LUA CHON PHUONG AN VAN pHUYEN TOI UU TREN CONG
_ TRUONG XAY DUNG
CONG TRINH THUY LGOI THUY DIEN

Nguyén Trong Hoan'

Tom tit: Cong tac vdn chuyén trén cong trwong xdy dung cong trinh thuy loi, thuy dién chiém
mét phan 16m chi phi trong gid thanh xay dung cong trinh. CONg tac vdn chuyén trén cong truong
lién quan dén nhiéu vin dé trong té chirc bé tri mdt bang xdy dung, 1am anh hwong dén chat heong,
tién do, an toan va gia thanh xay dung céng trinh. Trong thuc 1é hién nay trén cac cong truong xdy
dung chua dwoc chi y dung mirc trong viéc lya chon phirong dn té chire van chuyén hop Iy, chua
6 co s¢ dé hea chon fim phwong dn vin chuyén toi wu. Chi phl xdy dung dwong vin chuyén trén
cong trwong chwa dwoe dwa vao gid thanh cong tdc van chuyén mét cach hop 1y. Noi dung bai bao
dea ra quan diém gia thanh vdn chuyén @om hai thanh phan (Chi phi xdy dung dwong va chi phi to
chirc van chuyen) ung dung ly thuyetphan tich hé thong (PTHT), t6i wu hod dé xdy dung bai todn
lwa chon tuyén dwong vin chuyén t6i wu; ldp trinh tinh toan va g dung kiém chimg cho cong

trinh Ciza Pat — Thanh Hoba.

Tir khéa: Gia thanh vdn chuyén, gid thanh xay dung, chi phi xdy dung dwong, chi phi t6 chirc

Vén chuyén, phan tich hé thong (PTHT)

I. DAT VAN DE:

Van chuyén trén cong truong thuy loi, thiy
dién 13 hoat dong khong thé thiéu dugc phuc vu
san xuét cho moi ddi tuong trén mat bang xay
dung trong sudt qua trinh thi cng, chi phi van
chuyén chiém mot phan chi phi kha 16n trong
gi4 thanh cong trinh. Céng tac van chuyén lién
quan dén nhiéu yéu té nhu: dudng van chuyén,
thiét bi van chuyén, chung loai vat liéu, ciu kién
can van chuyén, khéi lugng van chuyén va dic
biét 13 phuong an t6 chirc van chuyén. Nhiing
yéu té néu trén anh huong tryc tiép dén gia
thanh van chuyén, tién do thi cong va an toan
lao dong trong san xuat. Nhung thyc té hién nay
gi4 thanh cdng tac van chuyén trén cong truong
chua dugc quan tim, phan 16n mang ludi giao
thong trén cong trudng duoc tu van thiét ké dé
xuit chi yéu dya trén dic diém dia hinh khi
danh gia, so sanh kinh té dé lya chon. H¢ théng
van chuyén chua dé cap hét nhirng nhén té anh
huong dén gia thanh san phiam nhu: chi phi xay
dung dudng trén cong trudng, chi phi dau tu
thiét bi, xe may ... chua duogc tinh day du vao
gi4 thanh cdng tac van chuyén nén khéng ¢ co

! Truong Pai hoc Thuy loi

s& dé danh gia lwa chon phuong an hop 1y do
vay trong qua trinh thi cong khéng khai thac hét
ning lyc hé théng duong van chuyén din dén
I&ng phi tién von 1a khong thé tranh khoi.

Viéc nghién ciru tng dung phan tich hé
thong, t6i vu héa cong tic van chuyén trén cong
truong 14 huéng di nham tim ra phuong an cho
cong tAc van chuyén t6i wru trén cong truong xay
dung cong trinh thuy loi, thuy dién. Mot trong
nhirg chi tiéu quan trong dé lwa chon phuong
an mang ludi giao thong trén cong truong la gia
thanh cong tac van chuyén trong d6 bao gdm chi
phi xay dung duong va chi phi té chic van
chuyén.

Xuat phat tir thyc trang n6i trén can thiét
phai nghién ctru dé dwa chi phi xay dung duong
van chuyén vao gia thanh cong tac van chuyén
dong thoi tng dung phuong phap phan tich hé
thong, t6i wu hoa dé thiét 1ap bai toan tdi wu
cong tac van chuyén trén cong truong xay dung
cong trinh thuy loi, thuy dién ¢ Viét Nam.

