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1. Tinh cép thiét ctia dé tai

Xay dung cac cong trinh thay loi, thiy dién khong thé thiéu duoc cong tac thiét ké bd
tri mat bang cong trudng xdy dung (MBCTXD). Trong thiét ké bd tri MBCTXD can phai
quan tim dic biét dén hé théng dudng van chuyén trén cong trudng, vi nd chiém mot phan
16n trong gia thanh xay dung cong trinh dap trng cac muc ti€u: cong trinh hoan thanh diung
tién 40, chat luong cao, an toan va gia thanh thap.

Trong thiét ké bd tri MBCTXD nhiém vu quan trong va anh huong nhiéu dén gia
thanh x4y dung cong trinh 1 hé thong giao thong trén cong truong va cong tac to chirc van
chuyén.

Cho dén nay quan diém vé thiét ké bd tri MBCTXD 1a dya vao dia hinh va phuong
phap tinh toan thiét ké truyén thong dé quy hoach, thiét ké hé thong dudng van chuyén trén
cong truong ma chua dua ra dugc luan cr khoa hoc dé lya chon hé théng duong van
chuyén, nén ning lyc van chuyén ciia duong thi cong chua duoc danh gia (c6 thé thiéu, co
thé thira) va nhu vay s& din dén gay thiét hai khong nho, mat khac chua c6 phuwong phap
tinh gid cudc van chuyén sat thuc trén cong truong dé 1am co s& so sanh lua chon tuyén
duong van chuyén, vi tri xi nghiép san xuét phu, kho bii, nén chua du co s& vé kinh té dé so
sanh cac phuong an b tri MBCTXD.

Pé ¢6 co 56 so sanh cac phwong an MBCTXD, giam chi phi trong qué trinh xay dung
va dap ung yéu cau vé chat luong, tién d6 va an toan trong thi cong, viéc nghién ctru ing
dung cac tién bd khoa hoc trong viéc thiét ké bé tri t6i wu MBCTXD la rat cén thiét. Dé tai
“Ung dung ly thuyét phan tich hé thong, t6i wu héa khi thiét ké bo tri mit bang thi
cdng cac cong trinh thiy loi, thiy dién & Viét Nam” duoc dé xuit trong ludn an 1a mot
trong nhirg nghién ctru nham goép phan giai quyét mot sd yéu cau cap thiét trong thiét ké bd
trif MBCTXD cong trinh thuy loi, thily dién & nude ta hién nay ma pham vi nghién ctu 1a dé
xuat phuong phap lya chon hé thong dudng van chuyén, tinh toan cudc phi van chuyén va
tim phuong an van chuyén t6i wu cho cac cong tac van chuyén trén cong trudng..

2. Muc dich nghién ciru

Tir didc diém t6 chire thi céng cong trinh thuy loi, thay dién, tAm quan trong cta cong
tac van chuyén trén cong truong, nghién ciru ing dung phuong phap phan tich hé thdng, tdi
wu hoa dé dé xuét phuong phap lya chon tuyén dudng van chuyén t6i wu va tinh toan cudce
phi van chuyén trén cong truong lam co so xac dinh vi tri t6i wu xi nghiép san xuat phy, tinh
toan lwa chon phuong 4n van chuyén téi wu, nham muc tiéu t6i vu MBCTXD (giam chi phi
van chuyén trén cong truong, giam gia thanh xay dung cong trinh).

Tur thuc tién cac cong trinh x4y dung thuy loi, thuy dién hién nay va qua phan tich dua
ra mot sO cac tiéu chi dé lya chon MBCTXD cong trinh thuy loi, thuy dién.

3. Doi twong va pham vi nghién ciru

Nghién ctru co s 1y thuyét phan tich hé thong, t6i uu hoa ing dung trong thiét ké bd
tri MBCTXD cong trinh thuy lgi, thuy dién & Viét Nam.

Pham vi nghién ctru tmg dung phan tich hé thong, t6i uu hoa trong thiét ké b tri
MBCTXD cong trinh thuy o1, thuy dién & Viét Nam ma phﬁn di sau chu yéu la lua chon hé
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thong tuyén giao thong tbi uu, tinh toan cudc phi van chuyén cho ting tuyén dudng trén
cong truong.

4. Phuwong phap nghién ciru

- Phuong phép ké thira: Nghién ctru nhitng coéng trinh khoa hoc, 1y thuyét di c6, tim toi
nhimg van dé can hoan thién, bd sung dé ap dung vao diéu kién cu thé cta dé tai.

- Phuong phap tGng dung 1y thuyét phan tich hé thong, t6i wu hoa: Nghién ctru tmg dung 1y
thuyét phan tich hé théng, toi uu hoa trong thiét ké bé tri MBCTXD;

- Phuong phép tong két phan tich thyc té: Trén co s¢ cac tong két, phan tich trong thyc tién
thiét ké b6 tri MBCTXD cong trinh thuy loi, thuy dién dé d& xuit phuong phap lua chon
tuyén giao théng hop 1y trén cong trudng va tinh toan cude phi van chuyén;

- Phuong phap nghién ctru dién hinh: Tac gia nghién ciru phan tich thyuc trang bd tri mat
bing mot sb cong trinh thuy loi, thity dién ¢ Viét nam, tim ra nhitng van dé chua hop 1y va
hop 1y dé dat bai toan giai quyét van dé nham goi ¥ 1am mau cho cac nha tu van thiét ké co
thé ap dung két qua nghién ciru cua tac gia.

4. Gia tri khoa hoc va thue tién
a. Gia tri khoa hoc

- Ung dung 1y thuyét phan tich hé théng, t6i wu hoa dé xay dung dugc mé hinh va phuong
phép lua chon tuyén giao thong, tinh don gia cudc van chuyén trén cong trudng, lam co sd
dé giai cac bai toan t6i vu cong tac van chuyén trén cong truong xay dung cong trinh thuy
loi, thuy dién ¢ Viét Nam

- Pua ra phuong phap tinh gia thanh van chuyén trén cong truong dé 1am co so so sanh lya
chon MBCTXD cong trinh thuy loi, thuy dién.

b. Gid tri thuc tién

- Dya trén nén tang phuong phap phan tich hé thong, tdi uu hoa dé xay dung bai toan lya
chon tuyén duong van chuyén va tinh cude phi van chuyén trén cong truong xay dung cong
trinh thuy loi, thuy dién;

- Ung dung tiém nang tin hoc hoa dé 1ap trinh tao cong cu tinh todn so sanh dugc nhiéu
phuong an lua chon tuyén duong van chuyén hop 1y va tinh cude phi van chuyén trén cong
truong;

- Dua vao céc tiéu chi lwra chon MBCTXD tao diéu kién cho nhitng nha quan 1y va thiét ké
¢6 co so phan tich dé lya chon phwong an bé tri MBCTXD hop 1.

- Théng qua viéc tinh toan cho cong trudng Cira Dat (Thanh Hoa) dé khing dinh véi cac
nha chuyén mén 1am cong tac thiét ké t chire thi cong xay dung cong trinh vé phuong phap
tinh toan, st dung chuong trinh may tinh lam cong cu tinh toan c6 thé ap dung cho tit ca
cac cong trinh xay dung thuy loi, thiy dién, nhim thuc hién muc tiéu giam gia thanh xay
dung trong d4u thau xay lip va trong qu4 trinh thi cong.

c. Nhitng dong gop mdi cia ludn dn

1/ Ap dung phuong phéap luan phan tich hé théng, t6i wu hoa vao thiét ké bd tri mat bﬁng
cong truong xdy dung, coi mat bang cong truong xdy dung 1a hé théng san xuét, cac hoat
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dong trén cong truong dugce xem xét trong tong thé chung cia cong trudng; tir d6 lua chon
phuong an t4i vu ca hé théng trong vi¢c b tri mit bang cong trudng.
2/ Ung dung 1y thuyét phan tich hé théng, t61 wu hoa dé xay dung bai todn “ Lya chon tuyén
duong va tinh cude phi van chuyén trén cong trudng” trén quan diém gia thanh van chuyén
trén cong trudng xay dung gém hai thanh phan d6 1a chi phi cho cong tac xay dung tuyén
giao thong va chi phi cho cong tac van chuyén trén cong truong.
3/ Bé xuat phuong phap tinh toan cudc phi van chuyén cho timg tuyén duong trén cong
truong dua trén quan diém tinh gi4 thanh van chuyén.
4/ P& xuét cac so dd, quy trinh va phdn mém tinh toan lya chon tuyén dudng van chuyén
trén cong trudng dé 1am co sé tdi vu mit bang cong truong xay dung.
5/ é xuat cac tiéu chi dé danh gia, lwa chon mit bang cong truong xay dung.
5. CAu triic ciia ludn an

GOm phan mé dau, 4 chuong chinh va két luan. Ngoai ra con c6 phan: cac tai lidu
khoa hoc tac gia luan an da cong bd; tai liéu tham khao; phu luc.

