LUA CHON QUY M CONG TRINH BAN DONG TRONG
CUNG MOT THOI BOAN TREN QUAN BIEM CHI PHi NHO NHAT

Nguyén Trong Hoan'

Tom tit: Ddn dong thi cong 1a ngi dung quan trong khi xdy dung cdc céng trinh trén sdng, sudi.
NGO dnh huong trie tiép dén thoi gian thi cong, gid thanh xay ding va chdt lwong cong trinh. Khi xay
ding céng trinh trén nhitng dong séng c6 lieu luong thiét ké dan dong thi cong 16n, thirong si dung
dong thoi hai, ba hodc cé thé nhiéu céng tinh dé dan dong trong cung mét thoi doan. Viéc xdc dinh
quy md Ciia tirng céng trinh 1 bai todn téi wu vé kinh phi, thoi gian va kha nang thi céng. Tir heu
lirong thiét ké dan dong thi cdng cdn phdi xdc dinh qui mé ciia méi céng trinh dé ¢6 tong chi phi dan
dong cho thoi doan dé 13 nhé nhdt. Bai todn dwege xdy dung diea trén Iy thuyét quy hoach tuyén tinh,

gidi bai todn dé im Két qua toi wu phwong dn dan dong thi céng cong trinh thaiy loi, thiy dién.
Tir khéa: Ddn dong, lieu hieong, t6i weu, chi phi, tuyén tinh

I. PAT VAN PE

Trén thyuc té, nhiéu cong trinh ¢6 lwu lugng
dan dong thi cdng rat 16n nhu Son La tng véi
tan sudt P = 5% luu lwong moa kiét 1a 6.469
m®/s, mua lii 1a 16.562 m%/s, Tuyén Quang Véi
tan sudt P = 1% luu lwong mia i 12 6.832 m/s,
cbng trinh Cira Bat (Thanh Hoéa) v6i P = 5% luu
lwong 18 14 5.050 m*/s v.v. Nhitng cong trinh c6
lwu Iwong dan dong thi cdng I6n nhu vay khong
thé c6 mot cong trinh dan hét luu luong d6 vé
ha lwu ma phai st dung nhiéu cong trinh tham
gia trong cuing mot thoi doan dan dong thi cong
nhim giam kinh phi cong trinh din dong va
giam cudng do thi cong dap dap vuot L.

Trong thuc té thuong két hop nhirg cong
trinh 1au dai va cong trinh tam thoi nhu: cong xa
cat voi cong trinh tam thoi khac, chd chura lai
trén than dap ... hodc cong day hay tuy nen dan
nudc vao nha may thuy dién. Cac coéng trinh lau
dai thuong khong thoa mén céc diéu kién cia
cong tac dan dong nén phai xay dung thém cac
cong trinh dan dong tam thoi khac, tao thanh hé
thdng cong trinh din dong trong cing mot thoi
doan dan dong.

Cé4c nguyén tic dé xac dinh nhiém vu (qui
mo) ctia cac cong trinh dan dong doc lap la:

- Cac cbng trinh dan dong phai bao dam xa
hét luu lugng dan dong thi cong thiét ké trong
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cung thoi doan.

- Kha ning thi cong c6 thé dat duoc trudc va
sau khi thi céng trong diéu kién ki thuat cho
phép.

- Tong gia thanh chi phi cho cac cong trinh
dan dong la nho nhit.

- Thoi gian thi cong phai dat hoac vuot thoi
gian xay dung cong trinh d& xac dinh.

- Bb tri cac cong trinh din dong khong can
tré dén viée thi cong cong trinh chinh.

II. PAT BAI TOAN TOI UU DAN DONG
THI CONG

1. Phat biéu bai toan

Khi ¢6 nhiéu cong trinh clng tham gia dan
dong trong cing mot thdi doan, mudn xac dinh
quy mo cua ting cbng trinh, ta phai xac dinh
luu lwgng qua tirng céng trinh.

Ta co:

Q=Q1t+ Q2+ ...+ Qn+ Qc =
=" Q, [ms] &)

Trong d6:

- Q : Luu lugng xa téng cong qua cac cong
trinh dan dong trong thei doan;

- Q1 : Luu lugng dan dong thi cong cia cong
trinh thir nhét trong thoi doan dang xem xét.

- Q7 : Luu lugng dan dong thi cong cia cong
trinh tha hai trong thoi doan dang xem xét.

- Qn : Luu Iuong dan dong thi cong cua cong
trinh tha n trong thoi doan dang xem xét.
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- Q¢ : Luu luong dan dong thi cong cua cong
trinh chinh trong thoi doan dang xem xét.

- i: Thirty cong trinh dan dong tht i.

- n: S6 lwong cua cong trinh dan dong dong
thoi trong cung mét thoi doan.

