TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

Phan I1

XAY DUNG CONG TRINH THUY -
CHINH TRI SONG - BAO VE BO SONG,
BO BIEN — PHONG CHONG THIEN TAI

VIEN KHOA HOC THAY LI MIEN NAM 207



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

208 VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

CHE DQ VAN CHUYEN BUN CAT YUNG PONG BANG SONG CUU LONG
TRONG KICH BAN PHAT TRIEN THUQNG NGUON

The sediment transport in the Mekong river delta in the upstream
development scenario

PGS. TS. Trin Bd Hoang, ThS. Nguyén Binh Duwong, KS. Nguyén Cong Phong
Vien Khoa hoc Thuy loi Mién Nam, 658 Vo Van Kiét, Q.5, Tp. Ho Chi Minh

TOM TAT: Bai bdo nay trinh bay két qua nghién ciru ché dé thity dong luc va van chuyén bin
cdt viimg Pong bang song Ciru Long trong kich ban phdt trién thiwong nguon bdt loi nhdt (khi
trén dong chinh ha liu song Mekong hoan thién 11 dap thiiy dién). Day la mot ngi dung nghién
cieu trong bai todn tong thé xdc dinh nguyén nhan xdi 16, boi tu dai ven bién Pong bang song
Cuu Long. Voi cdch tiép cdn cdc mé hinh todn SWAT, Telemac2D va MIKE21 Coupled FM co
11 1é chi tiét khdc nhau dwoc sir dung dé mo phong ché dé thuy dong luc, van chuyén bun cdt, va
dién bién hinh thdi trong mot nam khi hdu (twe 4/2014 - 5/2015) trong diéu kién hién tai va kich
ban phat trién thuwong nguon. O ddy, sé trinh bay chi tiét cdc két qua ciia mé hinh Telemac 2D
toan dong bang. Pdy la mot nghién ciru méi so véi cdc nghién citu khdc thirong sir dung moé
hinh 1D toan dong bang dé tinh todn ché dp thity dong liwc va van chuyén bin cdt PBSCL. Két
qud tinh todn phan tich ché d@é thity thach déng lwc hoc mo hinh 2D toan dong bang la dau vao
quan trong cho mé hinh 2D ven bién.

Tu khp’a: Ché do thity fl’éng luc, mé hinh Telemac 2D, kich ban phdt trién thuong nguén, van
chuyén bun cdt, ven bién DBSCL.

ABSTRACT: This paper presents the results of the study of hydrodynamic and sediment
transport in the Mekong Delta in the most unfavorable upstream development scenario (when
11 main dams are completed in the Lower Mekong mainstream). This is a research content in
the overall problem to determine the cause of erosion and deposition in the coastal area of the
Mekong Delta. With the SWAT mathematical modeling approach, Telemac2D and MIKE21
Coupled FM have different detail ratios used to simulate hydrodynamic mode, sediment
transport, and morphological changes in a climate year (from 4/2014 - 5/2015) in current
conditions and upstream development scenarios. Here, the detailed results of the plain Telemac
2D model are detailed. This is a new study compared to other studies that often use 1D model
all over the plain to calculate the hydrodynamic and sediment transfer regime of the Mekong
Delta. Results of calculation and analysis of 2D model hydrodynamic hydrological regime.

Keywords: Hydrodynamic regime, Telemac 2D model, upstream development scenario,
sediment transport, coastal zone in the Mekong Delta.

1. MO PAU trién kinh té. Tuy nhién, van d¢ sat 16 bo
bién trong nhimg nam qua da tr¢ thanh dé
tai néng hoi cua rat nhidu dia phuong
trong ca nudc néi chung va Pong bang
song Cuu Long néi riéng, xo1 16 bo bién
dién bién ngay mot phirc tap, gdy anh
hudng khoéng nho dén doi sdng nhan dan
cling nhu tic dong dén sy phat trién kinh

Bién déng vai trd rit quan trong
trong phat trién kinh té - x4 hoi cua nudc
ta. Vi vdy, viéc bao vé bo bién, mdi
truong bién can phai duoc déc biét quan
tam. Khu vuc Bong bang song Cuu Long
(bBSCL) co bo bién dai, nhiéu Vung clra
song, 13 tiém nang, loi thé 16n dé phat
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té xa hoi cua cdc dia phuong ven bién.
Van d¢ nghiém trong nay hién dang thu
hit sy quan tdm déc biét cia cac cép lanh
dao cting nhu cdc nha khoa hoc trong va
ngoai nudc. Tim dugc nguyén nhan chinh
gdy x6i 16 bd bién 1a didu kién dau tién
quyét dinh dén thang loi cua giai phap bao
vé bo. MGt trong nhitng nguyén nhén
chinh can xem xét dén 1a tic dong cua
phdt trién cong trinh thuong ngudn dan
dén van dé thiéu hut bun cét trAm trong
viing ha luu song Mekong. Véi dic diém
hé thdng sdng ngdi day dic va phuc tap
nhu DBSCL thi viéc tinh toan qud trinh
van chuyén bun cét can thiét phai str dung
mo hinh 2D thay vi cdc md hinh 1D céc
nhidnh song chinh nhu cic nghién cilru
trude day.

MO HINH SWAT

Trong nghién ctru nay, ching toi sé
ké thira nhitng két qua cua nhitng nghién
clru trude, déng thoi phét trién nghién ciu
vé ché do thuy thach dong lyc hoc vung
PBSCL bang mé hinh Telemac 2D. Bai
bdo nay trinh bay mot s6 két qua nghién
clru danh gid ché do van chuyén bun cat
viing Pong bang song Ciru Long bang md
hinh Telemac 2D trong truong hop hién
trang va kich ban phat trién thuong ngudn.

2. PHUONG PHAP NGHIEN CUU

Hinh 1 minh hoa cach tiép can
chung trong viéc nghién ché do thuy dong
luc viing cira sdng, ven bién viing Pong
bang song Ciru Long, trong dé cdc md
hinh véi ti 1€ va mirc d6 chi tiét khdc nhau
duoc thiét 1ap.

MO HINH MO RONG 2D
TOAN PONG BANG VA
VEN BIEN

Hinh 1. Phuong phdp nghién ciru
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Hinh 2. Pham vi tinh todn mé hinh Telemac 2D toan dong bang

BAN DO VI TRi CAC TRAM PO THUY VAN KHU VU'C DONG BANG SONG CU’U LONG
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Hinh 3. Bdn dé vi tri cdc tram do thuy van
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Mo hinh 1 1a m6 hinh thuy dong luc
viing cho toan bd bién Pong va bién Tay.
M6 hinh st dung cho vung nghién cuu
nay la MIKE 21 Coupled FM véi céc
module HD (thay dong luc), SW (phd
séng). Muyc dich cia md hinh 1 la m6
phong ché do dong chay (thuy triéu, dong
chay ven bo) va ché d6 séng nham cung
cip bién mo phia bién cho cidc md hinh
v6i pham vi nhé hon (nhém md hinh 3).

Mé hinh 2 (m6 hinh Swat thugng
ngudn) (Soil and Water Assessment Tool
— “cong cy danh gid dat va nudc”) 1a md
hinh duoc phit trién boi USDA-ARS. Mb
hinh dugc xay dung cho quy md luu vuc
dé mo phong céc tic dong cua thuc tién
quan 1y dat dai (x6i mon) trong thdi doan
dai. M6 hinh bao gém cdc module md
phong céc qua trinh thuy van c6 xét dén
san xudt nong nghiép (tham phu thyc vat)
va x6i mon dat. M6 hinh nay c6 thé duogc
coi nhur mot mo hinh “gia vat ly” (pseudo
physically based model). Do s6 liéu quan
tric va cdc thong tin vé diéu kién ty nhién
(dia hinh, khi hau, khi tugng, thuy van,
bang tuyét,...) phia Trung Quéc 13 hau nhu
khong thu thap duoc nén pham vi thiét 1ap
mo hinh SWAT trong nghién ctru nay chi
gidi han vung ha luu vuc song Mekong,
bat dau tir bién gidi Trung Qubc — Lao
cho dén Kratie thugc Campuchia voi tong
dién tich khoang 580,000 km? (xem Hinh
1). Thanh phan thay van dong chay va
bun cat tor vung thuong luu vuc (phia
Trung Quéc va Myanmar) déng gép cho
song Mekong dugc xem nhu la bién vao
ctia md hinh va duoc xy dung tir sb liéu
thuc do tram Chiang Saen ciing nhu két
qua cua cic nghién ctou trude (Kummu va
Varis, 2007; Sarkkula, 2010).

Nhém mo6 hinh 3 (m6 hinh mé rdng)
bao gom cdc md hinh: (i) 2D cho hé théng
song kénh Mekong va Sai Gon - Pong

Nai, va (i1) 2D cho vung nghién clru mo
rong phia bién tir Ba Ria - Viing Tau dén
Campuchia. Dbi véi cic md hinh 2D doc
lap toan dong bang (hé théng song kénh
Mekong va Sai Gon - Pong Nai) sir dung
md hinh Telemac2D. TELEMAC-
MASCARET la b0 md hinh chu yéu dua
trén phuong phdp phan tir hiru han do
Phong Thi nghiém Thuy dong luc va Mbi
truong (LNHE), truc thuoc Cong ty Dién
luc Phap xdy dung. Sau nhiéu nim khai
thiac thuong mai, LNHE d3 quyét dinh
cong khai héa va mé ma ngudn cho cic k§
su, nghién ctru vién, nguoi sir dung dé c6
thé rong réi tu do khai thic. Uu diém ndi
bat ctia mo hinh Telemac2D 1a tc do tinh
todn, trong viéc giai quyét bai todn thuy
dong lyc, van chuyén bin cit véi mat do
song ngoi day dac nhu khu vuc DPBSCL
thi Telemac2D 12 m6 hinh phii hop nhat
hién nay. Pham vi md phong bao gom 15
tinh cua Campuchia va 13 tinh vung
DPBSCL cua Viét Nam. Cac song, kénh
trén 30m déu dwoc md phong trong md
hinh. Téng dién tich mdé phong: 15.22
triéu ha. (Phan bén Campuchia: 11.57
triéu ha, Phan bén Viét Nam: 3.65 tri€u
ha). Luéi tinh todn bao gdm 1.702.754 niit
va 3.386.762 phan tir. D6i voi mo hinh 2D
doc 1ap ven bién, cdc module st dung sé&
la MIKE 21 FM HD, SW va MT.

Cac m6 hinh 1, m6 hinh 2 trén da
dugc thiét 1ap, hiéu chinh va kiém dinh
trong céc nghién clru trudc cling nhu trong
khuon kho dé tai cip bd "Nghién ciru gidi
phdp cong nghé chong x6i 16 bo bién, cira
song phix hop ving tir Tp. Ho Chi Minh
dén Kién Giang" va d& tai cap nha nudc
“Nghién cuu anh huwong cua khai thdc cdt
dén thay doi long din séng Ciru Long
(song Tién, song Hdu) va dé xudt gidi
phdp quan 1y va quy hoach khai thdac phi
hop” do Vién Khoa hoc Thuy loi mién
Nam thyc hién (L& Manh Hung va nnk,
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2011; Nguyén Duy Khang va nnk, 2012,
2013a, 2013b; Lé Manh Hung va nnk,
2013). Bai bdo nay chi trinh bay céc két
qua chinh trong viéc Ung dung cic md
hinh Telemac 2D toan ddng bang song
Ciru Long dé danh gid ché dong thay
thach dong luc hoc trong trudng hgp hién
trang va kich ban phat trién thuong ngudn.

3. KICH BAN TINH TOAN

Trong nghién ctiu nay s€ trinh bay
két qua chinh cia md hinh Telemac 2D
toan dong bang trong bai todn tong thé
nghién cuu vé ché do thuy thach dong luc
hoc ven bién PBSCL duoc trinh bay nhu
trén Hinh 1.

Cac kich ban tinh toan duoc md ta
nhuy Bang 1. Bién dau vio phia thuong
ngudn ciia md hinh Telemac 2D tai Kratie
dugc trich xuat tir két qua tinh todn mod
hinh SWAT. Trong kich ban ban phat trién
thuong ngudn (cé 11 dap trén dong chinh
ha luu song Mekong) thi tai lugng bun cat
vé tai Kratie chi con 28.52 triéu tn/nim
giam 83% tai lugng bun cét so vdi kich ban
nén 162 triéu tin/nam (xem L& Manh Hiing
va nnk, 2013) va $6 liéu thuc do. Cac bién
ctra song phia ha luu duogc lay tir két qua
thuc do va két qua tinh todn tir mo hinh 2D
ven bién.

Bdng 1. Cdc kich ban tinh todn

Tén kich ban MG ta Kkich ban Thoi doan tinh toan
Khi trén dong chinh thugng hru song

Hién trang Mekong phia Trung Qudc di hoan thién 8 Nam khi hau dac trung

T dap thay dién va ha luu song Mekong chua 4/2014 - 5/2015

c6 dap thiy dién
Khi trén dong chinh thugng luu séng

KBI Mekong phia Trung Qubc da hoan thién 8 Nam khi hau dac trung
dap thay dién va ha luu song Mekong c6 4/2014 - 5/2015
11 dap thuy dién

4. KET QUA VA THAO LUAN

4.1. Két qua hi¢u chinh kiém dinh md

hinh Telemac 2D toan dong bang
K&t qua higu chinh kiém dinh cdc

yéu t0 muc nudc, luu lugng tai cc vi tri

trén Hinh 3 dugc trinh bay chi tiét trong
cac Hinh 4 + Hinh 6. Két qua cho thiy su
tuong dong khd cao gitta sd liéu thuc do
va két qua mé phong.
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Hinh 4. So sdnh myc nuoc tinh todn va thuc do nam 2004 tai cdc tram do thuy van quéc gia
(vi tri tram do xem Hinh ).

Q-My Thuan: Thuc do [m*3/s] -+--+- Q-Can Tho: Thuc do [m*3/s] -+--+-
Q-My Thuan: Tinh toan [m*3/s] Q-Can Tho: Tinh toan [m"3/s]
20000 20000_ escsscsessenes. Lecsessscssscsssessesssoncans. ,,,,,,,,,,,,,,,
100001 10000 §+
01 o
100001 -10000
T T T -20000 T : T
00:00 00:00 00:00 00:00 00:00 00:00
2004-02-18 02-23 02-28 2004-02-18 02-23 02-28
Q-Tan Chau: Thuc do [m"3/s] -+--+- Q-Chau Doc: Thuc do [m*3/s] ----+-
Q-Tan Chau: Tinh toan [m*3/s] Q-Chau Doc: Tinh toan [m"3/s]
100001
50007/
01
-5000 1 i i |
-10000 T T . H i i
00:00 00:00 00:00 00:00 00:00 00:00
2004-02-18 02-23 02-28 2004-02-18 02-23 02-28

Hinh 5. So sdnh luu lirgng tinh todn va thiee do ndam 2004 tai cdc tram do thity vin quoc gia
(vi tri tram do xem Hinh 2.2).
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Trong nghién ctru nay, dé phan tich
va ddnh gid do chinh xdc tir két qua md
hinh todn véi cdc s6 liéu thuc do, chi s6
hiéu qua Nash-Sutcliffe (NSE), hé sb xdc
dinh (R2), ty 18 v6i d6 1éch chuan (RSR)
va hé s thong ké téng hop da dugc su
dung. Két qua tinh todn cic hé sb cua yéu
t6 myc nudc duoc trinh bay Bang 2.. Céc
hé sb tinh todn déu cho thdy mo hinh

o [Tl

_ Xobs) (X§im
i

Telemac 2D toan dong bang m6 phong
yeu t6 muc nudc tir tot dén rat tét so voi
s0 liéu thuc do.

R2: (coefficient of determination-hé
s6 xdc dinh) 12 hé sb ty 1& giita chudi két
qua mod phong véi chudi sé lidu thyuc do,
giao dong tir 0 dén 1 voi cong thirc xdc
dinh sau:

_ Xsim)

S oy sz (o o’

Trong d6 X%, X5'™ 1a sb liéu tha i
trong chudi s6 liéu thuc do va chudi két
qua mo6 phong. X 1a ky hiéu gid tri trung
binh cta chudi.

RSR: (Observations standard
deviation ratio-ty I¢ voi do léch chudn) 1a

ty sd gitta sai s6 trung binh binh phuong
(RMSE) v6i d6 léch chuan (STDEV):

RSR c6 thé giao dong tir 0 dén bat
ky s6 dwong nao. Tri sé RSR cang nho,
két qua hiéu chinh va kiém dinh mo hing
cang dat két qua tot.

e (X7

NSE: (Nash—Sutcliffe Efficiency-hé
s6 hiéu qua Nash-Sutcliffe) 12 hé s6 thong
ké xac dinh bién do léch gitra phuong sai
thang du tinh todn v&i phuong sai s6 liéu
thuc do:

_ X_sim)2
i

NSE =1 -

Hé s6 NSE thong thuong giao dong
tir 0 dén 1. Khi NSE=0, mé hinh chi don
gian 1a tinh gi4 tri trung binh cta chudi s6
liéu thuc do. NSE cang gan 1, md hinh
cang c¢6 do chinh xéc cao. Ket qua mo
phong thuy lyc dugc coi la rit tot néu
NSE cao hon 0.90, #ét néu dat tir 0.75 dén
0.90 va dat yéu céu néu dat tir 0.5 dén

Lf’zl(Xiobs _ Xobs)z

0.75. Bdi véi bai todn van chuyén bun cit,
do tinh phtrc tap qué cao nén NSE dat trén
0.5 thi c6 coi 1a m6 hinh dat két qua tot.

Nhiéu nghién ciru gan day da dua ra
hé s6 danh gid tong hop cua ca 3 hé 5O
trén bang gan trong s6 cho ca 3 hé sO va
tinh hé sb thong ké tong hop:
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R? + (1 — RSR) + NSE
S =
3
MBb hinh chinh x4c nhat khi S dat 1.

Bang 2. Pdnh gid kér qua hiéu chinh-kiém dinh mwc nwée tai cdc tram do
(vi tri tram xem Hinh )

STT | Téntram R> RSR | NSE S
1 |ChauBéc 082 | 000 | 080 | 0.87
2 |TanChau 085 | 000 | 075 | 0.86
3 [vamNao 079 | 000 | 075 | 085
4 |M§ Thuén 087 | 000 | 078 | 0.88
5 |CanTho 092 | 000 | 083 | 0.92
6  |XuanTo 080 | 000 | 077 | 085
7 |TriTén 074 | 0.00 | 054 | 0.76
9  |[Mdc Hoéa 076 | 0.00 | 054 | 0.77
10 |Cao Lanh 077 | 000 | 052 | 0.77
11 [My Tho 098 | 000 | 095 | 0.98

Tuong tu nhu yéu té muc nudc, két sy trong dong cao gitta két qua mod phong
qua hiéu chinh kiém dinh y¢€u t0 luu lugng  va s0 li¢u thyc do xem hinh 6 va bang 3.
tai cdc vi tri tram do qudc gia déu cho thay

Bang 3. Ddnh gid két qua hiéu chinh-kiém dinh luu luong tai cdc tram do
(vi tri tram xem Hinh )

STT | Téntram R? RSR | NSE S
1 |CinTho 080 | 0.00 | 0.88 | 0.89
2 |ChauBbc 078 | 000 | 079 | 0.82
3 [M§ Thuan 082 | 000 | 080 | 0.71
4 |Tan Chau 079 | 000 | 075 | 0.86
5 |[vamNao 068 | 000 | 075 | 0.76
SSCMy Thaan: Tinh toan [gf] ——— SSC-Can The: Tinh toan /] ———
0.50
0.40] 0.307
0.307

0.204

0.207

o, 0.101
0.10 ™ s

g
0.007 0.007

Ju Aug Sep Oct Nov Dec Jan Feb Mar Apr Jun  Jul  Aug Sep Oct Nov Dec Jan Feb
2014 2014 2014 2014 2014 2014 2015 2015 2015 2015 2014 2014 2014 2014 2014 2014 2014 2015 2015

Hinh 6. So sdnh néng do bun cdt tinh todn va thue do nam 2004 tai cdc tram do thity van qué'c
gia (vi tri tram do xem Hinh 2).
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Mb hinh Telemac 2D toan dong bang
dugc thiét 1ap, hiéu chinh va kiém dinh
thanh cong. Day 1a mot nghién ciru méi rat
¢6 ¥ nghia, tao tién dé cho viéc tinh todn
ché do thay thach dong luc hoc vung
DPBSCL véi cac kich ban khac nhau. Viéc
phat trién thanh céng md hinh 2D toan
dong bang cho phép chiing ta danh gid gin
ding nhat qud trinh van chuyén bun cat
phirc tap khu vyc PBSCL. Piéu ma cic
nghién cuu trudc day chi xem xét dudi
dang mo hinh 1D cdc nhanh sdng chinh.

4.2. Két qua tinh toan ché d9 vén
chuyén bun cit mé hinh 2D toan ddng
bing trong kich ban phat trién thwong
ngudn bit loi nhat

Két qua tinh todn cho thiy sy thiéu
hut bun cét nghiém trong viing Déng Thap
Muoi (PTM) va Tt Giac Long Xuyén
(TGLX), céc ctra song d6 ra bién.... khi
c6 11 dap thuy dién trén dong chinh ha
luu song Mekong di vao hoat dong xem
Hinh 7 + Hinh 16. Tai Tan Chéu trong
truong hop hién trang tai lugng bun cat
trung binh mot nam 12 44.2 triéu tan trong
d6 mua 10 chiém 42.26 tri¢u tin con mua
kiét chiém 1.9 triéu tan. Véi kich ban phat
trién thuong ngudn thi tai luong bun cat
tai Tan Chau chi con 8.8 tri€u tAn (giam
80%) trong d6 mia 1ii con 8.6 triéu tin
(giam 79.6%) va mua ki€t giam con 0.17
triéu tan (giam 91%). Tai Chau béc trong
truong hgp hién trang tai lugng bun cat
trung binh mot nam 13 7.98 triéu tan, con
s& nay ing véi kich ban phit trién thugng
ngudn 13 1.8 triéu tan (giam 77%). Tai
Vam Nao tai lugng bun cat ca ndm trong
truong hop hi¢én trang la 13.5 tri¢u tan,
trong d6 mua 11 dat 7.8 tricu tAn, ma kiét

dat 0.53 triéu tan. Vi kich ban phat trién
truong ngudn thi tai luong bun cét tai
Vam Nao chi con 2.57 triéu tan (giam
81%), mia 1ii giam giam con 2.5 triéu tan
(giam 80.5%), mua kiét giam con 0.05
triéu tdn (giam 91%). Tai My Thuan tai
lugng bun cit mot ndm trong truong hop
hién trang 12 26.3 triéu tin, mua lii dat 25
triéu tAn, mia kiét 1a 1.3 tri€u tAn trong
khi d6 véi kich ban phét trién thuong
ngudn, tai luong bun cat mot nam chi con
6.4 triéu tan (giam 76%), mua 1i chi con
6.4 triéu tdn/nam (giam 76%), mua kiét
chi con 0.36 triéu tin/nim (giam 73%).
Con tai Can Tho tai lugng bun cét mot
nam trong kich ban phat trién thuong
ngudn 12 5.3 triéu tin (giam 73%) so véi
kich ban hién trang 12 19.3 triéu tAn/nam.

Két qua tinh todn md hinh Telemac
2D toan dong bang kich ban hién trang va
kich ban phét trién thugng ngudn (khi c6
11 dap thuy dién trén dong chinh ha luu
song Mekong van hanh) da cho ching ta
thiy mot birc tranh toan canh vé van dé
bun ciat PBSCL, su thiéu hut bun cit hét
strc tram trong. Ngay ca trong mua 1t (mua
bun cat dbi dao nhat) tai cac ctra sOng nong
d6 bin cdt cling xudng rat thap chi dat tur
0.02 (g/1) = 0.06 (g/1) xem Hinh 14 + Hinh
16. Pay thyc su 1a hdi chudng bdo dong vé
tham hoa x6i 16 b song, bo bién PBSCL.
Vi¢c xay dung, tinh todn thanh cong mo
hinh Telemac 2D toan dong bang tao tién
dé tot dé lam dau vao cho bai toan nghién
curu téng thé ché do thuy thach dong luc
viing ctra song ven bién DPBSCL. Tir d6 tim
ra nhitng nguyén nhan chinh giy x61 16,
boi tu dai by bién dé c6 bién phdp phong
chéng x6i 1¢ phit hop.
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c.18 w7 |

Hinh 7. Phén bo ham liwong phit sa lo litng (g/1) trung binh thdng 7 vimg giita PTM va TGLX
(hién trang (trdi), KBI(phai))

%

-

\|

N

Hinh 8. Phén bo ham liong phit sa lo litng (g/1) trung binh thdng 9 ving giita PTM va TGLX
(hién trang (trdi), KBI(phai))

B3.55C 6. TR0 |
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Hinh 9. Phan bo ham lirong phit sa lo ling (g/1) trung binh thdng 10 viing giita PTM va TGLX
(hién trang (trdi), KBI(phdai))

B
4
¢
:

]

(hién trang (trdi), KBI(phdai))
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Hinh 11. Phan bé ham lwong phix sa lo limg (/1) trung binh thdng 12 ving gitta PTM va TGLX
(hién trang (trdi), KBI(phai))
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Hinh 12. Phdn bé ham lwong phit sa lo lirng (g/1) trung binh thdng 1 viing giita PTM va TGLX
(hién trang (trdi), KBI(phai))

;
;
é‘

]

[

Hinh 14. Phdan bé ham lwong phix sa lo lig (g/1) trung binh thdng 7 tai cdc cira song
Me Kong (hién trang (trdi), KBI(phdi))
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Hinh 15. Phdn bé ham lwong phix sa lo limg (/1) trung binh thdng 9 tai cdc cira song
Mé Kong (hién trang (trdi), KBI(phdai))

THANGT0

Hinh 16. Phan bé ham lwong phix sa lo limg (g/1) trung binh thdng 10 tai cdc cira song
Mé Kong (hién trang (trdi), KBI(phdai))

5. KET LUAN VA KIEN NGHI

Mo hinh Telemac2D da dugc ung
dung dé tinh todn phan b dong chay trén
vung ddng bang chau thd cung nhu phén
bd bun céit doc trén song Tién va song
Hau. Sau khi duoc hiéu chinh va kiém
dinh, cdc md hinh da duogc sir dung dé tinh
todn van chuyén bun cét cho céc kich ban
khdc nhau. Két qua hiéu chinh va kiém
dinh mé hinh cho thdy cdc mé hinh duoc
thiét 1ap moé phong kha tot bai todn thiy
luc dong chay va qua d6 khang dinh két
qua md phong ¢6 do tin ciy phit hop. Dbi
vGi bai todn van chuyén bun cét, do sd
liéu ddu vao ciing nhu s6 lidu quan trac rat
thiéu (nhat 1a phia Campuchia) ciing nhu
tinh phtc tap ddc thi cua van dé, két qua
kiém dinh tai cdc tram c6 sd liéu 1 cling
chi ¢6 thé dat mirc chép nhan duoc va da
thé hién duoc xu thé ctia qud trinh van
chuyén bin cit.

- So sdnh kich ban hi¢n trang véi
kich ban phat trién thuong luu KB1 c6 thé
két luan: Trong diéu kién 11 dap thugng
lwu van hanh trong tuong lai, tong lugng
dong chay vao Kratie s& giam khong dang
ké va tong lugng bun cat van chuyen bi
giam gan 83% va gay thay doi rat 1on cho
ché d6 bun cit phan PBSCL cua Viét Nam.

- Toéng luong bun cét di qua Tén
Chau d6 vao song Tién bi giam 80%, con
8.8 triéu (so voi hién trang la 44.2 tr. tén).
Lugng bun cét di qua Chau Pdc d6 vao
song Hau bi giam 77%, con 1.8 triéu tin
(so v6i 7.98 triéu tan & diéu kién hién
trang).

- Luong bun céat tir song Hau di vao
vung TGLX ca ndm con 0.17 triéu tAn (so
v6i hién trang 13 0.77 triéu tan), gidm
77.8%.
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- Luong bun cét tir song Hau di vao - Lugng bun cdt ca ndm tu soOng
viing ban dao Ca Mau (BPCM) con 0.34  Tién di vao ving DPTM con 0.29 triéu tin
triéu tAn (so voi hién trang 1a 0.77 triéu  (so v&i hién trang 1a 1.27 tri€u tén) giam
tan), giam 56%. 77.3%.
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QUA TRINH BIEN POI NANG LUQNG SONG CUA BE GIAM SONG
DANG HO VA DANG KiN TREN MO HINH MANG SONG

The process of changing wave energy compare between hollow breakwaters
and closure breakwaters on 2D Physical Model

ThS. Lé Thanh Chwong, ThS. Lé Xudn Ti, KS. Pé Vin Duwong
Vién Khoa hoc Thuy loi mién Nam

TOM TAT: Bai bdo nay trinh bay két qua nghién ciru so sdnh khd ndng triét giam song, tiéu
tdn nang lwong cia 2 dang két cau dé giam song khdc nhau dwa trén mé hinh vt Iy, két cau thir
nhdt la dé dang ho cho trao doi méi truong trude va sau cong trinh, két cau thir hai la dé dang
kin khéng cho trao doi moi truong trude va sau cong trinh. Pé cé dwege sw hiéu biét tot hon ve
twong tdc séng véi dang dé kin va dé rong.

Tir khéa: Pé giam séng két cdu rong, hé so truyén song, hé sé tiéu tdn nang liwong, séng phan
xa, mé hinh vdt Iy 2D

ABSTRACT: This paper presents the research results comparing the ability of reduce wave,
energy dissipation of two breakwater structures based on the physical model, the first structure
is opened, it is capable of environmental exchange before and after of the structure, the second
structure is closed, it does not allow environmental exchange before and after of the structure.
This experiment is intended to provide a better under-standing of wave interactions and hollow
breakwater and closed structure.

Keywords: porous breakwater, transmission coefficient, dissipation coefficient, wave reflection,

2D physical model

1. PAT VAN DE

Trong bdi canh tim kiém giai phép
bao vé bd bién va khdi phuc ring ngap
man ven bién mot cach bén virng tai khu
vuc Pong bang song Ciru Long. Mot sd
nghién ctu da dua ra giai phdp va ung
dung dé giam séng két cau rdng gitp giam
séng, trao d6i moi truong tao diéu kién
thuan loi cho qud trinh ling dong bun cat
hat min & cdc khu vuc khong can thiét
phai triét tiéu séng hoan toan. Bén canh
d6 ¢ nhitng vi tri can ling séng thi dé
dang kin duoc st dung, tuy nhién dang dé
kin truyén thong thuong bi han ché vé mot
sd van dé nhu quy mo 16n, nguyén vt liéu
chu yéu 1a d4 hoc twong dbi khan hiém &
khu vuc Pong bang song Ciru Long va
thoi gian thi cong ldp dat thuong kha dai.
Dé giai quyét van dé nay cia dé dang kin

truyén thong, thi giai phdp dé giam séng
dang kin 1/2 hinh bidn nguyét (céu kién
ddc sén) c6 mat trude duge bd tri cdc 16
rong nham tiéu tdn séng va giam thiéu
s6ng phan xa di dugc dé xuat.

Nghién ctru hién tai nham ddnh gid
hiéu qua, so sianh kha ndng tiéu tdn nang
luong séng cua 2 dang két cAu giam séng
bang ciu kién bé tong didc san. Két cu
dang rong dic trung cho xu hudéng nghién
ctru hién tai & Pong Bing Song Cuu
Long, con két cdu dang kin duoc 1am bang
cdu kién bé tong dic sin dic trung cho
dang dé truyén thong duoc cai tién.

2. THIET LAP THI NGHIEM
Két cau dé giam séng dang hd hinh

chép tr gidc TG1 Hinh 1a c6 4 mat chia ra
lam 2 mat trude va 2 mat sau trong d6 2
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mat trudc cd do r5ng bé mit P;=17.6%
tuong ung véi 10 16 rong tron c6 duong
kinh 5.7cm trén mdi mat va do r5ng mat
sau P,=12.0% tuong tmg véi 10 16 rong
tron c6 duong kinh 4.1cm trén mdi mat.

Két cdu dé giam séng dang kin hinh
ban nguyét BN2 c6 do rong mat trudce
P1=19.7% tuong ung vo61 4 hang 16 rong

tron duong kinh 5.7cm (Hinh 1b) va mat
sau kin.

Ca 2 m6 hinh cau kién duoc thiét ké
bang gd voi do day thanh 20mm va lién
két cing véi bé mit ddy méang song trdnh
hién tugng bi dich chuyén trong qué trinh
thi nghiém.

(a) Két cAu dang r5ng hinh chép tir gidc TG1

(b) Két cdu dang kin hinh ban nguyét BN2

Hinh 1. Két cau dé giam séng chdp tir gidc

Nghién ctru dugc thuc hién trong
mang soéng cua Vién Khoa hoc Thuy loi
mién Nam c6 chiéu dai 35m, cao 1.5m va
rong 1.2m voi hé thong thiét 1ap va phan
tich dir liéu séng cua HR-Wallingford.
Cich thiét 1ap vi tri kim do séng va céu
kién dé giam séng dugc thé hién trong
Hinh 2, mdy tao séng dong co day Piston
dit cach cau kién 20.5m duogc két ndi véi
hé thong diéu khién duoc lap trinh c6
chic ning héap thy séng tu dong gitip han
ché sai sO tai bién dau vao. Phia trudc
cong trinh dwoc bd tri 5 kim do séng,
trong d6 4 vi tri kim 1an luot WG2, 3, 4, 5
cO chuc nang phan tach séng téi va song
phan xa trudc cong trinh dya vao tinh todn
dugc thiét 13p trong phdn mém do séng
cua HR-Wallingford. Sau cong trinh dugc
bb tri 3 kim do séng cdch déu nhau 1
khoang 4m va kim gan nhat cich chan
cong trinh 1.5m c6 chire nang do sy thay
601 séng truyén séng cong trinh. Phéan
cubi méang séng duoc thiét 1ap mai hap thu

séng bang d4 do c6 hé sé mai m=6, muc
dich dé giam thiéu séng phan xa anh
huong dén sb lidu do. Két qua kiém dinh
cho hé sb séng phan xa trong trudng hop
khong cong trinh ludn nho hon 10% dam
bao anh hudng cua séng phan xa dén két
qua do dac 12 khong déng ké (theo nghién
ctru Goda 2010 [2], Chakrabarti 1994 [1]).

Mot loat céc thi nghiém véi diéu
kién séng khong déu duoc thyc hién & 3
muc nudc khic nhau (muc nudc trung
binh, cao, thép). Séng duoc tao ra theo
dang phd JONSWAP véi hé s6 gamma
(peak enhancement factor) béng 3.3, chu
ky dinh séng duogc thay di tir 1.2s + 2.5s,
chiéu cao séng ¥ nghia tir 0.07m + 0.17m,
d6 dbc séng tuong mg Hyo/L thay doi tir
0.015 + 0.043 (trong d6 gid tri chiéu dai
séng L phu thudc vao chu ky séng va do
sau nudc). Qua trinh thu thap va phan tich
dir liéu duogc thuc hién b?mg phﬁn mém
HR DAQ (cua HR-Wallingford). Thoi
gian do dac cho mdi chudi thi nghiém
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duoc thyc hién khoang 500 con séng
twong g Tyo=500xT,, (s), v6i tan sb do 1a
50Hz. Ba gid tri myc nudc thi nghiém
tuong (mg v&i 3 gid tri chiéu cao luu

khong dinh dé Rc {+0.14m, +0.07m,
Om} (dugc xdc dinh bang hi¢u gi?ra cao
trinh dinh d& va muc nudc thiét ke).

Hs (m),Tp (s)
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Hinh 2. So do thiét Idp thi nghiém

ay KET CAU GIAM SONG THi NGHIEM Rc=0m
- Muc nwéc cao
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Hinh 3. Muc nudc thi nghiém

Loai dong chay qua két’ cu giam
song duoc xac dinh bang chi s6 Reynolds

: vd s A AL
voi Re=— trong d6 v 1a van toc séng
Vv

(van tbc nhém séng) chay qua 16 réng, d
la duong kinh 16 rong, v 1a hé s6 nhot

dong hoc cua nudc dugc xdc dinh & nhiét
do 20°C (0.0101 cmz/s). Két qua tinh toan
cho gid tri Re=31237+59239, cho thiy
Reinn w0an>10000 nén dong chay qua ciu
kién gidm séng tng véi cac kich ban Ia
dong chay rbi.
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Bdng 1. Théong sé thi nghiém

Tham s6 thi nghiém

Gia tri

Két cau dé giam séng

Do rdng mit trudc cau kién, P,
D6 rdng mit sau cAu kién, P,
Chiéu cao ciu kién, h

Chiéu cao luu khong, R,
Chiéu cao song, Hy

Chu ky dinh séng, T,

Do doc séng, Hy/L

. _ vd
Chi s6 Reynolds qua dé giam séng Re =—
14

TG1, BN2

17.6%, 19.7%

12%, 0%

0.47m

0.00m, +0.07m, +0.14m
0.07m=0.17m

1.2s +2.5s
0.015+0.043

31237 + 59239

3. KET QUA THI NGHIEM VA THAO
LUAN
3.1. Tiéu chi danh gia hiéu qua cong
trinh

Séng va cham véi bat ky dang cong
trinh dé giam séng nio thi mot phan ning
lugng séng s€ bi phan xa phia trudc cong
trinh, mot phan s& bi tidu tan, hap thy boi
cong trinh va phan con lai s& duoc truyén
qua phia sau cong trinh. V& mit 1y thuyét
thi van dé thiy dong luc hoc nay tuan tha
dinh luat bao toan ning luong va c6 thé
duoc thé hién dudi dang todn hoc bang

cong thirc can bang ning luong
(Burcharth and Hughes 2003):

Trong d6, E;, E., E; va E4 12 nang lugng
ciia séng dén, séng truyén, séng phan xa
va séng bi tiéu tan. Va ham cin bang ning
lugng cé thé duoc viét lai nhu sau:

2 2
H E
1= —* |+ a, +—=4
H, H ) E

2)

1=K’+K,’+K, (3)
Trong do:
K, =—""L Hg s6 truyén séng dugc

m0,i
xdc dinh bang gid tri chi€éu cao séng
truyén phia sau cong trinh (Hpyo,) trén gid
tri chiéu cao soéng t&i (Hmoi);

mO0,r

K =

H

duoc xdc dinh bang gid tri chiéu cao séng

phan xa truéc cong trinh (Hyo,) trén giad
tri chi€u cao song tdi (Hmo);

H¢é so0 séng phan xa

m0,i

Kq4 duge xdc dinh dua vao két qua
cua cong thurc bién doi tir cong thuc (3):

4)

Céc séng bién ddi xung quanh cong
trinh khi séng téi tuong tac voi cong trinh
s& tao thanh ché do song trudc cong trinh.
Sy bién doi nay thé hién qua hé sd séng
trude cong trinh duoc xdc dinh bang ty sd

K,=1-K’-KS
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giita chiéu cao séng ngay trudc cong trinh
(Hmor) va chiéu cao séng tdi (Hmoiy theo
cong thuc (5):

H

_ mO0, f
K, = 5)

m0,i

Trong d6 chiéu cao séng ngay trudc
cong trinh dugc xdc dinh tai vi tri kim do
sO 5 trugc cong trinh.

3.2. Qua trinh truyén séng

Su thay doi hé 5O truyen song K
phu thudc vao cic yéu td chiéu cao luu
khong tuong doi (Ro/Hpmo i), tham sb song

dugc thé hién qua Hinh 4. Xu huéng
nghich bién gitta R/Hy va K, dugc thé

Hs=0.07m, Tp=1.20s

Hs=0.10m, Tp=1.50s

hién 10 rang trong ca 2 két cdu giam song.
Nhin chung két cau BN2 c6 hé so truyen
séng tot hon két cdu TG trong ca 3 diéu
kién muc nudc xem xét trong thi nghiém
do mat sau cAu kién BN2 la kin.

Doi véi két cau TG1 khi Re/Hpi>0
thi hé s truyén séng ludn nho hon 0.75
tuong Ung véi hi¢u qua gidm séng 16n hon
25%. Véi két cdu dang kin BN2 khi
Ro/Hpei>1 thi hé sb truyén song béng
khong, tic 1a séng khong thé vuot qua
dinh dé va hé s6 truyén séng luén nhé hon
0.42 tuong tng hi€u qua giam séng 16n
58% khi Re/Hpmgi>0.

Hs=0.12m, Tp=1.60s

1.00 1.00 1.00

o o o OTGI

300 2800 2800 OBN2

%00 5600 5600 O

800 o §400 O 400 | O O

s O 2 g

%00 2200 5200 O

00 O O .00 O .00 O

a4 0 1 2 3 1 0 1 2 3 1 0.1 2

Re/Hmo,i Re/Hmoi Re/Hmoi

Hinh 4. Hé s6 truyén song K, img voi tham so thi nghiém khdc nhau

3.3. S6ng phén xa

Ca 2 két cAu TG1 va BN2 déu cho
hé sd séng phan xa tuong d6i nhé trong
céc diéu kién muc nudc khac nhau (Hinh
5). Tuy nhién xu hudng bién doi ctia hé sb
séng phan xa phu thudc vao chiéu cao luu
khong lai khéng thuc sy rd rang, hé sb
séng phan xa c6 xu hudng 16n nhit trong
truong hop muc nudc trung binh va nhd

hon trong trudng hop muc nude thip va
muc nude cao, nhung su thay ddi 1a khong
qué 16n.

So sdnh giira két cdu TG1 va BN2
c6 thé nhan thdy séng phan xa cta két cu
giam séng BN2 ¢6 xu huong lon hon so
vGi két cau TGI. Két qua phan tich cho

thdy két cidu TGl ludén cho hé sb séng
phan xa nho hon 0.3
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Hs=0.07m, Tp=1.20s

Hs=0.10m, Tp=1.50s

Hs=0.12m, Tp=1.60s

1.00 1.00 1.00
A A A OTG1
800 800 800 OBN2
300 F00 300

= = [=TEery

2400 0 00 O 00 O

Z 3 O 3 O o) 51
200 8 O 8 200 O O 200 O

Qe Qe <«De

00 .00 T 00

a0 1 2 4 0.1 .2 .
) Rc¢/HmO,i 3 ) Rc/HmO,i 3 1 0 Rc/l-}m(),i 2 3

Hinh 5. Hé s6 séng phan xa K, ttng véi tham sé thi nghiém khdc nhau

3.4. Tiéu tan nang lwgng séng

Quan hé dong bién duoc nhan thay
gilta chiéu cao luu khong twong ddi dinh
dé Re/Hpos va hé sd tiéu tdn ning luong
séng qua biéu d6 Hinh 6, tic 1a khi dé
cang nhd cao kha nang tiéu tdn ndng
luong séng cia két cdu cang 16n. Tuy
nhién d6 nhay gitra Ro/Hpyo; va Kg clia két

duong tuong quan cia két cau TG1 c6 do
doc 16n hon (thé hién & h¢ sO goc cua
phuong trinh twong quan).

Két cAu giam séng BN2 cho hiéu
tiéu tdn niang luong séng tot hon so véi
két cau TG, tuy nhién sy chénh 1éch cua
hé sb tiéu tan ning luong giira 2 két cau
¢6 xu hudng giam dan khi chiéu cao luu

cdu TG1 16n hon so voi két cdu BN2 do  khong dinh dé tiang 1én.
Hs=0.07m, Tp=1.20s Hs=0.10m, Tp=1.50s Hs=0.12m, Tp=1.60s
= 0.05x + 0.87 =0.07x4 0.85
1.00 y = 0.02x + 1.00 y A 1.00 y O
= B 200 et %00 C1 =
00 o = X9 = @ 0.14x + 0.65
----- : Y= 0.14x + 0.
$00 (@F %00 ©) y = 0.12x + 0.65 00 ©)
- y =0.10x + 0.63 £~ £~
200 200 ‘goo
= @ < ™
. & = TG1
%00 200 200 ©
2 - b OBN2
500 00 .00
14 0. 1 .2 3 . .
Rc¢/Hm0,i 1 0 Rc/f}mO,i 2 3 1 0 Rc/f}mO,i 2 3

Hinh 6. Hé s6 tiéu tdn ndang lirong séng K, iing véi tham sé thi nghiém khdc nhau

3.5. Song bién ddi trwéc cong trinh

Két qua phan tich hé s6 séng bién
d6i trudc cong trinh duoc thé hién qua
Hinh 7, cho thdy hé s6 K; >1 thé hién
chiéu cao séng trudc cong trinh ludn 16n
hon chiéu cao song tdi, hé sd K¢ cua 2 két
ciu 1a khong khdc nhau nhiéu trong hau

hét c4c trudng hop thi nghiém, trong d6 dé
BN2 c6 h¢ s6 K¢ 16n hon dé TG1 1y do 1a
dbi voi d& TGI c6 do rdng 16n séng
truyén qua nhiéu hon, con d& BN2 kin nén
tao ra nudc dénh trudc cong trinh, séng
trudc cong trinh cao hon. Nhin chung hé
s6 K¢ 1uon nho hon 1.2 va 16n hon 1.

VIEN KHOA HOC THAY LI MIEN NAM

227



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

Hs=0.07m, Tp=1.20s

Hs=0.10m, Tp=1.50s

Hs=0.12m, Tp=1.60s

1.200 B |:| 1.200 1.200
1.00 O 51 w0 O B8Qa 1.00 B g8d
500 00 @00
~($00 ~<$00 ~(%00
<« <D @se
) N:OO =00 OTG1
.200 200 200 OBN2
.00 .00 .00
-1 0 1 2 3 -1 0 1 2 3 -1 0 1 2 3
Rce/Hm0,i Rc/HmO),i Re/HmO),i

Hinh 7. Hé 56 séng cuc bg trirde cong trinh Ky ing voi tham 56 thi nghiém khdc nhau

3.6. Panh gia bién d6i ning luong séng

Dya vao cdc phan tich vé su thay
dbi céc hé s6 giam séng, hé sd séng phan
xa va hé sb tiéu tan ning luong séng thi
biéu d6 bién doi ning lwong séng khi
tuong tac v6i két cdu giam séng duoc xay
dung Hinh 8. Cic gid tri phan trim ning
lugng bién d6i va R/Hpe duoc xdc dinh
dya trén gid tri trung binh (mg véi moi
truong hop muc nudc cao, trung binh va
thap. Ca 2 két cau déu cho dai nang lugng
séng tiéu tan chiém wu thé.

Vé6i két cau giam séng TGl khi
séng tGi twong tic voi cong trinh thi phan

Biéu d6 nang luong séng qua
ket cau gidm séng TG1

100%
80%
60%
40%

20%

0%
.000

.810
Rc/HmO,i (-)

1.712

trim ning lugng séng truyén qua tir
24.5+53.6%, phan trim ning luong séng
bi phan xa khoang 4.5+5.8%, phan trim
nang luong séng bi ti€u tdn khoang
41.9+70.5%.

Vé&i két cdu giam séng BN2 khi
séng tGi twong tic véi cong trinh thi phan
triam ning luwong séng truyén qua tir
0+16.2%, phan trim ning luong séng bi
phan xa khoang 10.7+14.3%, phan trim
ndng lugng séng bi tiéu tdn khodng
70.9+89.3%.

Biéu d6 niang luong séng qua
ket cau giam séng BN2

100%
80%
60%
40%

20%

0%
.000

827
Re/HmO,i ()

1.760

® Ning luong song truyén qua (%) ® Ning luong song phan xa (%) ® Ning lwong song tiéu tan (%)

Hinh 8. Bién doi ning lwong séng qua két cau giam song
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4. KET LUAN, KIEN NGHI

Mo hinh hai két ciu giam séng dang
rong va dang kin duoc nghién ctru, ddnh
gid kha nang ti€u tdn nang lugng séng dua
trén mot chudi céc kich ban thay ddi muc
nudc, tham s6 séng duge thi nghiém trong
mang séng. Mot s6 két luan duogc rat ra tu
nghién ctlru:

Khi séng tuong tdc v6i cong trinh
thi dé giam séng dang kin hinh ban nguyét
BN2 cho ning luong séng truyén qua it
hon, nang lugng séng bi phan xa 16n hon
va niang luong séng tiéu tdn boi két cau
cling 16n hon so véi dé giam séng dang
rong hinh chép tir gidc TG1.

TAI LIEU THAM KHAO

Pbi véi dé giam séng dang rdng
hinh tr gidc TG1 trung binh nang lugng
s6ng tdi s€ bl bién ddi thanh: séng truyén
qua ciu kién (chiém 38.9%), séng bi phan
xa (chiém 5.1%), s6ng bi tiéu tin boi két
ciu (khoang 56.0%).

Pbi v6i dé giam séng dang kin hinh
ban nguyét BN2 trung binh nang luong
s6ng tdi s€ bl bién ddi thanh: séng truyén
qua cau kién (chiém 6.0%), séng bi phan
xa (chiém 12.6%), séng bi tiéu tan boi két
ciu (khoang 81.4%).

Séng bién dbi trudc cong trinh
khong c6 sy khéc biét 16n giita 2 dang két
céu, chiéu cao séng trudc cong trinh ludn
16n hon chiéu cao séng toi.
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NGHIEN CUU ANH HUONG CAC YEU TO PEN QUA TRINH TRUYEN
SONG CUA PE GIAM SONG KET CAU RONG TREN MO HINH
MANG SONG

Experiment and 2D Physical Model for Wave Transmission and Hydraulic
Performance through Hollow Breakwater

ThS. Lé Xudn Td, KS. D6 Vin Duong
Vién Khoa hoc Thuy loi mién Nam

TOM TAT: Két qua nghién cieu dwa ra anh huong cua cdc yéu té nhw dg rong bé mdt, chzeu
cao luu khong dinh dé, do déc song 101 qud trinh truyén song ciia dé giam song két cau réng
thong qua cdc hé sé truyén song, hé $0 tiéu tdn _nang luong va hé so song phan xa. T do xdy
dung twong quan cua cdc yéu 16 danh hieong ké trén téi hé sé truyén song qua dang dé giam
song két cau rong.

Tir khéa: Pé gidm séng két cdu rong, hé so truyén song, hé sé tiéu tdn nang liong, séng phan
xa, do rong bé mat, moé hinh vat ly 2D

ABSTRACT: The study focused on the influence of factors such as surface porosity, crest
freeboard, wave steepness to the wave reduction of the porous breakwater via wave
transmission coefficients, coefficient Energy dissipation and reflected wave coefficient. From
that, build the correlation of the above influential factors to the wave transmission coefficient of
the porous breakwater.

Keywords: Porous breakwater, transmission coefficient, dissipation coefficient, wave reflection,

surface porosity, 2D physical model

1. PAT VAN DPE

Trong cdc cong trinh bao vé bd bién &
khu vuc Pdng bing séng Ciru Long hién
nay c6 dén 54.9% la cong trinh dé giam
soéng xa bo. Trong d6 57.9% la dé giam
séng bang hang rio tre ¢6 tudi tho twong ddi
thap (thuong nho hon 1 niam), 10.2% la dé
giam séng Geotube, con lai 31.9% la dang
dé giam song c6 dang rong (Coc ly tAm, Dé
tru rong, e rong ctia Busadco). Phan 16n
cac tinh toan: thiét ké cac cong trinh dé giam
song dang rong hién tai dya trén cic cong
thirc kinh nghiém duoc Iy tir cdc dang dé
truyén thong, khéng dénh gid duoc ding
ban chét 1am viéc cua loai dé nay.

Dé c6 nhitng hiéu biét tdt hon vé cic
yéu t6 anh huong dén kha ning lam viéc
ctia dé két cau rong, ciing nhu sy khic biét

véi dang dé truyen thong va tang thém klen
thirc cho viée thiét ké dé giam séng két cau
rong hién nay. Mot loat c4c thi nghiém thay
d6i kich thudc 16 rong bé mit ciia dé giam
séng két cau rong dic san di dugc thuc
hién trong nghién ctru nay. Thi nghiém
duogc thyc hién trong méng séng tai Phong
thi nghiém Thuy dong lyc S6éng Bién ctia
Vién Khoa hoc Thuy loi mién Nam.

Cau kién st dung trong nghién ctru
c6 nguyén 1y hoat dong theo dang budng
tiéu nang voi hai mat trudc va sau déu duoc
bé tri 16 rdng, phan trim 16 rong bé mit nay
anh huodng truc tiép dén hiéu qua 1am viéc
cta dé giam song.

Mot s6 nghién ctru trude diy da xem
xét hiu qua lam viéc cua céc thm ban
nhiéu tang voi cdc phan trim réng bé mat
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khéc nhau c6 thé ké dén nhu: Jarlan-type
breakwater 1960 voi nghién cuu hiéu qua
gidm soéng phan xa cua dang dé véi mot
mat phia bién dugc lam r5ng 20% va mat
sau kin, hay nghién ctru vé sy suy giam va
tiéu tin nang luong song trén tam ban
rong nhiéu ting cta Hocine Oumeraci

impermeabl
bauk wall

perforated front

reflected wave energy wall

(a) Két cAu Jarlan-type breakwater 1960

2009 [1] véi cac phﬁn tram 16 r5ng duoc
xem xét 1a 5%, 11%, 20%, 26.5%.

Vi cung mot nguyén ly tiéu hao nang
luong song thi cdc gid tri phan trim 16
rong bé mat ciu kién trong nghién ciu
nay dugc lya chon dya trén cic nghién
ctru da duoc ké dén & trén.

26.5% 2000 11% 0
: g 8
4 T5m :. <7 ‘ f
w 12 o § §
4 00 3 A4 ] 2]
J:_Sof - =
y |
- H! 4L 4
] ! | _!
(g B=15m -

(b) Nghién ctu Hocine Oumeraci 2009

Hinh 1. Mgt s6 nghién cutu lién quan dén do rong bé mat cau kién

2. THIET LAP MO HINH VA CHUONG TRINH THI NGHIEM

2.1. Bo tri thi nghiém
Hs (m),Tp (s)

wWae1 WG23,4,5

May Tao Séng

Hinh 2. So d6 bo tri thi nghiém

Kim do séng dugc bd tri trudc va
sau cong trinh, 5 kim do trudc cong trinh
(WGI, 2, 3, 4, 5) dung dé xac dinh séng
dén phia trudc cong trinh, trong d6 4 kim
(WG2, 3, 4, 5) duoc bd tri dé tach séng
phan xa va song tdi trude cong trinh, kim
do séng sau cong trinh (WG6, 7, 8) duoc
ding dé xdc dinh chiéu cao séng sau khi
qua cong trinh. Vi tri gitta cdc kim do
dugc bb tri nhu trong so d6 Hinh 2.

Cic thong sd séng trudc va sau cong
trinh duoc do bang 8 dau kim do séng.
Séng téi va séng phan xa dugc phan tach
str dung 4 dau kim do tich hop phan mém
xu 1y trong md hinh do séng cua HR-
Wallingford. Tan sb ct tinh todn duoc lua
chon 1a 0.03Hz dé loai bé nhiing ning
lugng s6ng tao thanh do cong huong trong
mang song. Qua trinh phan tich truyén
séng duoc 1y tir s6 liéu séng thyc do.
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Hinh 3. Thiét ldp thi nghiém truyén séng qua dé giam song két cau rong

Mbi chudi sé liéu thi nghiém sir
dung cho phén tich dugc thuc hién it nhét
trong khodng thoi gian 500T, (s) du dai dé
dam bao hinh dang pho séng tao ra trong
thi nghiém phil hop véi thuc té.

