

bang véi lwgng cat tai tao hang nim. Riéng phan
bai boi ban ngap nwéc chi khai thac phan boi ling
nhd Ién sau mua lii va két thic ddy moong & d6 cao
bang mitc nén trwdc khi khai théc.

4. Két luan va kién nghi

Két ludn:

- Két qua tinh toan ciia mé hinh doi véi khu vuee
thr nghiém da cho thiy trong nhirng nam tir 2010
dén 2019 déa c6 su boi lang tram tich, mé rong

Hinh 10. Két qud mo phdng s bién doi dia hinh dén
thang 10/2010 bang MIKE 21ST.

Hinh 12. So’ do cdc giai doan va vi tri khai thac cat
ma cat Vinh Khang, huyén Phuc Tho, Ha Néi.
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khong gian bai boi, tip trung vao b¢ trai dong
song. Xu thé bdi van tiép tuc nhitng nam tiép theo,
tuy nhién t6c do boi lang khéng cao. Lwa chon mo
hinh MIKE 21 FM (HD+ST) cho thay, c6 sw phu
hop va c6 co sé khoa hoc, thuc tién cao trong quan
ly hiéu qua hoat dong khai thac bao vé dong séng.

- M6 hinh MIKE 21 FM (HD+ST) c6 thé tng
dung tinh toan dy bao khu vurc c6 kha nang tai tao

| @)
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cat, soi long sbng tao co sé khoanh dinh dién tich
dwa vao dién quy hoach tham do khoang san vat
liéu xay dung thong thwong.

- M6 hinh céc kich ban khai thac cat theo cac giai
doan 5, 10, 15, 20 va 25 nam chi ra ¢ sy tap trung
boi & doan séng qua dia phan huyén Phuc Tho. Quy
mo va tdc do boi lang, tai tao cat khac nhau.
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Hinh 13. Biéu dd téc do tai tao bun cat tai mé Vinh Khang theo cdc kich bdn (a+k)

a) - Tdc dé tai tao bun cat (m/ngay) - Hién trang; b) - Téc dé ti tao theo thoi gian trong ndm doc bai, mua
lii (dwong bao mdu dd); c) - Sau 3 thang kiét - Sau 5 ndm khai thdc; d) - Sau 5 ndm khai thdc; e) - Sau 3
thang kiét - Sau 10 nam khai thdc; f) - Sau 10 ndm khai thdc; g) - Sau 3 thang kiét - Sau 15 ndm khai thdc;
h) Sau 15 ndm khai thdc;
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Hinh 13. Biéu dd tdc do tai tao bun cat tai mé Vinh Khang theo cdc kich bdn (I-m)
i) - Sau 3 thang kiét — Sau 20 ndm khai thdc; k) - Sau 20 ndm khai thdc.
) - Sau 3 thang kiét — Sau 25 ndm khai thdc; m) - Sau 25 ndm khai thdc.

- Tai nguyén, trir lwvong cat tinh toan dwgc qua
cac phwong phap tham do theo quy dinh hién
hanh dwoc huy déng vao thiét ké khai thac la hop
ly, song can xem xét dén khéi lwgng cat boi ling dé
c6 thé can doi cong suat thiét ké cho phu hop, theo
dé viéc gia han gidy phép khai thac ciing c6 co s&
khoa hoc khi dién tich c6 kha nang tai tao cét.

- b€ bao vé dong song, trir lwong huy déng vao
khai thac nén tinh todn nhé hon lwong cat tai tao.
Viéc xac dinh mic nén khai thac cat long séng
phan ngip nuwdc nén cin c vao hién trang dia
hinh day song.

- Qua trinh thiét l1ap md hinh c¢é thoi gian dai,
on dinh vé ché do may mdc, sé liéu da dang tir dia
chit, khi twgng thiy van, dic diém hinh thai
song,... do vay, can c6 su phoi hop caa cac don vi
chirc nang cua Bo Tai nguyén va Moi trwong tao
sw thuén loi trong trién khai khao sat, do vé cling
nhwng str dung thong tin.

Kién nghi:

- Can tiép tuc nghién ciu, &ng dung cac mo
hinh toan thady luc trong hoat dong diéu tra, tham
do, khai thac khoang san, coi d6 1a méot cong cu dé
thir nghiém trén mét s6 hé théng séng khac nhau.

- M6 hinh MIKE21 FM (HD+ST) nén dwoc xem
lamdt cobng cu md phong, ap dung hiéu qua cho dw
béo tiém nang phat trién cdc mo cat, song tinh

toan trir lwong cat thi phai st dung hé théng cac
phwong phap tham do theo quy dinh hién hanh.

- Trién khai tAp huan, hwéng dan céc 8 chiic,
ca nhan c6 str dung mo hinh dé cé xay dwng bo dir
liéu dw bao kha nang tai tao cat hang nam.
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