Chuong 1
TONG QUAN VE THIET KE BO TRI MAT BANG CONG TRUONG XAY DUNG
CONG TRINH THUY LGOI, THUY DPIEN
1.1. CO SO LY LUAN THIET KE BO TRi MAT BANG CONG TRUONG XAY
DUNG CONG TRINH THUY LQIL, THUY DIEN

1.1.1. TAm quan trong ciia mit bing cong truwong xay dung (MBCTXD) trong t chirc
san xuit xay dung

Chi phi MBCTXD va cong tac van chuyén trén cong truong xay dung cong trinh thuy
loi, thay dién chiém ty trong kha 16n trong gia thanh x4y dung cong trinh. Thé nhung thuc
trang hién nay cho théiy viéc nghién ctru danh gia, lya chon MBCTXD cong trinh thuy loi,
thity dién chua duoc quan tim dung muec. Panh gia tong quan vé thiét ké to chirc MBCTXD
cong trinh thity loi, thuy dién dé nghién ctru giai phap tdi wu hoa thiét ké t6 chirc MBCTXD
14 can thiét.

1.1.2. Noi dung co ban thiét ké bd tri mit bing cong trudong xay dung cong trinh thiy
lgi, thuy dién
Céc ndi dung chinh thiét ké b tri MBCTXD 1a giai quyét céc van dé sau:

- Lya chon va thiét ké hé théng giao thong trén cong truong;

- Thiét ké va xac dinh vi tri cac loai kho, bii chira vat liéu va cdu kién, bai thai phé liéu dat,

da;

- Thiét ké nha tam trén coéng trudng;

- Thiét ké céc xuong san Xuat phu trg, mo vat li¢u;

- Thiét ké va t6 chire hé thdng cip thoat nudc;

- Thiét ké va t6 chire hé thdng cap dién hoi ép, nhién liéu;

- Thiét ké hé thdng k¥ thuat an toan lao dong va vé sinh méi trudng.

1.1.3. Nguyén tic co ban khi thiét ké bo tri mit biang cong truwong xdy dung cong trinh
thuy loi, thuy dién



_6-

Mudn thiét ké bd tri MBCTXD trudc hét phai dua vao cic nguyén tic co ban. Trong ludn an
néu 1én 13 nguyén tic bat budc can phai dé cap khi thiét ké bd tri MBCTXD.

1.2. TINH HINH NGHIEN CUU VE MBCTXD TREN THE GIOI VA O VIET NAM
1.2.1 Tinh hinh nghién ciru MBCTXD trén thé gi6i

- MBCTXD la mot hé théng san xuat xay dung. Thiét ké bd tri téi vu MBCTXD 14 bai toan
c6 nhiéu rang budc, c6 thé mo ta bai toan bang mot quan hé ham sd voi nhiéu bién.

I4
.....

- Viéc khao sat ham muc tiéu trén, dé tim 101 gidi to1 uvu da myc ti€u la mot van dé can thiét.
Bai toan ma trong thuc té trén thé gidi cho dén nay van chua co giai phap dé giai quyét triét
de.

- Phuong huéng giai bai toan toi wvu MBCTXD 14 tir bai toan tong quat dugc phan thanh
céc bai toan theo cac muc tiéu riéng ré co xét dén anh hudng cua cac rang budc khac c6 lién
quan, mdi bai toan 14 giai quyét tdi vu mot van dé trong ndi dung thiét ké bd tri MBCTXD.

- Tac gia d& xuat nghién ctru phuong phép lwa chon tuyén duong van chuyén tdi wu va dua
chi phi duong vao gia thanh cong tac van chuyén dé lam tiéu chi so sanh lya chon.

1.2.2 Tinh hinh nghién ciru thiét k¢ MBCTXD & Viét Nam

Céc nha khoa hoc trong nuéc da dau tu nghién ciru mg dung 1y thuyét toan hoc dé giai

quyét mot sb cac bai toan trong thiét ké t6i wu MBCTXD, bao gdm:

- Bai toan duong di

- Bai toan chon vj tri tdi wu xi nghi¢p san Xuét phu:

- Bai toan van tai:

- Bai toan tim duong di ngan nhat:

- Bai toan bé tri may thi cong:

- Bai toan lga chon phuong an cong trinh tam:

- Bai toan phan bd tai nguyén:

- Bai toan 1ap ké hoach san xuét trén cong trudng;
Nhdn xét:

- Cac bai toan néu trén c6 thé ung dung dé tinh toan cac chi tiéu lam co s dé Iya chon
MBCTXD hop y.

- Céc bai toan néu trén van nang vé 1y thuyét, con dé tmg dung vao thuc tién trong san xudt
can phai duoc dua vao mo hinh toan day du cac thong tin can thiét phan anh thuc té san xudt
xay dung trén cong truong.

- Do déc thu riéng cua MBCTXD cong trinh thuy loi, thuy dién, doi héi hé théng duong van
chuyén, thiét bi van chuyén va phuong an van chuyén nhu thé nao dé dam bao muc tiéu
trong viéc thyuc hién tién do, chat lugng cong trinh, an toan trong thi cong va gia thanh cong
trinh. Thuc té hién tai van chua c6 mot bai toan nao dé giai quyét van dé d6 mot cach tron
ven, cho nén can xdy dung bai toan lwa chon tuyén duong van chuyén tdi wu trén cong
truong.

Qua nghién ciru tinh hinh xay dung, thiét ké b6 tri MBCTXD cong trinh thuy loi, thity dién
trén thé gidi va ¢ Viét Nam da bdc 16 céac tdn tai sau:

- Chua nhan thire day du tam quan trong cia MBCTXD va anh huéng cta né khi thi cong
cong trinh thuy loi, thuy dién;
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- Xay dyng cac phuong an b tri MBCTXD con don gian chua c6 nhiéu phuong an va cong
cu tinh toan con don so;

- Heé théng giao thong, mang ludi ky thuat thuong xay ra tinh trang qué tai trong thoi ky thi
cong cao diém va thira cong suét trong diéu kién thi cong binh thuong;

- Quan niém vé tmg dung phan tich hé théng, tdi uu hoa trong thiét ké t6 chic MBCTXD
con han ché, chua khéng dinh dugc vi thé trong tinh toan thiét ké;

- Cong tac van chuyén trén cong truong xay dung cong trinh thuy loi, thily dién anh huong
rat 16n dén tién do, gia thanh xay dung cong trinh, nhung chua duoc nghién ciru cu thé dé
dua ra phuong an toi wu cho cong tac van chuyén;

- Quan niém chwa day du vé gia thanh cong tac van chuyén trén cong truong nén dudng van
chuyén dugc coi nhu mdt hang muyc cong trinh phu trg, chua c6 su lya chon phuong éan tdi
wu va chua danh gia dugce anh hudng cia chi phi xdy dung duong van chuyén dén gia thanh
cong tac van chuyén.

1.3. KET LUAN CHUONG 1

1. MBCTXD la mét hé théng san xudt 1on, khi thiét ké bd tri, lya chon can phai dua vao
cac nguyén tic co ban va xem xét can nhic cac yéu t6 nhu: diéu kién ty nhién, bd tri, két
cAu, quy mo cong trinh va diéu kién thi truong, kha ndng von, nang lyc nha thau, v.v...

2. Thiét ké b6 tri MBCTXD c6 anh hudng truc tiép dén tién do thi cong, gia thanh cong
trinh, chat lwong cong trinh va an toan trong lao dong, vi vay viéc nghién ctru tmg dung
khoa hoc k¥ thuat trong thiét k¢ MBCTXD nham giam chi phi, ndng cao hiéu qua dau tu
xay dung 14 rat can thiét.

3. Thuc trang hién nay cho thiy rang hé théng dudng giao thong va cong tac van chuyén
trén cong trudng chua dugce danh gia vé sy hop 1y gilta cung va ciu nén co thé xay ra
tinh trang cung vuot cau s& gy lang phi va ciing c6 thé cung khong dap tng cau s& giy
anh huong dén to chirc thi cong.

4. Viéc nghién ctru dé& xuat phuong phap liwa chon tuyén dudong van chuyén hop 1y trén
cong truong va xac dinh cudc phi van chuyén, xac dinh vi tri xi nghiép phu c6 y nghia
16n trong viéc t6i vu hoa MBCTXD.

5. Viéc thiét ké b6 tri MBCTXD hién nay con don gian, chua c6 nhiéu phuong an dé so
sanh va chua dua ra dugc cac tiéu chi cy thé dé danh gid so sanh lya chon phuong an.

6. Viéc tng dung cic bai toan phan tich hé théng, t6i wu hoa trong thiét ké bé tri MBCTXD
thuy loi, thuy dién & trén thé gio1 va ¢ Viét Nam con nhiéu han ché, can dugc tiép tuc
nghién ctru dwa ra mo hinh tinh toan sat thuc voi thuc té trén cong truong.

Chuong 2
UNG DUNG LY THUYET PHAN TiCH HE THONG,TOI UU HOA VAO THIET
KE MAT BANG VA CONG TAC VAN CHUYEN TREN CONG TRUONG XAY
DUNG CONG TRINH THUY LQIL THUY PIEN

2. COSOLY THUYET PHAN TICH HE THONG (PTHT), TOI UU HOA
2.1. Muc tiéu can dat dwoc khi iing dung PTHT, t6i vu hoa

Ung dung 1y thuyét PTHT, t6i wu hoa 1ap ham muc tiéu F(x), trong d6 ham muc tiéu
chira mot hodc nhiéu bién c6 thé diéu khién dugc hé théng dang xét dat dugc muc tiéu dé ra
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cho mot hé thong phai duoc twong thich véi moét mo hinh todn phan dnh ham muyc tiéu phai
dat t&i cuc tri khi muc tiéu dé ra (F(x) ——> min).

