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CO SO’ KHOA HOC BPE HOAN CAI MAY XAY DUNG HIEN CO VA
DE SO SANH GIAI PHAP THAY THE MOT MAY XAY DUNG
HIEN CO BANG MAY KHAC HIEN DAl HON

SCIENTIFIC BASIS FOR CONVERTING EXISTING CONSTRUCTION MACHINERY
AND TO COMPARE SOLUTIONS TO REPLACE AN EXISTING CONSTRUCTION
MACHINE WITH OTHER MORE MODERN MACHINE
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TOM TAT

Bai bdo gii thiéu két qua nghién ciru mot chuyén dé khoa hoc véi ndi dung lién quan t6i
viéc sira chita cdi tao hodc thay thé mdy xdy dung véi muc dich lam tang khd néing lam viée cia
may, tang hiéu qua sir dung may. Cdu triic bai bdo dwoc trinh bay thong qua viéc gidi thiéu co so
khoa hoc cho hai van dé véi hai néi dung: danh gid phwong dn cdi tao hién dai héa mdy xdy dung
hién cé va phwong phdp so sanh phwong dn thay thé may xdy dwng hién cé bang mét may khdc 6
cung cong nang nhung hién dai hon.

Tw khoa: Hodn cdi may xdy dung hién c6; Thay thé mdy xdy dung hién c¢6 bang mot mdy
khéc hién dai hon; Gidi phdp trong dau tw mady hién dai; Céng nang; Hiéu qud sir dung mdy xdy
dung.

ABSTRACT

The article introduces the results of research on a scientific topic with content related
to repairing, renovating or replacing construction machines with the purpose of increasing the
machine's working ability and increasing its efficiency. The structure of the article is presented
through the introduction of the scientific basis for two issues with two contents: evaluation of plans
to modernize existing construction machines and methods of comparing plans to replace existing
construction machines with another machine with the same function but more modern.

Keywords: Converting existing construction machines, Replace the existing construction
machine with a more modern one; Solutions in investing in modern machines; Performance;
Efficient use of construction machines.
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1. PAT VAN PE

Trong thuc té sir dung may xay dung,
khi trén thi truong xuét hién mot loai may maoi
c6 cung cong ndng nhung hién dai hon so véi
may hién c6, thudng nay sinh nhitng van dé can
xem x¢ét sau day:

- Co6 nén cai tao, hién dai hoa may hién
c6 hay khong?

- C6 nén thay thé may hién c6 bang may
méi hay khong?

Dé tra 101 duoc hai cau hoi trén, nguoi
sir dung may can phai biét duoc phuong an nao
s€ dua lai hi€u qua cao hon. Noi dung sau day
cua bai bao s¢€ trinh bay cac co s khoa hoc cho
viéc so sanh danh gid hi€u qua cia cac phuong
an trong hai truong hop néu trén.

2.NOI DUNG

Trudce hét, can dé cap mot s6 khai niém
c6 lién quan dén noi dung chinh cua bai bao,
cac khai niém do la: kha ndng 1am viéc cia may
xdy dung, trang thai gidi han ciia may, tinh hop
1y stra chira may.

- Kha nang lam viéc cua may xay dung
duoc dic trung boi cac yéu to: cong suit cia
dong co, nang suét khai thac, san luong khai
thac ctia mdy, chat luong san pham do méy lam
ra, d an toan lam viéc ciia may, muc ti€u hao
nhién liéu.

- Trang thai giéi han clia may 1a chat
luong ciia may da dat dén tinh trang cong suat
ctia dong co, nang suit va san luong khai thac
clia may bj giam xubng dén muc gidi han quy
dinh, chat lvong san phdm do méy 1am ra khong
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dat yéu cau, may lam vi¢c thuong vi pham cac
quy dinh v¢€ an toan, muec ti€u hao nhién li¢u lai
tang 1én.

- Tinh hgp ly sua chita cia may xay
dung duoc thé hién bang tinh thich tmg cua né
dbi v6i cong tac stra chita. Hay néi cach khéc,
tinh hop ly stra chira 1a thudce do hi¢u qua cua
cong tac sira chita doi voi may dang xem xét.
Trong thyc té, néu may khong c6 tinh hop 1y
sua chira thi khong nén stra chira.

