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NGHIEN CU'U GIAI PHAP CAI THIEN TINH HINH DONG CHAY
SAU KHI XAY DUNG CAC CONG TRINH KE VA PUONG,
CHINH TRANG PO THI DQC BO SONG CAI - NHA TRANG

Nguyén Kién Quyét
Truwong Dai hoc Cong nghé Giao thong Van tai

Tém tat: Noi dung bai bdo gidi thiéu két qud nghién citu nghién citu dé xudt cdc gidi phdp cdi
thién tinh hinh dong chay va dién bién séng sau khi xdy ding cdc cong trinh ké va dwong, chinh
trang dé6 thi doc bo séng Cai — Thanh phé Nha Trang. Két qua nghién civu cho thdy sau khi xdy
dung céng trinh ké, dwong doc bo séng, bao quanh cdc con Ngoc Thao, Nhdt Tri, cau Ngoc
Thao két hop thanh thai cic con Ty, T,, T, dong chay lii 3% muc nwede dang I6n nhat con khodng
15 cm; do dang mwc meoc thuong luu cau Duong Sat con 13 cm; ty lé phdn vao lach Ta doan
séng tir cau Puong Sdt dén cuoi con Ngoc Thdo chiém 66,7% (ting 10 %); lach Hitu la 33,3%.
Poan séng tr cuéi con Ngoc Thdo vé ha leu, 1y 1é phin vao lach Xém Bong la 81,7% (ting 7,7
%), lach Ha Ra 18,3%;. Nhu vay, khi thanh thai cac con Ty, T, T,da lam giam myc nuwdc dang
do céng trinh tao ra va diéu chinh lai ty 1¢ phdn heu @é lach trdi thodt i tot hon, nham gidam
thiéu hiéu qud xdu do céng trinh gdy ra, ting khd néng thodt lii cho dan séng, cdi tao canh quan
va gia tri khai thac cho doan song.

Tirkhéa: song Cdi Nha Trang, cau Puwong sit, ciu Trin Phit, con Nhit Tri, thanh théi con Ty, Ty va T»

Summary: The paper presents the results of study on the countermeasure to improve the flow
situation after building of embankments and roads and urban renovations along Cai river bank,
Nha Trang city. The results show that after building the embankment constructions, the roads
and around the several islets as Ngoc Thao, Nhat Tri and Ngoc Thao bridge combined with
clearance the T0, T1, T2 islet, the highest rise of water level of flood 3% is about 15 cm; the rise
of upstream water level at Duong Sat is about 13 cm, the flow rates into the left creek from
Duong Sat to end of Ngoc Thao islet acount for 66,7% (increased 10%) and into the right creek
is 33,3%. The river segment from end of the Ngoc Thao islet to the downstream, the flow rate
into Xom Bong creek is 81,7% (increased 7,7%) and into Ha Ra creek is 18,3%. Therefore, after
clearacing of the Ty, T,, T, islet, the rise of water level due to constructions is decreased and
adjusted the flow rate for better flood drainage of the lefi creek, reduced the negative effects
caused by construction, improved the flood drainage of the river segment, improving the
landscape and the value of exp loitation for the river.

Keywords: Cai river, Duong Sat brigde, Tran Phu brigde, Nhat Tri islet, clearance of the T,
T], TZ islet.

1. PAT VAN PE quy hoach phét trién dan cu, ha tang d6 thi, cai
tao canh quan moi trwong doc theo song Cai ndi
thanh Nha Trang Ciing nhu khac phuc sy mat
6n dinh déan cu, anh huéng dén quy hoach phat
trién kinh té - x3 hoi mot cach bén virng doc
theo hai bén bo song Céi thanh phd Nha Trang.

Dy 4n “Chinh trang d6 thi, xdy dung ke va
duong doc bd song Cai thanh phd Nha Trang”
dugc trién khai nhdm khic phuc cac ton tai vé
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VINH NHA TRANG

Chu Trdn Phi ES SR
chu Xém Béng =3 T

Hinh 1. Song cai Nha Trang
(cau Puwong St téi cau Tran Phii)

Cdc cong trinh dau tw xdy dwng cia dir dn: Ké
va duong doc bo song Cai ; Ké va duong xung
quanh céc cdn Ngoc Thao, cdn Nhit tri; Cau
Ngoc Thao (nbi bo hitu séng Cai véi con nay).

