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Tom tit: CO thé ndi cira Pa Rcfrng 1a cira séng I6n nhdt va phite tap nhdt cira Phii Yén va ciia
khu viee nam Trung B6, cira PA Rang Véi thanh phé Tuy Hoa ngay cua song nén cac hoat d‘ong
phat trién kinh té, x& hoi cang tac dong dén cira séng. Pén nay da cO Mot s6 nghién ciu, dé xudt dé
on dinh cira nhung chua dwoc thuc hién vi cac nghién curu vé co s khoa hoc coOn han ché cting nhu
nang lwc tai chinh chwa cho phép. Noi dung bai bao nay 1a két qua nghién ciru todn dién tir diéu tra
do dac thuc té dén vmg dung cdc mé hinh toan tién tién vé cdc co sé khoa hoc va thuec tién d@é tir do
dé xudt giai phdp phoi hop bang céng trinh cu thé va nao vét luéng cb tinh kha thi va hiéu qua kha

toan dién.

1. DIEN BIEN CUA DA RANG

1.1 Hién trang cira Pa Rang:

Pa Ring 1 cira ciia song Ba thudc tinh Pha
Yén, luu vyc séng Ba c6 dién tich 13.900 km?
chay qua ba tinh Gia Lai, Dak Lak va Pha Yén.
Ctra Pa Rang 1a cira song I6n nhat cta khu vuc
ven bién Nam Trung Bo va c6 dién bién rat
phtic tap, doan tir cau Pa Ring (QL 1A) dén cua
bién bi sat 16 nghiém trong va dd duoc xay ké
bio vé. Ngay doan bd bién phia bic bi sat 16
trong mua khd, trong khi bai cét bdi cira song tir
phia bic 1an vao cira séng rat dang ké.

Theo tai liéu khao sat tir cac ngudn khéc
nhau tir 2003 dén 2009, qua phan tich danh gia
cho thay vling cira song c6 hién tuong x6i — bdi
xen k&, khu vuc bi x6i 1a mot dai nim sat bo trai

ctra Pa Ring, noi x6i manh nhat dat gan 4,0 m.
Khu vie bdi manh nhit nam & phia bo phai gan
Clra song tao thanh mot doi cat chin ngang cua
song. Hién trang khu vuc trong song hai phia bo
nam va bic d4 dugc xay ké bao vé, phia ha luu
cau qudc 10 d4 xay cau méi, thanh phé Tuy Hoa
phét trién nhanh chdng véi khu du lich bai tim
phia bic cira Pa Rang va hang loat cac khu nuoi
thity san ven bién phia bic.

Theo két qua khao sat cua dé tai nghién cau
khoa hoc cép nha nuéc (KC08.06/07-10) [1]
tir thang 10/2007 dén 5/2009 cho thiy két qua
dién bién cua Pa Rang dugc danh gia voi 4
vung (ludng cira trong song, ludng cira chinh,
bo phai, va bo trai) nhu trong bang 1 va cac
hinh 1a, 1b.

Bang 1: Luwrgng boi - X0i khu viee ven bién cira song cira PA Rang
(10/2007-7/2008 va 7/2008-5/2009)

Ving Téng dién Téng luong bdi — x6i Whai - xei (M°)
tich (m?) Tir 10/2007 dén 7/2008 Tir 7/2007 dén 5/2009
Ctra trong song 1.279.374 - 827.371 +114.834
Ludng cira Ba Rang 831.432 +400.672 + 856.816
Bo phai 704.229 +334.324 +538.967
Bo tréi 752.513 + 754.283 +168.750
Tong +661.908 +1.679.367
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Hinh 1a: Bién déng dia hinh ddy
cita Pa Rang (10/2007-7/2008)

Trong giai doagn 10/2007-7/2008 khu vuc
ctra Pa Rang nodi chung c¢6 su x6i, boi xen k&
nhung bdi chiém uu thé, ving bi x6i chi 1a mot
dai ndm sat by trai cira song, tong lugng x6i
trong giai doan ndy la 827.371 m®. Vung bdi
manh & phia phai gan cira song tao nén doi cat
chin ngang cira song (hinh 1) véi tong lugng
bdi 1ap téi 754.283 m®, hai viing con lai ciing bi
bdi 1ap nhung it hon.