2.2. Chwong trinh thi nghiém

Tong sd kich ban thi nghiém bao
gdm 36 kich ban thi nghiém thay d6i do
rong bé mat cdu kién va 48 kich ban thi
nghiém truyén séng ung véi do rong bé
mat cau kién duoc lya chon.

_Chuong trinh thi nghi¢m thay doi

do rong bée mat cau kién
Trong téng sé 36 kich ban thi
nghiém thay d6i do rong bé mat cé 6 kich

ban khong cong trinh. P9 rdng bé mit ciu
kién dugc thay ddi dua trén viée thay ddi
kich thudc 16 réng cta cau kién. PO rong
mat phia bién (mit trude) duoc thay ddi
11.8%, 22.5%, 36.6% va mat phia bo (mat
sau) la 11.8%, 22.5%.

T6 hop diéu kién phuc vu cho thi
nghiém bao gom 2 diéu kién vé muc nudc
(myc nudc cao va myc nudc trung binh),
ung voi myc nude cao s€ c6 4 tham s6
séng thay doi vé chiéu cao va chu ky
séng, con muc nudc trung binh sé€ co 2
tham sb séng. Téng hop céc truong hop
va kich ban thi nghiém thé hién trong
bang 1.
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Bang 1. Kich ban thi nghiém thay doi do réNng bé mar cdu kién

Truong kinh 16 réng twong g séng luru khong

D¢ rong beé mat cau kién va duwong Tham so Chiéu cao

Kich ban

hop Phia bién (P1) Phia bo (P2) H, | T, | Re/D§sau
Pl (%) | dli(m) | P2(%) | d2(m) | (m) | (s) | nwéc D (m)
KH1 11.8 0.041 11.8 0.041
KH2 22.5 0.057 11.8 0.041
KH3 36.6 0.073 11.8 0.041 010 | 150 | +0.14/0.33 C6 cdng trinh
KH4 36.6 0.073 22.5 0.057 014 | 250 | 0.00/0.47
KHS5 22.5 0.057 22.5 0.057 ' ’ ' ’
KHO Khon\g cong
trinh

. Chuwong trinh thi nghi¢m thay déi P1=22.5%, 46 rong mit sau P2=11.8%.
chiéu cao luu khong va tham so song Thi dugc xdc dinh dya trén t6 hop 6 diéu

Thi nghiém truyén séng qua cau
kién duogc thuc hién chi tiet dua trén kich

kién séng dic trung va 4 gia tri chiéu cao
luu khong.

ban KH2 voéi do réng mat trudc la

Bdng 2. Kich ban thi nghiém xdc dinh kha nang triét giam song

Trwimg hop Tham so séng Chiéu cao luu khong Kich
: H,,, (m) T, (s) Rc / P§ sau nwéc D (m) bian

BW-JSW1 0.07 1.20 Khong
BW-ISW2 0.10 1.50 +0.14/0.33 «
BW-JSW3 0.12 1.60 +0.07/0.40 ‘t’r‘:zﬁ
BW-ISW4 0.14 1.70 0.00/0.47 C6 cong
BW-JSW5 0.17 1.80 -0.07/0.54 trinh
BW-JSW6 0.20 2.00

3. KET QUA VA PHAN TiCH

Sw bién doi pho séng

(a) Phé séng truwdc cong trinh (a) Phé song sau cong trinh
Number of waves 500, Af=0.03Hz chan 4 Number of waves 500, Af=0.03Hz chan 6

x10°

Variance density spectrum % 10° Variance density spectrum

]
X=0705
¥ =0.0029 A 25l

Hpolm) = 0.098
T, =142

o5k X=0705

H_o(m)=0.031 Y =0.000196

f:?s) =142 s

o IS e T M
08

0 02 0.4 06

1 12 1.4 16

Hinh 4. Su bién d6i pho nang lwong séng khi truyén qua cdu kién
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3.1. Anh hwéng cia cdc yéu té dén qua
trinh truyén song

Theo cdc nghién ciru trude day, qua
trinh truyén séng cua dé giam séng phu
thudc vao céc yéu té: chiu cao luu khong
dinh d& (R.), 46 déc mdi cong trinh (m),
bé rong dinh dé (B), d6 réng bé mit (P) va
tinh chat séng (Hy, Tp) - [1], [2], [3], [4],
[5], [11], [12], [13]. Tuy thuQc vao tung
loai cong trinh khdc nhau ma céc yéu t6
c6 thé anh huéng nhiéu hogc it. Doi véi
loai dé& giam séng két cau rong su dung
trong nghién ctru nay c6 két cau dinh hep
(bé rong dinh dé nhé hon nhiéu 1an so véi
chiéu dai séng thiét k&) nén yéu td bé rong
dinh dé sé khong dugc xem xét. Bén canh
d6 d6 doc mdi coéng trinh ciing 1a mot
hang s6 khong doi nén ciing khéng duoc
xem xét trong nghi€n ctru nay.

Pic diém cua dé giam séng két cAu
rong trong nghién ctru 1a cho séng truyén
qua, 1am viéc ca trong diéu kién ndi va
ngam, tiéu tdn ning luong séng nhd vao
d6 rong bé mit cau kién. Do d6 cic yéu td
chinh s& 1an luot dugc xem xét anh hudng
dén truyén séng bao gdm: chiéu cao luu
khong dinh dé, do r6ng bé mit cau kién va
tinh chét séng.

3.1.1. Anh hwéng ciia dp rong bé mit
den qud trinh truyén song

- Chi tiéu ddnh gid

Khi song tic dong cong trinh dé
giam séng c6 do rongthi mot phan ning
lugng soéng s€ bi phan xa phia trudc cong

trinh, mot phan s& bi tiéu tan, hip thu boi
cong trinh va phan con lai s& dugc truyén

qua phia sau cong trinh. V& mit 1y thuyét
thi van dé thiy dong luc hoc nay tudn thu
dinh luat bao toan nang luong va dugc thé
hién dud¢i dang todn hoc bang cong thirc
cin bang ning luwong (Burcharth and
Hughes 2003):

E=FE+FE +E, (1)

Trong d6, E;, E;, E; va E4 1a nang
lugng cua soéng dén, séng truyén, song
phan xa va séng bi tiéu tdn. Va ham can
bang nang luong c6 thé dugc viét lai nhu

sau:
Y (HY E
I=| | +| == | +%£ (2)
H, H, E
1=K’+K’+K, (3)
Trong dé:
HmOt A A A 2
K, =—— Hg¢ s0 truyén séng dugc
mO0,i

xdc dinh bang gid tri chiéu cao séng
truyén phia sau cong trinh (Hpo,) trén gid
tri chiéu cao séng téi trudc cong trinh
(HmO,i);
HmO r A A A 2
K =——" Hg¢ s0 truyén séng duoc
m0,i

xédc dinh bang gid trj chiéu cao séng phan
xa trudc cong trinh (Hyo,) trén gid tri
chiéu cao song to1 trude cong trinh (Hyo);

Ky duge xdc dinh dua vao két qua
cua cong thirc bién doi tur cong thuc (3):

K,=1-K’-KS “4)
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Hinh 6. Hé 56 song phan xa trong 2 diéu kién myc nuoc khdc nhau
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Hinh 7. Hé s6 tiéu tdn nang leong song trong 2 diéu kién muc nwde khdc nhau

Hinh 5 thé hién quan hé gitta K, va  Gid tri 6 doc séng duoc thay d01 tu 0.02
Hi/L, trong hai diéu kién muc nudc thi dén 0.05 cho thdy: khi dé ndi tng voi
nghiém tng v6i Rc=Ocm va Re=+l4cm. Re=+14cm thi sy phan tin ctia hé s
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truyén séng giita cdc kich ban do rong bé
mat khic nhau c6 sy khéc biét rd rang hon
trong truong hop muc nudc ngang mat
dinh dé& (Rc=0Ocm). Xu thé cho thay kich
ban KH4 (P1=36.6%; P2=22.5%) c6 hé s
truyén séng 16n nhit do d6 rong bé mait
16n nhat va ngugc lai kich _ban KHI
(P1=11.8%; P2=11.8%) c6 do rong bé mit
nho nhét thi cho hé sd truyén song 1a nho
nhét, sy khéc biét dugc nhan thay ca trong
truong hop séng dai va séng ngan. Khi so
sanh 3 kich ban KHI1, KH2 va KH3 c6
cung do r5ng mat phia sau va do r6ng mat
trude 16n dan thi xu huéng cho thay do
rong mat trudc cang 16n s& cho hé sb
truyen séng cang 16n. Piéu nay ching to
d6 rong mdt trude c6 anh huong dén hé sb
truyén séng theo xu huéng dong bién.
Piéu tuong tu dwoc nhin thdy khi so sénh
2 kich ban KH4 va KH5. D6i voi trudng
hop cling d6 rong mit trude va do rong
mit sau ting dan khi so sdnh 2 cdp kich
ban KH2 (P1=22.5%; P2=11.8%) v&i
KH5 (P1=22.5%; P2=22.5%) va KH3
(P1=36.6%; P2=11.8%) vo6i KH4
(P1=36.6%; P2=22.5%) thi d6 rong mat
sau cang 16n s& cho hé sd truyén séng
cang 16n, xu huéng dong bién gitta do
rOng mit sau va hé sb truyén séng.

Nguoc lai voi hé sO truyén song thi
Hinh 6 thé hién quan h¢ gitra hé s6 song
phan xa K; va do déc song to1 Hg/L cho h¢
s0 song phan xa lon nhét & kich ban c6 do
rong bé mat nho nhat KH1 (P1=11.8%,
P2=11.8%). Khi do rong mit sau khong
thay doi va do réng mat trudc ting dan
trong 3 kich ban KH1, KH2 va KH3 thi h¢
sO song phan xa giam dan, chimg t6 d6
rong mit trudc cang 16n thi hé s6 séng phan
xa cang nho. Nguoc lai trong truong hop do
rong mit trudc khong doi va do rong mat
sau ting dan khi so sdnh 2 cdp kich ban

KH2 (P1=22.5%; P2=11.8%) v6i KHS5
(P1=22.5%;  P2=22.5%) va  KH3
(P1=36.6%; P2=11.8%) vo6i KH4
(P1=36.6%; P2=22.5%) thi anh hudng cua
do r5ng mat sau toi hé ) song phan xa theo
xu huéng nghich bién tuong ddi o rang.

Hinh 7 thé hién quan hé giita hé s6
tiéu tan nang luong séng Ky va do déc
séng t6i Hg/L cho thdy khi d& noi
(Re=+14cm) thi nang lugng song bi ti€u
tan boi cdu kién nhiéu hon khi muc nuéc
bang dinh d& (Rc=0cm) thé hién & su vuot
troi ctia hé s tiéu tdn niang luong séng Kg
khi Rc=+14cm. H¢ sd tiéu tan ning luong
séng boi cau kién thap nhat trong kich ban
do rong bé mdt nho nhat KH1 (P1=11.8%,
P2=11.8%) song_chu yeu bi phan xa va
kich ban c¢6 d6 rdng bé mat 16n nhat KH4
(P1=36.6%, P2=22.5%) song chu yeu bi
truyén qua. Trong khi d6 2 kich ban KH2
va KH3 cho hé s tiéu tin ning luong
s6ng 12 16n nhat.

3.1.2. Anh hwéng ciia chiéu cao luu
khong dinh dé

- H¢ so truyén song

Chiéu cao luu khong twong d6i cua
dinh dé c6 anh huong rét 1 rang dén hé sb
lan truyén séng Kt thé hién trong Hinh 8.
Két cAu cong trinh dat hiéu qua giam séng
cao trén 50% (ng voi hé sO truyén séng
kt nho h(m 0.5) khi d& néi (Re>0cm). Hé
s6 truyen song bat dau c6 xu huéng khong
thay ddi nhiéu khi R o/Hmoi > 1.00 tuc la
khi s6ng khong tran qua dinh d€ ma chi
truyén qua 16 rong cau kién, ldc nay hi¢u
qua giam song cua ciu kién hoan toan phu
thudc vao phan tram 16 réng hai mat cau
kién va hiéu qua giam song dat khoang

66% tuong Gng voi hé sd truyén séng k=
0.34.
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Hinh 8. Anh huong ciia chiéu cao luu khong dén hé sé truyén song

- H¢ s0 song phan xa

Séng phan xa phia trude cong trinh
dugc tao thanh tu tuong tic gitra séng va
cong trinh. N6 khong dugc mo ta chi tiét
trong qué trinh truyén séng, tuy nhién
thong qua viéc xdc dinh hé sé séng phan
xa cho phép xdc dinh kha ndng tiéu tdn
nang lugng séng cua cong trinh.

Hinh 9 thé hién twong quan giita hé
sO song phan xa K; va chiéu cao luu

khong tuong ddi cua dinh dé Ro/Hpo; cho
thay khi R ting dan tir -7cm dén Ocm (dé
thay dbi tir trang thdi ngdp qua muc nudc
bang mit dinh dé) thi hé s séng phan xa
cling ting theo xu hudng tuyén tinh tir
0.28 1én 0.40. Khi d& 1am viéc trong diéu
kién ndi R. = +7cm 61 Re=+14cm thi hé
s6 séng phan xa khéng c6 xu huéng ting
gidm rd rang ma giao dong trong khoang
tir 0.40 dén 0.45.
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Hinh 9. Twong quan gitia hé 56 song phan xa va R/H,,
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Diéu kién bién cua thi nghiém (Hg,
Tp, Re) duge st dung dé tinh toan hé s
séng phan xa cua dé€ dang tron, d€ c6 khéi
phu hap thy séng dya trén céc cong thirc
thuc nghiém dugc nghién cou bdi
Zanuttigh and Van der Meer (2008) [9]
thé hién trong Hinh 10. So véi cdc dang
két cau dé giam séng nghién ctu trudc
day thi hé s séng phan xa cua két cau
trong nghién ctru nay ¢6 xu huéng 16n hon

s6ng phan xa cua dang d€ mdi nghiéng c6
khoi phu hap thy séng va nho hon dé dang
tron khong c6 khoi phu hap thu song.

Viéc nhan biét va tinh todn séng
phan xa rat can thiét trong qud trinh thiét
ké dé giam song két cau rong, dic biét cho
viéc thiét ké giai phai bao vé chan chdng
x06i cho cong trinh.

1.000
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.600

han xa Kr (-)

d

¢ sO séng p
H8&
(111 [0 t3¢s2
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o
oo <&

H
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S
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S

-.500 .000 .500 1.000

Rc/HmO,1

8
O

1.500

ONghién ctru hién tai

ODbé dang tron Zanuttigh and
van der Meer (2008)

ODeé dang khdi phi hap thy
song Zanuttigh and van der
Meer (2008)

0oy &

2.000 2.500

Hinh 10. So sdnh hé s6 séng phdn xa véi cdc dang két cau truyén thong

3.1.3. Anh hwéng ciia dp doc séng téi
trwdc cong trinh S,

Quad trinh truyén séng qua dé giam
song cling phu thudc vao hién tugng séng
vO trén mai cua cong trinh, twong tic nay
duoc thé hién qua chi s6 séng vo Iribarren

tan

élo:\/sfo

trinh @=56° la mot h?mg $6 nén anh

Tuy nhién d¢ doc mdi cdng

hudng cta chi sé niy c6 thé dugc thay thé
bang anh huong ctia d§ doc song téi S,

Hinh 11 mo td quan h¢ gitra h¢ s6
truyén séng K, va do doc séng tdi trudc
cong trinh S, cho thdy quan hé theo xu
huéng nghich bién, khi do doc séng nho
(song dai) thi hé 5O truyen song 16n va hé
sO truyen séng giam dan khi d6 ddc séng
16n dan trong ca truong hop dé nhod
(Re=+14cm) va dé ngdm (Re=-7cm).
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1.00
900
.800
700
.600
.500
400
.300

200
0.020

®

- A

Hé sd truyén song Kt (-)

0.025 0.030

oJe

S

ORc=-7cm
ARc=+14cm

A A

0.035 0.040 0.045
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Hinh 11. Twong quan giita hé sé truyén séng va do doc séng t6i trude cong trinh

3.2. Cong thirc thwe nghiém

Cic phan tich vé& cdc thong sd anh
hudng dén qua trinh truyén séng & trén Ia
co sO cho viéc xdy dung cong thuc thuc
nghiém. Cong thtrc thyc nghiém ¢ day
duoc xay dung dua trén cong thic ¢ san
cia Van der Meer and Daemen (1994)
[11] va Angremond et al (1996) [5]. Theo
d6 hé s6 truyén séng va hé sd séng phan
xa bi anh huong boi cic yéu td chinh bao
gdém: Chiéu cao luu khong tuong dbi dinh
de (Re/Hpo i), do r6ng mat trudc va sau
cau kién (Pl, P,), @ doc song (S,). Puoc
biéu thi bang cong thirc tong quat:

K, = f{H ,E,PZ,S]
m0,i

R
K =a—* 5
H 1 2 0 ( )

m0,i

a, b, ¢, d 1a cdc hang s thuc nghiém
dic trung cho anh hudng cua céc yéu td
trong ung: Chiéu cao luu khéng tuwong
ddi dinh dé (Re/Hpo1), d6 r5ng mat trudc

K =—0.118-2

m0,i

—2.0335,+0.366F +1.117P, +0.384

va sau cau kién (P, Py), do doc séng (S,)
dén h¢ so truyén séng.

E 12 hing s6 tu do dic trung cho cic
yéu t6 khdac khdong dugc xem xét trong thi
nghiém nay;

a, b, ¢, d, e dugc x4c dinh thong qua
phuong phép phan tich hoi quy véi dit lidu
cua céc bién tuong tng c6 duogc tir két qua
thi nghiém;

3.2.1. Cong thirc thuc nghiém

Két qua phan tich cho gid tri hé s6
tuong quan R? dat cuc tri 1a 0.86 khi d6
a=-0.118, b=-2.033, ¢=0.366, d=1.117,
e=0.384. C4c gidtriam cuaavab bléu thi
cho quan hé nghich bién cua 2 yéu t6
chiéu cao luu khong twong dbi dinh dé va
do débc song toi trude cong trinh so voi he
sd truyén séng. Gid tri duong cua ¢ va d
biéu thi cho quan hé dong bién giita do
rong bé mit cAu kién va hé sb truyén séng.

Céc gia tri a, b, ¢, d, e s€ dugc tinh
toan lua chon sao cho hé $6 tuong quan R?
dat gid tri 16n nhat. Két qua cia phép phan
tich hdi quy cho ra cong thirc tuong tng:

(6)
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Khoang 4p dung cua cong thirc:

k. =-1.11+2.33

m0,i

1.00

S, =0.019+0.047
K, =0.28+0.72

P =11.8%+36.6%
P, =11.8%+22.5%

900
.800
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400
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200
.100

.00

R?=0.86

Kt tinh toan (-)

.00 .100.200.300.400.500.600.700.800.9001.00
Kt Thuc do (-)

Hinh 12. Két qud phép phan tich hoi quy

3.2.2. So sdnh voi cdc nghién ciru trudc
day

Két qua thuc nghiém vé hé sb truyén
séng dugc so sdnh voi cdc cong thuc
truyén séng cua cdc nghién clru truge day
cho loai d& chin séng truyén théng cua
d’Angremond et al. (1996), Bé dinh hep
(Narrow Crest 1990) va cong thiic truyén
séng qua dé giam séng két cau rdng thudc
du 4n nghién ctru giai phap phong chéng
sat 16 va khoéi phuc rung ngdp man cua
DBSCL (SIWRR and AFD, 2017) [4]. H¢

s6 twong quan R” giita gid tri hé sb truyén
s6ng thuc do va cdc gid tri tinh todn theo
nghién ciru trude day the hién qua Bang 3
Su tuong dong vé hé sd truyén séng cua
dang dé két cdu rdng trong nghién ctru
hién tai véi cdc nghién ciou trudc day
duoc thé hién rd nét trong truong hop dé
cho phép song tran qua. Con trong truong
hop dé no6i hoan toan thi hé s truyen song
khong c6 xu hu:(mg tuong dong thé hién ¢
hé sb trong quan R* x4p xi bang khong.

Bdng 3. Hé s6 twong quan R® giita cong thirc trong nghién ciru hién tai va cdc cong thirc nghién
cieu trueoe day

Cong thirc Nghién ciru | Angremond |Van der Meer| Narrow |SIWRR, AFD

] hién tai et al. 1996 2005 Crest 1990 2017

He s oA 086 0.50 0.62 0.59 0.69
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Hinh 13. Két qud so sdnh cong thirc thiét ldp véi cong thike trude ddy

4. KET LUAN VA KIEN NGHI

Chudi thi nghiém danh gid anh
hudng cua do r5ng bé mat, chiéu cao luu
khong dinh dé va sy chi phéi cua cic tham
s6 séng dén hiéu qua giam séng, céc hé sb
séng phan xa va hé sd tiéu tan ning lugng
ciia két cAu giam séng két ciu rong da
duoc thuc hién trén mo hinh vat 1y 2D ctua
phong thi nghi¢ém thuy dong Iyc ctia Vién
khoa hoc Thuy loi mién Nam. Két qua thi
nghi¢m cho mot s6 két luan:

Do rong bé mit cau kién (bao gdm
ca mat trudc va sau cAu kién) anh hudng
dong bién dén hé sd truyén séng va nghich
bién vdi hé s séng phan xa.

Chiéu cao luu khong tuong dbi dinh
dé va do doc séng anh hudng nghich bién
den hé so truyen séng.

Tir két qua s liéu thi nghiém thyc
do, nghién ctu da xay dung duogc cong
thirc xdc dinh hé sd truyén séng qua dé
giam séng két cau rdong. Cong thirc xic
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dinh hé s6 truyén song bi chi phéi bdi cdc  nghién clru hién tai véi céc két chu cua
yéu t6 chinh 1a chiéu cao luu khéng twong  nhitng nghién ctru truée diy xay ra khi dé
dbi dinh dé (Re/Hi), do r6ng bé mat (P;, lam viéc trong diéu kién cho phép song
P,), d6 dbc song (Sp). Su tuong déng vé tran qua.

hé sd truyén séng giita két ciu trong

TAI LIEU THAM KHAO

1.

10.

11.

12.

13.

14.

Hocine Oumeraci — Nonconventional Wave Damping Structures, Leichtweiss — Institute
for hydraulic Engineering and water resource Technical University Braunschweig

Design of low-crested (submerged) structures — an overview —Krystian W. Pilarczyk,
Rijkswaterstaat, Road and Hydraulic Engineering Division, P.O. Box 5044, 2600 GA
Delft, the Netherlands; k.w.pilarczyk @dww.rws.minvenw.nl

Environmental Design of Low Crested Coastal Defence Structures “D31 Wave basin
experiment final form-3D stability tests at AUU- by Morten kramer and Hans Burcharth”.

Report 2D laboratory study and protection measures for LWD wave transmission at porous
breakwaters on mangrove foreshore and large-scale near-shore sandbank nourishment
“AFD, SIWRR, European Union.

Angremond, K., Van der Meer, J.W. and de Jong, R.J., 1996. Wave transmission at
low-crested structures. Proc. 25th ICCE, ASCE, Orlando, USA.

Implications for the concept of “bound” wave release at short wave breaking.
Coastal Engineering, 60, pp. 276-285.

Horstman, E., Dohmen-Janssen, M., Narra, P., van den Berg, NIJ., Siemerink, M.,
Balke, T., Bouma, T., and Hulscher, S., 2012. Wave attenuation in mangrove
forests; field data obtained in Trang, Thailand. Proc. 33nd Int. Conf. Coastal Eng.,
ASCE , pp. 40.

Hughes, A.S., 1993. Physical models and laboratory techniques in coastal
engineering, World Scientific, Singapore, 568 pp.

Zanuttigh, B., van der Meer, J.W. Wave reflection from coastal structures in design
conditions. Coastal Engineering (55). 2008. pp. 771-779.

Tuan, T.Q., Tien, N.V. and Verhagen, H.J., 2016. Wave transmission over
submerged, smooth and impermeable breakwaters on a gentle and shallow
foreshore. In: Proc. 9th PIANC-COPEDEC, pp. 897-905, Rio de Janeiro, BRAZIL.

Van der Meer, J.W., Daemen, LF.R., 1994. Stability and wave transmission at low
crested rubble mound structures. Journal of Waterway, Port Coastal and Ocean
Engineering, 1, 1-19.

Van der Meer, J. W., Briganti, R., Zanuttigh, B. and Wang, B., 2005. Wave
transmission and reflection at low-crested structures: Design formulae, oblique
wave attack and spectral change. Coastal Engineering, 52, 915 - 929.

Zelt, J.A. and Skjelbreia, J.E., 1992. Estimating incident and reflected wave fields
using an arbitrary number of wave gauges. Proc. 23rd Int. Conf. Coastal Eng., ASCE,
pp- 777-789.

Wave reflection characteristics of permeable and impermeable submerged trapezoidal
Breakwaters — Mathew Hornack (2011).

VIEN KHOA HOC THAY LI MIEN NAM 243



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

DANH GIA TINH HINH SAT LO, HE THONG BAO VE BO BIEN O
PONG BANG SONG CUU LONG VA PINH HUONG GIAI PHAP
BAO VE

Assessing of the situation erosion and orienting coastal protection solutions in
the Mekong Delta coastal zone

ThS. Lé Xudn Ti, KS. P6 Vin Dwong, KS. Lwong T hanh Tung
Vién khoa hoc Thuy loi mién Nam

TOM TAT: Bai bdo trinh bay két qud nghién ciru, ddnh gid tinh hinh sat lo va hé thong bdo vé
bo bién khu viee cira song ven bién Pong bang song Ciru Long duwa trén so liéu diéu tra thu thap
va phan tich tir anh vé tinh va dinh hwdng gidi phdp bdo vé. Két qua cho thdy chiéu dai bo bién
bi x6i 16 1én t6i 268 km va chiéu dai can nang cdp bdo vé 365km. Hau hét cdc gidi phdp bdo vé
bo hién nay con don 1é, thiéu sw két hop gitta cdc gidi phdp dan téi hiéu qud bdo vé bo bién
chua cao.

Tir khéa: Hé thong bao vé bo bién, dé bién, ke bién, dé giam song, rimg ngdp man, dong bang
song Cuu Long

ABSTRACT: The paper presents the assessment results of erosion and coastal protection system
in coastal and estuaries of the Mekong Delta, the research results based on data investigated and
analyzed satellite images. The results show that the eroded coastline is 268 km and the coastline
needs to protected is 365 km. Most of the coastal protected solutions are independent, which lack
of a combination of solutions is leading to low effectiveness on coastal protection.

Keywords: Coastal protection system, sea dyke, revetment, breakwater, mangrove forest,

Mekong Delta

1. PAT VAN DE

Dai ven bién dong bang song Ctu
Long (PBSCL) bao gém 7 tinh: Tién
Giang, Bén Tre, Tra Vinh, Séc Trang, Bac
Liéu, Ca Mau va Kién Giang v&i chiéu dai
bo bién 744 km. Pay 1a viing dét ven bién
c6 hé sinh thédi da dang va c6 vai trd quan
trong trong chién luge phat trién kinh té xa
hoi va an ninh quéc phong. Noi day c6
nhitng diéu kién thuén loi dé phat trién cdc
nganh nghé, kinh té xa hoi nhu: du lich,
nudi trong thay san, diém nghiép,... Tuy
nhién, PBSCL dang d6i mit voi nhiéu
thach thirc. PBSCL 1a ving dit thap, day
la mot trong muoi vung dat dé bi ton
thuong do bién ddi khi hau. Trong d6 dai
bo bién PBSCL ciing dang phai chiu nhiéu
ap luc trude sy thay ddi cua ty nhién va

hoat dong cta con nguoi. Tinh trang sat 16
bo blen dién ra ngay cang nghiém trong,
ngudn phil sa tir thuong ngudn suy giam
lam anh hudéng dén qué trinh bdi ling cua
ddng bang trong thoi gian qua, h¢ sinh théi
ven bo bién va ring ngdp min ven bién
dang bi suy giam, cung voi d6 la hién
trong nudc bién ding va ldn sup &
DPBSCL, xam nhap man va li lut dang de
doa dén nhitng thanh qua dat duoc vé kinh
té va xa hoi trong vai thap ky qua dong thoi
anh huong dén sy ton tai va phat trién cta
viing dat nay trong tuong lai.

Trudce tinh hinh sat 16 va ngap lut
ven bién hé théng dé, ke bién, cong trinh
giam séng da dugc xdy dung, ning cip
doc theo bd bién PBSCL trong quyét dinh
667 cua chinh phu. Tuy nhién, do kinh phi
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con han ché, cdc cong trinh chua dugc dau
tu hoan chinh do d6 chua ddp tng duoc

yéu cau bao vé bd bién hién nay va thich
ung trong tuong lai.

nh He =
©F
i ’ l:l Dét phis sa ngot D Dét Khac

CHU GIAI

[ estpnen
B ostmsn

[ e . T .
1069 S I S|

Ranh g ving

b=t + =i + Bién gidi quic gia

Hinh 1. Ban do khu viee PBSCL

2. PANH GIA SAT LO BO BIEN
PBSCL

Trong nhimng nim gan diy qu4 trinh
sat 10 bo bién dang dién ra hét sirc nghiém
trong & dai ven bién dong bang song Ciru
Long 1am mat dét, hu hong co so ha tang,
suy thodi rimg ngap man. Két qua diéu
tra, nghién ctru cua Vién khoa hoc Thuy

= -

Sat 16 b bién Tan Thanh — Tién Giang

loi mién Nam (VKHTLMN) nim 2018
cho thdy x6i 16 bo bién di xay ra trén
268/744 km duong bo véi toe dd x6i 16 tir
1-40m/nam. Két qua phan tich anh vé tinh
giai doan 1990-2015 (hinh 3 va hinh 4)
cho thay vi trf x6i 16 va boi lang doc theo
bo bién PBSCL.

Sat 16 bd bién Duyén Hai — Tra Vinh

Hinh 2. Hinh anh sat lo khu viee PBSCL

Cic vung dién hinh x6i 16 manh c6
thé ké dén nhu: khu vuc Tan Thanh,
huyén GO Coéng DPong, tinh Tién Giang

(c6 téc do x6i 16 trung binh 30 m/nam);
doan bo phia nam Cua Pai khu vuc vuc
xa Thtra Pic, huyén Binh Dai, tinh Bén
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Tre (20 m/ndam); doan bo phia nam Cta
Ham Ludng thudc xa Thanh Hai, huyén
Thanh Phd, tinh Bén Tre (37 m/nim);
Hiép Thanh huyén Duyén Hai tinh Tra
Vinh (30m/nam).

Viing bo bién doan tir ctra song Cira
Tiéu dén Cira song My Thanh khong chi
1a viing dién hinh cho x6i 16 manh ma con
tiéu biéu cho ving c6 mic do bdi tu
manh. Doc theo dai bo bién viing nay déu
c6 nhitng vung bdi tu manh nhu: khu vuc
bo thude cii lao Tan Phi Dong, tinh Tién
Giang nam giita Ctra Tiéu va ctra Pai ¢6
giai doan c6 tdc do bodi trung binh 1én dén
50m /nam; khu vuc tir nam Ctra Dai dén
ctra Ham Luong, tinh Bén Tre c6 toc do
bdi trung binh 50 m/nim; Poan bd tir xi
Dan Thanh huyén Duyén Hai dén cira
Dinh An, tinh Tra Vinh c6 téc d6 boi
40m/nam; khu vuc Cu Lao Dung, tinh Séc
Triang c6 téc do boi trung binh tir 30-
50m/nam.

CHU THICH
1990
9995
2000
2005

Tén Thanh — Gd Cong Pong — Tién Giang

Poan tir Séc Tring dén miii Pong
Ca Mau, 12 doan bd it bi chia cét bai cdc
ctra séng 16n. Dién bién x6i boi khu vuc
nay dién ra xen k& ca vé miat khong gian
va thoi gian. Hoat dong x6i 10 bo bién &
khu vuc nay dién ra hét sirc phirc tap va
manh liét. Nhitng khu vuc c6 dién bién
X061 16 manh gém: khu vuc Vinh Hai, Lai
Hoa, Vinh Tan — Thi xa Vinh Chau tinh
S6c Trang (30m/ndam); Nha Mat, Ganh
Hao - Bac Liéu (c6 toc d6 sat 16 trung
binh 25m/ndm); khu vuc ctra B6 D&, cira
Hb Giii, x4 Tam Giang Pong, Khai Long
Pong Ca Mau (tbc do sat 16 hon
40m/nam).

Poan bo bién Tay tir Ca Mau dén
Kién Giang x6i boi dién ra xen k€, x61 16
manh nhat tai bo bién huyén Tran Van
Thoi va U Minh — Ca Mau véi téc do 20-
40m/nam, huyén An Minh - Kién Giang
véi toc d§ 15-25m/nam. Khu vuc boi tu
manh la cua song Bay Hap va song Cua
L6n va bo bién Tay gan miii Ca Mau tdc
d06 boi ling 15-40m/nam.

CHU THICH

1990
1995
2000
2005
2010
— 2015
=—2018

Phi Téan — Tan Phi Péng — Tién Giang
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CHU THiCH ‘ CHU THicH
Cu Lao Dung
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1995 1995
2000
2005
2010
2015
=2018

Thanh Hai — Thanh Phi — Bén Tre Cu Lao Dung — Séc Trang
CHU THICH

Tam Giang Don 1990 1990
R dﬁr 1995

1995
2000 2000

2005
2010
2015

2018 v DAt Mii

CHU THiCH

2005

2010
Fe——015
===2018

Tam Giang Pong — Nam Cén — Ca Mau Dat Miii — Ngoc Hién — Ca Mau
Hinh 3. Hinh anh dién bién dwong bo (1990-2018) mét sé khu viee xdi 16/béi lang & PBSCL
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Hinh 4. Ban d6 xéi boi bo bién PBSCL giai doan (1990-2015)
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T6c do x6i boi ba bién DBSCL giai doan 1990-2015

H
'
3

Tra Vinh

Téc dd x6i béi (m/ndm)

-40

Clra Soai Rap
Cira Tiéu

Clra Dai

Clra Ba Lai

Clra Ham Luéng
Cra C6 Chién
Cira Dinh An
Clra Tran Dé

200 300

o
8

Khoang cach (km)

Nha Mat —— % B'C Liéu

Clra Ganh Hao

Kién Giang

Clra Bdy Hap
Hon Da Bac
Cira Cai Lon

Clra Song Béc

Cira Vam Xoay
Cira Khanh Hoi

700

8

Hinh 5. Téc d¢ xéi boi trung binh dwong bo bién PBSCL giai doan 1990-2015

Cac tinh ven bién PBSCL

300.0
B Chiéu dai bo bién 254.0
250.0
B Chiéu dai x6i |& 200.0
200.0
= 139.3
§ 150.0
100.0 7.
65.0 65.0 56.0
35.3
500 | 320 I216 I148 I195 24.4
0.0 I
Tién Giang BénTre Tra Vinh Séc Bac Liéu Ca Mau Kién
Trang Giang

Hinh 6. Chiéu dai x6i 16 va chiéu dai bo bién timg tinh khu viee PBSCL T12/2018

3. PANH GIA VE HE THONG BAO
VE BO BIEN PBSCL

Pé ddnh gid hé thong bao vé bo bién
¢ DBSCL hi¢n tai dya trén 2 chirc nang
chinh cta hé thong 1a chéng x6i 16 va
ngap lut cho dai ven bién, khong di sau
vao ddnh gid chuc nang moi truong, hé
sinh thdi...Dai bd bién PBSCL hién nay
dugc bao vé bdi nhiéu thanh phan, mdi
thanh phan trong hé thng ¢ chirc ning
khac nhau va can duoc sir dung va két hop
hiéu qua: dé bién chi c6 chic ning ngin
nudc tran vao bén trong khong co tic

dung chdng x6i 16; ke bién c6 chic ning
nhu mot 4o gidp bao v¢ mai bo bién hoic
mdi d& nhung khong thé gy bdi tao bai;
dé giam séng c6 chic nang giam séng tur
xa khi séng tiép can vao bo, giy bdi tao
bai, khong c6 chlic nang ngan nudc; rung
ngdp min cé chirc ning giam séng, bay
bun cit duy tri va phét trién hé sinh thdi,
chirc nang bao v€ cua dai rung ngdp man
chi c6 hiéu qua néu c6 tan ring day véi
chiéu rong tdi thiéu 150 m. Day 1a chiéu
rong dai rimg t6i thiéu dé giam ning
lvong song mot cach hiéu qua (khoang
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50%). Dai rung phong hd rong hon
(khoang 500 m) Ia 1y tudng va dat dugc
mirc d6 suy giam t6i wu 90% d6i véi phd
séng dién hinh xung quanh ddng bang
song Ctru Long (CPMD). Néu ching ta
chu trong vao mot gidi phdp nao dé va coi
nhe cic giai phdp con lai thi viéc bao vé
bo bién chua mang lai hiéu qua ky thuat,
kinh té va moi truong. Vi du: néu mot bo
bién x6i 16 ta chi tap trung nang cap dé va

lam ke thi gid thanh dau tu vao cong trinh
nay réat 16n va do6i khi van chua an toan khi
c6 thoi tiét cuc doan xay ra nhu bdo hoac
lam mét canh quan khu vyc ven bién do
dé qud cao va dién tich mat dat do xdy
dung dé, k& 1a rat 10n, tic dong dén mdi
truong va khu vyc lan can. Két qua tinh
todn thé hién hiéu qua cta giai phap bao
vé bo bién da tang dai dién dé bién Pong
¢ DBSCL nhu hinh dudi day.

1. Tinh cao trinh dé bién tai vi tri trwc dién véi bien

Zd - th + Hsl +

Z,=25+35+04=64m

Z,=25+18+04=47m.

3. Tinh cao trinh dé bién c6 dé giam song két hop rirng ngap man day 150m

7;=25+11+0.4=4.0m.

Theo tiéu chuan thiét ké hién nay
cho dé chéng tran khi d& tryc dién véi
bién thi cao trinh dinh dé tinh todn gan
+6.5m. Khi c6 dé giam séng xa bo véi
hi€u qua gidm séng 50% thi cao trinh dinh
dé bén trong chi con khoang + 4.7m. Va
khi ¢6 ca dé giam séng két hop rimg ngap
man day 150m thi cao trinh dinh dé bén
trong chi can +4.0m. Nhu vay c6 thé thé
thidy néu bd tri khong gian hop 1y cac
thanh phan thi hiéu qua cua hé théng bao
vé bo bién da tang trong viéc bao vé bo
bién va giam cao trinh dinh dé 1a rat 16n
s0 V&i cédc giai phap don 1¢, chua néi dén
hiéu qua cua rung ngdp man trong vigc
tich tu trAm tich, 'khoi phyc hé sinh thai
ven bién, cung cap dich vu sinh thai va
bao vé méi truong. Pdi voi tuyén dé bién
¢ phia Bong DBSCL cao trinh tir 43.5 +
+4.5m (do thiét ké trugc ddy phia ngoai

rung ngap man con rat day) hién nay
nhiéu tuyén dé dang tryc dién véi blen
hoic dai ring ngdp min trudc dé rat
mong, néu khong c6 rimg ngdp min hodc
dé giam séng bén ngoai thi kha nang nudc
tran vao bén trong la rat cao, dac biét 1a
trong diéu kién lin sut & khu vuc ven bién
ctia dong bang va nudc bién dang.

3.1. Phén loai va danh gia hé thong
bao vé bo bién PBSCL

Pé danh gid kha ning bao vé bd
bién hién trang dya trén dic diém tu
nhién, hé thdng cdc cong trinh bao vé bd
bién hién c¢6 va chitc ning ciia cic cong
trinh & ven bién PBSCL hé thong bao vé
bo bién duogc phan thanh 4 dang chinh
nhu bang 1:
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Bdng 1. Phdn logi va ddnh gid hé thong bao vé bo bién (BVBB)

Phén loai h¢ thong BVBB

Miéu ta

Panh gia

Dang 1: Pé, ke, truc dién bién

Dang 1: Bao gom céc khu
vuc dit canh tdc hodc dé
bién, k& bién truc dién véi
bién, chiu tdc dong truc tiép
tir séng bién, nude dang. ..

Hé théng bo bién loai nay
c6 nguy co hu hong va
nudc tran vao rat cao doi
v6éi nhitng doan dé& chua
duoc ke hodc dt canh téc
trude dé, dbi véi doan dé
c6 ke thi kha nang nudc
tran vao bén trong, x6i 1&
chan k& rat 16n khi tridu
cuong va gioé bao.

Dang 2a: Dé bién, ké + Rimg ngdp
mdn (B<500m)
—B<500m—

BB ED

Dang 2a: Bao gom céc doan
bd bién c6 dai rimg ngap
man phia trudc dé bién
<500m. Bo bién thudng xay
ra x6i 16, ring ngdp man
khong con du day dé dam
bdo chtc nang phong ho
giam séng hoac dang cé
nguy co suy thodi manh.

Hé théng bo bién loai nay
¢6 nguy co hu hong cao do
rung phong hd bi xéi 16
hodc dang c6é nguy co suy
thodi manh. Kha nang bdo
vé khi tridu cudng va gi6
bao thip.

Néu khong c6 giai phép
bao vé va khoi phuc thi
theo thoi gian va toc do x6i
16 dang 2a sé tién vé dang 1

Dang 2b: Dé bién, ké + Rimg ngdp
mdn (B>500m)

Dgng 2b: Bao gom céc doan
bo bién c6 dai rung phia
trudc d€ bién 16n hon 500m.

Hé théng bo bién loai nay
dam bdo an toan cho dé
bién khoi téc dong truc tiép
cia séng bién. Kha ning
bao vé khi tridu cudng va
gi6 bio rat cao.

Dang 3: Dé bién, ké + Dé giam
song*

T

Dang 3: Bao gom cac doan
dé ke tryc di€n vai bién phia
trudc ¢ dé giam séng

Hé thong bo bién loai nay
chi dam bao an toan cho dé
bién phia trong trong
truong hop gié mua, nudc
tran vao bén trong khi gié
bao cao. Kha ning bdo v¢
1a thip.

Dang 4: Dé bién, ké + Rirng ngdp
mdn + Dé giam song

Dang 4: Bao gom céc doan
ma dé giam séng duogc xay
dung phia ngoai rirng ngap
man dang c6 nguy co x6i 16
hodc rung dugc khoéi phuc
sau dé giam song.

Hé thong bo bién loai nay
dam bao an toan cho dé
bién khoi bi x6i 1o. Kha
ning bao vé khi tridu
cuong va gié bao cao.
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Két qua phén loai hé thong bao vé
bd bién ¢ hinh 7 cho thdy: Khoang 49.2%
(354.5km) dudng bo bién PBSCL c6 gidi
phip bao vé, hodc giai phdp két hop
(Dang 2b va Dang 4) dem lai hi¢u qua cao
trong viéc bao Vv€ bo bién. 50.8%
(365.6km) chiéu dai bd bién chua cé giai

phdp bao vé hoac cé nhung chua hoan
chinh (Dang I, Dang 2a va Dang 3) can
nang cip, két hop dé bao vé. Rung ngap
man 12 mot thanh phan quan trong va nam
trong cdc dang bao vé bd bién an toan
than thién voi méi trudng va phét trién hé
sinh thdi ven bién.

PONG BANG SONG CUULONG

., DPBSCL
400.0 1.9%
5 ,
350.0 e 3.1% 13.2%
300.0 e EDang 1
250.0
Dang 2a
5 2000
® Dang 2b
150.0 RIS
95.1 35.7%
100.0 = ®Dang 3
50.0
135 20 ®Dang 4

Dang 1

Dang 2a  Dang 2b

Dang3  Dang4

Hinh 7. Chiéu dai cdc thanh phan va phan tram phan logi hé thong bao vé bo bién

3.2. Panh gia cic thanh phan bio vé bo  Tuy nhién, cong trinh bao v¢ bo bién van
bién PBSCL con rat han ché. Bang 2 va Hinh 8 thé hién
Dii ven bién PBSCL v6i chidu dai thanh phan bao vé bo bién @ PBSCL gom:

bd bién 744 km va chiéu dai sat 16 268 km.
Bdng 2. Bang thong ké cdc thanh phan trong hé thong bao vé bo bién cdc tinh PBSCL T6/2019

. . Cong trinh giam séng
Chiéudai| Dé |Ke bao |Chitu dai 1z Ciu . .
Tinh | bobién | bién | vébo |RNMven| Kétcau g, | Geo- | Hangrao
(km) (km) (km) bién (km) coc ly tam diic Sgn tube tre, tram
(km) (km) (km)
(km)
Tién Giang 32.0 21.3 8.5 24.4 0.0 0.0 1.9 0.0
Bén Tre 65.0 65.0 0.2 54.5 0.0 0.0 0.0 0.0
Tra Vinh 65.0 65.0 8.1 50.7 0.0 0.0 3.7 0.0
Séc Trang 72.0 72.0 2.2 78.0 0.0 0.0 0.0 7.3
Bac Liéu 56.0 56.0 3.6 49.3 1.3 0.1 1.1 16.8
Ca Mau 254.0 97.0 5.6 225.1 20.5 34 0.0 4.2
Kién Giang| 200.0 169.0 | 15.3 129.5 0.0 0.0 0.0 36.4
Téng 744.0 545.3 | 43.5 611.5 21.8 34 6.7 64.7
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Chiéu dai cdc cong trinh trong hé thdng bao vé
b& bién DBSCL

800.0

7440
700.0
600.0
500.0
400.0
300.0
200.0
100.0

545.3

43.5

Chiéu dai doc b& bién (km)

o
o

Ké bao
vé ber

Chiéudai Débién
b bién

611.5

64.7

31.9 30.1

Chidudai Céngtrinh Hangrao Doicat
RNMven giamséng tre, tram

bién xa b&

Hinh 8. Chiéu dai cdc thanh phan trong hé thong bdo vé bo bién & PBSCL

- Pé bién: chiéu dai 548km, bé rong
mit dé 6+8m, cao trinh: +2.5 + +4.5m, két
ciu than dé chii yéu 1a dat dap. Pa phan
tuyén dé tuong d6i 6n dinh, dam béo an
toan trong truong hop tridu cuong. Nhing
doan dé, ke truc dién voi bién kha ning
X6i 16 va nudce bién tran 12 rat cao khi triéu
cuong két hop gié bio. Tuyén dé bién hau
hét da dugc hinh thanh & PBSCL trir doan
bd bién phia Pong Ca Mau. Mot s tuyén
dé chua duogc khép kin dan téi hiéu qua
bao vé chua cao.

- K& bio vé bo: chicu dai 43.5 km,
két cau ke bao vé mdi phia bién gia cb
bang tdm bé tong ddc san, chin mdi ke
dugc bao vé bang éng buy va d4 d6. Hau
hét cong trinh k& mdi nghiéng dam bao
chue ning chdng x6i 16, mot s cong trinh
thiét ké dinh dang tudong ding khong phi
hop da xay ra sy cb.

- Cong trinh giam soéng: d€ giam
song xa bo (D& giam song xay dung bang
coc BTCT két hop d4 do, cau kién bé tong
lap ghép, tii vai dia k¥ thudt Geotube) 1a
32km; hang rao tre khodng 65km va doi cét
ty nhién 12 30km. Mot s6 két cau da budc
dau thanh cong nhu Hang coc ly tim két
hop dd d6 & bién Tay Ca Mau, mét s6 cong
trinh khic cling da bi hu hong nhu

Geotube, do viéc dp dung cdc giai phdp
chua phut hop, chua ding chiic ning dan
dén hiéu qua thap va gdy lang phi trong
viée dau tu. Mot sb két cau dé giam séng
cua Busadco va dé tru rong dang thu
nghiém can thoi gian quan trac danh gid.
Viéc bd tr tuyen cong trinh lién tuc doc
theo bo bién qud dai s& anh huong dén qua
trinh van chuyén bun ct, hé sinh théi va tau
thuyén khé tiép can b bién. Khoang céch
tir & dén bo nhiéu vi trf bd tri chua hop 1y
dan dén séng hdi phuc sau cong trinh.

- Rirmng ngip min: van la thanh
phan cha yéu bao vé b bién véi chiéu dai
622km chiém 86% chiéu dai bd bién, tuy
nhién hién nay ring ngdp man ciing dang
bi sat 16 manh va suy thodi dan t&i chiéu
rong rung ngdp man trudc dé khong dam
bao do day de giam song va bao v¢ an
toan cho tuyén dé bién bén trong, c6 den
242 km rimg ngdp min bi x6i 16 véi toc
do6 tir 10-40m/nam va chiéu rong rimg nho
hon 500m. Nhitng doan rimng gan céc cira
song va nam sau cdc doi cit dang phat
trién tbt. Nhiéu doan rung ngdp man dugc
bao vé két hop voi hang rao tre dang phét
trién va tai sinh tdt & Soc Trang, Bac Liéu,
Kién Giang.
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Nhan xét: c6 thé thdy rang dai ven
bién PBSCL 1a ving dat rat d& bj ton
thuong do x6i 16 bo bién va ngap lut khi
hé théng bao vé bd bién hién nay chua
hoan chinh viéc dau tu cho hé théng bao
vé bo bién con rat han ché. Trong céc
thanh phan bao vé bo bién thi tuyén dé
bién dugc dau tu véi chiéu dai 16n nhat
(548km), rirng ngdp mén doc theo bo bién
dai 622km chu yéu 1a rimg phét trién tu
nhién két hop véi rimg trong, trong khi d6
cdc giai phdp bdo v€ bo khac nhu: dé giam
séng, k& bao vé by dugc dau tu rat han
ché. Céc giai phdp bao vé bd hién nay con
don 1¢, chua c6 su két hop giira céc giai
phép dan t6i hiéu qua bao vé bd chua cao.
Do d6, can thiét phai tiép tuc nang cip bao

vé bo bién theo hudng két hop nhidu giai
phép voi chire niang phit hop, dé thich nghi
trong diéu kién bién d6i khi hau, nudc
bién dang va qud trinh lin syt dong bang
tao ra hé théng bao vé bd bién da tﬁng
hoan chinh, than thién v41 modi truong,
khoi phuc hé sinh thdi ven bién.
4. PINH HUONG GIAI PHAP BAO
VE BO BIEN

Trén thé gidi hién nay dé bao vé bo
bién cho viing dét thap thi giai phap két
hop nhiéu thanh phan bao vé bd va khdi
phuc hé sinh théi, v6i cdch tiép can coi
trong nguyén tic “Xay dung clng thién
nhién” (Building with nature) 12 mot khai
niém méi ma cic nude phat trién trén thé
gidi dang su dung.

HNBF
ELEVATED
- LIVING SHORELINES
g?&%ﬂiﬁwﬁ BULDING - VEGETATED FEATURES
DRAINAGE - OYSTER & CORAL REEFS
\ RELOCATION IMPROVEMENTS - MARITIME FORESTY BREAKWATERS
Pan| | ACOUSTN T e GRONS
/§\ — LEVEE/
FLOODWALL, SHORELINE BEACH & DUNE
N/ v. STABILIZATION RESTORATION
FUTURE —_
sl | S —
v Aas |
?E(ABP&GE | L -
MARTIME ~ ESTUARY
+PROGRAMMATIC MEASURES FOREST  TIDAL BARRIER
MARSH [SLAND

Hinh 9. Gidi phdp bdo vé bo bién da tang (USACE 2010)

Do d6, céch tiép can chung phai 1a
tai tao hé thong bao vé bo bién ty nhién.
Chién Iuoc bao vé bo bién theo timg khu
vuc dugc coi 1a hiéu qua hon so voi viéc
sir dung mot yéu td bao vé bo bién don 1é.
Hon nita, cdch tiép cén ndy s& tao diéu
kién hién thuc hoa cac g1 ich song song
vé kinh té-xa hoi va méi truong. So dod
trinh bay trong hinh 9 1a giai phdp bao vé
bo bién da ting “Multiple defence lines”
n6 bao gdm nhiéu thanh phan khac nhau

nhu: dé gidm séng, dun cit, rung ngap
man, bo ke, dé ngan nudec..., véi muc dich
nham chdng x6i 16, tao ra moi truong hé
sinh thdi tuy nhién va thich Gng vdi nudc
bién dang.

Trén thé giéi nhimg ving dat thap
ven bién c6 diéu kién twong ddng nhu
DBSCL ciling da ap dung giai phap nay
nhu Ha Lan, Duc, Louisiana (My), Java
(Indonexia) hay Samut Sakhon (Thai Lan)
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voi chuong trinh quan ly tong hop vung
ven bién (IQZM) da xay dung ké hoagh
bao v¢ bo bién theo hudng bao vé bo bién
bang cdc giai phdp két hop tu nhién va
5

Natural
Rldge

2 4
Barrier Marsh
Island 3 Landbrldge

1
Offshore
Shelf

‘ ‘ Soi.lnd . m i

6
Highway

SALTWATER — WETLAND HABITAT

FRESHWATER

nhan tao dé duy tri hé sinh thdi ven bién
cling voi phat trién kinh té xa hoi, chién
lugc 12 danh khong gian cho bd bién
“Room for the Coast”.

9
Internal Water 10 1
= El - = .
Bulldlng

7 8
Flood Levee
Gate ‘

Route

J%/_\m.m %

L

Within Ring Levee

RIDGES - UPLANDS - CITIES
Otus

sen Fouration

Hinh 10. Gidi phdp bdo vé bo bién da tang & Louisiana - My

Dé bao vé bd bién khoi x6i 16 va khoi
phuc h¢ sinh thdi ven bo nudc My c6 céac
du 4n “Living shoreline” céch tiép can cta
céc du 4n nay 1a két hop nhiéu thanh phan
tu nhién c6 thé dé tao ra vung dém hi¢u qua
nham giam ning luong song va chéng lai
Xx01 10 tao ra mdi truong song thuan loi cho
hé dong thuc vat phat trién. Cdc ciu tric va

vat liéu hitu co phé bién duoc su dung dé
tao ra “Living shoreline” la bun cat, céc loai
ciy ngap man, thyc vat sdng dudi nudc, d,
rang nhan tao, vat li¢u dia phuong than
thién v6i moi truong. Céc thanh phan nay
dugc sip sép theo chic ning tao ra hé
thong da ting bao vé b bién.

Marsh

Aquatic Vegetation

Breakwater
Submerged

Upland

WA A A

High Tide
Low Tide

e N

Hinh 11. Mét trong cdc dang bdo vé bo bién trong “Living shoreline”

Xay dyng hé théng bao vé bd bién
da ting & PBSCL ciing da hinh thanh tai
mot s6 vi trf nhu bo bién Phii Tan, Tran
Vin Thoi — Ca Mau; bo bién Go Cong
DPong- Tién Giang; by bién Ganh Hao —
Bac Liéu; bd bién Hiép Thanh, Pong Hai-
Duyén Hai — Tra Vinh.... Mot s6 vi trf
dang phat huy hiéu qua theo ding chuc
ning cta hé théng nhu bd bién Phi Tan,
Tran Vin Thoi — Ca Mau véi cong trinh
dé giam séng phia ngoai, bén trong bdi

lang khoi phuc lai rimg ngdp man va hé
sinh thdi ven bd va trong cling 12 tuyén dé
bién ngin nudc tran vao bén trong. Tuy
nhién, mot sd vi tri khic nhu Go Cong
Pong - Tién Giang; bd bién Hiép Thanh,
Dong Hai- Duyén Hai — Tra Vinh, cédc
thanh phan trong hé thong chua phat huy
dugc chirc ning do mot sé thanh phan bi
hu hong (dé giam séng), mot sd khac dang
trong qud trinh hinh thanh (tréng ring
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ngdp man) dan dén kha nang bio vé cua

hé théng con han ché.