Dé dam bao muc tiéu cia dy an long song phai
dam bao thoat 1ii an toan qua thanh phé Nha
Trang, khong gdy ngap Iut thanh phé & cép li
thiét ké Gmg véi tan sudt 3%. Pam bao long
song on dinh, khong gy sat 10 bo song khi
thoat 1.

Sau khi xay dung cac congtrinh ke va dudng doc
bo séng Céi va quanh cac odn Ngoc Thao, Nhat
Triva ciu Ngoc Thao, ché do thuy dong luc doan
song nghién ctru vaphu can s& ¢6 nhitng thay d6i
dang ké nhu: Dang nudc, giam kha nang thoat 1
cia doan song, gy xoi, bdi anh huéng dén an
toan cho mdt s cdngtrinh da c6.

Dé ha thdp muc nude va ting kha nang thoat
lii ctia doan song thi vai trd thanh thai cac con
trén lach trdi dong vai tro quan trong sé& loai
trir dugc cac chuéng ngai, can tré dong chay,
ha thép muc nudc, tang van toc nham tang kha
nang thoat 11, dé lach nay dong vai tro thoat I
chinh theo ty 1& gin v6i hién trang Néu thanh
thai ca Ty, T;, T, va cdon Hai Pao, hiéu qua ha
thap myc nudc ting kha ning thoat 1i 1a tot
nhét, nhung viéc thanh thai con Hai Pao co thé
gip kho khan vi trén do c6 cong trinh dang
khai théc tot.

Do viy, viéc nghién ciru bién d6i vé muc
nudc, truong phan bd van tée va ty 1¢ phan
chia lwu lwong khi thanh thai cac con Ty, T, va
T, nhim giam myc nudc dang do cong trinh
tao ra va diéu chinh lai ty 1¢ phan luu dé lach
trai thoat 1d tot hon so véi hi¢n trang, cdi tao
canh quan va gia tri khai thac cho doan songla
mot viée hét stre cép thiét.

2. PHUONG PHAP NGHIEN CUU

Do diéu kién phtic tap cia dbi twong nghién
ctru, tinh 3D va tinh cuc bg cua dong chay va
long dan rat manh, nén can thiét phai nghién
ciru nhitng van dé dat ra trén mo hinh vat ly,
nham dat t&i su md ta chi tiét vé két cdu dong
chay, nang cao d¢ chinh xac cua cac dai luong
nhay cam. Piéu kién bién 16ng cho mé hinh
vat 1y, st dung két qua tir mo hinh toan mot
chiéu HydroGIS [2]. Pbi v6i nhitng van dé
téng thé, cac dai lugng can khao sat 1a muc
nude, phan bd lru lwong, nghién ctru duoc tién
hanh trén mé hinh vat Iy long cirng, vi mo
hinh 1ong cirng c6 thé dat téi cac tiéu chuan
twong tu cao, bao dam do chinh xéac can thiét.
M6 hinh vat I 10ng ciing duogc thiét ké véi ty
16 mat bang 1/150 va ty 1¢ duang 1/55, thoa
mén céc chuan tic tuong ty froude, Reynolds
va suc can.
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h
- Pinh luét lién tuc: —2— =1 (2.3)
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- Twong ty dong hoc: % =1(2.4)

1
Céc mo hinh hién dai nay duogc hi¢u chinh,
kiém dinh chat ch& dam bao do tin cdy cua két
qua nghién ctru.
Thié& bi do muc nudce 1a kim do muce nudc, trén
kim do c6 chiatéi don vinhé nhét 1a 1 mm. Trén
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du xich c6 thé doc dén (1/10) don vi nho nhét
cua kim do va béng 0,1 mm; thiét bi do lru toc
1a luu téc ké PEM S cua Delf Ha Lan.

TV LE D
TY LEMAT I

HE 5O BIEN THAR n-2.73

Hinh 2. Mt bang sdn mé hinh vat Iy
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Dua theo cic yéu cau thiét ké ké va duong cac
treong hop nghién ciru bao gdbm:

- Bién lii tai thwong lwu cdu Pwong sdt xét 2
triong hop: 1d 3% (Q=3.250m’/s) va li 1%
(Q=3.500m’s).