Tir qui mo cac cong trinh trén ta ¢ thé xac
dinh duoc chi phi dau tu cho cac cbng trinh tam
trong cung mot thoi doan dang xét:

n
Ky + Kot ... + Ky = Z K; )
i=1

Trong do:

-Ky: Chi phi xay dung cong trinh tam thtr nhat.
-K3: Chi phi xay dung cong trinh tam thir hai.
-Ky: Chi phi xay dung cong trinh tam thi n.

n
Z KI . -I-X . , A 5 y A
- : Tong chi phi cho tat c4 cac cong
i=1
trinh tam, dong thoi tham gia ddn dong trong
cling mot thoi doan dan dong dang xét.

Muc tiéu la phai tim téng chi phi cac cong
trinh dan dong trong cling thoi doan 1a nho nhat:

Z Ki —min (3)
i=1

2. Xay dung bai toan xac dinh qui mé cia
cac cong trinh tham gia din dong trong clng
mot thoi doan.

2.1. Xdc dinh diéu ki¢n bién

Khi cac cong trinh cling tham gia dan dong
trong cling mot thoi gian ta cd cac diéu kién
bién sau:

- Luu luong thiét ké dan dong thi cong da
dugc xac dinh (Qpy).

- Puong qua trinh myc nude thuong luu va
dung tich hé) Z1L ~ Who

Céc cong trinh cuing tham gia dan dong cling
trong cling mot thoi diém thi:

ZT|_ = Zl = Zz = Zi (4)

Trong do:

Zm: 1a myuc nuéc thuong luu tai thoi diém
dang xét;

Z1: Muc nuéce thuong luu cac cong trinh dan
dong thir nhit;

Z>: Muc nudce thuong luu cac cong trinh dan
dong thir 2;

Zi: Muc nuéc thuong lwu cong trinh dan
dong thur i;

- Muyc nuéce ha luu (Zy,)

Néu cac cong trinh cing dan dong db vé
cing mdt dong séng hodc clng vé mot cong
trinh thi:

iy =Zng1 = ZHa2= LHqi (5)

- Céc tai liu can phai thu thap dé tinh toan

Quan hé gitra dung tich hd va muc nude
thuong luu hd

Quan hé qua trinh luu lwong dén hé ung véi
thoi gian dac biét 1a qué trinh i

2.2. Xdc dinh qui mé cdc céng tinh ddn
dong dong thoi trong cUng mét thoi doan.

Trong thyc té thuong hay gip hai loai bai
toan sau:

- Bai toan tha nhat: Loi dung qui md cta mot
cong trinh 1au dai (nhu cong xa cat, tuy nen xa
lti, tuy nen vao nha may thuy dién ...) dé din
dong, ta can xac dinh quy md cong trinh thir hai
la cong trinh tam.

- Bai toan thir hai: 1a khéng lgi dung duoc
cong trinh lau dai ma phai xay dung hai, ba
hodc nhiéu cong trinh tam dé dan dong.

2.2.1 Xdc dinh cdc théng sé6 ciia cong trinh
lau dai va tam thoi theo bai toan thir nhdt

- Néu loi dung cong trinh lau dai dé din dong
ta coi nhu dau tu cho cong trinh 1a khong déng
ké (Kc = 0)

- Xac dinh kich thudc, quy moé cong trinh
dan dong tam

- X4c dinh luu luong dan dong qua cong
trinh tam. Theo (1) thi luu lugng qua cong trinh
tam la:

Qr=0Qx-Qc (6)

Tu Q7 ta xac dinh dugc kich thudc, quy mo
cong trinh tam theo cac didu kién (4) va (5), tir
d6 xac dinh duogc chi phi xay dung cong trinh
tam dan dong Kr.

2.2.2 Xdc dinh cdc théng sé ciia céng trinh
tam thoi theo bai toan thi 2

Theo diéu kién (1) ta 1an luot x4c dinh quy
md cua ting cong trinh dan dong theo céc
phuong an khac nhau nhung phai thoa mén diéu
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Kién (1) va (4), mdi phwong 4n ta xac dinh duge
tong chi phi xdy dung cho cac cong trinh tam

i=1

2.3. Xdc dinh ham muc ti€u lwa chon
phwong dn cong trinh tam dén dong

2.3.1 Bai toan th nhat

Mdi phuong an cong trinh tam ta xac dinh
dugc kinh phi 1a K,

Ki=>d;9; - Min (7)
j=1

V6i phuong an c¢6 chi phi xay dung nho
nhat ta xac dinh duoc phuong an hop 1i.

2.3.2 Bai toan thu hai

Phuong an c6 nhiéu cong trinh tam cling
tham gia ddn dong dong thoi trong clng mot
thoi doan.