2.1.1. Gidi thiéu chung vé phwong phap phdn tich hé thé'ng, 16i wu hod

Phuong phéap phén tich hé thong ra doi do nhu cu phat trién ctia hé thdng san xuit. Phuong
phap PTHT la xem x€t cac hoat dong cua céac su vat trong mot hé théng c6 quan h¢ chat ché
v6i nhau tao thanh thé théng nhét, ma khong xem xét cadc hoat dong cua sy vat mot cach
tach roi. Phuong phap PTHT, toi wu hoa MBCTXD la coi d6 1a mot hé thong san xuat, ma
hé théng d6 dua lai hiéu qua t6t nhat d6 1a Gimg dung 1y thuyét PTHT, t6i uu hoa vao thiét ké
b6 tri MBCTXD.

Khi thiét ké b6 tri MBCTXD chiing ta phai nghién ctru phén tich cac yéu t6 lién quan dén
bd tri quy mo cong trinh, cic day chuyén cong nghé xay dung, cac diéu kién tu nhién khu
vuc xay dung cong trinh, cac ludt dinh, quy pham x4y dung va co ciu t6 chirc cong trudng,
cac yéu td d6 co quan h¢ voi nhau chét ché tao thanh thé théng nhat; Chinh nhén thic do6 da
1a tng dung 1y thuyét phén tich hé thdng vao b tri MBCTXD.

Khi nghién ctru hé théng vé cong tic van chuyén trén cong trudng thuy loi, thiry dién
nhu: Cac van dé& quy hoach thiét ké hé thdng dudng van chuyén lién quan dén xac dinh vi
tri, khdi luong yéu cAu van chuyén, nang lyc van chuyén cua duong, lya chon myén, cac
van dé lién quan dén thiét bi van chuyén nhu loai xe van chuyén, gia ca xe va sb lugng ca xe
dé dap tng khéi luong yéu cau theo cuong do thi cong... cach xem xét d6 chinh 1a van dung
1y thuyét phan tich hé thong vao quy hoach thiét ké duong van chuyén.

Khi tinh gia thanh van chuyén, ching ta phai xem xét ca yéu td xay dung hé thdng giao
thong trén coéng trudng va chi phi thiét bi cho cong tac van chuyén, chinh quan diém d6 1a
g dung phuong phap phan tich hé thdng vao thuc tién trén cong trudng.

2.1.2. Cdc diic diém chinh ciia PTHT va t6i wu héa

2.1.3. Phwong phdp phén tich hé théng, toi wu hod céng tic vdn chuyén trén cong
truong xdy dwung cong trinh thuy loi, thuy dién

Trinh tw tién hanh PTHT. t6i wu hod
- Phat biéu van dé (dit bai toan);
- Nhan dang, thiét ké va sang loc cac phuong an co thé;
- Du béo cac bdi canh hodc trang thai tuong lai cua hoan canh xung quanh;
- Xay dung mé hinh va tng dung dé du bao két qua;
- So sanh va xép hang phuong an;
- Phan tich, danh gia két qua.
Phwong phdp quy hoach tuyén tinh (QHTT) trong thiét ké bo tri MBCTXD
Mo hinh toan hoc ctia bai toan QHTT dang tong quat gdm ham muc tiéu dat t6i Max hoic
Min; hé cac diéu kién rang budc gdm céc bat dang thirc va dang thirc, diéu kién tat yéu. Giai
bai toan QHTT c6 nghia 1a xac dinh céc gia tri x;, X, ..., X, sao cho thod man céac diéu kién
rang budc va cac diéu kién tat yéu.
Dang tong quat cua bai toan QHTT
Ham muc tiéu:
Fx)=Cix; +Cxp + ...+ C,x, — Min (Max) (2.1)



Céac diéu kién rang budc:
apX;tapxst...tagX, <(=,>)b; (2.2)
ayX; tapxyt...tanX, <(=,>)b,

AmiX] T amXy + ... T amX, <(=,>) by
Diéu kién tat yéu:
Xy, X2, X, = 0 (2.3)
Trong do6:
Xj (= 1..n); , ‘ ,
C; 1a cac hé s6 ham nuc ti€u (hang s06);
b; (i=1...m) 12 cac s hang tu do (hang sd);
aj; 1a h¢ s6 & vé trai clia hé rang budc.
2.2. M hinh hoa cic bai toan xac dinh vi tri xi nghi¢p san xuat phu va tbi wu cong tac
van chuyén trén cong trudng xiy dung cong trinh thiy loi thiy dién
2.2.1. Bai todn tim vi tri xi nghiép sdn xudt phu trén cong truong xdy dung
- Bdi todn xdc dinh vi tri toi wu xi nghiép san xudt phu khi mdt bang xdy dung chia c6
dwong giao thong

Ham muc tiéu: p_ ic ,Ql_\/(x_x,_)2 +(y—-y,)> —>min (2.4)

F: téng gia thanh van chuyén tir noi cung cip dén noi tiéu thu [d]; ¢: cude phi van
chuyén [d/T. km]; Q;: khoi luong vat licu can chuyén trén moi tuyén duong; Li: cu i van
chuyén (km); n: s6 diém tiéu thy.; x,y la toa do A(x,y ) diém cung cép tdi wu can tim; x;, Vi
1a toa do cac diém tiéu thu da biét Ai( x;, y; );

+ Giai theo phwong phdp giai tich

+ Gidi bai todn bang phwong phdp Gradient

+ Gidi bai todn bang phiong phdp gan ding
Nhan xé&t:

- Bai toan xac dinh vi tri t6i vu xi nghiép san XUt phu khi trén MBCTXD chua c6 duong
van chuyén 1a bai toan tdi wu mang tinh 1y thuyét va phan nao n6 cé thé ung dung cho
MBCTXD cong trinh dan dung cong nghiép.
- Trong thyc té cac cong trinh xdy dung thuy loi, thay dién thudng cé dia hinh phirc tap,
duong van chuyén trén cong trudong phu thudc nhiéu yéu td nhu: didu kién dia hinh, diéu
kién thuy van, do vay bai toan néu trén 1a khong phu hop dé ap dung khi thiét ké MBCTXD
cong trinh thuy loi, thuy dién.
a) Bai todn tim vi tri xi nghiép phu khi trén MBCTXD dé cé dwong van chuyén.
- Trudng hop hé théng dudng van chuyén (d thi) 1a dang nhanh
Néu trong do thi G (dd thi khong c6 chu trinh) ¢6 mot dinh nao d6 ma co trong sd Qy
>—>Q; thi d6 1a trong tAm cua db thi.
- Trudng hop dudng van chuyén (db thi) 1a dang vong (d6 thi c6 chu trinh).
Buéc I: Dén trong sé tir cac dinh treo.
Buoc II: Xoa bo canh thira trong do thi.
Buorc I11: Lap ma tran khoang cach.
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T6éng momen ctia mdi dinh Bi: mAi= Y.qi d(Bi,Bj) = . mij

F = Z;CijLijQij—>min
=

Ham muc tiéu : (2.5)

Nhin xét :
- Bang 1y thuyét tim trong tdm cta do thi, vi tri xay dung xi nghiép san xuat phu tdi wu s&
cho phuong 4n van chuyén vat liéu dén cac hang muc cong trinh theo yéu cau c6 gia thanh
van chuyén 12 nho nhat.
- Trong ham muc tiéu khdi luong van chuyén dén cac diém nhan (hang muyc cong trinh) (Qj)
theo yéu cau la khong thay d6i, ham muc tiéu mudn dat téi cuc tri (nho nhét) phu thudc vao
chiéu dai tuyén duong (L) va cudc phi van chuyén (cij). Nhu vay dé tmg dung bai todn nay
cho MBCTXD cong trinh thuy lgi, thuy dién trudce ti€n phai xay dung bai todn “Lua chon
tuyén duwong, va tinh todn cude phi van chuyén” (dé cap & chuong 3).
2.2.2. Bai todn tim phwong dn vin chuyén téi wu trén MBCTXD céng trinh thiy loi,
thiy dién
2.2.2.1.  Bai todn tim phwong dn vdn chuyén téi wu khi trén cong truong cé mét diém cap,
cdp cho nhiéu diém nhdn
So db hoa (Hinh 2.6)

Ham muc tiéu: Fe z ¢ L O, —— Min (2.6)
Piéu kién rang budc: S0 -0 (2.7)

Xét ham muc tiéu ta thdy khéi lugng van chuyén theo yéu cau Qg; 13 di duge xac dinh
va khong thay ddi; ¢y, Li; cAn phai xac dinh theo quan diém tong chi phi cho cong tic van
Chuyéﬂ 13 nhA nhat

B1(Qm)
r 3 ‘/—7
" Bz(Qez)

AQa) MS—=—__

Hinh 2.6: So d6 vin_chuyén tir 1 diém cap dén nhiéu diém nhan

2.2.2.2.  Bai todn tim phirong dn vdn chuyén téi wu trén cong trwong khi cé nhiéu diém cdp
van chuyén dén mot diem tiéu thu.
So d6 hoa (Hinh 2.7)

Ham muc tiéu: F:i oL Q,—>Min (2.8)
i=1

Piéu kién rang budc: ZQ =0 (2.9)



-11 -

Xét ham muyc tiéu, ta thay khoi lugng van chuyén theo yéu cau Q,; 1a khong doi va da
dugc xac dinh, gia tri can tim do6 1a ¢y, Ly;.

