BAI BAO KHOA HOQC

NGHIEN CUU GIAI PHAP KY THUAT CHONG NGAP
CHO KHU CONG NGHIEP KIM BANG, HA NAM

Ngé Viin Quan'’, Buii Xuian Khoa'

Tém tit: Trong nhitng nam gan day Ha Nam thuong xuyén xdy ra mwea 16n gdy ing ngdp dién réng, ddc biét tai
cac khu dé thi va khu céng nghiép (KCN). Nghlen cuu nay trinh bay cac gidi phap ky thudt chong ngdp cho KCN
Kim Bang mot trong nhitng dy én trong diém c6 vai tro quan trong trong chién lwoc phdt trién cong nghiép va
kinh té dia phwong. Két qud nghién ciru di xdc dinh dwoc cac ddc tring khi twong, thity vin thiét ké trong khu viee
dir én véi trdn mura tiéu thiét ké 2 ngdy max tai tram Phii Ly iimg véi tan sudt P = 2% la 328 mm; muyc nudc thiét
ké tai cira ra cia khu vuc dy én la +3,1 m; cao dg san nén thiét ké KCN la +3,5 m. Bén canh d6, mé hinh SWMM
e sir dung dé mé phong hé thong tiéu thoat nude ciia KCN, xdc dinh dwoc tong Zu’(mg niede chdy tran trén bé
mat gdy iing ngdp va cdac diém ngdp vm tong Zu’(mg nueée gdy ngdp ving 41.140 n’; nang lyc triv cua kénh hién
trang trong KCN dat dwoc 13.300 m’. Dua trén két qua mé phéng, thoi gian yéu cau tiéu hét trong mot gio,

nghlen citu dé xuat giai phap ky Zhuat chong ting ngdp cho KCN véi tram bom tiéu c6 leu leong thiét ké Qp =
7,73 m’/s. Két qua nghlen ciu cung cap mot giai phéap hitu ich nham xdc dinh dwoc hang muc, quy mé céng trinh
tiéu thodt nwée chong ving ngdp, dam bdo an toan cho cdc nha mdy khi di vao sir dung trong treong hop c6 mua

[6n xay ra.

Tir khoa: Hé thng tiéu thoat nue, chdng ung ngap, mo hinh SWMM, khu cong nghiép.

1. PAT VAN PE

Trong nhitng thap nién gan day, toc do do thi hoa
va cong nghiép hoa tai Viét Nam dién ra manh mg, kéo
theo su gia tang dang ké dién tich bé mit khong tham
nudce. Qua trinh nay lam thay doi diéu kién thay van d6
thi, rat ngan thoi gian tap trung dong chay, lam ting
nhanh Ivu lwgng dinh 14, tir d6 gy ra ngip Ging cuc bd
nghiém trong tai nhiéu khu do thi va coéng nghiép
(Huynh Thi Lan Huong va Pathirana Assela, 2013).

Bién d6i khi hau cling lam cho cac sy kién mua cuc
doan trong nhitng nim gan ddy xdy ra bat thudng theo
ca khong gian va thoi gian (Lé Thi Hoa Binh va nnk,
2019). SH liéu théng ké tai Thanh phé H6 Chi Minh
cho thdy, trong thip nién 1950, hoan toan khong ghi
nhan trdn mua nao c6 cuong df trén 100 mm/gio; tuy
nhién, con s6 ndy ting lén 11 tran chi trong vong 8
niam dau cua thap nién 2000 (UNDP, 2016). Tai Dong
bang Song Ctru Long, tong lwong mua ngay 1on nhit
trong thap nién 1970 dat 92 mm, thi trong cdc nim gin
day da vuot mic 109 mm (Ngd Van Quan, 2023). Tai
Ha No6i va mot sb tinh 1an can trin mua lich su ngay
31/10/2008 ghi nhan lwong mua dat tir 300 mm dén
550 mm. Dac biét, sb liéu quan tric duoc cho théy dot
mua ba ngay tir 21-25/5/2022 tai Vinh Phiic va Ha Noi
¢ cuong do lan luot 1én dén 808 mm va 390 mm.