Dégiam song, gay boi

g Timg ngap man

Hinh 12. Gidi phdp bdo vé bo bién da tang dién hinh ¢ Ca Mau

Do d6, viéc xdy dung hé thong bao
vé bo bién da tang hoan chinh 12 phit hop
v6i xu thé bao vé bo bién cua thé gidi cho
cic ving dat thdp hudng dén mot giai
phép bén vimng thin thién véi mdi trudng
thich tmg trong diéu kién bién d6i khi hau,
nuéc bién dang va lin syt dit nhu
DBSCL.

5. KET LUAN VA KIEN NGHI

5.1. Két lun

Dai bd bién dong bing song Cuu
Long hién nay dang trong giai doan bién
dong manh vé hinh thdi x6i bdi xen kg,
x6i 10 dién ra nghiém trong va chiém uu
thé, anh huong dén cac hoat dong kinh té,
xa hd1 va méi truong khu vuc DPBSCL.

Vé quy hoach va thiét ké cic cong
trinh bao v¢ bd bién nhu dé bién, k& bao
vé bo va cong trinh phd séng nhiéu vi tri
chua hop 1y 1am theo kiéu “xéi 16 & dau
thi lam ke ¢ d6” chua c6 giai phap bao vé
tong thé do d6 chat lugng va chirc nang
cua cdc cong trinh ven bién 12 van d& can
phai tiép tuc nghién ctu dénh gid &
DBSCL.

Hé théng bao vé bd bién & PBSCL
hién nay dang lam viéc chua hi¢u qua do
bb trf céc thanh phan trong hé théng chua
hop 1y va roi rac, thiéu su két hop chat ch@
gifta cdc thanh phan dé tao ra mot hé
thdng bao vé bd bién vimng chic.

5.2. Kién nghi

Pé bao vé dai ven bién va phit trién
PBSCL mot cich bén viing can ¢6 chinh
sach va chuong trinh quan Iy tong hop
ving ven bién. Trong d6, vé lap quy
hoach va thiét ké hé thong bao vé bo bién
la rat quan trong, can c6 su lién két chat
ché giita quy hoach sir dung dat, co so ha
tang va hé thong bao vé bo bién.

Viéc quy hoach hé théng bao vé bd
bién gém cic cong trinh pha séng, doi cit,
hang rao tre, rimg ngdp man va dé bién
can dugc két hop va bd tri khong gian hop
1y tao ra hé théng bao vé bo bién da tang
t6i wu héa chic ning lam viéc cua mdi
thanh phan va giam chi phi so véi thuc
hién cac giai phap don 1é.
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DU BAO MUA TREN LUU VU'C HO DAU TIENG TU TAI LIEU
DU BAO THOI TIET TOAN CAU PHUC VU DU BAO DONG CHAY
LU PEN VA PIEU TIET HO TRONG MUA LU

Rainfall correlation estimation with global weather forecast models for flood
flow forecast and reservoir regulation in flood season

PGS. TS. Pinh Cong Sin “, ThS. NCS. Nguyén Vin Lanh ?, KS. Luu Ngoc Thanh
DTrung tam nghién ciru chinh tri séng va Phong chéng thién tai —

Vién Khoa hoc Thuy loi mién Nam

@' Céng ty TNHH M¢t Thanh Vién KTTL Dau Tiéng-Phudéc Hoa

TOM TAT: Mot trong nhitng nguyén nhan gay ra li lut o ving ha du ho Dau Tiéng la viéc xa
lii trong mia mura dé dam bdo an toan ho chira. Sau gan 40 nam khai thdc van hanh ho Dau
Tiéng, cé rdt nhiéu nghién ciru tinh todn lii, dw bdo lii vé hé va dé xudt cdc gidi phdp diéu tiét
ho hop 1y, nham giam thiéu lwu heong I xd vé ha du, dé giam thiéu ngdp lut cho ving ha du,
ddc biét 1o khu viee thanh phé Ho Chi Minh.

Bai bdo tong hop két qua ddnh gid kha néng dir bdo mua tir cdc mo hinh trén thé gidi cia dé tai
KC08.07/16-20 “Nghién ciru dé xudt giai phdp ndng cao hiéu qua sir dung miede, dam bdo an
toan cong trinh dau méi va ha du hé Dau Tiéng trong diéu kién bién doi khi hdu, thoi tiét cuc
doan”. Nghién ciru nay ra sodt cdc mo hinh du bdo khi twong da duwoc ung dung trén thé gidi va
ing dung cho viéc dir bdo muwa ¢ leu viee ho Dau Tiéng. Két qud tir nghién ciru dp dung dy bdo
mua cho dot dp thap nhiét doi thdang 11/2018 va so sdnh voi so lieu quan trac mua trong luu
viee bude dau cho thay mo hinh ECMWEF (Trung tam chdu Au di bdo thoi tiét trung han) c¢é kha
nang dw bdo tot lwong muea trung binh ngay va thoi gian duw bdo 3 dén 4 ngay triede khi xdy ra
dp thdp nhiét déi. Két qua bwde dau cho phép dir bdo dong chay dén hé va phuc vu cho viée
diéu tiét lii mot cdch hiéu qud, giam thiéu ngdp lut & ha du hé Dau Tiéng.

ABSTRACT: One of the causes of flooding in the downstream area of Dau Tieng reservoir is
the downstream flood discharge to ensure reservoir safety in the rainy season. After nearly 40
vears of Dau Tieng reservoir operation, there are many studies on flood simulation and
forecasting flood flow to the reservoir and proposing solutions for properly reservoir regulation
in order to minimize the flood discharge downstream and mitigate downstream flooding,
especially in Ho Chi Minh City area.

The article summarizes the assessment of rainfall forecast ability of various models in the world
from the scientific research project KC08.07/16-20 "Research and propose solutions to improve
water use efficiency, ensure the safety of main works and downstream Dau Tieng reservoir in
the conditions of climate change and extreme weather". This study reviewed various
meteorological prediction models in the world and applied to forecast rainfall in the Dau Tieng
reservoir basin. The results from the application of rainfall forecast for the tropical depression
in November 2018 and compare with rainfall monitoring data in the basin initially showed that
ECMWF model (European Central Medium-term Weather Forecast) is capable of good
forecasting average daily rainfall prior 3-4 days before tropical depression event. Initial results
allow forecasting flood flow to the reservoir and serve for effective flood regulation and
mitigation downstream flooding of Dau Tieng reservoir.

1. PAT VAN PE Tiéng, dic biét 1a & khu vyc thanh phd H6

Hang nam, 1i lut & ha du hd Dau Chi Minh da gay thi¢t hai to 16n vé co s&
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ha tang va lam giam toc do phat trién kinh
té ctia mot thanh phd ning dong nhét ca
nudc. Mot trong nhimg nguyén nhan gay
ra 1 lut & ha du ho Dau Tiéng 1a viéc xa
1t trong mua mua. Thém vao d6, mua 16n
tai chd va sy xdm nhdp cua thay tridu
cuong bién Pong, da tao ra nhimng dot 1i
lut nang né & ving ha du [1].

Dong chay 1ii chiu tic dong cia rat
nhiéu nhan t6 nhu mua, nhiét d¢, do am,
khi hau, dia chét, thd nhudng, tham phu
thyc vat va cdc hoat dong cua con nguoi
trén luu vuc... Trong d6, nhan td dia chét,
thd nhudng, tham phu thyc vat it c6 su
thay di. Nén sy thay d6i cuia ché do dong
chay, nguon nudc theo thoi gian chu yéu
do cic yéu té khi hau quyét dinh, dac biét
12 mua, sau d6 1a tac dong ctia ngudn nude
du trit trong céc tang chtra nude trong luu
vuc. Mua 1l trén song Sai Gon dugc xéc
dinh tir thing 7 dén thang 11. Hai thing 6
va 7 1a thoi ky chuyén tiép gitta mia 1d va
mua kiét. Trong mua 1i cic thang 8§, 9 va
10 1a céc thang c6 lugng dong chay 1l 16n
nhét va dinh Iii thuong xuat hién.

Dé giam thiéu lii Iyt cho viing ha du,
trong d6 c¢6 thanh phé H6 Chi Minh, nhiéu
giai phap da duoc nghién ciru, dé xuat nhu
chuyén 1i sang séng Vam Co, phén lii qua
rach Tra, 1am hd diéu hoa dé cham I, dép
dé ngan i, ning cao dap dé nang cao
dung tich phong 1t v.v...[2]. Tuy nhién,
céc giai phap phi cong trinh con it dugc
nghién ctru.

Déi v6i Iuu vye hoé Dau Tiéng, thoi
gian van hanh phtc tap nhat trong mua 1i
1a khi hd da tich nudc dat cao trinh thiét
Kké (+24,40 m) nhung do tic dong tur bao
hay dp thap nhi¢t doi, thoi gian nay
thudng xuat hién céc hinh thé thoi tiét gay
mua 1én, nén viée tinh todn va diéu tiét 1a
can dic biét quan tdm dam bdo an toan
cong trinh, phong va gidam ngap lut cho ha

du. Theo quy trinh van hanh lién hd chira
lru vuc song Pong Nai trong dé c6 hd
Dau Tiéng ctia Thii tuéng Chinh pht nim
2016 (diéu 12) da quy dinh vé van hanh
giam 1ii cho ha du ddi v6i hd Dau Tiéng
[4): “Trong trwong hop cé bdo khan cdp
hodic dp thap nhiét ddi trong ving, vin
hanh hé véi lwu lwong xd nhé hon lwu
lwong i dén, nhung liu lwong khong qud
200 m3/s va mire nuwde ho khong vuwot qud
cao trinh 25,10 m”. Vi vay, viéc du bédo
mua dé dy bdo dong chay dén trong giai
doan cubi mua 1 1a rit quan trong. Néu
khong du bdo dugc, vi 1y do an toan, ho s&
x4 nude véi luu lugng qua 16n, 1am thiéu
hut nuéc st dung cho giai doan sau.
Nguogc lai, néu hd xa nudc véi luu lugng
qud nho, dan dén muc nudc trong hd vuot
qud myc nudc dang gia cuong, gdy mat an
toan ho chira.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru su dung phuong phap
thu thap tai liéu, phan tich va thong ké sb
liéu dy bdo mua cua cdc md hinh du bdo
khi twong da dugc tng dung trén the gidi.
S6 liéu du bdo mua duoc trich Xuat tuor cac
mo hinh dy bdo, so sdnh véi sb licu thuc
do mua cua 13 tram trén luu vuc hd Dau
Tiéng. Tu toa d0 cua cac tram do mua, st
dung phuong phdp da gidc Theissen dé
tinh todn dién tich anh huodng cua tung
tram va tinh toan lugng mua cua luu vuc.
Cic tham s6 thong ké duoc st dung dé so
sdnh va danh gid tuong quan giita sd liéu
du bao va thuc do.

2.1. Hé s6 twong quan Pearson I
(Correlation coefficient)

Heé sb tuong quan (r — cong thirc 2.1)
cho phép danh gid méi quan hé tuyén tinh
gifra tap gid tri dy bdo va tap gid tri quan
trdc. Gid tri cia né bién thién trong
khoang -1 dén 1, gid tri tot nhat bang 1.
Gid tri tuyét doi ctia hé sd twong quan
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cang 16n thi mdi quan hé tuyen tinh gitra
hai bién cang chit ché. H¢ s6 twong quan
duong phan anh mdi quan h¢ cung chiéu
(dong blen) ngugc lai, hé sO tuong quan
am biéu thi méi quan hé nguoc chiéu
(nghich bién) gitra du bdo va quan tric.

S (04— 0)(Pi— PY)
Jz (04— 0)?2 Jz L (Pi- P)?

r= 2.1)

Trong céc cong thic tir (2.1) dén
(2.3), cac ky hiéu dugc dung gém: nla do
dai s6 liéu quan tric, Oi 1a gid tri s liéu
quan tric (thuc do) thtt I; Pi sb liéu tinh
todn (dy bdo) tht I, va O va P la binh
quan s6 liéu quan tric va tinh todn (I = 1
dén n).

2.2. Hé s6 hiéu qua md hinh R* (model
coefficient of efficiency)

Hé s6 hiéu qua mé hinh (model
coefficient of efficiency NSE - R* - cong
thirc 2.2), danh gid mic do lién két giira
cdc gid tri dy bdo va thuc do. H¢ ) nay
dugc dé xuat boi Nash va Sutcliffe (1970).

— p2 = 1 — 2=z PD*
NSE = R? =1 - S o= (2.2)
2.3. Sai sé tuyét doi trung binh MAE
MAE == Y™ .|0; — P,| (2.3)

G1a tri MAE niam trong khoang
(0,+0). MAE biéu thi bién d¢ trung binh
cta sai s& md hinh nhung khong néi 1én
xu hudng I¢ch cua gié tri du bdo va quan
trac. Khi MAE = 0, gi4 tri cia md hinh
hoan toan tring khdp véi gid tri quan tric,
md hinh dugc xem la “ly tuong”. MAE
cang tién t&i gid tri 0, md phong cang tbt.
3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Lya chon cac mé hinh du bao thoi
tiet

3.1.1. Cdc mé hinh dw bdo va lua chon

mo hinh

Ngay nay thong tin du bdo thoi tiét
duoc chia s€ rong rdi qua mang Internet tir
nhiéu  nguén  khic nhau  nhu:
http://www.accuweather.com;
http://wunderground.com;
https://weather.com;
http://weather.weatherbug.com;
http://intellicast.com;
https://www.windy.com;
https://freemeteo.vn, cdc Website cung
cap thong tin dudi hai hinh thirc mién phi
va c6 tra phi.

Tuy nhién, tong két kinh nghiém
ung dung cac thong tin dy bdo cua céc
don vi trong nudc cho thdy trang web
https://www.windy.com dang dugc su
dung rong rai va cé do tin cdy cao. Trong
website cua Vién Quy hoach Thuy loi [5]
cling ¢6 muc duy bdo mua dai han va ngén
han s dung nguén dir liéu tu
https://www.windy.com. Trong bdo cdo
ciia Trung tdm quy hoach va diéu tra tai
nguyén nudc qubc gia (B6 TN&MT)
“Téng quan vé sit dung md hinh mai
ngudn mo véi dit liéu mua toan cau trong
du bdo ngudn nudc mit tai Viét Nam”
cho biét tir nam 2011, Trung tim Du bdo
khi twong thuy van Trung wong da dugc
B6 Tai nguyén va Moi truong dau tu mua
cdc san pham va s liéu dang s6 (dang ma
GRIB truyén qua mang Internet) cia
Trung tim Dy bdo han vira Chau Au
ECMWF (ECMWEF - European Centre for
Medium-range Weather Forecasts) phuc
vu cong tic du bdo khi tugng han ngén -
han dai nghiép vu. Cic san pham du béo
dugc cung cip bao gdm cdc dit liéu khi
tugng trong d6 c¢6 s tri mua ... theo dang
luGi voi thoi gian du bdo theo han ngin,
han vira va han dai toan dién nhit ma
Trung tim dy bdo Trung uong c6 thé khai
thac [6]. Do d6, nghién clru nay tap trung
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vao khai thic nguon dir li¢u tu

https://www.windy.com.

3.1.2. Khai thdc thong tin dw bdo tir
Website Windy.com

Windy.com cung cdp thong tin vé
tbc do gi6, mat d6 may, nhiét do, luong
mua, luong tuyét roi va song v.v... Cic
ban dd twong tic cia Windy.com cung cip
mot du bdo ddy du cho mot tuan tai thoi
dlem hién tai. Dir liéu cua Windy.com bao
gdém cdc théng sd do dugc tir cic ngudn
khiac nhau cung véi dir liéu ndi suy, du
bdo. Cac m6 hinh st dung la GFS (H¢
thong Dy bdo Toan cau) véi ludi phan
giai 22 km, ECMWF (Trung tam chau Au
dy bdo thoi tiét trung han) v6i do phén
gidi 09 km va rat nhiéu moé hinh dia
phuong véi do phan gidi tham chi con 3
km. Windy.com c6 dugc dir li€u ndi suy
cho bat ky noi nao trén thé gidi.

ECMWF dugc biét dén 12 “mé hinh
chiu Au” ¢6 d6 phan giai 12 0,1° (~ 9km).
N6 du bdo mdi 03 gid trong 144 gid dau
tién, tir 06 gid mdi ngay dén ngay thir 10.

GFS duoc diéu hanh bdi Dich vu
Thoi tiét Qudc gia Hoa Ky (NWS), c6 do
phan giai ~ 13 km. N6 dy bdo mdi gio
trong 120 gio dau tién, 03 gid cho dén
ngay thtr 10.

Windy.com st dung ca hai hé théng
va nguoi ding ¢6 quyén chuyén ddi va
chon mdt trong hai hé théng ho mudn st
dung. Ngoai ECMWF va GFS 1a hai m6
hinh toan cau vuot troi so voi cdc md hinh
dia phuong vé do phan giai va pham vi,
Windy.com ciing st dung cdc md hinh dir
liéu khac va cho phép nguoi dung Iya chon
bat ct md hinh ndo. Bén mé hinh dia
phuong Windy.com su dung la: NEMS,
phat trién bai Meteoblue.com c6 dd phan
gidi ~ 4 km chi c6 ¢ Chau Au; NAM
CONUS v6i do phan giai ~ 5 km va chi ¢6

¢ luc dia My; NAM Alaska, d phan giai ~
6 km va chi gioi han & Alaska; NAM
Hawaii va d0 phan gidi la ~ 3 km.

Pay 1a trang web cung cap cic API
(Application Programming Interface) vé
thoi tiét. Yéu cau API dugc thuc hién qua
giao thuc HTTP. C4c tinh nang dit liéu tra
vé kiéu JSON hoic kiéu XML (nghién
ctru nay chon kiéu dit liéu tra vé 1a JSON).
Nhiéu tinh ning ciia API c6 thé dugc két
hop thanh mot yéu ciu HTTP. Pay 12 mot
céch thuan tién dé gitp cho nguoi su dung
c6 thé thuc hién viéc truy van dit liéu
nhanh chéng hon, gon nhe hon.

Mot s bude phan tich cdc chudi gid
tri JSON Weather tra vé nhu sau:

Budce 1: Tao mot 16p (class) glong
nhu mot ddi tuong thé hién vi tri can lay
thong tin thoi tiét chira cdc thudc tinh
nhu: temp, wind, pressure, precip,
country, city...

Buéc 2: Tao mot 16p dé luu cic
thong tin nhu Location, Wind, Rain...

Buée 3: Tao mét 16p dé chuyén doi
dir liéu tir JSON tra ve.

Buéc 4: Tao méi mét 16p de lay
chudi JSON tir API theo dia diém can biét.

Budc 5: Xay dung giao dién co ban
dé hién thi cic 16p xtr 1y.

Véi 5 bude phan tich va khai thac
nhu trén, toan bd dir liéu mua du bao cho
bét ky diém ndo trén luu vuc dugc théng
ké va phan tich. Tuong tng v6i 13 tram
do mua thuc do trén luu vuc hd Dau
Tiéng, s6 lidu dy bdo 3 gid, du bdo theo
ngay duoc thu thap dé xem xét twong
quan voi s6 liéu thuc do.

3.1.3. Khai thdac thong tin mua thuc do
trén luu vuc ho Dau Tiéng

Sau khi cong trinh dua vao khai thac
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tr nam 1985, dén nam 1990 trén luu vuc
hdé Dau Tiéng da hinh thanh 05 tram do
mua tha cong, dén thing 8 nim 2013,
nhitng tram mua nay dugc thay thé bang
cdc tram do mua ty dong, va dén thang 9

nam 2017 luu vuc hd Dau Tiéng duoc lap
dat bd sung thém 08 tram do mua tu dong,
nang téng s6 tram do mua tu dong hién c6
trén luu vyc 12 13 tram/2.700 km” luu vue.

Bang 1. Toa d¢ dia ly cac tram do mwa tw dong va dién tich tram tinh theo phwong phap da

gidc Theissen trén luu vuc hé Dau Tiéng [7]

STT|Trammuwa |Vid) |Kinhdd| Dién tich (km?) | Trong s theo da gidc Theissen
1 Tan Ha 11,72 [106,18 (215,64 0,085
2 |Tan Thanh 11,51 [106,29 |225,21 0,089
3 |TanHoal 11,67 (106,40 |228,22 0,090
4  |Tan Hoa 2 11,55 (106,37 |[152,20 0,060
5  |Minh Tdm 11,59 (106,49 (297,81 0,117
6 |Thanh Lwong [11,72 [106,56 (222,14 0,087
7  |Loc Thanh 11,75 (106,47 (225,02 0,088
8  |Ldc Thién 11,85 [106,52 |227,01 0,089
9  |Dau Tiéng 11,32 [106,34 |86,68 0,034
10  |Minh Hoa 11,44 [106,41 |209,35 0,082
11 |KaTum 11,63 [106,26 |209,15 0,082
12 |Ldc Ninh 11,84 [106,59 |167,01 0,066
13 |Pong Ban 11,55 |106,16 |78,66 0,031
Luu vuc Téng dién tich |2544,10 1.000
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Hinh 1. Vi tri 13 tram do mua thuc do trén hé Dau Tiéng va phan chia dién tich theo da

gidc Theissen [7]
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Hinh 1 va Bang 1 trinh bay toa do
dia 1y cia 13 tram do mua va “ty trong”
dién tich ctia mdi tram tinh theo phuong
phdp da gidc Theissen. V&i mat do cac
tram do mua hién nay, ngudn dit lidu quan
trac gdm mua gid, mua trdn va mua ngly
da ddp Ung nhu cdu tinh todn van hanh
cong trinh.

3.2. Két qua phan tich twong quan giira
mua du bao va thue do

Nghién ctru nay chi ¢6 diéu kién sir
dung dir liéu quan trac va du béo theo con
Bio s6 9 nam 2018 dé phan tich. Pay la
con bdo ¢ tic dong truc tiép dén vung

Dbong Nam bo va khi h6 Dau Tiéng da tich
gan day nudc.

Tir ngudn cung cap bang hinh anh
thong qua trang tin Windy.com, c6 thé du
dodn tir ngay 24/11/2018 tr¢ di, bao s& tac
dong va gy mua 1on trén luu vye hd Dau
Tiéng va c6 thé gdy mua Ién nhét trong
ngay 25 hodc 26/11/2018. Dir li¢u mua tur
cic ban tin du bao tor caic md hinh
ECMWEF, GFS, NEMS da dugc thong ke,
tinh toan va Iap cdc chi sd thong ke. Bang
22va23 thé hién mot trudng hop dién
hinh vé tuong quan giita mua thyc do (r)
va sai s6 du bdo ung voi ban tin du bdo

ngay 25/11/2018.

Bdng 2. Chi s6 tuwong quan (r) muwa thiee do va mua die bdo trong 3 ngay, tir 25/11/2018 dén

27/11/2018 (Bdn tin du bdo ngay 25/11/2018)

Twong quan giira s6 liéu thuc do va dw béo theo cic md hinh
Tram mua ECMWF GFS NEMS
r MAE r MAE r MAE
Dau Tiéng 0,63 7,45 0,09 18,08 0,07 13,24
Pdng Ban 0,80 4,80 0,25 15,09 0,38 9,65
Ka Tum 0,63 4,29 0,20 11,03 0,32 10,46
Loc Ninh 0,14 4,69 0,37 11,39 0,11 10,45
Lo6c Thanh 0,32 5,20 0,40 10,29 0,25 9,10
Loc Thién 0,11 3,80 0,36 9,39 0,13 4,65
Minh Hoa 0,89 3,11 0,41 2,94 0,36 4,49
Minh Tam 0,19 3,37 0,09 3,54 0,34 4,74
Tan Ha 0,89 3,37 0,38 4,56 0,57 4,74
Tan Hoa 1 0,23 4,17 0,27 5,27 0,60 5,54
Tan Hoa 2 0,17 3,88 0,10 4,24 0,30 5,54
Tan Thanh 0,66 6,52 0,17 9,48 0,41 9,48
Thanh Luong 0,25 4,81 0,31 9,37 0,04 10,23
Binh quén luu vue 0,60 4.57 0,30 8.82 0,48 7.87

Bdng 3. Tong luong mua (mm) binh qudn lu vuee thie do va mua dw bdo trong 3 ngay, tu ngay
25/11/2018 den ngay 27/11/2018

Mé Thue do Ban tin du bio Ty 1€
hinh (mm) | Ngay 22 | Ngay 23 | Ngay 24 |Ngay 25 | Binh quén ngay | % dat
ECMWF | 141,66 | 11506 | 13398 | 161,26 | 118,52 132,21 9333
GFS 141,66 | 205,11 211,34 | 126,01 180,82 127,64
NEMS 141,66 55,97 47,95 79,32 102,59 71,46 50,44
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Tir két qua phan tich cho thay su bién
ddi cua mua du bdo c6 sy khéc biét so véi
su bién d6i cia mua thuc do. Mua du bdo
nhin chung c¢6 xu hudéng nho hon so véi
mua thuc do trén Iuu vuc (ngoai trir mua du
bédo theo md hinh GFS). Két qua phan tich
danh gi4 téng hop theo céc chi s6 r va MAE
6 thé thady md hinh ECMWEF cho két qua
6n dinh nhit, ddc biét c6 sy sai khdc nho
gifta tong lwong mua binh quin du bédo
trong 3 ngay (132,21 mm) va tong luong
mua binh quan thyc do (141,66 mm). Trén
co s¢ ddnh gid d6, md hinh ECMWEF duogc
{mg dung vao thuc té.

Pé c6 thé sir dung dit liéu mua dy bédo
trong thuc té, can thiét 1ap twong quan giita
dir liéu du bao va dir liéu thuc do theo
phuong phdp binh phuong nho nhat. Hinh 1
thé hién twong quan s6 liéu mua trong 3 gid.

Béng 4 thé hién s6 liéu mua ngay thuc do
va du bao mua theo mdé hinh ECMWF
trong con bao thiang 11/2018 va Hinh 3
thé hién dudng xu thé va phuong trinh hoi
quy tuyén tinh véi budc thoi gian 01 ngay
tr m6 hinh dy bdo mua ECMWEF (tir ngay
25/11/2018 dén ngay 27/11/2018).

Két qua théng ké phan tich cho théy
voi sd lieu du bdo mdi 3 giod, chi sd R’ rat
thap (R*=0,1952). O Bang 4 Va Hinh 3 véi
s liéu du bao ngay thi chi sb R? da tré nén
kha tot (R* = 0,9305). Tuy nhién, két qua
nghién ctru méi phan anh méi lién hé tir s6
liéu thu thap dugc cua mdt con bao thing
11 nam 2018. Trong twong lai can phan
tich nhiéu hon véi bd s6 liéu 16n hon cua
cac mO hinh khac nhau, véi sb li€u cua
nhitng dot mua 16n, dp thip nhiét déi hodc
nhitng con bao khéc.
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Hinh 2. Tuong quan giita mira di bdo va thie do trong 3 gio, tir ngay 25/11/2018 dén ngay

27/11/2018
Bdng 4. S6 liéu muwra ngay thuc do va dw bdo mira theo mo hinh ECMWEF trong con bdo thdng
1172018
Ngay do Mua thuwe do | Ngay duw bao (mé | Dw bao cho | Mwa du bao
lvu vee (mm) | hinh ECMWF) ngay lru vee (mm)

25/11/2018 0,03 22/11/2018 25/11/2018 1,85

26/11/2018 125,23 26/11/2018 111,47
27/11/2018 16,40 27/11/2018 1,74

25/11/2018 0,03 23/11/2018 25/11/2018 5,30

26/11/2018 125,23 26/11/2018 119,18
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27/11/2018 16,40 27/11/2018 9,50
25/11/2018 0,03 24/11/2018 25/11/2018 7,14
26/11/2018 125,23 26/11/2018 161,26
27/11/2018 16,40 27/11/2018 3,13
25/11/2018 0,03 25/11/2018 25/11/2018 5,21
26/11/2018 125,23 26/11/2018 99,44
27/11/2018 16,40 27/11/2018 13,86
Twong quan giita mwa du bao va thuc do theo mé hinh

o ECMWF
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2
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Hinh 3. Puwong xu thé va phwong trinh hoi quy tuyén tinh voi budc thoi gian 01 ngay tir mo hinh
duw bao mwa ECMWEF (tir ngay 25/11/2018 dén ngay 27/11/2018)

4. KET LUAN VA KIEN NGHI

Két qua phén tich twong quan s6 liéu
mua du bdo va thuc do trén luu vuc hd
Dau Tiéng trong con bdo thang 11/2018
cho thdy c6 thé str dung sd liéu mua ngay
du bdo tir mdé hinh ECMWF d¢é ndi suy vé
cac tram mit dit bang phuong trinh hdi
quy Y = 0,9717*X, trong do: X: La lugng
mua du bao tor m6 hinh ECMWF va 'Y la
lugng mua theo tram mat dat trong luu
vuc hd Dau Tiéng. Do han ché vé ngudn

TAI LIEU THAM KHAO

dir liéu dung dé phén tich (chi c6 dir li€u
cia mot con Bdo nim 2018), nén két qua
phan tich c¢6 thé chua phan dnh ding ban
chat vé mdi lién hé giita mua dy bdo toan
cau va mua thuc do. Trong thdi gian t6i,
can tiép tuc thu thap, phan tich va danh gid
vé mdi quan hé giita mua dy bdo va mua
thuc do cia cdc md hinh khic nhau, nhim
cing c6 phuong phdp va ning cao chat
luong trong cong tic du bdo dong chay vé
ho, chii dong diéu tiét 1d hop 1y.

1. Binh Cong San va nnk (2016), Bdo cdo tong hop két qua goi thiu sé 2 “Nghién ciru xay
dung khung quan 1y rui ro 1t tong hop luu vyc sdng Pong Nai —Sai Gon” — dy 4n hd tro k¥
thuat “Nghién ctru dé xuat giai phép tong thé kiém sodt ngap 1i luu vuc song Pong Nai” -

Vién Khoa hoc Thuy loi mién Nam.

2. Nguyen Phi Quynh va nnk (2018), Bdo cédo tong két d& tai cAp thanh phd “Nghién ctru dé
Xudt cdc giai phap phan 1t, chdm la, glam 1t nham giam ngap lut cho Tp. HCM khi hd Dau
Tiéng xa i theo thiét ké hodc gip su cd”, Vién Khoa hoc Thuy loi mién Nam.
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3. Quyét dinh 137/2000/QD-BNN- QLN ngay 18/12/2000 cua B NN&PTNT vé viéc ban hanh
“Quy trinh van hanh diéu tiét tam thoi hd chira nuwdc Dau Tiéng”
http://dautieng.mard.gov.vn/NewsDetail.aspx Tnewsid=9605 &catid=28

4. Quyét dinh 471/QD-TTg ngay 24/03/2016 ctua Thi twéng Chinh phi vé viéc ban hanh vén
hanh lién ho chira trén luu vuc song Pong Nai.

5. http://iwarp.org.vn/c84/du-bao-mua

6. http://nawapi.gov.vn/index.php?option=com_content&view=article&id=3284%3Atng-quan-
v-s-dng-mo-hinh-ma-ngun-m-vi-d-liu-ma-toan-cu-trong-d-bao-ngun-nc-mt-ti-vit-
namé&catid=70%3 Anhim-v-chuyen-mon-ang-thc-hin&Itemid=135&lang=vi

7. Trung tam cong nghé phén mém thuy loi (2012), Dy 4n “Xdy dyng va lp dit hé thong gidm
sat ho chra nudc Dau Tieng”.
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ANH HUONG CUA PA DAM CO NGUON GOC KHAC NHAU
TOI PQ CO NHIET CUA BE TONG

Influence of aggregate from different mines to the heat shrinkage of concrete

TS. Khwong Vin Hudn
Khoa Ky thudt Cong trinh - Truong Pai hoc Coéng nghé Sai Gon

TOM TAT: Pd cé nguon goc khdc nhau cé tac dong lom dén hé sé dan né nhiét ciia bé tong.
Bé tong sir dung dd dam tir mét s6 mé dd nhw mé Thién Tan, mé Soklu, mé Tan Cang tinh Dong
Nai co dé co nhiét nhé hon cot thép tif 23 dén 75% trong khi dg léch thong thwdng giita bé tong
va cot thép la 220%. Vi vdy bé tong rdt dé bi mirt né trong qud trinh thi cong. Be han ché nirt két
cau bé tong cot thép khi sir dung cdc logi dd dam c6 nguon goc nhuw trén can cé gidi phdp ha
thap nhiét do khoi do.

Tir khéa: Anh hudng, cot liéu, mé dd, co nhiét, bé tong.

ABSTRACT: Rocks of different origins have a great impact on the coefficient of thermal
expansion of concrete. Concrete using crushed stone from some quarries such as Thien Tan
mine, Soklu mine, Tan Cang mine, Dong Nai province has a thermal shrinkage of 23 to 75%
lower than the reinforcement steel while the normal deviation between concrete and reinforced
steel is 220%. Therefore, concrete is easy to crack during construction. In order to limit the
cracking of reinforced concrete structures when using such macadam stones, a solution must be
taken to lower the pouring temperature.

Keywords: influence, aggregate, mines, heat shrinkage, conrete.

1. PAT VAN PE Trong Gido trinh bé tong cbt thép
[11] c6 dé cap dén tinh chat dan nd nhiét
ctia bé tong. Khi nhiét do thay doi trong
pham vi thong thuong tir 26-100°C, thi hé
s6 dan nd nhiét ctia bé tong vao khoang tir
10x10° dén 15x10°%°C, hé sé dan né nhiét
cta thép khoang 12x10° d&n 13x10°/do.
Theo tiéu chuan thiét ké két cau bé tong ct
thép TCVN 5574-2012 [8], d6i véi bé tong
ning, liy hé s6 dan nd nhiét o = 10 x 10°
6/°C, trong diéu kién nhiét d6 thay doi tir
am 40°C dén 50°C. Véi su chénh léch do
dan n¢ nhiét nhu trén thi gitta bé tong va
cdt thép c6 su tuong tic tot va khong giy
ung Sut cuc bd. Tuy nhién, thuc té hién
nay ¢ nudc ta it c6 s6 liéu d4nh gid su khac
biét vé hé hé s6 co nhiét ctia bé tdng va cot
thép trong két ciu bé tong cdt thép. Néu do
co dédn nhiét ciia bé tong va cdt thép chénh
nhau qud 16n thi ¢6 thé anh huong ddng ké

Hién tuong két cau bé tong cdt thép
nha cao tang trong qud trinh thi cong bi nut
né hién nay xay ra kha phd bién. Pa c6 rat
nhiéu tai liéu trong va ngoai nuoc dé cap
den nguyén nhan giy nuit két ciu bé tong
cbt thép (BTCT). Theo tai li¢u hudéng dan
nghién ciru, sira chira gia ¢ vét niit két cau
bé tong cua Vién Bé tong Nhat Ban [3] c6
dua ra khoang hon 40 chuc nguyén nhan,
trong d6 c6 cdc nguyén nhan do chiu tic
dong cua nhiét thuy héa xi ming; do chat
luong cbt liéu; do tinh co ngét clia bé tong;
do sy thay ddi nhiét d6 méi truong; do mirc
chénh 1éch nhiét d hodc do am cia ciu
kién,... Tuy nhién, trong qué trinh thi cOng
nha cao tang & nudc ta it dugc dé& cap
nhitng yéu t6 trén, thuong thi chi quan tim
dén do khdng nén ciia bé tong.
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dén sy lam viéc dong bo giita chiing, dan
dén gy nurt bé tong. Nhat 1a ¢ giai doan thi
cong - giai doan rat nhay cam va rat dé
hinh thanh vét niit bé tong khi do din nd
nhiét giita bé tong va cbt thép c6 su chénh
léch du nho.

Hé s6 din nd nhiét cua bé tong phu
thuéc vao nhiéu yéu t6 nhu khéi lugng va
chat lugng cia dd xi mang, cua cdt licu.
Trén thi truong khu vuc phia nam hi¢n nay
¢6 nhiéu moé d4 khac nhau. Cin clr vao
cuong do khang nén thi ¢6 the xep theo
thir ty giam dan nhu sau: tot nhét 1a da
Héa An; sau d6 dén da Tan Cang, Binh
Hoéa, Tan Hanh; tiép theo nhom Vinh Tan,
Song Trau, Soklu, cubi ciing 14 d4 Thién
Tan. V& 1y thuyét, khi thanh phan khodng
héa cua da khac nhau thi do dan nd nhiét
cta ching ciing khéc nhau va tit nhién do
dan né nhiét cua bé tong cling khéic nhau.

Can ct vao nhimg két qua nghién
ctru lién quan dén hién tuong nit két cau
bé tong cot thép cho thdy trong nhiéu nhin
td anh huong thi d§ co nhiét cua bé tong la
dai lugng can tinh to1 khi nghién ctru hién
tugng nut né két cau BTCT thuc te hién
nay, trong d6 c6 anh hudng ciia ngudn gdc
cua d4 dam. Bai bdo nghién ctru xem xét
anh huong cia mot sb loai di dim dién
hinh ¢6 ngudn gbc khac nhau & khu vuc
phia nam anh hudng t6i két qua co nhiét
cua bé tong va nhéan dinh tac dong cua n6
t6i hién tuong nit bé tong kha phd bién

hién nay.

2. CO SO KHOA HQC VA PHUONG
PHAP NGHIEN CUU

Be danh gia anh huong cua da dam
c6 ngudn géc mo khdc nhau téi tinh chat
co nhi¢t cua bé tong, tic gida st dung
phuong phap nghién ctru 1y thuyét két hop
thuc nghiém va phuong phép so sanh ddi
chung céc két qua thyc nghiém.

Tién hanh thyc nghiém xéc dinh do
co nhiét trén 3 mau d4 gdc va trén bé tong
khi str dung céc loai da trén. Ba mo da cu
thé 1a: m6é Tan Cang thudc 4p Tan Cang,
xd Phudc Tan, Thanh phd Bién Hoa-
Dong Nai la loai dd duoc sur dung kha pho
bién va dugc coi 1a dd dam chét luong tot.
b4 Tan Cang la d4 Bazan c6 cuong do
kha cao, d§ khang nén khoang 1200-1300
kG/cm?; mot loai da Bazan thudoc mo
Soklu xa Quang Trung, huyén Vinh Ciru,
tinh Pong Nai, cudng do khing nén
khoang 900-1100 kG/cm” va d4 mé Thién
Tan thugc xa Thién Tan, huyén Vinh Ctru,
tinh Pong Nai, 1 d4 trAm tich c6 d6 khang
nén khoang 500-600 kG/cm™

Tién hanh thu nghiém xac dinh anh
hudng cua 3 loai da dim c6 ngudn gbc
nhu trén cling cac vat li¢u phéi hop khac
gdm cét song (cit vang); xi mang PCB40
Holcim cho bé tong ¢6 cip do bén B30 va
B40 1a loai bé tong st dung khd phd bién
hién nay dé nghién ciru.

TT Ma Nguon Padim  Cip dobénbétong S6 nhém miu thi nghiém
1 B30-TC  Tén Cang B30 1 nhém
2 B30-SL  Soklu B30 1 nhém
3 B30-TT  Thién Tan B30 1 nhém
4 B40-TC Tan Cang B40 1 nhém
5 B40-SL  Soklu B40 1 nhém
6 B40-TT  Thién Tan B40 1 nhém
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Béo dudng miu bé tong & diéu kién
tu nhién; thi nghiém xdc dinh dg co nhiét
va cuong do cua bé tong & tudi 28 ngay.
Thiét bi do bién dang sir dung dong hd co
do chia 0,001mm; do dd co nhiét trén mau
bé tong c6 kich thudéc P100.H200mm.
Mau dugc gla nhiét khoang (110 % 5)°C
sau d6 dat mau vao thiét bi do blen dang
Nhiét d6 mau giam dan va trd vé nhiét do
mdi truong khong khi. Tién hanh x4c dinh
su thay doi chiéu dai mau ¢ céc nhiét do
tuong tng. C sau 30 phit thi xdc dinh
muc co mau chinh xdc dén 0,001 mm. Ghi
lai nhiét do mdi trudong tuong ung thoi
diém do. Po dén khi nao mirc co 2 lan do
lién k& gan nhu khong dbi thi dimg thi
nghiém. Tinh két qua hé sd co nhiét «,
dugc tinh bang 10°%/°C, theo cong thuc:

1 AL
o=—X—0

L~ At

Trong d6: L, 12 chiéu dai ban dau
cua mau do dugc & nhiét d6 phong, tinh
bang milimét; AL 1a d6 co lai ctia miu
khi nhiét 36 mau giam tu t vé nhiét do
khong khi trong phong t,, tinh bang
phan nghin milimét; At 13 mic chénh
nhiét do ctia mau At = t;-to.

Khi do do co nhiét trén mau d4 goc,
st dyng mau c6 kich thudc
$68.H100mm.

Pbé danh gid sy khéc bi¢t do gitra do
co nhiét ciia bé tong va cdt thép con thi
nghiém do co nhiét ciia mau c6t thép CIII
gan, chiéu dai mau 1=250mm.

3. KET QUA KHAO SAT VA THAO
LUAN

Két qua thtr nghiém cudng do nén
mau lap phuong canh 15 cm theo TCVN
3118: 93 biéu thi trong Bang 1; ctia d gbc
(mod) trong Bang 2, cua bé tong trong
Bang 3.

Bdng 1. Két qud cuong do nén mau bé tong

TT Kyhigu  Ngudndédam CUYOne ddnén (Mpa)
) 7 ngay 28 ngay
1 B30-TT Thién Tan 30,9 37,6
2 B30-SL Soklu 33,1 454
3 B30-TC Tén Cang 32,0 43,5
4 B40-TT Thién Tan 37,6 44,0
5  B40-SL Soklu 41,5 49,0
6  B40-TC Tén Cang 39,6 46,0
Bdng 2. Két qua dé co nhiét ciia dd goc
Nguon da M6 Thién Tan M6 Soklu  Mé Tan Cang
Do co nhiét ( /°C)  13,29x10° 8,91x10° 10,35x10°°

Bang 3. Két qua dé co nhiét ciia bé tong

Nguon da Do co nhiét ( /°C) theo dd bén ciia bé tong
B30 B40

Mo Thién Téan 10,37x10° 10,10x10°

M6 Soklu 8,02x10° 6,77x10°

Mo Téan Cang 8,34x10° 7,25x10°
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Tir két qua thi nghiém, xdc dinh anh
hudng cua cap do bén bé tong tdi su co
nhiét cua nd. Két qua thé hién trong Hinh

1 (Gid tri trén truc tung, hién thi E-06 trén
do thi twong dwong 10°).

Twong quan Cép do bén va d0 co nhiét cia bé tong

12E 06

11F-06

10E-06

09C-06

P co nhiét cia bé tong (/dd)

08E-06 —— -:: _______
~ T
07C-06 -~
O6E-06 + ——Thién Tan — =Soklu =----Tin Cang —
05E-06 1
B20 B40

Céip dj bén ciia bé ting

11E-6

10E-6
9E-6

@B30
mB40

8E-6

TE-6
6E-6 -

SE-6 -

4E-6

PO co nhiét caa bé téng ( /dé

Soklu Tan Cang Thién Tén

Ngubn dd dim

Hinh 1. Anh hudng cia cap dé bén téi
do co nhiét cua bé tong

Két qua cho thay cip d6 bén cia bé
tong c6 anh huong téi do co nhiét cia nd.
Maic bé tong tang 1én thi d§ co nhiét cua
né giam di. C6 thé 1y giai bai hd xi méng
c6 cuong do cang 16n thi can trd sy co
nhiét cua da nhiéu hon. Két qua do co
nhi¢t cia bé tong su dung dd dam cb
ngudn gbc moé khic nhau thé hién trén
Hinh 2. D6 co nhiét cia dd gbc thé hién
trén Hinh 3

D9 co nhiét ciia d4 gbc ngudn géc khac nhau
14E-06

12E-06

10E-06 -

08E-06 -
06E-06
04E-06

02E-06 -

PO co nhiét cia da ( /dj)

00E+00
Thién Tan Tan Cang Soklu

Ngudn d dim

Hinh 3. B¢ co nhiét cua dd co nguén
goc khdc nhau

Nhan xét: P4 c6 ngudn goc tir mo
Thién Tan ¢6 d0 co nhiét 16n hon da cé
ngudn goc tir mo Soklu hodc mé Tan Cang
tur 28-49%. Bé tong st dung dd dam cé

Hinh 2. Anh hieong ciia nguon goc dd dam
toi do co nhiét ciia bé tong

ngudn gdc tir mo Thién Tan c6 dd co nhiét
16n hon bé téng sir dung dd dam c6é ngudn
tu mo da Soklu hodc mé Tan Cang tur 25-
44%; Nhu vay d4 dam c6 ngudn gbc khic
nhau c6 anh huong téi do co nhiét cuia bé
tong. P4 gbc 6 gia tri do co nhiét 16n dan
t61 do co nhiét cia bé tong cling 16n.

Theo s6 lidu tir Gido trinh bé tong
cot thép [11] thi hé s6 dan nd nhiét ciia bé
tong vao khoang 10x10° dén 15x10°%do,
cia cbt thép vao khoang 12x10° dén
13x10°d6. C6 thé hiéu 1a dé lién két giita
bé tong va cbt thép tét thi mirc chénh léch
gitra hai vat li€u trén vao khoang +20%.
Theo két qua thi nghiém, thi bé tong su
dung da dam mé Tan Cang c6 d co nhiét
thap hon cdt thép t6i 53-75%, bé tong sir
dung dd dim ngudn Thién Téan c6 do co
nhiét thap hon cbt thép khoang 23-26%
thay vi gi6i han 1a 20% theo [11].

Tién hanh phan tich qu4 trinh xay ra
véi truong hop do dan nd nhiét cua bé
tong va cot thép khic nhau. Truong hop
dé dan no nhiét cua bé tong 16n hon cua
cdt thép: Khi méi d6 bé tong, & nhiét do
mdi trudng ban diu t,, chiéu dai cua cau
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kién bé téng va chiéu dai cua cbt thép
bang nhau lo. Ngay sau khi vira thi cong,
xi mang bat dau dugc hydrat héa kém qud
trinh téa nhiét lam cho nhiét d6 cAu kién
tang dan 1én dén t;. Néu khong can tr& 1an
nhau thi cbt thép s& gidn dai ra mot doan
AT,; bé tong gian dai ra mot doan AB, va
AB, > AT,. Thoi gian dau, cuong do bé
tong con thap, bé tong va cbt thép c6 thé
tu do dich chuyén twong dbi véi nhau ma
khong bi can trg. Pén lic nao d6 cuong
do bé tong du 16n, luc kién két gitra bé
tong va cot thép tang 1én va khong cho bé
téng gidn nd hét mac AB,, hay néi cich
khic, bé tong bi nén lai mot phan va dong
thoi ¢t thép ciing bi bé tong kéo dai hon
s0 véi ATo. Khi khéi d6 giam dan vé nhiét
d6 ban dau t,, bé tong va cot thép dong
thoi co lai. Lic nay bé tong bi nén nén
khong thé xut hién vét nit. Qud trinh trén
duoc mo ta trén Hinh 4.

Théi diém nhiét
46 ban dau to

Do dan dai
riéng biét cia
bé tong wva
Cot thép sau
khi gia nhigt

lén t1

b © [ . b b b

" Dolwclién két
giira bé tong va cot thép
[ b [ h b u I =

Bé tong cbt
thép Sau khi
gia nhiét t

mbh I’h BT

Mﬁﬂﬁﬂﬁﬂﬁﬁ
; b . [ h X &

Sau khi nhiét do
tré vé ban dau to

3

Hinh 4. Twong tdc giita bé tong va cot
thép khi do dan dai nhiét cua bé tong lon
hon cot thép

Truong hop nguoc lai - d6 dan no
nhiét cia cot thép 16n hon cia bé tong:
Tuong tu nhu trudng hop trén, vi hé sb
dan n¢ nhiét cua thép 16n hon cua bé tong
nén AT, > AB,. Ban dau khi cudng do bé
tong con thip, gitra bé tong va cdt thép ¢
thé ty do dich chuyén tuong d6i v6i nhau
ma khong bi can tré. Pén lic ndo d6
cudng do bé tong du 16n, luc kién két giira
bé tong va cbt thép ting 1én, cbt thép s&
kéo bé tong dai thém mdt doan lam cho bé
tong c6 bién dang cua la AB; va AB; 16n
hon gi4 tri AB,. Do cuong d6 chiu kéo cua
bé tong thap nén budc bé téng xuit hién
cdc khe niit nhé. Khi nhiét khéi do giam
dan bé tong va cot thép dong thoi co lai,
vét nut cling khép lai. Vét niit nay da xuat
hién ngay trong qué trinh thi cong. Diéu
nay giai thich hién tuong thuc té thuong
thay 1a vét niit xuat hién sau khi g& cdt
pha. Qud trinh trén dugc minh hoa trén
Hinh 5

Thi diém nhiét
d0 ban ddu t,

Po dian dai
riéng biét cia
bé tong va
Cot thép sau
S B b [ N N khi gianhiét
1én ty

Do hec lién két
giira bé tong va cot thép

Bé tong cot
thép Sau khi
gia nhiét 11

Sau khi nhiét do

tré vé ban déu to

m \ [N ( B k|
Hinh 5. Tuong tdc giita bé téng va cot thép
khi do dan dai nhiét cua cot thép lon hon
bé tong
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Nhu vay khi hé s6 din nd nhiét cia
ching khéc nhau gitta bé tong va cdt thép
¢6 sy tuong tic. Truong hop hé s din no
nhiét ctia bé tong nho hon cua cbt thép thi
bé tong dé sinh nut. Vi bé tong sir dung
cbt liéu dd ddm c6 xudt xtr & mo Tén
Cang, Soklu tinh Pdng Nai nhu hién nay
rat dé sinh nut né ngay trong qud trinh thi
cong khi cé su chénh 1€ch nhiét cao gitra
mdi truong va khéi do.

Dya vao Quy pham thi cong va
nghiém thu bé tdng khoi 16n [6] va cac két
qua nghién clru cia cic tic gia trudc day,
c6 thé chon 2 cach tlep can dé giai quyét
van d& nut két cdu dam nha cao tang hién
nay: mot 1a khéng ché muc chénh léch
nhi¢t do gilra cidc vung trong bé tong thoda
man 2 diéu kién nhu quy dinh nham thoa
man diéu kién d6 chénh l1éch nhiét do AT
gilta cdc diém hodc cic Vf.ll’lg trong khdi
bé tong khong vuot qud 20°C va chénh
léch nhiét do gitra 2 diém bat ky trong
khéi bé tong trén mot don vi chiéu dai
dam bao thap hon 50°C/m. Hai 1a giam
murc chénh 1éch d§ co dan nhiét cua bé
tong va cdt thép trong két cdu BTCT khi
nhiét do két cau BTCT thay d6i so voi
nhi¢t do moi trudng.

Dya vao sb liéu do dac trén cong
trinh thuc té [10] cho théy tuy két cAu dam
nha cao ting khong phai 1a bé tong khoi
16n nhung vi pham hai diéu kién gy nut
bé tong la chénh 1éch nhiét do gifra long
khdi d6 dam va méi trudng 16n hon gidi
han 20°C, hai 12 modun d0 chénh Iéch nhiét
d6 MT 16n hon mirc quy dinh 50°C/m (MT
thyc té dat 126°C/m).

Mot nguyén nhan gy nit két cau
BTCT khic 1a hé s6 co nhiét ciia bé tong
thép hon nhiéu so véi hé $6 co nhiét cua
cot thép, cu thé 1a 53-75% thay vi 20%
[11] nhu quy dinh lam cho bé tdng chiu
kéo khi c6 su chénh 1éch nhiét @0 du 16n.

Vi vay, két cau bé tong cdt thép nha
cao tang hay bi nut 1a boi ca 2 nguyén
nhén trén. Mot giai phdp chung héa giai la
tim cdch gidm chénh 1éch nhi¢t d gifra
khéi d6 va moi truong. Chiing ta c¢6 thé dp
dung cdc giai phap nhu sau:

- St dung thanh phan bé tong hop
ly: Han ché luong dung xi ming bang céc
giai phdp su dung phu gia gidm nudc; do
luu dong nho; sir dung xi mang toa nhiét
thap; han ché str dung bé tong it ngay tudi.

- Giai phdp bén ngoai: Ha nhiét hon
hop bé tong trude khi d6, khong cao hon
25°C. Pé dat dwoc nhiét do nay, cAn phai
c6 bién phdp ha thép nhiét do cac vat liéu
cia bé tong, che diy bao vé hon hop bé
téng trudc khi d6 nhu sau: Che chan ning
kho chira cét liéu khoi tic dong truc tiép
cua buc xa mat troi lam néng vat liéu
chtra trong kho; Phun nudc cé nhiét do
thap 1én d4 dam; Ha thap nhiét nudc tron
bé téng bang nudc di ¢ dang cuc duoc
dap nho.

- Chéng xung nhiét khi thdo d& cbp
pha; Chong mat nhiét nhanh ¢ cac go canh
va goc két cau.

Tuy c6 nhiéu giai phdp k¥ thuat dé
ngan chin tinh trang nut né két cdu BTCT
nhu trén, nhung thuc té cho thiy, cdc nha
quan 1y van thudng coi nhe hién tuong nirt
nay boi van dé con lién quan dén tién do,
kinh phi...Dé han ché hién tuong nut trén
nghién ctru va lya chon nhiing giai phap it
t6n kém va phit hop vdi tinh hinh thuc té.

4. KET LUAN VA KIEN NGHI

P4 c6 ngudn gdc khic nhau cé tic
dong 16n dén hé s6 dan nd nhiét cua bé
tong. Hién nay bé tong st dung da dam tir
mot s6 mo da nhu mo Thién Tan, mo
Soklu, mo6 Tan Cang tinh Pdng Nai bé
tong c6 do co nhiét nho hon tir 23 dén 75%
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, trong khi d6 1éch thong thudng giita bé  trudc khi tron; che va lam mét cot lidu.

tong va cdt thép 1a +20%, vi vdy bé tong
rat dé bi nirt né trong qué trinh thi cong.

Nén nghién ctru danh gid tic dung
cua cOt pha kim loai trong vi¢c giai nhiét
DPé han ché nut bé tong khi st dung cho khoi d6 va str dung phu gia né dé han

céc loai dé dam co6 ngudn gdc trén, dé - nghi ché gay nut két cau BTCT trong qué trinh
céc Co s cAp bé tong dp dung mot sd giai  thi cong.

phdp dé thuc hién, chi phi thap nhu sir

dung bon chira xi mang chd giam nhiét

TAI LIEU THAM KHAO

o 2o

11.

