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UNG DUNG PHAN TiCH HE THONG VA TOI UU HOA VAO CONG TAC
VAN CHUYEN TREN CONG TRUONG XAY DUNG CONG TRINH
THUY LOL THUY DIEN

Nguyén Trong Hoan
Trwong Pai hoc thuy lgi

Tém tit: Trén cong truong xdy dung cong trinh thuy loi, thuy dién cong tic van chuyén chiém gi4 thanh rat 16n.
Cong tac van chuyén trén cong trudng lién quan dén nhiéu van dé trong to chirc bd tri mat bang xay dung va lam
anh huong dén gi4 thanh xay dyng cong trinh. Trong thuc t& hién nay trén cic cong trudong xay dung chua duoc chi
¥ dung mirc trong viéc lya chon phwong 4n t6 chirc van chuyén hop 1y, chua c6 co s dé lwa chon tim phwong 4n van
chuyén t6i wu. Chi phi xay dung duong van chuyén trén cong trudng chua dugce dua vao gia thanh cong tac van
chuyén mét cach hop ly. Noi dung bai bao ing dung 1y thuyét phan tich hé thdng va téi wu hoa trong thiét ké to chirc
cong tac van chuyén dé tinh toan gia thanh van chuyén 1am co sé cho viéc so sanh lya chon tuyén duong van chuyén
hop 1y. Thong qua dé xuét phuwong phép tinh cude phi van chuyén trén cong truong dé xac dinh cudce phi van chuyén,

lam cén ct tinh toan, so sanh lya chon phuong an van chuyén toi wu.

T khéa: Chi phi duwong vin chuyén, don gid cude vin chuyén, gid thanh van chuyén, phan tich hé thong (PTHT)

Thi cong tran xa |G trén céng trwdng dap Clra Dat

I. PAT VAN PE:

Van chuyén trén cong truong la hoat dong khong thé thiéu dugc phuc vu san xuét cho moi ddi
tuong trén mit bang xdy dung trong sudt qué trinh thi cong. Cong tac van chuyén lién quan dén
nhiéu yéu t6 nhu: duong van chuyén, thiét bi van chuyén, chung loai vét liéu, cau kién can van
chuyén, khéi lwong van chuyén va dic biét 1a phuong an té chirc van chuyén. Nhitng yéu té néu
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trén anh huong truc tiép dén gia thanh van chuyén, tién do thi cong va an toan lao dong trong san
xudt. Nhung thyc té hién nay gia thanh cong tac van chuyén trén cong truong chua duge quan
tam, phan 16n mang ludi giao théng trén cong trudng duge tu van dé xuat chu yéu dua trén dic
diém dia hinh khi dénh gia, so sanh kinh té dé lya chon. Hé théng van chuyén chwa dé cap hét
nhimng nhan t6 anh hudng dén gia thanh san pham nhu: chi phi xy dung dudng trén cong truong,
chi phi dau tu thiét bi, xe may ... chua duoc tinh ddy dii vao gia thanh cong tac van chuyén nén
khong ¢ co s¢ dé danh gia lva chon phuong an hop 1y.

Viéc nghién ctru tmg dung phan tich hé théng va tdi uu hoa cong tac van chuyén trén cong
truong 1a huéng di nham tim ra phuong 4n b tri téi uu xi nghiép san xuat phy, cling nhu dua ra
dugc phuong an cho cong tac van chuyén tbi uu trén cong truong xdy dung cong trinh thuy loi,
thuy dién. Mot trong nhung chi tiéu quan trong dé lya chon mang ludi glao thong va xac dinh vi
tri h0’p 1y xi nghiép san xut phu trén cong tmcrng 1a don gia cude van chuyén .

Xuat phat tir thyc trang néi trén can thiét phai nghién ctru dé dua chi phi xdy dung duong van
chuyén vao gia thanh cong tac van chuyén dong thoi tng dung phuong phap phan tich hé thong
va toi uu hoa thiét ké t6 chirc cong tac van chuyén trén cong truong xay dung cong trinh thuy loi,
thuy dién.