Ha t?mg tiéu thoat nudc tai nhiéu khu do thi va
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KCN ¢ nuéc ta dugc thiét ké chua hop ly. Cac cong
trinh diéu tiét va hd diéu hoa chua dugc quy hoach
dang vi tri, thiéu két ndi voi hé théng tiéu thoat nudc,
hodc c6 dung tich trit khong du (Lwu Vian Quan va
Nguyén Tuin Anh, 2013). Khong it KCN hién nay
dugc xdy dung ma khong co hé thong diéu hoa nude
riéng biét, dan dén hién tuong "don 1d" xuéng céc ving
lan can hodc giy ngdp ngay trong ndi khu khi mua lén
xdy ra. Nhitng han ché nay cho thdy 16 rang ring ngip
lut khong chi do nguyén nhan mua lén ma con do quy
hoach va van hanh cong trinh k¥ thuat chwa phu hop.
Viéc ung dung cac mo hinh m6é phdng thiy van —
thily luc dong vai tro quan trong trong danh gia kha
ning thoat nudc, xac dinh nguyén nhan ngip lut va dé
Xuat cac giai phap quan 1y, quy hoach phii hop. Trong
s6 cac cong cu hién nay, mé hinh Storm Water
Management Model (SWMM) do Co quan Béo vé Moi
treong Hoa Ky (EPA) phat trién dugc st dung rong rai
nho kha ning md phong chi tiét qua trmh dong chay
mit, sy van chuyén nuéc trong hé thdng cdng, hd didu
hoa va cong trinh kiém soat dong chay (L. Rossman va
M. Simon, 2022). SWMM cho phép mé phong dong
thoi cac qua trinh mua — dong chdy — thoat nudc vai do
phan giai khong gian va thoi gian cao, phu hop cho ca
quy mo khu dan cu, d6 thi va khu cong nghiép. Nhidu
nghién ctru gan day da ing dung md hinh SWMM dé
danh gia hiéu qua hé théng thoat nude hién hiru, du
bao ngép lut cho cac d6 thi tai Viét Nam theo cac kich
ban mua cyc doan va dé xuit cac giai phap k¥ thuat

159


mailto:ngovanquan@tlu.edu.vn

nhdm giam thiéu rui ro ngap trong diéu kién bién d6i
khi hau va do thi hoa (L& Hoang Nghia va nnk, 2024;
Huynh Vuong Thu Minh va nnk, 2024). Dé md phong
chinh xac cac bién dong cua lii lut theo thoi gian va
khong gian nhu vén tbc va do sau 1 trén luu vuc,
Khatooni va nnk (2019) da tich hop SWMM vao trong
mo6 hinh HEC-RAS-2D, cho phép danh gia chinh xac
hon dong lyc hoc cliia qua trinh 1. Trong khi d6, Rai
va nnk (2017) da két hop hé théng thong tin dia ly
(GIS) dé hiéu chudn moé hinh SWMM va phan tich rui
ro ngap lut.

Vung do6 thi Ha Nam nim & ha luu song Day, dia
hinh thip, hé thong tiéu thoat nudc chu yéu phu thudc
vao tram bom va kénh tu nhién, trong cic nim gin day
thuong xuyén ghi nhan nhitng dot mua 16n gay ngap
ing nghiém trong, anh huéng dén cic hoat dong san
xuat cong nghiép (Bui Tudn Hai va nnk, 2021). Trong
bbi canh do6, viéc nghién ctru giai phap k¥ thuat chong
ngap cho KCN Kim Bang, Ha Nam (cii) mang y nghia
thuc tién cép bach nhim xac dinh duoc hang muc, quy
mb dau tu xdy dung cong trinh tiéu thoat nwée. Nghién
clru nay ap dung mo hinh SWMM 5.2 dé xic dinh
pham vi, mirc d6 ngip lut trong KCN Kim Bang. Tu
do6, phan tich, d& xudt cic giai phap ky thuat chdng
ngap cho KCN, cu thé: xac dinh dung tich diéu hoa cua
kénh va quy m6 tram bom tiéu theo cac kich ban van

HUNG YEN

hanh khac nhau. Két qua nghién ctru gép phan xay
dyng co s¢ 1y luan, c6 thé 4p dung cho nhidu dia
phuong, cic KCN khac trong viing dé phong tranh va
giam nhirng thiét hai do ngép lut khi xudt hién cac trin
mua 16n xdy ra.

2. PHUONG PHAP NGHIEN CUU

2.1. Pham vi va di twong nghién ctru

KCN Kim Bang c6 dién tich 230 ha, nay thudc dia
gi6i hanh chinh phudng Lé Ho, tinh Ninh Binh (trudc
day thugc TX. Kim Bang, Ha Nam). Day la khu vuc co
dia hinh twong d6i bang phang, phin 16n 1a dt canh tac
nong nghiép cliia nhan dan xen k& c6 cac khu vyc triing
va hé théng ao, muong va bd thira phuc vu canh tac.
Cao dodiahinhttr 1,8 m—2,4 m.