Chéng ntt do co ngét nhiét cho két cAu bé tong. Cong théng tin Bo Xay dung.
<http://www.xaydung.gov.vn/en/web/guest/thong-tin-tu-lieu/-/tin-chi-
tiet/ek41/86/15684/chong-nut-do-co-ngot-nhiet-cho-ket-cau-betong.html>

Giai phdp ngin ngira nit két cAu bé tong cdt thép. Trung tim Thong tin va Chuyén giao
cong ngh¢ VLXD - Hoi VLXD Viét Nam. <hitp://vatlieuxaydung.org.vn/nghien-cuu-ung-
dung/giai-phap-ngan-ngua-nut-ket-cau-be-tong-cot-thep-3782. htm>

Japan Concrete Institute. Practical guideline for investigation, repair and strengthening of
cracked concrete structure— Hoi Thao Khoa hoc ngay 22/8/2017 tai Truong Pai hoc Kién
Tric T.p HCM

Mot sé nguyén nhan hinh thanh khuyét tat trong bé téng va phan loai.
<http://www.epu.edu.vn/cnck/Default.aspx?BT=24738>

Nut né trong bé tong, nguyén nhan va cdch phong tranh. <http.//auland.vn/tin-tuc/nut-ne-
trong-be-tong--nguyen-nhan-va-cach-phong-tranh/>

TCVN 9341:2012- Quy pham thi cong va nghiém thu bé tong khoi lom

TCVN 7570:2006.-Tiéu chudn kj thudt cot liéu cho bé tong va vita

TCVN 5574:2012- Tiéu chudn thiét ké két cau bé tong cot thép

Vén dé nut trong két ciu bé tong cdt thép nha cao tang - <https://www.google.com.vin>

Vién Khoa hoc Thuy loi mién Nam, 2014. Bdo cdo xdc dinh nguyén nhan gdy mit dam bé
tong cot thép cong trinh Nha o xa hgi HOQC —PLAZA huyén Binh Chdnh T.p HCM
(10/2014)

V6 B Tam, 2016. Gido trinh Két cdu bé tong cot thép. Nha xuat ban Dai hoc Qudc gia T.p
HCM 2017.
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DPANH GIA HIEU QUA CUA PE GIAM SONG XA BO KHU VU'C CON
CONG - TIEN GIANG BANG MO HINH TOAN TRONG BIEU KIEN
THOI TIET CUC POAN

Evaluating the effectiveness of hollow breakwater in Con Cong - Tien Giang
using mathematical models

ThS. Lé Xudn Ti, KS. Nguyén Céng Phong
Vién khoa hoc Thuy loi mién Nam

ThS. Nguyén Tin Truong

Ban qudn 1y di dn nganh NN&PTNT Tién Giang
TS. Bui Thi Thuy Duyén

Dai hoc Giao Thong Vin tai Tp. HCM

TOM TAT: Bo bién ving Dong bang séng Ciru Long, dic biét la ving bién Pong trong thoi
gian qua bi x6i 16 nghiém trong. Vin dé nay thu hit sw quan tam ciia nhiéu nha khoa hoc, c6
nhiéu nghién civu lién quan dén xdc dinh co ché gay x6i, ciing nhw gidi phdp bdo vé bo chdng
x0i. Mot trong nhitng gidi phap bdo vé bo bzen la dé giam song xa bo. Bai bdo nay trinh bay két
qua danh gia hiéu qua giam song cua tuyén dé giam song xa bo trong dzeu kién thoi tiét cuc
doan véi 2 kich ban bdo cap 10 va 12, cho khu viee bo bién Con Cong — Tién Giang. Két qua
nghién ciru cho thdy, hiéu qua giam séng cia céng trinh khéng chi trong truong hop khi hdu
gi6 mua ma trong truong hop co bdo thi hiéu qua giam song cua cong trinh rdt dang ké trung
binh giam khodng 40% trong béo cdp 10 va 30% trong bdo cdp 12.

Tur khoa: Pé giam song, mo hinh toan, bdo, hiéu qua giam song.

ABSTRACT: The coast of the Mekong Delta, especially the East Sea, has suffered from severe
erosion. This issue has attracted the attention of many scientists, there are many studies related
to identifying erosion mechanisms, as well as coastal erosion protection measures. One of the
measures is breakwater. The research paper evaluates the wave reduction effect of the
breakwater in extreme weather conditions with 2 scenarios of storms level 10 and 12, for the
coastal Con Cong - Tien Giang. The research results show that the wave attenuation effect of
the breakwater is not only in the case of monsoon climate but also in the event of a storm, the
wave attenuation effect of the breakwater is significantly reduced by 40% on average in
category 10 storms. and 30% during category 12 storms.

1. MO PAU ké sd lwong con bio anh huong dén khu
vuc Nam B9 trong giai doan 1951-2018 1a
khoang 26 con. Trong tinh hinh bién dbi
khi hau hién nay, bd bién DPBSCL dé bi
ton thuong nhét trude cac tham hoa ven
bién, dic biét 1a nudc dang do bio nhiét
d6i. Van dé nghiém trong hon d6i véi khu
vuc BDBSCL Viét Nam, noi dugc danh gia
1a d& bi ton thwong nhit bsi tham hoa
thién nhién. Khu vuc nay tuy it bi tin
cong boi cac con bao mdi nam so voi cac

Bién Pong Viét Nam nam & khu
vuc Tay Bic Thai Binh Duong, noi phat
sinh s6 lwong bdo va ap thip nhiét d6i vao
loai cao nhét so voi cac khu vue khac trén
trai dat (Hinh 1). Bdo 1a mot loai hinh
thién tai va anh hudéng dang ké dén su
phat trién kinh té xa hoi. Viét Nam 1a mot
trong nhimg qudc gia d& bj tén thuong
nhat trude cac tham hoa ven bién, dic biét
1a nudc dang do bdo nhiét d6i. Theo théng
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khu vuc khic trong ca nudc nhung mirc
do thiét hai 1 cuc 16n mdi khi cé bio xay
ra. Do sttc manh ngay cang khung khiép
cua cdc con bao trong diéu kién co so ha

Thailand

hgre Mountains
{\Bangkok ‘_/

\4 Cambodia
\ o

<\F’hnom Penh

L3

N\

tang kém phat trién, cdc tham hoa tu nhién
lién quan dén bao anh hudng sau sac dén
nén kinh té xa hoi (Dorel et al., 2016).

102°E 108°E

_102E  18€
Quy dao céac con bao do b vao khu
vire Nam B¢ 1952 -2015

»
o

I~

SHo Chi'Minh E)lly

16711 B — =l R st
113 5ty 16,—”17 07 3

Hinh 1. Quy dao con bdo gia dinh cho khu vieec Con Cong — Tién Giang
(Source: http://agora.ex.nii.ac.jp/)

Pé ¢6 co s& khoa hoc dé xuit va
danh gia hiéu qua giam séng cho tuyén dé
giam séng xa bo, nghién ctru nay di tién
hanh m6 phong hién tugng thuy dong luc
hoc tai bd bién Con Cong — Tién Giang
trude va sau khi ¢ gidi phdp cong trinh dé
giam séng xa bd trong diéu kién séng do
gi6 bdo gia dinh cép 10-12 giy ra. Con
bdo cap 10 -12 duoc gia dinh ¢6 qui dao
nhu hinh 1. Két qua nghién ctru duoc trinh
bay qua 3 phan. Phuong phép, cong cu va
cac budc xay dung md hinh nghién ctu
duoc trinh bay trong phan 2. Cong tic
danh gid kiém dinh hiéu chinh déng vai
trd quyét dinh do tin cdy ciia mo hinh
dugc thé hién chi tiét & phan 3. Phan 4,
két qua md phong ciling nhu hiéu qua giam
séng ciia tuyén dé dugc thao luan.

2. PHUONG PHAP NGHIEN CUU

Pé tinh todn cic tham sb séng cuc
tri phuc vu thiét ké ciing nhu 1ap ké hoach
giam thiéu tic dong ciia né dén cic khu
vyc ven bién Con Cong — Tién Giang, giai
phép chinh cua nghién ctru 1a st dung mod
hinh s6. M6 hinh dugc thuc hién véi ché
d6 thity dong luc hoc ven bién trong hai
diéu kién khdc nhau, thir nhat véi khi hau
binh thuong dé hiéu chinh va kiém dinh,
th hai trong truong hop cuc doan dé thé
hién anh huong cua hién tugng bao nhiét
d6i. M6 hinh s6 duoc chon trong nghién
ctru nay 12 mo6 hinh MIKE 21 FM cua DHI.
MIKE 21 Flow Model FM la mot hé
thong mo hinh dya trén cich tiép can ludi
linh hoat (DHI, 2012). Do tinh chat dic
thi ctia séng, dé phan dnh ding va day du
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cic dic diém séng ciia khu vuc nghién
ciru, nghién ctu nay st dung cdc mo hinh
véi céac ty 1€ va muc d6 chi tiét khdc nhau.
Toan b0 mod hinh Bién Pong (md hinh 1)
dugc st dung dé mo phong cdc qud trinh
thity triéu cling nhu séng va nuée ding do

MO HINH BIEN DONG gt

628

bio truyén tir ngoai khoi vao cdc khu vuc
ven bién. Két qua ctia md hinh ndy s&
dugc st dung dé xdy dung cdc bién mo
phia bién cho mé hinh 2D méd rong (md
hinh 2) va md hinh ven bién chi tiét cua
khu vuc nghién ctru (md hinh 3).

MO HINH VUNG MO RONG
e v

‘Malacca

MO HINH VUNG CHI TIET i~

Hinh 2. Phan viing nghién cuu va vi tri xdy dung cong trinh bdo vé bo

2.1. Thiét 1ap mé hinh

M6 hinh 1 (mé hinh bién Péng) 1a
md hinh thiy dong lyc ving cho toan bd
bién Pong va vinh Thai Lan. M hinh sir
dung cho vung nghién ctou nay la MIKE
21 Coupled FM v6i cdc module HD (thuy
dong luc), SW (phé séng) dugc str dung
do pham vi nghién ctu rong. Muc dich
ciia mo6 hinh 1 13 mo phong ché d6 dong

chay (thity triéu, dong chdy ven bo) va ché
d6 séng nham cung cap bién phia bién cho
cidc md hinh v61 pham vi nhé hon (nhém
md hinh 2). Két qua mé hinh 1 dugc ké
thira tir cdc d€ tai du dn trude duoc Vién
Khoa hoc Thuy lgi mién Nam thuc hién.

Nhém mo hinh 2 (md hinh mo r@pg)
bao gom cac m6 hinh: (i) 1D cho h¢ thong
song kénh Mekong va Sai Gon - Dong
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Nai, va (ii) 2D cho vung nghién clru m&
rong phia bién tir Ba Ria - Viing Tau dén
Campuchia. Két qua ctia md hinh nay
dugc diing dé trich xuét bién cho mé hinh
nghién ctru chi tiét (nhém md hinh 3). Dbi
v6éi cdc moO hinh 1D doc 1ap, cdc module
duogc sur dung s€ la MIKE 11 HD, AD.
DPéi v6i mé hinh 2D doc 1ap, cidc module
st dung s& 12 MIKE 21 FM HD, SW. Két
qua md hinh 2 dugc ké thira tir cdc dé tai
du 4n trude do Vién Khoa hoc Thuy loi
mién Nam thuc hién.

Nhém mo hinh 3 (md hinh chi tiét)
bao gdm cdc md hinh 2D chi tiét dugc xay
dung dé nghién ctru ché do thuy dong luc,
van chuyén bun cét va bién dbi hinh thai
khu C6n Céng va vung 1an can trudc va

sau khi xay dung cong trinh giam séng xa
bo. Pham vi, cdc thong sb cia hé thong
cong trinh dua vao tinh todn trong mo
hinh nghién ctru chi tiét dugc thé hién trén
Hinh 2. Ludi tinh pham vi khu vuc cong
trinh duoc chia rat min véi budc ludi
khoang 10m + 15m, cdc khu vuc xa cong
trinh 1u6i tinh dugc chia thua hon nhdm
dam bao thoi gian tinh todn cho md hinh.
Pham vi bd tri khong gian cong trinh bao
vé b bién Con Cong dua vao mé hinh chi
tiét nhu Hinh 3. Véi chiéu dai bao vé
tuyén dé 1a 1.600m, tuyén dé dat cich bo
tir 80-100m, cao trinh dinh dé la +1.6m
khoang ho gitta cdc dé 1a 20m, sé lugng
dé giam séng 1a 10 dé, chiéu dai méi dé 1a
135m.

Hinh 3. B6 tri khong gian dé gidm séng xa bo

2.2. Dir liéu dau vao

Tai liéu dia hinh cdc ctra song (Soai
Rap, ctra Tiéu, cua Pai, Ba Lai, Ham
Ludng, Cung Hau, C6 Chién, Tran D@,
Dinh An) va ving ven bd Go Céng, Can
Gid va vinh Ganh R4i, dia hinh dugc ldy
tir két qua khao sit binh d6 ti 1¢ 1/5.000
trong cac nam 2008, 2009, va 2010 trong
khuon khd cdc du an diéu tra co ban, dé
tai nghién ctru thuc hién bdi Vién Khoa
hoc Thuy lgi Mién Nam va Vién Ky thuat
Bién (Vién KHTLMN, 2010; Vién KTB,

2009), binh db ti 1& 1:10.000 khéo sat nam
2012 trong khudn kho cila dé tai cap nha
nudc " Nghién ctru bién dong cta ché do
thuy thach dong lyc vung ctra sdong ven
bién chiu tdc dong cua Du an deé bién
Viing Tau - Go Cong" (Vién KHTLMN,
2014). bia hinh khu vuc Go Coéng, dugc
khao sit trong khudn khd dy 4n “Qud
trinh x6i 16 ving ven bién ha luu séng
Mekong (LMDCZ) va céc bién phap dé
bao vé viing bd bién Go Coéng va U Minh”.
Pbi véi cdc ving ven bd trong khu vuc tir
Viing Tau dén Bac Liéu thi 1ay theo dia
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hinh trong ban db ti 1& 1/100.000 cta Hai
quan xudt ban nim 1986. Péi véi ving
ven bd bién Tdy va bién Pong 1a ban do
dia hinh ti 1¢ 1/50,000 do v& nam 2013 do

Cuc Po dac va Ban d6 Viét Nam cung cap.

Dia hinh tai cac vung nghién ctru khéc cua
bién Pong dugc ldy tr sd liéu
SRTM30_PLUS V8.0 cua Vién Hai
duong hoc Scripps thuoc dai hoc
California, My. Pay 12 bd s lidu c6 do
phan giai 30" x 30", dugc xay dung tir mo
hinh vé tinh-trong lyc (satellite-gravity
model) trong d6 hé s6 chuyén ddi trong
luc qua cao dd (gravity-to-topography
ratio) dugc hiéu chinh b?mg 298 tri€u
diém do sau hoi 4am. Pia hinh song khu
vuc Codn Céng duoc léy tur tai liéu thuc do
binh db ti 1& 1/2000 thuc hién nim 2018.

Dt liéu muc nude thuy triéu tai tram
Viing Tau, Vam Kénh, Binh Pai trong
giai doan 1995 — 2017 da dugc thu thap va
diéu chinh theo hé théng d6 cao qudc gia
cho md hinh chi tiét. Dix liéu tir cac tram
Con Pao, Phi Quy va Bach H6 duoc st
dung dé danh gia chit lugng mé hinh toan
bién Pong.

S6 lidu séng quan sat tir cdc vé tinh
ctia to chirec AVISO (Phdp) va két qua mo
phong song theo mo hinh
WAVEWATCH-II ciia t6 chitc NCEP /
NOAA (Hoa Ky), cic két qua do séng cia
tram Bach H6 (Tolman, 2009) va sb liéu
thuc do tai khu vuc nghién ctru.

Dir liéu truong gié va dp suat khi
quyén nén duoc sir dung trong nghién ciru
nay dugc trich tr mo hinh khi hau toan
cau CFSR (Climate Forecast System
Reanalysis) cua Trung tdm dy bdao moi
truong quoc gia - Co quan khi quyén va
dai duong quoc gia (NCEP / NOAA)
(Saha et al., 2014).

Dir lidu vé bdo, 4p thap nhiét déi
(quy dao va thong sb bio) anh hudng dén
khu vyc Bién Poéng néi chung va tinh
Tién Giang néi riéng dugc thu thap tir co
quan khi tuong Nhat Ban
(http://agora.ex.nii.ac.jp/digital- bao /).

2.3. Cac kich ban tinh toan

Cac kich ban tinh toan duoc trinh
bay chi tiét ¢ Bang 1

Bang 1. Cdc kich ban tinh todn

STT | Ky hiéu kich ban Mb6 ta kich ban
1 HT ’l.“l”nh tgén ché d thiy thach dong .lgc hgc vung nghién ctru chi
tiét khi chua c6 cong trinh trong diéu kién bao cap 10, cap 12.
) KBI "l."i’nh t(?én ché do thuy thach .d‘cf)ng.luc hoc Vﬁng nghién ctru chi
tiét khi c6 cong trinh trong diéu kién gid bao cap 10.
3 KB2 "l."i’nh t(?én ché do thuy thach .d‘cf)ng.luc hoc Vﬁng nghién ctru chi
tiét khi c6 cong trinh trong diéu kién gid bao cap 12.

3. KET QUA HIEU CHINH VA KIEM
PINH

Két qua hiéu chinh va kiém dinh mé
hinh bién Péng va md hinh mé rong duoc
trinh bay chi tiét trong cdc nghién ctru cia
Lé Thanh Chuong va nnk, 2018, Nguyén
Duy Khang va nnk, 2012. Trong nghién

ctru nay trinh bay thém két qua hiéu chinh
kiém dinh cho khu vuc nghién cuu chi tiét
luu lugng, myc nudc va séng véi s6 liéu
khéo sdt méi nhét cdc vi tri 1an can khu
vuc cong trinh. Két qua duoc trinh bay
trén cac hinh 4 + 7.
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‘GO Céng

Leady (W(;.81984)’ vl Théigian quan  Yéu té quan tric sit a
tram i tric dung bl
3 x Y U
Go 16/10 + 31/10/2016 Song, dong chay ven Vién
Cong 103909 1135667  ~)4p +11/32017 bo,bdncitlo limg KHTLMN
Luu luong, hru toc .
e 6/10 + 12/10/2017 1, ~ +.&° . Vién
2 Gl Cua Tieu 18/3 + 24/3/2018 lcll;)]x;g chay, bun catlo KHTLMN
Luu lugng, hru toe .
- : 6/10 +12/10/2017 . e Vién
36 Cira Dt 18/3 + 24/3/2028 g;’;g chaybuncatlo o rr v
Hinh 4. Vi tri khdo sdt gan khu viee cong trinh Con Cong
Q-Cua Tieu: Thuc do [MA3/s] —e—-+- Q-Cua Dai: Thuc do [m*3/s] —+—-~-
Q-Cua Tieu: Tinh toan [m*3/s] Q-Cua Dai: Tinh toan [m*3/s]
: : 200001
01t 0
; : -20000+
00:00 00:00
2018-03-16 03-21 2018-03-21 03-26

Hinh 5. So sdnh luu luvong thyuc do va tinh todn tqi cira Tiéu va cira Pai
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H-Vung Tau: Thucdo [m] —¢—-+-
H-Vung Tau: Tinh toan [m]
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Hinh 6. So sdnh muc nwéc tong hop mé phéng bang mé hinh MIKE21 va mure nmieée thiee do tai
tram Viing Tau

Hs-Go Cong: Thuc do [m]
Hs-Go Cong: Tinh toan [m]

2.0]

00:00
10-27

00:00
2016-10-17

Hs-Go Cong: Thuc do [m]
Hs-Go Cong: Tinh toan [m]

2.0]

1.01

0.0

00:00
03-06

00:00
2017-02-24

Hinh 7. So sdnh chiéu cao song thuc do tai tram Go Cong va mé hinh MIKE 21 SW

M5 hinh da duoc higu chinh kiém
dinh véi céc s6 liéu thyc do. Két qua cho
thdy sy tuong dong rat cao gilta mo hinh
MIKE21 SW va s6 liéu song quan trac
dam bao do tin cay dé tién hanh tinh todn
cac kich ban.

4. KET QUA TINH TOAN VA THAO
LUAN

Pé danh gid hiu qua giam song cua
cong trinh thi chiéu cao song ung voi cap
bao khiac nhau KB1 (bdo cap 10), KB2
(bdo cap 12) trudng hop chua xiy dung
cong trinh, truong hgp cd cong trinh tai
céc vi tri ven bo bién phia trong hé thong
dé gidm séng xem Hinh 8 (trdi) trong qui
trinh bdo do bd dugc lan luot trinh bay
trong cdc Hinh 8 +Hinh 11. Két qua tinh

todn cho thay hiéu qua giam séng khi xay
dung cdng trinh dé giam séng xa bo trong
diéu kién thoi tiét cuc doan. Vi bao cép
10 khi d6 bd chiéu cao séng 16n nhét dat
0.8m + 1.3m tng véi kich ban hién trang,
khi ¢6 cong trinh chiéu cao séng giam
xudng con 0.4m + 0.8m. Trong trudng
hop bao cap 12 thi chiéu cao séng gan bd
trong bao khoang 1.0m + 1.4m tUng voi
kich ban chua xay dung cong trinh (hién
trang), con khi ¢6 cong trinh xay dung khi
bdo d6 bd chiéu cao song giam xudng con
0.8m. Trudng phan bd chiéu cao séng img
v6i céc kich ban tinh todn ciing cho thay
hiéu qua giam song sau khi xay dung cong
trinh duoc thé hién Hinh 12 +Hinh 13.
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P1:Hs - KB1-Hientrang [m]
P1: Hs - KB1 - Co cong trinh [m] ——
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Hinh 8. Vi tri trich xudt két qua va chiéu cao séng tai P1 trong bdo cdp 10 (KBI) truong hop
hién trang, co cong trinh

P2: Hs - KB2 - Hientrang  [m]

P3: Hs - KB1-Hientrang  [m]

P2: Hs - KB2 - Co cong trinh [m] — —— P3: Hs - KB1 - Co cong trinh [m] ——«—
15 1.00
0.80
1.0
0.60
0.40
0.5
0.20
/ ~ et —— — -~
0.0 ~* an 0.00 +
18:00 00:00 06:00 12:00 18:00 00:00 18:00 00:00 06:00 12:00 18:00 00:00
2010-11-06 11-07 11-08 2010-11-06 11-07 11-08

Hinh 9. Chiéu cao soéng tai P2,P3 trong bdo cdp 10 (KBI) truong hop hién trang, c¢é cong trinh

P1:Hs - KB2 - Hientrang  [m] P2: Hs - KB2 - Hientrang  [m]

P1: Hs - KB2 - Co cong trinh [m] ——«— P2: Hs - KB2 - Co cong trinh [m] — — —
1.5 15
1.0 1.0
05 0.5
_‘/ b nd' S B i, WO P e 0.0
- 18:00 00:00 06:00 12:00 18:00 00:00 18:00 00:00 06:00 12:00 18:00 00:00
2010-11-06 11-07 11-08 2010-11-06 11-07 11-08

Hinh 10. Chiéu cao séng tai P1,P2 trong bdo cap 12 (KB2) truong hop hién trang, cé cong
trinh

P3: Hs - KB2 - Hien Trang  [m]
P3: Hs - KB2 - Co cong trinh [m] —s—«—

15
1.0
0.5
/4 —— 4
0.0 - i R -
18:00 00:00 06:00 12:00 18:00 00:00
2010-11-06 11-07 11-08

Hinh 11. Chiéu cao séng tai P3 trong bdo cdp 12 (KB2) trwong hop hién trang, cé cong trinh
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Bdng 2. Két qua tinh todn mirc nude, song trong bao truong hop chiea cé cong trinh (hién
trang) va truong hop cé cong trinh tai cdc vi tri P1, P2,P3

Piém | Céc thong sd thiy luc — Bao catp IAO = = Bio catp 1A2 =

Hién trang | C6 cOng trinh |Hién trang [CS cong trinh

Muyc nude (m) 2.27 2.27 2.88 2.87

P1  |chiéu cao s6ng Hs (m) 091 0.60 1.30 0.96
Chu ky séng Tp (s) 10.70 9.92 10.41 10.13

Muyc nude (m) 2.26 2.26 2.87 2.86

P2 |chiéu cao s6ng Hs (m) 0.88 0.51 1.26 0.95
Chu ky séng Tp (s) 10.84 9.92 10.53 10.28

Muyc nudc (m) 2.24 2.24 2.85 2.85

P3  |chiéu cao s6ng Hs (m) 0.85 0.45 1.11 0.85
Chu ky séng Tp (s) 10.92 9.22 10.58 9.29

{Sign. Wave Height [m]

692000 693000 694000 691500 692000 692500 693000 693500 694000 694500
[m] [m]
11/7/2010 3:00:00 AM, Time step 49 of 102 11/7/2010 3:00:00 AM, Time step 49 of 102

Hinh 12. Phdn bé truong séng trong bao cdp 10 thoi diém bdo dé bo vao khu vwee nghién ciru
truong hop chua xdy dung cong trinh (trdi) va truong hop co cong trinh (phai)
Sign. Wave Height [m] 2 Wave Height [m]
11290001‘g :35:;

1129600{—|

{
1129000’=

| Below 00
Undefined Value

1128800

1128600
1128400
1128200
692000 692500 693000 693500 694000 694500 692000 692500 693000 693500 694500

[m] [m]
11/7/2010 3:00:00 AM, Time step 49 of 102 11/7/2010 3:00:00 AM, Time step 49 of 102

Hinh 13. Phan bé trwong song trong bao cdp 12 thoi diém bdo dé bo vao khu viee nghién ciru
truong hop chuwa xdy dung cong trinh (trdi) va truong hop coé coéng trinh (phdai)

5. KET LUAN vung ven bién Viét Nam néi chung luon
chiu anh hudng dang ké cua thién tai, dac

Dii bién PBSCL néi riéng v
ai ven bién HOLTIENE Y& iet 1a hau qua bao nhiét déi. Trong nhitng
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niam gan ddy, dudi tic dong cua bién doi
khi hau va sy néng 1én toan cau, cc kiéu
thoi tiét cyc doan dudng nhu xdy ra
nghiém trong va thuong xuyén hon. Giai
phédp dé gidm séng xa bo dang 1a mot giai
phap dugc xdy dung kha phd bién & ven
bién DBSCL d¢ bao vé by bién khoi sat
16. Két qua md phong bang mé hinh todn
cho thiy hiéu qua giam séng 1d rét cua
tuyén dé giam séng xa bd trong trudng
hop bio va hién trang, diéu nay thé hién
tAm quan trong ctlia tuyén deé trong viéc
giam song bao vé bo bién khu vyc Con
Céng. Két qua nghién ctru cho thiy, hiéu
qua giam song cua cong trinh khong chi

TAI LIEU THAM KHAO

trong truong hop khi hau gi6 mua ma
trong truong hop ¢ bao thi hi¢u qua giam
séng clia cong trinh rat dang ké trung binh
giam khoang 40% trong bdo cap 10 va
30% trong bdo cap 12. Két qua cia nghién
cru nay dy kién s& 12 tai liéu tham khao
cta chinh quyén trong viéc 1ap ké hoach
va giam thiéu tic dong ctia tham hoa thién
nhién do bao. M6 phong dugc thuc hién
trén mo hinh MIKE 21 da dugc hi¢u chinh
va kiém dinh bang dir liéu do duogc, quan
sat vé tinh, két qua dy bdo tir mo hinh
thity tridu FES2014 toan cau va cic md
hinh khac nhu WAVEWATCH III,
AVISO.
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NGHIEN CUU MUC PQ ANH HUONG CUA SU'SUY GIAM PHU SA DO
XAY DUNG DAP THUY PIEN TREN SONG ME KONG DEN XU THE
BIEN DPONG DIA HINH PAY KHU VU'C VEN BIEN TiNH TRA VINH

Study of influences of changes in sediment load from the Mekong river to
morphological change in the coastal region of Travinh province

TS. Nguyén Thi Phwong Thdio
Truong Dai hoc Tai nguyén va Méi truong Tp. HCM
*Email: ntpthao@hcmunre.edu.vn

TOM TAT: Viéc phdt trién thuy dién ¢ thuong luu séng Me Kong dang gay nhiéu hé luy ddng
lo ngai cho dong bang song Cuu Long Viét Nam nhu: sy thay doz vé ché d¢ thiyy van, dong
chay, suy giam phit sa cung cdp cho ha du, lam giam ddng ké nguon loi thity san, gia ting x6i
16, Bai bdo trinh bay cdc két qua nghién citu du bdo sw bién dong cia hinh thdi ving ven bo
bién Tra Vinh twong vmg véi 3 kich ban suy giam phix sa séng Me Kong (gidm 20%, 30% va
50%). Nam hién trang tinh todn la 2011. Phwong phdp nghién citu la mo hinh todn véi phan
mém sir dung la Mike 21C F/M. Mién tinh todn dwgc thiét ldp i 16 dé ddanh gid dwoc su tuong
tdc gitta dong chdy va nguon cung cdp bin cdt tir song Me Kong, h¢ thong song Sai Gon —
Pong Nai va cdc tdc dong tir mire nueée, dao dong triéu, song, gié bién Pong. Két qua tinh todn
trong 1 ndam cho thdy, mirc d¢ ting xdi it hon nhiéu so véi mire dd suy giam phil sa séng va mirc
tang nay la khong lon so voi su xo6i Lo do tdc dong cua ché ds thity thach dong luc hién trang
(mét ndm x6i 30cm). C6 thé ddt ra nghi van rang, sw suy gidm phit sa ¢ thwong leu s€ lam ting
x6i khu vire bo song va lwong bin cdt ndy sé dwrge mang ra bién.

T khoa: song Me Kong, thuy dién, xoi lo bo bién, hinh thdi, Tra Vinh.

ABSTRACT: The construction of hydroelectric dams on the upper Mekong is causing many
impacts on the Mekong Delta of Vietnam such as: a change in hydrodynamic regime, a decrease
in the sediment load, a significant reduction in fisheries resources, an increase in erosion, etc.
The paper presents the research results of the morphological changes in the coastal area of
Travinh corresponding to 3 scenarios of decrease in the sediment load from the Mekong river
(20%, 30% and 50% reduction). The current status year is 2011. The method of research is a
mathematical model with the software used is Mike 21C F / M. The mesh is set up large enough
to assess the interaction between flows and the supply of sediments from the Mekong, Saigon
and Dong Nai Rivers and impacts from the East Sea. Calculation results in 1 year show that the
level of erosion increase is much less than the level of decrease in the sediment load of the river
and this increase is not large compared with the erosion due to the impact of the current
hydrodynamic regime (one year of erosion 30cm). It is questionable that the decrease in the
sediment load from the Mekong river will increase the erosion of the river banks and river beds
and this sediment will be carried to the sea.

Keywords: Mekong river, hydroelectric dams, erosion, Travinh.

1. PAT VAN PE PBSCL, do nam & phan cudi ciing cia
chau tho. Trong d6, tic dong lon nhit 12
su suy giam phu sa dan dén giam ning
suét nong nghi¢p — thuy san, gia tang x061
16 bo bién, ... Tuy nhién, hau nhu chua cé

Trong nhitng nam gan ddy, viéc xay
dung cic cong trinh thuy dién trén thuong
lvu va ha luu song Me Kong giy ra
nhitng 4nh hudéng nghiém trong téi

VIEN KHOA HQC THAY L3I MIEN NAM 283



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

cdc nghién clru tinh todn cu thé muc do
anh hudng cua sy suy gidm luong phu sa
song Me Kong dén dién bién hinh théi
khu vuc ven bién Tra Vinh thudc
DBSCL. Do vay, bai bdo nay dugc thyc
hién dé ddnh gid vai trd clia tic nhén thicu
hut ngudn cung bin ct tir sdng Me Kong
dén su gia ting x6i 16 khi vuc ven bién
trong nhitng nim gan diy, dic biét la
viing ven bién Tra Vinh.

2. PHUONG PHAP NGHIEN CUU VA
SO LIEU PAU VAO

2.1. Phwong phap nghién ciru

Phwong phdp moé hinh todn cho
phép md phong dugc hién trang va du
bdo cic qud trinh bién d6i cia cdc yéu to
ty nhién tic dong dén ché do thuy thach
dong lyc, dong thoi giai thich dugc co
ché hinh thanh va bién d6i cua ching.
Nghién ciru nay st dung két qua chay md
hinh thuy lyc Mike 21C F/M da dugc
kiém dinh cht ch& véi s6 liu thuc do dé
tinh toan ché do thily thach dong luc viing
ven bién Tra Vinh.

DEM
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2.2. S6 li¢u thiét 1ap md hinh

- 86 lidu dia hinh: duoc ldy tir (i)
két qua thuc do cdc dé tai, dy 4n diéu tra
co ban thyc hién boi Vién Khoa hoc Thuy
loi Mién Nam (2010) va Vién Ky thuat
Bién (2009), (ii) ban d6 ti 1¢ 1/100.000
cua Hai quan xuat ban nam 1982, (ii1) tu
GEBCO cua Trung tam dir liéu hai duong
hoc Anh Quéc.

- S6 liéu truong gié: st dung tir
Trung tdm dy bdo moi truong thudec Co
quan quan 1y Hai duong va Khi quyén
Hoa Ky (NCEP/NOAA). S6 li¢u truong
gi6 c6 budc thoi gian 1a 3 gid va budc
lugi 1a 0.5° x 0.5° trong pham vi toan
viing bién Pong — Tay, trong khoang thoi
gian toan ndm 2011.

- Vung nghién ciru (VNC) mo rong
dugc thiét 1ap c6 pham vi toan viing bién
Pong — Tay nham tinh todn bién séng
nudc siu, bién dong chay tai cidc vi tri
“Bién phia Bic”, “Bién phia Pong” va
“Bién phia Nam” cho m6 hinh nghién ctru
chi tiét (Hinh 1).

Thi Vai

v Bién
phia Bac

K Bién phia
Pong

Bién phia
Nam

Hinh 1. Viing nghién ciru mé réng (trdi) va chi tiét (phdi).

- Dir liéu bién muc nudc tai 5 eo
bién (VNC mé rdng) noi voi cic dai
duong dugc trich tr phan mém du bdo

triéu toan cAu, gé‘)m: eo bién Dai Loan,
Bashi, Manila, phia nam Philippines va
Singapore (hinh 1).
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- Co so dir liéu Iuu Iugng tai Can
Tho, My Thuan va muc nudc tai Nha Be,
Thi Vai 1a i liéu thuc do. Co s¢ dit liéu vé
ham Iugng phii sa lo ling tai Can Tho, My
Thuén, Nha Be 1a s6 liéu binh quan thang.
S6 lidu do dac thuc té vé song, luu lugng,
muc nudc, van tdc dong chay, bun cat lo
Itng khu vyc ven bién Tra Vinh [2][3]

dugc st dung vao muc dich hi€u chinh va
kiém dinh mo hinh.

2.3. Két qua hiéu chinh va kiém dinh
mo hinh

Viéc hiéu chinh va kiém dinh cic
thong s6 md hinh thuy luc, tinh todn séng
va biin cdt da dugc thyc hién can than,
cdc sb litu tinh todn va thuc do cé su
tuong quan cao (xem hinh 2).

Myc nuére (m)

////

1800 400
Thei gian

"Chién

Luu lugng déng ch:

005

Kiém tra do cao séng tai tram 1

Ndng d bun cat lo Iirng tram TR-1

o
04 2.
03
g 03
S0z =
02
o

Tram do phu sa TR-

180 400
Théi gian

Kiém tra luu lugng qua tram C6
Chién

Kiém tra nong d¢ bun cit lo ling

Hinh 2. Két qua hiéu chinh - kiém dinh mo hinh va vi tri cdc tram do.

3.XAY DUNG KICH BAN
3.1. Cac kich ban tinh toan

- Kich ban 1: Tinh todn dy bdo ché
do thuy dong luc (dong chay, séng) va
dién bién boi x6i hién trang (2011).

- Kich ban 2: Tinh todn du bdo ché
do thuy dong luc (dong chay, séng) va
dién bién boi x6i c6 xem xét dén yéu to

suy giam lugng bun cat song Me Kong
20% (so voi nam 2011).

- Kich ban 3: Tinh todn du bdo ché
do thuy dong luc (dong chay, séng) va
dién bién bdi x6i c6 xem xét dén yéu tb

suy giam lugng bun cit song Me Kong
30% (so v&inam 2011).

- Kich ban 4: Tinh todn du bdo ché
do thuy dong luc (dong chay, ,song) va
dién bién bdi x6i c¢6 xem xét dén yéu t6

suy giam lugng bun cat song Me Kong
50% (so v&i nam 2011).

3.2. Co sé xay dung cac Kich ban

Theo két qua dy bdo cua Bo Tai
nguyén va moi truong nam 2016, viéc
xdy dung 11 dép thuy dién trén dong
chinh ha luu séng Me Kong s& 1am tong
lugng bun cat lo Iing tai Tan Chau, Chau
Pbc giam tir 57% dén 64% so véi nam
2008 [4].

Nghién ctu xay dung 3 kich ban
phét trién thuy dién nhu sau:
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Bdng 1: Cdc kich ban pht trién thiry dién

Kich |Nim didu| S o (| Mucddsuy
Stt| % .~ x| luwgng Tén dap Quoc gia |gidm bun cat lo
bin | kién nén A .
i dap lirng
Bo 2008 11 |Pic Beng, Ludng Phra-bang, Lao, 60%
TNMT Xay-nha-bu-li, Pic Lay, Sa- Thai Lan,
na kham, Pdc Chom, Ban Campuchia
Kum, Lat Stra, P6n Sa-hong,
Stung Treng, Sdm Bo
1 | KB1 2011 3 Pic Beng, Ludng Phra-bang, Lao 20%
Xay-nha-bu-li (3 dap lon)
2 | KB2 2011 6 | Pic Beng, Ludng Phra-bang, Lao 30%
Xay-nha-bu-li, Pic Lay, Sa-
na kham, Pic Chom
3 | KB3 2011 9 Pic Beng, Ludng Phra-bang, Lao, 50%
Xay-nha-bu-li, Pic Lay, Sa- Thai Lan,
na kham, Pdc Chom, Ban Campuchia
Kum, Lat Stra, BPon Sa-hong,

3.3. Céach dwa bién dau vao cho céc kich
ban

Dbi véi kich ban suy giam luong bin
cat song Me Kong 20%, 30% va 50%: dix
liéu ham lugng phu sa lo Itng ndm 2011
tai 02 bién md phia song Me Kong (gém
My Thuan va Can Tho) dugc tinh giam di
20%, 30% va 50% tuong Umg voi cdc
kich ban. Cic diéu kién khic vé muc
nude, séng, gié bién Pong, muc nudc,
luu luong, tai cdc bién m¢ phia song va
ham lugng pht sa tai bién Thi Vai, Nha
Be duogc gilt nguyén.

4. NGHIEN CUU XU THE BIEN
PONG PIA HINH DAY KHU VUC
VEN BIEN TINH TRA VINH TUONG
UNG VOI CAC KICH BAN SUY GIAM
LUQNG PHU SA SONG ME KONG

4.1. Két quid mé phéng ché do boi xo6i
vung bo bién Tra Vinh cho céac kich ban

+ Kich bdan hién trang (xem hinh
3)

Khu vyc xa Hi¢p Thanh: Nhin

chung hién tuong bdi x6i xay ra xen ké.
Tuy nhién khu vyc phia Béic hién tuong
x6i xay ra nhiéu hon so véi khu vuc phia
Nam. Pac biét tai khu vuc ép Bao dién
bién x6i 16 bai bién (ha thp cao trinh) &
day kh4 1én trung binh 0,3m/nim, dién
bién mép bd bién cao nhat c6 thé dén 20 —
30 m/nam. Khu vue nay chiu sy chi phéi
ché do dong chay thuy trleu vao ra cua
song Cung Hau voi van toc dong chay
trung binh vao khoang 0,6 m/s, cong thém
chiu tic dong truc tiép tir séng c6 chiéu
cao trung binh 0,4 — 0,5 m. Séng bién tac
dong tryc tiép di pha vd két ciu bd, bao
mon thanh chin b bai bién, chuyén céc
dang két cau bo va day chu yéu 12 bun sét
cit min thanh dang lo limg, mot phan
duoc van chuyén di ra xa cling nhu dugc
van chuyén xubng phia Nam boi dong
chdy xen bo. Trong khi d6 doan tor Vam
Thau Rau dén bd Bic cira song Bén Gid
hién tugng bdi chiém uu thé véi toe do 2
m/nam hoic 6n dinh.
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Déi voi xa Truong Long Hoa: Nhin
chung khu vuc nay hién tugng x6i1 16 bo
bién chi xay ra mot s khu vuc cuc bo
nhu mot doan nho khoang 1,2 km tai ap
Nha Mit, do khu vuc nay ndm vi tri gan
cra song Bén Gid nén dong chay khd
phtc tap, tao ra nhiing dong chay coé
hudng gan vudng géc voi bd dic biét 1a
triéu dang nén c6 hién tuong ha thép cao
trinh ddy bién tir 0,5 — 0,7 m/nam tai vi trf
nay. Ngoai ra doan tor khu du lich Ba
Pong dén cudi xa Truong Long Hoa, hién
tugng sat 16 bo bién lai xay ra kha manh
m¢é, dac biét khu vuc khu du lich Ba BPong
va khu vyuc gan 4p Con Trimg c6 toc do
sat 1& tor 8 m/nam. Chiéu cao song tai khu
vuc nay cao hon céc vi tri khac, dac biét
12 vao gi6 miua Pong Bic do cao séng
trung binh 1a >0,5 m, do khu vuc ven bo
tai day c6 dia hinh sau hon céc vi tri khéc,
cho nén séng tir ngoai khoi truyén vao
dén gan tan téi bd méi c6 hién tuong
séng v&, do vy x6i 16 & ddy dién bién
phtc tap.

Pdi v6i xa Dan Thanh: Khu vuc
nay nhin chung khong cé dién bién bdi
x6i phtrc tap, x6i 16 chi xdy ra trén bé mat
bdi va mot phan con cdt do hién tuong
nudc bién ding cao trong mia gié
Chudng. X6i 16 kem theo hién tugng mét
cin bing tai cét trong hai mia gié dic
trung cia mOt ndm khi hau lam cho bo

bién‘ bi suy thodi nhanh chéng véi pham
vi b€ rong 16n.

Dbi v6i xa Pong Hai: Hién tuong
bdi chi phdi manh tai khu vuc nay véi toe
dd nang 1én cua cao trinh ddy trung binh
tr 0,5 — 1 m/ndm. Bén canh d6 cling c6
mot s6 khu vuc xay ra hién tuong x6i 10
nhu doan gidp véi xa Dan Thanh cling
nhu khu vuc cudi thudc ap Pong Cao.
Tuy nhién ban chit 2 khu vuc sat 10 trén
la khic nhau. Tai khu vyc gidp véi xa
Dan Thanh vi day la khu vuc ¢6 dia hinh
ddy bd bién sau hon khu vuc khéc, cho
nén nang lugng séng khoéng bi tiéu hao
nhiéu & ngoai xa, do vdy chiéu cao séng
tai khu vuc nay cao hon céc vi tri vé phia
Nam, tic dong dén dién bién xdi tai day.
Con khu vyc thudc 4p Pong Cao bi anh
huong dong chay cua song Hau chay qua
ctra Pinh An, nén téc d6 dong chiy khu
vuc nay khé 16n so véi cdc vi tri khéc,
trung binh tu 0,5 — 0,7m/s.

+ Cdc kich ban khdc

Két qua tinh todn dién bién bodi xdi
khu vyuc bo bién Tra Vinh sau 1 nim dbi
v6i cdc kich ban khédc thé hién trén hinh
3. Nhin chung, hién tugng bdi x6i bi anh
huéng boi bun cat song Me Kong giam
20%, 30%, 50% khong c6 sy thay doi
nhiéu so véi kich ban hién trang, chi ting
x6i — giam bdi nhe.
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Hinh 3. Dién bién béi x6i bo bién Tra Vinh sau 1 ndm — Kich ban hién trang va phit sa song
Mékong giam 20%, 30%, 50% (theo thur tu 1, 2, 3, 4 trén hinh)

4.2. Xu thé bién dong chiéu day bdi ling tai mot s6 khu vue dic trung bo bién

Tra Vinh

Dé phan tich k§ hon vé sy khac biét
gifta 6 boi x6i gitra céc kich ban, nghién
ctru trich xuat két qua vé su thay doi bé
day bai boi tai 03 diém tiéu biéu khu vuc
BBTV vdi céc kich ban khdc nhau dé so
sédnh (xem bang 2 va hinh 4).

Hinh 4. Dién bién boi x6i BBTV sau I ndm —
kich ban hién trang va vi tri cdc diém trich
xudat két qua
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Bdng 2: Toa dé cdc diém trich xudt gid tri thay doi bé day boi ling

STT | Téndiém | Dic diém - H¢ toa do UTM <
1 Sx X6i nhiéu 671329.1167 1077742.6050
2 Sb Bo6i nhiéu 672460.0955 1074017.0276
3 So On dinh 673458.0181 1070091.8657
Sy thay ddi bfhga:"’('g":' tu theo thyi gian - Sx St thay d8i b2 day I6p bbi ty theo thyi gian - Sb

W Hién trang
BN catgiam
20%

BUN cét gidm
30%

Sir thay i bé day 16p bodi ty (m)
s
2
3

Hinh 5. Su thay déi bé day 16p boi tu diém Sx
vOi kich ban hién trang, bun cdt giam 20 — 30%

Hinh 5 cho thay, ham luong bun cét
song Me Kong giam déu lam gia ting
muc d6 x6i mon tai khu vuc bo bién Tra
Vinh, qud trinh x6i phit hop véi thuc té.
Nhing thing dau nim (thang I — V) la
vao thoi gian cudi ciia miia gié dong bic,
lugng phit sa trong sdng d6 vé kém doi

E W Hién
2 060 trang
3

0,50 .
‘5 #Bun cat
:E' 0,40 gidm 20%
@
2
i 0,30 Bun cat
s giam 30%
£ 02
1
>
a

1, 2 3 4 5 6 7 8 9 10 11 12

Thei gian (thang)

Hinh 6. Su thay doi bé day 16p boi tu diém Sb
vai kich bdn hién trang, bun cdt giam 20 —
30%
dao, soéng tic dong manh da lam qua trinh
x6i dién ra manh m&. Céc thang tiép theo
vao mila gié tdy nam, ngudn phu sa ddi
dao, song va dong chay 6n hoa hon, qua
trinh x6i cham lai. Pén thang XII, dién
bién x6i ting dan va s& tré nén manh mé

vao nira dau nim sau.
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Hinh 7. Su thay déi bé day 16p boi tu diém So véi kich ban hién trang, bin cdt giam 20 — 30%
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Bdng 3: Mirc dg thay doi bé day 16p béi tu so véi kich ban hién trang

Gia tri trung binh (%)
Piém Phu sa giam 20 % Phu sa giam 30% U'éc tinh phu sa giam 10%
SX '1,6 '3,3 _0’9
Sb -14,7 -16,4 -6,4
So -3,7 4,3 -1,7

Theo bang 3, sy suy gam phu sa
song Me Kong lam tang mutc d x6i (hodc
giam do6 boi tu) khu vuc ven bién. Su anh
hudng manh nhit dén céc diém bdi nhiéu,
udc tinh trung binh pht sa gidam 10% s¢&
giam bdi di 6,4%. Cac diém dang x6i 16
bi anh huéng it hon han, udc tinh trung
binh pht sa gidm 10% s€ tang muc dd x6i
1én khoang 0,9%. Piéu nay cho thiy, mtic
d6 tang x6i it hon nhidu so vi mic do
suy giam phu sa song va muc tang nay la
khong 16n so véi su x6i 16 do tdc dong
ctia ché d¢ thuy thach dong luc hién trang
(mdt nim x6i 30cm). C6 thé dit ra nghi
van rang, sy suy giam phil sa ¢ thuong
luu s€ lam tang x61 khu vuc bo song va
lugng bun cét nay s& duoc mang ra bién.

* Nhdn xét chung

Cic d0 thi cho thiy y nghia vé& mit
biéu dién xu thé lam ting muc d6 x6i
(hoac giam do bdi tu) tai khu vuc ven b
bién Tra Vinh duéi tic dong cua su suy
giam lugng phu sa song Me Kong do xay
dyng cic cong trinh trén thuong ngudn.

Céc tdc dong nay la khong 16n so voi su
x6i 16 do tdc dong cua ché do thuy thach
dong lyc hién trang.

Dbi v6i nguyén nhan do suy giam
luong phit sa song Me Kong, xu thé nay
1a diéu d& hiéu. Theo nhiéu tai liéu nghién
ctru da c6, ving dong bang song Cuu
Long dugc hinh thanh tir nhiing tram tich
phu sa cua song Me Kong. Lugng phu sa
song Me Kong giam, din dén lugng bun
cit cung cap cho khu vuc ven bién giam
di, tor d6 lam tang murc do x4i va giam do
boi tu khu vuc ven bién Tra Vinh.

4.3. Dién bién dia hinh diy ven bién
Tra Vinh giira cac kich ban

Dé phan tich k§ hon dién bién dia
hinh ddy khu vyc cira song, ven bién Tra
Vinh qua céc kich ban, dé tai trinh xuat
cao trinh dia hinh ddy vao thoi diém cudi
cing cua 1 nam tinh todn (ngay
31/12/2011). Vi trf cdc mit cit thé hién
trén hinh 8 va bang 4.

Bang 4: Toa d¢ cdc mat cat ven bo

] Heé toa do UTM bj rong
Mat cat Sat bo Xa bo mat cat
E N E N (Km)
MC 1 668781,696 1087443,266 | 674703,787 1079305,521 10
MC2 | 640537,857 1053372,478 | 647635,569 1046133,152 10
MC 3 672343,193 1073868,267 | 677216,937 1075470,894
MC4 | 667668488 1059936,179 | 671089,910 1056383,225
MC 5 655919,333 1054574,855 | 655990,232 1049466,076
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Hinh 8. Vi tri cdc mdt cdt trich xudt cao trinh dia hinh ddy ven bién

Bién dong dia hinh ddy bién ving
ven bd TV phu thudc vao cic diéu kién
thity dong luc va ngudn cung tram tich tir
hé théng song dua ra.Véi gia thiét cic
diéu kién khic khong thay ddi, chi c6
thay d6i vé suy giam ham luong phit sa
tai tram thuy van phia song My Thuén,
Can Tho 20-30-50%, cic két qua tinh

todn mo phong cho thay su suy giam phil
sa song c6 tic dong nhat dinh dén dic
diém bién dong dia hinh ddy ¢ khu vuc
nghién ctlru.

Két qua trich xuat dia hinh ddy tai
cdc mit cat sau 1 nam tinh todn thé hién
trén cdc hinh dudi day.
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Dia hinh ddy matcét MC 1 sau 1 nam tinh toan

Khoang cach, km

5 3 35 4 45 5 S5 6 65 7 75 8 85 9 95 10

Dia hinh ddy matcit MC 2 sau 1 nam tinh toan

Khoang cach, km

E E 20
§o 3
525
f £
2.0
§ 8.
60
Dia hinh ddy matcét MC 3 sau 1 nam tinh toan Dia hinh déy métcét MC 4 sau 1 nam tinh toan
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&6 00
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A 20
g0 —— B gidm 50% - ——BC giam 50%
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Dia hinh ddy matcét MC 5 sau 1 nam tinh toan

Khoang cach, km

25

——BC gidm 20%
BC gidm 30%

——BC gidm 50%

Hinh 9. Xu thé bién dong cao trinh dia hinh ddy ven bién giita cdc kich ban

Cic biéu do cho thay, nhiing thay
d6i giy ra suy giam phi sa song dén dia
hinh ddy theo khong gian la kha nhé. Nhu
vay, su suy giam phu sa song khong gay
ra nhiing tic dong 16n dén dia hinh ddy
ven bién TV. Tuy nhién tic dong nay giy
ra nhitng xu thé bién dong dia hinh ddy
trdi ngugc nhau ¢ cdc khu vyc cura song
va ven bién TV.

+ Nhdn xét chung

Tap hop céc biéu d6 trén thay rang:

- Gi4 tri thay ddi cao trinh ddy gitta
cdc kich ban tai cic mat cat khong qui
16m.

- Xu thé dién bién cao trinh ddy giita
cac kich ban tai cdc mat cat 1a khac nhau:
sy suy giam phu sa song lam tang boi khu
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vuc ctra song, nhung giy x6i ¢ cic khu
vuc ven bién. Tuy nhién cic tic dong nay
1a khd nho.
5.KET LUAN

Nghién ctru di tinh todn dién bién
bdi xGi v6i kich ban hién trang cho thiy
cic khu vyc bi x6i nhiéu 1a Hiép Thanh,
Truong Long Hoa, Dan Thanh, khu vyc c¢6
xu huéng boi chu dao 1a Pong Hai. Két
qua trich xuét tir md hinh vé su thay d6i bé
day 16p bodi tu tai 3 diém tiéu biéu khu vyc
b bién Tra Vinh (Sx — x6i nhiéu, Sb — bdi
nhiéu, So - 6n dinh) véi cic kich ban khac
nhau (hién trang, suy gidm bun cat song
Mekong 20%, 30% va 50% - so véi nam

TAI LIEU THAM KHAO

2011) va xdy dung dugc xu thé bién dong
chidu day bodi lang theo thoi gian. Cdc anh
hudéng tr sy suy gidm lugng phl sa song
Mekong do xay dung cic cOng trinh trén
thuong ngudn cé xu thé 1am ting mirc do
x6i (hodc giam do bodi tu) tai khu vuc ven
bo bién Tra Vinh.

Két qua trich xuét tai cdc mat cat
clra song, ven bién cho thdy, nhiing thay
d6i giy ra do suy giam phil sa song dén
dia hinh day theo khong gian 1a kha nho.
Nhu vay, su suy giam phu sa song khong
gy ra nhimg tic dong 16n dén dia hinh
déy ven bién Tra Vinh.

1. H(?) Trong Tién, Nghién ciru ing dung bg cong cu cua IPCC ddnh gid anh huong cua bién
doi khi hau, nuoc bién dang dén bién dong rimg ngdp man ven bién Dong bang song Ciru
Long, De¢ tai cap bd, Ed., 2016-2018.

. Hoang Van Huén, Nghién ciru ung dung cong ngh¢é giam song than thién voi moi truong
phuc vu phong chong sat o trén dia ban tinh tra Vinh., 2014.

. Hoang Van Huén, "Nghién ctru dé xuit cédc giai phap Khoa hoc Cong nghé dy bdo, phong

chbng bién 1an doan bd bién tinh Tra Vinh va viing phu can," thudc Pé tai cdp nha nudc.,
2010-2013.

. Tap doan HDR, Englewood, Colorado, Hoa Ky and Tép doan DHI, Pan Mach, Nghién ciru
tdc dong cua cdc cong trinh thuy dién trén dong chinh song Me Kong.: B Tai nguyén va
Mbi trudng, 2016.
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TINH TOAN PANH GIA LAI TAN SUAT LU HO DAU TIENG SO VOI
THIET KE VA CO XET DPEN BIEN POI KHI HAU

Reassessment flood frequency of Dautieng reservoir
and climate change impact consideration

PGS. TS. Dinh Cong Sdn, ThS. Nguyén Tuin Long

TOM TAT: Trong qud trinh khai thdc vdn hanh ho ’Dd‘y Tiéng, c6 rit nhiéu nghién ciu tinh todn
lig, dy bdo lii vé ho va dé xuat cdc giai phdp diéu tiet ho hop Iy, nham giam thiéu heu lwong lii xa
veé ha du, dé giam thiéu ngdp lut cho ving ha du, dac biét la khu vuc thanh pho Ho Chi Minh.