ILNGUYEN VAT LIEU VA PHUONG PHAP

PHUONG PHAP PHAN TiCH HE THONG VA TOI UU HOA CONG TAC VAN CHUYEN
TREN CONG TRUONG XAY DUNG CONG TRINH THUY LOI, THUY DIEN

1.Phwong phap phin tich h¢ thong va tdi wu héa
a) Gidi thi¢u chung vé phwong phdp phan tich hé thong

Muc dich cta viéc ing dung 1y thuyét phan tich hé thong vao bai toan phén tich lua chon hé
thong giao thong trén cong trudng va xac dinh vi tri cac xi nghiép san xuat phy hop 1y 13 1ap mot
ham muc ti€u F(x) chira mdt hoac nhiéu bién c6 thé diéu khién duoc hé théng dang xét dat dugc
muc tiéu dé ra cho mot hé thdng, nd phai duoc twong thich vdi mot mo hinh toan dé dat cuc tri
khi myc tiéu dé ra. Trong bai toan phan tich Iya chon hé théng giao thong va vi tri xi nghiép phu
hop 1y trén cong truong ta phai xdy dung mot mo hinh toan va cac diéu kién rang budc dé ham
F(x) c6 dang: F(x) — min (dan t&i cuc tri nhod nhit)

Viéc trién khai c6 két qua cac nghién ciru mang tinh hé théng rat can su tro gitip ciia may tinh
dién tir trong viéc xur 1y thong tin, sy phét trién ctia phan tich hé thong (PTHT) phu thudc rat
nhiéu kha ning trién vong ctia may tinh. C6 thé néi rang PTHT la tip hop cac phuong phép, dua
trén viéc st dung may tinh hudng td1 viéc nghién ctru cac hé phuc tap, cac h¢ k¥ thuat, kinh té,
sinh thai v.v... Nhu vy c6 thé néi PTHT 1a linh vuc nghién ctru van dé ra quyét dinh trong cac
diéu kién ma viéc chon giai phap doi hoi phai phan tich cac thong tin phirc tap, co cac ban chat
khac nhau. Vi thé ngudn gbc ciia PTHT, cic quan niém ciing nhu phuong phap ctia né nam trong
linh vic nghién ciru cac van dé ra quyét dinh — Iy thuyét nghién ciru cac 1y luan hudng dich va ly
thuyét diéu khién.

b) Nhiing diic trung cdn phan dnh khi xdy dung bai todn:

- Cac van dé san xuét kinh doanh x4y dung ndy sinh tir cac doanh nghiép d6 1a cac hé thong két
hop tir ndng luc vé vbn, nhan luc, thiét bi cong nghé, trinh do td chirc, quan ly va céc tri thuc
chuyén nganh trong méi truong kinh doanh xay dung nhit dinh dé tao ra san pham dap tmg nhu
cau xa hoi.
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- Khi nghién ciru vé tong mit bang xay dung cong trinh thuy loi, thuy dién lién quan dén hé
thong bao gdm: Con ngudi, co s& vt chat, hé thdng cong trinh dau mdi, cic day chuyén cong
nghé xay dung, cac diéu kién ty nhién khu vuc, quy pham xdy dung ... va co cdu to chirc cong
truong anh huong dén chét lugng, tién do, an toan va gia thanh cong trinh.
- Khi d& cap dén cong tac van chuyén trén cong truong xay dung cong trinh thuy loi, thuy dién s&
lién quan dén hé théng bao gém duong van chuyén, thiét bi van chuyén, chung loai vat li¢u, cAu
kién va phuong 4n t6 chirc van chuyén trén cong truong anh hudng dén gia thanh cong tac van
chuyén.
- Béi twong nghién ctru cia PTHT 1a cac hé thong, mot tong thé gém nhiéu bo phan, nhiéu yéu té
c6 quan hé twong hd véi nhau va rn01 truong xung quanh. Khi tién hanh, khong xem xet cac yéu
tb riéng 1¢ ma phai xem xét moi yeu tb trong mdi tuong quan va tac dong qua noé véi yeu t6 khac
va moi truong.
¢) Cdc budc tién hanh:

- Phat biéu van dé (dit bai toan)

- Nhan dang, thiét ké va sang loc cac phuong an co thé.