Trong qua trinh st dung may xay dung,
do chét lugng ctia may bi giam dan theo thoi
gian cho nén khd nang lam viéc ciia may s&
thay d6i theo chiéu huéng x4u dat d&én trang
thai gi¢i han. Ngoai ra, cac thong sd khac cia
may cling bi anh huong nhu: tinh khong hong,
tudi tho, thoi han phuc vu, v.v... déu bi giam.
Chinh vi nhiing 1y do néu trén, ma nguoi st
dung may phai tién hanh cong tic sta chira cai
tao may nham khoi phuc lai kha ning lam viéc
ctia may. Tuy nhién, viéc tién hanh sira chira
may can phai dya trén nhimng co s& khoa hoc
sao cho bdo dam tinh hop ly sua chira, tuc la
bao dam tinh hi¢u qua cho cong tac stra chira
may.

Sau day bai bao sé gioi thi€u cac phuong
an t0 chuc sua chira cai tao may xay dung dua
trén ti€u chi bao dam tinh hop ly stra chira may.

2.1. So sanh cac phuong an cdi tao, hién dai
h6a may xay dung hién c6 [1], [2], [3]

Dé sira chita may dat hi¢u qua, ta van
dung céc chi tiéu kinh té dé so sanh va lya chon
phuong an. Trong truong hgp nay, tuy theo
murc d§ phuc tap va quy mo cua vi¢e stra chira
cai tao, ma ta s€ su dung nhom chi ti€u tinh hay

nhom chi tiéu dong.
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2.1.1. Phwong phap sw dung nhom chi tiéu
tinh [4], [5]

a) Chi tiéu chi phi tinh cho mét khéi lwong
san pham (dong/1DVSP)

1 (Vr
F. =— | =4 1
g thz J M
. 1 (V.r c
=— +
o Niz c (@)

’ Trong do: F 4 — Chi phi tinh cho mot
khoi lugng san pham cuia phuong an may hién
co, dé)ng;

~ F,,— Chi phi tinh cho mot khoi lugng
san pham cua phuong an may sau khi cai tao,
dong;

N_, N_— Tuong tng 1a san lugng tinh
theo ndm cuia may hién c6 va cua may sau khi
cai tao, TAn/ndm, m3/ndm, m?/nim, m/nam;

R — Lai sudt vay von dé stra chira cai
tao may, %;

C,, C,—Tuong ung la chi phi str dung
may hang nam d6i voi may hién c6 va ddi voi
may sau khi cai tao, déng;

V — Gid may hién c6 dugc danh gia lai
tai thoi diém cai tao, nhung tdi thiéu phai bang
phan gia may hién c¢6 con lai chua dugc khau
hao ¢ thoi diém cai tao, dong;

V., —Chi phi cho vi€c cai tao may (d6ng):

-“'.:rc = 1";{:1. + "ﬁ.}'_} + 1".rct (3)

O déy: V- Gié tri con lai ciia mdy hién
co tai thoi diém stra chira cai tao dugc dinh gia
theo thi truong, nhung t6i thiéu phai bang gia
tri may con lai chua dugc khéu hao tai thoi
diém cai tao, c6 tinh dén nhitng bd phén phai
bo di do khong thé dung tiép;

\ phi phi stra ghfra cacbd phe_in méy dé
su dung ti€p tai thoi diém cai tao néu co, dong;
V., — Chi phi m(’yi‘bé ra cho viéc cai tao

hodc hién dai héa may, dong.

Dé str dung cac cong thirc trén, phai xac
dinh thoi han con c6 thé str dung dugc ciia may
hién c6 néu khong cai tao va tudi tho cta may
néu duoc cai tao.

Khi xét dai lugng C_, thanh phén chi phi
khau hao cia may K, dugc tinh theo biéu thirc:
v,
Ka T 4)
Trong d6: K_ — Chi phi khau hao hang
nam trong khoang thoi gian su dung con lai cua
may néu khong cai tao, déng/ném;

T, — Thoi gian su dung con lai cua
may néu khong cai tao, dugc udce tinh ké tur thoi
diém tinh toan so sanh v4i phuong an cai tao,
don vi do la nam.

Khi xét dai luong C_, thanh phén chi phi
khiu hao hang nim K cua may dugc tinh theo
bicu thuec:

K, == )

Trong do: K — Chi phi khiu hao hang
nam trong thoi gian st dung may da cai tao,
dong/nim;

T, - Tudi tho ciia méy ké tir sau khi
cai tao (néu thyc hién cai tao), nam.

