MOT PHUONG PHAP XAC DINH CAO TRINH DAY CONG XA
CUA TRAM BOM TIEU
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Tom tit: Bai bao nay gidi thiéu mot phwong phdp xdc dinh cao trinh déay cong xd cia tram bom
tiu duwa trén Iy thuyét phdn tich hé thong va toi wu héa. Trong phwong phdp ndy, ham muc tiéu
diepe chon 14 tong chi phi xdy ding va quan 1y quy vé nam dau nhé nhat. Phwong phép da dwoc dp
dung cho mét tram bom cu thé trong thuwc té va cho két qua dang tin cdy. Phirong phdp tinh todn
nay nén dwoc dp dung trong cong tac thiét ké cdc tram bom tiéu nwée mea ra séng, ddc biét 1a cac
tram bom ma & dé lii ngodi sdng khdng tring tan sudt xudt hién véi mua trong dong.

Tir khéa: tram bom tiéu, bé thao, céng xd, toi wu.

1. PAT VAN PE

Trong thuc té, nhiing tram bom ti€u nudc ra
s6ng b tri ngay sat dé thuong c6 bé thao lién
Voi cong xa qua dé, vi du nhu: tram bom tiéu
bong My, Thanh Tri, Ha Noi; tram bom tiéu
Thac Qua, Bong Anh, Ha Noi; tram bom tiéu
Phu Déng, Gia Lam, Ha Noi,...

Hién nay, khi thiét ké cac tram bom tiéu
nudc ra song ma bé thao b tri lién cong xa qua
dé thi viéc xéc dinh cao trinh ddy cong x4 qua
dé con theo y chu quan cua ngudi thiét ké vi dén
nay van chwa c6 mot quy dinh hay huéng dan
cu thé ndo V& vin dé nay. Nhu da biét, muc
nu6e nhd nhat trong bé thio (Zu ™), cao trinh
day bé thao (Zg) Va chiéu cao bé thao (Hy) phu

PHIA DONG
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thudc vao cao trinh ddy cong x4 & ctra vao (Za.)
theo cac cong thure sau:

Zpt min — Z_dc + He-min + hyt (1)
Lap = Ly mn-_ hngmin —Dy- P (2)
Hot = Zot ™ + @ - Zay 3

Trong d6: Hemin 12 chidu siu nuéc trong
codng nho nhit ung véi luu lwong bom nho
nhét; hy 12 ton thit thuy lyc & cira vao cong,
6 thé bo qua; hngmin 14 d6 sau ngap nho nhat
cia mép trén miéng ra cua dng diy dudi muc
nudc thép nhit & bé thao; D, 1a duong kinh
miéng ra cua ong day; P 1a khoang cach tir
mép dudi miéng ra dng ddy dén day bé thio;
Zoe "™ 1a muc nude 1on nhit ¢ bé thao; a la
chiéu cao an toan.
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Hinh 1. So hoa bé théo xdy lién cong xd qua dé

Khi thiét ké, néu chon cao trinh day cong

" Pai hoc Thuy loi
% Cao dang Thuy lgi Bac Bo
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xa qua dé cao thi trong qué trinh van hanh,
nhidu khi do mua trong dong va muc nuéc li
ngoai sdng khdng cing tan suat xuit hién nén
muc nude trong bé thao cd thé cao hon nhiéu
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muyc nudc ngodi séng (xem hinh 1), diéu nay
cho thiy viéc 1ang phi nang luong bom. Ngugc
lai, néu chon cao trinh day cong xa qua dé thap
thi dan dén cao trinh day bé thdo thép, chiéu cao
bé thédo 16n va cong x4 phai dit sau, do d6 co
thé 1am ting chi phi xdy dung cong trinh.

Vin d¢ dit ra trong thiét ké cong trinh thao
(bé thao va cong xa) cua cac tram bom tiéu nhu
vay 1a can xac dinh mot gia tri cao trinh day
cong xa toi vu dam bao cac diéu kién kinh té va
ky thuat.

Bai b4o nay gidi thiéu mot phuong phap xac
dinh cao trinh day cdng xa cua tram bom tiéu
nudc ra song qua g dung 1y thuyét phan tich
hé théng va t6i wu hoa vao bai toan thiét ké.
Phuong phap s& dugc ing dung cho mdt tram
bom cu thé trong thuc té.