- Du bao cac bdi canh hoic trang thai twong lai ctia hoan canh xung quanh

- Xay dyng mé hinh va tng dung dé dy bao két qua.

- So sanh va xép hang phuong an.
2. Lwa chon hé théng giao thong trén cong truong xiy dwng cong trinh thiy loi, thiy dién
theo Iy thuyét phan tich h¢ thong va tdi wu hoa

a) Cdc phan tir trong hé thong quy hoach dwong vin chuyén
Mang ludi giao thong trén cong truong duge tao thanh nhiéu phan tir dong nhat vé tinh chét

(van chuyén dén hodc di). Gitta cac phan tir trong h¢ thong c6 moi lién quan h¢ thong, moi quan
hé d6 duoc thiét 1ap trén co sd gid thanh van chuyén. H¢ thong dang xét ton tai trong mot moi
trrong nhat dinh thong qua cac dicu kién rang budc (dicu kién bién) cta bai toan.
Khi nghién ctru xay dung timg bai toan cho cong tac van chuyén can phai giai quyét cac van dé
sau:

- Quy hoach lya chon tuyén va thiét ké duong van chuyén;

- Tinh toan cudc phi van chuyén cho tuyén duong;

- Xay dung mo hinh toan;

- (Giai bai toan;

- Lua chon phuong an dudng van chuyén toi wu va vi tri xi nghiép phu trén cong truong.

Tung loai cong tac van chuyén duoc md hinh hoé dua trén thuat toan tdi wu va tim 16i giai. pé

tim 101 giai t6i wu cho cong tic van chuyén trén cong trudng theo phuong phap phan tich hé
thdng co thé img dung cac thuat toan quy hoach tuyén tinh.
- Thuét toan don hinh: Phuong phap don hinh sir dung giai bai toan quy hoach tuyén tinh va duoc
thuc hién trong 2 giai doan:
Giai dogn 1: Dung phép bién d6i twong duong dua bai toan quy hoach tuyén tinh vé dang chuan.
Tuy theo tirng bai toan cu thé ma cé thé xir 1y theo nhiéu cach khac nhau, cy thé nhu sau:

Gap diéu kién c6 dang bat phuong trinh:
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3 a,x,<b,s ©i>0), (2-1)
Thém vao hodc bét di mot bién chénh léch khong am dé dua vé dang phuong trinh:
2.a,x;*5,=b, 2.a,x,-5,=b, (2-2)

Tir dang chuan c6 nhiéu cach dua vé dang chuan tic, nghia 1a phai 1am xuét hién trong ma
tran cac hé sd A=(a;)) cua hé diéu kién 1 dinh thirc con cép r=r(A) sao cho mdi cdt cta dinh thirc
con nay chira mot s6 1 va (r-1) s6 0. Cach don gian nhat 13 bién d6i ma tran md rong ciia hé dicu
kién mo rong theo phuong phap Jordan-Gauss, ngodi ra con c6 thé ding ma tran nghich déo hoic
dung cac bién nhan tao (bién gia).