Giai doan tir thing 7/2008 dén 5/2009, day
khu vyc cira Pa Rang boi, x6i xen k& nhung boi
chiém wu thé chi dao, xét todn bo 4 ving cua
khu vyc ctra song cho thay hién tuong bdi lap
rat rd. Cu thé dién bién 1a ving trong sdng co
hién tugng x61 cuc b & bo trai do dang xay
dung cau Hung Vuong, con hau hét 1a boi lap,
manh nhét 1a gan giita cira trong song va phia
sat bo phai cira song. Ving ludng cira song ciing
c6 x6i cuc bd va bdi 1a chu yéu, hai viing con lai
boi 1ap 1a chinh. Tong luong bun cét bdi lap
toan khu vuc ctra Pa Ring trong giai doan ndy
Ién t&i 1.679.367 m®. Tuy nhién thyc té hién nay
& khu vuc cira Pa Rang con c¢6 cac hoat dong
khéc ciia con ngudi c6 anh hudng toi dién bién
nhu khai thac cat, xay dung cau,...

1.2 Nguyén nhan dién bién cira Pa Rang:

Qua cac nghién clru va phan tich, danh gia
nguyén nhan dién bién ctra Pa Rang thi nguyén
nhan chu yéu 1 c&c yéu té ngoai sinh, trong do6
bao gom gid gian tiép gdy x6i 16 - bdi lap qua
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Hinh 1b: Bién déng dia hinh ddy
cita Pa Rang (7/2008-5/2009)

Vviéc tao ra song va dong chay, dac biét 1a gio
trong bdo; thuy triéu va dong triéu, dong ven bd
la nguy@n nhan van chuyén bun cat doc bo toi
ctra song; ngudn gdc bun cét ving cira Pa Rang
gom tir thuong ngudn song Ba dong vai trd
chinh hinh thanh céc bai bdi, dao chan viing cira
song, bun cat tir bién mang vao khu bo dudi tac
dong cua song va dong tridu ciing dong gop vao
dién bién ctra Pa Rang theo thoi gian trong
nam.

Dong chay tir song dong vai trd chinh dé
phan b lai bln cét tir song ra cira va tai bun cat
d4 duogc song but ra khoi bo va day khu gan bo,
dong du (dong tir song dd ra va dong do séng)
tao nén dong chay ven bo téng hop van chuyén
bun cat doc bo.

Trén thuc té, duong bo bién khu vuc cira Ba
Rang theo huéng NE — SW nén chua yéu chiu tac
dong cua song huong N, NE va E. Trong d6
hudng séng NE chiém wu thé hon 2 hudng song
N va E ca vé do cao Ian tan suat xuat hién. Do
cao trung binh cua séng hudng N & khu vuc ven
bo 1a 1,4 m, twong tu ddi véi song huéng NE la
1,5 m va ddi véi song huéng E 1a 0,9 m. Do
hudng séng NE gan nhu vudng goc véi duong
bd nén van chuyén bun cét ngang bo dudi tac
dong cua hudng séng nay kha Ion. Bay la mot
trong nhiing nguyén nhan chinh gay bién dong
ctra Pa Rang.

Mot sé yéu t6 lién quan dén cac hoat dong
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ctia con ngudi nhu xdy dung cac hd chira thay
lgi, thuy dién thugng luu, cac cong trinh trén
song, ven bd ctra song, cac khu nudi trong thiy
san, du lich vung ctra song, khai thac vat liéu,...
cling gop phan vao dién bién phirc tap cua cira
Pa Rang.

2. NGHIEN CUU VAN CHUYEN BUN CAT
KHU VU'C CUA PA RANG

Dé nghién ciru ché do thuy dong luc va van
chuyén bun cat khu vuc cira Pa Rang, nghién
ctu nay da st dung mé hinh DELFT 3D do
WL |Delft Hydraulics (Ha Lan) phat trién. Mién
tinh toan caa mé hinh duoc ldy cho dén do sau
trung binh 30 m va cach xa bo 7 km phia ngoai
Clra, m¢ rong ra hai bén cira 10 km doc theo bo
bién va sdu vao trong song Ba 10 km. Ludi tinh
toan duoc st dung 1a hé ludi cong truc giao vai
mat ludi 50 m ¢ khu vue cira va 250 m ¢ ngodi
khoi, trong song ludi tinh nhiéu doan duoc 1ay
dén 20 m dé thé hién duoc sy thay do6i dja hinh
phtic tap cta day song. Dé dinh hudng cho viéc
dé xuat giai phap cong trinh nham 6n dinh ctra
Pa Ring, viéc nghién ctu van chuyén bun cat
tap trung vao hai hudng chinh 13 van chuyén
doc bo va van chuyén qua cira song.