Bai bdo tong hop két qua ddnh gid lai tan sudt lii ciia ho Dau Tiéng co xét dén Bién doi khi hdu
phuc vu cho bai todn diéu tiet lii. Day la két qud ciia dé tai KHCN cdp nha nuée KC08.07/16-20
“Nghién ciru dé xudt gidi phdp nang cao hiéu qua sir dung mede, dam bdo an toan cong trinh dau
méi va ha du hé Déau Tiéng trong diéu kién bién doi khi hdu, thoi tiét cuc doan”.

Nghién cieu sir dungliét tai liéu mua thiee do trong 40 nam (1977-2016), ding méd hinh NAM dé
tinh todn dong chay lii va thong ké cdc tan suat lii. Khi xét dén BPKH, lwong mua trong mila lii
6 xu thé gia ting tir 38,6 dén 56,1% (nguwdng phdn vi 90%) & cdc tram khi tuwong trong leu viee
ing véi kich ban phdt thdi cao (RPC8.5). Két qua so sdnh cho thdy immg véi kich ban RCP4.5,
lwew lwong dinh lii & cdc tan sudt hiém, vmg véi chu ky ldp lai tir 100 nam dén 10.000 nam (tie
1% dén 0,01%) gia tang twong img tir khodng 11 dén 15% va ¢ kich ban RCPS8.5 tir 20 dén
24%. Tuy nhién, so sdnh véi giai doan thiét ké ho Dau Tiéng ¢ tdt cd cdc tan sudt i hiém, luu
liong dinh lii déu giamtrung binh khodng 30% va 10% khi chwa va cé xét dén BPKH ¢ kich
ban RCPS.5. Tir d6 cho thdy viéc gidi quyét van dé lién quan dén lii ¢ ho Dau Tiéng “giam cdng
thang” hon nhiéu. Chang han, leu liwong 1 xd thira qua tran va mire do ngay ngap lut cho viing
ha du (trong dé cé thanh phé Ho Chi Minh) do xa lii gdy ra sé giam hon nhiéu so véi tinh todn
truoc day.

Tir khéa: ho Dau Tiéng, tan sudt lii, bién doi khi hdu, gia tang leong mwa mia lii, gidm thiéu
ngap lut, ha du song Sai Gon — Pong Nai.

ABSTRACT: During Dau Tieng reservoir’s is the, there are many studies on flood simulation
and flood forecast to propose appropriate solutions on reservoir’s regulationfor flood discharge
downstreamand flood reductionin downstream areas, especially in Ho Chi Minh City.

The article summarizes the results of the re-evaluation of flood frequency of Dau Tieng
reservoir considering climate change (CC) for flood regulation problem. This is the result of
state-level scientific research project KC08.07/16-20 “Research and propose solutions to
improve water use efficiency, ensure the safety of main works and downstream Dau Tieng
reservoir in the conditions of climate change and extreme weather “.

This study used observed rain data for 40 years (1977-2016), used NAM model to calculate
flood flow and analysed flood frequencies. Considering CC, the rainfall in the flood season
increases from 38.6 to 56.1% (threshold of 90%) in meteorological stations in the Dau Tieng
basin corresponding to the high emission scenario (RPC8.5). The comparison results show that
corresponding to the scenario RCP4.5, flood peak discharge at rare frequencies, corresponding
to the return periods from 100 years to 10,000 years (1% to 0.01%) correspondingly increased
from about 11 to 15% and in the RCP8.5 scenario from 20 to 24%. However, compared to the
design phase of Dau Tieng reservoir, the results show that for all rare flood frequencies, the

294 VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

flood peak discharges reduced 30% and 10% in everage without and with RPC8.5 scenario.
The consequence is the issue of the flood-related problems in Dau Tieng Reservoiris “much less

stressful”. For instance,

the excess flood discharge and the level of flood inundation

downstream (including Ho Chi Minh City) caused by flood discharge would be much lower than

previous simulation.

Keywords: Dau Tieng reservoir, flood frequency, climate change, rainfall increase in flood
season, inundation reduction, Lower Sai Gon — Dong Nai river basin

1. PAT VAN DE

Luu lugng xa 1d xudng ha du hd
Dau Tiéng ludn 12 mot van dé gdy “tranh
cii” gifta cdc nha quan 1y van hanh hd va
vung hudng loi, dac biét 1a ddi véi thanh
phé HO Chi Minh (Tp.HCM). Tir ngay
van hanh (1985) dén nay, ho chua bao gio
xa 10 16n, ngoai tru su ¢d ctra van 1am cho
luu luwgng xa 16n nhat vao mua 1i nim
2000 khoang 500 m*/s va dwoc dénh gid 1a
da gay ngap lut nghiém trong cho ha du.

Nam 2000, BO Nong nghi¢p va Phat
trién Nong thon da ban hanh Quy trinh
van hanh tam thoi cho hd Dau Tiéng[5] va
quy trinh nay van duoc 4p dung cho dén
nam 2016. Trong qud trinh van hanh hd,
¢6 nhiéu Vén dé c6 lién quan di thay doi,
nhu nhu cau dung nudc trong vung, sy
chuyén nuéc vé hd Dau Tiéng tir ho
Phudc Hoa, ché d6 thuy van dong chay ¢
nhiéu thay ddi. Sau khi Thu tuéng Chinh
phtl ban hanh quy trinh van hanh lién hd
chira trén lwu vuc song Pong Nai (theo
Quyét dinh s 471/QD-TTg ngay 24 thang
3 nam 2016)[6] thi qua trinh van hanh ho
Dau Tiéng di gip phai nhiéu khé khin
trong vi¢c tich nudc va van hanh xa 1i [7].

Pbi véi ving thuong ngudn hd Dau
Tiéng, do tham phu thyc vat (ring) da
giam di, nudc 1i tdp trung nhanh hon cé
kha nang lam cho dinh 1a gia tang. Thém
vao d6, trong bdi canh bién d01 khi hau
(BDKH), mua ¢ thuong ngudn néu gia

tang ciing s& 1am gia tang dp luc xa 1 vé
ha du. Do vay, viéc xem xét danh gid lai
tan suat 1ii cia ho Dau Tiéng trong bdi
canh mai 12 rat can thiét dé giai quyét mau
thuan giita an toan cong trinh va ngap lut
6 ha du.

2. PHUONG PHAP NGHIEN CUU

2.1. Phwong phap tinh toan dong chay
1d tr mua

Nghién clru nay str dung liét tai licu
mua thyuc do trong 40 nam (1977-2016)
cua cic tram khi tugng trong luu vuc hd
Dau Tiéng bao gébm céc tram Can Ping,
Loc Ninh, Tdy Ninh va Dau Tiéng véi cic
trong sb tinh theo phuong phdp Pa gidc
Thiessen. Mua dugc théng ké theo cdc md
hinh mua 1, 3, 5 va 7 ngay 16n nhit dé
phuc vu cho viéc tinh dong chay 1ii dén ho.

Pé xdc dinh dong chay li dén hd,
mo6 hinh mua dong chay NAM da dugc su
dung. NAM 1a tr viét tit cua tiéng Pan
Mach “Nedbor-afstromnings-Model”, c6
nghia 12 md hinh gidng thuy dong chay.
MBb hinh nay dau tién do Khoa Tai nguyén
nudce va Thuy loi cua truong Pai hoc Pan
Mach xdy dung. M6 hinh NAM da duoc
tmg dung & cic nudc trén thé gidi va da
duoc tng dung nhiéu taj Viét Nam trong
d6 ¢6 luu vuc hdé Dau Tiéng [2]. M6 hinh
NAM duoc kiém dinh dam bao d¢ tin cay
trong mo phong.
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ta D AP
.
ps

M A

-,_,r‘/:,p’var

Hinh 1. Pa gidc Thiessen phdn chia {wu vuee Dd‘u‘ Tiéng Vi cdc trong 56 0,19; 0,20; 0,32 va
0,29 ung véi cdc tram Can Pang, Dau Tiéng, Loc Ninh va Binh Long[2]

2.2. Phuong phap chi tiét héa bién déi
khi hju

Khi xem xét dén BDKH, cic md
hinh da dugc su dung trong tinh todn xay
dung kich ban bién d6i khi hau do phan
gidi cao cho khu vyc hoé Dau Tiéng: M6

hinh PRECIS cua Trung tam Hadley -
Vuong qubc Anh, md hinh CCAM cua T
chitc Nghién ctru Khoa hoc va Cong
nghiép Lién bang Uc (CSIRO), Mé hinh
RegCM ciia Y, md hinh cIWRF cia My.

Bdng 1. Cdc mé hinh khi hqu khu vuc duwoc sie dung trong tinh todn xdy dung kich ban bién doi
khi hdu cho ho Dau Tiéng

STT Mé Hinh Piéu ki¢n bién P Thoi ky ¢é s6 liéu

Tir mé hinh toan ciu phén gidzi Thoiky cos¢é  RCP4.5  RCP8.5
1 CCAM  ACCESSI1-0 10km  1970-2005 2006-2099 2006-2099
2 CCSM4
3 CNRM-CM5
4 GFDL-CM3
5 MPI-ESM-LR
6 NorESM1-M
7  RegCM  ACCESSI-0 20km  1980-2000 2046-2065 2046-2065
3 NorESM1-M 2080-2099 2080-2099
9 PRECIS HadGEM2-ES 25km  1960-2005 2006-2099 2006-2099
10 GFDL-CM3
11 CNRM-CM5
12 CLWRF NorESM1-M 30km  1980-2005 2006-2099 2006-2099

Vé s6 liéu, cdc sb liéu nhiét do,
lugng mua ngay, thang cua cdc tram khi
tugng thuy van thudc khu vuc hé Dau
Tleng Ngoai ra con co s6 lidu mua quy
md gio phuc vu tinh todn dudng IDF.

Ngoai cdc tram trong khu vuc hd Dau
Tiéng, sb lidu quan tric cdc tram trén luu
vuc song Pong Nai va phu can (tong cong
43 tram) cling dugc thu thap dé ¢6 thém
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thong tin vé nén kich ban BPKH xung
quanh khu vuc Ho Dau Tiéng.

Cac kich ban BDKH dugc xem xét
theo cdc phuong én t6 hop cua kich ban
qudc gia sau khi dd hiéu chinh thong ké
cdc md hinh khi hau cho bién ddi cua
lugng mua va nhiét do tai khu vuc HO
Dau Tiéng. Hai kich ban RCP 4.5 va RCP
8.5 duoc x4y dung theo 3 giai doan: dau
thé ky 21 (2016-2035), giita thé ky 21
(2045-2065) va cubi thé ky 21 (2080-
2099) so voi thoi ky co s¢ (1986-2005).

3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Két qua tl‘léng ké ’Vé lwgng mua
trong luu vue hé Dau Tiéng

Tu tai lieu thyc do lugng mua cia
40 nam tur 4 tram khi tuong luu vuc hd
Dau Tiéng, giai doan 1977-2016 thu thap
tor dai khi tugng thuy van Nam B9, véi
trong s6 tinh theo phuong phap Thiessen,
lugng mua théng ké theo cdc md hinh
mua dién hinh 1, 3, 5,7 ngdy max (16n
nhat) cta luu vuc hd duge théng ké trén
Bang 3 va thé hién trén Hinh 2.

Bdng 2. Mirc bién doi trung binh va khoang tin cdy (cdc nguong phdn vi 10, 25, 75 va 90%) cua
liong mua 3 ngay lon nhat mia mua (%) so voi thoi ky 1986 - 2005 theo kich ban RCP4.5
va RCP8.5 cua cdc tram trén luu vuc hé Dau Tiéng

Kich Tram Theoi ky
bin 2016-2035 2046-2065 2080-2099
RCP4. Céan 13,0 17,1 28,5
5 WPiang (3,3+7,0+192+226) (10,1 +124+213+ (9,1 +19,0+41,6+45.22)
24.3)
Dau 16,9 18,9 24,3
Tiéng (3.9+7,0+244+31,8) (11,6+13,6+232+ (1,1 +8,9+38,6+48,5)
27.1)
Loc 17,7 14,9 16,0
Ninh (33+7,7+263+33,1) (1,9+55+22,6<293) (-0,4+6,8=26,6=31,3)
RCP8. Cén 23,6 35,4 33,7
5 PDing (8,6+159+335+368) (159+222+473+ (19,8 = 25,1 +42,5 =
56,1) 47,6)
Dau 26,2 30,2 35,0
Tiéng (10,9 + 15,1 +352+43,0) (14,4 +19,0+40,2 + (26,1 27,9 40,0 =
47,6) 45.4)
Loc 26,8 28,6 26,5
Ninh (7,2 +15,1+39,1 +45,7) (9,5+ 15,8 +40,3 ~48,7) (11,0 + 16,9 + 36,2 ~41,8)

Két qua thong ké va dudng qua trinh
biéu dién trong 40 nam qua cho thdy xu
thé gia ting luong mua theo thoi gian,
mic di khong 16n, nhung c6 thé thiy
BPKH di thé hién thong qua luong mua
gia tang trén luu vuc nay.

Két qua tinh todn mua theo céc kich
ban BDKH (thé hién trén Béang 2) cho

thiy lugng mua trong mia 1di ¢6 xu huéng
gia ting & tit ca cdc tram va theo cdc kich
ban phét thai trung binh (RCP4.5) va phat
thai cao (RCP8.5). Chang han, ¢ tram Dau
Tiéng, luong mua gia ting trung binh
26,2%, 30,2% va 35% cho cic thoi ky
dau, gitta va cudi thé ky 21. Két qua nay
dudong nhu phit hop voi nghién ctru vé
BDKH cua DPinh Céng San va nnk (2019)
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[2] tai tram Tan Son Hoa (thudc thanh phd
H6 Chi Minh - ha luu hd Dau Tiéng).
Nghién ciu d6 da d4p dung hai M6 hinh
khi hau toan cau (CGCM3 cua Canada va
HadCM3 ctia Anh) va két qua nghién ctru
cho thay dbi véi kich ban A2 (twong
duong véi kich ban RCP8.5), cuong do
mua véi chu ky 13p lai hai naim mot 1an
(tan sudt 50%) gia ting 22,1%, 25,6% va
34,5% cho nhiing ndm 2020, 2050 va
2080 tuong trng.

St dung phan mém FFC2008 cia
Truong DPai hoc Thiy loi dé tinh todn cic
tan suat 1%, 0.5%, 0.1%, 0.02 va 0.01%
mg v6i cdc mod hinh mua dién hinh trén
luu vuc Dau Tiéng. Két qua tinh todn céc
tan sudt lugng mua 1, 2, 5 va 7 ngay 16n
nhit va so sdnh véi két qua tinh todn trong
giai doan thiét ké (tr HEC2) duoc trinh
bay trong Bang 4. Tur bang niy c6 thé
nhan thiy giai doan 1977 — 2016 lugng

mua trung binh (Xyq) va lugng mua 1, 3
va 5 ngly 16n nhat ung véi céc tan sut
khdc nhau déu c6 thay dbi so véi tinh todn
trudc day ¢ giai doan thiét ké (ctia HEC2).
Pbi v6i luong mua trung binh 16n nhit,
luong mua 1 ngay gidm 1.5% trong khi
lugng mua 3 ngay va 5 ngay lai tang
tuong Ung la 11,5 va 13,4%. Luong mua
ngay 16n nhat & cdc tan suét 0.01%, 0.1%,
0.5% va 1.0 % giam di tuong Ung la
28,2%, 24,4%, 22,2% va 20,5%. Luong
mua 3 ngay 16n nhat & céc tan suat 0.01%,
0.1%, 0.5% va 1.0 % giam di it hon so véi
luong mua 1 ngay 16n nhat, twong tng 12
8,5%, 1,8%, 5,2% va 3,7%. Ngugc lai so
voi luong mua 1 ngay va 3 ngay, luong
mua 5 ngay 10n nhét ¢ céc tan suat 0.01%,
0.1%, 0.5% va 1.0 % tang nhe khoang
dudi 2%, mac du lugng mua trung binh
tang toi 13,4%.

Bdng 3. Két qua tinh todn lwong muwa 1,3,5,7 ngay max (mm)leu viee hé Dau Tiéng (khi sir dung
trong so da gidc Thiessen)

Stt Nam 1ngay 3ngay Sngay 7ngay STT Nam 1ngay 3ngay 5ngay 7 ngay
1 1977 979 1529 1792 211,5 21 1997 119,8 149,1 167,1 206
2 1978 139,7 1774 205 2376 22 1998 1049 1526 187,6 2415
3 1979 1374 2623 318,7 337 23 1999 1134 175  215,2 250,9
4 1980 107,2 168,2 209 226,7 24 2000 1404 2283 301 320
5 1981 1222 165 1838 241,1 25 2001 96,8 1419 183,3 2372
6 1982 1134 159 1928 246,1 26 2002 924 1745 229 2833
7 1983 81,3 138,5 1704 207,7 27 2003 87,9 1414 167,8 194
8 1984 98,9 140 1577 1939 28 2004 96,8 140,6 161,1 188,1
9 1985 70,6 96,7 114 1484 29 2005 100,7 1419 1749 199,2
10 1986 100,3 1774 2209 251,1 30 2006  117,1 163,3 207,2 2394
11 1987 97,5 1252 1525 159 31 2007  109,3 158,6 180,2 206,9
12 1988 133,77 168,8 1973 214 32 2008 137,5 194,1 233,6 261,1
13 1989 131 202,7 2234 2635 33 2009 92,2  160,5 182,1 2189
14 1990 649 121,6 146,1 1893 34 2010 104 160,3 198 213,1
15 1991 1453 293,1 3427 360,1 35 2011 1749 2486 261,7 270,5
16 1992 1788 220,5 24577 2764 36 2012 107 158,1 229,2 261,8
17 1993 88,7 1504 186,5 2364 37 2013 1235 187  254,1 302,8
18 1994 80,5 127,3 169,6 2028 38 2014 148,6 213,7 2428 2704
19 1995 1054 1494 188,8 2203 39 2015 1024 146,8 1593 190,9
20 1996 923 1378 178,5 221,7 40 2016 1142 177,8 213,5 264,2
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Lwong mwa 1,3,5,7 ngay lon nhat. lvu vue ho Dau Tieng

(mm)

—
S
(=)

Luwong mua 1én nhat

Nam

1975 1980
—e— | ngay

1985 1990 1995

—a— 3 ngay

2000 2005 2010 2015

—+— 5 ngay

2020

—¥—T7ngay = eeeeses Linear (1 ngay) = eeceeee Linear (7 ngay)

Hinh 2. Lwong mwa lon nhét theo cdc mé hinh mua 1, 3, 5, 7 ngay max, luu vuc ho6 Dau Tiéng,
giai doan 1977-2016

Bdng 4. Két qua thong ké lwong 1,3,5,7 ngay max (mm) luu viee ho Dau Tiéng va so sdnh véi
giai dogn thiét ke (tai ligu cia HEC2)

Lwong mua lé6n nhit X (mm)

1 ngay 3 ngay 5 ngay 7 ngay
Thoi ky 1977-2016  Trwéc 1977- Truéc 1977- Truéce 1991  1977-
1991 2016 1991 2016 (HEC2) 2016
(HEC2) (HEC2)

Xig 111.3 113.0 168.3 151.0 203.0 179.0 236.2
Thay d6i (%) -1.5 11.5 13.4
Cv 0.3 0.4 0.3 0.3 0.3 0.3 0.2
Cs 0.8 5Cy 1.1 5Cv 1.1 4Cv 0.7
X-0,01% 298.5 416.0 462.8  506.0 558.5  546.0 570.2
Thay doi (%) -28.2 8.5 2.3
X-0,1% 248.6 333.4 3842  416.8 463.6  456.0 481.1
Thay dbi (%) -25.4 7.8 1.7
X-0,5% 213.6 275.7 3292 3473 3972  393.0 418.7
Thay doi (%) -22.5 5.2 1.1
X-1% 198.5 249.7 3055  317.1 368.6  363.0 391.8
Thay d6i (%) -20.5 3.7 1.5

3.2. Két qua hiéu chinh va kiém dinh
mo hinh NAM

S6 lidu ding dé hiéu chinh mé hinh
NAM la tai liéu thyc do luu lugng dong
chay (Q) truéc khi xdy dung hd Dau

Tiéng, giai doan 1979 -1983. Két qua hiéu
chinh md hinh thé hién trén Hinh 3. Céc
thong s6 mé hinh sau khi hiéu chinh trinh
bay trén Bang 4 va thé hién tuong quan
gitta thyc do va mo phong kha tét v6i hé
s6 twong quan R*=0.864.
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Tuy nhién, muac do thay d6i coa
tham phu thuyc vat luu vuc Dau Tiéng
trude va sau khi xay dyng hd Dau Tiéng
lién quan dén van dé mua-dong chay la
déng ké. Két qua nghién ctru cia dé tai
KC08.16/06-10 cho thiy tham phu thuc
vat da thay d6i ké ca mirc 46 che phu va
loai cay trong [2], 1am cho kha ning tap
trung dong chay nhanh hon. Vi thé, khong
thé sir dung cic théng sé6 mo hinh kiém
dinh & giai doan 1979-1983 d¢é tinh todn
du bdo dong chay i dén hd tir mua, ma
can thay d6i cic thong s6 1am tap trung
nhanh dong chay 10 (L., U qof)
Tinh toan thtr nghiém cho thiy néu giir
nguyén thong s6 mod hinh di kiém dinh
giai doan 1979-1983, sai s6 dinh 1i mb
phong cho giai doan 2012 -2016 thip hon
thuc do tr 20% dén 40%, mic di luong
mua luu vuc ¢ giai doan sau 16n hon giai
doan trudc.

maxo

Maic du khong c6 tai liéu thuc do
dong chay vé ho sau nim 1983, nhung
trong nhitng nim gan ddy, muc nudc
trong hd da duoc do dac tu dong, thuong
xuyén voi do chinh xdc cao (mdi gio do 1
lan, d6 chinh xdc +3 mm). Do do, _sang
kiénda dugc thyc hién 1a st dung s6 liéu
muc nudc hd giai doan 2012 -2016 (]
nam) dékhoi phuc dong chay la dén ho
bang phuong phép can bang nudc, 1am sb
liéu kiém dinh lai mé hinh NAM. Giai
doan nay ciing c6 1i twong ddi 16n trong
nim 2014 (luu luong dinh 1 dat dén
750m3/s). Két qua hiéu chinh mé6 hinh va
so sanh v6i luu lugng hoan nguyén 1, giai
doan 2012 -2016 trinh bay trén Hinh 4 va
Bang 4. Cic thong s6 cia md hinh NAM
da dugc hiéu chinh va kiém dinh lai véi
Limax giam tu 24 con 19; Upagiam to 214
con 170 va gid tri Cqor tang tir 0,114 thanh
0,456. Két qua hiéu chinh nay cho hé s
tuong quan gitra md phdéng va thuc do
R*=0.84 la khd tét.

DT_79_83_INBUT, Observed RunOff [m*3/s] —+---
DT_79_83_INBUT, Simulated RunOff [m"3/s]

250-3
200-3
150-5
100-3

50 1

Hinh 3. Két qua hiéu chinh mé hinh NAM, giai doan 1979-1983
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Bdng 5. Thong s6 mo hinh NAM hiéu chinh giai doan 1979-1983 va 2012-2016

Ky hiéu Théng s6 mo hinh 1979-1983 | 2012-2016
R? Hé sb trong quan luu lugng thue do va tinh todn 0.864 0,84
Umax (mm) |Ham luong nude tbi da trir trong bé mit 24 19
Lmax (mm) |Luong nudc tdi da ting ré ciy 214 170
CQOF Hé sb dong chay tran 0.114 0.456
CKIF (tg) Hing s6 thoi gian dong chay sat mat 553.8 553.8
CK1,2(tg)  |Hang s thoi gian dong chay mat va st mit 41.1 41.1
TOF Gia tri ngudng dong chay mat 0.925 0.925
TIF Gia tri ngudng dong chay sat mat 0.48 0.48
TG Gid tri ngudng dong chay ngam 0.027 0.027
CKBEF (tg) Heé s thoi gian dong chay mat ngam 1141 1141
DT_2012_2016, Observed RunOff [m"3/s] -
DT_2012_20186, Simulated RunOff [m"3/s]
D - | S
" - ! : | I f
2003 S d J'{ rrrrrrrrrrrrrr W
e A i | it 1y
Ak w, S ! " N " il S { "
2012 2013 2014 2015 2016

Hinh 4. Két qua hiéu chinh va kiém dinh mo hinh NAM thoi ky 2012-2016

3.3. Két qua tinh toan va t’héng ké dong
chay lii luu vue ho Dau Tieéng

Tinh todn dong chay 1i tir két qua
thdng ké mua theo cdc tan suit khdc nhau
ctia luu vuc hd Dau Tiéng (xem Bang 3),
v6i md hinh mua 3 ngay 16n nhat, 1a mo
hinh sinh ra dong chay i cao nhat trong
tat ca cdc md hinh mua 1, 3, 5 va 7 ngay
16n nhét [2]. Khi xét dén BPKH, luong
mua dugc tinh todn gia tang nhu trinh bay
trong Bang 2. Két qua tinh todn dong chay
1it vé hd Dau Tiéng tng voi cdc tan suat
khac nhau khi chua va c6 xét dén BDKH
trinh bay ¢ Bang 6. Két qua so sdnh cho
thdy tng véi kich ban RCP4.5, luu luong
dinh 1ii ¢ cdc tan suat hiém, tng véi chu

ky lap lai tir 100 nam dén 10.000 nam (tir
1% dn 0,01%) gia ting twong ung tir
khoang 11 dén 15% va ¢ kich ban RCP8.5
tir 20 dén 24%.

Tuy nhién, so sanh voi giai doan
thiét ké hd Dau Tiéngo tat ca céc tin suat
1d hiém, luu luong dinh 1 déu giam trung
binh khoang 30% va 10% khi chua va cé
xét dén BDKH ¢ kich ban RCPS.5. Béang
7 t6ng hop cac két qua tinh todn luu luong
dinh 10 dén hd Dau Tiéng tr cic co
quan/don vi tu van trong céc giai doan
khac nhau. C6 thé thdy rang, tai lidu tinh
todn bang mo6 hinh NAM tir céc co quan
cho két qua thap hon nhiéu so véi tinh
todn bang coéng thic kinh nghiém
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Xokolopsky ma trong giai doan thiét ké.
C6 thé 1a vi liét tai liéu chua du dai hodc
12 do tdm quan trong cua hd Dau Tiéng
dan dén viéc gia ting “an toan” dbi voi bai
todn 1 da dugc cic co quan/ don vi tu van
dua vao.

Véi két qua tinh todn da dwoc cap
nhat chudi so liéu dai hon cho thay viéc

gidi quyét van dé lién quan dén 1d ¢ hod
Dau Tiéng “giam cang thang” hon nhiéu.
Chang han, luu luong 1i xa thira qua tran
va mic d0 ngay ngap lut cho vung ha du
(trong d6 c6 thanh phd H6 Chi Minh) do
xa 1l gdy ra s& giam hon nhiéu so véi tinh
todn trudc ddy hodc la trong giai doan
thiét ké ho Dau Tiéng.

Bdng 6. Tong hop tinh luu leong lii theo cdc kich ban BPDKH va so sdnh véi trieong hop chua

xét BDKH
3
Kich TAn suét Qu:_BDKH (mzi)sé()- O Qu _chu’a3c6 Gia tangdo
ban 2016-2035 | 2046-2065 | 5000 1-BPKH BPKH (m*/s)| BDKH (%)
0.01_% 5409,9 5320,6 5470,3 | 5400 4614 14,6
0.02_% | 5,011,0 4,931,8 5,071,0 | 5005 4279 14,5
RCP4.5| 0.1_% 4025,6 39629 4074,8 | 4021 3490 13,2
0.5_% 3162,0 3115,9 3203,8 | 3161 2790 11,7
1_% 2818,8 2778,4 2856,0 | 2818 2510 10,9
0.01_% 5952,7 61284 6063,3 | 6048 4614 23,7
0.02_% | 5,512,7 5,675,6 |5,6153| 5601 4279 23,6
RCP8.5| 0.1_% 4421,1 4551,8 4505,6 | 4493 3490 22,3
0.5_% 3466,8 3568,3 3533,3 | 3523 2790 20,8
1_% 3085,6 3175,8 3145,8 | 3136 2510 20,0
Bdng 7. Tong hop so sdanh mét sé két quda tinh todn lii ho Dau Tiéng
. ‘n Tan suat lii (%) Cach tinh/mé6
Don vi thyc hign 0.01 002 [0.10 [0.50 [1.00 |hinh
HEC2-Luan chirng KTKT nam 1980 4.750 |3.800 [3.100 |Xokolopsky
HEC2-Quy trinh van hanh 1986 6.900 4.800 Xokolopsky
HEC2-H0 so diéu chinh 1991 4910 |3.980 |3.540 |Xokolopsky
DPai hoc Thuy lgi 4910 3.710 |Xokolopsky
HASKONING 6.870 4.910 |3.980 Xokolopsky
Phong chong lut bio 2.800 |Xokolopsky
Vién Quy hoach thuy loi 3.952 NAM
Vién Thuy lgi va n6i truong 4.583 3.625 NAM
Pé tai Tp.HCM - VKHTLMN 5.342 3.982 [2.111 [1.488 |[NAM
QTVH-QDb 471/Qb-TTg (2016) 6.200 |4.910 Bo TN&MT
Tai li¢u “thiét ké” 6.900 [6.200 14910 |3.980 |3.540 |Xokolopsky
beé tai KC08.07/16-20
Chua xét dén BDKH 4.614 14.279 (3490 |2.790 |2.510 |[NAM
So v6i Thiét ké (1986) - Giam (%) |-33 |31  |-27  |-28 |29  |T/b -30%
beé tai KC08.07/16-20 xét dén RPC8.5,
cudi thé ky - 2080-2099) 6.063 [5.615 |4.505 (3.533 |3.146 |[NAM
So véi Thiét ké (1986) — Giam (%) |-12.5 |94 |-8.3 [-11.1 [-10.6 |[T/b-10%
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4. KET LUAN VA KIEN NGHI

Nghién cuu tinh todn dong chay 1
dén hdé Dau Tiéng véi liét tai liu mua
thuc do trong 40 nim (1977-2016) bang
md hinh NAM, thdng ké cdc tan sudt 1ii va
s0 sdnh cho thay:

- Khi xét dén BDKH, lugng mua
trong mia 1ii & Iuu vyc c6 xu thé gia ting
tir 38,6 dén 56,1% (ngudng phan vi 90%)
¢ céc tram khi twong trong luu vyc Ung
v6i kich ban phét thai cao (RPC8.5).

- Két qua tinh luu luong dinh 1d &
céc tan sut hiém ung véi chu ky 1ap lai tir
100 nim dén 10.000 niam (tr 1% dén
0,01%) cho thay dinh 1 gia ting tuwong
tmg tir khoang 11 dén 15% ung véi kich

TAI LIEU THAM KHAO

ban RCP4.5 va tir 20 dén 24% & kich ban
RCP8.5.

- Tuy nhién, so sdnh v¢i giai doan
thiét ké hd Dau Tiéng & tat ca cdc tan sut
1& hiém, luu luong dinh 1d déu giam trung
binh khoang 30% va 10% khi chua va c6
xét dén BDKH ¢ kich ban RCPS.5.

Két qua tinh todn cho thdy viéc giai
quyet van dé lién quan dén 1 ¢ hd Dau
Tiéng “giam cing thang” hon nhidu.
Chang han, luu luong 1d xa thira qua tran
va mic d0 ngay ngap lut cho vung ha du
(trong d6 c6 thanh phd H6 Chi Minh) do
xa 1l gdy ra s& giam hon nhiéu so véi tinh
todn trudc day.

1. Béo Thanh (2017) B4o cao téng hop chuyén dé “Mé hinh hod chi tiét BDKH (downscaling)
trong luu vyc trong diéu kién lii cuc doan (trén nén cia kich ban BDKH cua B6 TN&MT)”,
dé tai KHCN cip nha nuéc KC08.07/16-20 “Nghién ciru dé xudt gidi phdp ndng cao hiéu
qua sir dung nude, dam bdo an toan cong trinh dau méi va ha du hé Dau Tiéng trong diéu
kién bién doi khi hdu, thoi tiét cire doan”. Vién Khoa hoc Thuy loi Viét Nam.

2. San Dinh Cong, Duong Nguyen Binh, Kim Dan Nguyen, Van-Thanh-Van Nguyen (2019),
“A possible solution for flood risk mitigation in Ho Chi Minh City and the lower Saigon-

Dong nai River Basin”
to production office 2/8/2019).

, La Houille Blanche, International Water Journal (accepted and sent

3. Dinh Céng San va nnk (2010), Bdo cdo tong hop dé tai KC08.16/06-10: “Nghién citu co so
khoa hoc nham quan Iy va phdt trzen bén vitng he théng céng trinh Dau Tiéng phuc vu phat
trién kinh té - xa hoi ving kinh té trong diém phia Nam”, Vién Khoa hoc Thuy loi mién

Nam.

4. Nguyén Phd Quynh va nnk (2018), Bdo cdo tong hop két qua d& tai “Nghién ctru dé xuat cic
giai phdp phén 1t, cham 1a, glam 1d nham giam ngép lut cho Tp. HCM khi h6 Dau Tiéng xa
1ii theo thiét ké hodc gip su ¢”, Vién Khoa hoc Thuy lgi mién Nam.

5. Quyet dinh 137/2000/QD-BNN-QLN cua B Thuy Loi (Nay 1a B NN&PTNT) vé viéc ban

hanh “Quy

trinh vAn hanh diéu tiét

tam thoi hdé choa nudc Dau Tiéng”

http://dautieng.mard.gov.vn/NewsDetail.aspx Tnewsid=9605 &catid=28

6. Quyét dinh 471/QD-TTg ngay 24/03/2016 cua Thu tuéng Chinh pha v& viéc ban hanh van

hanh lién ho chira trén luu vuc song Pong Nai.

7. http://baotayninh.vn/can-sua-doi-quy-trinh-van-hanh-a104160.html
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DANH GIA BIEN PQNG DPUONG BO CUA SONG TIEN TAI
TINH BEN TRE TRONG 30 NAM TU 1988 PEN 2018 BANG CONG CU
DIGITAL SHORELINE ANALYSIS SYSTEM (DSAS)

Evaluation of fluctuation of Tien river estuary shoreline in Ben Tre province
in 30 years from 1988 to 2018 using the Digital Shoreline Analysis System
(DSAS)

ThS. Nguyén Vin Hoang, ThS. Pham Vin Hoi, KS. Huynh Thi Kim Nhén
Vién Khoa hoc Thuy loi mién Nam

TOM TAT: Nghién cieu thu thdp, sir dung dit liéu anh vién thdm cho trich xudt dwong bo cira
song Tién tinh Bén Tre. Ty 1é thay doi dwong bo duoc tinh todn, thong ké sir dung cong cu
Digital Shoreline Analysis System phan mém ArcGIS. Két qua tinh todn cho thay trong 30 nam
tir 1988 dén 2018 duong bo song Tién tai tinh Bén Tre bién dong phire tap, phan Ién toc do thay
d6i dwong bo trong khu viee vao khodng tir -3 dén +5 mét/nam.

Tir khéa: Bén Tre, cira song, DSAS, dwong bo, song Tién

ABSTRACT: Research on collecting and using remote sensing data for extracting the
shoreline of Tien river mouth in Ben Tre province. The shoreline rate is calculated and
statistically using the Digital Shoreline Analysis System of ArcGlIS software. Calculation results
show that in 30 years from 1988 to 2018, the shoreline of Tien river in Ben Tre province is
fluctuations complicated, most of the speed of shoreline changes in the area ranges from -3 to

+5 meters/year.

Keywords: Ben Tre province, estuary, DSAS, shoreline, Tien river

1. PAT VAN PE

Trong nhiéu nam gan day, dudi tic
dong cua bién ddi khi hau, dong chay
thuong ngudn, ché do thily triéu viing cira
song, mua trén dong bang lam thay ddi rat
16n t6i ché do dong chay vung ctra song.
Piéu nay lam cho sat 16 bo khu vuc ctra
song Tién tré nén phirc tap, khé luong va
ngly mot gia ting, gy nén nhimng ton that
rat nang né vé ngudi va cua (L& Manh
Hung va ctv, 2017).

Sy thay d6i duong bo ctra song di
dugc tinh todn trong mot sd nghién ciu
trudc day (Gibson et al., 2006; Thieler et
al., 2001), st dung cac phuong phip khac
nhau, bao gébm ca linh vuc quan sit va
phuong phép tiép can dua trén do dac thuc
dia (Phillips et al., 1985; Price et al, 2006;

Thieler et al., 1994). Tuy nhién phuong
phdp tlep can dua trén do dac hién truong
rat ton kém, ddi hoi nhidu nhéan lyc va
ngudn lyc. Ngoai ra, phan tich thay dbi
duong bo trong giai doan lich sir 1au dai
khong thé dat dugc chi bang céch quan sat
thuc dia trir khi gidm st cdc chuong trinh
da bat dau trude do.

Theo d6, khai thic va dp dung
phuong phap dua trén mit cat trd nén dé
dang hon vé6i hé thong phan tich duong bo
ky thuat s (DSAS), dugc tao boi USGS
(Thieler et al., 1992), cong cu cho phép
nguoi dung tinh toan thong ké ty 18 thay
d6i dudng bo tir nhiéu vi trf dudng b lich
st. DSAS tao diéu kién thuan lgi cho qua
trinh tinh todn thay doi dudng bd va cung
cap thong tin vé ty 18 thay do6i va dir liéu
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théng ké can thiét dé thiét 1ap do tin cay
cua két qua tinh todn.

Do d6, nghién ciru “Bdnh gid bién
dong dwong bo ciwra song Tién tai tinh Bén
Tre trong 30 nam tw 1988 den 2018 bang

cong cu Digital Shoreline Analysis System
(DSAS)” duogc thuc hién.

2. PHUONG PHAP NGHIEN CUU
2.1. Khu vue nghién ctru

Séng Tién 1a mot nhanh thudc viing
ha luu cua luu vyc song Mékong, chay
thanh mot dong thang tip theo hudng Tay
Bic — Pong Nam, chay qua Tan Chau
(An Giang), Hong Ngu va Cao Lanh

10610°0°E
1

106°20/0°F
1

106°300°E
1

(Bong Thap) dén Cai Be (Tlen G1ang) thi
chia thanh bdn nhdnh sdng d6 ra bién qua
sdu ctra:

- Séng My Tho chay qua thanh phd
M7 Tho va phia Nam Go Cong thudc tinh
Tién Giang qua ctra Pai va ctra Tiéu ra
bién.

- Song Ba Lai chay qua phia Bic
tinh Bén Tre, ra cira Ba Lai.

- S6ng Ham Ludng di qua phia Nam
tinh Bén Tre qua ctra Ham Ludng.

- Séng CH Chién Ia ranh gioi tinh
B@n Tre va Tra Vinh, dQ ra bién qua ctra
Co Chién va ctra Cung Hau.
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Hinh 1. Khu vuc nghién cuu

2.2. Dit liéu 4anh vién tham

Pé thanh 1ap ban dd hién trang
duong bo ctra song Tién tai tinh Bén Tre
va nhitng dién tién cua né trong 30 nim
qua (tr 1988 dén 2018), dir liéu anh
Landsat 5 TM, Landsat 8 va Sentinel 2 da
duoc thu thap va st dung (Bang 1). D

liéu anh dugc thu thip vao cic thang mua
kho nhdm giam thiéu may che phu va su
bién dong myc nudc bién trung binh do
cic diéu kién thoi tiét nhu mua, ngap 1
trong khu vuc anh huéng dén d6 chinh
xdc cua két qua.

VIEN KHOA HOC THAY LGI MIEN NAM

305



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

Bang 1. Dit liéu anh vién tham thu thip

STT Tén anh Thoi gian thu | Do phén giai He toa do Phép chiéu
nhin khong gian (m) ban do

1 | Landsat 5 TM 30/01/1988 30 WGS 84 UTM-48N

2 | Landsat 5 T™M 03/06/1995 30 WGS 84 UTM-48N

4 | Landsat 8 24/01/2015 30 WGS 84 UTM-48N

5 | Sentinel 2 24/03/2018 10 WGS 84 UTM-48N

6 | Sentinel 2 24/03/2018 10 WGS 84 UTM-48N

2.3. Trich xuit thong tin dwong muc
nuéc

Duong bo dugce dinh nghia 1a duong
tiép xiic gitta dong nudce cao trung binh va
bo (Boak et al., 2005). bé tach duong bo,
nghién ctru st dung phuong phép tinh ty
sO anh gitra band 4 va 2 va giita band 5 va
2 (Alesheikh et al., 2007; Pritam Chand et
al, 2010). Theo Pao Pinh Cham va ctv
(2013), ty $6 gilra cdc band anh trén dugc
danh gid 12 t6i wu nhét trong xdc dinh vi
tri duong bo boi ty s B2/B4 dugc sk
dung dé tich vung bo ¢6 thuc vat, B2/B5
dugc sur dung dé tich ving bo khong c6
thuc vat, két qua hai anh ty s6 trén s& bd
sung cho nhau dé tao ra mot ranh giGi tich
biét giita dat va nudc.

B2 B2
—_— x —_—
B4 B5
Trong dé:
B2: kénh mau lam (Blue)
B4: kénh mau do (Red)
B5: kenh hong ngoai gan (Nir)

Buong bo theo dinh nghia phai dugc
quy chiéu vé mét muc thay triéu nao dé.
Qué trinh hiéu chinh dua trén do ddc bo
song, thoi gian thu nhan anh (ngay, gio,
mat trang, mua) va céc diéu kién thoi tiét
khac (Elizabeth er al., 2005). Bén Tre
thudc khu vuc bén nhat triéu khong déu,
chénh 1éch gitta dinh - chéan triéu nhiing

ngay tridu 16n tir 2,5 toi 3,5 m, nhimg ngay
tridu kém thuong dudi hodc xép xi 1 m
(Cong thong tin dién ta tinh Bén Tre,
2019). Do khong c6 s6 liéu ban do dia hinh
day khu vuc, nén han ché trong nghién ctru
nay la chua hi¢u chinh dudong bo & cic
nam vé mot muc thity triéu chung.

2.4. Phan tich bién dong dwong bo

Pé thuc hién phan tich thay doi
dudng bo, nghién ciu st dung hé théng
phan tich dudong bd ky thuat s6 DSAS
(Digital Shoreline Analysis System), mot
phan mé rong trong phan mém ArcGIS do
USGS phat trién. Phan m& rong nay chira
ba ndi dung chinh: (1) x4c dinh duong co
s0, (2) tao ra cac duong cit ngang doc theo
dudng bo va (3) tinh toan tc do thay doi.

Nham tién viéc phan tich, khu vuc
nghién ctru dugc chia thanh 6 duong bo,
danh s6 tir Bic xubéng Nam. Pau tién,
duong co sd dugc tao ra song song véi
duong bo cach duong bo 50m ngoai khoi,
cac mit cat _ngang dugc dat vudng goc voi
bd v6i chidu dai 2000 mét, moi mat cat
cach nhau 30 mét doc theo bd cho toan bd
duong bo tir dudng co so.

Mot s6 phuong phap théng ké duogc
sit dung dé tinh todn toc do thay ddi
duong bo, trong d6 phép tinh ty 1& diém
cubi (EPR) hay hdi quy tuyén tinh (LRR)
duoc sir dung phd bién nhat (Dolan et al.
1991; Crowell et al., 1997). Tinh toén ty
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18 diém cudi 1a ty 1& dugc xdc dinh dya
trén nhing thay d6i Vé vi trf gilta cdc
dudng bd cii nhat va gan day nhat trong
mot tap dir lidu nhat dinh. Hoi quy tuyen
tinh 13 két qua cua viéc udc tinh tbc do
trung binh cta cdc thay d6i dudng bo theo
thoi gian, chi s6 LRR ¢6 cic gid tri “-

106"100°E 106 Z.OU'E 108 3ln7u-s 106°400°E

+”, diéu nay thé hién téc d6 boi hoic
x6i ctia dudng bo véi cdc mire do cao thap
khéc nhau. Ty 1¢ thay d6i dudng bo sau d6
¢6 thé duoc sir dung dé ngoai suy cdc thay
do6i trong tuong lai (Crowell et al. 1997,
Ferreira 2006).
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Hinh 2. Mé ta cdc buoc thuc hién

3. KET QUA VA THAO LUAN

3.1. Danh gia bjén dong dwong bo song
Tién tai tinh Bén Tre qua cac giai doan
thoi gian, tir nam 1988 den 2018

- Giai dogn 1988 — 1995: Trong
vong 7 niam, chiéu dai duong bo bi x6i 16
12 373,9km, bdi tu chi xdy ra trén 43,2km,
phan 1én tap trung tai cdc vi tri chuyén
dong cua nude sdng. Trong giai doan nay,
toc do x6i 16 va boi tu déu & mirc cao, x6i
16 trung binh dat tor -1,6 dén -13,8

mét/ndm, bdi tu c6 thé 1én dén 7.5
mét/nam. Xét trén toan by dudong bo song
Tién chay qua tinh Bén Tre trong giai
doan nay, cho théy khu vuc x61 16 manh
nhat tdp trung tai cdc cura soéng, noi tiép
xdc tryc tiép voi séng bién nhu Thira Dic
(86,4ha), doan by thudc xa An Dién dén
xa Thanh Hai véi chiéu dai 16,9km déu
xay ra tinh trang sat 16, xa Thanh Phudce
v6i 6,6km dudng bd x6i 16 v6i tong dién
tich 18,6ha.

Bdng 2. Thong ké bién dong dwong bo tir 1988 dén 1995

VIEN KHOA HOC THAY LGI MIEN NAM

307



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

Dudng | Dai (Km) | X6i16 (Km) | Bdi ty (Km) |Dién tich x6i| Dién tich | Ty 1& (x6i),
bor 16 (ha) | bdi tu (ha) | (bdi) (%)
1 78.1 72,4 5.8 202,9 17,6 (93)(7)
2 41,1 30,7 10,4 52,7 28,9 (75)(25)
3 44,9 37,3 7.6 1143 25.8 (83)(17)
4 72,0 66,3 5,7 1542 5,6 (92)(8)
5 93,0 86,5 6,5 340,0 4.6 (93)(7)
6 87,9 80,7 72 185,0 85,4 (92)(8)

- Giai dogn 1995 - 2015: Trong giai
doan nay dién tién boi tu chiém uu thé voi
311km chidu dai duong bo, x6i 16 véi
106km. Trén viung ven bién thudc dia
phéan céc xa Thira Dtrc, Thanh Hai duong
bo van x4y ra hién tuong x6i 16 manh voi
téc do trung binh -1,2 mét/nam, song song
voi qué trinh x6i 16 manh 13 hién tuong

boi tu manh, dac biét tai khu vuc cua song
Ba Lai véi toc d6 1én dén 2,8 mét/nam, cu
thé duong bo trdi dai tr xa Pai Hoa Loc
dén xa Théi Thuin véi chiéu dai 13,9km,
boi tu voi tong dién tich 14 279,8ha; tir xi
Tan Xuan dén Bao Thanh téng dién tich
bdi ty trong 20 nam 12 337,2ha.

Bdng 3. Thong ké bién dong dwong bo tir 1995 dén 2015

Puong | Dai (Km) |Xéilé (Km) | Boi tu (Km) |Dién tich x6i| Dién tich | Ty 1§ (x6i),
bo 16 (ha) | bdi tu (ha) | (bdi) (%)
1 78,1 28.4 49,7 173,0 152,4 (36)(64)
2 41,1 7,0 34,1 39,2 324,7 (17)(83)
3 44,9 10,4 34,5 9,0 361,5 (23)(77)
4 72,0 10,3 61,7 60,7 175.1 (14)(86)
5 93,0 26,7 66,3 206,4 206,2 (71)(29)
6 87,9 23,2 64,7 56,6 165,5 (26)(74)

- Giai dogn 2015 - 2018: Dt liéu
phan tich cho thdy, trong giai doan nay
chiéu dai dudng b x6i 16 1a 156,8km, boi
tu 12 172,3km. Dya vao két qua phan tich
trén anh vién thdm cho thiy, duong bo
khu vuc nghién ctru qué trinh x6i 16 chiém

uu thé, véi do rong viing x6i 16 16n nhat
1én t6i 710m, céc trong diém x6i 16 ¢6 thé
ké dén nhu: xa Thira Ptrc, x3 Bao Thanh,
xd Thanh Phuoc, tbc do x6i lén dén 8
mét/nam.

Bdng 4. Thong ké bién dong dwong bo tir 2015 dén 2018

Puong | Dai (Km) | Xéilé (Km) | Boi tu (Km) | Dién tich x6i| Dién tich | Ty 1é (x6i),
bo 16' (ha) | bdi tu (ha) | (bdi) (%)
1 78,1 15,5 62,6 22,1 78,0 (20)(80)
2 41,1 232 17,9 152,1 26,6 (56)(44)
3 44.9 21,4 23,5 152,2 25,3 (48)(52)
4 72,0 45,9 26,1 63,6 24,9 (64)(36)
5 93,0 50,8 422 56,9 443 (55)(45)
6 87,9 63,6 243 71,7 33,4 (72)(28)
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- Giai dogn 1988 — 2018: Trong 30
nam, x6i 16 da lam mat mot dién tich dat
l1a 248,7 ha, trung binh mdi nim mat 8,29
ha. Trong khi d6 dién tich boi tu trong 30
nam la 168,3ha, 5,61ha/nam. Tinh toan

trong giai doan ndy, cho thiy dudng bd
thudc ctra Pai, cira Ham Luong va cura Cd
Chién qud trinh x6i 16 chiém uu thé,
duong bo thudc cira Ba Lai qud trinh bdi
tu chiém uu thé.

Bdng 5. Thong ké bién dong dwong bo tir 1988 dén 2018

Puong | Dai (Km) | X6ilé¢ (Km) | Boi tu (Km) | Dién tich x6i| Dién tich | Ty lé (x6i),
bo 16' (ha) | bdi tu (ha) | (bdi) (%)
1 78,1 40,7 374 280.,9 131,3 (52)(48)
2 41,1 15,0 26,1 48,7 182,3 (37)(73)
3 44,9 15,3 29,6 29,3 148,2 (34)(66)
4 72,0 41,7 30,3 133,5 73,0 (58)(42)
5 93,0 65,5 27,5 351,9 74,5 (70)(30)
6 87,9 70,5 17,4 197,5 155,9 (80)(20)

3.2. Téc dd bié,n dong duong bo song
Tién tai tinh Bén Tre tir nam 1988 den
2018

Két qua tinh todn toc do thay doi
dudng bo song Tién tai tinh Bén Tre trong
30 nam tir 1988 dén 2018 (Hinh 3), cho
thiy bién dong duong bo tai khu vuc
nghién ctru dién bién khé phiic tap, phan
16n toc do thay d6i dudong bo trong khu
vuc vao khoang tir -3 dén +5 mét/nim,
mot s6 noi 6 téc dd x6i 1& & mic bdo
dong trung binh tir -15 dén -22,8 mét/nam,
phan 16n 0 tai vi tri cdc ctra song do tiép
xuc truc tiép voi tic dong cua séng blen
mot s6 noi ¢ xu hudng bdi tu 16n véi tde
do tur +22 dén +48,7 mét/nam, dac biét la
dudng bo thudce ctra song Ba Lai, ¢6 thé 1y
giai hién tuong boi ty 16n ¢ khu vyc nay Ia
do sau khi céng dap Ba Lai dugc van hanh
nam 2002 dé ngin man va trir ngot, 1ong
song Ba Lai dd c6 nhitng bién d6i nhanh
chéng, viing dau ngudn gan nhu bi boi 1ap
hoan toan, viing cira song ciing bi boi ling
rat manh boi bun cdt tir bién dua vao vi
khong con dong chay ngudn.

Hinh 4, trinh bay cic biéu d6 thé
hién tdc do thay dbi cua ting dudng bo
song Tién tinh Bén Tre tir 1988 dén 2018.

Trén cdc biéu dd, gid trj 4m (-) biéu thi
cho tdc do x6i 16 hang nam, gid tri duong
(+) biéu thi cho tdc do bdi tu. Két qua cho
thay dudng bo s61,4,5 ¢6 xu hudng x6i
16, boi tu khu vue dau ngudn khd on dinh,
cang vé cu01 ngudn & céc clra séng, tiép
xuc truc tlep Vo1 song bién thi qud trinh
x6i 16 chiém uu thé. Tuong tu, dudng bd
s6 6 thudc cira Co chién, ciing cho thay
toc do xo6i, bdi khd on dinh tir -0,8 dén
+2,4 mét/nam, cang vé phia cira séng su
x6i 16 chiém uu thé, két qua nay tuong
ddng v6i nghién ctru dién bién hinh thai
hoc ctra C6 Chién cua L& Thi Hoa Binh va
ctv (2014), tuy nhién duong bo thudc
vanh dai rimg ngdp min c6 xu hudng boi
tu manh, voi toc do 1én dén +48,7
mét/nam.

Cdc duong bo s 2, 4 thude cira Ba
Lai, qud trinh bdi tu chiém wu thé, dic biét
tai vi tri tur céng dap Ba Lai tré ra bién,
v6i toc do bdi ty manh tir +2 dén +22,8
mét/nam thi trong thoi gian td1 cua Ba Lai
¢6 thé bi boi ldp hoan toan néu khoéng cé
lwu lugng soéng du 1on dé diy dong chay
ra xa, day s€ la thong tin quan trong cho
céc giai phap chdng boi lap sau nay.
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Hinh 4. Biéu d6 thé hién toc dé thay déi cua timg dwong bo
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3.3. DE’II’Ih gia, kiém nghiém két qua xac
dinh bién dong dwong bo

Pé danh gid, kiém nghiém két qua
xdc dinh bién dong duong bo khu vuc ctra
song Tién tai tinh Bén Tre tr tu liéu anh
v¢ tinh, nghién ctru stir dung tu li¢u anh v¢
tinh d§ phan giai cao Google Earth nam

EPR (m)
40

20

(a)

2018 dé so sanh véi két qua xdc dinh
duong bo cua Pai tr anh Sentinel-2 nam
2018. Két qua cho thay, trong giai doan
2015 — 2018, nhitng khu vuc dugc xac
dinh 1a x6i 16 manh ciing nhu bdi tu trén
anh vé tinh ciing tring khop véi két qua
quan sét tryc quan tur anh Google Earth.

EPR (m)
40

20

(b)
Hinh 5. Ty 1é diém cudi (EPR) dwong bo giai doan 2015-2018 tinh todn tir hinh dnh:
(a) Google Earth; (b) Sentinel-2

3.4. Du bio bién dong dwong bo song Tién tinh Bén Tre dén nim 2030
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Hinh 6. Dy bdo bién dong dwong bo dén ndam 2030
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Dy bdo bién dong dudng bo song
Tién tinh Bén Tre dén nam 2030 dugc thuc
hién duya trén tdc do bién dong duong bo
hang nam theo phuong phap hdi quy tuyén
tinh. Theo d6, tinh dén nam 2030, trong
diéu kién toc do x6i 16 nhur hién tai va chua
¢6 sy can thi¢p cua cic cong trinh thuy loi
bao vé b thi x6i 16 ¢6 thé 1én dén hon 0,25
km, khu vuc xa Thira Puc-Binh Dai, An
Thuy-Ba Tri, Thanh Hai-Thanh Ph, c6 toc
do x6i 16 bd & mirc bao dong. Bén canh do
v6i xu huéng bdi tu trung binh +23
mét/ndm thi dén nim 2030 du bdo cira
song Ba Lai s& bj bdi lip hoan toan.