Bién nhén tao: thuong duoc st dung khi 1ap trinh trén may vi tinh dé giai cac bai toan co
nhiéu bién va nhiéu rang budc c6 dang bat phuong trinh ... Khi d6 ta bét vé trai di 1 bién chénh
léch s; va thém vao 1 bién nhan tao Vi , sao cho:

Z}a,-,-x,—sﬁy[:bf (2-3)

Giai dogn 2 : Tién hanh thuat toan don hinh, 1ap cac bang don hinh dé giai bai toan theo cac budc
sau:
Budc 1: Pua cac hé rang budc (gdm m phuong trinh, n an) vé mot hé rat gon gdm r phuong trinh
v6i (r=r(A) 12 hang cta ma trin cac hé sb ctia hé ban dau ddi véi r bién co s¢ biéu dién qua (n-r)
bién tu do.
Budc 2: Tim cot chon r+j = q theo diéu kién hé sb danh gia .
Budc 3: Tim hang chon i=p theo diéu kién 1a ty s giira gia tri b; (cot HSTD) ¢ hang chon va gia
tri duong g & ¢t chon 1a nho nhét ... Giao cua hang chon p va c6t chon q dugce goi 1a phﬁn to
chon.
Budc 4: Lap bang don hinh thur 2.
Budce 5: Dung lai hodc tré vé budc 2 roi 1ap lai thudt toan don hinh theo mdt trong cac truong
hop sau:

Néu tat ca cac hé s6 danh gia ham muc tiéu ctia bang don hinh thi két qua 1a nghiém t6i uu.

Néu cac hé sé danh gia ciia bang don hinh tbi vu trong cac cot bién tu do déu dwong, nghiém
t61 rru 1a duy nhat. Nguoc lai néu it nhat c6 1 hé s6 danh gia ung véi bién tu do bang khong, bai
toan quy hoach tuyén tinh s& c6 v6 s6 nghiém tbi wu.

Trong bang don hinh, néu c6 1 hé s6 danh gia am, va con co it nhat mot hé sd a;; duong, thi
bang don hinh chua cho nghiém tdi wu, trd vé bude 2 va 1ap lai.

Néu tat ca cac cot c6 hé s6 danh gid 4m chtra phan tir a;; khong duong, ta co thé chon bang
phuong phap néu trén, hodc néu trong co sé cta bang don hinh cudi ciing van con c¢é 1 bién nhan
tao thi khi d6 gia tri lon nhét ciia ham L khong tdn tai, trang thai tdi uu khong dat duoc.

- Bai toan d6i ngau trong quy hoach tuyén tinh:
Baitoan 1: L(X)= iC,— X,—>max (2-4)
Véi cac diéu kién rangg :l;uc}c:
iaijxj <p, (1=1,2,...,m; < m) (2-5)
=l

4
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Zn:ayxj=bi (=1,2,...,m;+1,m; +2, ..., m) (2-6)
=
_;CJ.ZO (G=1,2,....n; < n)
Baitoan2: T(Y)= ib},ynﬂ—)min 2-7)
i1
Véi cac didu kién rang budc:
_rleaijynu ch 7=1,2,...,n; < n) (2-8)
iaywacj G=12,....,my+1,n,+2,...,n) (2-9)
i=1
Y., >0 j=1,2,...,m; < m)

(hé trén bao gom: n; diéu kién cho dudi dang bt phuong trinh; (n-n;) diéu kién cho dudi dang
phuong trinh m; bién thyc té dau tién phai khong 4m; (m-m,) bién con lai c6 déu tuy y (nghia la
chung c6 thé am, duong hoic bang 0).

- Bai toan van tai va mang ludi giao thong:

Puong van chuyén tir cac diém cép dén cac diém tiéu thu ndi véi nhau tao thanh mang dudng van
chuyén. Goi A 1a cac diém cép, co trir lugng a;, (1=1 ... m); B; 1a cac diém mhén c6 nhu cau 1a
bi, G= 1 ... n); ¢; la cudc phi van chuyén; L 1a chiéu dai quang duong. Tim phuong 4n van
chuyén (lwong hang van chuyén Xjj tr cac diém cdp dén cac diém nhan) dé co gia thanh van
chuyén 1a thap nhét trong cac diéu kién rang budc nhét dinh.