- Bién triéu xét trueong hop: Con triéu thuc do
trong mua 1ii dinh triéu 1a 78 cm.

- Cac trwong hop nghién curu:

Bang 1. Tong hop cac phwong 4n thi nghiém

T N6i dun H triéu | Tansuédt cip Tén Yéu to do dac
) cm thi nghiém wong an
; Q thi nghi¢m | phwong i H Vv
1 | Hién trang 78 3% PA1-3% X X
2 | Hi¢n trang 78 1% PA1-1% X
3 | Ké+ Puong + Cau Ngoc Thao 78 3% CT1-3% X X
4 | Ké+ Duong + Cau Ngoc Thao 78 1% CT1-1% X
K¢ + Puong + Cau Ngoc Thao + , .
> | Thanhthai T, T, va T, 78 3 CB-3% | x ] X
6 | Ké+ DPuong + Cau Ngoc Thao +
' 19 T3-19
Thanh thii T, T, va T, & 0 -1 N

3. KET QUA NGHIEN CUU
3.1. Két qua bién d6i mue nuée

3.1.1. Truong hop lii 3%

- Tdc ddng thay déi (dang, ha) muwc nwéc do cong trinh gdy ra

Bang 2. Bién doi muc nwéc lii 3% giira hién trang va khi ¢ cong trinh

Thw o Muc nwéc (cm) Chénh 1éch L
tw Ly trinh (m) PAL-3% | CT13% (cm) Ghi chu
1 0 317 338 +21 TL ciu duong sat 148 m
2 148 274 303 +29 Tim cau duong sit
3 193 238 267 +29 Ha luu cau duong sat
4 436 237 262 +25 Pau con Ngoc Thao
5 1189 210 223 +13 Giira con Ngoc Thao
6 2498 171 166 -5 TL cau Xém Béng
7 2621 150 152 +2 HL cau X6m Bong
8 2862 148 151 +3 TL Cau Tran Phu
9 Bién 78 78 0 Muc nudc triéu
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Bang 3. Bién d6i muc nudérc lii 3% khi c6 cong trinh két hop thanh thai cac con T,, T, va T,

Thw L s Muc nuwée (cm) Chénh . .
g | YRR e | CT3-3% | léch (em) Ghi chd
1 0 338 330 -8 TL cau duong sit 148 m
2 148 303 293 -10 Tim cau duong sit
3 193 267 255 - 12 Ha lvu cau duong sat
4 436 262 252 - 10 Dau con Ngoc Thao
5 1189 223 217 -6 Giita con Ngoc Thao
6 2498 166 169 +3 TL cau X6m Bong
7 2621 152 157 +5 HL cau X6m Bong
8 2862 151 155 +4 TL Cau Tran Phu
9 Bién 78 78 0 Muc nudc triéu

3.1.2. Trwomg hop i 1%

Bing 4. Bién doi muc nuéc lii 1% giira hién trang va khi c6 cong trinh

Thw . Muc nudce (cm Chénh léch . v

tw Ly trinh (m) PAL1% C(Tl-)l% (cm) Ghi chu

1 0 345 369 +24 TL cau duongsat 148 m
2 148 298 323 +25 Tim cau duong sit

3 193 269 296 +27 Ha luu cau dudng sat
4 436 273 291 +18 Pau cén Ngoc Thao
5 1189 240 252 +12 Gitra con Ngoc Thao
6 2498 173 170 -3 TL ciu X6m Bong

7 2621 157 155 -2 HL cau X6m Bong

8 2862 156 154 -2 TL Cau Tran Phu

9 Bién 78 78 0 Muc nudc triéu

Bang 5. Bién d6i muc nudre lii 1% khi c6 cong trinh két hop thanh thai cac con Ty, T; va T,
Thw Ly trinh (m) Muc nwée (cm) Fhénh Ghi chii

tu CT1-1% | CT3-1% [1€ch (cm)