Hinh 2.7: So do vdn cluvén tir cdc diém cdp dén mot diém nhén

2.2.2.3.  Bai todn tim phwong dn vdn chuyén téi wu trén cong truong khi cé nhiéu diém cdp
van chuyén dén nhiéu diém nhan.
Duya trén nén tang 1y thuyét do thi va 1y thuyét quy hoach tuyén tinh bai toan van tai.
So do hoa (Hinh 2.8)

Ham muyc tiéu: Z Z C, LuQ hodc Z ZC:/QU (2.10)
Piéu kién rang budc: iQ _ziQ 130 -0 (=1, .. m); (2.11)
Zi:Q,-/-:QB/’ (] = 1, ceey n);Qijzo (212)

Qa;: khdi luong chuyén di; Qg;: khéi luong chuyén dén; cij cudc phi van chuyén; L:
cu ly van chuyén;, Qij: Lugng vat liéu van chuyen trén tuyén ij.

Bai toan van tai cho ta mot mo hinh vé hé thong, sau khi da biét cac thong s6 dau vao
(Qai> Qs;s ¢jj, Lij ), vOi moi 1, j bang cac phuong phap thich hop tim thong sb dau ra Qij dé
1ap phuong 4n van chuyén tdi uu, phuong an cé gia thanh van chuyén nho nhét.

41000

AQud [

Hinh 2.8: So @6 van chuyen oir mot s6 diém cap den mot s6 diém nhan

Nhdn xét :

- Ba bai toan néu trén 1a c4c bai toan van chuyén dién hinh dé tim phuong an vén chuyén tbi
wu trén cac cong truong xay dung cong trinh thuy loi, thity dién. Dé giai cac bai toan do, can
phai lua chon duoc hé théng dudng van chuyén t6i uu, xac dinh duoc cu ly tuyén duong
(Lij) va tinh toan duoc cudc phi van chuyén (cij).
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- Mbi bai todn néu trén chi dé giai quyét tim phuong an van chuyén t6i wu cho mot cong tac
van chuyén. Trong thuc té trén cong trudong mot tuyén duong cé thé phuc vu cho nhiéu cong
tac van chuyén, do vy viéc nghién ctru phuong phap lya chon tuyén dudng va tinh toan
cudc phi van chuyén s& dugc dé cap cho tit ca cac loai cong tac van chuyén trén tuyén
duong do.

Do chua lya chon duoc tuyén duong va chua tinh dugc cude phi van chuyén trén cong
truong nén cac bai toan “Xéc dinh vi tri t6i wu xi nghiép san xuat phy”, “Tim phuong an van
chuyén t6i uvu” néu trén van chua thé giai quyét dugc. Van dé dit ra s& nghién ctru ¢ chuong
tiép theo (chuong 3) d6 1a tng dung 1y thuyét PTHT, tdi wu hoa dé xuét phuong phap “Lua
chon tuyén dudng va tinh toan cudc phi vin chuyén trén cong truong”.

2.3. Két luan chwong 2

1/ Phuong phap phan tich hé théng 1a phwong phap nghién ctru, phén tich cac yéu td cua sy
viéc ¢6 quan hé v6i nhau chit ché 1am thanh hé thong; Phuong phap di va dang duoc sir
dung nhiéu trong cac linh vuc khoa hoc dé lya chon mot giai phap tt nhat.

2/ Mit bang xiy dung cong trinh thuy loi, thay dién 14 mot hé thong phirc tap bi rang budc
bdi nhiéu yéu té vé didu kién tu nhién, diéu kién vé dan sinh, kinh té x3 hoi, tinh chat phuc
tap clia cong trinh, quy mo cong trinh, do vdy viéc nghién ctru t6i wvu MBCTXD biang
phuong phép tmg dung 1y thuyét phan tich hé thdng, t6i uu hoa 1a dinh hudng cé co s khoa
hoc va mang lai két qua cao khi tng dung vao thyc tién trong san xuét xdy dung.

3/ Trén co s 1y thuyét PTHT, tdi wu hod, nghién ctru cac dic diém, cac dic trung khi tng
dung vao thiét ké bd tri MBCTXD cong trinh thuy loi, thay dién dé xay dung mé hinh toén,
Iira chon tuyén duong van chuyén, xac dinh vi tri xi nghiép san xuét phu, tim phuong 4n van
chuyén t6i wu trén cong truong.

4/ Ung dung 1y thuyét phan tich hé thong, tdi uvu héa dé nghién ciru cac dang dudng van
chuyén trén cong truong, xay dung bai toan tim vi tri toi wru xi nghiép san xuat phuy, bai toan
tim phuong an tdi uu cong tac van chuyén trén cong truong thiy loi, thiy dién.

5/ Phuong phap QHTT l1a co sé 1y thuyét dé ung dung n6 vao vao viéc md hinh hoa cac bai
toan van chuyén vat li¢u theo yéu cau va diéu kién cu thé trén cong truong nhu: bai toan van
chuyén tir mot diém cap dé cip cho nhiéu diém tiéu thu, bai todn van chuyén tir nhiéu diém
cAp dé cap cho mot diém tiéu thy va bai toan nhiéu diém cip dé cip cho nhiéu diém tiéu

14
.....

thu, dong thoi nghién ciru cac phuwong phap giai cac bai toan cy thé, dé tim ra 1oi giai toi wu
cho cong tac van chuyén trén MBCTXD.

6/ Céc bai toan da dugc mo hinh hod trong chwong ndy cé thé ing dung vao cac cong trinh
cu thé dé xéac dinh céac chi tiéu cho viéc tdi uwu hoa MBCTXD khi d3 lua chon duoc tuyén
duong va tinh toan dugc cude phi van chuyén trén cong trudng..

Chuong 3
LUA CHON TUYEN PUONG VA TiNH TOAN CUOC PHI VAN CHUYEN TREN
CONG TRUONG XAY DUNG CONG TRINH
THUY LQI, THUY DPIEN
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3.1. Mé dau

Gi4 thanh van chuyén cua tuyén dudng phy thudc vao nhiu yéu t6 trong d6 co hai
yéu td chinh d6 1a: Chi phi cho ddu tu xay dung tuyén giao thong va chi phi cho cong tac
van chuyén; Cho nén khi so sanh gia thanh van chuyén can phai dwa ra duoc cang nhiéu
phuong an thi kha ning lya chon dugc phuong an hop 1y cang cao va day 1a diéu rat can
thiét dé lwa chon tuyén duong van chuyén cho cong trudng.

3.2. Dic diém ciia cong tac van chuyén trén cong truong thiy loi, thity di¢n

3.2.1. Dic diém tw nhién

- Dia hinh phan bd rong, khong béng phéng, ddi nui, nhép nho. Mat bﬁng bi chia cit bai doi
nai va séng sudi;

- Pia chit khu vuc cong trinh thuong 13 nai da va c6 nhiéu dia ting phirc tap, cic mo vat
li¢u phan tan trén di¢n rong, (vi du: mé cat & cong trinh Cira DPat) c6 khi cach xa nhau hang
chuc km;

- Thuy van anh hudng cua dong chay, dic biét sau khi ngan dong lam thay ddi 1on muc
nude thugng luu, néu khong xac dinh dung cao trinh dudng s& dan dén ngép lut.

3.2.2. Bé tri cdc hang muc cong trinh chinh va cong trinh tam

Hang muc cong trinh chinh duogc b tri trong pham vi rong, nhiéu hang muc cong
trinh nhu: dap, céng, tran, tuy nen, nha may thuy dién, nha quan ly ... moi hang muc cong
trinh yéu cau céc loai vat liéu khic nhau, khéi lugng 16, thoi gian thi cong kéo dai trong
nhiéu nam (Pinh Binh 6 nam, Ctra Pat 5 ndm, Son La 10 ndm ...)

3.2.3. Pdc diém vé mang lwdi giao thong trén cong truwong

- Van chuyén trén cong trudng xay dung cong trinh thiy loi, thuy dién phan 16n van chuyén
vat liéu tho nén phuong tién van chuyén & day 13 bang 6 to;
- Puodng van chuyén cha yéu 13 dudng tam, sau khi hoan thanh cong trinh thi bo di;
- Do dia hinh phirc tap nrrn chi phi dau tu dé xay dung duong rat 16n.
3.2.4. Pdc diém vé thoi gian siv dung va khoi lwong vin chuyén
- Thoi gian st dung phu thudc vao yéu cau cong tac van chuyén theo tién do xay dung;
- Tuyén dudng da dang, c6 thé c6 rat nhiéu phuong 4n lya chon ludng van chuyén khac
nhau, Vi vy can thiét phai dua ra nhiéu phuong 4n dé lua chon tuyén dudng van chuyén co
gia thanh van chuyén 14 nho nhat.
3.3. Xic dinh khoi heong van chuyén va thiét bi van chuyén
3.3.1. Xdc dinh khéi lwong vt liéu vin chuyén trén cic tuyén dwong va trén cong
truong

Khéi luong van chuyén trén timg tuyén dudng duoc tinh toan cin ctr vao khéi luong
yéu cau van chuyén cua tat ca cac loai vat liéu, thiét bj xay dung va thiét bi lap dit vao cong
trinh van chuyén qua tuyén dwongf do.
3.3.2. Xdc dinh thiét bi vdn chuyén trén cong truong

Xac dinh so xe can thiét cho hang trong I ca lam viéc:
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L) N :L (3.1)
kokok. togmk.k.ok.

n=_.> N.,=

qm
n,: sd xe truc tiép chuyén chd trong mot ca; Ny: s6 xe can thiét trén cong trudng trong mot
ca 1am viéc; V: khdi lugng yéu cau van chuyén trong ca (cudng do van chuyén trong ca); q:
trong tai ciia xe (tén), phu thudc vao loai xe chon; ky;: hé s6 ké dén su khong tan dung hét
thoi gian theo tinh todn cua xe trén duong; k,,: hé s6 ké dén su khong tan dung hét trong tai
cua xe; kys. hé ké dén xe nam trong xuong stra chira, duy tu bado dudng.
Xdc dinh sé ca xe dé chuyén cho khoi luwong vat lieu yéu cau:

N = N,.T (3.2)
Nex @ S6 ca xe; T: thoi gian van chuyén (ca).

