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VAN DUNG BAI TOAN QUY HOACH TUYEN TiNH PE LUA CHON
THIET BI CHO DAY CHUYEN THI CONG CONG TRINH

NANG CAP QUOC LO 53 POAN THANH PHO TRA VINH - CAU NGANG

APPILCATION OF LINEAR ALGEBRA IN SELECTING THE DEVICES FOR THE
UPDATING CONSTRUCTION LINE OF NATIONAL HIGHWAY 53 WITH SECTION
TRA VINH CITY - CAU NGANG

Tém tit

Nghién cuu s dung va khai thac bai toan quy
hoach tuyén tinh vao lya chon may, thiét bi thi
cong cong trinh. Bai toan can cw vao cdac rang
budc cu thé nham théa médn muc tiéu vé kinh té - ky
thudt dé lira chon may, thiét bi sao cho téng chi phi
ca may la nhé nhdt nhung van déap ieng day dii khoi
liong cong viéc theo ké hoach, tinh ndng kj thudt
ciia mdy phir hop véi déc diém cia doi twong khai
théc, khong vieot qud von dau tie cho trude va thoi
gian thi céng céng trinh la ngdn nhat. Mdt khdc,
phuong phap nay con dwoc ap dung vao viéc quy
hoach trang bi co giGi cho tirng don vi. Bai bdo dé

xudt phwong phdp liwa chon may, thiét bi hop Iy dé

thi cong tung hang muc cho cong trinh nang cap
Quoc 19 53 doan thanh pho Tra Vinh — Cau Ngang.

Tir khéa: Quy hoach tuyén tinh, lya chon mdy
thi cong cong trinh, mdy cong trinh.

1. Pit van dé

Tra Vinh 14 tinh duyén hai Pong bang séng Ciru
Long, ¢6 dién tich tur nhién 2.292 Km? v4i khoang
1,1 triéu nguoi bao gém mot thanh phé truc thudc
tinh va bay huyén. Thoi gian qua, Tra Vinh da dat
dugc nhitng budc phat trién dang ké trong chién
luoc cong nghi€p hoa va hién dai hoa, vdi sy phat
trién cua cac du an trong dlem nhu Nhiét dién
Duyén Hai, cdu C6 Chién nbi lién Tra Vinh — Bén
Tre, ludng cho tau bién tai trong 16n vao séng Hau
thong qua kénh dao Quan Chanh Bb... Vi vay, viéc
nang cap, mo rong Qudc 16 53 ¢o y nghia dac biét
quan trong nham ting lwu lugng lwu thong, ndi lién
cac dy an 16n trén dia ban cia tinh nhu mé rong
tuyén luu thong cung cip nguyén lidu cho nha may
nhiét dién Duyén Hai bang dudng bo, 14 cira ngd
chinh dé ndi lién thi xd Duyén Hai vao Thanh ph
Tra Vinh, ndi lién Qudc 16 53 va Quédce 16 60... Vi
vay, viéc nang cip Qudc 16 53 gdp phan hién thuc

! Thac si, Khoa Ky thudt — Céng nghé, Truong Dai hoc Tra Vinh

Tang T4n Minh!'

Abstract

The research uses and exploits the linear
programming problem in selection of machines
and equipment for construction. The problem is
based on specific constraints toward satisfaction
of the economic-technical objectives in order to
select machines and equipment that the total cost
of the machine shift is the smallest but still meets
the workload planned, and technical features of the
machine match the characteristics of the exploited
objects but not exceeding a given investment
and ensuring the shortest time of the works
construction. On the other hand, this method
also can be applied to the mechanical eugipment
planning to each unit. This paper proposes the
method of selection of machines and equipment for
the construction to each item in National Highway
53 with section Tra Vinh City - Cau Ngang.

Keywords: linear algebra planning, selection
of contructive machine, contructive machines.

hoa dé an phat trién kinh té xa hoi tinh Tra Vinh
dén nim 2020 theo Quyét dinh sb 438/QP-TTg
ngay 24/3/2011 cua Thua tuéng Chinh phu.

Cung véi viéc xdy dung nha may nhiét dién
Duyén Hai, khu kinh t& mé Dinh An, kénh dao
Quan chanh B6... du 4n nang cip Qudc 16 53 1a
du an trong diém ciia tinh nén viéc xay dung, nang
cap Qudc 16 53 1a didu tat yéu dé phat trién kinh té,
chinh tri trong khu vuyc.

Chinh vi vay, bai viét “Vin dung bai todn
quy hoach tuyén tinh dé hra chon thiét bi cho ddy
chuyén thi cong céng trinh ndng cap Quoc 1 53
doan Thanh phé Tra Vinh — Cau Ngang” mong
mudn gop phan xac dinh chung loai va s luong
céc phuong tién thi cong co gidi dé thi cong cong
trinh sao cho phit hop véi tién do thi cong, dam bao
dat hi€u qua kinh té - k¥ thudt cao nht.