Su phan tich trén diy c6 thé chua
toan dién vi chi dua trén tinh toan tde do
bién dong dudng bd trong 30 nim, tir d6
tinh todn bién dong bd dén nam 2030
trong diéu kién khong cé gi thay doi,
nhung phan nao gép phan cho thdy duoc
xu thé ciing nhu vi tri x6i, bdi theo khong
gian khu vuc nghién ctru.

TAI LIEU THAM KHAO

4. KET LUAN VA KIEN NGHI

Puong bo dugc rit trich tir dir licu
anh vién thdam khu vuc nghién ctu theo
thoi gian gidp tiét kiém thoi gian, nhung
van dam bao d chinh xdc cho viéc tinh
toan thay ddi. Tuy nhién, can thiét phai
tién hanh hiéu chinh muc nudc thuy triéu,
dia hinh dayi,... dé dat d6 chinh xdc cao
hon.

Cong cu phan tich duong bo DSAS
cho phép tinh toan tdc do thay ddi duong
bo theo thoi gian va du bdo su bién dong
trong tuong lai. Theo d6, dudong bo song
Tién tai tinh Bén Tre bién dong phuc tap,
tbc d6 trung binh hang nam tir -3 dén +5
mét/nam. Khu vuc xa Thura Puc-Binh
Pai, An Thuy-Ba Tri, Thanh Hai-Thanh
Phi c6 tdc dd x6i 16 & mic bdo dong,
trong khi duong bo thudc cua Ba Lai c6
xu hudng boi tu manbh.
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NGHIEN CUU KHA NANG TRUYEN SONG CUA BE KET CAU
CQCLY TAM PO PA HQC TREN MO HINH MANG SONG

Hydraulic performance and wave transmission through pile — rock breakwater
on 2D physical Model

ThS. Lé Xudn Ti, KS. D6 Vin Duwong
Vién Khoa hoc Thity loi mién Nam

TOM TAT: Bai bdo trinh bay két qua ‘nghién ciru kha nang truyen song cua dé giam song keét
cau coc ly tam dé da hgc va su thay doi cdc thong sé song. Két qud cho thdy dang két cau nay
lam viéc hiéu qud hé sé truyén séng Kt = 0.3+0.4 khi dé lam viéc & trang thdi dé nhé, tuy nhién
hé s6 séng phdn xa khd lon Kr = 0.45+0.56. Két qua phan tich da xdy dung dwoc cong thirc
thiee nghiém hé so truyén song cho logi dé nay.

Tir khoa: Dé giam song coc ly tdm do dd hoc, hé so truyén song, hé so song phan xq.

ABSTRACT: The paper presents the results of studying the wave transmission of the Double-
Row Pile Breakwater and wave parameters. The results show that this structure works
effectively in case of emerger, the wave transmission coefficient Kt = 0.3 + 0.4, but the wave
reflection coefficient is quite large Kr = 0.45 + 0.6. The empirical formula of wave transmission
coefficient was established for this structure.

Keywords: Double-Row Pile Breakwater, wave transmission, wave reflection.

1. PAT VAN PE cAu nay c6 hiéu qua cao trong viéc giam
séng gy boi va khdi phyc rimg ngap min
& bo bién Tay Ca Mau. Tuy nhién, nhitng
nghién ctru vé hidu qua giam séng cua loai
tam) duoc xdy dung kha pho bién & bo d‘? nay gan nhu Ch,‘fa d“,‘-fc nghién cfrﬁu mot
bién Tay Ca Mau néi riéng va cdc tinh ven CaACh l.(hoa hQ_C; Vl@f: thnet ke haP hft (Ah_ra
bién Péng bing bong Ciru Long (DBSCL)  trén kinh nghiém va sir dung mot s6 cong
n6éi chung. Theo théng ké dén thang thuck tmhitoan Cho, dé giam song da/do
10/2019 chiéu dai dé gidm song xiy dung ~Tuyen thong do d6 chua phan anh ding
bang két ciu nay 1én téi trén 22km [2]. ban chat lam vi¢c cua loai d€ nay.

Qua thoi gian 1am viéc c¢6 thé néi loai két

bé giam séng Qﬁng hai hang coc ly
tim tao khung va d6 da hdc bén trong
(nguoi dan dia phuong hay goi tat la ke ly

Hinh 1. Bé giam song bang hai hang coc ly tam két hop dd d6 ¢ Phi Tan Ca Mau (2017)
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Dé c6 nhimng hiéu biét tot hon vé
kha nang lam viéc cua loai dé gidm séng
nay mot loat cdc thi nghiém truyén séng
ctia dé giam séng coc ly tam két hop da do
da dugc thuc hién va phéan tich trong bai
bdo nay.

2. THIET LAP THi NGHIEM VA
CAC KICH BAN

2.1. Thiét lap thi nghiém
2.1.1. M6 hinh thi nghié¢m

Thi nghiém dugc thyc hién trong
mang soéng cua phong thi nghiém thuy

dong luc sdong bién - Vién Khoa hoc Thuy
loi Mién nam (Hinh 2). Cic co s¢ thiét bi
mdy méc dugc cung cédp boi HR
Wallingford. Chiéu dai mang séng 13 35m,
chiéu rong 1.2m va cao 1.5m. Hé thdng
mdy tao séng duoc trang bi kha ning hap
thu song phan xa (Active Reflection
Compensation), ¢6 thé tao ra séng ngau
nhién hodc séng déu véi chidu cao 1én dén
0.40m va chu ky dinh 3.0s, séng duogc do
v6i tan s6 100Hz (d6 chinh xdc +0.1mm).

Hinh 2. Mdng séng thi nghiém Vién Khoa hoc Thity loi mién Nam

Véi chirc nang chinh la giam song,
gdy boi trong diéu kién khi hau trung binh
do vay diéu kién séng theo ché do khi hau
duogc luya chon 1am co sé cho xay dung mo
hinh thi nghiém. Chiéu cao séng trong gi6
muia TAy Nam 16n nhat trén thyc té & nude
sau cua khu vuc nghién ctru vao khoang
1+1.5m, chu ky 3 — 6 s. Piéu kién bién
thong s6 séng dugc mod phong bang dang
phd JONSWAP véi y=3.30. Tham s6 séng
duoc lua chon thi nghiém 12 tham s6 séng
dac trung cia DPBSCL, dya trén céc
nghién ctu vé séng, gié cua khu vuc
DBSCL, két hop véi tinh toan truyén séng

trén cédc md hinh todn va sd liéu do dac
thuc té tir du 4n AFD [3], cdc tai liéu thiét
ké cong trinh biao vé bd bién thu thap
trong dy 4n diéu tra cong trinh bao vé bo
bién DBSCL [1]; [2].

Ty 1¢ m6 hinh 16n t6i da dugc lya
chon dwa trén ndng lyc méang song va
thong so diéu kién bién tir d6 ty 1€ cua mo
hinh dugc lya chon: N =5 (ty 1€ dai, ty 1¢
cao), N,=,/N, =2.24 (ty 1¢ thoi gian),

N, =[N, =2.24 (ty 1& van toc), Ny, = N’
= 125 (ty 1¢ khdi lugng).
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Hinh 3. Kich thudc cong trinh thiec té

Kich thudc cong trinh dugc thu
nho theo ty 1€ mo6 hinh 1/5 va phu hgp véi
kich thuéc mang séng. Trén thuc té bé
rong két cau cong trinh da thuc hién ¢

phan 16n bién Tay rong khoang 2.5m dén
2.7m. Cin clt vao cic sb lidu thiét ké
thong cédc kich thude dé dugce lua chon dé
xem xét nghién ctru Bang 1..

Bdng 1. Thong s két cau cong trinh

STT Théng s6 Nguyén hinh (cm) M6 hinh (cm)
Chiéu cao 285 57
Chiéu dai 600 120
Bé rong 250 50

Theo thong sd thiét ké cdc cong
trinh thyc té thi dd do str dung trong két
ciu dang c6 cip phdi D,=25 + 35cm, quy
dbi ra ty 16 mo hinh, loai cap phdi da st
dung trong thi nghiém dugc cho trong
Bang 2.. Cip phdi dd st dung cho thi
nghiém dugc sang loc theo ding cip phdi

thiét ké trong phong thi nghiém dé dam
béo kich thudc, dd rong va tinh twong tu.
Trudc cong trinh dugc bd tri tham da
chéng x6i véi chidu cao 7cm (tuwong
duong véi 2 16p dd tha rdi) va bé rong
50cm (Hinh 4).

Bdng 2. Thong sé dd do trong than dé

D,5o nguyén hinh D,.somd hinh (cm) DPj rong (%)
(cm)
25+35 5+7 44%
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Hinh 4. M6 hinh th

2.1.2. Bé tri thi nghiém

Thong s6 séng trudc va sau cong
trinh dugc do bang 8 dau kim do. Séng t6i
va séng phan xa dugc phan tich dya trén
thudt toan tich hop trong phan mém d6
séng HR Wallingford sir dung 4 dau kim
do séng. Kim do séng duoc bd tri trude va
sau cong trinh, 4 kim do trudc cong trinh

Hi (). Tp (s)

1.2m
May tao séng

£ 3
[ nghiém theo ty ¢ 1/5

(WG, 2, 3, 4) diing dé xdc dinh séng dén
phia trudc cong trinh, trong d6 4 kim (WG
1,2, 3, 4) duoc b tri dé tach séng phan xa
va séng tdi trudc cong trinh, kim do séng
sau cong trinh (WGS, 6) dugc dung dé xéc
dinh chiéu cao séng sau khi qua cong
trinh. Vi trf cdc kim do duoc b tri nhu
trong so d6 Hinh 5.

LN

WG5 WG6

=
o

Ht (m),Tp (s)
e —

T NI S\ 77 N1 7 N
o

AU

v

1.5
May tao séng

Vi tri

dé giam séng

Bé rong B

Hinh 5. Bé tri kim do séng trong mdng séng

Mbi chudi sé liéu thi nghiém sir
dung cho phan tich dugc thuc hién it nhét
trong khodng thoi gian 500T, (s) du dai dé
dam bao hinh dang phd séng tao ra trong
thi nghiém phil hop véi thuc té.

2.1.3. Kich bdn thi nghiém

~ Chuong trinh thi nghiém bao gdm
tong so 63 kich ban thi nghiém:
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- 06 truong hop thay d6i myc nude - 13 thay déi tham s6 séng (Hs, Tp,
va chi€u cao luu khong dinh dé L) thay d6i tuy theo muc nudc thi
(Re); nghiém;

Bang 3. Kich ban thi nghiém

Muc nuée d (cm) )
Kich Ban . Tham s6 séng
Chiéu cao luvu khong Re (cm)

Hs=0.08m; Tp=1.34s

Hs=0.08m; Tp=1.79s

Hs=0.08m; Tp=2.23s

Hs=0.12m; Tp=1.34s
d=17cm (Rc=+40cm)

Hs=0.12m; Tp=1.79s
d=27cm (Rc=+30cm)

Khong cong Hs=0.12m; Tp=2.23s
trinh d=37cm (Rc=+20cm)
X X Hs=0.16m; Tp=1.34s
C6 cong d=47cm (Rc=+10cm)
trinh Hs=0.16m; Tp=1.79s

d=57cm (Rc=0cm)
Hs=0.16m; Tp=2.23s
d=67cm (Rc=-10cm)
Hs=0.20m; Tp=1.34s
Hs=0.20m; Tp=1.79s
Hs=0.20m; Tp=2.23s

Hs=0.20m; Tp=2.68s
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3. KET QUA VA PHAN TICH

N o

(e) d=0.57m, Rc=0.00m

Hinh 6. Cdc myc nuoc thi nghiém
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3.1. Sw bién d6i phé song trwdce va sau thi séng phia sau coéng trinh da bi suy
cong trinh giam ve bién do séng thé hién qua duong

Khi truyén qua két cdu giam séng qud trinh s6ng Hinh 7.

Su thay d6i chudi s6 liéu dao dong muc nwdce trude va sau cong trinh
D37H16T134-50Hz

Séng trwée cong trinh-

o©
i

— WG4
£
£ 005
5
oy
g 0
IS
89.0.05
Nel
]
§ -0.1
Thoi gian (s)
Hinh 7. Puong qud trinh séng trudc va sau cong trinh
(a) Pho séng truwdc cong trinh (b) Pho séng sau cong trinh
D37H16T134, Af=0.02Hz chan 4 D37H16T134, Af=0.02Hz chan 5
x10° Variance density spectrum x10° Variance density spectrum
6 T T . 6 T T
5t 4 5
Rc>0 Rc>0
4f H (m)=0.137 1 AT
m0 ~ N
£, T (s)=1.29 i
£ H_(m)=0.035
2t Il ob mo
T (s)=1.29
p
1t 1 T
0 X 3 0 T .
0 05 1 15 2 0 05 1 15 2
; f(Hz) ) f{Hz)
(c) Pho song truwdc cong trinh (d) Pho song sau cong trinh
D67H16T134, Af=0.02Hz chan 4 D67H16T134, Af=0.02Hz chan 5
x10° Variance density spectrum x10° Variance density spectrum
B T ™ T 6 T T
5t 1 5t
Rc<0 Rc<0
at H (m)=0147 1 af
i3 @ =12 ] g3 H_(m) = 0.092
ol . 2f T(s)=1.29
1+ 5 1
0 - 1 D 1 1
0 05 1 15 2 0 05 1 15 2
f(Hz) f(Hz)

Hinh 8. Su bién d6i phé nang lwong song khi truyén qua cau kién
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Hinh 8 thé hién chu ky dinh phd Tp
gan nhu khong c6 sy thay doi 16n trudc va
sau cong trinh, khi song tdi trudc cong
trinh tan s6 nao c6 nang luong chiém uu
thé thi khi song truyen qua phia sau cong
trinh tan sd d6 van chiém wu thé vé niang
lugng. Tuy nhién néu nhu trudc cong trinh
su chénh léch vé mat do ning lugng pho
cua tan sb chlem uu thé so véi cac dai tan
sO khéc 1a rat 16n thi phia sau cong trinh
su chénh 1éch nay bi suy giam dang ké do
nang lugng séng da bi ti€u tdn hodc phan
xa khi qua tuong tic véi cong trinh. Su
trong tic voi cong trinh cang nhiéu thi
dinh phé cang det va nguoc lai.

10 12 14 16 1.8
Chu ky soéng tdi trude cong trinh Ti (s)

Hinh 9. Bién d6i chu ky dinh pho

Su thay doi chu ky séng trude va sau
cong trinh con c6 su khic nhau ro rang khi

xem xét trong truong hgp dé nhd Re>0 va

3.2. Su thay d6i chu ky séng truéc va
sau cong trinh

Hinh 9 thé hién sy thay d6i cta chu
ky dinh phd T, va chu ky T3 cua séng do
dugc tai diém trudc va sau cong trinh. Xu
huéng cho thdy chu ky séng thong ké T3
c6 sy thay d6i 16n hon so véi chu ky dinh
phd T, tai thoi diém truéc va sau cong
trinh. Sau cong trinh thi chu ky T3 c6 xu
hudng 16n hon so voi trude cong trinh,
trong khi chu ky T, khong c6 su bién doi
nhiéu (diéu nay hoan toan phu hgp véi su
phan tich bién d6i pho song tai muc 0.0).
Nguyén nhan 1 do hau hét séng c¢6 chu ky
ngan bi tiéu tan khi twong tic v&i cong
trinh, chi con séng chu ky dai truyén qua
cong trinh do d6 gia tri Ty sau cong trinh
s€ 16n hon T3 trude cong trinh.

20 22 24 26 28 3.0

T,; Ty truoc va sau cong trinh

dé ngam Rc<0 véi chu ky trung binh phd
T
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Pbi voi trudng hop dé nhd séng
khong tran qua dinh dé thi chu ky Ty, sau
cong trinh cé xu hudéng 16n hon trude cong
trinh, tuy nhién trong truong hop dé ngdm
thi chu ky Ty, sau cong trinh lai nhd hon so
vOi trudce cong trinh.

Trong truong hop Re<0, dé giam
song voi beé rong dinh B=1/4L;, min

3.0
~ O Tm-Rc>0
'i 2.5 | O Tm-Re<=0
=
= —o—T trudc CT=T sau CT
an
= 2.0
<«©
Q
=
3
op 1.5
[en]
2
1.0
=
=
@)

0.5

0.5 1.0 1.5

B=1/10L1y max 12m viéc nhu mot bai truyén
séng nudc ndéng, tuy nhién bé rong dinh
dé chua du dé cho séng v trén mat dinh
dé (quan st hién tugng trong qua trinh thi
nghiém), anh hudng cua hi€u Ung nudc
nong lam cho chu ky song tai ngay thoi
diém do phia sau cong trinh giam so véi
trudc cong trinh.

2.0
Chu ky séng t61 trude cong trinh Tt (s)

2.5 3.0

Hinh 10. Bién doi chu ky phé trung binh T,, truéc va sau cong trinh

3.3. Su bién d6i chiéu cao séng trudéc
cong trinh

Do anh huong ctia séng phan xa tao
thanh khi song té1 tuwong tic voi cong
trinh lam cho dao dong muc nudc trude
cong trinh tang lén. Khi séng t61 trudce
cong trinh giao thoa vdi séng phan xa sé
tao thanh dao dong muc nudc tong hop

trudc cong trinh, dao dong nay duogc thé
hién qua chiéu cao séng tong hop trudce
cong trinh Hy (Hinh 11).

Séng téng hop trude cong trinh ludn
16n hon song to1 trude coOng trinh, xu
huéng cho thay khi séng téi cang 16n thi
séng tong hop cang ting cao.
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O
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téng hop Hf (m)
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cu cao song
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0.05

0.10
Chiéu cao sOng to1 trude cong trinh Hi (m)

=—T truoc CT=T sau.].

Hinh 11. Bién doi song tong hop triedc cong trinh so voi séng téi

3.4. Anh huwéng ciia cac yéu té dén qua
trinh truyén séng

- Chi tiéu ddnh gid

Khi séng tic dong cdng trinh dé
giam séng c6 do rong thi mot phan ning
lugng séng s€ bi phan xa phia trudc cong
trinh, mot phan s& bi tidu tan, hap thy boi
cong trinh va phan con lai s& duoc truyén
qua phia sau cong trinh. V& mit 1y thuyét
thi van dé thiy dong luc hoc nay tuan tha
dinh luat bao toan ning lugng va dugc thé
hién dudi dang todn hoc bang cong thiuc
cin bang ning luong (Burcharth and
Hughes 2003):

E=E+E +E, (1)

Trong d6, E;, E,, E; va E4 1a nang
luong cia séng dén, séng truyén, séng
phan xa va séng bi ti€u tdn. Va ham can
bang ning luong c6 thé duoc viét lai nhu
sau:

0.15 0.20 0.25 0.30
Y (HY E
I=| =] +] =] +=% (2)
Hi Hi Ei
1=K’+K’+K, 3)
Trong do:
HmOt A A A 2,
K, =—— Hg¢ s0 truyén séng duoc

m0,i

xdc dinh bang gid tri chidu cao séng
truyén phia sau coéng trinh (Hpo,) trén gid
trji chiéu cao séng téi trudc cong trinh
(HmO,i);
HmO,r HA A A 2
——— Hg¢ s0 truyén séng duoc

mO0,i
xédc dinh bang gid trj chiéu cao séng phan
xa trudc cong trinh (Hyo,) trén gid tri
chiéu cao séng tdi trude cong trinh (Hpos);

K, =

Kq dugc xdc dinh dya vao két qua
cua cong thurc bién doi tir cong thirc (3):
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K;=1-K’-K,S 4)

3.4.1. Anh hwéng ciia chiéu cao luu
khong dinh dé

Chiéu cao luu khong tuong dbi dinh
dé (Ro/Hpoi) phu thudc vao cic yéu td:
muc nudc trudc cong trinh (d), chiéu cao
cong trinh (h), chiéu cao séng dén trudc
cong trinh (Hpo ).

Quan hé gitta Ro/Hpmoi va cac hé $b
K., K. Kg dugc thé hién ro nét khi -
1.5<R/Hmoi <1.5 (Hinh 12, 13, 14), la
khoang ranh gioi chuyén tiép gitra dé nho
va dé ngam. Trong khi hé s6 truyen song
K, thé hién quan h¢ nghich bién véi chleu
cao luu khong tuong d6i dinh dé thi hé s6

séng phan xa va hé sd séng tiéu tan cho
quan hé dong bién. Khi dé ngdm R.<0
séng truyén qua dé twong dbi nhiéu lam heé
sd truyén séng 16n, séng phan xa nhod va
séng tiéu tan boi két cdu giam séng ciing
nho, tuy nhién khi dé cang nhd cao (Rc
cang 16n) thi song truyén qua dé cang it,
h¢ s6 truyén séng nho di va dong thoi hé
s6 séng phan xa 16n 18n, hé sd séng tiéu
tan ciing ting. P& nhd cho dén khi séng
tran qua dinh dé tuong doi it (Re/Hio i
>1.5) thi biéu d6 quan hé giita R/Hpo vOi
cac hé s6 K, K., K4 gﬁn nhu nam ngang,
ching to anh hudng lic nay cta chiéu cao
luu khong twong d6i dinh dé dén céc hé s6
xem xét khong con 16n.

1.0

0.9 ORc=0.4
708 X Rc=0.3
Z 0.7 Oiczgf
80 + Rc=0.
\§ 0.6 Sor=ch
g 0 ORc=-0.1
g 0.4 X X
“© 0.3 X [E%
= 0.2

0.1

0.0

20 -10 00 10 20 30 40 50 60 70 80
Re/HmO,i (-)

Hinh 12. Anh hwong cua R/H,,;i dén K, vng voi cdc gid tri chiéu cao liru khong
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- Hé 50 song phan xa

1.0 ORc=0.4

0.9 X Rc=0.3
0.8 ORc=0.2
2 0.7 +Re=0.1
E. 06 ARC:O
S
£ s o <§> %x >< ORe=-0.1
- H+ PiEEEsaa
Bos g5
0 0.3
T 0.2 %%)

0.1

0.0

20 -1.0 00 10 20 30 40 50 60 70 80

Re/HmO,i (-)

Hinh 13. Tuong quan giita K, va RJ/H,g ;g véi cdc gid tri chiéu cao lwu khong

1.0

0.9
—~ X @§
08 %@% §é< X X
% 0.7 =
S 0.6 6@ g ORc=04
205 8 X Rc=0.3
\%D 0.4 ORc=0.2
\(; 0.3 + Rc=0.1
E,, 0.2 ARc=0

01 ORc=-0.1

0.0

20 -1.0 00 10 20 30 40 50 60 70 8.0

Re/HmO,i (-)

Hinh 14. Twong quan gitta Kd va R/H g 1ing véi cdc gid tri chiéu cao luu khong
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Khi chiéu cao luu khong twong dbi
dinh dé cang 16n thi ndng lugng séng bi
tiéu tan boi két cAu giam séng cang 16n
(Hinh ). S6ng phan xa trudc cdng trinh dat
gid tri cuc dai khi Ro/Hyo=1+2 véi gia tri
hé s6 séng phan xa K,=0.5+0.56, khi

R¢/Hmo1 > 2 thi séng phan xa lai c6 xu
hudéng giam nhe do anh hudng cua tham
da chdng x6i trudc cong trinh c6 chirc
ning chéng x6i, hap thu mét phan séng
phan xa trudc cong trinh nhu myc nudc
thap.

Re/HmoO,i (-)
-2.00 0.00 2.00 4.00 6.00 8.00
0.0 1.0
0.1 0.9
0.2 08 _
203 0.7
8 0.4 [ 4 = == 0.6 =
: ; ang lugng séng tiéu tan &
05 . .- 0.5 &,
an /
£06 ,'.‘ 04 &
). 0.3
.............. ® 9 =

@

.
!
'

Y S et .‘ 02
Néng lugng séng phan xa 0.1
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Hinh 15. Sw bién doi nang lwong song khi tirong tdc Vi két cdu vmg véi gid tri chiéu cao luu
khong dinh dé twong doi Rc/HmO,i

3.4.2. Anh hwéng ciia dp doc séng tdi
trwoc cong trinh S,

Quan hé gitta 46 dbc séng tGi trude
cong trinh va cdc hé sd dugc xem xét dua
trén Sy, va S, trong d6 S,, duoc tinh todn
dua trén chu ky phd mé-men bac 2

Toon =+Me/m, va S, la do doc séng
twong (mg vé6i chu ky dinh phd Tp.

Po déc séng trudc cong trinh c6
quan h¢ nghich bién v6i hé sb truyén séng
cing nhu hé s6 s6ng phan xa (Hinh 3.11).
Giira hé s séng phan xa va h¢ s6 truyén
song dugc do truc t1ep thi nghiém thi do

nhay cta twong quan giita d6 dbc séng
truéc cong trinh téi hé s truyén séng cao
hon so v&i hé sé séng phan xa, thé hién ¢
hé sd géc lal 16n hon trong cic duong
tuong quan (hinh 16a, b, c, d).

Pugc xdy dung dua vao cic két qua
do tryc tiép tir thi nghiém cta hé sé truyén
séng va hé s phan xa, trong quan hé sb
séng tiéu tan va do doc séng cho quan hé
dong bién (Hinh 3.11 e, f) tuong dbi o
rang, anh hudng cua do ddc séng téi hé s6
séng tiéu tdn nhiéu hay it thy thudc vio
gid tri chiéu cao luu khong dinh dé R..
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Hinh 16. Twong quan giita hé s6 K, K,, K, va dé doc séng téi triede cong trinh

Quan hé gitta R/Hy; va cdc hé $b
truyén séng, hé sb séng phan xa tng voi
céc gid tri chu ky séng khac nhau dugc thé
hién trong hinh 17. Anh hudng cta su
thay d6i chu ky séng dén hé sd truyén

séng c6 xu hudng 1o rang hon so voi hé so6
s6ng phan xa the¢ hién trong ca 3 diéu ki¢n
song Hs= 8cm, 12cm va 16cm, dac biét

trong khoang R./Hy,0;=0+1.5.
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Hinh 17. Anh hwéng ciia R/H,y, t6i K, K, ting véi cdc chu ky song khdc nhau

3.5. Cong thirc thwe nghiém

Cic phan tich vé cdc thong sd anh
hudng dén qué trinh truyén séng & trén 1a
co sO cho viéc xay dung cong thuc thuc
nghi¢m. Cong thuc thuc nghiém ¢ day
duoc xay dung dua trén cong thirc ¢ san
cua Van der Meer and Daemen (1994) [4]
va Angremond et al (1996) [5]. Theo dé
hé sb truyén séng va hé s6 séng phan xa bi
anh hudng boi céc yéu td chinh bao gdm:
Chiéu cao luu khéng twong dbi dinh dé

(Re/Hmo,0), do doc séng (Sp) dugc biéu thi
bang cong thirc tong quat:

R
K =f| =5,

m0,i

K =a

t

+bSP+c

m0,i

a, b 12 cdc hang s6 thuc nghiém déc
trung cho anh hudng cua cic yéu té tuong
mg: Chiéu cao luu khong twong d6i dinh
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d& (Re/Hmo,), 46 dbc song (Sp) dén hé so
truyén song.

cla hang s6 ty do ddc trung cho

cac y€u t6 khic khdong dugc xem xét trong
thi nghiém nay;

a, b, ¢ dugc xac dinh thong qua

phuong phap phén tich hoi quy véi dit lidu

clia cdc bién tuong ung c6 dugc tu két qua
thi nghiém;

Cong thirc thuc nghiém

Céc gid tri a, b, ¢ s€ dugc tinh todn
lua chon sao cho hé sb tuong quan R? dat
gid tri 16n nhat. Két qua phén tich cho gid
tri hé sb twong quan R? dat cuc tri 12 0.83
khi d6 a=-0.167, b=-4.172, ¢=0.634. Céac
gid tri &m cua a va b biéu thi cho quan hé

I
o0

R2=0.83

<
o)

<
~

Kt tinh toan (-)

o
b

0

0.0 0.2

0.4

nghich bién ctia 2 yéu té chiéu cao luu
khong tuong ddi dinh dé va d6 dbc séng
t6i trudc cong trinh so v6i hé sb truyén
séng. Két qua cua phép phan tich hdi quy
cho ra cong thurc twrong trng:

K =-0.167—X

mO0,i

-4.1725,+0.634

Khoang 4p dung cua cdng thuc:

R, =-1.49+1.48

m0,i

S, =0.009+0.051
K, =0.28+0.84

——Tinh todan = Thuc do

0.6 0.8 1.0

Kt thuc do (-)

Hinh 18. Két qud phép phan tich hoi quy

4. KET LUAN VA KIEN NGHI

Qud trinh truyén séng qua k& ly tim
bi anh hudng boi hai yéu té quan trong 12
chiéu cao luu khéng twong d6i dinh dé
Ro/Hpo va do dbc séng Két qua cua qud

trinh phan tich cho thiy ning luong séng
ngan hau hét bj tiéu tdn hodc phan xa,
song phia sau cong trinh phan 16n 1a ning
lugng song dai. Két qua nghién ctru cho
thdy dang két cau nay 1am viéc hiéu qua &
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trang thdi dé nho, hé s truyén séng Kt =
0.3+0.4.

Anh huodng cta d6 doc séng téi dén
hé sb truyén séng ro rang hon so véi hé sb
song phan xa.

Trong qud trinh thiét ké ke ly tim
can luu ¥ véi két cdu cong trinh loai nay
hé ) song phan xa 16n (Kr = 0.45 +0.56)
trong truong hgp d€ nhd, do d6 gidi phap

TAI LIEU THAM KHAO

bao v€ chan cdng trinh can dugc xem xét
trong qué trinh thiét ké.

Cong thuc thuyc nghiém dugc xay
dung dua trén soO liéu thi nghiém ap dung
cho ke ly tdm véi d9 tin cay cao.

Anh huéng ctua bé rong dinh dé,
kich thuéc dd hoc than dé dén hé so
truyén séng s& duoc xem xét trong cic
nghién ctru tiép theo.

1. Bdo cdo két qua dy 4n “Béo vé viing ven bién Pong bang song Ctru Long (CPMD)” 2018.

2. Bdo cdo két qua dy dn “Piéu tra, dénh gid hién trang, dé xuat giai phdp tong thé phong
chong sat 16 cap bach bo song, bd bién Pong bang song Ciru Long” Vién KHTLMN, 2018.

3. Report 2D laboratory study and protection measures for LWD wave transmission at porous
breakwaters on mangrove foreshore and large-scale near-shore sandbank nourishment

“AFD, SIWRR, European Union.

4. Van der Meer, J.W., Daemen, LF.R., 1994. Stability and wave transmission at low
crested rubble mound structures. Journal of Waterway, Port Coastal and Ocean

Engineering, 1, 1-19.

5. Angremond, K., Van der Meer, J.W. and de Jong, R.J., 1996. Wave transmission at
low-crested structures. Proc. 25th ICCE, ASCE, Orlando, USA.
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XAY DUNG MO HINH XU LY GIENG KHOAN PIEN HINH
BI SUY GIAM NANG SUAT KHAI THAC TRONG VUNG PA CUNG
NUT NE, MUC NUOC PONG NAM SAU PHUC VU CAP NUOC
SINH HOAT
Model design for treatment of declined exploitable wells in the unconsolidated
rock zone with the depth moving water table for domestic water supply

TS. Pham Vin Ting, PGS. TS. Lwong Vin Thanh, ThS. Nguyén Thanh Ting

TOM TAT: Do ddc diém cau tao dia chat va dia chat thuy van trén dia ban tinh Binh Phuoc
cho thdy hau hét cdc giéng khoan déu nam trong ving dd cirng nirt né nén rat khé khoan tring
noi cé mach nwée ngam nén luu luong giéng khoan khai thdc thuong nho va sau mot thoi gian
khai thdc viéc suy thodi nang sudt khai thdc nuée la mot hién turong rdt phé bién. Nhém tdc gia
da nghién ciru, dé xudt gidi phdp cdi tao, phuc hoi giéng khoan suy thodi trong ving dd cu"ng
nit ne trén dia ban tinh Binh Phuoc. Mé hinh xir Iy diege chon 1 giéng khoan tai séc Ong
Ndng, dp Vieon Budi, xa Loc Thién dé trién khai mo hinh. Giéng khoan cii ¢é d¢ sdu 1 15m voi
dwong kinh 16 khoan la @110. Phwong dn chon xit Iy la khoan doa mé réng dwong kinh ong tir
@110 lén @140 t6i dé sau 115 m va ding héa chat (HCL 36%) ngam, suc rita dé phd tan cdc
can bdam nham ting cuwong kha ndng thodng cho cdc 16p dat dd nirt né. Sau xir Iy giéng da dat
luew liwong on dinh la 2,3 m’/gior so véi 1,37 m’/gio trueée khi xik ly.

Tir khéa: dia chat thity van, giéng suy thodi, phuc hoi giéng khoan, khoan doa

ABSTRACT: Due to the geology and hydro-geoloy in Binh Phuoc province leading to the
almost of the wells for water supply in to the unconsolidated rock layers and often to be small
water discharge and to be declined after some years. The authors have studied and proposed
the improvemnet solutions for the wells. The improved well has been chosen at Ong Nang area,
Vuon Buoi group, Loc Thien village. The depth of old well is 115m with diameter of 110 mm.
The chosen solution is open diemeter of the old well form 110 to 140 mm by the drill and to be
flooded the well with HCL 36% in 6 hours in order to dessolve the resides to be adhered to the
rock fissures. The stable water discharge has been 2,3 m’/ hour after improved well instead of
1,37 m’/hour before.

Key words: hydro-geoloy, declined well, improved well, drilling technology

1. PAT VAN DE

Hién nay ¢ khu vuc céc tinh mién

khai thic nudc 1a mot hién tuong rat phé
bién.

Pong Nam B0, ngudn nudc dé cung cip
cho sinh hoat va san Xuét cta cdc ho gia
dinh bao gdm nuéc mua, nuwdc mit (sdng,
sudi) va ngudn nude ngam. Do dic diém
ciu tao dia chit va dia chat thuy vin trong
viing hau hét cic giéng khoan déu nim
trong ving dd cing nut né rat khé tring
noi c6 mach nudc ngém va sau mot thoi
gian khai thdc viéc suy thodi ning suét

Nhém tic gia da nghién ciru, dé xuét
giai phdp cai tao, phuc hdi giéng khoan
suy thodi trong ving d4 cirng nit né trén
dia ban tinh Binh Phudc. M6 hinh xur 1y
duoc chon 1a giéng khoan tai séc Ong
Néng, 4p Vuon Buoéi, xa Loc Thién dé
trién khai mo hinh. Giéng khoan cii ¢6 do
sau 115m véi duong kinh 16 khoan la
@110. Phuong an chon xir 1y 1a khoan doa
mo rong dudng kinh 6ng tir @110 1én
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@140 t6i do sau 115 m va ding héa chat
(HCL 36%) ngam, suc rua dé phd tan cac
cin bidm nham ting cuong kha ning
thodng cho céc 16p dat dd nit né. Sau xur
ly giéng da dat luu lugng 6n dinh 1a 2,3
m’/gid so v6i 1,37 m’/gid trude khi xir 1y.

Do vy di tao ra mot dp luc vé nudc
sinh hoat trong mua kho. Cac giéng khoan
khi bi hu hong, xuong cap thuong duoc
thay thé bang mot giéng khoan m0’1 dan
dén su lang phi va nguy co gdy 6 6 nhiém
ngudn nude ngdm néu nhu khong duoc
trdm 14p can than.

2. PAC PIEM VA HIEN TRANG
GIENG CAN XU LY

Tinh hinh khai thac nwéc ngim
trong khu vuc

Xung quanh khu vuc khao sét hién
c6 mot sd giéng khoan va mot sd giéng
dao hién hitu. Qua qud trinh kiém tra thuc
dia va tham khdo y kién cua nguoi dan
trong khu vuc, myc nudc ngam trong cic
giéng khoan va giéng dao vao khoang 4-5
m so voi mat dat ty nhién (Hinh 1). Mot
s6 giéng khoan xung quanh khu vuc da
thuc hién nhung khdng c¢6 nudc mac du da
duogc khoan sau téi 90 — 110 m nén nhitng
giéng nay da duoc ngudi dan 1ap bit lai.
Viéc Iya chon duoc vi tri khoan mot giéng
khoan ¢6 nudc la rat khé khan ddi véi
nguoi dan trong vung.

(4 f[c%f
Hinh 1. Myc nude ngam trong giéng dao
quanh vi tri xay dung mo hinh

Vé chét lugng nudc giéng cho thay
vé mat cam quan, nudc trong cic giéng
dao va giéng khoan twong d6i trong,
khong mui, khong vi. Tuy nhién, do vi tri
cic giéng thuong dat gan chudng trai chin
nudi, hé thong thodt nudc lai khong dugce
che chin can than nén nudc giéng c6 nguy
co nhiém vi sinh cao, can 1dy mau phan
tich chat lugng nudc mot cich thuong
xuyén dé danh gid mic do 6 nhiém vi
sinh, dam bao chat luong nudc cho nhan
dan trong khu vyec.

Vao mila kho, cic giéng cé hién
tugng bi hut nudc, dic biét la vao mua
kho6 nam 2016 vira qua, céc giéng déu can,
khong c6 nude dé s dung. Mit khac, vao
mia mua, nhan dan V?ln c6 thoi quen su
dung nudc mua nhu nguon cung cap chinh
cho viéc an uong nén giéng khoan thuong
chi str dung dé phuc vu sinh hoat chu yéu
vao thoi gian mua kho.

Tir két qua nghién ctru cédc diéu kién
dia chat thay van da thuc hién, trén dia
ban tinh Binh Phudc ton tai 8 ting chira
nuéc va 4 thanh tao dia chat rit ngheo
nudc, trong d6 ca 8 tang chira nudc déu cé
y nghia su dung do6 la: tang chtra nudc 16
héng Pleistocen dudi (qpl) tang chtra
nude 16 héng Pliocen gitta (n,”), ting chira
nudc khe nit cic thanh tao phun trao
bazan Pliocen gifta - trén (Bn,””), tang
chtra nude khe nuit cac thanh tao phun trao
bazan Miocen trén (Bn13), téng chtra nudc
khe nut Jura trén - Creta dudi (j3-k1), ting
chtra nudc khe nirt Jura dudi - gitta (j1-2),
tang chira nudc khe nit Trias giita (t2),
tang chtra nuéc khe niit Pecmi trén - Trias
dudi (p3-tl).

Hién trang ctia giéng can xir ly

Giéng khoan sau mot thoi gian dua
vao khai thac, st dung ciling da bi xudng
cap (thuc t€ luu lugng khai thic da suy
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giam khoang 1/3 so voi luu lugng ban
dau: tr 60 m’/ngdy dém xudng con
khoang 40 m*/ngay dém).

Hé théng cép nudc bao gébm mot
giéng khoan sau 115m, lip dit bom hoan
thien mot bon chtra nude Inox dung tich
4m’ dat trén khung d& bang thép cao Im.
Bon chira nu6e duoc dat trén nén bé tong,
hudng 6ng xa vé phia dudng dé nguoi dan
tién 1y nudc. Ngoai ra con mot bé chira
nude bang bé tong dung tich khoang 6m’
dung dé tich trit nudc.

Theo tai lidu thiét ké va két qua diéu
tra khao st thuc dia giéng khoan tap trung
séc Ong Ning, 4p Vuon Budi, muc nude
tinh khi chua bom nudc & do sau khoang
5m so v&i mat dat ty nhién. Myc nude
dong khi bom hoat dong 6n dinh 12 28m.
b6 sau dat bom 35m. Giéng duoc lép dat
mdy bom hoa tién 1,5 Hp. Phan dng dan
nudc tir may bom I€n trén mat dat sir dung
6ng nhya, khong phai la 6 ong uPVC rét dé
bi gip va giy khic. Hé thong dién cung
cap cho mdy bom dugc dau truc tlep vao
mang dién cua mdt ho dan sinh song gan

giéng.
A K~é't chu giéng khoan tap trung soc
Ong Nang dugc thé hién trén Hinh 2 (Phy
luc). Giéng dugc khoan véi dudong kinh

#180 dén do sau khoang 20m. Tir do siu
20m dén 115m, giéng dugc khoan véi cip
duong kinh ¢110. Phan ong chong ¢168
duoc lép dat dén d6 sau 20m. Phan con lai
cua giéng la tang da cting ty nhién, khong
dugc chong 6ng.

Pé danh gid kha ning khai thic
nuéc cia giéng va tinh hinh suy giam vé
lwu lwong cua giéng ching t6i dd tién
hanh bom do luu lugng khai thic cua
giéng khoan trudc khi tién hanh xu ly
duoc kiém tra béng cach bom lién tuc
trong khoang thoi gian 15 phut. Theo
quan sat thi nudc chay yéu dan theo thoi
gian va luu lugng khai thac chi khoang 1-
1,5m’/h, khong du cung cip cho sinh hoat
cua nhan dan trong khu vyc. Tuy nhién
theo thiét ké, giéng c6 luu lugng khai thic
tir 2-2,5 m’/h. Nhu vay dé c6 sy suy giam
lru lwong khai thac mot céch dang ké sau
3 nam khai thdc. Luu luong giéng bom
kiém tra dugc cho trong bang 1.

Do d6 viéc cai tao, phuc hoi lai
giéng khoan dé cép nuéc cho cdc ho dan
dong bao dan toc ¢ vung nay co y nghia
rat thiét thuc v6i cudc séng cua nguoi dan
dia phuong va ddp ung yéu ciu ning cao
tidu chi cho phat trién ndng thon méi cho
xa Loc Thién.

Bdng 1. Luu leong khai thdc giéng khoan triede khi xir Iy

Théi gian | Théi gian Sf) (‘I(,)cA Sf) (‘I(,)cA Luu lwgng | Luu llr({ng

STT bit dau doc sb dong no (jlong ho do dsac quy3 doi

: ban dau cac lan do (m”) (m’/h)
1 8:00 8:10 151.5 151.8 0.3 1.80
2 8:10 8:20 151.8 152.1 0.3 1.80
3 8:20 8:30 152.4 152.6 0.2 1.20
4 8:30 8:40 152.6 152.8 0.2 1.20
5 8:40 8:50 152.8 153.0 0.2 1.20
6 8:50 9:00 153.0 153.2 0.2 1.20
7 9:00 9:10 153.2 153.4 0.2 1.20
Luru hirgng binh quin (m’/h) 1.37

VIEN KHOA HOC THAY LI MIEN NAM 333




TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

Pé kiém dinh chat luong nudc giéng
khoan, thang 9/2016, cic can by Vién k¥
thuat Bién di trién khai di 14y mau nudc
cua giéng khoan tap trung 4p Vuon Buoi,
x4 Loc Thién, huyén Loc Ninh dé kiém
dinh trong phong thi nghiém va két qua
phan tich cic thong s6 héa — Iy mau nudc
duogc cho trong bang 2.

Can cr QCVN 02:2009/BYT — Quy
chuan ky thuat qudc gia vé chat luong
nudc sinh hoat: Cic chi tiéu do cung,
Coliform va E.coli déu 16n hon gi6i han
cho phép. Piéu d6 chimg té6 nudc gleng
khoan c6 tinh chét cta nudc cimg nén dé
¢6 nhiing mang bam hoa hoc gay 1ap nhét
tang chira nudc cua giéng khoan lam giam
kha ning khai thic nuéc cua giéng.

Ngoai ra nuéc giéng khoan ciing c6
céc chi s6 Coliform va E.coli cao hon mirc
cho phép. Nguyén nhan do viéc giéng
khoan duoc bd tri twong d6i gan céc
ngudn 6 nhidm vi sinh nhu chudng trai
chan nudi, hé thong thodt nugc. Ngoai ra
miéng gleng van nim trén nén dat chua
dugc tram lap kin bang xi ming va xay
bao lai nén viéc cac chit 6 nhiém chay
theo nudc mua, thim xudng dudi giéng.
Do do6, ngoai viéc cdi tao, khdi phuc luu
luong khai thic cta giéng thi nudc giéng
cling can phai dugc lam sach, khir tring
bang cdch xtr 1y héa chat.

3. XU LY GIENG KHOAN
Luwa chon phwong an xir ly

Theo nhu két qua diéu tra cho thay
giéng khoan can xir 1y di bi suy thodi vé
luu lvgng vao khoang 33% so v6i khi méi
dua Vao khai thac (tir 60 m*/gid xudng con
40 m /glo’) Ngoai ra, viéc tim duoc vi tri
khoan giéng c6 nudc ¢ noi day la rat kho,
do vay tim giai phap xu ly giéng dé khoi
phuc duogc luu lugng khai thac va cép on

dinh cho ngudi dn noi ddy 1a rat can thiét
va c6 gid tri trong viéc On dinh doi sdng,
phat trién nong thén méi ving dan toc
thiéu sb.

Theo nhu két qua diéu tra va phan
tich mau nudc giéng cho thiy giéng bi suy
thodi do mang bdm lap trét cic khe nit
clia cic ting d4 nit né gdy nén tinh trang
bit kin duong dan nudc vao giéng khoan.

Cé mot sb phuong dn xir 1y duoc
nhém nghién ctru dé tai di dua ra dé phan
tich lya chon d6 la: (i) Phuong an nd min
dudi ting sdu nham gia ting do nat né
tang 14y nudc; (i) Phuong 4n ding héa
chat ngdm stc rira dé hoa tan cédc cin bam
vao thanh vich giéng han ché kha ning
bom hiit 1dy nudc; (iii) Phuong dn bo cap
ngudn nudc vao giéng (trong thoi doan
mia mua) va cdc tang chira nudc cia
giéng nham tang kha nang trit nudc dé cap
lai trong mua kho; (iv) Phuong 4n xwr 1y
la m6 rong duong kinh giéng khoan
(khoan doa) de tryc tiép phd v cdc mang
bam thanh giéng va m& rong 16 khoan
nham gia ting kha ning thong thodng cla
cic khe nut; va (v) Phuong dn xir 1y két
hop 12 m& rong duong kinh giéng khoan
(khoan doa) va két hop dung héa chit
ngim stc rira dé hoa tan cin bam vao céc
khe nirt va thanh véch giéng.

Qua nghién ctru va phén tich diéu
kién thuc té tai dia phuong va vi tri giéng
khoan da lgya chon ching t6i da lya chon
phuong 4n (v) 1a Phuong dn xir 1y két hop
la moé rong duong kinh giéng khoan
(khoan doa) va két hop dung héa chit
ngim stc rira dé hoa tan cin bam vao céc
khe nirt va thanh véch giéng.

Ké hoach dy kién 12 khoan doa toan
bd phan dudng kinh 16 khoan tir do sdu
20m dén 115m véi duong kinh tir @110
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len @140dé gia ting kha ning lay nudc,
phd tan cic mang bidm mat trong giéng
khoan. Ngoai ra cin ding héa chat (axit
HCI) dé gitip 1am tan cdc mang bim xung
quanh phia ngoai thanh giéng khoan nhim
tang cuong kha nang thong thoang cac 16p
d4 nat né dé ting lwong nudc khai thic
cho giéng.

Giai phap xir Iy giéng

a) Quy trinh x1r 1y:

So db cong nghé xtr 1y giéng khoan
bao gém cdc giai phap két hop véi nhau
nham hd trg, nang cao hi¢u qua lam sach
giéng khoan, phuc hoéi kha nang khai thdc
nuoc cho giéng khoan dédp tng yéu cau
cAp nudc tap trung trén dia ban dp Vuodn
Budi, xa Loc Thién Hinh 3.

Chuén bi Khoan dinh Khoan doa mé& St dung hoa chat
mitbang —» hwéngphan »| rongdwomg *» HCl loing 5-10%
thi cong dwong kinh nhé kinh giéng lam sach giéng

v
L:'ip datva Lam sach b?mg

nghiém thu
giéng khoan

bom suc khiva
bom thi nghiém

Hinh 2. Quy trinh cong nghé xir ly giéng khoan

b) Giai phédp cong nghé
Mady khoan st dung loai XJ100 va
céc loai can khoan duong kinh @60. Mbi

doan can khoan c6 chicu dai 4,7m va st
dung mdi ndi van ren ¢ hai dau.

Miii khoan st dung loai mii dic
kim cuong ty ché, c6 do cimg dam bao
chiu duoc ma sat khi khoan trong cic tang
da cung.

Héa chét sir dung dé 1am sach giéng
1a loai axit HCI c¢6 ndng d6 0.1M va duoc
pha loang theo ty 1€ tao thanh dung dich
axit HCl loang 5-10%.

Quy trinh thuc hién
a) Chuén bi mit bang

Don dep vé sinh mat bﬁng trude khi
tién hanh thi cong. Ki€ém tra cac thiét bi
cua may bom, ti di¢n, dong ho do luu

luong, van hanh thir xdc dinh hién trang
thuc té clia giéng va mdy bom.

Lap dat thap to1, may toi dé kéo may
bom chim va 6ng 1€n khoi giéng. Cic thiét
bi nam dudi giéng phai dugc dua 1én dé
tién cho xtur 1y. Diing qua roi do chiéu sau
thuc té cua giéng trude khi thoi rira.

Phai ¢ dinh gian khoan 3 chén bang
cdch cam sau xudng nén dat ctng hodc sir
dung cdc tdm thép dé 16t phia dudi mdi
chin cta gian khoan dé dam bao mdy
khoan phai 6n dinh, khong xé dich, lin
trong qué trinh khoan.

b) Cong tic khoan mé rong duodng
kinh

’ Giéng cii qén xu ly da lap dat ong
chong va xtur ly ong chong dén d6 sau 20
m v&i duong kinh 6ng chong la 168 mm.

Quy trinh khoan doa m¢ rong duong
kinh phan giéng khoan nam trong ting d4
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cing nut né tir duong kinh @110 1€n ¢140.
Tién hanh khoan doa toan bo phan dudng
kinh 18 khoan tr d6 siu 20m dén 115m
v6i duong kinh ¢140.

Pé dam bao cong suét cia giéng
khoan thi bom chim tha giéng phai co
cong suat tuong (mg. Bom chim tha giéng
duogc nbi voi dng hiit bang nhya hodc thép
¢6 duong kinh twong Ung voi dng vich
cta giéng.

Viéc tha bom chim cia giéng c6 thé
thuc hién thu cong hodc duge tién hanh
bang paling xich. Tuy nhién, sau khi
khoan xong chting t6i chua tha bom chim
xuong giéng vi s€ dugc cho héa chat
xudng giéng dé ngam tir 4-6 tleng Sau 6
tleng thi tha bom chim xudng va tién hanh
dau ndi dién cho mdy bom chim giéng
khoan vao ti dién, chii ¥ cc yéu ciu vé
an toan dién va tu ngét dién khi ¢6 su cb
Xay ra.

Cong doan cudi ciing cua viéc thi
cong khoan giéng 13 van hanh chay thu
mdy bom trong vong 2 -3 tiéng nham muc
dich 1am sach nudc giéng khoan va thu
cong suét cia giéng sau khi khoan.

¢) Sir dung héa chit 1am sach giéng

Can lang dinh bam c6 ngudn gbc: tir
CaCOQs;, CaSO4 do nuodc cung sinh ra dung
axit clohydric HCI, néu tang ngdm nudc 1a
da voi thi phai dung axit hitu co nhu
photphoric hodc citric C¢gHgO7, sunphamic
NH,SOsH vi axit H,SO4 va HCI c6 kha
nang hoa tan da voi.

Trong md hinh nay ching t6i su
dung axit clohydric HCI dé 1am tan mang
bam héa hoc c6 gdc canxi voi nong do 1a
0,1M; pH < 1, thoi gian cho tiép xic 12 4-
6 gid, sau d6 phai bom rira ngay, néu dé
pH = 2 c6 kha ndng giy dinh bam lai. Voi
ndéng d6 HCI cho tay rira giéng & nong do

0,1M thi cén pha lodng theo ty 1& 1:120 (ty
lé pha: 1 lit HCI 36% va 120 lit H>0).

Tinh todn luong hda chét cin dung:

Khi van toc dong chay cia nudc
trong khe rdng cua tang chira nuéc < 5
mm/s thi hién twgng dinh bam can héa hoc
va can sinh hoc vao cdc hat lam giam thé
tich céc 16 rong hau nhu khéng xay ra. Do
d6 chi can tay rira bang héa chit céc 16p
sOi c4t nam trong hinh tru vanh khuyén tur
duong kinh ngoai cua dng loc dén mat chu
vi ngoai ¢6 vén toc nude trong 16 rong v =
5 mm/s.

Lugng acid HCI (V) cin dung lam
sach giéng tinh nhu sau:

V=V:+V,
Trong dé:

(m’)

V,: thé tich nuoc chira trong gleng
gém nudc & doan ong vach ndm trén 6ng
loc va nudc trong sudt chiéu dai éng loc;

Vl=mnxr’xL=3,14x0,084x110
=244 m’.

[r: bdn kinh 6ng chéong (m);

L: chiéu dai doan éng chéng twong
ung voi duong kinh (m)].

V,: Thé tich khe rcfmg nim trong
hinh tru vanh khuyén cén tay rira

sznx(rtl—rlz)xhxp: TX (1 +
r)xexhxp

r: ban kinh ngoai dng chéng, dng
loc (1= 0,084 m)

h: qhiéu day tang chtra nudc khai
thdc (do tang chira nude trong dd climg nut
n¢ la toan bo chiéu dai 16 khoan ma khong
st dung ong loc (tam tinh h =20 m)

e: do day thanh tru vanh khuyén (e =
I — 1),
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p: d6 rong cua tang chtra nudc p =
0,8978 x F** = 0,19

[tap chi cdc khoa hoc vé trdi dat sé
33(2)[CD], 220-223;
. F: hiéu chinh tham sé dé ro’ng cua
tang chira nuwoc tie (310 — 334) = 10,78]
e ban kinh ngoai ctua hinh try vanh
khuyén

Qo

2 X h X p X Vpin

T't =

Qo: luu lugng khai thac,

Q = 40 m’/ngay dém = 1,67 m’/h,
Vmin = 0,005 m/s

Tt d6 ta co:
Q
=
113X hXp

=1, = 0,004 m

Vo= 3,14 x (0,004+0,084) x 0,08 x
20x0,19=0,8 m’

Thay céc thong s6 vao tinh duoc thé
tich HCl can lam sach giéng la

Vior = 2,44 + 0,8 = 3,24 m® = 3240
1it HC10,1M

Dung dich axit ¢6 ti trong khoang
2,1 dugc d6 vao gleng theo Ong cao su
hodc 6ng nhua mém véi toan bd khdi
lugng da tinh dugc & muc trén, c6 thé ép
béng khi nén tr trén mat nudc xuéng
giéng voi ap lyc 2-5 bar cho hoa chat
thim siu vao dat dé du thoi gian tiép xuc.

Dung dich axit dwoc pha ché va
dung trong binh phuc vu cho cong tic lam
sach giéng khoan, d4nh tan cdc maéng
bam, céc chat can c6 trong giéng. Chuan
bi mot thing nhwa dung tich 3001 dé tién
hanh pha ché dung dich axit trude khi cho
xudng dudi giéng (Hinh 3).