- Lan truyén séng va dong chdy ven bo: Su
lan truyén séng cho thiy do cao song suy giam
dang ké do séng v& va ma sat day trong pham vi
500 m gan bd. Song tir cac huéng N va NE
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Hinh 2: CAc mdr cdt tinh todn va ludi tinh chi tiét khu viee Cira

Pa Rang
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truyén vao dén bd bj khuc xa it hon va bi suy
giam nang lugng it hon so véi hudng SE nén tao
ra dong chay ven bo manh hon. Truong dong
chay ¢ khu vuc ctra trong thoi ky mua can cha
yéu duoc quyét dinh boi dong ven bo do séng.
Néu khong co tac dong cua song thi dong chay
do tac dong cua thuy tridu kha yéu. Diéu nay
cho thdy dong chay ven bd do song s& van
chuyén bun cat va 1am boi l4p ctra trong thoi ky
mua can khi tac dung ctia dong tridu va dong
chay tir song ra bi yéu di.

- Vén chuyén bun cét doc bo: Luong van
chuyén bun cat ven bd theo hudng bac-nam &
phia bic co xu thé ting dan xudng phia nam.
Tinh ca ndm, lwong van chuyén ting tir 0,23
tritu m*nim & mit cit COl dén 0,40 tricu
m*/nim & mat cat CO5. Nguoc lai, luong van
chuyén bun céat ven bd theo hudng Béc-Nam
Qs" & phia Nam ctra Da Rang lai giam dan tur
bic xubéng nam, cd nim giam tr 0,55 tridu
m3/nim & mit cat C06 dén 0,47 triéu m*/nim &
mat ciat C10. Nhu vay, lwong van chuyén bun
cat ven bo theo hudng bac-nam & phia nam cia
ctra Pa Ring 16n hon & phia bic cira.

Lugng van chuyén bun cét tinh doc bd (Qner)
theo hudng bic-nam khoang tir 0,21 — 0,54 triéu
m?/nim. Lugng van chuyén bin cét tinh doc bd
& phia bic cira Pa Ring ting dan xudng phia
nam va nho hon luong van chuyén bun cét tinh
doc bo ¢ phia nam ctra
(0,21 triéu m*/nam & mat
cit CO1 tang dén 0,38 tricu
m*/nim & mit cat C05). O
phia nam cira Pa Rang xu
huéng chung cua lugng
van chuyén bun cat tinh
doc bd giam dan tir bic
xudng nam. Két qua tinh
toan bang mé hinh DELFT
3D cho thay gia tri van
chuyén bun cét tinh doc bo
giam tr 0,54 tri€u m*nam
tai mat cit C06 dén 0,43
tricu m*/nam tai mat cét
C10 (xem bang 2).
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Hinh 4b: Truong van chuyén bun cdt tinh

Bdng 2: Vin chuyén bun cét doc bo (theo mé hinh DELFT 3D)

Mt cit Bic-Nam: Qs (10°m?) Nam-Bic: Qs (10°m3) Qnet €4 NAM
Ca nam Mua can Ca nam Mua can (10°m?3)
Co1 0,234 0,238 -0,024 -0,010 0,210
C02 0,265 0,271 -0,027 -0,009 0,239
C03 0,252 0,246 -0,032 -0,010 0,220
C04 0,371 0,358 -0,028 -0,019 0,343
C05 0,399 0,385 -0,023 -0,009 0,376
C06 0,554 0,505 -0,018 -0,001 0,536
C07 0,516 0,474 -0,025 -0,007 0,490
C08 0,533 0,514 -0,022 -0,011 0,511
C09 0,499 0,481 -0,023 -0,006 0,476
C10 0,469 0,471 -0,036 -0,015 0,433