Bai toan dat ra voi luu lwong thiét ké dan
dong thi cdng da x&c dinh, ta phin chia luu
lwong dan dong cho mdi cong trinh bao nhiéu dé
cho tong kinh phi dau tu cho cac cong trinh tam
la nho nhat.

Tuong ty nhu trén ta co:
Qx:Ql"'QZ"'---"',Qn (8)
bé xac dinh Qy ta tién hanh cac budce sau:

-Xay dung duong Z1 ~ Q,

-Xay dung duong Zt ~ Qy

-Xay dung duong Zt ~ Q;

-Xay dung duong Z1. ~ Qx

Qy 1a luu lugng xa tong cong qua cac cong
trinh dan dong (Hinh 1)

A 1 2 3

ZTL (m)

/ A

y A

Qr Qu  Q«

Q (ms)

Hinh 1: Duong quan hé gitta muc nude
thwong lvu va luu luong
Puong 1: duong qué trinh Zr. va Qy Cua
cong trin thir nhat
Puong 2: dudng qué trinh Zr. va Qu Cua

cbng trin thir hai
Puong 3: duong qua trinh Zr. va Qs tong
cbng qua 2 cong trinh
Tur Qy tatién hanh tinh toan diéu tiét li dé
xac dinh Qx (Hinh 2).

G A

E
o

Qp%

v

T
Hinh 2: Puong qud trinh lii thiét ké dan dong
thi cong ( dwong 1) va duong qua trinh Xa li
qua cac cong trinh ddn dong (dwong 2)

Tu Qx ta xac dinh duge Q1, Qz... Qi (Hinh1)

Pay 14 bai toan lip; Trude hét phai gia thiét
cac kich thuédce, cao trinh ctia cac cng trinh dan
dong I, 11, ... ta lan luot tinh toan thay luc vé&
du’qc cac quan hé Q| ~ ZTL; Q||"' ZT|_, an"' ZT|_
tir 46 v& dugc duong di tong lwu luong xa dong
thoi ctia cac cong trinh dan dong.

Tinh toan qua trinh diéu tiét i dugc xéac
dinh lru lwgng xa qua cac cong trinh dan dong.

Qxa=Q1+ Q2t... + Qn )

Tt cac phuong an Iuu lugng Q; s€ xac dinh
dugc cac phuong an quy mé cong trinh ¢ khoi
luong cong tac xay lap tht j cong trinh tam tht i
(9ij ) va voi don gia xdy dung gj dé xic dinh
dugc chi phi K; cho ting phuong an.

Nhiéu cong trinh tam dan dong véi nhiéu
phuong an dan dong khac nhau dé lwa chon
phuong an din dong téi wu do 1a phuong an c6
tong chi phi dan dong thap nhat

% K, —» Min hay > q;g, —» Min (10)
ij::ll ij==11
gij - Khdi lwong cong tac xay lap thi j thude
cbng trinh tam thir i tinh theo don gia;
gj - Don gia xay dung cong tac xay lap j;
V6i phuong an chi phi thip nhat duoc chon ta
phan tich kha nang thi cong, cuong do thi cong va
c4c yéu tb khac dé khang dinh phuong an dan dong.
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111 KET LUAN:

Khi x@y dung cong trinh thiy lgi, thuy dién
trén soéng, cbng trinh dan dong thuong anh
hudng rat 16n dén thoi gian thi cong va kinh phi
xay dung, do vay viéc lya chon quy mo cong
trinh din dong c6 chi phi thip nhat 1a muc tiéu
luén hudng téi nham giam chi phi va thoi gian
xay dung cong trinh. Ung dung 1y thuyét quy

TAI LIEU THAM KHAO

hoach tuyén tinh dé xay dung bai toan ti vu lua
chon quy md cac cong trinh dan dong trong
cung mot thoi doan la bai toan thuong gap trong
thuc té. Noi dung cta bai bao néu 1én phuong
phép xac dinh quy mo cac cong trinh dan dong
trong clng mot thoi doan, giam thiéu kinh phi
xa@y dung cong trinh tam phyuc vu thi cong cac
cbng trinh thuy loi, thuy dién.
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Summary
HOW TO CHOOSE THE SIZE OF WATER DELIVERY CONSTRUCTION

WITH THE MINIMUM COST IN THE SAME PERIOD

The water-delivery execution plays an important role in the construction in the rivers, streams.
This directly impacts on time, cost and quality of the construction.
The contraction in the rivers with elaborate design often executes two, three or more

constructions in the same period. The option of the construction size is considered as an exercise of
optimal budget, time and implementing possibility. In accordance with given design discharge, the
issue is finding the size of each construction in the system with the purpose of the minimum of total
execution cost of water-delivery system. Based on linear programming theory, the solution arrives
at optimal performance of water-delivery execution in the construction of irrigation and water
power systems

Key words: Water-delivery, discharge, optimal, cost, linear programming
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