1 0 369 352 -17 TL cau duong st 148 m
2 148 323 309 -14 Tim cau duong sit

3 193 296 279 -17 Ha lwu cau dudng sat
4 436 291 277 -14 Déu cdn Ngoc Thao

5 1189 252 242 -10 Giira con N.goc Thao
6 2498 170 173 +3 TL cau X6m Béng

7 2621 155 159 +4 HL cdu X6m Bong

8 2862 154 158 +4 TL Cau Tran Phu

9 Bién 78 78 0 Muc nudc triéu
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Nhu vay, viéc xay dung céc cong trinh ke va
duong da thu hep long song va khong cho
dong chay tran 1én cac con Ngoc Théo, cdn
Nhat Tri, da lam cho dong chay don @ vé phia
thuong luu, bién dong ning thanh thé ning,
lam dang cao muc nudc. Myc nudc tang cuc
dai tai vi tri gén ha Ivu ciu Puon g Sat va glam
dan vé hai phia ha lwu. Dong thoi véi vide
dang cao muc nudc ¢ thuong luu, giy tac
dung cham 1ii din dén giam muc nuée O ha
Iru cong trinh, tir vi tri cau X6m Bong ra bién.

Thuong luu cau Puodng Sit myuc nudc dang
cao hon khoang 18 cm. Ha luu cau dudng sit
muc nuoc cao hon tur (20+28)cm; doan tur duoi
bdi Ngoc Thao vé ctra song, ha luu cau Tran
Pht myc nuée khong ¢ bién doi 16m.

Khi thanh thai cac con T, T; va T, myc nudc
dang 16n nhat con khoang 15 cm. Do dang
muc nudc thuong luu cau Duong Sit con
13 cmy;

3.2. Két qua nghién ciru vé phan b van téc
va ty 1€ phan chialuu lugng

EEGITNOTHN| CONG NGHE |
Van toc dugc do ¢b dinh tai cac mat cit sau:
MCI ha Iuu cau Puong Sit, MC2 dau con
Ngoc Thao, MC3 giita con N goc Thao, MC4,
M C5 thuong lru cau Xom Bong, M C6 thuong
Iru cau Tran Phu.

3.2.1. Tdc dong cua cong trinh

M it bang phan b6 van tdc trung binh thuy tryc
khi c6 cong trinh Uung véi 16 3% (CT1-3%)
dugc thé hién trén hinh 3.

Hinh 3. Phdn b6 trén mdt bang heu toc trung
binh thuy truc khi co cong trinh wrng voi lii 3%

Ty 1& phan chia luu hrong khi c6 cong trinh thé
hién trong bang 6.

Béang 6. Ty 1€ phan luu tronglii 3% sau khi ¢6 cong trinh (CT1-3%)

Qtréi/ tong Qphéi/ tén
Vitr Hien | opp | Chenh e trang | €T1 | Chenh léch
trang 1éch

Pau c¢dn Ngoc Thao

' 62 57,5 -4,5 30,6 42,5 +12
(MC2) b b b b
Giita con Ngoc Thao

: - +
(MC3) 57,7 57,5 0,2 34,5 42,5 8
Thuong luu cau Xoém

: - +

Bong (MC5) 80,3 74,0 5.7 19,6 26,0 6.4

Khi dong chay khong chay trén con Ngoc
Théo, con Nhat Tri va hai bén bd song luu
lugng lach doan tu cau DPuong Sit - dén cubi
con Ngoc Thao, lach Ta chiém 57,5% va lach
Hitu chiém 42,5%. Poan séng tir cudi con
Ngoc Thao vé ha luu ¢6 ty 1¢ Iuu lrong chay
phia lach X6m Bong chiém 74,0 %, va con lai
26,0 % chay qua lach Ha Ra.

Nhu véy sau khi c6 cong trinh lach trai van l1a
lach thoét 1 chinh tuy van chiém trén 50% luwu
luong; trong khi d6 lach phai von 1a lach phu
nam bén phia noi 6 thanh phd lai c6 su gia
tang luu lwong dang ké.

3.2.2. Tac dong ciia cong trinh két hop thanh
thai cac con Ty, T;va T,

M it bang phan bd van tdc trung binh thuy tnrc
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khi c¢6 cong trinh két hop thanh thai cac con
To, T1 va T, tng véi 1t 3% (CT1-3%) dugc thé
hién trén hinh 4.