3.4. Qy hoach, thiét ké hé thong dwong van chuyén trén cong trudng
3.4.1. Cdc nguyén tic dé quy hoach thiét ké dwong vin chuyén

Cong trinh thay loi, thiy dién c6 nhimg dic thu riéng nén khi quy hoach thiét ké
duong van chuyén can phai dua trén cac nguyén tic dé thuc hién.

3.4.2. Xdc dinh vi tri v@n chuyén

Vi tri nhan (van chuyén dén) trén mit bang cong trudng duogc x4 dinh can ¢l vi tri cac
cong trinh don vi, xi nghiép phy, cac cong trinh phu tr¢ , cdc mo vat li€u va céac bai chua,
thai vat li¢u.

3.4.3. Quy hoach dwong vin chuyén trén cong truong

Quy hoach mang ludi dudng van chuyén trén cong trudng cé vai tro rit quan trong 1a
mot bo phan ciia co so ha tng trén tong mit bang céng truong nhim dam bao coéng tac van
chuyén trén cong trudng phuc vu thi cong cong trinh dang tién d6, dam bao chat luong, an
todn trong san xut va giam gia thanh cong trinh.

3.4.4. Xdc dinh yéu cau va ning lwc vin chuyén ciia tuyén dwong

Xdc dinh nang liee vin chuyén ciia dwong (ON)
Ning luc van chuyén cta tuyén duong phai 16n hon mirc d6 yéu cau van chuyén
. Qn > QYC- ’ (3.3)
Qy/c: Cuodng do yéu cau van chuyén 16n nhat trong mdt ngay dém (trong 1 ca).
Ning Iy van chuyén tuyén duong c6 thé tinh nhu sau:
1

szgNiqi; N=%; t:;; N >N,

(3.4)

Nhu vay nang lyc van chuyén cua tuyén dudng duoc xac dinh dua trén luu luong xe
di qua mit cit bat ky cua tuyén dudng va kha ning chuyén chd cua xe.
3.4.5. Thiét ké hé théng dwong vin chuyén trén cong trwong xdy dwng céng trinh thiiy
loi, thuy dién
Dua trén co sé diéu kién dia hinh, dia chat, kha nang cung cép vat li€u dia phuong,
thiét bi van chuyén lua chon dé xac dinh loai duong cho phu hop, dam bao gia thanh xay
dung dudng 13 thap nhat.
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3.5. Gi4 thanh van chuyén trén cong truong

., Chi phi xay dung Chi phi cho cong
Gia thanh van chuyén | = , + .
tuyen giao thong tac van chuyén

3.5.1. Chi phi xay dung tuyén giao thong (Gil)

- Chi phi xay dung tuyén dudng (dudng va cic cong trinh trén duong) (Gyj1);

- Chi phi duy tu bao dudng (Gj,);

- Chi phi khac (G;j3): dé duy tri diéu kién lam viéc binh thuong cua tuyén duong (nhu
chi phi don vat liéu roi vai, su cd vé thiét bi khi chay trén dudng hang ngay...)

Gii = Gin + Gz + Gz (3.5)

3.5.2. Chi phi xdy dung tuyén dwong (Gill )

Chi phi xay dung tuyén duong duogc tinh toan bang phwong phap 1ap du toan chi phi
xay dung cong trinh.

G = Zn: Z;; Cxpj (36)

zZij: Khbi luong cong tac xay lip thi j thudc tuyén duong thi i; cxpj: Don gia xay dung
(bao gdom chi phi tryc tiép, chi phi gian tiép va thué) cta loai cong tac xay lap thi j.

3.5.3. Chi phi duy tu, bdao duong tuyén duong (G;1)

Chi phi duy tu bao dudng va quan 1y dudng cé thé xac dinh theo mirc quy dinh ty 18
phan trdm so véi chi phi xdy dung ban dau.

Ky hiéu p, 14 hé sb ké dén murc chi phi duy tu, bao dudng thi Gi;» = p,Giy
3.5.4. Chi phi khac (G;;3)

Chi phi khac c6 thé tinh theo dinh mirc ty 1 phan trim von dau tu ban dau.

Ky hiéu p, 14 hé sb ké dén murc chi phi khac thi Gij; = p,Giy1.

3.5.5. Chi phi cho cong tic vdn chuyén (thiét bi vin chuyén) (G;y)

Chi phi dé thuc hién cong tac van chuyén khdi lwong vat liéu gdbm cac thanh phan:
chi phi khéu hao xe, chi phi sira chita, chi phi nhién liéu, tién luong tho 1ai xe va chi phi
khéc.

Chi phi thiét bi van chuyén cho toan bo khéi luong duoc xac dinh theo cong thirc sau:

Gi2 = ch ch 5 ch = Nx T (37)
Phuong phap tinh sb ca xe di trinh bay tai muc 3.3.2.2
Gex = Gio1 t Gizz + Gigz + Ging + Gips (3.8)
Phuong phap tinh toan ting thanh phan cua gi4 ca xe:
- Chi phi khauhao xe: 5 (GG D (3.9)
i21 Tcx
- Chi phi stra chiia: G- Gy Dsc (3.10)
i22 T“x

- Chi phi nhién li€u: Gu=Vug,, (3.11)
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- Chi phi luong tho ldi xe: ;- Lor (3.12)
i24 tth
- Chi phi khéc: _Gib: (3.13)
Gi25 T
T.
Gi=Gi t+ Gp (3.14)
Gi = (Gi117Gi12 7Gii3) T Nx(Gi21 7GinatGinsTGiaa tGins) - (3.21)
Gi = (1+p)(1+p2)Gipt + NexGex (3.15)

3.6. Lua chon tuyén dwong vin chuyén trén cong truong

3.6.1. Xdy dung ham muc tiéu lwa chon tuyén dwong vin chuyén trén cong truong

Trén co s& dic diém cua cong tac van chuyén trén cong truong, cac nguyén tic quy
hoach thiét k& duong van chuyén nhu d3 néu trén, ching ta c6 thé dua ra nhiéu tuyén dé so
sanh lya chon tuyén c6 gia thanh van chuyén thip nhit (Hinh 3-2).

Hinh 3.2: So dd véan chuyén tir 1 diém cip dén 1 diém nhan
Muc tiéu dit ra 14 tim dudng van chuyén trén cong trudng c6 chi phi van chuyén 1a nho nhit (Gy).

G, = min G; (3.16)
Ham muc tiéu:
F= (Gi11+Gij12 7Gii3 ) Nex(Gi217Gina+Gin3TGingTGips) — min (3.17)
F(z;,L;,qi) = (1+p)(1+p2)Gip1 + NexGex — min (3.18)

or (Q—Ggamﬁac%_g Lo Gu|l .y min
gmk.kds| T T. “ b, T

(3.19)

F =4p)+ )Yz

3.6.2. Trinh tw cdc buwéc lwa chon tuyén dwong vin chuyén

- Xac dinh vi tri van chuyén;

- Tinh toan khéi luong van chuyén trén tuyén dudng;

- Xac dinh ning luc van chuyén cua duong;

- Pé xut cac phuong an cia tuyén;

- Thiét ké tuyén duong;

- Tinh chi phi xay dung tuyén duong, chi phi duy tu bao dudng;
- Tinh chi phi thiét bj van chuyén;

- Tinh gi4 thanh tuyén duong;

- So séanh lua chon tuyén duong.
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BAT PAU

XAC PINH VI TRI V/C

2

TINH TOAN KHOI
LUOQNG V/C

v

XAC DINH NANG LUC
V/C CUA DPUGNG

v

DE XUAT PHUONG AN
TUYEN

v

THIET KE PUONG

v
v v
TiNH TOAN CHI PHI TINH TOAN CHI PHI
PUONG THIET BI
v , v
v
TINH GIA THANH VAN
CHUYEN

v

CHON PHUONG AN
GIA THANH NHO NHAT

v

TINH CUGC PHI VAN
CHUYEN

Hinh 3.3: So dd trinh tu thuc hién lva chon tuyén duong va tinh cude phi van chuyén

A

3.6.3 Nghién ctru cic dang tuyén dwdng thuwong giip trén cong truong:

Trén MBCTXD cong trrinh thuy loi, thily dién cong tac van chuyén duoc tién hanh theo
yéu cAu san xuét cla tung hang muc cong trinh khac nhau va phu thudc vao vi tri van
chuyén, diéu kién dia hinh ma cac tuyén dudng van chuyén cé dang tuyén nhu sau: (Hinh
3.5).
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Chii thich: A 1a diém cép; A’, A” 1a diém cép gia (su kién gid); B 1a diém nhan; B’, B” 1a diém
nhan gid (su ki¢n gia).