2. N§i dung

2.1. Pic diém ciia cong trinh Quéc 1§ 53
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Qudc 16 53 xudt phat tir Thanh phd Vinh
Long, tinh Vinh Long, giao vi Qudc 10 1A tai
Km2037+900 va két thiic tai nga 3 Tap Son thudc
huyén Tra C{, tinh Tra Vinh, téng chiéu dai tuyén
khoang 167 km. Tuyén di theo huéng Pong Nam
qua dia phan cac huyén Long H), Mang Thit,
Ving Liém va Thanh phé Vinh Long cia tinh
Vinh Long; cac huyén Cang Long, Chau Thanh,
Cau Ngang, Duyén Hai, Tra Ct va Thanh ph Tra
Vinh cua tinh Tra Vinh.

2.2. Nghién ciru phwong phap tinh chon thiét bi
co gié1 dé thi cong
2.2.1 Cdc muc tiéu can dat dwoc vé tinh chon mady

Theo cong nghé va dic diém thi cong duong,
may thi cong cac cong trinh 16n tap trung cho cac
cong tac xdy dung giao thong, cong nghi¢p, dan
dung... c6 khdi lugng thi cong 16n can phai thoa
man dugc cac ti€u chi sau:

- Thiét bi co gidi phai thudc loai phd bién va
t6 chuc khai thac chiing trong qua trinh cong nghé
sao cho c6 hiéu qua kinh té vai s6 thiét bi nho nhat,
s6 ngudi thi cong it nhat, giam dén mirc t6i da cac
cong viéc thu cong.

- Ap dung nhiing thiét bi da ning, giam dén
muc toi da cac may thi cong chuyén dung.

- St dung nguén dong luc 1a dong co dét trong
hodc dong co dién.

- T chitc thanh nhitng day chuyén co gioi hoa
luu dong sao cho co thé co gidi hoa dong bo day
chuyén thi cong.

2.2.2 M6 hinh bai todn chon thiét bi t6i wu

M0 hinh bai toan tinh chon may thi cong theo
phuong phdp quy hoach toan hoc gom hai phan:
ham muc ti€u va phan mo ta cac rang budc.

Ham muc tiéu c6 thé chon theo cic dinh
hwéng sau

- Téng chi phi ca may nho nhit.

- Téng ning suét khai thac 16n nhét.

- Téng loi nhuan dau tu co gidi cao nhét.

- Tong thoi gian thi cong ngan nhat.

Khi dit ra bai toan, chiing ta co thé lra chon
tung muyc ti€u dé tinh chon may thi cong hoac cod
thé théa man hai long mgt s6 muc tiéu cho truéc,
d0i v6i mo hinh bai toan lya chon thiét bi san lap
tac gia chon tong chi phi ca may nho nhat 1a ham

Khoa hoc Tu nhién & Cong nghé

muc tiéu dat ra cho bai toan.

Qua phan tich nhitng yéu té anh hudng t6i cong
tac tinh chon may thi cong trong tinh va khu vuc
lan can, ching t6i nhan thdy rang: van dé dit ra
cho cong tac quan ly, khai thac may thi cong la
lya chon hop 1y d6i may thi cong trén co s& doi
may thi cong hién co theo day chuyén co gidi. Co
nghia 1a, ching ta phai tim ra phuong an hop 1y
trong viéc phan bd cong viéc cho cac may thi cong
theo cac ddy chuyén co gi¢i nham dam bao chi tiéu
cho phi nhé nhét va chi st dung cac may thi cong
hién co6 trong khu vuc. Noi dung bai toan nhim
xac dinh s6 lugng may thi cong hop 1y thyc hién
cho dy 4n nang cip Quéc 16 53 doan thanh phd Tra
Vinh — Ciu ngang.

Hé théng cac ky hiéu diung cho bai toan

Xij (ca) - S6 ca may loai i lam cong viéc j.

n - SO loai méy i lam cong vigc j.

C, (ddng/ca) - Gia ca mdy clia méy loai i lam
cong viéc j.

T.(ca) - Quy thoi gian 1am vigc cho phep (s6 ca
may cho phép) cla loai may i trong thoi ky thi cong.

D, (m’, tan) Khéi lwong cong viée j can hoan
thanh theo ké hoach.

N; (m%/ca, tan/ca) - Ning suat dinh muc cia
may loai i lam cong viéc j.

F.- Tap hop cac dac trung vé kha nang lam viéc
cua tung loai may i.

0; - Ham Kroneker dic trung cho kha ning
lam viéc cua loai may i lam cong viéc j.