Ving nghién ctru ndm trong tiéu ving tiéu nong
nghiép do tram bom Qué II phu trach, tiéu nudc ra
song Pay. Tram bom Qué II duoc thiét ké dé tiéu cho
dién tich 2.123 ha d4t néng nghiép véi cong suit tram
bom Qp = 7x8.000 m*/h. Tram bom KCN Kim Bang
tiéu nudc ra kénh PK ndm & phia Tay Nam khu dy 4n
(Hinh 1b), sau d6 dan vé tram bom tiéu Qué I Tuy
nhién, do khong co s6 liéu van hanh cta tram bom Qué
II nén nghién ciru ndy chua xét ti kha ning phdi hop
gilra tram bom Qué va tram bom cta KCN. Hinh 1 thé
hién so do tong thé mang ludi song, vi tri KCN va ranh
gioi nghién ctru.

Hinh 1. Vi tri, pham vi va ranh gioi khu vuc nghién ciru: (@) vi tri KCN Kim Bang
trong so do tong thé lwu vue tiéu, (b) pham vi va ranh gidi ving nghién ciru

2.2. Co sé va phwong phap nghién ciru

2.2.1. Co s¢ nghién cwu: nguyén ly, chirc nding,
nhigm vu va yéu cau ky thudt ciia hé thong thodt
nudoc KCN

Khu dy an gé)m hai kénh lam nhiém vu thoat nudc
va diéu hoa dong chay mat cho KCN, déng thoi tao
canh quan, cai thién vi khi hau, tao sinh thai moi
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truong. Chi tiét hé théng kénh tiéu trong KCN thé hién
trén Hinh 2. Kénh Trung tim (kénh TT) di tir Bic
xuéng Nam KCN, doc tuyén duong rong 43m, thu
nude tir céc tuyén cong gdp hai bén mit kénh. Kénh
dat phia Tay Nam KCN (kénh TN) nhin nudc tir kénh
TT, 1a vung ban ngap, dugc két ndi v4i bé hit cua tram
bom tiéu KCN. Nguyén ly, chitc ning nhiém vu va cac
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yéu cau k¥ thuat cua hé théng kénh trong KCN duoc
trinh bay dudi day:

Nguyén Iy van hanh: Cac kénh trong KCN (kénh
TT va kénh TN) ddm nhi€m 2 chitc nang chinh: mét 1a
van hanh nhu kénh ti€u thoat nudc chinh trong KCN,
hai 1& 1am nhi¢m vu diéu hoa luu lwong dong chay khi
mua 16n. Hé théng kénh trong KCN dugc két ndi lién
thong vdi nhau va dan vé tram bom dau méi, tiéu nude
ra kénh PK.

Nhiém vu ciia hé thong kénh: Dbi v6i cac tran mua
khong giy ting ngip, cic kénh s& ¢ chirc ning tiép
nhan, trir va diéu hoa lvong nudc mua cla toan bo du
an. Nguoc lai, trong trudng hop xuat hién trin mua 1on
gdy ngp, cong trinh tram bom tiéu ddu méi van hanh
dé rat nudc kénh vé muc nudc dém (thip hon mirc
nude dang binh thudng, cu thé theo cac kich ban mura).
Khi d6 kénh lam viéc nhu hd diéu hoa trong KCN. Déi
voi kénh TN, duoc thiét ké 1a vung ban ngap, khi co
mua 16n kénh 1am viéc nhu hd diéu hoa, c6 thé mé
rong thé tich trlr, giam quy mo tram bom tiéu trong
KCN. Truong hop mua cyc doan, luu lugng vuot qua
kha niang diéu tiét ctia kénh trong KCN va myc nudc
ngoai kénh tiéu PK 16n, tram bom ti€u dwgc van hanh
dé bom nude ra ngoai khu du an.

Yéu cau ky thudt: Myc nudc nho nhat trong kénh
Zmin = +1,6m (cao d¢ day kénh +0,6m), duy tri muc
murc thip nhat trong kénh cao hon 1m so v&i day kénh
dé dam bao sinh thai moi trudng va vi khi hau viing du
an. Myc nudc dang binh thuong Zgr = +2,43m. Muc
nudc dang tdi da Zmax = + 3.43m. Do sau diéu tiét
khoang 1,83m

2.2.2. Phuwong phdp nghién ciru

Trong nghién ctru ndy, phuong phap moé hinh toan
st dung phain mém SWMM dugc 4p dung dé mod
phong va phan tich cac kich ban tinh toan. So' dd khdi
dé xuat khung phuong phap tinh todn dong chay cho hé
théng thoat dwoc KCN Kim Bang thé hién trén Hinh 3,
bao gdm cac budc chinh nhu sau:

a) Xay dung mang ludi tiéu thoat nudc

Khu vyc nghién ctru dugc chia thanh 03 hwu vuc
thoat nudc chinh d6 vé kénh Tay Nam (ving ban ngip)
trude khi két ndi véi bé hut ciia may bom xa ra kénh
PK (Hinh 2). Lieu viee 1 (phia Péng tuyén dwong 43m):
huéng thoat nudc chinh tir Pong sang Ty vé kénh
trung tim (TT) trén tuyén duong 43m. Luu vuec 2 (phia
Tady tuyén dwong 43m): hudng thoat nudc chinh tir Ty
sang Pong vé kénh tiéu trung tdm (TT) trén tuyén
duong 43m. Luu viee 3 (phia Pong tuyén dwong 48m
va phia Péng Bic tuyén dwong 19,5m): huéng thoat
nude tir Pong sang Tay, tir Bic xudng Nam vé kénh
tiéu phia Tay Nam (TN), ving ban ngip cta khu dy an.
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Hinh 2. Phéi canh KCN Kim Bdng va vi tri
cac kénh tiéu trong khu vuc nghién ciru