BB

Hinh 3.4: Cac dang tuyén dudng van chuyén trén cong truong

3.7. Kién nghi phwong phap tinh cwéc phi (don gia cwéc) van chuyén trén cong
truomg xay dung cong trinh thiy lgi, thiy dién
Cudc phi van chuyén duogc tinh toan cho timg tuyén dudng nhu sau:

_ Gy (3.20)
jS'Li.i

cii: Cudc phi van chuyén tuyén dudng tir i dén j, don vi tinh (d/tin 100m); Gi;: tong chi phi
van chuyén tuyén duong tir i dén j, don vi tinh 1a dong (d); Q;: tong khdi lugng van chuyén trén
tuyén duong tir i dén j, don vi tinh 1a tan (t); Ly Chiéu dai tuyén duong tir i dén j, don vi tinh 1a
100m.
So 6 hoa mang duong van chuyén trén cong truong xay dung cong trinh thuy loi, thu dién.
3.8. Lap chwong trinh tinh toan “Luwa chon tuyén dwong va tinh cwéc phi van chuyén”

trén cong truwong xay dung cong trinh thuy lgi, thuy dién

Chuong trinh “Lya chon tuyén duong va tinh cude phi van chuyén” dugc 1ap dua trén ngon
ngit C# (sharp) c6 su hd trg phan mém Visual studio 2008 va chay trén nén Net 2.0.
- So 6 tinh toan (Hinh 3.6)
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KET THOC

Hinh 3.6: So d6 tinh toan “Lwya chon tuyén duong va tinh cude phi van chuyén”

3.9. Két luan chwong 3

l.

Mang luéi giao thong trén cong trudng thiy loi, thuy dién c6 nhimng dic diém riéng, cac
dic diém d6 it nhiéu chi phdi dén mang luéi duong van chuyén trén cong trudng. Khi
lra chon tuyén giao thong khong thé khong dé cap dén nhitng dic diém d6, nd anh
huong rat 16n dén dén gia thanh van chuyén trén cong truong.

Khi x4c dinh tuyén giao thong trén cong trudng can phai tuan thu cac nguyén tic dé quy
hoach mang luéi giao thong va dé ra cac phuong an ¢ kha ning x4y ra trén cong truong
dé Iyra chon tim ra phuong an t6i wu.

. Khi quy hoach thiét ké mang ludi giao thong trén cong trudong phai dam bao diéu kién

ky thuat, ddp ung ning luc van chuyén theo tién do thi cong, dong thoi giam chi phi
duge nhiéu nhat.

Dé xuét quan diém tinh gi4 thanh van chuyén trén cong truong bao gom céac thanh phan:
chi phi xay dung duong, duy tu bdo dudng, duy tri hoat dong ctia dudong va chi phi cho
cong tac van chuyén trén tuyén dudng.

. Trong thuc t€ trén cong truong tr mot diém cap dén mdt di€ém nhan c6 thé c6 nhiéu

duong di khac nhau. Quan diém lwa chon tuyén duong van chuyén tdi wu 13 tuyén duong
c6 gia thanh van chuyén thap nhat, dap ing yéu cau van chuyén trén cong truong, su lién
két cac tuyén duong tao thanh mang duong van chuyén tbi uu.
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6. Dua trén phuong phap phan tich hé théng, toi uvu hoa, sir dung mo hinh QHTT dé xay
dung ham muc tiéu cho viéc lua chon tuyén dudng van chuyén tdi wu véi cac diéu kién
rang budc tir céc diéu kién thuc té.

7. Kién nghi phuong phép tinh don gia cudc van chuyén trén cong truong véi quan diém
dua chi phi xdy dung tuyén giao thong truc tiép vao trong cude phi van chuyén.

8. Deé xuét trinh tu cac budc thuc hién, ung dung tin hoc hién dai 1ap chuong trinh tinh toan
Iira chon tuyén duong van chuyén.

Chuong 4
VAN DUNG KET QUA NGHIEN CUU PE GIAI QUYET NHUNG BAI TOAN
THU'C TE TREN CONG TRUONG THUY LQI, THUY PIEN O VIET NAM VA PE
XUAT NHUNG TIEU CHi LUA CHON MBCTXD
3.1. Mé diu
Pé 1am sang to cho nhitng quan diém, luan ctr di trinh bay ¢ chuong 2, 3, ndi dung
chuong nay tac ung dung két qua nghién ciru vao cong trinh Cira Pat — Thanh Hoa

3.2. Géi thiéu vé cong trinh cira dat — Thanh Héa

Cong trinh dau moi trén song Chu, thudc dia phan xa Xuan My, huyén Thuong Xuan,
tinh Thanh Hoa, la cong trinh thuy lo1i, thuy dién c6 quy mo 16n & Viét Nam.

3.3. Tinh toan lra chon tuyén dwdng vin chuyén

1/ Xac dinh vi tri tuyén duong va dé xuat phuong an tuyén;

2/ Xac dinh khoi lugng vat liéu van chuyén trén myén duong;

3/ Thiét ké tuyén duong;

4/ Tinh toan ning lyc van chuyén cua dudng;

5/ Tinh toan gia thanh van chuyén timg phuong an, so sanh lya chon tuyén duong va
tinh cudc phi van chuyén;

4.4.2.1 Lap phuong an hé thong dwong van chuyén

a) Phwong dn di cé: Hé théng duong van chuyén gém 12 tuyén duong: R1, R2, R3, R4,

R5,R6,R7,R8, R9, R10, R11, R12.

b) Phwong dn A: Hé théng duong van chuyén gém 12 tuyén duong: R1, R2, R3, R4, R5,

R6, R7, R8, R9, R10, R11, R12, dugc so do hoa (Hinh 4.1). Mbi tuyén duong c6 3 phuong

an tuyén khéac nhau, duogc ky hiéu: I, II, III.
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Hinh <. 1: S« 35 hda he thiéng duwdng win chuvén phuwons an A

b) Phwong dn B: Hé thong dudng van chuyén gdm 11 tuyén (b6 tuyén R12): R1, R2, R3,
R4, R5, R6, R7, R8, R9, R10, R1. Mbi tuyén c6 3 phuong an tuyén khac nhau (I, 1L, III).
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Hinh <1.2: S« &3 hda hé thing durdng van l:huyén phyrong an B

& DA

¢) Phwong dn C: hé thong duong van chuyén gém 10 tuyén (b6 tuyén R4, R12): R1, R2,
R3, R5, R6, R7, R8, R9, R10, R11. Mdi tuyén c6 3 phuong an tuyén khac nhau (I, IL

— e/
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Hinh <.3: S o d3 hda hé thdng dadngs van chuvén phirong an O

Két qua tinh toan

Bang 4.4: Két qua phwong an da co6 A(I)