Y, - Tap hop cac dic trung yéu cu cua cong
viéc j.

Q, - Nhom dat thi cong duoc cua loai may i.

B, - Chiéu sau dao cua loai may i.

H, - Chiéu cao dap cua loai may i.

N. - Néang suit cua loai may i.

Q,, H; S; B, N, - Tuong tng nhu trén la nhu cau
doi h01 phal co cua d6i tugng khac thac j.

MB& hinh bai toan dwogc phat biéu nhw sau

Cén tim s6 ca may X, cua may loai i lam cong
viéc j trong day chuyen thi céng sao cho tong chi
phi ca may 14 nhé nhit. Tirc 13 phai théa min ham
muc tiéu:
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L=3>C,8X, >min

i=1 j=1

Dong thoi thoa man hé rang budc phan anh dic

diém cua day chuyén thi cong gom:

- Tong s6 thoi gian 1am viée (s6 ca may) cua
loai may i khong vugt qua thoi gian cho phép (s
ca may cho phép) cia may do.

2X; <T, (i=1+m)

@)

X80 ca may cua may loai i lam cong viéc j
trong day chuyén thi cong

- Rang budc vé khoi lugng cong viéc: khoi
lugng cong viéc do cac may thude loai i lam cong
viéc j phai bang khoi lugng dinh trude cho cong

viéc j:

2. N0, X, =D,(j=1+n)

i=1

- Rang budc vé kha ning khai thac:

)

V6iF=Q>QNH>HNS>SNB_B

1i277]

biéu kién khong am cua sO lugng may (rang

]

2

n, = 5%
n.>0
ij
hay:
X;20

budc vé dau hoan nguyén):

'\..l'
o |.|

cant

(i=1+m,j=1+n)

i=1+m,j=1+n)

i=1 (i=1+m,j=1+n) (5

(6)

(7

n, dugc 1am tron theo yéu cau ky thuat.

Khaitriéncacrangbudctheotirngloaicongviéc

Can ctr vao nhiing doi héi cia cong trinh xay
dung noéi chung, xay dung giao thong tiéu bicu

nhu cau, dudong noi ri€ng, nhitng cong viéc chu
yeu thuong bao gom: cong tac lam dat (dao xuc do

hodc dao — van chuyén — dap), dam lén, san rai...
Moi cong viéc trén doi hoi nhitng thong so khac

1 khi thoa mdn ménh dé F

(4)

0 Khi khong thoa man ménh dé F

Bing 1: Y nghia cdc ky higu twong ikng véi cdc hang muc thi cong

nhau dbi v6i may thi céng khac nhau.

Cac hang muc thi cong
TT Ky hié Gy d3 A P PRI
¥ May dao Méyti | Méydimlen | OO0 Vén May rai mat
mot gau chuyén duong
1 Q I\gllonl dat Nh(’)n} dat thi Nh(’)n} dat thi Sirc ché Dung tigh thung
xi i cong cong cong rai
2 . Chidu sau dao | Chiéurong BE rong Chidurong | Chidu rong rai
xi Tudi i vét dam
3 H, Chiéu cao dip Chicu g?o hudi Chiéu séu dam Chiéu cao | Chiéu day 16p rai
Cyly van Culy van Cyly van A Cu ly van chuyén
4 S, chuyén'dathop | chuyéndat | chuyén dathgp| Chidu dai : dyét il
Iy hop 1y Iy oply
5 A Nang sudt Nang suét Nang suét Nang suét Nang sudt
6 T, Quy thoi gian | Quy thoi gian| Quy thoi gian | Quy thoi gian| Quy thoi gian
Bing 2: Gid tri cdc thong sé tinh todn ciia céng trinh
Yéu ciu dbi twgng thi cong
TT | Ky hiéu 30 VA X Otd va
v e Pao xuic Da(z van bam nén 016 V? " Rai mat duong | Ghi cha
chuyén, dap chuyén
1 Q. Loai IIT Loai III Loai III 10 Tan 12 Tan
2 B. 1,5 (m) 2,0 (m) 1,8 (m) 2,8 (m) 3,0(m)
3 H. 2,0 (m) 0,75 (m) 0,2 (m) 3 (m) 0,1 (m)
4 S. 50 (m) 50 (m) 4,5 (m)
5 D, 45460 (m®) 85132 (m®) 97902 (m®) | 94020 (m?) 220808 (m*)
6 T, (Ca) 152 96 115 260 75
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2.3. Giii bai toan téi wu dé tinh chon may tham
gia thi cong cong trinh

2.3.1. Nhdn xét vé mé hinh bai toan

Mo hinh bai toan trén dap tmg duoc yéu cau
dit ra 1a: cuc tiéu vé chi phi ca may nhung thoa
min dugc cac yéu cau khai thac, phu hop véi day
chuyén cong nghé thi cong va diéu kién cu thé cua
nha thau. V& mit kinh té, may dugc chon 14 nhiing
may c6 tong chi phi ca may 1a nho nhat. Vé mat ky
thuat, may duoc chon phu hop véi cong viéc dam
béo thi cong duoc trong thoi ky thi cong. Vé mat
st dung, may dugc chon la nhitng may hién co
trong tinh va khu vuc lan can.