Trong nghién ctru ndy md hinh SWMM (Storm
Water Management Model) dugc str dung dé mo phong
va tinh todn xac dinh tong lugng nudc chay tran bé mat
gy ung ngap. Co s ly thuyét cia md hinh SWMM
duogc giodi thi€u trong tai liéu tham khao (Rossman L va
Simon M, 2022) va (Duong Thanh Luong, 2010). Dya
trén phuong phap dién toan trong SWMM, cac ddi
twgng va thudc tinh cua cac dbi tugng duoc khai bao
trén md hinh bao gém: tram mua, tiéu luu vue, duong
din (céng, kénh), hé ga, nit ndi, cong trinh trit nuwéc va
cira xa. Két qua thiét l1ap ban dd mang ludi thoat nude
cho toan bo hé thong tiéu khu vuc dy an va sb lidu
dugc cdp nhit theo cac tai liéu da co cua cac du an
dugc thé hién nhu Hinh 4.

b) Piéu kién bién ctia md hinh

M6 hinh mwa (bién trén cua mé hinh): MO hinh
mua dbi véi thoi doan 1-h (thoi gian md phong cho 48
gio clia trin mua 2 ngdy max) ang véi tin suét thiét ké
P = 2% cua tram khi tugng Pha Ly dugc sir dung dé
lam s6 liéu dau vao mo hinh. Dong chay tir cac tiéu luu
vuc chay vao hé thong duong dng thu nudc coi nhu
bién trén ciia md hinh.

Bién myc nudc (bién dwdi cia moé hinh). MO
hinh muc nude thiét ké dugce khai béo tai cira ra cua
tram bom tiéu (TB) tng voi muc nuwde binh quéan 2
ngdy max véi tin suit P = 2% duoc tinh truyén vé
ctra xa TB.

¢) Lwa chon phuong phap va thong s6 md hinh

Dé mo phong dién toan dong chay bé mit va dong
chay trong hé¢ thong thoat nudc trong KCN Kim Bang,
nghién ctru lya chon: 1) Dién toan dong chay st dung
mo hinh séng dong luc hoc (Dynamic Wave); 2) Mo
hinh thAm sir dung phuong phap Horton; 3)Thoi gian
tinh toan 2 ngay (48h); 4) Hé s nham (0,015); 5)
Phuong trinh tinh todn (Force main equation) theo
phuong phap cuia Darcy-Weisbach; 6) Thoi gian xut
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két qua theo budc thoi gian (Sphit). Cac thong sb cua
md hinh duge tham khao tir cac tai liéu hudng dan (vé
thuy luc, dia chat, thiy van). Do mang ludi thiét lap va
céc thong s6 dau vao ciia hé thong tiéu thoat nudc
KCN trong nghién ciru nay liy theo quy hoach va thiét
ké nén viéc hiéu chuin md hinh chi thyc hién viéc hiéu
chuan cac thong s vat 1y, cac thong s6 khac nhu hé s6
nham cua cac duong dan, hé¢ s6 nham bé mat, céc

« Xy dung mang lu6i SWMM
« Thiét 1dp cic thong s6 HTT

1

Thiét 1dp:
+ Lugng mua

 Bién mycnudc, triéu
+ Cictham s6 mo hinh

Kiém tra tinh
chinh xac ctia md
hinh SWMM

* Thiét 14p cic kich ban tinh toan
+ M6 phéng cic kich bin

Xudt két qua

G

Hinh 3. So do khéi dé xudt khung phirong phdap
mé phong hé thong thodt nudc cho KCN Kim Bdng

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua tinh toan mé hinh mua tiéu thiét ké
2 ngay max

e N

SE—— = ERE ST AN W A =
] ] o 0 11 » » a2 ]

Hinh 5. Két qua mé hinh mua tiéu thiét ké 1 gio voi
trgn muwa 2 ngay max tram Phu Ly