Ty 1& phén chia luu lwong khi ¢6 cong trinh thé
hién trongbang 7.

Khi thanh thai cac dao T, T va T, & lach trai,
luu luvong lach doan tur cau Puong Sit - dén
cudi con Ngoc Thao, lach Ta chiém 66,7 %
(tang 10%) va lach Hiru chiém 33,3% .

Poan song tu cudi con Ngoc Thao vé ha luu
co ty 1€ luu lugng chay phia lach X6m Bong
chiém 81,7% (ting 7,7%); 18,3% chay qua
lach Ha Ra.

Béang 7. Ty I¢ thoatli phwong an CT3-3%

Mt Vi tri Qtrii/Qt | Qphai/Q
cit Hin éng (%) | tong (%)
Dau con
0 0
MC2 Ngoc Thio 66,7% | 333 %
Gitra con
MC3 66,7 © 33,30
Ngoc Thao 7% 3 %
Mcs | LD cau Xom | g\ 50 | e 30,
Bong

Hinh 4. Phdn b6 trén mdt bang leu toc trung
binh thity trec khi ¢ cong trinh két hop thanh
thdi cac con Ty, Ty va T ieng véi lii 3%

4. KET LUAN

Viéc két hop giita m6 hinh toan mét chiéu
(1D) dé xac dinh cac gia tri bién long cho doan
song nghién ctru va mo hinh vat Iy (3D) cho
phép nghién clru mdt cach toan dién tac dong

ctia cac cong trinh xay dyung trén song dén ché
d6 thuy dong luc trong khu vuc danh huong cua
du an, lam co s¢ khoa hoc dang tin cdy cho
viéc xem xét quy hoach va thiét ké cac cong
trinh va dé xuit cic giai phap cai thién tinh
hinh dong chay va dién bién song sau khi xay
dung cac cong trinh ké va duong, chinh trang
d6 thi doc bo song cai - thanh phd Nha Trang,

Khi xdy dung cong trinh ké va duong hai bén
bo song Céi, quanh cdn Nhat Tri, con Ngoc
Thao (CT1-3%), luu lugng tap trung vao long
dan chinh myc muéc dang cao hon. So véi
myuc nudc & trang thai tu nhién tan suat 3%
(PA1-3%), két qua nhu sau:

- Thuong lru cdu Pudng Sit muc nude dang
cao hon khoang 18 cm. Ha luu cau duong st
muc nudc cao hon tur (20+28)cm;

- Poan tir dudi bai Ngoc Théo vé cirasong, ha hru
cau Tran Phit mye murde khong 6 bién doi 1on.

- Ty 1€ phan luu cia cac lach nhu sau: Ty 1€
phan vao lach Ta doan song tir ciu Pudng Sat
dén cudi con Ngoc Thao chiém 57,5%; lach
Hitu 1a 42,5%. Poan séng tu cudi con Ngoc
Théo vé ha Iuu, ty 16 phan vao lach X6m Béng
1a 74,0%; lach Ha Ra 26,0 %. Lach trai van la
lach thoat I chinh.

Khi xay dung cong trinh ké va duong hai bén
bo song Cai, quanh con Nhat Tri, cdon Ngoc
Théo két hop thanh thai cac dao Ty, T, va T,
phuong an (CT3-3%) nhan théy:

- Muc nude dang 16n nhét con khoang 15 cm.
D0 dang myc nudce thuong luu cau Puong Sat
con 13 cm;

- Ty 1¢ phan vao lach T4 doan song tu cau
Puong Sat dén cudi con Ngoc Thao chiém
66,7% (tang gan 10,0 %); lach Hitu 1a 33,3%.
Poan song tir cudi con Ngoc Thao vé ha luu,
ty 1€ phan vao lach X6m Bong la 81,7%; lach
Ha Ra 18,3%.

Nhu vay, khi thanh thai cac con Ty, T,, T, da
lam gidm muc nude dang do cong trinh tao ra
va diéu chinh lai ty 1& phan lvu dé lach tréi
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thoat 1ii t6t hon, nham giam thiéu hiéu qua xdu  cho dan song, cai tao canh quan va gia tri khai
do cong trinh gy ra, tdng kha nang thoat I  théc cho doan song.
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