II. PE XUAT QUAN DIEM TiNH GIA
THANH VAN CHUYEN TREN CONG TRUONG
VA XAY DUNG BAI TOAN TOI UU CONG
TAC VAN CHUYEN

Gi4 thanh van chuyén trén cong truong 1a
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téng chi phi dé van chuyén hét khéi lugng yéu
cau tir diém cap dén diém nhan trén mit bang
cong truong dé hoan thanh toan bo khdi luong

Xéy dung cong trinh; nd bao gém hai thanh
phan: chi phi xay dung tuyen giao thong va chi
phi cho ¢ong tac van chuyén.

Gia thanh van _ Chi phi xay dung ACh' ;?h| Eho
é - in oi A + cong tac van
chuyén tuyén giao thong chuyén

2.1 Chi phi xay dung tuyén giao théng (G:)

Chi phi xay dung tuyén giao thong (duong
van chuyén) bao gom:

- Chi phi xay dung tuyén duong thi i (duong
va cac cong trinh trén duong) (Giia);

- Chi phi duy tu bao dudng tuyén duong thi i
(Gir2); , 7

- Chi phi khéac tuyén duong tha i (Giz): dé
duy tri diéu kién 1am viéc binh thuong caa tuyén
duong (nhu chi phi don vat liéu roi vai, sy ¢ vé
thiét bi khi chay trén duong hang ngay...)

Gir = Gii1 + Girz + Giss ’ (2.1)

2.1.1 Chi phi xay dung tuyéen dwong (Gii1)

Cin cir tuyén duong d4 quy hoach cau tao,
kich thuéc ctia duong van chuyén dé tinh chi
phi xay dung tuyén dudong,

Chi phi xay dung tuyén dudng 1a tong chi phi
can thiét dé dau tu xay dung tuyén dudng trén
c()ng truong, bao gom tong chi phi xay dung
tuyen duorng va cac codng trinh trén tuyen
duong, cac ciu qua song ndi lién tuyén giao
thdng giira hai bo trong mit bang cong truong
xay dung (MBCTXD).

Chi phi xay dyng tuyén duong duoc tinh toan
bang phuong phap 1ap du toan chi phi xdy dung
cbng trinh.

Phuong phap tinh chi phi xay dung theo don
gi4 xay dung chi tiét day du:

G i11 = ; Zij CXDj

Trong do:

- zij: Khdi lugng cong tac xay lip tha j
thudc tuyén duong thu i;

- Cxpj: Pon gid xdy dung chi tiét day du
(bao gém chi phi tryc tiép, chi phi gian tiép va
thué) cua loai cong tac xay lap thi j.

Tuyén duong tir A dén B c6 thé xay ra cac
truong hop sau:

(2.2)

- Néu tuyén duong tir A dén B sau khi hoan
thanh cong tac van chuyén s& bo di thi chi phi
xay dung duong dugc tinh vao gia thanh 100% .

- Trudng hop tuyén dudng dé lai toan b dé
dung lam duong quan ly cdng trinh sau nay thi
chi phi xay dyng duong dugc tinh phan khiu
hao cong trinh, néu st dung mot phan thi tinh
khau hao phan do.

2.1.2 Chi phi duy tu, bdo dwéng tuyén dwong
(Girz) ‘

Puong giao thong trén cong trudng phan 16n
1a dudng tam, cudng d6 van chuyén 16n cling véi
tac dong cua thoi tiét nén xudng cap rat nhanh do
vay trong thoi gian sit dung phai thuong xuyén
dugc duy tu, bao dudng dé dam bao duong
khong bi xudng cip gdy anh huong dén ning
SUat van chuyén va tudi tho cua thiét bi.

Chi phi duy tu bao dudng va quan ly duong
c6 thé xac dinh theo mic quy dinh ty 1& phan
tram so véi chi phi xay dung ban dau.

Ky hiéu p1 1a hé sb ké dén muc chi phi duy
tu, bao dudng thi Giyz = p1Ginn

2.1.3 Chi phi kh&c (Gixs)

Chi phi nay dé dam bao cho dwong duoc sir
dung thudng xuyén trong diéu kién binh thuong
nhu chi phi dung cho viéc xir 1y su c¢d trén
duong hang ngay (thu don vat liéu roi vai, vat
liéu d6 trén duong do xe hong ...). Chi phi khac
c6 thé tinh theo dinh murc ty 1¢ phan trim von
dau tu ban dau.