Luu y: HCI ndéng d6 36% la acid
dam dic gdy nguy hiém néu xay ra su cb
do d6 can thiét phai c6 quy tic an toan khi
tiép xtic va st dung véi acid nay.

Hinh 3. pha dung dich dé dwa axit xudng giéng

d) Bom suc bang khi nén

Pé khic phuc nhuoc diém cua
phuong phap trén, nguoi ta dung bién
phép suc bang khi. Trén Hinh 4 thé hién
so do stic rira giéng bang may nén khi dp
luc cao.

Khi cot nudce bat dau dang 1én dén
mi¢ng giéng khoan, 1ap tirc déng van cung
cap khi, cot nudc lic nay chuyén dong
nhanh xuong dudi tao nén mot ap luc ép
nudc trong giéng khoan chay ra bén ngoai
qua khe ntt tang chtra nudc.
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Ong loc gitng

Hinh 4. So d6 hudng dong chay ciia nude va
cdt hat min 2 chiéu

Nhu vay, trong phuong phdp nay,
nudc va cac hat min di chuyén theo hai
huéng gitp phd v& cdc cAu cit bén ngoai
6ng loc, loai bé nhanh cac hat min va lam
cho giéng 6n dinh trong qué trinh khai
thac sau nay.

4. KET QUA MO HINH XU LY

Két qua bom thir nghiém

Pé danh gid dugc hiéu qua cua giai
phdp mang lai, tién hanh bom hit nudc
thir nghiém. Trudc tién vé mit cam quan,
nuéc bom 1én manh hon nhiéu so véi
trwée khi tién hanh xu 1y. Sau khi d3 tién
hanh bom loai bé phan héa chat sir dung

dé 1am sach giéng, luu luong nudc bom
1én 6n dinh, sir dung thiing chtra c¢6 dung
tich 3001 va dong ho do luu luong dé danh
gid chinh xédc luu luong khai thiac tang
thém sau khi dp dung gidi phdp xu ly ma
moO hinh dat ra.

Két qua luu lugng bom lién tuc
trong 3 gid cua giéng sau khi xur 1y duoc
cho trong bang 2. So sinh két qua luu
luong bom giéng trudc khi xir Iy (Bang 1)
va lyu luong bom sau khi xtr ly giéng
(Bang 2) cho thay: khi bat ddu bom thi &
giai doan giéng chua xir 1y chi dat luu
lwong 1,8 m*/gio trong khi d6 sau khi xtr
1y luu Iwgng bom cua giai doan nay la 3,6
m3/gi(‘)’, luu lugng nudc bom ting gap 2
lan so véi trude khi xir 1y. Ngoai ra, khi
giéng chua xtr 1y chi bom trong thoi gian
1 gio 1a luu lugng tir 1,8 m ’gioy (khl bat
dau bom) giam xudng con 1,2 m/glo’
Trong khi d6 gieng sau khi dugc xt 1y thi
lru lugng ldc bat ddu bom 1a 3,6 m’/gio
thi sau khi bom lién tyc 3 gio dong hd luu
luong méi giam xudng con 1,2 m3/gi(‘y va
luu lugng binh quén trong 3 gid bom cua
giéng sau khi hoan thanh xu ly dat 2,3
m’/gid.

Bdng 2. Két qua bom thir nghiém giéng sau khi xir Iy

STT Th;‘n' g}ian Thoi gi£an Sé doc dﬁ:lg Sé d,(_)c gﬁng Luu llrt_)’ng3 do Lll'llxl.ll’(_)'lgg quy
bat dau | docso | ho ban dau |ho caclan do dwgce (m”) doi (m’/h)
1 15:00 15:10 155.8 156.4 0.6 3.60
2 15:10 15:20 156.4 156.9 0.5 3.00
3 15:20 15:30 156.9 157.3 0.4 2.40
4 15:30 15:40 157.3 157.7 04 2.40
5 15:40 15:50 157.7 158.1 0.4 2.40
6 15:50 16:00 158.1 158.5 04 2.40
7 16:00 16:10 158.5 158.9 0.4 2.40
8 16:10 16:20 158.9 159.3 0.4 2.40
9 16:20 16:30 159.3 159.7 0.4 2.40
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10 | 16:30 16:40 159.7 160.1 0.4 2.40
11 | 16:40 16:50 160.1 160.5 0.4 2.40
12 | 16:50 17:00 160.5 160.9 0.4 2.40
13 | 17:00 17:10 160.9 161.2 0.3 1.80
14 | 17:10 17:20 161.2 161.5 0.3 1.80
15 | 17:20 17:30 161.5 161.8 0.3 1.80
16 | 17:30 17:40 161.8 162.1 0.3 1.80
17 | 17:40 17:50 162.1 162.4 0.3 1.80
18 | 17:50 18:00 162.4 162.7 0.3 1.80
19 | 18:00 18:10 162.7 162.9 0.2 1.20

Luru lwong binh quan (m*h) 2.30

Véi luu luong bom cia giéng dat
dugc sau khi xu ly nhu vay da dat va vuot
lru lugng thiét ké ban dau cioa giéng
khoan (Iuu luong thiét ké cii 1a tir 2 — 2,5
m?/gid tuy nhién chi dat 2,0 m’/gio khi
khai thic). Luu luong bom cua giéng dat
binh quan 2,3 m /glo hoan toan dép Ung
yéu cau cap nudc sinh hoat cho 45 ho dan
trong vung va 1 16p hoc voi 40 em hoc
sinh tiéu hoc trong ap Vuon Buoi giai
quyét duoc van dé khé khin, rat cip bach
cho xi vé cap nudc sinh hoat trong thoi
gian mua kho.

Chit lrong nuéc giéng khoan sau
xwr ly

Sau khi bom nudc kiém tra dat dén
do on dmh (sau khi bom 3 gio) tién hanh
ldy miu va miu nudc duge kiém dinh
trong phong thi nghiém va két qua chat
luong nude giéng thé hién trong bang 3.

Chét lugng nudc giéng sau khi xur 1y
da duoc cai thién khd nhiéu so véi nudc
giéng truée khi duge xir ly. Tuy nhién,
van con 3 théng s6 vuot chi tiéu so voi
tiéu chuin nudc sach st dung cho sinh
hoat theo Quy chuan cta bd Y t¢ QQCVN
02:2009/BYT. V& do clmg tir 425 mg/L
giam xubng con 365 mg/L (giam 60
mg/L), diéu nay xay ra khi cic mang cin

bidm xung quanh thanh vich 16 khoan
cling nhu cdc khe nut trong céc ting da
duoc hoa tan va suc rtra sach trong qud
trinh xtr 1y héa chat va bom théi rira.

Toéng ham luong Coliform giam tir
93 cfu/100ml xudng con 53 cfu/100ml
(giam 40 cfu/100ml). Nhu vay, ham lugng
Coliform ciia ngudn nuéc giéng sau xir ly
chi con vuot 3 cfu/100ml so voi tiéu
chuan nudc cap st dung cho sinh hoat
theo Quy chuan cua by Y té QQCVN
02:2009/BYT. Ham lugng E. coli trong
nuée giéng sau xir 1y chi con 1 cfu/100ml
(giam 19 cfu/100ml) va vuot 1 cfu/100ml
50 50 v6i tiéu chudn nudc cép st dung cho
sinh hoat theo Quy chuan cua bd Y té
QQCVN 02:2009/BYT.

Ham lugng vi khuan trong nudc
giéng giam manh sau khi x{r Iy ¢6 thé duoc
1y giai 1a qua trinh diét khuan khi sir dung
dung dich HCl ndéng do 36% ngam trong
giéng 6 gio da co tic dung rat 16n v¢ sinh
bén trong long giéng subt tir trén xudng t6i
day giéng cling nhu qua trinh suc rira da
thuc hién tét Ngoai ra, khi cai tao xdy trat
lai san gleng va u bao vé giéng khong cho
cac nguon nuoc thai xam nhép (chay, thiAm
vao phan bao vé giéng) da han ché cic
ngudn vi khudn tir cdc chét thai khu vé
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sinh, chudng trai chan nudi gan giéng xam
nhap vio ngudn nudc giéng.

5.KET LUAN

Trén co s& nghién cuou hién trang
giéng khoan, diéu kién ty nhién, dic diém
dia chét thay vin cia khu vuc xdy dung
md hinh, dé nghi dp dung céc giai phdp xir
ly hién trang suy thodi luu lugng céc
giéng khoan trong thanh hé dd cing nut
né trén dia ban tinh Binh Phudc nhu sau:

1. S dung phwong phdp khoan doa
mo rong dwong kinh giéng phan
nam trong tang dd cung mirt né aé
mo rong dwong kinh giéng, tang kha
ndng tiép xiic véi cdc khe nirt, ting
nguon cung cdp nuéc vao giéng.

2. Su dung cdc giai phdp lam sach
giéng khoan bang cdc loai héa chdt
phit hop (khu viee dd cieng nirt né dé
nghi sit dung axit HCl nong do
36%) dé lam tan cdc mang bdm tao
thanh tir tinh chdt ciia nwée cieng.

3. Viéc sir dung bom théi rira bang
mdy nén khi dp lwc cao lam tang
hiéu qua lam sach giéng sau khi
khoan doa va sir dung héa chat axit
HCI dé lam thong thodng bén trong
cdc tang dd nit né gia ting khd
ndng cdp nude cho giéng.

TAI LIEU THAM KHAO

Vi su két hop cta cic phuong phap
néu trén, khi so sanh vi cac cong trinh da
duoc thi cong cai tao thi hi¢u qua hoi phuc
sau khi xtr ly lam tdng luu luwgng khai thac
95% so véi trude khi xir y. Véi diéu kién
cu thé cia xa Loc Thién néi riéng va cac
vung khdc trén dia ban tinh Binh Phudc
no6i chung, vi¢c dp dung cac gidi phap néu
trén 1a hoan toan phu hgp.

Chét luong nudc giéng khoan sau
xtr 1y sdc rira k§ bang héa chat va bom
thoi rira bang médy nén khi duoc phén tich
kiém dinh cho théy hau nhu dat duoc chi
tifu cho nudc sinh hoat theo QCVN
02:2009/BYT.

Dbi voi mo hinh xir ly gleng khoan
trén dia ban séc Ong Néng, ap Vuon
Budi, xa Loc Thién sau khi hoan tat cdc
quéd trinh xu 1y, ban giao lai cho dia
phuong van hanh khai thic, kién nghi dia
phuong c6 ké hoach cai tao lai hé thong
duong ong cung cip nudc cho dong bao
cho thuan tién.

Bén canh d6 chinh quyén dija
phuong ciing cin quan tim dén viéc van
hanh, bao dudng, sic rua gleng dinh ky
nham tao diéu kién t6t nhat dé cip nudc
sinh hoat cho nhan dan dia phuong. Hang
nam can tién hanh 1y mau phan tich chét
luong nuéce giéng dam bao ngudn cung cip
nudc sinh hoat cho nhan dan trén dia ban.

1. Doan Vin Cénh va nnk (2015), Nghién ciru tai nguyén nuéc dudi ddt dong bang Nam B9,
beé tai KHCN cap Nha nudc ma s6 KC.08.06/11-15, B Khoa hoc va Céng nghé.

2. Phan Vinh Can va nnk (1990), Chéng suy thodi giéng khoan khai thdc medc ngam, Dé Tai

KHCN cép Nha nudc.

3. Trinh Xuan Lai (2/2012), Gido trinh Qudn Iy vdn hanh va thiét ké ndng cdp Nha mdy nudr,

Nha xuit ban Xy dung.

4. Dang Ngoc Quy (4/2017), Ddc trung cua giéng khoan thdn nho va cdc ){éu 16 anh hwéng
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PHU LUC

KET CAU GIENG KHOAN KHAI THAC NUOC
Vi tri: Ap Vudn Buéi, xa Loc Thién, huyén Loc Ninh, tinh Binh Phudc
A U 5 i 3 M0 ta thach
Chiéu | Thy ty Cot dia lzu’dng kinh \{at tuw N e
sidu 16p tAng 16 khoan lip dit oc,tinh
(m) tham do gi€ng chat nudce
0 - 0 < Ml a o x o
- - | Ong uPVC 1.Bat midt mau nau dd, 1an sdi san,
(I)IGS dﬁy kh()ng dd cuc mo coi.
1 7,3mm ,dai
- — $180 20 m
10 4 10 2.Bazan dang phong h6a mau nau
5 s s sim, x8p, don, dé v&, nhiéu 15 nhd,
3 13 \/\H/HHHHHH/H chia nuge. cx
4 14 3. Botkét mau xdm trang lan sét
15, / // Tau niu g(’), lﬁnhséi seilln. N
. Bazan dang phong héa man|
20 1 5 ////////// L L | | mau x4m den, x4m tro, nhidu 18
rdng, ting chita nudc. .
o4 /// ya 5.Bazan mau xam den, cing chic,
dac xit, lién tuc.
6 Tir 20m
trd
30 + [C] 0 AVAVAVAVAVAVAVAVAVAVAW xudng la 6.Pd Bazan mau xdm xanh c6
7 r— — | d4 e nhiéu 15 réng, hao nudc khi bom,
— —— —— — ] nhién do, ciing vira.
35 (khén 7. P4 Bazan ciing chic, dic xit
8 38 0110 cin g mau xdm xanh, xdm tring dén
11 ~ citng vira, khong chita nudc.
40 i O g O g O g O g chong 8.Bazan mau xdm tro, xdm den,
5 (@) o O o (@) o o o ong) rat nhiéu 16 rdng. Tang chita nudc.
OO0 0O -0
P e © O © e © O © 9.Bazan )Seim}anh, xdm tro dic
9 P o o o o o © e} o xit, xen 14n 18 héng nhé tich nudc,
50 P o) © o © o) © o © khong thdng nhau. Tang khong
— )OOOOOOOO chita nuéc
N O o O o O © O o N < P
54 10. Bazan mau xdm tro, c6 rat
nhiéu 18 hdng thdng nhau, ting
10 chita nudc nhiéu.
P e
11 EWEWEWE 11. Bazan dic xit mau xdm den,
(Y e e B B e xdm xanh, cting chic.
1268::7:7:7 12. Sét k€t mau vang nhat
70 +++++++++++++ . . .
13 ot o 4+ 13. Bot két, cat k€t mau xdm trang,
+ o+ o+ o+ o+ - "~ . - " ”
76 + 4+ 4+ 4+ vang, xen lan hat sét mau nau dé.
E N S S S S
| Ny Sy N [
30 Qofdodo
14 HPYHHPEHHO 14. C4t k&t mau xdm vang nhat,
o o o I mém y&u.
OpPpOQpgdgQDoQ
90 O
100715 | xoxxoxx e 15. Cdt két mau xdm vang, den,
X x x x x x X x x trang thdi mém.
110 B
115 115 X X X X X X X X X

Hinh 5. Két cau giéng khoan hién tai ciia giéng ap Vieon Budi
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Bdng 3. Chdt lwong nuéce giéng khoan truée va sau khi xir Iy

Két qua QQCVN
Chi tiéu . ctaua Phwong phép | 02:2009/BYT
STT A s Pon vi . > o
phan tich : Truéc thir Giéi han
XL Sau XL TPCP
A TCVN 6184-
1 | boduc NTU 1,96 2,01 1996 5
N TCVN 6185-
2 | D6 mau TCU 6 5 2008 15
TCVN 6492-
3 |pH - 8,32 8,02 2011 6,0-8,5
4 | Miivi ) kh\o.ng. co kh\o.ng. co cim quan khong. c6 mui
muivila | muivila vi la
5 | Asen (As) mg/L <0,002 <0,001 TCV11;19661 86- <0,01
. TCVN 6179-
6 | Amoni mg/L KPH KPH 1:1996 3
Chi 86 TCVN
7 Pemanganat mg/L 3,57 1,97 6626:2000 0.01
TCVN 6195-
8 | Florua mg/L 0,1 0,1 1996 1,5
9 | Do cling mg/L 425 365 TC\’11;1966224’ 350
Mangan TCVN
10" t&ng mg/L KPH KPH 6002:1995 -
. 2 TCVN 6177-
11 | Sat tong mg/L 0.23 0.32 1996 0,5
12 | Clorua mg/L 29,5 32,5 TCVN 6194- 300
1996
TCVN
13 | Sunphate mg/L 0,3 0,4 6200:1996 -
. TCVN 6187-
14 | Coliform cfu/100ml 93 53 1:2009 50
. TCVN 6187-
15 | E. Coli cfu/100ml 20 1 1:2009 0
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MOT SO TONG KET VE CONG NGHE KHOAN KHAI THAC NGUON
NUGC TRONG VUNG DIA CHAT CO THANH TAO BO ROI KHU VU'C
PBSCL PHUC VU CAP NUGC SINH HOAT

The drilling technologies for exploitation of the ground water source in the
unconsolidated formations in the mekong delta area for domestic water supply

PGS. TS. Lwong Van Thanh, TS. Pham Vin Tung,
KS. Ha Thi Xuyén, ThS. Nguyén Thanh Tung

TOM TAT: Cho dén nay, tat cd cdc giéng khoan dia chat thiry van, khai thdc mede dudi dat
déu dp dung cdc phirong phdp khoan 1a: khoan xoay — rira thudn, khoan xoay — théi khi, khoan
xoay — rira nghich va khoan ddp cdp. PBSCL la ving ¢6 dia chat thanh tao bo roi nén cé nhiéu
cong nghé khoan cé thé dp dung. Khoan xoay rira thugn sw dyung mdy khoan tir hanh dat trén xe
6 16 cho cdc 16 khoan duong kinh lén voi cong sudt 1ém; mdy khoan cdi tién cho cdc cong sudt
vira va nho co the di chuyén vao nhiing ving khé khéin trong di lai. Khoan xoay rira nguoc la
cong nghé tién tién hon va ciing da duoc dp dung khd phé bién 0 DBSCL. Qua két qua nghién
cieu, khdo sdt cdc tdc gia da so bo tong két va ddanh gid chung vé wu nhuoe diém cia cdc cong
nghé khoan khai thdc ndc ngam trong ving dia chat cé thanh tao bo roi lam co s0 cho cong
tdc ung dung, trién khai thwc hién nhiém vu cap mede sinh hoat va bao vé nguon nuwde ngam
quy hiém khu viec DPBSCL.

Tir khéa: Cong nghé khoan, Khoan xoay rita thugn, Khoan xoay ria nghich, Khoan xoay thoi
khi, Khoan ddp cdp, Khoan phun dp luc cao, Khoan thdn nho két hop khoan bung.

ABSTRACT: Up to now, all groundwater exploitation wells have been applied the drilling
methods: rotary drilling — direct (conventional) circulation, air rotary drilling, rotary drilling -
reverse circulation and cable tool drilling. The Mekong Delta is a region with unconsolidated
formations so many drilling technologies can be applied. The conventional circulation drilling
method uses a self-propelled drilling machine mounted on the truck for large diameter boreholes
with high productivity; improved drilling machines for medium and small capacity boreholes can
move into the areas of difficulty in travelling. Reverse circulation rotary drilling method is a more
advanced technology and has been applied quite popular in the Mekong Delta. From the studied
results, the authors have collected and assessed for the advantages/weakness of well drilling
technologies in the unconsolidated formations in order to use and apply for domestic water supply
and protect the important ground water in the Mekong Delta.

Keywords: Drilling technology, Conventional circulation rotary drilling, Reverse circulation
rotary drilling, Air rotary drilling, Cable tool drilling, High pressure jet drilling, Slim hole
drilling combined with extend drilling.

1. MO PAU nhu Ca Mau, Bac Liéu, S6c Trang, Tra
Vinh, Kién Giang,... Theo théng ké cua
Lién doan quy hoach va Piéu tra Tai
nguyén nudc Mién Nam tinh dén nim
2010, tong sd giéng khoan dang khai thic
nuéc dudi dat tai 13 tinh/thanh viing
PBSCL la 553.135 giéng, trong d6: phan

Nhitng nim gan day, nhu cau sir
dung nuéc ngdm gia ting manh mé& do
tinh trang bung nd cdc hoat dong nudi
trong thily san khong theo quy hoach, nhat
1a nudi tom tai cdc dia phuong ven bién
ciia Pong bang séng Ciru Long (PBSCL)
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16n céc 16 khoan khai thic c6 luu luong
nhd hon 200 m’/ngay dém (552.203 16
khoan, chiém t6i 99,8% tong s6 16 khoan),
s6 16 khoan ¢6 luu luwgng 16n hon 200
m’/ngay dém chi c6 932 16 khoan. S6 15
khoan cho muc dich sinh hoat va ndng
nghiép 1én t&i 551.507 15 khoan, chiém t6i
99.8% tong s6 16 khoan. S6 lwong 18
khoan & cdc dia phuong PBSCL dang
ngay cang gia tang nhanh chéng. Mat
khic, do hau hét cdc tinh chua c6 quy
hoach tai nguyén nudc nén vi¢c khai thac
phan 16n ty phét, nhiéu khu vyc phan b
mat do giéng qué day, luu lugng vuot qué
kha ning bo cdp cua tang chira nude nén
da xay ra hang loat cdc tdc dong tiéu cuc
do khai thac nhu can ki€t cuc b9, gia tang
qud trinh 6 nhiém trén bé mat, gia tang
qud trinh nhiém man, syt lin nén dat.

Theo Hoi Pia chat thuy van Viét
Nam [3], tinh dén ndm 2015, muc nudc
ngam cua Pong bang song Ctu Long da
bi tut giam khoang 15m. Néu nhu trudc
day, giéng khoan can d6 sau khoang 100m
1a ¢6 thé khai thac duoc ngudn nudc dap
g nhu cau sinh hoat thi nay phai khoan
siu gip d6i, mot ty 1& 16n ngudn nudc
ngdm & PBSCL di bi nhiém min, 6
nhiém ngudn nudc khong st dung duoc.

C6 rat nhleu phuong phap khoan
khai thic ngudn nudc dudi dat. Tuy thudc
vao muc dich st dung cling nhu dac diém
cdu tao t?mg dia chat ma su dung céc
phuong phép khoan giéng khic nhau. Tuy
nhién, cho dén nay tat ca cédc giéng khoan
dia chét thay vin, khai thic nuéc dudi dat
déu 4p dung cdc phuong phdp khoan sau:
khoan xoay — rtra thudn, khoan xoay — thoi
khi, khoan xoay — rura nghich va khoan
dap cép.

2. CAC CONG NGHE KHOAN KHAI
THAC NGUON NUOC TRONG
VUNG PIA CHAT CO THANH
TAO BO ROI KHU VU'C PBSCL

Giédi thiéu cong nghé khoan tham
do va khai thac nwée dwdi dat

Cac cong nghé khoan tham do va
khai thc nuéc dudi dat hién nay da &p
dung trén thé gidi va ¢ Viét Nam gém 4
loai hinh thitc khoan chinh:

(1) Phuong phap khoan xoay - rtra
thuan;

(ii) Phuong phdp khoan xoay thdi
khi;

(111) Phuong phap khoan xoay rura
nguoc;

(iv) Phuong phap khoan dap cap.

Vé phuong phdp khoan xoay rira
thuan, mdt trong nhitng nhugc diém chu
yéu cua khoan xoay cé rira bang dung
dich sét 1a sy tao thanh vo sét trén thanh 15
khoan va tang dat dd chira nudc. Mic du
16 khoan sau dé da dugc lam sach dung
dich sét, khoi phuc do nha nudc cua téng
chtra nuéc, nhung it nhiéu van anh hudng
dén hiéu suét khai thic ciia giéng khoan
sau nay. Tong hop mot sé nhugc diém
nhu: (i) trong qua trinh khoan, mun khoan
s€ bit nhét vao cic khe nut, gdy khé khan
cho viéc stic rira phuc hdi tang chira nudc,
(i1) ruai ro trong qud trinh khoan cao do
mun khoan léng dong nhanh, (iii) tde do
khoan trong d4 cling rat cham va (iv) han
ché duong kinh cua giéng khoan. Viéc
khoan cac gleng nuoc trong thanh tao bo
roi (1a dic diém dia chat cua ving
PBSCL) bang cong nghé khoan xoay rira
thuan c6 thé din t6i sy suy thodi ning suat
cic giéng khoan sau mot thoi gian khai
thac, tham chi ngay sau khi méi thi cong
xong néu nhu giéng khong dugc thi cong
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mot cdch chinh xdc va ddm bdo cic yéu
cau ve ky thuat.

Cong nghé khoan tudn hoan nguoc
la mdt trong nhitng cong nghé khoan c6
hiéu qua rat cao khi khoan céc giéng
khoan khai thic nudc quy mé 1én trong
cdc vung tram tich bo roi. Tir cdc co so 1y
thuyet va thuc tién 4p dung cong ngh¢
tudn hoan nguoc vao san xuat, phan tich
va lya chon so dd cong nghé phit hop véi
viing dong bang Nam Bo. Tuy nhién, céng
nghé¢ khoan nay chi thich hgp cho viéc
khoan 16 khoan c¢6 dudng kinh 16n, chiéu
sau 16 khoan bi han ché va phai khoan
nhanh — lién tuc trong thoi gian ngén vi
thanh 16 khoan dé bi sap — 1¢ do khong str
dung dung dich sét tao thanh vo 16 khoan.

Khoan dap cép hién nay rat it sir
dung vi n6 dat dugc tdc do khoan thép,
hao ton nang luong, hay bi su ¢ va chiéu
siu giéng khoan bi han ché. Choong
khoan hoan toan khac vdi cdc phuong
phip khoan xoay, tiét dién ngang cia
choong c6 céac hinh chir I, chir thap, hinh
moéng ngua va miii nhon (pick). Su dap
trong 16 khoan dugc tao ra nhd mdy khoan
¢6 cdc co cau tay quay, thanh truyén
chuyén dong 1éch tam tao ra cac cu dap
ctia choong 1én ddy. Sau mdi cd dap thi
chodng tr xoay di mot géc cb dinh
(khoang 15 dd) theo chiéu tiy theo chiéu
bén cua cdp (cdp thuan va cdp nghich).
Nhu vay tai trong Ién ddy nho vao su roi
tu do cua chodng tir trén do cao nhat dinh
cich day 16 khoan (thuong d6 cao nay
trong khoang 0,8 - 1,2m).

Phuong phdp khoan tién tién than
nho (slim hole) hién nay da duoc 4p dung
trong khai théc dau khi va khoan tham do
khai thdc nuéc dudi dat. Giéng khoan thi
cong theo cong nghé nay tiéu hao it vat tu
nguyén liéu hon (thép, xi mang, dung
dich...). Nhung mot s6 van dé c6 thé nay

sinh lién quan dén 1am sach hé khoan,
trim xi ming boi khoang tréng hinh
xuyén han ché hodc khong gian dé tmg
phé véi su c¢b dan dén giam thiéu loi
nhuan trong thi cong.

Cac cong nghé khoan da va dang
ap dung ¢ vung PBSCL

Cic giéng khoan trudc diy déu duoc
thi cong theo céc diy chuyén cong nghé
truyén théng nhu khoan xoay rira thuan,
khoan dép cdp, khoan xoay th6i khi. Qua
qud trinh khéo sét thuc té thuc hién dé tai
KHCN cip Nha nuéc [5], nhan thiy hau
hét céc cong nghé khoan giéng & céc tinh
khu vuc PBSCL la giéng nhau va la cac
cong ngh¢ khoan truyén thong theo hinh
thirc tuan hoan thuan. Chi mot sé it gleng
cong suat 16n hién nay dugc thi cong bang
cong nghé tién tién 13 khoan tuan hoan
nguoc trong cdc ving dia chat c¢é thanh
tao bo roi.

Khoan xoay rira thugn

Khoan xoay la phuong phap khoan
giéng truyen théng va duoc tmng _dung
rong rdi nhat hién nay. Céc nguyén tic cia
khoan xoay duoc dua trén mdt than cay
khoan xoay lam bang ng khoan c¢6 chiéu
dai dai khoang 6m. Mot miii khoan dugc
gan lién voi mot bo 6n dinh c6 khdi luong
16n hodc c6 khoan & cudi cot 6ng khoan.
Phéan trong luong gia tai va duong kinh
ngoai 16n hon ciia bd 6n dinh & ngay trén
miii khoan gitip duy tri 16 khoan & vi trf
thang ding khi tién hanh qué trinh khoan.
Cubng khoan 1a két cdu réng va c6 chira
dung dich khoan dugc 1am bﬁng bun hoac
khong khi luu thong gitip ha thip than
khoan thong qua cdc voi phun trong céac
mii khoan va doc theo bén ngoai cua than
mdy khoan. C4c hoat dong quay cua cic
mii khoan lam v& vun vat liéu va cac
dung dich khoan mang nhitng manh khoan
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1én trén mat dat noi ho sép dat san trong
mot bé chira bun.

bay la mot phuong phdp rira mun
khoan & ddy 16 khoan, dem miin tir ddy 1én
khoi mat dat thong qua khoang khong
vanh xuyén gitra bén ngoai can khoan va
thanh trong 16 khoan. Bo dung cu khoan
tuan tu tir dudi 1én bao gdm:

- Ludi khoan hodc choong khoan
(13) dén 6ng mau (néu cd) (12)

- Pau chuyén tiép (11)

- Cén khoan (9) (10) (c6 thé c6 can
nang)

- Va trén cung la can chu dao (7)

- Cac bo phan con lai thé hién nhu
trén Hinh 1.

Nhu vy, duong di cta dung dich
nhu sau: nudc ria tir hé dung dich hit qua
6ng (5) nho' mdy bom piston sau d6 day
qua Ong cao dp (4), qua dau xanhich (6),
qua can chu dao (7) va cac can khoan 9
qua 6ng mau (12) va ludi khoan (13) 1am
sach mun khoan ¢ ddy sinh trong khi
khoan dem qua khoang khdng vanh xuyén
va di 1én mat dat qua cdc méang dan, hd

lang min va tran vé h6 chira dung dich.
(Hinh 1).

1-Bdng cd kéo bom dung dich
14 2-Puli bom dung dich
EL(“' E 3-8upap (van) bom
E] . 4- Ong cao su dp sudt cao (Gng déy)
= 5- Ong hut dung dich
B 10 6-Xan nhich
7-Cén chii dao
N 8-Ban roto
:(H 9-Cén khoan
12 10-Cén nang
il 11-Dau chuyén fiép
T3 12-8ng méu

13-Luioi khoan

Hinh 1. B6 dung cu khoan xoay rira thudn tir
duoi lén trén [1]

Phuong phdp khoan xoay c6 rua
thudn thuong dugc s dung hai kiéu may
khoan 13 may khoan c6 dau mam cdp diéu
khién dp luc 1én day bang thiy luc (dp luc
dau €p) va quay can chu dao nho mém cép
nay, kiéu may khoan nay thuong la kiéu
tinh tai dat trén sat xi va di chuyén nho
vao cdu va xe tai nhu trén Hinh 2.

Hinh 2. Mdy khoan xoay rita thudn co dau méam cap [1]

Loai mdy khoan khéc 1a kiéu roto,
loai nay khong c6 mam cip ma thay bang
ban roto, can chi dao quay nho ban roto
nay va diéu khién 4p luc 1én ddy 16 khoan

nho bo phanh toi, hé thdng cdp va toan bo
h¢ can. Minh hoa cho loai may khoan nay
duoc thé hién (Hinh 3).
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Loai may khoan kiéu tuy ché theo
phuong phdp khoan xoay cé rtra thuan
hién dang dugc dp dung rong rai ¢ vung
DBSCL [5]. Do ddc diém dia hinh, dia
mao vung song nudc, duong giao thong —
cau pha di lai khé khan nén nguoi dan noi
day da cai tién cong nghé ché tao ra loai
mdy khoan nay. Chiing c6 thé thdo - lip
thanh nhiéu cu kién nhé dé van chuyén
va c6 thé lap dat lai dé dang khi sir dung.
Gian khoan thoat nhin khd don gian,

Nhu vay trong khoan dia chat thiy
van thi phuong phdp khoan xoay rtra
thuan st dung céc thiét bi khoan tinh tai
va ty hanh, con diéu 4p 1én ddy giéng
béng hai kiéu: thuy lyc (mam cdp — truc
spinden) va phanh tdi — hé cot can khoan
(khoan roto).

A Pt /;ﬁ._ :/{‘ﬁ/'_;'i’-l‘e.:)_ e /‘ O _
Hinh 4. Mdy khoan xoay rira thudn, can khoan, mii khoan, kiéu tw ché ¢ PBSCL [5]

Hinh 3. Mdy khoan xoay ria thudgn kiéu roto [1]

nhung theo diéu tra thuc té chiing c6 thé
khoan dén d¢ sdu trén 500m trong ving
dia chét c6 thanh tao bo roi & DPBSCL; toc
d6 khoan c6 thé dat dén khoang 20-
30m/h; duong kinh 16 khoan c6 thé dat
dén 100-150mm & d¢ sau S00m. Nhugc
diém cia ching 12 khong thé khoan duoc
16 khoan c6 duong kinh 1én trén 300mm
va 16 khoan qua sau. Viéc khoan duong
kinh 16n va 16 khoan siu thudng dugc
thyc hién do mdy khoan tu hanh (Hinh 4).

Phuong phap khoan roto su dung
trong khoan dia chat thuy vin phd bién
hon vi ¢6 tdc dd khoan rét cao, c6 thé dat
t61 30m/h, thuan loi cho cong doan mo via
va goi dong tranh dugc céic su cd sap 1o.
Trong khi phuong phép diéu 4p thuy luc
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chi str dung cho cdc giéng c6 dia tang da
cung va ran chac.

Céc co che diéu khién hoat dong
khoan dugc cung cap hodac & ban quay
(ban 6 dia) hodc tai can xoay (0 dau trén

cung). Cac gian khoan cling chira mot soi
day cdp dugc sir dung dé nang cao va ha
thap 6ng khoan va dng chdng thanh giéng
khoan.

by

a)

Hinh 5. Mt s6 dang miii khoan dién hinh cho lghoan xoay (a - miii khoan tiéu chudn [6]; b —
mii khoan ty ché o DBSCL [5])

Trong khoan xoay, kich thudc 15
khoan 16n hon kich thuéc 6ng chdng.
Trong cic dia chat bdi tich, toan bd 18
dugc hoan tat trudc khi dng chdng duoc
lap dat. Véi cic giéng trong cdc tang dd,
chiéu dai phan 16 khoan duoc chéng dd s&
dugc khoan, sau d6 6ng chdng duoc lap
dat, sau d6 kich thudc mii khoan duoc
giam di va phan giéng ¢ tang d4 duoc
khoan cho dén khi hoan thanh.

Khoan xoay rtra thuan thuong su
dung dung dich sét dé 1am On dinh thanh
16 khoan. Dung dich dat sét c6 thanh phan
gém dung dich bentonite va nudc. Dung
dich nay phuc vu mét s6 muc dich nhu: (i)
loai b6 manh v& va mun khoan tao ra khi
khoan ra khéi hé khoan, (i1) ngan chdn su
sup d6 cua cdc 16 khoan va giam sy mat
nude cho qué trinh khoan bang céch hinh
thanh mot 16p loc phu trén thanh 16 khoan,
(iii) tam hodn qué trinh cit khi khoan thi
dung lai, (iv) lam mét va lam sach cac
cudng khoan va miii khoan, va (v) bdi tron
R truc miii khoan va céc bd phan bom bun.

Sau khi mun khoan duoc dua Ién
cdc bé bun, dung dich dugc dua tro lai
bang mot may bom bin vio 6 xoay ¢ dau

ctia can truyén dong, sau d6 di xudng qua
than khoan. Cé4c bé bun thudng c6 dang 1a
hinh chir nhat véi khdi lugng bun c6 thé
chira dugc tor 200-800 lit va co thé chira
nhiéu vich ngin dé hd tro trong viéc tach
mun khoan tir dung dich khoan trudc khi
dua vao hé théng bom tudn hoan. Mot
thiét bi tich cdt c6 thé dugc sir dung dé
tiép tuc loai bo cit va "ky sinh tring"
khac. Mot s6 mun khoan c6 thé léy truc
tiép tir c4c 16 khoan truéc khi chat 1ong va
miin khoan tran vio bé.

O Viét Nam, hau hét cic giéng
khoan khai thac nudc quy md cong nghiép
déu duoc khoan bang phuong phép khoan
tudn hoan thuan thong thuong. Khi khoan
bang phuong phdp khoan tuin hoan thuén,
dd nhét va van toc dang 1én cua dung dich
khoan 12 nhirng yéu t6 quyét dinh hiéu qua
rira sach mun khoan tai ddy 16 khoan. Tuy
nhién, do bi giéi han vé cong suit cia
mdy bom dung dich nén hi¢u qua rtra sach
min khoan ctia hau hét cdc mdy khoan
roto tudn hoan thuédn bi gidi han trong cic
16 khoan ¢6 duong kinh tr 550mm tr¢ 1€n,
trong khi duong kinh 16 khoan nay nhiéu
khi con chua phit hop véi cdc giéng khai
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thac nude c6 cong suét 16m, dac biét 1a cac
giéng duoc boc soi. Hon nita khi ting
duong kinh 15 khoan thi tbc d6 khoan cia
cic mdy khoan tuan hoan thuan giam déng
ké. Puong kinh 16 khoan 1én thi van tdc
dong dung dich tir ddy 16 khoan 1én dén
miéng 15 khoan rat cham, cac phoi khoan
lai ¢6 xu huéng chim xudng lai ddy 18
khoan, nhu vay tde d6 khoan sé cham.

Khoan xoay st dung dung dich dat
sét: dung dich dat sét c6 thanh phan gdbm
dung dich bentonite va nudc. Dung dich
nay phuc vu mot ) muc dich nhu: (i) loai
bo manh vé va mun khoan tao ra khi
khoan ra khéi hé khoan, (i1) ngan chdn su
sup d6 ciia céc 16 khoan va giam sy mat
nude cho qué trinh khoan bang céch hinh
thanh mot 16p loc phu trén thanh 16 khoan,
(i11) tam hodn qud trinh cit khi khoan thi
dung lai, (iv) lam mét va lam sach cic
cuéng khoan va miii khoan, va (v) bdéi tron
b truc miii khoan va céc bd phan bom bun.
Sau khi min khoan duoc dua 1én cdc bé
bun, dung dich dugc dua tré lai bang mot
mdy bom bun vao o xoay 0 dau cia cin
truyén dong, sau d6 di xudng qua than
khoan. Cic bé bun thudng c6 dang 12 hinh
chit nhat véi khéi luong bun ¢ thé chia
dugc tir 200-800 it va c6 thé chira nhiéu
véch ngin dé hd tro trong viéc tich min
khoan tir dung dich khoan trudc khi dua
vao lai vao hé théng bom tuin hoan. Mot
thiét bi tich cit c6 thé duoc sir dung dé
tiép tuc loai bo cat va "ky sinh tring"
khac. Mot s6 min khoan cé thé léy truc
tiép tlr céc 18 khoan trude khi chét 16ng va
min khoan tran vao bé.

Khoan tuan hoan nguoc

Vé cong nghé tién tién trong khai
thac nudc dudi dat 1am ting hiéu suat khai
thac cta cdc giéng khoan, niam 2009, tic
gia Tran Vin Chung da viét vé viéc lua
chon so d0 cong nghé khoan tuidn hoan

nguoc trong khoan khai thdc nudc ngdm &
dong bang Nam B9 [2]. Coéng nghé khoan
tudn hoan nguoc 1a mot trong nhitng cong
nghé khoan c6 hiéu qua rat cao khi khoan
cic giéng khoan khai thic nudc quy md
16n trong céc viing trim tich bé roi.

Nguyén 1y khoan tudn hoan ngugc:
Trong phuong phdp khoan tuan hoan
ngugc, dung dich khoan chay ty do bdi
trong luc tur hd chira theo khoang vanh
khan bén ngoai can khoan xudng ddy 15
khoan va sau dé dugc hit 1€n bén trong
can khoan cting voi miin khoan va xa vao
hé 1ang. P& ngan ngira sy sap 16 ctia thanh
vach 16 khoan, muc dung dich can duoc
gilr toi thiéu 13 ngang bang mit dat trong
sudt thoi gian thi cong, ngay ca khi mdy
khoan tam ngimng hoat dong dé ngin chin
su suy giam 4p lyc thuy tinh trong 16
khoan. Ap lyc thily tinh ctia cot nude cong
v6i dp luc ctia van tdc (quén tinh cia dong
dung dich chay xuong) bén ngoai cén
khoan gitp gitr 6n dinh thanh 16 khoan.
C6 nhiéu phuong phap khic nhau dé duy
tri sy tudn hoan dung dich, tuy nhién, trén
thuc té, phuong phdp st dung mdy bom ly
tam va phuong phap st dung mdy nén khi
duoc sir dung pho bién nht.

Phuong phap st dung bom ly tdm
(Hinh 6): Trong so db nay voi hit cua
mdy bom ly tdm dugc noi voi cn “xa
nhich” va qua d6 1a can khoan. Hé thong
nay khd don gian, tuy nhién hiéu suét sir
dung khong cao do gidi han hit cia may
bom ly tam.

Phuong phédp st dung may nén khi
(Hinh 7): phuong phédp nay st dung may
nén khi dua trén nguyén ly bom airlift. So
dd nay hién duoc sir dung phd blen trong
khoan tudn hoan ngugc do hi¢u suit cao,
c6 thé khoan dugc cdc giéng khoan duong
kinh 16n va siu.

350

VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

{ 4 — 1 sy b Iy thm
p* 1 Hg, p- 21 phun
| 3 s quay
4 bam il
§ cho thoulIml
}‘ v o

or i b|hnlﬁl

4 meky bom by thim

15% démg dung djch

Hinh 6. So do khoan tudn hoan ngiwege ding
bom ly tam [2]

Cdc so d6 cong nghé khoan tuan
hoan nguoc gébm: — Bom ép dung dich
vao khoang vanh khdn — Bom ly tdm. —
Bom jet — Bom bang may nén khi.

Khoan rtra ngugc hoan toan c6 uu
diém dic biét khi khoan nhimng giéng
nude c6 duong kinh 16n hon 350-400mm.
Trong khoan rtra ngugc, bo dung cu khoan
hoan toan twong tu nhu khoan rira thuin
nhung théng thuong can khoan st dung
kich thuwéc 16n hon, cu thé duong kinh
thay doi tir 114-219mm.

Bom dung dich ciing st dung loai
luu lugng 16n hon tuy thugc vao dudng
kinh va d6 sau giéng khoan thi cong. Nudc
rra dugc bom nhd bom dung dich di tr
mdy bom dén khoang khong vanh xuyén
toi day giéng 1am sach min khoan va ddy
giéng, sau d6 di vao trong cot can khoan va
di qua san rung toi hd chira dung dich. Nhu
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Hinh 7. So' do6 khoan tudn hoan ngugc ding
mdy nén khi [2]

vay chu trinh di cia nudc rira ngugc ngugc
vOi trong truong hop rura thuan.

Uu diém khoan tuan hoan ngugc:
Cic khu vyuc gan giéng cia céc 16 khoan
tuong dbi yén tinh, khong bi xdo tron va
khong bi 6 nhidm véi cdc chat phu gia
thém vao khi khoan; d6 x6p va do tham
cta tang kién tao van gitt dwoc gan nhu
diéu kién dia chat thuy vin ban dau cua
n6. Céc 16 khoan c6 dudng kinh 16n c6 thé
dugc khoan mot cdch nhanh chéng va
kinh té. Khong can lap ong chéng trong
khi thi cong khoan giéng. Ong loc cling c6
thé duge lap dat mét cach dé dang nhu la
mot phan cta qud trinh 1ap dit dng chong.
Hau hét cdc cu tao dia chat c6 thé duoc
khoan bang phuong phdp nay, ngoai trur
céc ting dia chit tao thanh tir cdc loai dd
magma va d4 bién chat. It c6 kha nang xay
ra x6i mon trong céc 16 khoan vi van toc
ctia dung dich khoan 12 twong ddi thap.
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Tuy nhién, do cic dic diém vé day
chuyén thi cong ma cong nghé khoan tuan
hoan ngugc ciing ¢6 nhitng nhuoc diém
clia n6 bao gdm: Can cung cip mot luong
nudc lon trong qud trinh khoan. Gian
khoan tudn hoan nguoc va céc thanh phan
ciu tao cua né thuong cé kich thudc 16n
va dat tién. Cong nghé khoan tuan hoan
nguoc doi hoi hd ling bun phai c6 kich
thudce 16n.

Moét s6 vi tri khoan ngoai thuc dia
khong thé tiép can dugc vi kich thudc
gian khoan qud 16n. Dé hoat dong hiéu
qua, cong nghé khoan tudn hoan nguogc
thudng doi hoi nhiéu nhan vién hon so véi
céc phuong phap khoan khéc.

Phuong phdp khoan tuidn hoan
nguoc chi dp dung thuc sy thuan lgi va cé
hiéu qua trong diéu kién trAm tich bd roi
va myc nudc tinh tai vi tri khoan khong
nho hon 3-4m. Diéu kién dé dam bao 6n
dinh thanh 18 khoan dugc thé hién qua
cong thirc sau: p>c.

Trong d6 p = hyy, — dp suét 1én
thanh 16 khoan cta cot nuéc, h, - chiéu
cao cuia cot nudc trong 16 khoan tinh tir
muc nudc tinh trd xudng (m), v, - ty trong
cua nudc, 6 - ap suat toa tia cua dat dd
trong 16p kém on dinh nhét (c6 hé sb ma
st trong nho nhat).

Cic tinh todn 1y thuyét ciing nhu
kinh nghiém thi cong thuc té cho thiy
rang trong cdc diéu kién kém On dinh nhét
thi gid tri 4p suét toa tia cua dat d4 ¢ trong
khoang 0,3 — 0 4kgc/cm tac tuong Ung
v6i dp sut nén clia cot nude cé chiéu cao
3-4m.

Khoan phun dp luc cao

Khoan trong cdc tang klen tao
khong rin chic véi ngudn nude sin c6 doi
dao cho phép khoan phun ap luc 1a mot

phuong phdp khoan kha thi. Thuong duoc
sir dung trong khoan giéng tudi tiéu ndng
nghiép. Khoan phun 4p luc hoat dong
duoc bang céch luu théng nude xudng qua
mot ciu triic que ¢6 kha ning cit bang x6i
rua ap luc cao tur phia trudc cia cdc miii
khoan. Qud trinh phun cit theo khoang
trbng hinh khuyén va trong hd ling dé
nude c6 thé duoc tdi sir dung vao qud
trinh khoan.

Khoan phun dp lyc trong cac tang
kién tao nira ran chic c6 thé dugc hd tro
bang céch st dung k¥ thuat dap lién tuc dé
cit qua cdc 16p dia chat cing. Ky thuat
nay 1a sy két hop cua phun va bo va dap.
Mot miii khoan xoay c¢6 hinh dudi ca cé
thé duoc sir dung va cic dng chuyén dong
xoay dé ct tao 16 khoan. Tat ca cic dang
mdy khoan thity luc déu doi hoi céc 16
khoan phai dugc giit du nude cho dén khi
n6 dugc chéng d& hoan toan.

Mot bién thé cua phuong phap
khoan phun 4p luc 1a phuvong phap x6i rua
dudi ma & d6 cdc 6ng rira duge dua vao
bén trong phan 6ng loc thu nudc theo mot
su sip xép trude d6 sao cho nuéc dudi dp
luc dugc bom qua dng rira & dudi cling
ctia phan ong loc thu nudc. Céc hoat dong
phun 4p lyc lién tuc cho phép phan dng
loc chim xudng vi tri thiét ké ma khong
can bét ky qud trinh khoan nao trudc dé.
Cic giéng da dugc khoan phun nuéc dp
luc t61 do sau 1000 feet va cac don vi
khoan giéng dd st dung ky thuat phun
hodc rira dp luc dé dit phan ong loc thu
nuéc & cic 16 khoan di hoan tat dé dam
bdo vi tri ciia ching & muc dd chinh xac
mong mudn.

Khoan than nhé két hop khoan bung

Mot trong nhitng giai phdp giam chi
phi, rui ro, thoi gian thi cong trong tham
do khai thic nudc dudi dat 1a khoan giéng
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than nho, don gian héa va két hop voi ludi
khoan bung. Khi duong kinh 6ng két thiic
cua giéng cong nghi¢p bang hodc nho hon
100mm, giéng thuong dugc khoan voi
choong 3 cénh hodc 3 chép xoay. Giéng
¢6 thé khoan bang nuéc 13 hodc dung dich
sét. Giéng c6 thé duoc khoan theo chiéu
thang dung hodc xién. Mot diém noi bat 1a
v6i loai giéng nay c6 thé duoc thi cong
boi gian nhe, thdo lip dugc, van hanh don
gian, tiéu hao it nhién licu.

Cong nghé khoan giéng duong kinh
nho c6 nhitng dac dlem khéc véi cic giéng
¢6 duong kinh truyén théng. Su khac biét
nay lién quan dén khe hé vanh xuyén giita
thanh giéng va bo khoan cy, ché do thiy
dong lyc giéng khoan, tinh chat dung dich
khoan sir dung, d6 bén va d6 on dinh cta
thiét bi va dung cu khoan...

Cong nghé khoan giéng than nho
dugc dp dung vao céc truong hop dac thu
nhu: khoan vao cic cau tao nho, khoan cat
Xién tir than cdc giéng duong kinh 16n
dang khai thiac nhung da sut giam luu
lurong nham nang cao hiéu qua khai thic
va ting cuong kha ning thu hdi nudc,
dau... Trén thé gidi, cong nghé khoan
xién va khoan ngang v6i duong kinh nhd
mdi duge nghién ciru dp dung tir nhiing
nam 1985 tro lai day.

Cong nghé khoan giéng than nho da
dugc tng dung thanh cong va hiéu qua dé
khoan cic giéng tim kiém, thdm do va khai
thac nudc dudi dat va dau khi. Theo thong
ké, di c6 trén 6.000 giéng than nho dugc
khoan tai bé trdm tich Pattani (vinh Thdi
Lan), hang trim giéng thdn nho duoc
khoan trong khu vyc phia Bac clia bé
Malay-Thé Chu va mot s6 giéng ngoai
khoi Bintulu (Sarawak, Malaysia). Tai Vi¢t
Nam, Unocal va Chevron di khoan 29
giéng than nho tai L6 B, 48/95 & 52/97 [1].

Giéng khoan thi cdng theo cong
nghé nay tiéu hao it vat tu nguyén li€u
hon (thép, xi mang, dung dich...). Nhung
mot s6 van dé c6 thé nay sinh lién quan
lam sach hd khoan, trdim xi maing bai
khoang tréng hinh xuyén han ché hoic
khong gian dé tmg phé véi su ¢ dan dén
giam thiéu loi nhuén trong thi cong.

Theo két qua nghién ctru dia chét -
dia vat 1y va két qua thu duogc tir cic giéng
da khoan, khu vuc khoan giéng than nho
c6 dp suét twong d6i on dinh, c6 thé chia
thanh 02 khoang véi dic diém sau:

- Tu 0 - 150 - 200mTVDss la cac
trAm tich tre, tiém 4n rui ro khi nong sé&
duoc loai trir béng cach su dung dung dich
khoan gdc nuéc 1.1 g/l va tranh khoan vao
cic khu vyc nghi ngd ton tai tang khi
nong, thong qua két qua nghién ctu di
thuong dia vat 1y va khao sat khi nong;

- Tir 300 - 600mTVDss 1a cic tram
tich cat sét xen kep c6 tudi Oliiocene
mudn dén Pliocene c¢6 ché do ap suét on
dinh va khong chura tii khi;

Do dic diém dia chét 13 cdc trAm
tich luc nguyén cé thanh phan thach hoc
cha yéu 1a cit sét xen kep, vi vdy céc
choong khoan chuyén dung (choong
khoan cédnh han cho doan mé 16 va
choong khoan kim cuong nhin tao cho
céc cap dudng kinh nho) dugc nghién ciru
va dp dung gitip tang toc do khoan, ting
tudi tho choong khoan va tiét kiém thoi
gian thay choong.

Theo ket qua cua cac gleng khoan,
mac du co ton tai di thuong dp suat O cac
tang chtra tdi khi nang, nhung do ting chira
cha yéu 1a trAm tich séng ngdi, chau thd
gdm nhiéu than cit va sét kha mong, xen
kep va miic d lién tuc kém dan dén thé
tich ting chtra bi gidi han. Vi vay, neu gap
di thudng dp suét, thi quy md su cd nho va
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dé dang khong ché. Ngoai ra, dat da khu
vuc ndly mém, c¢6 thé khoan vdi tdc do
khoan (ROP) rat cao v6i ché do thuy luc t6i
da phit hop nhét cho viéc 1am sach giéng.

Yéu t6 cong nghé:

Véi dic diém dia chat trén, giéng
than nho thuong c6 3 cdp dudng kinh
giéng tuong ung. Cic giéng khoan than
nho dugc thiét ké va khoan boi 3 cép
duong kinh giéng 1a 450mm, 300mm va
200mm. Trong d6, cip ong chong 168
hoic 125mm dugc sir dung 1am dng chdng
va 6ng khai thic, dugc trdam xi ming cho
toan bo than giéng duong kinh 300mm.
Theo danh gid so bg, thoi gian khoan va
hoan thién giéng khai thic nudc than nho
trung binh 12 6 - 10 ngay/giéng v&i chi phi
khoang 200-300 triéu VND. Ngoai ra, dé
phuc vu cho cbng tic sira chita giéng
trong qud trinh khai thic, quy dao cua
giéng than nho phai tudn tha theo cic tiéu
chi sau [1]:

Trudic nam 1983 1984-1993
Chiéu sdu doc theo giénag
SO0ft | 26inch | 26inch
1.000ft 20inch 13%inch
4.500ft 13%inch Q%4inch
10.500ft Q54inch | 9inch

- Diém bt dau khoan xién nam duéi
mat dat 7 - 10m;

- Cép duong kinh giéng 300 c6 géc
nghiéng khong vuot qud 60°, do
gap khic 16n nhat khong vuot qud
8°/30m cho phan trén va 4°/30m
cho phan dudi;

- Cép duong kinh giéng 450 duoc
khoan vio ting san pham tuong
dbi thang va c6 géc nghiéng khong
vugt qua 50° va do gip khic
khong vuot qué 4°/30m.

Pé giéng than nho c6 cu tric phi
hop, dé xuat md hinh thay ddi cau tric
giéng (Hinhn 8 va giam 1 cdp dudng kinh.
Viéc giam sd luong va kich thudc cia cip
duong kinh giéng di gidp ting toc do
khoan va hoan thién giéng, giam chi phi
dung dich khoan, dng chong va xi mang
cla giéng.

1994-1996 1997 dén nay

| l 12%;inch
! 133&inch

%4inch 8%inch

J Finch | &¥ainch

Hinh 8. Lich sir phdt trién cong nghé khoan than nhé [1]

Trong qué trinh khoan va hoan thién
giéng than nho, chiéu dai than trin khong
nén vugt qua 600m nhdm han ché cdc sy cb
c6 thé xay ra do gidi han moment xodn ctia
can khoan, ciing nhu giéi han thiét ké vé
thé tich ctia khi xAm nhap (kick tolerance).

Lu6i khoan bung (Hinh 9) duoc
diéu khién bang dp luc dung dich khoan,
c6 kha nang tu bung va khép lai, cho phép
khoan tiép tuc sau khi da chong 6ng khai
thai thic trong khoang ting chira véi
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duong kinh 16n hon ban than dudong kinh
6ng khai thic nham ting tiét dién nhéan
nudc nhu vay tang hi¢u suét 1am viéc cua
6ng loc.