Sau khi giai bai toan trén ta s€ nhan dugc nhiing
ket qua sau:

+ S6 lugng may thi cong loai i trén timg tuyén
thi cong

it
2%,
il
N =—(@{(=1+m,j=1+n)

L

+ Tong sb luong cac loai may khac nhau tham
gia trong day chuyén thi cong

n =Zni (i=1+m)
i=1
+ Tong chi phi ca may cho ting loai cong viéc
Tdng chi phi ca may = X.c (i=1+m)
2.3.2. Phuong phap giai bai toan
Trén co so st dung phdn mém “giai bai toan
quy hoach tuyén tinh”
Trén desktop ta vao biéu tuong
2
i

Khi d6 man hinh xuét hién hop thoai

Khoa hoc Ty nhién & Cong nghé

ill‘ﬁ'!.‘“:.ﬁ Pt By By L [ O Pl

1 :h’: 6 e m phn ol B ng =E

18] DAkt 7 v M
el

KEuad it e
w Pran el S ki st -
£l 5 bafn

Py 7 T

Ta nhap cac dir licu can thiet theo yéu cau bai
toan, khi d6 man sé xuat hién hp thoai:
o L arEee————— e
L N

i
L e el By Sk Y o oded D
i

Tién hanh nhap céc s0 li¢u can tinh cua bai toan
va cho chay chuong trinh, khi dé ta s€ nhan dugc
két qua toi wu.

2.3.3. Gidi bai todn cho ting tuyén

2.3.3.1. Xac dinh quy thoi gian lam viéc cua may
thi cong

Thoi gian 1am viéc ctia may thi cong dugc xac
dinh theo cong thirc:

T, =365 (T + T, +T +T JIx(1+K ,+K )
Trong do:
T, - S6 ngay chii nhat trong 1 nim, T, =52ngay
T, - S6 ngay tét, 18 trong 1 nam, T, =8 ngay

T, — SO ngay ngung may d€ tién hanh sura

chira, bdo dudng theo ké hoach trong 1 nam, T
=55 ngay

T . - S ngay ngimg may do thoi tiét hodc do

nghi > . - .
cac nguyén nhan ngau nhién trong 1 nam, T o=
54 ngay

K_,-Hésostrdungca2, K _,=0,5
K_,—Hésostrdungca3, K =0
365 — Sb ngay trong 1 nam.
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Thay vao ta dugc:
T, =[365—(52+8+55+54)]x(1+0,5+0)
T, =294 (ca)
2.3.3.2.Poivéicongviécdaoxiicdat(Mdydao 1 gau)
Can cu Vélg dinh’ murc cho phép d6i v6i may dao
ta tinh dugc tong sO ca va gia tri ca may:
X ™ Sb ca mdy dao theo dinh muc; X, =152 Ca
« Tinh ning suat may dao mot gau:

Ning suét thyc té ciia may dao mot gau duoc
xac dinh theo cong thirc:

- 3600g.K K,

[

k_— He s6 toi x0p cua datda; k = (1,1 - 1,4)

k,, — Hé s0 sir dung thoi gian, may dao xdc dat,
d6 1én 6t0; k= (0,7 - 0.8)

T, - S6 gior 1am viée trong 1 ca; T, =38 gio
k, — H¢ s0 day gau; kd = 1,05

T, — Thoi gian 1 chu ky cong tac

T, — Thoi gian ha gau

T, —Thoi gian dao

T,— Thoi gian quay dén vi tri d6

T,, — Thoi gian d6 dat

T, —Thoi gian quay vé vi tri dao

Tra bang [3,2.111.3], ta chon T =23 (s)