Ky hiéu p 1a hé sé ké dén murc chi phi khac
thi Giss = p2Gius. ] ]

2.2 Chi phi cho cong tac vin chuyén (thiét
bi vin chuyén) (Giy.)

Chi phi dé thyc hién cong tic van chuyén
khéi luong vat lidu yéu cau tir diém cdp dén
diém nhan trén tuyén duong van chuyén. Chi
phi thiét bi van chuyén cho mét ca xe bao gdm

64 KHOA HQC KY THUAT THUY LQI VA MOI TRUONG - SO 38 (9/2012)



céc thanh phan: chi phi khiu hao xe, chi phi stra
chita, chi phi nhién liéu, tién luong tho l4i xe va
chi phi khéc.

Chi phi thiét bi van chuyén cho toan bo khéi
lwong duoc xac dinh tir s6 ca xe va gia ca xe
theo cong thirc sau:

Gi2 = Nex Gex ) (2.3)
Phuong phép tinh so ca xe:
Nex=NxT = Q T (24)

dm KKK

Nex : S6 ca xe; T: thoi gian vAn chuyén (ca);
Ny: $6 xe can thiét trén cong trudng trong mot ca
lam viéc; Q: khéi luvong yu cau van chuyén trong
ca; q: trong tai ctia xe (t4n), phu thudc vao loai xe
chon; m: S6 chuyén xe di dwoc trong 1 ca phu
thudc vao loai dudng, cir ly van chuyén va su phdi
hop v6i cong cu bdc xuc; ka: hé sd ké dén su
khong tan dung hét thoi gian theo tinh toan ciia xe
trén dudng; ky: hé so ké dén sy khong tin dung
hét trong tai cua xe; ky: hé ké dén xe nim trong
xuong sua chira, duy tu bao dudng.

Phuong phép tinh gia ca xe:

Gex = Gizt + Gizz + Gizz + Giza + Gizs -~ (2.5)

Phuong phap tinh toan ting thanh phan cua
gia ca xe:

- Chi phi khiu hao xe:

B (GX_GTL)BKH (26)
Gi21_ -I-Cx
- Chi phi sua chira:

_ GxDsc (27)
GiZZ Tcx
- Chi phi nhién li¢u:
Gi23 = VNLgNL (28)

- Chi phi lvong 14i xe:

Gu= IILX (2.9)
- Chi phi khéc:
_Gub« (2.10)
Gi25 TCX
~Q
G0 m kukoke
(2.11)
(GxiGTL)DKH+GXDSC
T T
L., G.D

" VNL.gNL tth Tcx

Trong do:

Nex: SO ca xe thuc hién van chuyén toan bo
khéi lwong vat ligu theo yéu cau; T: thoi gian
van chuyén khéi lugng vat liéu yéu cau (ca);
Gex: Gia ca xe (d/ca); Giz: Chi phi khau hao
(d/ca); Gig: Chi phi stra chita (d/ca); Gips: Chi
phi nhién liéu nang luong (d/ca); Giza: Chi phi
tién lwong tho lai xe 6 t6 (d/ca); Gizs : Chi phi
khac (d/ca); Gx: Gié tinh khau hao 6 t0; Gr:
Gia tri thanh 1y 6 t6; Pyn: dinh mirc khau hao;
Bsc: dinh mac stra chita; Dg: dinh mac chi
khac; vn: dinh mac nhién liéu; gne: don gid
nhién liéu; L x: Luong thang l4i xe; t: S6 ngay
lam viéc trén thang; Tex: sb ca xe

2.3. Bai toan lua chon tuyén dwong vin
chuyén téi wu

2.3.1 Xay dung ham myc ti€u lua chon tuyén
dieong van chuyén trén cong trieong

Trén co s dic diém ciia cong tac van chuyén
trén cong trudng, cic nguyén tic quy hoach
thiét ké duong van chuyén nhu d& néu trén,
chiing ta ¢ thé dua ra nhiéu tuyén dé so sanh
lya chon tuyén c6 gia thanh van chuyén thip
nhat (Hinh 2-1).