Ham myc tiéu: >, ¢, LiX —— Min (2-10)
i=l =i y

Cac diéu kién rang budc: in], =a le.j =b, (2-11)
i=1 j=1 ’

Zai:Z}b,; x,;20
i= j=

III. KET QUA VA THAO LUAN:

MO HINH HOA BAI TOAN THIET KE TO CHUC VAN CHUYEN TREN CONG TRUONG
XAY DUNG CONG TRINH THUY LOI THUY BIEN

1. So sanh Iya chon tuyén dwong vin chuyén

Mit bing cong truong xdy dung cong trinh Thuy loi thuy dién duge quy hoach duong giao
thong, cac diém can van chuyén dén 1a cac hang muc cong trinh trong hé thong cong trinh da
duoc xac dinh trén mat b?mg. Céc xi nghiép san Xuat phu, cdc hang muc cong trinh dugc lién
thong véi nhau bang hé thong dudng giao thong ndi bd cong trudng ma ta thudng goi 1a duong
thi cong va tao thanh mot do thi. Tur diém cdp dén diém nhan bat ky c6 thé xay ra n phuong an
duong van chuyén (dudng di) khac nhau (i=1...n)
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Trén cong trudng xdy dung cong trinh thuy loi, thuy dién thuong c6 khdi luong van chuyén
rat 16m, hang triéu tn vat tu, thiét bi va kéo dai trong thoi gian vai ba nam, dén hang chuc nam,
nén viéc lya chon tuyén dudng hop 1y s& mang lai hiéu qua kinh té rat 16n va dam bao duoc tién
d6, chat lwong ciing nhu an toan trong san xuat.
DPudng giao thong trén cong trudng cé cac dic diém sau:
- Hau hét 1a cac duong tam chi phuc vu cho thi cong;
- €0 thé két hop mot phan duong giao thong di co va lam thém mot sé doan dudng tam dé
nbi v6i cong trinh;

- C6 thé két hop duong giao thong trong thi cong va dudng quéan 1y sau nay;

- Phu thudc nhiéu vao dia hinh, dia chét va tién do thi cong; cac cong trinh phu trg, cac xi
nghiép san xuét phu, cac mo vat liéu vv ...

Do nhitng dic diém trén nén tir mot diém cdp A dén diém nhan B c6 nhiéu dudng di khéac

nhau (n phuong 4n) ta phai tim duong di (ludng van chuyén) hop 1y nhat (Hinh 3-1) dap tng

duoc muc tiéu dé ra

A(Qq) B(Qp)

Hinh 3-1: So do vin chuyén tiv 1 diém cap dén 1 diém nhin

Ta goi: Piém cip A c6 thé cung cdp luong hang hoa 1a Qa

Diém nhan B ¢6 nhu cau can phai van chuyén dén 1a Qg

) Thoi gian sir dung con duong AB hodc thoi gian van chuyén hét hang hoa Qa dén B theo

tién do thi cong 1a Tap

Chiéu dai duong tir A dén B 1a Lag mdi phuwong an c6 chiéu dai, ddc diém két cdu nén
duong va cong trinh dudi duong khac nhau (C6 n phuong an duong)
Muc tiéu quy hoach duong van chuyén trén cong trudng la tim duong di c¢6 chi phi cho cong tac
van chuyén la nho nhat (Gy)

Gk =Min G;; (1=1..n) (3.-1)

_Chi phi cong tac van chuyén khoi lugng vat li¢u Qa tir diém cip A dén diém nhan B trén
tuyén dudng L; gom hai thanh phan: chi phi dudng van chuyén va chi phi thiét bi van chuyén
a) Chi phi dwong vin chuyén (G;)):

Chi phi duong van chuyén bao gém: chi phi xdy dung hé thong cong trinh giao thong (duong
va cac cong trinh trén duong), chi phi duy tu bao dudng va chi phi khac dé duy tri diéu kién lam
viéc binh thuong cta tuyén duong (nhu chi phi don vat li€u roi vai trén duong hang ngay...)