KCN Kim Bang la khu cong nghiép téng hop da
nganh, c6 tinh chit cong nghiép cong nghé ky thuat
cao; vung dyu an nim & ha du song Day, dia hinh thp
thuong xuyén xay ra ngap lut. Do d6, tan suét tinh toan
lya chon P = 2% (rng véi chu ky ngép lut 50 ndm xay
ra mot 1an) 1a bién phap giam thiéu nguy co ngap lut —
rti ro kinh té, dam bao hé théng hoat dong on dinh va
an toan. Dya trén s6 liéu quan tric lugng mua theo gio
cua trdn mua 2 ngay max tai tram Phi Ly trong thoi
doan 30 nam (1994 — 2023), md hinh mua tiéu thiét ké
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thong s6 tham cua dat 1ay truc tiép tir thong so thiét ké
cua khu du an. Tuy nhié€n, dé co duge bd thong sb tin
cdy, nghién ctru nay da tham khao bo thong s6 mo hinh
da thyc hién md phong cho mdt s6 KCN, d6 thi hoan
chinh va nam & 1an can (Nguyén Thanh Lén, 2020).
(cac thong s6 bé midt khong tham tiéu luu vuc:
n=0,015; d6 dbc bé mit: i=(1-3)x10—4 va hé s6 nham
ong dan: n=0,010).

Hinh 4. Két qua thiét lap hé thong
tiéu thoadt nudc cho khu vuce du an

ung voi tan suit (Py = 2%) duoc xac dinh st dung
phuong phap xac sut théng ké. Két qua tinh toan
lugng mua 1 gio trdn mua 2 ngdy max , Xpuw, 1a 328
mm voi lugng mua duge phan bd theo cac gio trong
ngay nhu dugc thé hién tai Hinh 5. Dua vao phan bd
luong mua theo thoi doan ngin tinh todn cho thiy
lwong mua tap trung chi yéu trong gio thir 27 dén 34
v6i lwong mua 16n nhat xép xi 60 mm, thoi gian con lai
lwong mura hau nhu khong déng ké.

3.2. Két qua tinh toan mé hinh muc nudc thiét ké

Theo tai liéu théng ké, muc nude 1on nhit tai tram
Phu Ly 1a + 4,93m vao ngay 21 thang 8 nam 2017.
Trung binh nhiéu nim (trong giai doan 2017 —2023) 1a
+1,03m. Trong nghién ciru ndy, tinh todn myc nudc tai
ctra xa dugc xac dinh theo muc nudc cac thaing mua il
thuong xuyén xuat hién (trong giai doan 2017 — 2023).

Ving du an bi anh huong béi ché do thuy vin séng
Day. Muc nudc thiét ké tai cira xa tram bom (TB) duoc
xac dinh thong qua tinh truyén myc nuéc tai tram thity
van Ba Tha trén song Pay va ndi suy gilta hai tram
thuy van Ba Tha (phia thugng lwu) va Pha Ly (ha luu)
so v&i vi tri clra xa (kénh PK tai vi tri KCN). Muc
nudc tai Tram Ba Tha cach khu dy an 35km va Tram
Phu Ly céc vi tri dy an 20 km tai cung mdt thoi diém
cho thiy chénh léch myuc nuéc giita 2 tram voi do doc
1a 1/22.000, do khu vyc dia hinh bang phang va khong
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co sy thay ddi nhiéu, vi vay ndi suy dugc chénh léch
tr tram Pha Ly vé cia xa kénh PK véi Ah =
L*1/22.000) => Ah = 20.000*1/22.000 = 0,909 (m).
Vi vy, myc nudc trung binh dugc tinh todn tai clra

xa kénh PK cua KCN la 2,193 + 0,909 = +3,102 m
(st dung cho diéu kién bién muc nude sau kénh tiéu
PK). Két qua tinh toan véi muc nude max tai cira xa
7Zs=+3,1 m.

Bang 1. Muc nwéc trung binh 3 thang mua liia 16n nhit tai tram Phi Ly, giai doan 2017 —2023

Pon vi: cm
Trung binh 3
Ngay | ojmjIiv| v vl | vl | VIIl | IX X Xl | XII | thang muald
16m nhat

MN TB 2017 71| 68 | 59 | 59| 68 80 | 203 | 155 | 195 | 260 | 91 65 219,3
MN TB 2018 64 | 59 | 51| 57| 83 86 | 230 | 239 | 172 | 124 | 97 80 213,7
MN TB 2019 71 | 76 | 62 | 83 | 95 98 86 164 | 131 | 102 | 90 68 132,3
MN TB 2020 63 | 76 | 71 | 66 | 70 68 84 177 | 137 | 184 | 109 | 79 166,0
MN TB 2021 61 | 73 | 67 | 88| 96 | 103 | 124 | 106 | 155 | 197 | 111 | 76 158,7
MN TB 2022 74 | 94 | 74 | 77 | 133 | 165 | 168 | 204 | 200 | 155 | 94 80 190,7
MN TB 2023 61 | 82 | 56 | 69 | 81 97 92 131 | 145 | 128 | 91 75 134,7
MN I6n nhét (trung binh cdc thing mua li 16n nhit) 219.3

3.3. Két qua mé phéng muwc nwéc va xac dinh

tong hrong chay tran

Két qua md phong myuc nudc doc cac tuyén bng
chinh khu vuc duy an cho thdy, v6i luong mua 1 gio cua
trdn mua 2 ngdy max (ng tin suét tinh toan Py = 2%
thi mot sb diém nat bi ngap tran trén bé mat (xem Hinh
4), dugc md phong két qua tir Hinh 6 dén Hinh 9.