Hinh 2-1: So dé véin chuyén tir 1 diém cap dén 1 diém nhdn

Ta goi: Piém cdp A co thé cung cip luong
vat liéu 1a Qa

Piém nhin B ¢6 nhu cdu cén phai van
chuyén dén lugng vat liéu 1a Qg.
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Chiéu dai duong tir A dén B 1a Lag mbi
phuong an c6 chiéu dai, dic diém két ciu nén
duong va cong trinh dudi duong khac nhau (Co
n phuong an tuyén duong)

Muc tiéu dit ra 1a tim tuyén duong van
chuyén co chi phi cho van chuyén 1a nho
nhat (Gy).

Gk = min G;

F= (Gi11+Gi12 +Gi13 )+ Nex(Giz1+Gizzt Giza+Gizg+Gizs) —— min
F(zij,Li,0i) = (1+p1)(1+p2)Gitt + NexGex ——> min
(GX_GTL)DKH + G, D +

QT

Trong thyc té c¢6 rit nhidu phuong an lya
chon tuyén dudng van chuyén, c6 nhiing
phuong 4n dudng di ngin chua han d& kinh té
hon phuong an duong di dai va nguoc lai, cho
nén bai toan téi wu khi xdc dinh ludng van
chuyén 1a: xac dinh ludng van chuyén co gia
thanh van chuyén 1 nho nhat.

=(+p)a )n xor Zij
F p1 +p2JZ:1:C JZ qimknkx2k><3 TCX

Tur phuong trinh trén c6 thé Iya chon dugc
tuyén duong c6 gia thanh van chuyén thip nhat
do 1a tuyén duong tdi uu.

2.4. Ldp chwong trinh tinh todn “Lua chon
tuyén dwong va tinh cwéc phi vin chuyén”
trén cong truwong xdy dung cong trinh thiy loi,

-1 ]

-
| G :=Gn1+Gnzt+Gns |
Yy

(2.12)
(2.13)
(2.14)
Vaed L, GDi |—» min (2.15)
Ta “ e Ta
thiy dién

- Chuong trinh “Lya chon tuyén duong va
tinh cudc phi van chuyén” duoc lap dua trén
ngdbn ngir C# (sharp), phan mém Visual studio
2008 va chay trén nén Net 2.0.

- So d6 khéi (Hinh 2-2).

| Giz :=Nox.Gox

iyt =G <MinGz—>

[ Gi:=Gu+MinG |

= i<n =
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Hinh 2-2: So do tinh todn “Lwa chon tuyén dwong va tinh cuwde phi van chuyén”

Chuong trinh duoc 1ap 1a cong cu dé giai bai
toan tim hé thong dudng van chuyén tdi wu trén
MBCTXD c6ng trinh thuy lo1i, thuy dién.

2.5. Lwa chon mang dwong vin chuyén trén
cong truong Cira Pat — Thanh Héa

2.5.1 Xay dung phwong dn hé thong dwong
Vén chuyén trén cong trrong Cira Dat

a) Phwong dn da c6 (PA 1): Hé thong dudng
van chuyén gém 12 tuyén duong: R1, R2, R3,
R4, R5, R6, R7, R8, R9, R10, R11, R12.

b) Phuwong dn A: HE théng duong vén
chuyén gém 12 tuyén dudng: R1, R2, R3, R4,
RS, R6, R7, R8, R9, R10, R11, R12, duoc so dd
hod. Mdi tuyén duong co 3 phuong an tuyén

khac nhau, duogc ky hi¢u: Al, All, ATIL

c¢) Phwong an B: H¢ théng duong vén
chuyén gom 11 tuyén (b6 tuyén R12): R1, R2,
R3, R4, R5, R6, R7, R8, R9, R10, R1, dugc so
d6 hoa. Mbi tuyén duong c6 3 phuong an tuyén
khac nhau, duoc ky hi¢u: BI, BII, BIII.

d) Phwong dn C: hé thong duong véin
chuyén gom 10 tuyén (b6 tuyén R4, R12): R1,
R2, R3, R5, R6, R7, R8, R9, R10, R11. Mdi
tuyén dudng c¢6 3 phuong an tuyén khic nhau,
duoc ky hiéu: CI, CII, CIII.