2. CONG CU VA PHUONG PHAP NGHIEN
cuu

Ap dung Iy thuyét phan tich hé thong va tdi
vu hoé vao bai toén thiét ké cong trinh, sir dung
phuong phap so sanh truc tiép, cac budc tim
phuong 4n cao trinh day cdng xa téi wru nhu sau:

Budc 1: Gia thiét nhiéu phuong an khac vé
cao trinh day cong x4 thoa mén didu kién rang
budc.

Budc 2: Véi mdi phuong &n Vé cao trinh day
cong xa, tién hanh tinh toan xac dinh gia tri ham
Muc tiéu.

Bude 3: So sanh cac phuong an bang ham muc
tiéu s& Ira chon ra duoc mot phuong an tdi vu.

Ham muc tiéu:

Ham muc tiéu dugc dé xuit trong bai toan
nay la: Tong chi phi dau tu xay dyung va quan Iy
hang nim quy vé& nim dau nho nhat, tic 1:

Ctong
j=1+n
Trong do:

Kj : Chi phi dau tu xiy dung cong trinh
twong (mg v6i phuong an j. Ngoai hang muc bé
thdo va céng xa qua dé, cac hang muc con lai
cia tram bom la khong thay ddi theo cac
phuong an, do d6 ¢ day chi tinh K;j la chi phi
dau tu xay dung bé thao va cong xa qua dé. Chi
phi nay dugc xac dinh qua du toan cong trinh.

K + CQLJ — Min (4)

CoL;: Tong chi phi quan ly quy vé nim dau.
=T C.

Coj =) —— 5

QL+ Z (1+ I)t ( )

t=1

C;: Chi phi quan ly tram bom binh quén hang
nam tuong Ung phuong an j. Chi phi nay bao
gdom: chi phi dién, chi phi bao dudng, stra chira
tram bom, chi phi luvong cong nhén va chi phi
khac. Ngoai chi phi di¢n, cac chi phi khac dugc
coi nhu khong ddi theo cac phuong an j.

i LAi suét tinh toan.

T: Thoi gian hoat dong cia du an (nam).

n: S6 phuong 4n dua ra dé so sanh.

Piéu kién rang buje:

Cao trinh day cong x4 phai thoa man cac
diéu kién ky thuat sau:

- Pam bao dinh cdng phai thip hon mat dé
it nhat 14 0,5 m (han ché tac dong co hoc):

ch < Zmatde - 015 -t - HC (6)

- Pam bao chiéu cao bé thio khong qua 16n:

Zy > Zwomgbéthio - H bmtax (7)
max

Ztuongbethao = Z +a (8)

Trong do:

Zmatde - Cao trinh mat dé;

t,: Chiéu day nip cong;

He: Chiéu cao cbng xa, dugc xac dinh qua
tinh toan kich thudc cong;

Ziwimgbéthao - Ca0 trinh dinh tuong bé thao;

H™ @ Chiéu cao bé thao 16n nhat theo diéu
kién ciu tao. Theo kinh nghiém, co thé chon
H¥ =10+12 m.

Ap dung phuwong phap cho mdt tram bom
Cu thé:

Phuong phéap dugc gidi thi¢u ¢ trén d& duogc
&p dung dé xac dinh cao trinh ddy céng xa cua
tram bom tiéu Pong My, Thanh Tri, Ha Noi.
Céc s6 li¢u chinh dau vao:

- Dién tich tiéu la 1995 ha;

- Luu lugng thiét ké cuia tram bom, Qu = 35
m*/s; luu lwong nhé nhat, Qmin = 11,67 m®/s;

- Muc nuée bé théo thiét k&, ZL = + 11,48
m (P=10%);
- Muc nudc bé thdo 16n nhat, Zp; = + 12,11
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m (P=5%);

- Cot nudc thiét ké cua tram bom, Hyx =
10,26 m;

- Pé tinh toan nhu cau tiéu nudc va chi phi dién
nang tiéu thu hang nam cta tram bom, str dung tai
liéu mua ngay tram Lang va tai liéu myc nude
song Hong tram Ha Noi (dan truyén vé vi tri tram
bom) trong 20 nim tir 1987 dén 2006.