" g L = (m3/ ca)
’rri K ¥ Cén cu vao dinh muc Nha nudc va cac bang
T, =T, +T,+T +T, +T, ( 5) E?ioii ](;gi mé}}l/, cac ta; lyiéu'ky ﬂl.l‘lé.t, k;é't hqyl? voi
g phuong phép tinh gio (thong ké), ta
Trong do: xac dinh dugc bang thoi gian chu ky lam viéc cua
q - Dung tich hinh hoc gdu dao (m®) may dao. Tl d6, ta xac dinh dugc nang sudt clia
may dao theo Bang 3.
Béng 3: Danh muc tinh todan mdy dao
R . B. H Dung tich | Nang suat Chi phi ca ma
T Tén goi (rnl) (rnl) g?lug(m3) (m3g/ca) I()(iéng) !
1 | DEAWOO - DX340LC 7,533 | 10,345 1,25 1027,174 3.065.221
2 | KOBELCO - SK 350 LC 10,58 7,56 1,4 1150,435 3.433.048
3 | CATERPILLAR - 325DL 7,283 10,115 1,6 1314,783 3.663.101
4 | KOMATSU - PC800LC-8 8,6 11,84 1,7 1396,957 3.892.045
5 | KOBELCO - SK200 6,52 9,72 1,3 1068,261 3.065.221
6 | KOBELCO-SK 250 LC 7,03 9,77 1,3 1068,261 3.065.221
7 | CATERPILLAR - M318D 6,36 10 1,26 1035,391 3.065.221
8 | KOMATSU - PC228USLC 6,62 10,7 1,26 1035,391 3.065.221
9 | DEAWOO - S 225LCV 5,77 9,37 1,28 1051,826 3.113.875
10 | KATO - HD900II - LC 6,92 9,91 1,3 1068,261 3.065.221
11 | KOBELCO - SK450 7,8 10,95 1,4 1150,435 3.301.007
12 | KOBELCO - SK290LC 7,23 10,06 1,44 1183,304 3.395.322
13 | KATO - HD1430III-LC 7,4 10,33 1,6 1314,783 3.663.101
14 | KOMATSU - PC300HD-8 7,265 | 10,226 1,44 1183,304 3.395.322

Nhap so li€u vao phan mém “Giai toan quy hoach tuyén tinh”, ta c6 két qua sau:

B -&m

[T

L m— 1]

- — =

L A [ I

TErETE SE

.

SR V-

|
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My dio c6 sb ca may va chi phi nho nhat: 1a
may dao DEAWOO - DX340LC

S6 luong may: 01

Téng chi phi ca may: 135.658.561 dong

Vay tachon 01 may dao DEAWOO - DX340LC
de¢ dua vao thi cong cong trinh.
2.3.3.3. Déi véi cong viée san ldp (May i)
- Can cr vao dinh mirc cho phép d6i voi may
ui, ta tinh dugc tong sO ca may va gia tri ca may:
X .o — S0 camay ui theo dinh murc; X, =96 ca
« Ning suit thyc té ciia may ui duge xac dinh
theo cong thirc:

. 3600V.K K,
N = .

Tk e
. BH’
B ()
2gp.K |

Tk=1—2+l—2+l—°+t+th+2t (s)
c ¢ q

V, V2 VY
Trong do6:

V — Thé tich khéi dat da tich trudce ludi ui qua

Khoa hoc Ty nhién & Cong nghé &}

modi chu ky cong tac.
ktg —Hé sb st dung thoi gian, ktg =0,75
k,—H¢sophuthudcvaododoccuadiahinh,k,=1
T, — Thoi gian 1 ca lam viéc, T = 8 gi&
T, — Thoi gian 1 chu ky cong tac (gidy)
T, =71.46(s)

11,‘ 1, 1, - Quéng dudng dao, van chuyén va di

trd vé chd dao (m)

V,, V,, V,— Van toc dao, van chuyén va di tro ve
cho dao (m/s)

t — Thoi gian gai sO (gidy); t =35 gidy.

t —Thoi gian ha ludi ui (gidy); t, = 2 gidy.
t - Thoi gian quay may (giay); t,=10 gidy
B — Chiéu dai ludi ui.

H — Chiéu cao ludi uii.

@ - Goc chay ty nhién cua dat, @ = 55°

k —He¢ $6 toi Xép cua dat da, k =1,24

Can ctr vao dinh mirc Nha nudc va cac bang
cataloge cia may, cac tai liéu k¥ thuat, két hop véi
khao sat bang phwong phap tinh gio (théng ké), ta
xac dinh dugc bang thoi gian chu ky lam viéc cua
may ti. Tir d6, ta xac dinh duoc ning suat cia may
ui theo Bang 4.