[= - =N

TT | Tuyén | PA | L(100m) Gil (dong) Gi2 (dong) Gi (dong) ¢i (d/t100m)
1 RI I 14.26 10,527,441,726 25,585,739,435 36,113,181,162 411
2 R2 I 7.89 2,300,101,772 26,044,141,294 28,344,243,020 448
3 R3 I 39.70 9,411,482,226 82,296,825,951 93,708,308,177 218
4 R4 I 6.58 2,977,139,829 11,548,446,675 14,525,586,504 585
5 R5 I 5.64 505,963,449 21,800,142,262 22,306,105,711 530
6 R6 I 5.55 1,792,289,390 16,488.433,799 18,280,721,189 581
7 R7 I 25.60 9,614,262,443 68,162,556,249 77,776,818,693 257
8 RS I 8.50 27,660,577,279 24,419,236,053 52,079,903,332 836
9 R9 I 7.20 2,975,598,107 20,223,574,033 23,199,172,140 501
10 RI10 I 6.57 1,962,591,816 13,522,224,518 15,484,816,335 533
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11 RI1 I 18.03 13,573,123,622 53,447,064,735 67,020,197,357 327
12 RI2 I 40.09 25,850,609,079 20,709,226,732 46,559,875,810 440
185.61 109,151,180,738 384,247,611,736 495,398,929,430
Bang 4.5: Phuwong 4n chon tuyén ciia phwong an A
TT | Tuyén | PA | L(100m) Gil (dong) Gi2 (dong) Gi (dong) ci (d/t100m)
1 Rl 11 12.12 11,537,302,244 23,702,085,177 35,239,387,421 472
2 R2 I 7.10 2,193,971,105 25,137,667,087 27,331,638,193 | 480
3 R3 1l 3375 9,399,784,363 75,095,076,745 84,494.861,109 231
4 R4 I 526 3,357,315,337 10,835,702,664 14,193,018,001 715
5 R5 I 5.64 505,963,449 21,800,142,262 22,306,105,711 530
6 R6 I 444 2,236,784,969 15,589,404,516 17,826,189.485 709
7 R7 1 21.77 10,005,078,233 61,686,575,038 71,691,653,271 279
8 RS I 8.50 27,660,577,279 24,419,326,053 52,079,903,332 836
9 R9 I 576 3,296,586,369 18,900,311,866 22,196,898,235 600
10 | RIO I 7.88 1,042,212,001 14,350,850,633 15,393,062,634 442
11 RI1 I 17.13 12,894,475,991 51,982,212,766 64,876,688,756 333
12 RI2 I 48.11 20,209,023,155 23,734,682,049 43,943,705,204 346
177.46 104,339,074,495 367,234,036,856 471,573,111,352
Bing 4.6: Phwong an chon tuyén ciia phwong an B
TT | Tuyén | PA | L(100m) Gil (dong) Gi2 (dong) Gi (dong) ci (d/t100m)
1 RI 11 12.12 11,537,302,244 33,860,121,681 45397,423,925 426
2 R2 I 7.10 2,193,971,105 33,401,988,826 35,595,959,931 470
3 R3 11 3375 9,399,784,363 75,095,076,745 84,494.861,108 231
4 R4 I 526 3,357,315,337 10,835,702,664 14,193,018,001 715
5 R5 I 5.64 505,963,449 21,800,142,262 22,306,105,711 530
6 R6 1 444 2,236,784,969 15,589,404,516 17,826,189,485 700
7 R7 11 21.77 10,005,078,233 61,686,575,038 71,691,653,271 279
8 RS I 8.50 27,660,577,279 24,419,326,053 52,079,903,332 836
9 R9 11 576 3,296,586,369 18,900,311,866 22,196,898,235 600
10 R10 I 7.88 1,042,212,001 14,350,850,633 15,393,062,634 442
11 R11 11 17.13 12,894,475,991 51,982,212,766 64,876,688,757 333
129.35 84,130,051,340 361,921,713,050 446,051,764,391 440
Bing 4.7: Phwong an chon tuyén ciia phwong 4n C
TT |Tuyén |PA |L Gil (dong) Gi2 (dong) Gi (dong) ci (@/t100m)
1 Rl 11 12.12 11,537,302,244 33,860,121,681 45397,423,925 426
2 R2 I 7.10 2,193,971,105 33,401,988,826 35,595,959,931 470
3 R3 11 3375 9,399,784,363 75,095,076,745 84,494.861,108 231
5 R5 I 5.64 505,963,449 21,800,142,262 22,306,105,711 530
6 R6 I 7.00 3,192,074,269 29,438,069,034 32,630,143,303 494
7 R7 I 21.77 10,005,078,233 61,686,575,038 71,691,653,271 279
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8 RS I 8.50 27,660,577,279 24,419,326,053 52,079,903,332 836
9 R9 I 576 3,296,586,369 18,900,311,866 22,196,898,235 600
10 RI10 I 7.88 1,042,212,001 14,350,850,633 15,393,062,634 442
11 R11 11 17.13 12,894,475,991 51,982,212,766 64,876,688,757 333
126.65 81,728,025,303 364,934,674,904 446,662,700,209
Bing 4.8: Bang so sanh Kkét qua cac phuwong an
Phuong 4n 2Gil (dong) 2Gi2 (dong) 2Gi (dong)
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
A chon véi Al AI A chon 4,812,106,243 17,013,574,879 23,825,818,078
4.41% 4.43% 4.81%
B chon véi Al Al B chon 25,021,129,398 22,325,898,686 49,347,165,039
22.92% 5.81% 9.96%
C chon véi Al AIC chon 27,423,155,435 19,312,963,832 48,736,229,221
25.12% 5.03% 9.84%
Chon A véi chon B AB 20,209,023,155 5312323807 25,521,346,961
% 19.37% 1.45% 541%
Chon A véi chon C AC 22,611,049,192 2,299,388,953 24,910,411,143
% 21.67% 0.63% 5.28%
Chon B véi chon C BC 2,402,026,037 -3,012,934,854 610,935,818
% 2.94% 0.83% 0.14%

Nhan xét:

Tir bang so sanh két qua tinh toan cua cac phuong an (bang 4.8) cho thiy:

Phuong 4n A so v6i phuong an ban dau A (I) c6 tong gia thanh van chuyén cta hé thong
nho hon 1a 4,81%.

Phuong 4n B so v&i phuong an ban dau A (I) c6 tong gia thanh van chuyén cua hé thong
nho hon 1a 9,96%.

Phuong 4an C so v&i phuong 4n ban ddu A (I) c6 tong gia thanh van chuyén cta hé thong
nhd hon 1a 9,84%.

Phuong an B ¢6 tong gia thanh van chuyén thap hon so voi phuong 4n ban dau 1a 9,96%.
Xét riéng chi phi xdy dung tuyén giao thong thi phuong 4n B thap hon phuong 4n da co
22,92%.

Qua phén tich két qua cho ta thiy bang phuong phap lua chon tuyén duong van chuyén
chung ta c6 thé chon duoc hé théng mang dudng van chuyén téi wu trén cong trudng, giam
duoc luong 16n kinh phi dau.

3.4. Deé xuit cac chi tiéu dé so sanh lra chon mbctxd cong trinh thiy loi, thiy dién.
3.4.1. Cac chi tiéu ky thudt

a) Pap ung duoc cuong do thi cong khdng ché va bao dam duoc chat lugng san pham.

b) B tri cac xi nghiép phu, thuan lgi cho viéc boc xép, tao diéu kién cho viéc co gi61 hoa,
hién dai hoa cac qua trinh san xuat, pht hop v6i cong nghé san xuit.
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¢) B4 tri céc cong trinh tam phai thé hién duoc cac giai doan dan dong thi cong, dén tién do
xay dung cong trinh va thoi han dua cong trinh vao hoat dong
d) Kha nang va thoi gian thuc hién phuong an thiét ké MBCTXD.
3.4.2. Nhém chi tiéu kinh té
a) So sanh vé chi phi vin chuyén trén cong truong:
_ IZ:I: GVC
Ger
kyc : h¢ so chi phi van chuyén so véi cong trinh chinh; Gy.: Chi phi van chuyén
b) So sanh vé khoi lwong va chi phi xdy dung nha tam

Hé s6 chi phi nha tam: K :gp,G(,m,- (4-2)
tam GCT

ktam hé s6 chi phi cong trinh tam so véi cong trinh chinh, k< 1 va cang bé cang tét:

G, :chi phi xdy dyng cong trinh tam thi i d&& phuc vu cho xay dung cong trinh chinh; P;:

(tam)l
hé s6 ké dén mirc do str dung cong trinh tam cho thi cong cong trinh chinh. G, Chi phi xay

dung cong trinh chinh.

Hé s6 chi phi van chuyén: i 4-1)

¢) So sanh vé khoi lwong va chi phi phwong dn dan dong thi cong
Zl: Gad

k=73,

Kqq : hé s chi phi dan dong so véi cong trinh chinh; Ggg: Chi phi xay dung cong trinh dan

dong thi cong

Hé s6 chi phi din dong: (4-3)

d) So sanh khéi lwong va chi phi san ldp mdt bang
ZGslmb

GCT

Keump: HE s6 chi phi san lép mat bﬁng; Ggimpi: Chi phi san lép mat bﬁng vi tri thur i;

e) So sanh dién tich chiém dat cia MBCTXD

3.4.3. Cdc chi tiéu vé an toan cong trinh, an toan lao déng va vé sinh moi truong

a) An toan cong trinh

b) An toan lao dong trén cong truong

¢) V¢ sinh méi truong

3.4.4. Cdc chi tiéu vé quy hoach, kién tric va khd néing thwc hi¢n bé tri MBCTXD

a) Vé quy hoach

b) Chi tiéu vé kién trac

¢) Kha nang thuc hién phuong an thiét ké MBCTXD

d) Panh gia vé cac tiéu chuan, quy pham ap dung khi thiét ké MBCTXD

3.5. Két luan chuong 4
Hb chira nuéc Cira Pat — Thanh Ho4. 1a cong trinh thudc loai 16n va ddy di cac hang

muc cong trinh, gén nhu mdt mo hinh thuy lgi, thuy dién dién hinh & Viét Nam hién nay.
Téc gia luan an da Gng dung két qua nghién ctru cta minh vao cong trinh Cua Pat -

Thanh Ho4 dé kiém nghiém va c6 thé khiang dinh nhu sau:

1) Dé tai luan an dugc nghién ciru tir Iy thuyét phan tich hé thng, tdi wu hod dé co thé tng
dung vao thuc tién san xut khi thiét ké bd tri MBCTXD cong trinh thuy loi, thuy dién.

Heé s6 chi phi san lap mat bang ko= (4-4)



-25 -

2) Thong qua phuong phap tinh toan lya chon tuyén dudng van chuyén, cudc phi van
chuyén va dua ra cac phuong an van chuyén tdi vu trén cong trudng Ctra Dat dé khang
dinh viéc ing dung phan tich h¢ théng, t61 wu hod vao tinh toan chon phuong an ti wu
khi thiét ké MBCTXD sé& tiét kiém duoc luong von dau tu cho cong tac van chuyén kha
16n (gan 10% so v6i phuong an da co).

3) Phuong phap phan tich hé thong va t6i uu hoa c¢6 sy hd tro dac luc cta cong cu tin hoc
hién dai d6 13 cac phan mém cua Microsoft nhu: Visual studio 2008, C#, Net 2.0 va céc
phan mém khic ma tac gia dé tai da Gng dung 1ap trinh tinh todn dé xu 1y thong tin
nhanh chdng va cho két qua dang tin cy.

4) Théng qua két qua tinh toan dé khing dinh quan diém dwa chi phi xay dung dudng thi
cong, chi phi cong tac van chuyén vao gia thanh van chuyén trén coéng truong dé 1am co
sO so sanh lya chon tuyén dudng cua tac gia 1a dung dan.