2.5.2 Tong hop két qua tinh todn sir dung
phan mém “Luwa chon tuyén dwong vin chuyén
toi wu”:

Bang 2.1

Phwong an 1Gi1 (d0ng/%) Giz (d0ng/%) 1G;i (d0ng/%)

Al 109,151,180,738 |  384,247,611,736 495,398,929,430
A chon 104,339,074,495 |  367,234,036,857 471,573,111,352
B chon 84,130,051,340 |  361,921,713,050 446,051,764,391
C chon 81,728,025,303 |  364,934,647,904 446,662,700,209

2.5.3 Nhdn xét:

Nhu vidy bang phuong phiap chon tuyén
duong van chuyén theo phuong phap néu trén s&
chon dugc phuong an téi wu hé thong duong
van chuyén trén cong truong Cira Dat 1a phuong
&4n B c0 tong gia thanh van chuyén thap hon so
Vv6i phuong an ban dau va 1a phuong an tdi vu.
Qua phan tich két qua cho ta thiy bang phuong
phép lra chon tuyén duong van chuyén chung ta
c6 thé chon duogc hé théng mang duong van
chuyén t6i wu trén cong trudng, giam dugc
luong 16n kinh phi dau tu xdy dung tuyén
duong va kinh phi dau tu cho cong tic vdn
chuyén.

Ngoai c4c phuong 4n ¢4 dua ra dé xét & trén
chiing ta c6 thé dua thém rat nhidu phuong 4n
tuyén va phuong 4n mang dudng van chuyén,
chwong trinh tinh todn s& cho phuong an tuyén
va phuong 4n mang tdi uu.

I1l. KET LUAN

Van chuyén trén cong trudng xay dung cong
trinh thuy loi, thuy dién 1a mot hé thong phirc
tap bi rang budc boi nhiéu yéu té vé diéu kién ty

nhién, diéu kién vé& dan sinh, kinh té x& hoi, tinh
chit phuc tap cua cong trinh, quy mé cong trinh
va ¢6 anh huong 16n dén chit luong, tién d6, an
toan va gia thanh céng trinh, do vay viéc nghién
ctru lya chon phuong 4n van chuyén tbi wu trén
cong truong theo quan diém gia thanh van
chuyén nho nhét, ung dung 1y thuyét phan tich
hé thong, t6i wu hoa 1a c6 co so khoa hoc va
mang lai hiéu qua kinh té cao.

Thong qua ly thuyét phan tich h¢ théng dé
nghién ciu cac dang duong van chuyén trén
cong truong, lya chon mang duodng tdi wu, mang
duong c6 gia thanh van chuyén nhoé nhit ¢4 bao
gdom chi phi xay dung duong va chi phi t6 chirc
van chuyén nham giam chi phi xay dung dudng
va chi phi to chirc van chuyén trén cong truong,
giam gia thanh xay dung cong trinh.

Bai toan da dugc lap trinh tinh toén va ng
dung kiém chtng cho cong trinh Ctra Pat. Két
qua tinh toan cho thdy phuong an chon co gia
thanh van chuyén giam so v&i phuong an d4 c6
14 9,96%.

Két qua nghién ctru 1a phuong phap dé xuét
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tmg dung trong cong tac thiét ké MBCTXD c6ng trinh thay loi, thity dién & Viét Nam.
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Abstract:
HOW TO CHOOSE OPTIMAL TRANSPORTATION PLAN IN IRRIGATION AND
HYDRO-POWER CONSTRUCTION

Nguyen Trong Hoan

Transportation plays an important role in irrigation and hydro-power construction; its costs
account for large proportion of construction price. It relates to many problems in organize
construction site, influences on the construction’s quantity, rate of progress, safety and price. In
reality, transportation organization at the construction site have not only drawn high attention yet
to make it effective, but also lacks of base to build up ultimate transportation plan. Costs of build
transportation streets is not allocated into transportation price appropriately. This article reveals
that transportation price includes 2 components (cost of street making and cost of transportation
organization). In addition, it concentrates on application of system analysis theory and optimization
of transportation organization in order to create the problem of choosing the effective
transportation route, program calculation and apply Cua Dat — Thanh Hoa construction to verify.

Key words: Transportation price, construction price, street making cost, transportation
organizing cost, system analysis
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