- Vdn chuyén bUn cat qua Cira trong mia
can: Dién bién van chuyén bun céat kha phirc
tap & khu vuc cira, nhit 1a & khu vuc bai bi
triéu rat do cac tac dong cua séong bién. O khu
vuc phia ngodi cira chd bdi ngim luong van
chuyén bun cat tinh 1a huéng vao bo véi d6 16n
tang tir 0,0216 triéu m*nim & mat cat D06 dén
0,0515 triéu m¥nam dén mit cit DOS. Do anh
hudng kha troi ciia dong chay do séng so véi
dong triéu trong thoi ky mia can nén dong van

chuyén bun céat ¢ khu vuc cira chu yéu 1a theo
chiéu tir ngodi bién vao trong séng. O khu vuc
sat bo bén ngoai ctra thi lugng bun cat ting dan
tir 38,5 ngan m*niam ¢ mit cat D02 dén 120,6
ngan m*/nam khi vao dén mit cat DO1. Tir miit
Cat D01 vao trong cua song do dong chay cang
yeu dan, lwrong bln cat mang vao qua ctra bi boi
ling dan va giam dén 92,8 ngan m*/nim & mat
cit EO1 va chi con 0,7 ngan m3/nam khi dén mat
cit E07 (xem bang 3).
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Nhu vy c6 thé két luan lugng van chuyén
bun cat khu vuc cira Pa Ring theo doc bo 16n
hon rat nhiéu so v6i qua cira song. Trong d6 van
chuyén bun cat doc bo chi yéu 1a hudng bic —

nam, con van chuyén qua cira séng chu yéu 1a tir
huéng bién vao trong thoi ky mla can. Pay
chinh la nhimg nguyén nhan gay boi 1ap khu
vuc ctra P4 Rang vao mua can.

Bdng 3: Vin chuyén bUn cét qua cita Pa Rang (theo mé hinh DELFT 3D)

Mat cit Séng-Bién: QF (m?3) Bién-Soéng: Q (m?3) Qnet (M3)

Canam Mua can Canam Mua can Canam Mua can
E07 463 388 -1.988 -1.079 -1.526 -691
E06 224 303 -2.518 -1.201 -2.294 -898
E05 93 144 -4.822 -2.068 -4.729 -1.924
E04 85 24 -19.750 -15.440 -19.665 -15.416
E03 656 1.209 -21.042 -8.292 -20.386 -7.083
E02 112 3 -88.654 -68.947 -88.542 -68.944
= 7.004 5.842 | -116.256 -98.671 | -109.252 -92.829
D01 19.601 19.957 | -152.122 | -140.576| -132.521| -120.619
D02 41.991 49.909 | -115.247 -88.411 -73.256 -38.502
D03 65.649 71.243 -56.103 -44.275 9.546 26.968
D04 60.319 64.652 -27.051 -15.968 33.268 48.683
D05 27.745 21.913 -78.378 -73.396 -50.632 -51.483
D06 27.550 28.298 -60.812 -49.928 -33.262 -21.630
D07 28.099 22.956 -5.816 -1.267 22.284 21.689

3. PE XUAT GIAI PHAP CONG TRINH ON
PINH CUA PA RANG

3.1 Co sé khoa hoc va thye tién dé xuat
giai phap:

Dua trén co so cac két qua nghién ctru dién
bién va quy luat van chuyén bun cét tir mé hinh
toan va cac két qua phan tich, danh gia dién bién
Clra song qua C4c s lidu khao sat do dac ba nim
2007-2009 d4 cho thay:

(1)- Nguyén nhan gay xoi Is va boi 1ap ctra
Pa Rang trong nam chi yéu 1a su tuong tac gitra
dong chay trong séng voi thuy triéu va dong
chay ven bo sinh ra do gié va séng.

(2)- Quy luat van chuyén bun céat khu vic
ctra Pa Rang theo hai hudng chinh 1a doc theo
duong bo (theo ca Bic — Nam va Nam —Bic) va
hudng song — bién, trong dé chii yéu la hudng
Bcic - Nam thuge ving phia béc ctira Pa Rang.