Git = Gin + Giiz + Girs (3-2)

- Chi phi xdy dung tuyén dudng giao thong L; dang xét (Gjj; ): Tinh toan Gij; theo phuong
phap tinh dy toan xay dung cong trinh giao thong duong bo.
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- Chi phi duy tu, bao dudng tuyén duong L; dang xét (Gjpp) : Tinh toan G, 1dy theo dinh mirc
quy dinh vé cong tac duy tu bao dudng cong trinh hang ndm.
- Chi phi khac (Gij3): Tinh theo ty 1& phan trim v6n dau tu ban dau.
b) Chi phi thiét bi vdn chuyén (G,

Chi phi cho 6 t6 dé, thuc hién cong tac van chuyén kh(f)i lugng vat liéu Qa tur diém cap A dén
diém nhdn B trén tuyén dudng L; bao gém cac thanh phan chi phi: chi phi khau hao xe, chi phi
sua chira, chi phi nhién li€u, tién Iwong tho 1ai xe va chi phi khéc.

Gi2 = N(Gi21 + Giz2 + Gizz + Gipg + Gios) (3-3)

Trong do: ) i )

N : SO ca xe thyc hién van chuyén khoi lugng vat li€u Qa ;

Giz1 : Chi phi khau hao (d/ca)

Gizz : Chi phi sua chita (d/ca)

Gip3 : Chi phi nhién li¢u - nang luong (d/ca)

Giz4 : Chi phi tién lwong tho l4i xe 6 t6 (d/ca)

Gizs : Chi phi khéc (d/ca)

Cac thanh phan chi phi thiét bi van chuyén néu trén c6 thé xac dinh theo hudng dan tai
thong tu s6 06/2005 va so0 07/2007/TTBXD cua By Xay dung.

Tinh toan s ca xe: N = g (3-4)
Nx
Nx la ning suit ctiia xe van chuyén trong mét ca (m’/ca): Nx = m.q; m 1a s6 chuyén vén chuyén

t

trong mot ca: m =—<; t. 1a thoi gian ca xe van chuyén va t. = 8 gio; ty 1a thoi gian mot chu ky
ck

véan chuyén ctia xe duoc tinh toan nhu sau:

tx =t, + L/vi +tg+L/vy, + thg (glO’) (3-5)
t, 1a thoi gian bbc xép hang 1én xe; ty 1a thoi gian d& hang xudng xe; L 13 quang dudng van
chuyén (km); vy, v, 1a tdc do xe di c6 tai va vé khong tai (km/h); te, 14 thoi gian cho tranh tré ngai
doc duong.
Khi so sanh cac phuong an chi d€ cap dén nhiing chi phi ma gitta cac tuyén duong van chuyén co
su khac nhau, con nhiing thanh phén chi phi giong nhau c6 thé bé qua.

Tir cong thire (3-2); (3-3), xac dinh dugc gia thanh cong tac van chuyén cia cac phuong an
trén cac tuyén duong nhu sau:

Gi=Gi + Gi (3-6)
Ttr cong thire (3-6) 1ap chuong trinh tinh toan va chon tuyen van chuyén c6 gia thanh 1a ré
nhét trong ca qua trinh st dung tuyén dudng véan chuyén tir A dén B.
Trén co s& phuong phap xac dinh gla thanh c6ng tac véan chuyen clia tuyén co ban (A dén B)
néu trén ta 1ap chuong trinh tinh toan gia thanh cho tat ca cac tuyén dudng trong mang giao thong
quy hoach trén cong truong.