Dua vao tai lidu thiét ké, dé khu vuc dy 4n khong bi ing
ngap thi can khdng ché cao trinh mure nude dudi cao d san
nén 14 +3,5 m (chon +3,5m lam cao do khéng ché). Cao d6
khdng muc nude khng ché véi dicu kién rang budc:

—— Node G46 Head (m) — Node G-48 Head (m)

0 5 10 15 20

30 35 40 45 50
Elapsed Time (hours)

Hinh 6. Duong qua trinh myc nuwdc gay ngdp
tai diem G46 va G48 (cac tiéu vung bi ung ngdp
do chay tran bé mat)

—— Node G-54 Head (m) —— Node G-56 Head (m) —— Node G-110 Head (m) —— Node G-187 Head (m)

Head (m)
©
0

0 5 10 15 20

25 30 35 40 45 50
Elapsed Time (hours)

Hinh 8. BDuong qua trinh myc nuwdc gdy ngdp
tai ho ga G54, G56, G110 va G187 (cdc tiéu ving
bi ung ngdp do chdy tran bé mat)
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ZmaxTB (QtB, Fienh) = [ZmaxKCN] <= +3,Im (dam
bao muc nudc cao nhit khi xuat hi¢n trin mua 16n giy
{ing ngdp phai nhé hon cao d¢ san nén ciia KCN 0,4m)

Trong 46, ZnaxTB, ZnaxKCN lan luot 14 muc nude
16n nhit va myc nudce 16n nhat cho phép tai KCN. Day
1a gia tri myc nudc khong ché ma véi gia tri nay KCN
duoc coi 1a tiéu triét dé, khong con diém nao bi ung
ngip; Qrp 12 luu lwong yéu cau thiét ké tram bom dau
mdi tai clra xa (m3/s); Fienn 18 dién tich trit nwdc mua
trén cac kénh (ha). Tai cic ctra ra ciia tuyén dng c6 cao
do day cong +0,60m.

—— Node G-44 Head (m) —— Node G-58 Head (m) —— Node G-59 Head (m)

Elapsed Time (hours)

Hinh 7. BDuong qua trinh myc nuwdc gay ngdp
tai diem G44, G58 va G59 (cdc tiéu ving
bi ung ngdp do chdy tran bé mat)

—— Node G-73 Head (m) —— Node G-74 Head (m) —— Node G-120 Head (m) —— Node G-151 Head (m)
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Elapsed Time (hours)

Hinh 9. Duong qua trinh myc nuwdc gay ngdp
tai ho ga G73, G74, G120 va G151 (cdc tiéu ving
bi ung ngdp do chdy tran bé mat)
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Két qua chay va md phong md hinh SWMM trong
truong hop khong ché cdt nén va myuc nudc 16n nhit
cho phép véi lugng mua 1h cua tran mua 2 ngay max
cho thdy, tong luong nude chay tran gy tng ngip cho
khu vie dwén1a W =41.140 m’.

3.4. Tinh toan xic dinh quy mé va cong suit ciia
tram bom tiéu

Dé xac dinh quy md cong suét ciia tram bom tiéu
phu hop can thiét dua diéu kién rang budc gitta quan hé
ZmaxTB (QTB, Fkénh,) = [ZmaxKCN] <= +3,1m. Cu
thé, voi tong luong nudc chiy tran giy ung ngap cho
khu vuc dy an 1a W= 41.140 m’. Néu dung tich diéu
hoa cta kénh ting thi quy md cua tram bom gidm va
nguoc lai. Do do, dé xac dinh quy mo va cong sudt hop
ly cia tram bom tiéu can dua trén quan hé trlit nudc
kénh, yéu cau thoi gian tiéu, va kha ning thodt nudc

ctia cong sau bé xa tidu clia tram bom véi cac phuong
an truong hop khac nhau duoc thé hién nhu sau:

Truong hop 1 (TH1): Nang luc trit ciia kénh ung
myc nudc ban dau cua kénh (trudc khi mura) tai cao
trinh Zy = +2,0m va khi mwa myc nuéc cho phép dang
dén cao trinh Z;= +3,1m, khi d6 nang lyc trit cua céc
kénh dat dugc W, = 20.000 m’.