Trong thyc té thi cong, ty thudc
diéu kién ty nhién, giao thong, kha nang
cung ing vat tu, nguyén nhién liéu phuc vu

T

oA
-

Hinh 9. Hinh danh luéi khoan tu bung [4]

3. KET LUAN

Trén thé gidi va trong nude c6 nhiéu
giai phdp cong nghé khoan tham do khai
thdc nguén nude. Tuy thudc viao muc dich
sir dung ciing nhu dic diém ciu tao tang
dia chat khu vuc can khoan ma sir dung céc
phuong phdp khoan giéng thim do khai
thac khac nhau. PBSCL 1a viing c6 cdu tao
dia chat thanh tao bd rdi nén c6 nhidu giai
phap cong ngh¢ khoan c6 thé 4p dung
duoc. Moi gidi phdp dp dung déu c6 nhiing
vu va nhuoc diém riéng, nhung phd bién
nhit tr xwa dén nay trong khu vuc 1a
phuong phap khoan xoay - rtra thuan vi
nhitng wu diém ctia n 12 ngoai nhitng mdy
khoa tu hanh cong suét 16n con c6 nhimng
loai mdy khoan gon nhe c6 thé dén nhimng
noi dia hinh kh6 khan, khoan nhanh va chi
phi phu hop, cic giéng khoan dap ung du
cong suat vira va nho,... Ké dén 1a cong

khoan, cting nhu nham giam rui ro ket, bep
can ong chbng, cong nghé khoan két cau
phan doan ky thuat dugc dp dung, thong
qua viéc thay d6i duong kinh khoan (giam,
tang), tich cong tic két cdu ong chéng
thanh 2 hodc nhiéu budc (Hinh 10) [6].

| L+-30" conductor
| setin 36" hole
- at100-130 ft

| Le-20" casing
setat 2000 ft

E 13 3/8” casing
" setat 5000-5500 ft

41i2" tubing
2 9 5/8” packer
at 9600 ft

| 9 5/8” casing
[ st 9800 ft

Danian perfautlons

@l U cretaceous.
b

B perforations

<7 linerset .
At 11,000 ft

Hinh 10. Vi dy két cau dién hinh giéng khai
thdc dau chong éng tach doan [7]

ngh¢ khoan tudn hoan nguoc, cho hiéu qua
kinh té cao nhung chi thich hop cho nhung
vung thudn tién giao thong va can nhu cau
khai thic ngudn nudc 16n. Mot s6 cong
nghé khoan thim do va khai thic ngudn
nuéc khic cling c6 thé dp dung nhung
khong thich hgp nén kha nang 4p dung
khong cao.

Hién nay vdn d& nghién ctu, lya
chon ky thuat khoan va phuong phap
khoan sau cap nudc cho ving khé khan vé
ngudn nudc ving PBSCL 1a rit quan
trong do nguoi dan hoan toan khai thac
nudc ngﬁm dang tu phat phuc vu nhu cau
riéng ho gia dinh hoac cum hd gia dinh
nén néu khoan giéng khong c6 nudc hoic
su dung giéng mot thoi _gian luong nude
cung cap kém 1a bo giéng ma khong cé
cac bién phap xu ly phu hop dé dang giy
6 nhiém ngudn nudc ngam.
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TINH TOAN XAC SUAT MAT AN TOAN CHO CONG TRINH KE THEO
LY THUYET PQ TIN CAY

Calculation of the failure probability of embarnkments based on the theory
of reliability

NCS. Dodn Viin Hué

Vién Khoa hoc Thuy loi mién Nam;
PGS. TS. To Van Thanh

Vién Khoa hoc Thuy loi Viét Nam

TOM TAT: Nghién ciru tinh todn chi ra dugc doan ke nao la mdt an toan nhat, do tin cdy la
bao nhiéu trén he thong céng trinh ké da xdy dung la yéu cau can thiét phuc vu cdi tqo, ndng
cdp va thiét ké xdy dung méi. Bai bdo nay gi0i thiéu cdch tinh todn woc lrong xdc sudt mdt an
toan va dé tin cdy cong trinh ké bang cdch tiép cdn xdc sudt ¢ mirc d Il va gidi thiéu phwong
phdp Monte Carlo.

ABSTRACT: Computing results showed that the embankment segment is the most unsafe, how
much reliability on the current system of embankment is a necessary requirement for improving,
upgrading and re-building. This paper introduces the estimation of the failure probability and
reliability of embankment by using a level Il simulation method and introduces Monte Carlo method.

1. PAT VAN PE

Mbi cong trinh ke bao vé bo 1a mot
hé két cau trén nén lam viéc trong diéu
kién tuong tic gitra ba mdi trudong: nudc -
nén - cong trinh. Trén mot tuyén k& gdm
nhiéu doan lién két v6i nhau thanh mot hé
thdng cong trinh k&. Trong qud trinh van
hanh, sy c¢d 16n nhéat xay ra ddi véi hé
thong ke 12 su ¢b v& ke, v6i sy cd nay s&
gay ra céc thiét hai 16n cho ban than cong
trinh va két cAu ha ting xung quanh ké.

Hién tai, ¢ Viét Nam, khi danh gid
an toan ke thuong su dung phuong phap
thiét ké tat dinh va tinh hé s6 an toan, khi
tinh toan theo phuwong phdp nay c6 rat
nhiéu han ché va trong nhiéu trudng hop
khong c6 co so dé tim ra nguyén nhén gay
do v3 cong trinh. Phuong phép thiét ké
ngau nhién va tinh do tin cay la phuong
phap thiét ké theo xu hudng hién dai, tién
bd hon phuong phédp thiét ké tat dinh va
tinh hé s6 an toan. Céc trang thai gi6i han
cling nhu cdc co ché phd hoai duoc md
phong bang céc mé hinh todn hodc cic md

hinh twong tng. Xdc suit phd hoai cua
mot bo phan cong trinh hay cdng trinh
dugc tinh tir ham tin cdy c¢6 nhiéu bién
ngau nhién dugc phan tich trén co s& cic
dir liéu quan st vé& cong trinh. Trong bai
bdo nay tdc gia gioi thiu cach tinh toan
ude lugng xéc sudt mat an toan va do tin
cay cong trinh ke bao vé bo song.

2. THIET LAP BAI TOAN TINH XAC
SUAT AN TOAN CONG TRINH KE

2.1. Céu tao cong trinh ke

Két cdu cong trinh k& thudng gém 3
phén: chan ke, than ke va dinh ke. Trén
mot mit cit ngang cong trinh ke song, tai
nhitng cao trinh khic nhau, mic do anh
huéng cua tai trong 1én cong trinh cling
khéc nhau.

Chan ke 1a diém tua cho két cau méi
va dinh ke. Két cau chan k& hién nay
thuong dugc su dung la loai chan khay
sdu bang cir tram déng thanh cum, coc
BTCT hoic 6ng buy BTCT trong bo dd
hoc, qua qud trinh van hanh khai thac
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nhiéu cong trinh k& bi hu hong ma nguyén
nhan duoc xac dinh 1a do mat 6n dinh két
cAu chan k2.

Than ke chinh 1a gié1 han pham vi
bao vé clia k& dbi vai bo tinh tir cao trinh
dinh k& va chan ke, chiu tdc dong cua
dong chay, séng, dp luc nudc va ap luc
dong thdm. Ciu tao 16p phi mai k& gom

R

than ke dinh ke ,

“V’T'
& £ |
« chan ke m

nhimg ciu kién roi ghép véi nhau. Giira
ching c6 khe hd dé cho nudc bén trong
thodt ra ngoai, tranh tic dong cta dp suat
nudc trong dat. Cau tao 16p dém nam ngay
duéi cic cu kién cta 16p phu, déng vai
tro nhu mot téng loc nguoc voi kich thudce
hat ¢& hat dam, san, hodc c6 thé dung vai
dia ki thuat.

Hinh 1. Két cau céong trinh ké bdo vé bo song

Pinh k& 12 phan nim ngang phia
trén cung cua ke, c¢6 tac dung bao vé than
ke d6i véi tic dong ctia dong chay mit va
cic tic dong khac; dong thoi c6 thé két
hop dudng quan ly, cong vién, hanh lang
di bo va duong giao thong ven ke. Vat lidu
lam dinh ke thuong cung loai voi vt liéu
1am nén duong phia trong.

2.2. Thiét lap bai toan tinh xac suit an
toan cac cong trinh ke

Pé tinh duoc dd tin ciy an toan cua
cong trinh k& bao vé bd sdng, nguoi thiét
ké phai dit duoc bai todn va giai dugc bai
todn d6. Céc cong vige dé tién toi dat va
giai dugc bai todn bao gbém: thu thap cac
sd liéu vé «cong trinh, phén tich thong ké,
tao cdc bién ngau nhién, 1ap ham tin cay,
phan tich mdi lién két giita cdc cong trinh

trong hé thong, tinh d6 tin ciy cua cic
cong trinh. Tuy thudc vao muc do phuc
tap, cic yéu ciu tinh todn, muc do quan
trong, kha nang cung cap cac dir liu quan
sat va dit liéu thiét ké vé cong trinh dé c¢6
thé giai bai todn tinh do tin ciy cia cong
trinh va hé théng cong trinh theo: cip do I,
cép d6 II hoac cép do III.

RAt nhiéu cong trinh bi sy cb trong
thoi gian van hanh do nhiéu nguyén nhan
khac nhau, phéan loai cdc yéu t6 ngau
nhién tic dong lén két cu cong trinh ke
vé mit k¥ thuat, gdm 3 nhém yéu t6 chinh
liét k& ¢ bang 1. Trong tinh todn thyc té
céc cong trinh ke, tuy thudc vao kha nang
do dac, thu thap sb lidu, loai két cdu va
muc dich tinh toan ma lya chon cac yéu td
ngau nhién néi trén.
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Bdng 1. Cdc yéu té ngau nhién dwege xét dén khi tinh do tin cdy ciia cong trinh ké song

Nhém Tén N6i dung
Dia chét Tinh khong dorig deu\ cua dia chat nén
cong trinh
hém 1: Yéu té : :
Nhom A cutoty bia hinh Vi tri xay dung cong trinh
nhién
Thiy luc Téc dong cua nudc 1én cong trinh (ap

lyc nudc, séng)

Nhém 2: Yéu td thi

Két cau va vat liéu xay dung

Sai 1éch kich thudc do thi cong cong

cdng két ciu trinh, tinh chét co 1y khong dong déu
Nhém 3: Quanly | Gia tai mat bén, neo ddu tau | Téc dong cuia hoat dong khai thac dén
khai thac thuyén d6 tin cay hé thong

2.2.1. Co ché phd hogi, trang thdi gidi
han

An toan vé 6n dinh ctia mot bo phan
hodc cua cOng trinh lién quan t61 trang
thai gidi han ctia mot co ché pha hoai. Sy
phd hoai cdng trinh dugc phan thanh hai

loai, ph4 hoai cuc bd va phé hoai tong thé.
Cic co ché pha hoai da duoc 1y thuyét co
hoc, 1y thuyét cong trinh x4c dinh c¢6 quy
luat dugc md phong theo cic bai todn
phan tich on dinh nhu: 6n dinh truot, 6n
dinh 1at, do bén,...

Bdng 2. Mot s6 co ché phd hoai va diéu kién an toan chinh ciia ké song

TT | Co ché pha hoai | Piéu kién an toan Ghi cha
Zg: cao trinh dinh ke
1 Nuée tran dinh ke Zo>Zon Z}ln: myc nuée song cao nhat tl}nh tr MN t11£1h
tinh todn cong voi chi€u cao séng leo va do
dénh do gi6
) Truot méi SMy > IM, XYM, : tc:ng luc hoai1c m(A) men clAlong truot
YM; : tong lyc hodc m6 men gay truot
A IM, : tong mo héng 13
3 On dinh lat IM, > My : t?ng m? fhen cAon% o
YM,;: tong md men giy lat
AZyy; : chénh 1€ch lun tinh toan gitta 2 don
Lin khong déu giita nguyén ke
4 . N AZy < [AZ .
cédc don nguyén ke i < [AZ, [AZ,]: chénh léch ltin cho phép gifta cic don
nguyén ke
bo bén két cu theo Ty : n6i luc 16n qhét do td hop tai trong tinh
5 phuong ngang va Ty <Tg todn gay ra tai tiét dién dang xét
phuong doc ke T, : kha ning chiu luc 16n nhét cua tiét dién d6

Céc tinh todn, trong d6 toan b cong
trinh hodc mot bd phan két ciu vuot qui
trang thdi x4c dinh nao d6 dan dén khéng
dap tmg duoc yéu cau cong nang thiét ké,

trang théi gidi han xac dinh d6 goi 1a trang
thai gidi han cua cOng nang tuong Ung.
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Trong qud trinh thiét 13p bai todn
tinh x4c suét an toan k& song, cac bai toan
duoc thyc hién theo nguyén tic thiét ké
trang thdi gidi han. Trang thai lam viéc
clia cong trinh duoc mé ta bang tham sd
cong nang Z (X;). Cong trinh thoa mén
diéu kién on dinh theo mot trang thdi gidi
han nao d6 khi:

Z(XI’ XZ"-" Xn )>0 (1)

Trong d6: X; (i = 1,2,3,..., n) 1a céc
bién s6 co ban biéu thi mbi quan hé gitta
suc chiu tai R(x;) va tai trong tdc dung vao
cong trinh N(y;). Vi mdi co ché pha hoai
s& thiét 1ap dugc 1 ham tin ciy twong Ung
la: Z =R(xi) - N(yi) 2)

Khi tinh x4c suit hay phan tich do
tin cdy an toan cdng trinh, cic tic dong
vao cong trinh (lyc tap trung va lyc phin
bd, anh huong thim, tir bién ctia dat nén),

tinh chat dat nén, vat liéu xay dung, két
cau,... la nhitng bién ngau nhién.

2.2.2. Thiét lgp ham tin cdy
a. Ham tin cay mdi ke bi truot

Tinh todn 6n dinh mdi dbc dugc
thuc hién theo phuong phdp mat trugt tru
tron. Céc tinh toan thuc hién theo cach thu
dan dé tim ra mit truot ¢6 kha ning chéng
truot nhé nhat. Muc do an toan ciia mai ke
duoc dénh gid tir két qua tinh todn voi mit
trugt niy. Hién nay c6 nhiéu phuong phdp
tinh 6n dinh mdi ddc, trong nghién ctu
nay st dung két qua tinh theo phan mém
Geoslope, cong thirc Bishop dé thiét lap
ham tin cdy. Nhu vy tong cdc md men
chéng truot dugce xem la ham stre chiu tai,
con tong md men giy truot dugc xem la
ham tai trong.

Hinh 2. So dé tinh én dinh mdi doc theo phirong phdp Bishop [58]

(Z(c b, + (W, — u,.by,).tang). —) (ZW sin « ) 3)

Trong d6: my = (1 +

at

Kat,wna una C (P, (x«a, b lén lu'(Yt la
hé s6 an toan mai ddc, trong luogng thoi

tanxy.tan

4") .cos «,, @)

dat, ap luc nudc 16 rdng, luc dinh don vi,
gbc ndi ma sét, goc theo phuong ngang va
phuong cung truot, bé rong cua thoi dat.

360

VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

Céc chi ti€u co ly cua vat liéu dat,
nudc va kich thudc cua cong trinh dugc
lay tir két qua phan tich xdc suit - thong
ké cua céc sd liéu thu thap va khéo sat tai
cong trinh phu hgp voi trang théi va thot
diém tinh toan.

b. Ham tin cdy twong ke bi truot
phang

Ham tin cdy truot phang cia ke
duoc xdy dung tir cong thic tinh on dinh
truot tai mat tiép xidc gitta ddy tuong ke va
nén, c6 xét dén Iuc dinh va luc ma sat trén
mat pha hoai [7].

Z,=2G-W)f+CA->P )

Trong d6: thanh phan lyc ma sat
(2G - Wy).f va luc dinh C.A trén mat pha
hoai duoc xem la ham strc chiu tai, thanh
phan lyc gy truot YP duoc xem 12 bién
tai trong trong ham tin cay.

Tuong ty nhu tinh 6n dinh mai ddc,
céc chi tiéu dé tinh trong luong cong trinh
(ZG), tinh Iyc thim (W), tinh hé s6 ma sdt
(), tinh lyc dinh don vi (C) phai la cic gid
tri xdc dinh tir cdc tai liéu quan tric khao
sat hién truong tai thoi diém tinh toan.

c. Ham tin cqy twong ke bi lat

Tuong ke cé kha nang bi 1at quanh
mot truc & chan phia long song khi tong
mo men chéng 1at XM, nhé hon tong mé
men gay 1at > M, [7]. Ham tin cdy cla co
ché su ¢ tuong ke bi 1at dugc thanh lap
theo cOng thurc:

Zg = ZMcl - zMgl (6)

Trong d6: tong md men chéng lat
2> My duge xem nhu ham strc chiu tai, téng
md men gy 14t 12 bién tai trong. Cdc bién
ngau nhién dé tinh céc gia tri mé men nhu:
muc nudc song, dung trong cua bé tong,
kich thudc cua tuong ke, céc chi tiéu co 1y
cta nén,... duoc xdc dinh tir céc tai liéu

quan trac vé cong trinh trong nhi€u ndm,
tai liéu khdo sat va tai li€u danh gid hién
trang cong trinh ¢ thoi diém tinh todn.

d. Ham tin cqy do bén ket cau ke

Két ciu than k& 1a két cdu khong
gian di suy bién, co ché pha hoai xay ra
thudc loai phd hoai khong quy luat. Ham
tai trong 1a ham thuc nghiém duogc thiét
lap tir cdc két qua phan tich noi luc cua
cdc doan k& da duoc chon dé kiém tra.
Ham suc chiu tdi cling 1a mgt ham thyc
nghiém duogc thiét 1ap tur céc gid tri ndi lyc
hién hiru cta ke théng ké duogc tir céc sb
lidu quan tric va khao sit bang phuong
phap 1y miu khéng pha hoai & céc doan
k& dugc chon dé kiém tra. Tham sb chung
cua ham tai trong va ham suc chiu tai
trong mot trang théi lam viéc 1a cao trinh
muc nudc song truoc ke thong qua cot
nude tham tc dung vao k& (hy).

Trong truong hop muc nudc ngam
sau k& thay dbi, tién hanh xdc dinh cic
ngoai luc tic dung 1€n than ke 101 xéc dinh
mé men ubn 1én céc bo phan cua ke (truong
hop xét bai toan phang thi My 12 m6 men
ubn tai cdc thanh ngang: ddy va dinh k& va
thanh ding: hai thanh bén). Ham tai trong
(My) 1a ham ctia cdc gid tri mo men than ke
thay doi theo cot nudc tham tac dung vao
ke. Luat phan bd xdc suat cia md men uén
dugc xéac dinh theo cic phuong phép trong
thong ké: My (Wi, Owmri)

Ky vong cua m6 men uon:
M;
=Y (7)
D@ léch chuén ciia m6 men uon:

Z?=1(Mi—#Mi) (8)

Omi = (n-1)

Trong dé: M; la md men udn 16n
nhat tai mot vi tri cua k& tinh trong truong
hop cot nude song phia trude ke 1a hj; n la
s6 trudng hop tinh todn.
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Ham d6 bén (Mg,) 12 hAm md men
chiu uén gi6i han cta than ke, phu thudc
cdt thép (cudng do6 chiu kéo, dién tich cdt
thép), bé tong (cuong d6 chiu nén), chiéu
day tuong ke va kich thude mit cét két cau
ke. Gid tri My, thay ddi theo cic dai lugng
phu thudc néu trén, cic dai lugng nay duoc
xédc dinh bang thi nghiém hién truong tai
thoi diém danh gid, tir 46 xdc dinh dugc
cic dic trung théng ké va luat phan bd xdc
Suét cua Mg (UMgh > Omen) dugc xédc dinh
gidng nhu cta My theo hai cong thirc (7) va
(8). Ham tin cay kiém tra d6 bén cta k& Z4
duoc viét theo cong thirc:

2.2.3. Tinh xdc sudt an toan ciia cong
trinh ké theo ly thuyeét do tin cdy
cap do 11

Khi tinh todn d9 tin cay theo cap do
I1, luat phan b xdc suat cia céc bién ngau
nhién trong ham tin cdy 1a phan bd chuin
hodc da dugc bién d6i vé dang phan )
chuan, ham tin cdy 12 ham tuyén tinh hodc
dugc bién ddi gan ding vé ham tuyén
tinh. V6i ham tin cdy nhu cong thic (2),
trong do: ham tai trong N va ham stc chiu
tai R ¢6 phan bd phtt hop véi quy luat
phan bd chuan thi ham mat do xdc suét

cua ching c6 dang (10).
Z4:Mgh—Mn )
—\2
1 1{N-N
(N)=—+—.exp| ——| , —oo < N <o 10
! ouN2r7 P 2[ oy ] (10)
1 1 (R-RY
(R)= ————.exp| ——| — , —0<R< 11
! o2 P 2[ Oy ] (b

KV vong cia ham Z dugc thanh 13p tir ky vong todn hoc cua N va R cling c6 dang

phéan bo chuan:

Z=R-N

(12)

bo leéch chuén ctia ham Z duogc tinh theo cong thurc:

_ 2
GZ_ O-N

+o,

(13)

Xéc suat dam bao an toan cho cong trinh khong bi pha hoai 1a:

—\2
o1 Z-7Z

Pat=P(Z >0)= |——.exp ——{ ) 4z
'([O'Z\/Zﬂ' 2{ o

Xéc suat su cO cua tung co ché su
c0 (Py) dugc xdc dinh theo cong thuc:

Pye=1-Py (15)

Danh gid xac suat an toan cic doan
ke trong hé thong cong trinh ke bang cich
lap ma tran xdc suat lam vi€c an toan cua

1

(14)

z

cic doan ke trong hé théng cong trinh k&
nhu bang 3, v6i gia thiét c6 n doan trong
hé thdng va m co ché sy cb xay ra véi
tung doan ke do. Néu céc su cb lién két
v6i nhau theo cbéng “hodc”, xdc sudt an
toan cua cong trinh thir i: PSTY x4c dinh
theo cong thuc (16) [3].
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PCTL =1—

L (1= Py)

(16)

Néu cédc su co lién két vo1 nhau theo cong “va”, xac suat an toan cua cong trinh

thur i PCT‘ xdc dinh theo cong thtrc (15) [3].
(1= Py)

PCTL =1—

7)

Trong do: P - xéc suét an toan cta ting co ché sy cb.

Bang 3. Ma trdn xdc suat lam viéc an toan cua cdc cong trinh trong hé thong

Sw cb Cong trinh 1| Coéng trinh 2 Cong trinh 3 Cong trinh n
1 P P, P P
2 P]z P22 P32 Pn2
3 P3 P53 P33 P3
4 Py Py P4 P
m
Xdc suat an toan peTt per? pers pern
cua cong trinh

Xéc sudt an toan cta hé thdng cong
trinh k& 12 x4c suat tong hop cua cdc doan
ke trong hé théng, né phu thudc vao xic
Suit an toan cua cdc doan ke va tdc dung
tuong hd giita cic doan ke, trong d6 cic
doan ke 1a nhitng h¢ két cAu con. Xéc suat
an toan cua cédc hé két cau con da tinh duoc
theo cdch trinh bay & trén, x4c sut an toan
ctia hé théng cong trinh k& duoc xdc dinh
tir céc dinh 1y cong va nhan xdc sut.

2.2.4.Phdn tich han ché ciia Iy thuyét d¢

tin cdy

Céc bai toan tinh do tin cdy cua cac
cong trinh va hé thdng cong trinh ke trinh
bay & trén la cidc bai todn tinh theo ly
thuyét do tin cay cap do II, trong d6 da sir
dung dinh 1y gidi han trung tdm cua ly
thuyét xdc suat. Diéu kién dé tng dung
dinh ly nay 1a: ham phd hoai phai la ham
tuyén tinh, cdc bién ngdu nhién tuy ring
khong nhat thiét phai nhu nhau va doc 1ap
nhung mdi bién nay khong giit vai trd qud
16n trong ham (trong nghién ctru nay coi

céc bién ngau nhién c6 ciing luat phin bd
chuan). Céc tinh todn xdc suét an toan k&
c6 nhiéu truong hop khoéng phit hop véi
gia dinh nay. Trong cdc ham md ta co ché
phd hoai (Z) ¢ bang 2 va muc 2.2.2 ¢6
nhirng bién ngiu nhién khong thé coi la
céc bién doc 1ap va phan bd khong phai 1a
phan bd chuin, hon nita mot s6 ham Z lai
1a ham phi tuyén nén rat khé dé tim duoc
luat phan bd x4c suat cia ham Z va ciing
khong thé coi Z 1a ham cua nhiéu bién
ngiu nhién c6 phan bd chuan. Hién trang
quan tric cling nhu tai lidu thong ké cua
cic cong trinh k& luu trit van con nhiéu
bat cap, nhiéu cong trinh khéng c6 thiét bi
quan tric hodc c6 nhung thuc hién cic do
dac khéng lién tuc. Phan tich sb liéu ¢ da
s6 cong trinh k& cho thdy phan 16n cic liét
quan sit ctia cdc sb liéu chua du dai dé
dap tmg do chinh xac theo bai todn théng
ké. Thém vao do két qua phan tich théng
ké cédc sb liéu vé quan trac muc nudc, cot
nuée thim va chuyén vi theo 2 phuong
(ding va ngang),... cho thiy cdc bién nay
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hau nhu khong tudn theo luét phan b
chuan. Nhu vay viéc 4p dung 1y thuyét do
tin cay dé thyc hién cdc bai todn xdc suat
o cap do II cho cdc tinh todn an ke bdo vé
bo sdng van con nhidu han ché, can tiép
tuc nghién ctru. Cdc tinh todn theo cip do
IIT 1a dé tim ra do tin cdy cta cong trinh
trong nhiing truong hop nay, va dé giai
bai todn c6 thé diing phuong phép giai tich
hodc phuong phap Monte Carlo.

Phuong phdp Monte Carlo cho phép
tao cdc quan sit ciia ham Z dé tir 46 dua
dén cic bai toan udc luong khoang tin cay
cho xdc suat mat an toan. Str dung phuong
phap Monte - Carlo dé tao 1ap rat nhiéu
bién ngau nhién (ky hiéu 1a &) trong ham
tin cay Z theo ding luat phan bb xdc suat
clia cdc bién d6. Bién ngiu nhién & duoc
tao ra tor ham nguogc F'(R) cua ham phan
bd xéc suét F(x) [5].

E=F'(R) (18)

Trong d6: R 1a s6 ngdu nhién ¢6
phan bd déu trong khoang (0,1). Co nhiéu
phuong phép dé tao R, mot s6 ngdn ngir
lap trinh cia mdy tinh (C, Pascal,...) da
x4y dung cdc ham tao cdc s6 ngiu nhién
R, khi tinh todn trong excel dung ham
R(x) tao s6 ngau nhién.

Cic budc thuc hién gom: (i) tao cic
s6 ngau nhién R (0,1) va (ii) thé hién cic
bién ngiu nhién theo ddng luat phan bd
X4c sult.

Khi biét luat phan bo xdc sult va céc
déc trung théng ké cua bién ngau nhién la
co the kéo dai céc sd liéu quan sat vé bién
ngau nhién d6, mot s luat phan bb xdc
suat thuong gap: luat phan bd chuan, loga
chuan, mii, Rayleigh, Weibull va gamma.

Tuong tu nhu tinh x4c suat an toan
cua cong trinh véi bai todn cap do I, lap
bang ma tran xéc suat sy co (bang 3) voi

timg doan ke va tinh xdc suét an toan cta
ting doan k& cin ctr vao mdi lién két
“hoac”, “va” gilra cic co ché su cd cua
cong trinh. Do dé, xéac sudt an toan cua
cong trinh dugc tinh theo cdc cong thuc
(14) hoac (15).

Bai todn tinh xdc sudt an toan cua
cong trinh ke theo phuong phiap Monte
Carlo c6 thé ap dung vao cac tinh todn on
dinh va d6 bén ctia cic cong trinh k& trong
truong hop cdc bién va cdc ham ngau
nhién c6 ludt phian bd bat ky, cdc bién
ngau nhién phu thudc vao nhau, ham tin
cdy Z c6 thé 1a tuyén tinh hodc phi tuyén.

Vé nguyén 1y, bai toan cap do III
dugc 1ap la dp dung dugc cho cdc bai todn
tinh 6n dinh va d6 bén cong trinh ke song
cling nhu céc nghién clru cua bai todn cap
IT khi thiét 1ap dwoc ham tin cy Z.

3. KET LUAN VA KIEN NGHI

Bai bdo trinh bay cach tinh todn udc
luong x4c suat mat an toan va do tin cay
cong trinh ke bao vé bo song bang cdch
tiép can xdc suat & mic do II va giGi thiéu
phuong phap Monte Carlo. Cong cu dung
trong phuong phdp thiét ké ngau nhién 1a
todn x4c sudt théng ke, cac tinh toan cong
trinh xay dung pho bién ndm trong khudn
kho 1y thuyét do tin cy.

Cic noi dung cta bai bdo 1a két qua
nghién ctu méi, gép phan xdy dung
phuong phdp tinh toan chi ra dugc doan
ke ndo 12 mét an toan nhat, do tin cay 1a
bao nhiéu trén hé thdng cong trinh ke di
xdy dyng phuc vu cho viéc cai tao, nang
cap va thiét ké xdy dung méi. Nhitng van
dé trinh bay trong bai bdo nay s& dugc tic
gia cu thé héa trong bai bédo sap toi s& gidi
thidu vé céc két qua budc dau tinh todn
wdc luong xdc sudt mat an toan va do tin
cay cong trinh ke song Nam Bo./.
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THU'C TRANG VA PINH HUONG CAC GIAI PHAP BAO VE BO BIEN
O PONG BANG SONG CUU LONG

The situation of exist coastal protection solutions in the Mekong Delta and
orientation of sustainable solutions in the future

PGS. TS. Trin Bd Hodng, ThS. Lé Thanh Chwong, ThS. Lé Xudn Tii

Vién khoa hoc Thuy loi mién Nam

TOM TAT: Bai bdo trinh bay két qua nghién ciku, ddnh gid mot s6 gidi phdp bao vé bo bién da
dp dung ¢ khu vue dong bang song Cuu Long. Pé xudt gidi phdp phi cong trinh, cong trinh dé
bado vé bo bién va phuc hoi hé sinh thdi ven bién dong thoi gidi thiéu mot sé gidi phdp méi trong

nede va thé giGi dang nghién civu thir nghiém.

Tir khéa: X6i 16, bdo vé bo bién, dé giam song, ring ngdp man, dong bang séng Ciru Long

ABSTRACT: The paper presents the assessment results of some coastal protection solutions
which were applied in the Mekong Delta region. Proposing structures and non-structural
solutions protect the coast and restore coastal ecosystems and introducing some new solutions
are being studied and tested in the coastal Mekong Delta and the world.

Keywords: Erosion, coastal protection, breakwater, mangrove forest, Mekong Delta

1. THU'C TRANG SAT LO VA CONG
TRINH BAO VE BO BIEN

Dai ven bién Nam Bo tir Tp. HO Chi
Minh dén Kién Giang véi chiéu dai bo
bién khoang 774km. Qua diéu tra, thong
ké cdc tai liéu lich str, tong hop két qua
cia cdc nghién ctru trude cho thiy bién
dong hinh thdi dai ven bién trong khu vuc

nay hét siic phuc tap. Két qua phan tich
x6i boi bd bién trong giai doan 1990-2015
duoc thé hién trén hinh 1. Céc khu vuc bj
x6i 16 manh nhat phai ké dén: Khu vuc Go
Cong- Tién Giang, Thira Ptic, Thanh Hai
— Bén Tre, Hiép Thanh — Tra Vinh, Ganh
Hao- Bac Liéu, Bo bién Pong va bo bién
Tay tinh Ca Mau.
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Hinh 2. Dién tich xéi boi bo bién PBSCL trong cdc giai doan tir 1990 dén 2018

C6 nhiéu giai phdp dang dugc su
dung dé bao vé bo bién va rimg ngap man
& Pong bang séng Clru Long bao gom céc
giai phap bao vé bo truc tlep nhu: ke lat
mdi bang ciu kién bé téng lap ghép, da

dd, ro d4, tuong bé tdng cb thép...va céc
giai phdp giam séng xa bd nhu: d& mém
Geotube, coc ly tam, dé tru réng, hang rao
tre chtt T cua GIZ. Vo1 giai phap ke lat
mai thi chi bdo v¢ mai bo, khdong bao vé
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bai bién dan dén x6i mon bai van dién ra
do da tirng bi x6i mon nghiém trong. Hang
rao (chit T, chir I bang vat lidu dia phuong
- tre, tram, bo cdy) ¢ thé bay tram tich
nhung thoi gian ton tai ngin do d6 can
phai duy tu biao dudng thuong xuyén,
khong nén ap dung trong cac khu vuc x61
mon nghiém trong ma khong két hop bién
phdp khic. Véi giai phip dé mém
Geotube, uu diém 1a thi céng nhanh, st
dung vat liéu tai chd. Tuy nhié€n, nhugc
diém 12 tudi tho cong trinh khéng cao vi
dé mém dang tdi nén khi chiu tic dong
tryc tiép cta séng, tia cuc tim va tic dong
ctia con ngudi s& ddn dén hu hong tidi va
cat bi tran ra ngoai dan dén cao trinh dinh

Geotube o Nha mdt- Bac liéu (2016)

dé khong dam bdo chiic nang lam viéc
gidm séng va chi phi cho duy tu va bao
dudng cao va thuong xuyén, thém vao dé
dang dé nay khoéng cé su trao ddi moi
truong nudc trudc va sau dé nhu dé
Getube ¢ Nha Mét - Bac Liéu. Giai phap
coc ly tdm dugc st dung kha phé bién &
Ca Mau, qua quan sat theo ddi trong
nhitng nim gan day cho thdy cong trinh
nay hoat dong twong dbi 6n dinh, dam bao
yéu cau bao vé bd bién va phit trién rung
ngap man. Tuy nhién, gid thanh twong ddi
cao. Hién nay, dé tru rSng da duoc lam
thir nghiém & Ca Mau, két ciu khd 6n
dinh, kha ning giam séng, gdy bodi phia
sau cong trinh tuong doi tot.

Hang rao tre bi huw hong o phia Bdc Hon Bd Bac

— Ca Mau (2019)

Ke Ganh Hao bi sat lo (2017)
Hinh 3. M{t s6 gidi phdp bdo vé bo bién bi hu hong 6 PBSCL

Khi dp dung cdc loai cong trinh dé
chan séng véi két cau nhur trén cho bao vé

rung ngdp man thi nhugc diém cua cic
cong trinh nay la hoac qua kin khong cho

368

VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2019-2020

trao doi phit sa, chat dinh dudng giita moi
truong trong va ngoai cong trinh hodc tudi
tho cong trinh ngan khong thé 6n dinh
duoc trude diéu kién cuc tri cla song
bién, hodc gid thanh cong trinh rét cao,
chua c6 syu két hop dong bd nhiéu giai
phap dan dén hiéu qua bao vé b va tao
bai con nhiéu han ché.

Cic nhugc diém nay déu dan dén
viéc bao vé bo bién va khoi phuc ring
ngap man gip nhiéu khé khin. Pic biét
trong nhiing khu vuc rung ngép médn dang
bi suy thodi rat cAn nhitng giai phap hiéu
qua dé khdi phuc rimg ngap min, gitp ciy
ngap min cé thé phat trién mot cach bén
vitng dé bao vé mdi trudng va dai ven
bién va dong bang sdng Ctru Long.

2. PINH HUONG CAC GIAI PHAP
BAO VE BO BIEN O PBSCL

2.1. Pinh huéng chung

- Giai phdp phi cong trinh (quan ly
tong hop va phat trién bén ving dai ven
bién) can phai dwoc chi trong trong giai
doan hién nay, do viéc khai théac thuy hal
san, phd rimg ngdp min dé nudi trong
thuy san.... da va dang huy hoai dai ring
ngap man, gép phan gia tang sy suy thodi
ctia dai rig ngdp min ven bién.

- Giai phdp cong trinh can tap trung
cho nhitng khu vuc mat dat, rung voi tdc
do sat 16 16n, khé ¢ kha nang khoi phuc
va la nhitng khu vyc tap trung dan cu, co
sO ha ting.

2.2. Giai phap phi cong trinh

Can phuc hdi ring ngap man, trong
rung ngap man pht hop ¢ cic vi tri c6 kha
nang tdi sinh rimg. Ngin cidm su can thiép
cua con nguodi vao rung ngdp man (pha
rung nudi tom, xay dung nha ctra, dao ao
nudi trong thity san, vv...) dic biét 1a phia
ngoai dé bién hodc dp dung cdc md hinh

khai thic phit hop, nang cao nhan thirc vé
lgi ich do rung ngdp man trong viéc bao
vé b bién, dat dai, mang lai sinh ké cho
nguoi dan dia phuong, khuyén khich mo
hinh dong quan 1y ring ngdp man nhu &
thon Au Tho B - Séc¢ Trang trong du dn
cua GIZ.

Tung budc han ché va tién t6i han
ché ti da khai thdc cdt, khai thic nuéc
ngam (do giy sat 10, lin sut, ngap lut...da
¢ muc bdo dong cao).

Hop tic véi cdc nudc thugng ngudn
song Mekong dé khai thic ngudn nudc
dong thoi han ché gdy anh hudng xau téi
céc nuéc ha ngudn. Nghién ciru giai phap
hiéu qua by bun cdt cho dai bd bién. Can
xdy dung va hoan thién khung phap 1y va
hudng dan sir dung va phan ving cho khu
vuc ven bién ven bién (phan vung chirc
ning ven bién) va quan 1y tong hop ving
ven bién. Viéc thuc hién céc bién phap
bao vé bo bién can c¢6 khong gian va cé
quy hoach hgp ly, trong khi d6 hién nay
khong gian doc theo b bién bi phan chia
va dang dugc quan 1y sir dung theo nhiéu
thanh phan khic nhau.

2.3. Giai phap tong thé chdng x6i 16 bao
vé bo bién

Céc giai phap chong x6i 16, bao vé
bo bién thong thuong dugc chia 1am hai
nhém la: nhém gidi phdp cong trinh cliing
va nhém giai phdp mém. Nhém cdc giai
phap cimg bao gom: k& bién, k& mo han,
dé ngam pha séng, k& mo han két hop dé
ngam pha séng. Cac giai phap mém bao
gom: nudi bii, trong rimg ngip man, va
dun cét. Giai phap téng thé chéng x01 16
bd bién can dugc két hop nhiéu giai phép
trén va thy theo diéu kién cu thé timg khu
vuc dé lua chon céc giai phap Kkét hop cho
phit hop. C6 thé phan chia giai phap bao
vé b bién thanh cdc loai nhu sau:
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Loai 1: Ke lat mai (K): Dé va ke lat
mdi bao vé dé, bo bién bang cac khdi bé
tong hoac da lat.

Loai 2: Pé giam séng, giy bodi (G):
Pé giam séng, gy bdi c6 thé xdy dung
béng coc, cir BTCT (G1), ciu kién bé tong

lap ghép (G2), bang da d6 (G3), bar cit
hay doi cat (G4), tii vai dia ky thuat
(Geotube -G5) hay bang hang rao coc tre,
coc tram két hop bé canh cay (G6).

Loai 3: Tréng rung ngdap man (C).

?

= 9%
e | ..u 3.4
1 .

dw oy
-

St gy R
- wyen

"

Hinh 4. Gidi phdp bdo vé bo bién da tang

Tir nhitng tong két ddnh gid cia cic
dy 4n da thuc hién, rit ra mot sb luu y
trong thyc hién giai phap két hop cong
trinh giam song va gay bdi nhu sau: Hinh
thirc gdy bdi va trong rimg lan bién: nén
thuc hién theo hinh thérc 14n dan timg
budc theo tung giai doan, trinh ty tir trong
ra ngoai; Giai phdp cong trinh gidm séng
giy boi: nén dp dung dang cong trinh ngan
han, don gian, st dung vat li¢u dia
phuong (nhu cur tram, cdy tre, b6 canh
cay...) nhiam giam séng va diéu tlet luu
téc dong chay hodc cic dang két cau sur
dung vat li¢u nhe, c6 thé tan dung lai va
dé dang thdo d&, di chuyén va lip dat;
Giai phdp nudi bii cling can duoc nghién
cuu, thir nghiém.

Giai phdp cong trinh ¢ nhiing khu
vuc x01 16 manh, séng 16n, cin xem xét
giai phdp cong trinh cing dé giam séng
phia ngoai (dé giam séng bang coc ly tim
¢ Ca Mau) va phia bén trong stir dung vat
liéu dia phuong (hang rao tre, tram...)

giam séng, giam vén téc dong chay. Giai
phdp cong trinh ngoai nhiém vy giy bdi
can c6 muc tiéu khdi phyc rimg ngap man.
bé khoi phuc rung ngdp man, phai dam
bao téc do bdi ling khong qud nhiéu, bdi
lang duoc ca phit sa hat min ¢6 nhiéu dinh
dudng dé ciy ngap man c6 thé phat trién.
Chi nén dp dung céc giai phdp kién cb tai
nhitng khu vyc ma cédc gidi phdp mém
khong thé thuc hién duoc.

Tir két qua nghién ciru tong thé vé
X6i 10 bo bién va cdc giai phdp cong trinh
dua ra dinh huéng cic gidi phdp co ban
cho timg ving cu thé dugc thé hién trén
hinh 4. Trong d6, cdc khu vuc séng 16n bo
bién bi x6i 16 manh, d truc dién véi bien
thi can két hop nhiéu giai phap (K+G+C).
V6i nhitng khu vuc dé bién nam bén trong
bén ngoai con rimg ngdp min nhung chiéu
day méng (<150m) thi 4p dung giai phap
(G+C). Nhitng khu vyc bdi tu thi cin
trong va phat trién rimg ngap man (C).
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GHI CHU

s (K + G + C) Ké bé + dé ngdm giim séng
+ khdéi phuc ritng ngdp man

(G) Giam séng + (C ) khéi phyc RNM

{C ) Tréng rimg ngip man

Hinh 5. Pinh hudng gidi phdp bdo vé cho tung viing

3. MQT SO GIAI PHAP PE GIAM
SONG BAO VE BO BIEN PANG
NGHIEN CUU VA AP DUNG THU
NGHIEM

3.1. Giai phap dé rong két cAu cing

Pé nang cao hiéu qua bio vé bd
bién cho céc khu vuc x6i 16 manh can cdc
giai phdp cong trinh giam séng gy boi
v6i chire nang chinh 1a: cong trinh c6 hiéu
qua giam séng, c6 tinh thim dé tang kha
nang tiéu tdn nang lugng séng, giam song
phan xa gdy xGi chan cong trinh, c6 thé
cho bun cdt trao ddi trudc va sau cong
trinh, dong chay co thé ra vao theo triéu
nhung van tdc nho tao diéu kién boi lang
bai phia sau cong trinh, trong d6 véi dang
cong trinh ctrng thi dé giam séng xa bo ¢cé

két cau rong dang 12 mot trong nhiing giai
phdp dugc nghién ciu va Gng dung bdi
kha nng trao doi tram tich va by bun cat.
Mot sb giai phdp dd dp dung cho két qua
thanh cong budc dau nhu: coc ly tam két
hop dé do, dé try réng dp dung & Ca Mau,
sau khi thir nghiém lan dau da cai tién va
hién nay dang phdt huy hiéu qua gidm
séng, gdy boi ling sau cong trinh va khoi
phuc rung ngdp man. Nam 2018 cong ty
Busadco da ung dung giai phdp dé giam
séng ciu kién rong cdt phi kim tai bo blen
Tay Ca Mau trong du an xur ly sat 16 cap
bach, budc dau cho thdy cong trinh 6n
dinh va thi cong nhanh, tuy nhién can ¢o
thoi gian dé quan tric ddnh gid hiéu qua
cua cong trinh.
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bé tru rSng (Vién thuy cong)

bé giam séng cau kién rong (Busadco)

Hinh 6. Cdc gidi phdp bdo vé bo bién da dp dung ¢ PBSCL

Mot s6 két qua nghién ctru bude dau
cta cum d¢ tai sat 1& bo bién DPBSCL ciia
Vién Khoa hoc Thuy Loi Viét Nam dua ra
mot sd ciu kién bé tong ct thép diic sin
¢6 16 rdng ghép lai thanh tuyén dé. Vién
khoa hoc Thity loi Mién Nam da (mg dung
trong cong trinh bao vé bd bién Con Cong
— Tién Giang nam 2019, cdc cau kién nay
dugc diic sin tai nha mdy va van chuyén

Coc ly tam két hop d4 d6 (Ca Mau)

T‘—jl-‘

’/w, /il

i Wiljilg

Céu kién rdng lip ghép (Busadco)

o~
'

dén vi tri xay dung cong trinh dé lap ghép
tao thanh cic tuyén dé giam séng véi so
d6 bb tri khong gian cong trinh dang song
song v&i bo hay dé giam séng chit T nhu
hinh 7. Tuy nhién, dé gdy bdi hiéu qua can
xem xét giai phap cung két hop véi hang
rao chit T nham giam séng, giam van toc
dong chay kich thich bbi ling.
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Céu kién TC1

Cau kién TC2

Hinh 7. Dé giam song két cau rong tai Con Cong — Tién Giang, 2019

Hinh 8. Bo tri khong gian dé giam séng song song véi bo va dé giam séng dang chit T

3.2. Giai phap bao vé bo bing dé mém
bar cat hay doi cat

Mot giai phap mf”:m hién nay dang

dugc 4p dung khd phd bién & cic nudc

phat trién 12 giai phdp nudi bai. Giai phap
thay thé dé bao vé cic duong bd dang x6i
16 12 nudi dudng bai trude. Nudi bai dugce
xem nhu 1 cich tiép can gan giii véi tu
nhién trong viéc dbi phé véi x6i 16 bo
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bién, bang cich thay thé nhan tao luong
tram tich bj thiéu hut boi khéi lugng cat
min tuong tng cho mdt doan bo bién nhat
dinh. Loi ich cta viéc nudi bai dén tir kha
ndng tiéu tdn nang luong séng. Song bi
tiéu tan nang luong trong qua trinh leo 1én
bo bién. Y tuong dang sau viéc nudi bai
bai bién 12 bién bai bién x6i mon thanh bai
bién rong hon c6 kha ning lam suy gidm
va tiéu tan niang luong séng. Mot trong sd
dé la giai phdp bar cét hay doi cét 1a tao ra

Pha Tan

X JBarcat
Con Cong

Bar cat nam 1996

Bar cat nam 2014

Hinh 9. Sy hinh thanh bar cdt tai Con Ngoai —

Trén thé giéi giai phap bar cit da
dugc 4p dung thanh cong dé bao vé bo
bién & & Demak, Bic Java, Indonesia va
kho6i phyc rung ngdp mdn phia sau, hay
giai phdp Sand Engine ¢ Ha lan (hinh 10)
dé nudi bai va str dung ning lugng séng

céc dé giam séng xa bo bang bai cat nhan
tao dé giam s6ng va dong chay tic dong
vao b bién dong thoi c6 thé khoi phuc lai
hé sinh thdi trén cdc bar cét nay. O
DBSCL cac bar cat cing hinh thanh va
phat trién tu nhién tai mot s6 khu vuc nhu:
Codn Ngoai — Tan Phi Pong, Tién Giang;

Khai Long — Pat miii, Ca Mau; hay mot
s0 doi cat dang phat trién doc theo bo bién
tinh Bén Tre, Tra Vinh, S6c Trang.

Bar cat nam 2009

Bar cat nam 2018

Tan Phii Pong, Tién Giang

va dong ven bd ty nhién dé phan bd lai
tram tich doc bo bién bao vé bd bién va
cac dun cét bi x6i 16. Pay la nhiing giai
phdp mém than thién véi méi trudng va
dua vao ty nhién dé xay dung.
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Hinh 10. Gidi phdp nudi bai bao vé bo bién trén thé gidi

O DBSCL giéi phdp nay chua dugc
nghién ctru dp dung do d6 cén c6 nhing du
an ngién clru, quan tric su phat trién ciia
cdc bar cdt ty nhién tr d6 tim hiéu co ché
hinh thanh va phét trién dé c6 thé xay dung
thir nghiém trong twong lai. Giai phap bar
cit dang duoc nghién ctru va dé xuat bao

Total bed thickness
change [m]
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vé b bién Go Coéng - Tién Giang, tuy
nhién v6i khu vuc PBSCL nguén vat liéu
cat dé nudi bai con han ché do vay can tim
ngudn thay thé nhu dat nao vét tai cic kénh
rach, ctra séng, ludng tau bi bdi lang dé xay
dung cac dao nhan tao nay.

Hinh 11. Nghién citu gidi phdp bdo vé bo bién bang bar cdt ¢ Go Cong - Tién Giang

3.3. Giai phap gay bdi tao bai bing vat
liéu dia phwong

Doi v6i khu vue DBSCL vt lidu d4,
bé tong kha dat do do d6 giai phap sir
dung vat li¢u dia phuong nhu: cay tre, cay
tram, b6 canh cdy... dé lam cic dé giam
séng 12 kha hiéu qua va c6 thé dp dung
rong rii véi chi phi thap. Tuy nhién, giai

phap nay chi phii hop véi khu vuc chiéu
cao séng nho hodc két hop véi cic cong
trinh giam séng bén ngoai thi hiéu qua cao
hon nhu hinh 3, dong thoi phai thuong
xuyén duy tu bao dudng dé cong trinh 1am
viéc diing chirc nang. Dé phuc hoi céc bai
trudc bi x6i 10, cach hiéu qua nhat dé 1am
diéu nay doc theo bii bun ven bo 1a sir
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dung hang rao chtt T cho nudc xuyén qua,
khong can trg duong vao cua tram tich ma
con tao didu kién nudc yén tinh dé lang
dong trAm tich. Sy bd tri ctia hang rao chir
T bao gom mot phan doc bo, lam giam

e Y, D S R
R G e S RS B T

nang lugng séng dén va mot phan vudng
géc voi bo lam gidm nang lugng dong
chay doc bo. Viéc giam chiéu cao séng,
do d6 giam van téc quy dao dudi séng, s&
lam tang toc d6 lang dong.

 Rao vudng goc - ’
Vi bor b vt

Budomng bo Iy twimg

Hinh 12. Khéi phuc bai boi bang hang rao tre doc va ngang (Albers va nnk., 2013)

4 KET LUAN VA KIEN NGHI

C6 nhiéu giai phdp dang dugc su
dung dé bao vé bo bién va rimg ngap man
& Pong bang séng Clru Long bao gom céc
giai phdp bao vé bo truc tlep nhu: ke lat
mdi bang ciu kién bé tong lap ghép, da
6, ro d4, tuong bé téng cd thép... va cic
giai phdp giam séng xa bd nhu: d& mém
Geotube, coc ly tdm, dé tru réng, Céu kién
Busadco, hang rao tre chit T... mot sd két
céu da budc dau thanh céng nhu Hang coc
ly tam két hop d4 d6 o bién Tay Ca Mau,
mdt s6 cong trinh khac ciing da bi hur hong
nhu Geotube, hang rao tre..., do viéc 4p
dung cic giai phdp chua phu hop, chua
ding chtic nang dan dén hiéu qua thip va
gdy lang phi trong viéc dau tu. Do d6, viéc
do dac hién trudong, danh gia cac giai phap
da thyc hién 1a hét stc quan trong trong
qué trinh hoan thién cic giai phap. Tuy
nhién, tai liéu vé cic cong trinh bi hu
hong va thong tin vé qua trinh nay khé

tiép can va khong day du, do d6 viéc danh
gia van con han ché. Mt khdc, thoi gian
quan trac hiéu qua giam séng, gay boi con
ngan, chua dai dién cho cdc diéu kién 1am
viéc khac nhau cua cong trinh nén viéc
danh gia con mang tinh chu quan chua
day du.

Trong sd cédc loai cong trinh phd
song lon, cong trinh coc ly tam két hop d4
do & bién Tdy Ca Mau da duoc dp dung
rong rii va c6 thoi gian 1am viéc 1au nht.
béy duge coi la mdt trong nhimg cong
trinh chéng x6i 16 hidu qua nhat trong
nhiing cong trinh da dp dung. Tuy nhién,
néu khong duge xay dung va theo doi diing
céch, diéu chinh nhimg mat han ché vé bd
tri khong gian thi cong trinh nay ciing c6
thé ¢6 nhitng tdc dong tiéu cuc 1én b bién
trong qua trinh quan 1y sir dung va tac dong
dén he¢ sinh thdi ven bién.
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V6i cdc loai d& giam song két cau
rong do méi xay dung gan day can c6 thoi
gian do dac quan tric dé danh gid hiéu qua
cong trinh trude khi 4p dung rong rai.

Hang rao tre (d€ giam song va mo
han thim) c6 hiéu qua cao néu ap dung doc
theo cc doan bd bién co diéu kién phi hop
dé gdy bdi tao bii va can ting cudng cong
taic quan 1y duy tu bao dudng thuong
xuyén. bé tang hi¢u qua gay bdi tao bai thi
khuyén nghi két hop giita cong trinh pha
séng kién cd va hang rao tre dé vira giam

TAI LIEU THAM KHAO

séng va tang kha niang boi lang biy bun cat
tién t6i khoi phuc rimg ngp man.

Viéc dé& xudt giai phdp va 4p dung
céc loai cong trinh can duoc khéo sit, do
dac danh gia timg vi tri cu thé vé séng,
dong chay, tram tich dé dp dung céc loai
cong trinh phit hop vi mdi khu vuc déu c6
nhiing dic diém ty nhién riéng khong nén
ap dung dai tra mot giai phdp nao ca, ngay
mdi giai phdp cling phai diéu chinh cho
pht hgp véi ting vi tri.

1. Tang Ptc Thing, Pinh Cong San, Lé Thanh Chuong, nnk “Bdo cdo thuc trang x6i bdi bd

song bd bién va dinh hudng giai phdp bao vé 6n dinh lau dai”

Tp.HCM, 2018.

, Hoi thao bado cdo chinh phu,

2. A‘lbers,‘T., Schmitt, K., Dinh, C;S. (2013): Huéng dan quan ly bo bién - Bao vé bo bién &
dong bang song Ctru Long. Xuat ban boi Co quan Hop tic Phat trien Ptc (GIZ) GmbH.

ISBN

978-604-59-0630-9.Vietnam.

http: //daln.gov.vn/r/files//ICMP-

CCCEP/tai_lieu/Document/Soc-trang/Shoreline-Management-Guidelines.pdf

3. Thorsten Albers va Nicole von Lieberman, “ Nghién ctru Vé dong chay va md hinh x6i 16”,
Dy 4n Quan 1y Ngudn Tai nguyén Thién nhi€n vung ven bién tinh S6c Trang, GTZ, 2011.

4. Bdo cdo két qua du 4n AFD-EU-SIWRR “X6i 1¢ viing ven bién ha luu song Mékong va
bién phép bao v¢ Go Céng & Phd Tan”- Vién Khoa hoc Thuy lgi mién Nam, 2017.

VIEN KHOA HOC THAY LI MIEN NAM

377