2. Cac dang tuyén dwong thuong gip trén cong truong:
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Al » B Al \ »| Bl
B2
A2
a) Tuyén dwong vin chuyén cé nhiéu diém b) Tuyén dwong vin chuyén cé mét diém cip A
cdp A cho mgt diém nhin B cho nhiéu diém nhin B
Al Bl » B2 Al » A2 » Bl
A2 9] d) B2

Hinh 3-2: Cdc dang tuyén dwong vin chuyén trén cong truong

Khi xet tuyén dudng nao can phai xac dinh duoc tong khdi lugng hang héa vén chuyen qua
tuyén duong do va luong hang hoa do 1a khong thay doi trén ca tuyén dudng dang xet. Néu trén
mot tuyén c6 nhiéu diém cap cho mot dlem nhan (Hinh 3-2a) hodc c6 mét diém cép cho nhiéu
dlem nhan (Hinh 3-2b) thi phai tach tuyén d6 ra thanh cac hinh (Hinh 3-2c), (Hinh 3-2d) dé dua
vé dang tuyen co ban (Hinh 3-1). Sau khi x4c dinh duoc gia thanh cua ting tuyén co ban ta tong
hop lai dé c6 gia thanh cua ca tuyén dang xét.

3. Kién nghi phwong phap tinh cuéc phi van chuyén trén cong truwong xay dung cong trinh
thuy loi, thuy dién theo phwong phap phén tich chi phi cong tac van chuyén

Sau khi dé lwya chon duoc tuyén duong van chuyén (k) c6 gia thanh van chuyén (Gy) tir nhitng
diém cp A; dén cac diém nhédn B, ta c6 thé tinh don gia cude van chuyén cho ting tuyén duong
nhu sau:

G. 3-7)

c, = ——————
Qs L
c: Pon gia cude van chuyén doan duong k dang xét, don vi tinh d/tan km;
Gy Tong chi phi cong tac van chuyen tuyen duong k dang xét, don vi tinh d;
Qas: Tong khoi lugng van chuyén trén tuyén duong k dang xét;
Lag: Chiéu dai tuyén duong k dang xét.
4. Ung dung bai toan t6i wu tim phwong 4n vin chuyén trén céng truwong
a) Tim phwong dn vin chuyén toi wu khi trén céng trwong cé 1 diém cip vin chuyén dén
nhiéu diém tiéu thu.
So db van chuyén dugc mo phong theo so dd (hinh 3-3).Trong thuc té trén cong trudng co thé
c6 mot diém cép vat tu cho nhiéu diém tiéu thu khac nhau. Vi du: 1 tram tron bé tong tai diém A
s& cap khdi luong Q m® bé tong cho cac hang muc Bi ¢6 nhu ciu tiéu thu bé tong Qg; trong khu
d4au mdi hod chira nude nao dod gom c6 cac hang muc: dap, tran xa I, cong lay nudc.
Muc ti€u tim phuong an van chuyén bé tong tur tram tron dén cac hang muc c6 gia thanh van
chuyén thap nhat.
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B1(Qg)
» B2(Qg)
AQy)

B3(Qg)
Hinh 3-3: So do van chuyén tir 1 diém cdp dén nhiéu diém nhén
Ham muc ti€u: F :ZCkiLki R—)Min (3-8)

il '

Céc dicu kién rang budc: ; QBi = QA ; (3-9)

Cki 1a don gia cudc van chuyén cua tuyén duong chon k tir dieém cap A dén diém nhan Bi;
Lyi 1a chiéu dai quang duong chon tir diém cap A dén diém nhan Bi.

b) Tim phwong dn vin chuyén toi wu trén cong trwong khi cé nhiéu diém cap van chuyén dén
mot diém tiéu thu.

So do van chuyén duoc mo phdng theo so dd (Hinh 3-4). Vi du: cac mé vat liéu (mé Al co
trir lwong Qa;, moé A2 ¢o trir luong Qaa, mo A3 ¢6 trix lwong Qas , ...) cap dat dé dap dap

A1(Qar)

A2(Qy) B(Qp)
Ai(Qaz)
Hinh 3-4: So dé vin chuyén tiv mgt so diém cdp dén mét diém nhin
Ham muc tiéu: F= ;C"" LiiQ,—Min (3-10)
Céc di€u kién rang budc: ; Qm = QB (3-11)

¢) Tim phwong dn vidn chuyén toi wu trén cong truwong khi cé nhiéu diém cdap van chuyén dén
nhiéu diém tiéu thu.