Bdng 4: Danh muc tinh toan mady i

" . B. ) Cong suat Nang suat Chi phi ca ma

T Tén goi (m‘) (m) ((égV) (m3g/ca) I()Clck)ng) '

1 | KOMATSU - D31EX 2,435 | 0,845 76 363,208 1,278,364
2 | JOHN DEERE 550J 2,667 | 0,955 82 438,775 1,379,287

3 | KOMATSU - D41P 3,045 1,06 112 706,915 1,804,308
4 | CATERPILLAR - D6N 3274 | 1,195 147 775,169 2,247,176

5 | KOMATSU - D 61EX 3,275 1,2 158 828,797 2,415,332
6 | CATERPILLAR - D6RII 3,36 1,257 188 948,241 2,678,422

7 | KOMATSU - D65WX 3,97 193 899,488 2,391,519

8 | CATERPILLAR - 814F seri Il 3,596 1,11 235 648,411 2,911,953

9 | KOMATSU - D 85PX 4,365 1,37 243 1438,206 3,011,083
10 | KOMATSU - D 155AX-LT 3,955 1,72 314 2145,121 4,084,868
11 | KOMATSU - WD600 5,1 1,43 320 1950,11 4,162,923
12 | CATERPILLAR - 824H 4,507 | 1,229 359 1138,377 4,670,279
13 | LIEBHERR - PR 724 3,204 1,2 163 772,731 2,415,332
14 | LIEBHERR - PR 714 3,048 | 0,998 117 641,099 1,804,308
15 | CATERPILLAR - D5G 2,69 1,101 101 533,843 1,626,584
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Nhap s6 liéu vao phan mém “Giai bai toan quy hoach tuyén tinh” cho ta két qua sau:
R ———

I AH & E & BrFrY ek vYe & AR 3 i
Il-l - -
1 mm [ (] 14 L1 - {8 L 10 ] mr
[Fi [Fmm]rrmiasia 1vrraree saramas sswars hean i i TR = = z
B okren | eal e ] ot - e wen . - - - - o w -
I " o T
L - -+ 1 X
' -
[T pep—
.
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M4y i c6 sb ca may va chi phi nho nhét: 1a
méy i KOMATSU - D31EX

S6 lwong may: 03
Tong chi phi ca may: 299.634.460 dong

Vay ta chon 03 may ti KOMATSU - D31EX dé
dua vao thi cong cong trinh.

2.3.3.4. Péi véi cong viéc dam nén (May lu)

- Cén cu vao dinh murc cho phép doi voi may lu
ta tinh dugc tong s ca may va gia tri ca may:

X3 — S0 camdy lu theo dinh mure; X, =115ca

* Nang suét thuc té cua may lu dugc xac dinh
theo cong thure:

g J000B-b)V ik,

Trong d6:
B — Bé rong vét dam (m)

b — Khoang cach trung nhau gitra hai vét banh
dam (m)

V — Téc d6 di chuyén may khi dam (km/h)

h — Chiéu su tac dung ctia ddm (m)

ktg — Hé so0 st dung thoi gian; ktg =0,85

T, — Thoi gian 1 ca lam viéc (gi0); T = 8 gio

n — S6 1an dam nén trén mot bé mit; n = (6 +
10) luot

Cén cu vao dinh muc Nha nudc va cac bang
cataloge ciia may, cac tai liéu k¥ thuat, két hop véi
khao sat bang phwong phap tinh gior (théng ké), ta
xac dinh dugc bang thoi gian chu ky lam viéc cua

¢l (m¥ca) may lu. Tir d6, ta xac dinh duoc ning suit cia may
N lu theo Bang 5.
Bdng 5: Danh muc tinh toan mdy lu
~ . B. H Tai tron Ning suat | Chi phi ca ma
T Tén goi m) | (m) (thn) ® (m3g/ca) I()@tc“mg) '
1 Lu banh thép BOMAG - HYPAC C784 2,134 0,43 13 3755,82 1.024.444
2 Lu banh thép BOMAG - BW151AP 4HF 1,68 0,25 8 2374,05 749.742
3 Lu banh thép CATERPILLAR CB-564D 2,13 0,35 13 3092,572 1.024.444
4 Lu banh thép CATERPILLAR CB-534D 1,7 0,25 10,4 1675,35 845.083
5 Lu banh thép SAKAI - SW330 1,3 0,25 3,02 1938 939.830
6 Lu banh lép SAKAI - SV505T 2,13 0,35 11 2541,84 1.351.786
7 | Lurung SAKAI - SV510P II 2,13 | 0,3 11 2178,72 1.469.680
8 | Lurung CATERPILLAR CP-563E 2,13 10,25 12 1755,08 1.603.287
9 | Lurung CATERPILLAR CP-663E 2,13 | 0,25 16,5 1724,82 1.716.013
10 | Lu banh 16p DYNAPAC - CC422C HF| 1,68 | 0,3 10,7 2984,52 1.351.786
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Nhap s liéu vao phan mém “giai bai toan quy hoach tuyén tinh”, ta c6 két qua nhu sau:
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May lu ¢6 s6 ca méay va chi phi nho nhit 1 may
Lu CATERPILLAR CB-534D