5) Két qua tinh toan cudc phi van chuyén cho ting tuyén duong 1am co so dé lwa chon
phuong an van chuyén di khang dinh quan diém dé xuat phap tinh cta tac gia luan an.

6) Thong qua hé théng mot sd cac chi tiéu danh gia MBCTXD ma tac gia dé tai dé xuét
nham go1y, tu véan cho cac nha thiét ké MBCTXD quan tam khi thuc hién céc dy an dau
tu xay dung cac cong trinh thuy loi, thuy dién.

KET LUAN, KIEN NGHI VA TON TAI

1. Kétluan
1/ Thiét ké MBCTXD la mét nhiém vu khong thé thiéu dugc trong thiét ké t6 chuc thi cong;
No6 1a mot hé théng san xuat 16n dé tao ra cac san phém chinh 1a cac cong trinh thuy loi,
thiy dién va né chiu anh huéng ctia nhiéu nhén td trén cong trudng, cho nén can phai xem
xét nghién ctru thiét ké bd tri MBCTXD theo quan diém hé thong.

2/ Thong qua nghién ciru va phan tich thuc trang vé thiét ké bd tri MBCTXD cong trinh

thity loi, thily dién & trén Thé Gidi va ¢ Viét Nam, dé rat ra dugc nhiing t6n tai va trén co

s& d6 dé nghién ctru tmg dung khoa hoc k¥ thuét vao thuc tién gop phan khic phuc mot sb
ton tai cap thiét.

3/ Ung dung phuong phap PTHT, t6i wu hoa vao thiét ké bd tri MBCTXD 1a xem xét phan
tich cac yéu td trén cong truong c6 mdi quan hé véi nhau chit ché lam thanh hé thdng, ma
khong xem xét tach rdi timg cé thé. Pay 1a phuong phap khoa hoc da va dang duoc sir dung
trong nhiéu linh vuc khoa hoc dé lua chon giai phap tot nhat; Viéc tmg dung né vao thiét ké
b6 tri MBCTXD la kha thi va c6 nhiéu trién vong, mang lai hiéu qua kinh té cao.

4/ Dya vao thuc té cong tac van chuyén trén cong trudng thuy loi, thuy dién dé so d6 hoa

mang luéi giao thong, xay dung mo hinh toan theo phwong phap QHTT dé xac dinh vi tri xi

nghiép san xuat phuy, tim phuong an van chuyén tbi wu trén cong trudng xiy dung cong trinh

thuy loi, thuy dién.

5/ Bé xuat phuong phap tinh gia thanh van chuyén tir chi phi xdy dung tuyén giao thong va
chi phi cho cong tic van chuyén da dua chi phi xay dung dudng vao gia thanh van chuyén
lam co s¢ dé lya chon tuyén dudng van chuyén va hé thong giao thong trén cong truong.

6/ Mang lu6i giao thong trén cong trudng thuy loi, thuy dién 13 hang muc chi yéu va quan
trong. Viéc nghién ctru ing dung 1y thuyét PTHT, t6i wu hod dé dua ra trinh ty cac budc
quy hoach, thiét ké, ddng thoi xay dung mo hinh toan Iya chon tuyén dudng van chuyén,
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mang 1udi giao thong tdi wu va tinh toan cudc phi van chuyén cho timg tuyén duong lam co

s& dé xac dinh vi tri xi nghiép san xuét phu va tim phuong an van chuyén tdi wu trén cong

truong 1a nhitng déng goép cua luan an.

7/ Md hinh toan lwa chon tuyén duong van chuyén trén cong trudng dugc xay dung dua trén

phuong phap QHTT véi quan diém gia thanh van chuyén nho nhat lam cong cu dé tdi uu

hoa cong tac van chuyén trén cong truong. Bai toan dugc thé hién qua cong thirc 3.38.

8/ Phuong phép xac dinh cudc phi van chuyén cia ting tuyén dudng trén cong truong da

bao gdm ca chi phi xay dyng dudng va chi phi cong tac van chuyén di dua ra thong sd tinh

toan c6 day du cin cr 1am co sé cho viée tim phuong 4n van chuyén tdi vu.

9/ Cong cu dé giai bai toan tim phuong an toi wu, tac gia da st dung cac cong cu tin hoc, cac

phan mém cta Microsoft nhu: Visual studio 2008, ngdn ngitr C#, Net 2.0 va cac phan mém

khac dé 1ap trinh tinh toan. Chuong trinh dugc 1ap 1a cong cu tinh toan va cho ra két qua co
do tin cay cao.

10/ Tac gia da tng dung nhimg két qua nghién ctru vao cong truong Cira Pat - Thanh Hoa.

Qua két qua tinh toan cho cong trinh Ctra Pat, tac gid luan an da khéng dinh:

- Phuong phép phan tich hé théng va t6i wvu hod hoan toan co thé 4p dung vao thyuc té
trong viéc thiét ké bd tri MBCTXD céc cong trinh xdy dung & nudc ta;

- Quan diém tinh toan dua chi phi xdy dung tuyén dudng va chi phi cho cong tic van
chuyén véo viéc tinh toan gia thanh, cudc phi van chuyén 1a ding dan;

- Thong qua két qua tinh toan liwa chon phuong an tuyén van chuyén va mang ludi giao
thong trén coéng trudng cho thiy néu ap dung két qua nghién ciru c6 thé giam dugc mot
luong von dau tu kha 16n (khoang 10% chi phi cho cong tac van chuyén so v6i phuong
an da co);

- Qua tinh toan cho ta thdy nhiing quan diém trong ludn an vira cé tinh chat 1y thuyét
nhung ciing c6 gia tri thuc tién cao, c6 thé ap dung vao thyc té san xuét xay dung;

11/ Tac gia dd nghién ctru xdy dung 4 nhém chi tiéu c¢6 cin ctr khoa hoc dé lwa chon

MBCTXD cong trinh thuy lo1i, thuy dién.

2. KIEN NGHI

1/ Nhiing két qua nghién ctru cta luan an c6 thé duoc tham khao cho cong tac thiét ké

MBCTXD cac cong truong thuy o1, thuy dién ¢ nudce ta.

2/ Can c6 nhing quy dinh, huéng dan khi thiét ké MBCTXD dé lya chon duoc phuong an

MBCTXD hop 1y (theo cac tiéu chuén dé ra trong ludn an) trdnh viéc lya chon cadm tinh giy

lang phi.

3/ Can dugc dau tu nghién ctu tiép viée ap dung phuong phap PTHT, t6i wu hoa vao thuc

tién cac cong trinh thuy loi, thuy dién ¢ nudc ta dé mang lai hi¢u qua kinh té cao cho dy an.

3. TON TAI

1/ Do thoi gian ¢6 han va tinh phirc tap ctia hé théng giao thong trén cong trudng nén viée

tinh toan tong chi phi van chuyén, don gia cude, tac gia moi cha y dé cap dén phuong phap

tinh toan ma chua di sdu vao chi tiét cta ting phwong an.

2/ Viée tinh tong chi phi van chuyén va don gia cude van chuyén chi dé so sanh cac phuong

an trén ciing mot mat bang gia chir khong c6 nghia 1a tong chi phi van chuyén hodc don gia

cudc van chuyén thuc té trén cong truong.
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CAC TAI LIEU KHOA HQC
TAC GIA LUAN AN PA CONG BO LIEN QUAN PEN LUAN AN
I. Sach chuyén mon:

1/ Nguyén Trong Hoan (2003), Pinh mirc k¥ thuat va Pon gia — du toan trong xay
dung, Nha xuat ban Nong nghiép, Ha Noi.

2/ Nguyén Trong Hoan (2005), T6 chirc san xuét va quan ly thi cong, Nha xuét ban
Nong nghiép, Ha Noi.

II. Bai bao va cong trinh di cong bod

1/ Nguyén Trong Hoan (2005), Mot s6 cac giai phap dinh huéng trong ti wu ho4 thiét
ké bd tri mit bang x4y dung — Tap chi Khoa hoc k¥ thuat thuy loi va méi trudng, sb 8, trang
39-43.

2/ Nguyén Trong Hoan, Duong Vin Ba (2007), D& xuat mot s6 giai phap to chic
quan 1y nham nang cao hiéu qua dau tu khi thi cong cong trinh thiy loi, thity dién — Tap chi
Khoa hoc thuy lgi k¥ thuat va Moi truong, s6 17, trang 48-53.

3/ Nguyén Trong Hoan (2009), Kién nghi phuong phap tinh toan don gia cudc van
chuyén trén cong trudng xay dung cong trinh thuy loi, thuy dién — Tap chi Khoa hoc ki
thuat thuy loi va Moi trudng, s6 24, trang 126-130.

4/ Nguyén Trong Hoan (2009), Ung dung phan tich hé thong, t6i uvu hoa vao cong tac
van chuyén trén coéng truong xay dung cong trinh thuy loi, thity dién — Tap chi Nong
nghiép va phat trién nong thon s 5, trang 73-79.

5/ Nguyén Trong Hoan (2009), Dé tai NCKH cép co sd “Td chic mit bﬁng xay dung
cong trinh hd chira nue Cira Pat — Thanh Hod” (D3 dugc nghiém thu theo bién ban danh
gia ngay 25/2/2009).
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