So dd van chuyén dugc mo phong theo so dd (Hinh 3-5)
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Vi du: Trén cong truong dugce bd tri mot sd tram tron bé tong dé cép bé tong cho cac hang muc
cong trinh (dap, tran, cong lay nuogc, tuy nen ...)

A1(Qan) B1(Qs1)
B2(Qg,)
A2(Qq)
Bm((Qgn
An(Qy,)

Hinh 3-5: So dé vin chuyén tic mgt sé diém cip dén mét sé diém nhéan
Tim phuong an cong tac van chuyén c6 gia thanh van chuyén la thap nhat

m

Ham muc tiéu: z zckyLkljx — Min (3-12)
=l j=i

Céc diéu kién rang budc: Y. X;= QA_ : > X, = QB, (3-13)
i=1 ! PN /

;QA[ZZ;QBJ‘; xijZO

Cac bai toan trén dugc giai theo phuong phap giai bai toan quy hoach tuyén tinh sau khi da chon
duoc cac tuyén duong, xac dinh duoc don gia cudce van chuyén va chiéu dai cac tuyén dudng.

St dung phan mém giai bai toan quy hoach tuyén tinh dé tim két qua tdi uu cac cong tac van
chuyén trén cong trudng thuy loi, thuy dién.
KET LUAN

Mat bang x@y dung cong trinh thuy loi, thuy dién 1a mot hé thong phtrc tap bi rang budc boi
nhiéu yéu t6 vé& diéu kién ty nhién, diéu kién vé dan sinh, kinh t& xa hoi, tinh chét phuc tap cua
cong trinh, quy mo cong trinh, do vay viéc nghién ciru mat bang xay dung ung dung ly thuyet
phan tich hé théng va téi uu hod 1a dinh hudng c6 co so khoa hoc va mang lai hiu qua kinh té.

Thong qua ly thuyet phan tich h¢ thng dé nghién ciru cac dang duong véan chuyen trén cong
truong, lya chon tuyen duong toi wu, tire 13 tuyén duong cb gia thanh van chuyén nho nhat va da
nghién ctru tinh toan dé dua chi phi xdy dung dudng vao gia thanh cong tac van chuyén.

Kién nghi phuong phap tinh don gia cudc van chuyén trén cong truong nham dua ra chi tiéu
dé 1am co so tinh toan, lya chon phuong an cong tac van chuyén trén cong trudng xay dung cong
trinh thuy loi, thuy dién.

Cac dang van chuyén trén cong truong xdy dung cong trinh thuy loi, thuy dién di duoc nghién
ctru md hinh ho4 thanh tirng bai to4dn va dua ra dugc ham muc ti€u va céc diéu kién rang budc
nhat dinh dé giai quyét. Giai quyét mdi bai toan 1a cho két qua phuong an tbi uu cia cong tac van
chuyén trén cong trudng xay dung cong trinh thuy loi, thuy dién.
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APPLIANCE OF SYSTEM ANNALYSIS AND OPTIMIZATION THEORY TO

TRANSPORTATION COST OF HYDRO-POWER PROJECTS

Nguyen Trong Hoan

Water Resources University
Summary

The cost of transportation of hydro-power projects at sites is quite high. This is depended on so many things of the
construction site organization and also effects project cost. Currently, selecting appropriate transporting methods on
construction sites is not paid enough attention, and there is not sufficient basis to select the optimal transporting
methods. The cost of transportation at construction sites has not been included reasonably in total transportation cost.
The article proposes to apply systematic analysis and optimization into designing transportation at construction site
of hydraulic and hydro-power structures, which acts as the basis to compare and select the optimal transportation
methods. It is done through the method of identifying unit price of transportation at construction site, and this is the
basis to compare and select the optimal transportation solution.

Key words: System analysis, road fee, transportation cost, unit cost.
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