S6 luong may: 01

Téng chi phi ca may: 49.384.115 dong

Vay ta chon 01 may lu CATERPILLAR CB-
534D dé dua vao thi cong cong trinh.
2.3.3.5. Déi véi cong viéc vin chuyén (Otd)

- Can cir vao dinh mirc cho phép dbi véi 6t6
van chuyén ta tinh dugc tong s6 ca may va gia tri
ca may:

X, — SO ca 0t6 van chuyén theo dinh murc;

X, , =260 Ca

* Nang suét cua otd van chuyén tu d6 duoc xéac
dinh theo cong thuc:

v 09K, K,

fv'fr.ﬁ'

(m3/ca)

T, =t *t,+t+t +t (phat)
Trong do6:
q — Trong tai chd cho phép cua xe (tin)

th — H¢ s0 st dung thoi gian; th =0,85

K, — Hg s6 dien day thung; K, = 1,2
y - Khdi luong riéng ciia dat; ¥ = 1,7 (tin/m®)

T — S6 gio 1am viéc trong 1 ca; T =8gio

ca

T, — Thoi gian 1 chu ky cong tac  (phut)

T, =t Ft, Tt e+t

t , t,— Thoi gian nhan va do tai cua 6t6 (phut)

t, t, — Thoi gian chay c6 tai va khong tai cua
0to (phut)

LL: - (;hiéu dai quang duong xe chay co tai
va khong tai.

Vv, vV, — Vén tde xe chay c6 tai va khong tai, do
van chuyén trong di€u kién khong thuén 1gi nén ta
lay v, =20 km/h, v, = 40 km/h

t - Thoi gian phuc vu khac  (phut)

Can ct vao dinh mirc Nha nudc va cac bang
cataloge ctia may, cac tai liéu ky thuat, két hop véi
khao sat bang phuong phap tinh gio (thdng ké),
ta xac dinh duoc bang thoi gian chu ky lam viéc
ctia 6t6 van chuyén tu d6. Tir d6, ta xac dinh duoc
ning sudt cua 6td van chuyén ty d6 theo Bang 6.
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Bing 6: Danh muc tinh todn 6té vin chuyén

A . B. H Trong tai Ning suat Chi phi ca ma

T Teén goi m) | (m) (téﬁ) (m3g/ca) I()déng) '

| | NISAN CW5IHD 2,49 | 2,855 10,25 31,572 1.228.902

2 | ISUZU YSZ 490D 2,98 | 3.3 20 61,604 1.665.987

3 | KOMATSU HD200-2 336 | 345 20 61,604 1.665.987
4 | HINO KP703D 2,49 | 2,92 10,5 32,342 1.258.875

5 | HINO TC303D 249 | 29 11 33,882 1318.822

6 | ISUZU TMK 67Z 2,465 | 28 10,5 32,342 1.258.875

7 | NISAN WDI51 3,14 | 2,49 15 46,203 1.463.357

8 | NISAN CD34KD 2,49 | 2,855 11 33,882 1318.822

9 | NISAN WD20Y 2,99 | 3,55 20 61,604 1.665.987
10 | ISUZU SPZ 450D 2,465 | 3,03 10,25 31,572 1.228.902
11 | ISUZU SPZ 480D 248 | 3,18 15 46,203 1.463.357
12 | HINO KP301D 2,49 | 2,92 10,75 33,112 1.288.849
13 | ISUZU SBX 450D 2,465 | 2,96 10,75 33,112 1.288.849
14 | KOMATSU HD180-4 3 33 18 55 444 1.499.388
15 | HITACHI DM151A1 3| 325 15 46,203 1.463.357

Nhip s6 liéu vao phan mém “giai bai toan quy hoach tuyén tinh”, ta c6 két qua nhu sau:
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Otd c6 sO ca may va chi phi nho nhat: Oto Xims — SO ca may rai bétong nhya theo dinh
NISSAN CWS51HD muc; X, =75 ca
S6 lugng méy: 12 * Nang suat cua may rai bétong nhya dugc xac
2 A . A dinh theo cong thuec:
Tong chi phi ca may: 3.659.615.525 dong : g

Vay ta chon 12 6t6 NISSAN CWSIHD dédwa N = 60bAvy T, (Thwea)
vao thi cong cong trinh. o

2.3.3.6. Poi véi cong viée rai bétong nhira Trong do:
Cin ctr vao dinh mirc cho phép dbi v6i may rai b — Chiéu rong 16p nhya rai (m)
bétong nhya ta tinh dugc tong sO ca may va gia tri h — Chiéu day 16p nhya rai (m)

ca may: .
v —Toc d6 1am viéc cia méy (m/phut)
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y— Khéi lwong riéng cia 16p bétong nhya da

d4m va 1a phing;

y =22 tan/m’

T, — SO gio lam viéc trong 1 ca, T = 8 gio.