Truong hgp 2 (TH2): Nang lyc trir cia kénh dat
dugc Gmg voi myuc nudc thudng xuyén ban dau cua
kénh (trudc khi mua) tai cao trinh Zy = +2,43m va khi
mua myuc nudc cho phép ding dén cao trinh
Z, = +3,1m, khi d6 ning lyc trlt cia cac kénh dat duoc
W, = 13.300 no’.

Luu lugng bom tiéu thiét ké ing véi cac truong hop
tinh todn va yéu ciu thoi gian tiéu khic nhau duoc
trinh bay trong Bang 2.

Bang 2. Két qua tinh toan chon cong suit may bom

. Tong lugng Vén hanh may Na~ng .I}IC L l.lfqng
Thoi gian yéu cau tiéu .:[hm doar& nudc ngdp theo | bom xac dinh luu trg’/dl@ bor~m t 1eu~TK.
tiéu theo gio . 3 o 3 tiét cua (da xét trir tai
cac gio (m”) lugng tiéu (m”) kénh (m?) kénh) (m?s)
TH1: v6i Zy = +2,0m; Z;= +3,1m = Ning lyc trir trong cac kénh 1a W =20.000 m’
KB1h: tiéu hét trong 1 gio | Gio tha 1 41.14 21.14 20 5,87
a1 A .. | Giothul 20 10.57 9.43
KB2h: titu hetrong 2 g0 75571 21.14 1057 1057 254
Gio thir 1 13 7.05 5.95
KB3h: tiéu hét trong 3 gio | Gio thir 2 13.5 7.05 6.45 1,96
Gio thir 3 14.64 7.05 7.59
TH2: v6i Zy = +2,43m; Z;= +3,1m = Nang lyc trir trong cac kénh 1a W = 13.300 m’
KB1h: tiéu hét trong 1 gio | Gid tha 1 41.14 27.84 133 7.73
a1 A .. | Giothul 20 13.92 6.08
KB2h: tiéu hét trong 2 gio Gid tht 2 2114 1392 72 3,87
Gi¢ thir 1 13 9.28 3.72
KB3h: tiéu hét trong 3 gio | Gio thir 2 13.5 9.28 4.22 2,58
Gio thir 3 14.64 9.28 5.36

3.5. Phén tich danh gia va lwa chon phwong an

a. Yéu cAu muc nudc tai cla xa tiéu:

Cin ctr vao tai lidu théng ké muc nude song Péy tai
tram Phu Ly (Bang 1), va két qua xac dinh cao d6 muyc
nuée thiét ké co thé théy rfing muc nudc Zg = +3,1m tai
kénh tiéu PK 1a phu hop véi tai liéu quan tric. Dya trén
co s& do va phan tich lya chon phrong an van hanh
kénh diéu tiét va thong sb tram bom tiéu theo kich ban,
muc nudc yéu cau tai kénh tiéu PK 1a Z; = +3,1m.

b. Danh gi4 lya chon phuong an va cong suat tram
bom tiéu:

Duya trén két qua tinh todn, mo phong céc trudng
hop van hanh va tan dung kha nang trit nudc, diéu tiét
nudc cta hé thong kénh trong KCN gdm kénh TT va
kénh TN (vung ban ngip); muc nudc thuong xuyén
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xuat hién trong hé thong kénh khu vyc va cac kénh
trong KCN; cao d6 san nén ciia KCN cho thay ring:

- Bdi vé6i truong hop THI: theo sb lidu do dac cho
thdy muc nudc thuong xuyén trong kénh +2,43m, nhu
vay dé dat duogc nang lyc trit nude cia kénh 1a 20.000
m’ trude khi mua chiing ta can van hanh bom dé ha
thip muc nude vé +2,0m va khi mwa, myuc nude cho
phép dang khong vuot qua +3,1m. Vi vdy, khi xut
hién trdn mua 16n gay ting ngdp may bom sé duoc khi
hoat dé bom khi muc nude trong kénh >= +2,0m.

- Pdi véi truong hop TH2: Ung véi muc nudc
thuong xuyén trong kénh +2,43m, khi mua cho phép
muc nudc trong kénh dang 1én +3,1m khi d6 nang luc
trit nude cua kénh 1a 13.300 m®, truong hop 2 khong
can van hanh bom truéc khi mua dé ha thép muc nudc
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trong kénh. Vi vay, khi xuat hién train mua 16n giy Ging
ngap may bom s€ dugc khi hoat dé bom khi muc nuée
trong kénh >= +2,43m.