3.2 Pé xuit giai phap cong trinh:

Tu céac co sd khoa hoc va thuc tién, nham 6n
dinh lau dai cira Pa Rang trong diéu kién tu
nhién phac tap va céc hoat dong phat trién
nhanh chéng kinh té x4 hoi khu vuc ctra song,
giai phap cong trinh cing phdi hop véi cac giai
phéap phi cdng trinh khac 1a hiéu qua nhat. Cac
nghién ciru budc dau da dé xuat giai phap cong
trinh 6n dinh ctra Pa Rang bao gom:
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(1) - X&y dung 02 dé ngan bun cat va giam
song voi H1 va H2 & phia nam cua chinh Ba
Ring. Hai d& ndy song song V&i nhau voi
khoang cach 12 500 m va chiéu dai nhu nhau va
bang 900 m (xem hinh V& 6a). Mot sd thong s6
co ban cua giai phap 2 dé ngan bun cat nhu sau:

- Géc dé ngan bun cat cam sau 200 m vao
phia dat lién dé tranh hién tuong cat gdc; cao
trinh dinh d& +1,5m; mat cit ngang dé hinh
thang maim =2

- Vit liéu 18i dé 1a d4 hoc khai thac bang nd
min chuyén t6i cong trinh véi cac cap phdi khac
nhau; 16p bao vé ngoai la khéi Haro véi kich
thude khac nhau tir 3,1 dén 7,4 tan va khoi bé
téng luc lang 1,3 tn.

Tong kinh phi udc tinh cho viée xdy dung hai dé
ngdn bun cat nhu da dé xuat 1a khoang 324 ty dong.

(2)- Cung véi xay dyng hai dé ngan bun cat
nhu trén, can nao vét khu vuc ludng tau. Theo
cac két qua nghién ctru va tinh toan, luong bun
cat boi nam trong ludng tau khoang 300,000
m*/ndm va qui trinh nao vét 1a 2 lan vé6i khdi
lugng 150,000 m*/lan d& dam bao ludng cho tau
ra vao. Kinh phi uéc tinh nao vét hang nam
khoang 15,6 ty dong.



Hinh 5a: Mdt bang bé tri céng trinh 6n dinh cira

Pa Rang

4. KET LUAN VA KIEN NGHI

Cho dén nay da c6 mot sd nghién ctru vé cira
Pa Rang, d3 ¢ mot sd giai phap nhu xay dung
ké Bach Dang ¢ b bic phia trong cira song, nao
vét ludng ctia nganh giao théng thay, mot sb
hoat dong bao vé bo chéng sat 16 cua nhan dan
va chinh quyén dia phuong. Cac giai phap ndy
déu trén co so thuc té sat 16, bdi lép chir chua co
nhitng nghién ctru sau va dinh hudng hay quy
hoach tong thé nén hiéu qua thap.

Céc két ctia ciia nghién ciru nday d4 dua ra
dugc nhitng co so khoa hoc dang tin cdy vé quy
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Hinh 5b: Mdt bang tuyén dé ngan bun cdt phia
nam H2 cira Pa Rang

luat dién bién cira séng va van chuyén, can bang
bun cat mot cach dinh lwong. Tir d6 dé xuat cac
giai phap phdi hop (dé ngin bun cat va nao vét
ludng) c6 do tin cdy cao, mang tinh kha thi va
hiéu qua kha toan dién.

Pé xuét giai phap ndy can duogc tiép tuc bd
sung nghién ctru cac budc tiép theo dé trién khai
thuc hién giai phap, dong thoi can tiép tuc gidm
séat, theo ddi vé dién bién cira Pa Rang dé co
nhitng diéu chinh thich hop nham nang cao hiéu
qua giai phap duoc kién nghi.
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Abstract:
PROPOSE THE MEASURES FOR STABILITY OF DA RANG RIVER MOUTH

Ass.Prof. Dr. Le Dinh Thanh, Dr. Ngo Le Long, MSc. Pham Thu Huong

Da Rang is a mouth of Ba river, it is biggest and very complicated river mouth of Phu Yen province

and South of Central coastal part of Vietham. Tuy Hoa city is located just near by this river mouth with
many activities in economical and society development. Several studies have done with the purpose to
propose the stable measures for the river mouth, but there were limitations of scientific basics and
financial investment. This study has rather fully results in application of new approach and technology
from field investigation to mathematical modeling. The proposed construction measure for stability of the
Da Rang river mouth in this study has high feasibility and effectiveness.
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