Khoa hoc Ty nhién & Cong nghé

Can cu vao dinh muc Nha nudc va cac bang
cataloge ctia may, cac tai liéu k¥ thuat, két hop véi
khao sat bang phuwong phap tinh gio (thdng ké), ta
xac dinh dugc bang thoi gian chu ky lam viéc cua
may rai nhya duong. Tu do, ta xac dinh dugc nang

suat ctia 6t6 van chuyén tu d6 theo Bang 7.

Bdng 7: Danh muc tinh toan mady rdi nhwa dwong

b Ten gl o | | o | T | o
1 | NIGATA NFB6 WS-V 2,5 0,1 20 5280 1.813.889
2 | NIGATANF6 C-TV 2,5 0,2 18 9504 2.664.987
3 | NIGATA NFB6 C-V 2,5 0,2 20 10560 2.664.987
4 | NIGATA NFN220-BTV-DM 3 0,25 10 7920 1.596.772
5 | SUMITOMO HA45CHI 3 0,15 10,2 4847,04 1.539.057
6 | NIGATA NFN220-BV-DM 2,5 0,25 10 6600 1.596.772
7 | Lién bang Buc AP-800 C(CAT) 2,438 | 0,3 4,5 3475,613 2.995.665
8 | NIGATA NF6 W-TV 3 0,1 10 3168 2.029.576
9 | NIGATA NF220-BTV-DM 3 0,2 10 6336 1.596.772
10 | SUMITOMO HA45C5 2,46 | 0,15 11,5 4481,136 2.061.237

Nhip s6 liéu vao phan mém “giai bai toan quy hoach tuyén tinh”, ta c6 két qua nhu sau:
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May réai c6 sO ca may va chi phi nho nhat la

may rai NIGATA NF6 W-TV

S6 luong may: 01

Téng chi phi ca may: 141.459.449 dong
Vay ta chon 01 may rai NIGATA NF6 W-TV dé

dua vao thi cong cong trinh.
2.4. Danh muc cac loai may da chon

Dua vao cac yéu cau vé bién phap ky thuat thi
cong, kinh t€ va bang tien do thoi gian thi cong
cOng trinh nang cap Quoc 16 53 nha thau da chon
cac loai may sau dé phuc vu thi cong cong trinh:
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Bdng 8: Danh muc cdac mdy da chon:

TT Tén may Ma hiéu S6 lwong
1 May dao Deawoo DX340LC 01
2 May i Komatsu D31EX 03
3 May lu Caterpillar CB-534D 01
4 Ot6 Nisan CW51HD 12
5 May rai Nigata NF6 W-TV 01

S6 lugng va chung loai may thi cong & trén
phuc vu cho cong trinh nang cap Qudc 16 53 vé
phuong dién 1y thuyét. Mat khac, qua trinh t6 chirc
thi cong thuc t& phu thudc vao rat nhiéu yéu té nhu
mat bang thi cong, quy trinh k¥ thuat, moi truong
thoi tiét, hiéu qua sir dung may... Cho nén chiing
ta can tinh dén hé sb du trir khi chon s luong may
thi cong cong trinh, thong thuong hé sd du trir
k, =(1,5+2).

3. Két luan

Bai toan da gop phan tinh chon may thi cong
cho cong trinh nang cip Qudc 16 53 doan Thanh
phd Tra Vinh - Cau Ngang, c6 khdi lugng tap trung
16n va di dat duoc mot sb két qua sau:

- Lua chon dugc cac thiét bi thi cong va cac
thong s6 ky thuat cia may dé thi cong cong trinh
nang cap Qudc 16 53 doan Thanh phd Tra Vinh —
Cau Ngang.

- Nghién ctru 1y thuyét tinh toan qua d6 chon

thiét bi thi cong hop 1y cho cong trinh.

- Nghién ciru danh gia tinh hinh sir dung thiét
bi co gidi dé thi cong cong trinh dudng cla cac nha
thiu dd va dang thi cong tai Tra Vinh va cac khu
vuc lan can.

- Nghién ctru, phan tich yéu t6 anh huong téi
vi€c tinh chon may thi cong.

- Ung dung cac mé hinh bai toan va xdy dung
cac md hinh rang budc cho tirng hang muc cong
viéc dé xac dinh sé luong va chon loai may thi
cong coéng trinh.

- Ung dung phan mém quy hoach tuyén tinh
dé xay dyng mé hinh tinh chon thi cong hop 1y véi
chi phi ca may nho nhét.

- Cac két qua nghién ctru cua bai viét gop phan
vao viéc khai thac hi¢u qua may thi cong va la tai
liéu tham khdo hitu ich cho cong tic nghién ctu
khoa hoc, thue tién san xuAt.
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