3. KET QUA VA THAO LUAN

Dua trén s lidu dau vao tinh toan dugc rang
budc ctia cao trinh day cong (Z4.):

42 < Z, <8,5. Tac gia dé xuat 20 phuong
an (P.A) o bang 1 vé Zy.
Bdng 1. Cdc phwong an vé L,

P.A Zae (M) P.A Zae (M)
1 85 11 6,2
2 8.3 12 6,0
3 8,0 13 5.8
4 7.8 14 5,6
5 76 15 53
6 74 16 5.1
7 71 17 4,9
8 6,9 18 47
9 6,7 19 44
10 6,5 20 42

Ung voi mdi phuong an tién hanh tinh toan
chi phi xdy dung, chi phi quan 1y hang nam va
tong chi phi xay dung va quan 1y quy vé nim
dau (gia trj cia ham muc tiéu). Quan hé gitra
céc chi phi va cao trinh day cng duoc thé hién
trong hinh 2.

——K
—-—CQL
—&—Ctong

Hinh 2. Quan hé gitta chi phi xdy dung (K),
tong chi phi quan Iy quy vé nam dau (Cal) va
chi phi tong (Cing) Vi cao trinh ddy cong (Za).

Céac duong quan hé trén cho thay, khi Zg.
tang thi chi phi xdy dung giam nhung chi phi
quan 1y tang, tirc 12 Zg. nghich bién véi chi phi
xay dyung nhung dong bién véi chi phi quan ly.
Khi Zg. ting tir 4,2 m dén 7,8 m thi chi phi tong
giam (Zg. nghich bién v6i Cing ). Khi Zg. > 7,8
m thi chi phi tong dong bién véi Zge. Khi Zg. =
7,8 m cho chi phi tong Cisne Nh6 nhét, ddy chinh
2 gia tri Zg. t6i wru can tim.

Két qua ndy cho thiy, day cong x4 duoc dit
thdp hon so véi cach tinh hién nay giup giam
chi phi dién nang tir d6 chi phi quan ly hang
nim s& giam di. Két qua tinh toan phd hop véi
diéu kién thyc té, diéu ndy khing dinh su phu
hop ctia m6 hinh.

4. KET LUAN

Khi thiét ké cong trinh tram bom tiéu, néu
xac dinh dugc hop 1y cao trinh day céng X4 cua
tram bom s& tiét kiém duoc chi phi xay dung va
quan ly cong trinh. Bai b4do nay gidi thi¢u mot
phuong phép xéac dinh cao trinh day cong xa cia
tram bom tiéu dua trén ly thuyét phan tich hé
thong va tdi wu héa. Phuong phap d& dugc ap
dung cho mdt tram bom cu thé trong thuc té.
Két qua cho thdy, néu chon cao trinh day cong
Xa cao thi c6 thé din t6i viéc 14ng phi ning
luong bom do lam ting cot nudc dia hinh. Néu
chon cao trinh day cong x4 thap thi dan dén cao
trinh day bé thao thap tic chiéu cao bé thao 16n
va cong xa phai dit sau, do d6 s& lam ting chi
phi xay dyng. Phuong 4n cao trinh day cong xa
t6i wru 1a phuong 4n cho tong chi phi xay dung
va quan 1y quy vé nam dau nho nhat.

Phuong phap tinh todn nay nén dugc ap dung
trong cong tac thiét ké cac tram bom tiéu nudc
mua ra song, ddc biét 1a cac tram bom ma & do
it ngoai song khong tring tan suat xuét hién véi
mua trong dong.
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Abstract:
A METHOD OF DETERMINING ELEVATION OF THE BOTTOM OF DRAINAGE
PUMPING STATION OUTLET

Nguyen Tuan Anh, Do Minh Thu

This paper presents a method of determining elevation of the bottom of drainage pumping
station outlet that is based on the theory of systems analysis and optimization. In the method, the
objective function is the lowest total cost, Cio: — Min. As a validation, the method was applied for a
drainage pumping station in Hanoi, Vietnam. This method should be used in the design of drainage
pumping stations where the occurrence frequencies of flood in river and storm in the drainage
basin are different.
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