Dua trén nhirng phan tich, danh gia tur cac truong
hop van hanh trén, két qua cho thiy ring dé dam bao
yéu cau k¥ thuat, an toan chong tung ngap cho KCN
trugc nhirng yéu td cuc doan nhu bién doi khi hau,
nhitng yéu t6 bat thuong, nudc chay tran hodc xam
nhap tir khu vuc 1an can vao KCN. Dé xuat phuong
an chon tng véi truong hop TH1 (Zg = +2,43m, Z,=
+3,1m) d& dam bao kénh giit myc nuéc thuong
xuyén +2,43m khong phai bom tiéu trudc ha thap
myc nuéc trudc khi mwa. Dya trén két qua md
phong, thoi gian yéu cau tiéu hét trong mot gid,
nghién ctu dé xuat gidi phap ky thuat chéng ung
ngdp cho KCN véi tram bom ti€u c6 Ivu lugng bom
thiét ké Qrx =7,73 m’/s.

4. KET LUAN

Nghién ctru nay da tap trung vao viéc lya chon giai
phap k¥ thuat (xac dinh quy mé kich thudc cong trinh
trir nudc va tram bom tiéu) nham dam bao tiéu thoat
nudc triét dé cho khu cong nghiép Kim Bang dua trén
phuong phap xac sut théng ké va st dung mo hinh
SWMM md phdng kha nidng tiéu nudc theo cac
phuong an dé xuét khac nhau. Nghién ctru da dat duoc
céc két qua sau:

1) Tinh toan dugc cac dac trung khi tuong thiy van

TAI LIEU THAM KHAO

thiét ké trong khu vyuc du an st dung phwong phap xac
sut théng ké: lugng mua 1-h ciia trin mua 2 ngdy max
(Xp2% = 328 mm); Muc nudce 1on nhit cua KCN tai
clra xa Zs = +3,1 m;

2) Mo phong hé thong tidu thoat nudc ciia KCN
Kim Bang dua trén cac thong s6 k¥ thuat ha tang thiét
ké cua khu vuc du an. Két qua mo phong xic dinh
duogc vi tri ngdp cua tuyén céng, trén tuyén kénh va
tinh toan dugc tong lugng nudc chay tran trén bé mat
giy ung ngip, két qua xac dinh dugc tong lugng nudce
giy ing ngép 1a 41.140 m’.

3) Phan tich, d4nh gia va dé xuat dugc phuong 4n
lwa chon phu hop vé thong sb thiét ké tram bom tiéu,
danh gia kha ning thodt nudc sau bé xa, lua chon dugc
quy md tram bom tiéu dap Gmg yéu cau tiéu mua gio
nio tiu hét gio do twong (g voi luu luong thiét ké
tram bom Qrg = 7,73 m’/s.

Mic du vay, nghién ctru van con mot s6 han ché
nhét dinh nhu: 1) chua xét dén kha ning phdi hop tram
bom tiéu ving Qué II v&i tram bom KCN Kim Bang
dé xac dinh quy mé t6i wu cua tram bom KCN; 2) chua
xét dén mdi lién hé myc nudc giira hé thong cong dau
kénh PK va tram bom Qué II dén muc nudc bé xa ciia
tram bom KCN; va 3) chua co sb lidu thuc do dé hiéu
chuan va kiém dinh mo hinh thuy vin — thuy Iyc. Tt
ca nhitng han ché néu trén sé tiép tuc mo rong thyc
hién trong cac nghién ciru trong tuong lai.
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Abstract:
A STUDY ON TECHNICAL FLOOD CONTROL SOLUTIONS
FOR KIM BANG INDUSTRIAL PARK, HA NAM

Kim Bang Industrial Park, covering an area of 230 hectares, is a key economic development zone in Ha Nam. It is
located in the low-lying downstream area of the Day River which faces significant flood risks due to heavy rainfall
and limited drainage capacity. In recent years, this area have witnessed increasingly frequent and intense rain
events, causing widespread inundation, especially in newly developed urban and industrial zones. This study aims to
propose technical solutions for flood mitigation to ensure production safety and sustainable development within the
Kim Bang industrial park. Hydrometeorological analysis identified a 2-day design rainfall of 328 mm (with a return
period of 50 years, P = 2%) at Phu Ly Station. The design water level at the drainage outlet was determined to be
+3,1 m, while the industrial park’s finished ground elevation was +3,5 m. Using the SWMM model, surface runoff
and flood-prone areas were simulated. Results showed a total flood volume of 41.140 m? exceeding the current
internal canal storage capacity of 13.300 m°. To meet the requirement of draining stormwater within one hour, a
pumping station with a design capacity of 7,73 m%/s was proposed. The study provided a scientific basis for
determining appropriate drainage infrastructure and flood control measures, contributing to the safe and resilient
development of Kim Bang Industrial Park under extreme weather conditions.

Keywords: Drainage systems, inundation prevention, SWMM model, industrial zones.
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