Phuong an cai tao s€ tot hon phuong
an gilt nguyén hién trang cua may hién co, néu
diéu kién sau day dugc thoa man:

F. <F (6)

dc do
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Chu ¥: Tri s6 V, va V_c6 thé trir di mot
gia tri thu hoi khi thanh ly may theo udce tinh.

Thoi diém cai tao 1 ¢o loi nhat s€ 1a thoi
diém thoa man diéu kién sau:

Fdoi o chi =max (7)
voii=1,2,3,.. T vaF_>F

i — Thoi diém (ndm) tht i ndo d6 nam
trong khoang thoi gian T

b) Chi tiéu mic doanh lgi ciia mét dong von,
(%)

L

D, ==° 8

TV (8)
L

D, =—¢ 9

kv ©)

Trong d6: D, D, — Mirc doanh 1gi cua
mot ddng von theo phuong an khong cai tao va
phuong an cai tao may;

L, L, — Loi nhudn hang ndm cua
phuong an khong cai tao va phuong an cai tao
may.

Néu D,>D_ va D, > D, thi phuong an
cai tao la co loi (trong d6: D, la mirc doanh lgi
theo dinh muc ctia doanh nghiép).

¢) Chi tiéu thoi gian thu hdi von nho khéu
hao va lgi nhuin

Thoi gian thu hdi vén d6i véi hai
phuong an dugc xac dinh nhu sau:
\Y

T, =—" (10)
L +K_
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v
T, =—"— 11
« "L K. (11)
Trong d6: T, — Thoi gian thu hdi vén
cua phuong an khong cdi tao may, ndm;
T, — Thoi gian thu héi vén ctia phuong
an cai tao may, nam.

Néu T, < T, thi phuong an cdi tao co
loi hon.

2.1.2. Phwong phap sw dung nhom chi tiéu
dong [4], [5]

Trude hét can xem xét muac d6 hiéu qua
cua phuong an cai tao, sau d6 madi so sanh gitta
hai phwong an khong cai tao va cé cai tao dé xét
chon phuong an c6 loi hon.

a) Xem xét mirc do hiéu qua ctia phwong an
cai tao may

O day, ta sir dung cac chi tiéu sau day:
chi tiéu hién gia cua hiéu sb thu chi NPW, chi
tiéu hién gia thu chi san déu hang nim NAW,
chi tiéu suét thu loi ndi tai IRR hodc chi sd thu
chi B/C.

- Néu dung chi tiéu hién gia cta hiéu sb
thu chi, thi phuong an cai tao dugc coi la hi¢u
qua khi:

Te Te
Bct Cct Gd

NPW, = —V, E - =0(12

‘ “+H(l+r)‘ H(1+r)t+(1+r)Tc (12)

Trong do: NPW_— Hién gia cua hi¢u $6
thu chi ctia phuong an cai tao may, dong;

A\ Vén dau tu cho phuong 4n cai tao
(tinh theo cong thirc 3), dong;

B, - Mtrc thu ¢ ndm thur t cia may cai

tao, dong;

C, - MI'IC, chi & nam thu t cho méy cai
tao (khong c6 khau hao & bén trong), dong;
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_ G~ Gid trj thu hoi khi thanh 1y may cai
tao, dong;
r — Suét thu loi tdi thiéu quy dinh, %;
T, - Tudi tho ctia may sau khi cai tao
(tinh tir thoi diém cai tao may), nam.

- Néu dung chi tiéu IRR, ta thay dai
luong r & trong cong thirc (12) bang chi tiéu
IRR va cho NPW =0, sau do6 giai phuong trinh
nay ta sé tim duoc tri s6 IRR. Néu IRR > 0 thi
phuong an c6 hi¢u qua.

- Néu dung chi tiéu NAW hoic chi tiéu
B/C, ta cling str dung céc dai luong V, B, C_,
T, var ¢ trong cong thire (12) va tinh toan theo
cc biéu thirc da biét.

Chu y: Néu c6 nhiéu phuong an cai tao
may c6 hiéu qua, ta phai lya chon phuong an
hiéu qué nhét dé tiép tuc so sanh véi phuong an
khong cai tao & budc tiép theo. Khi vdn dau tu
cho cai tao khac nhau thi phai so sanh theo hi¢u
qua cua gia s6 dau tu cho viéc cai tao. Vi tudi
tho cia may theo cac phuong an cai tao thuong
khong bang nhau, cho nén chi tiéu hién gia ciia
hiéu s6 thu chi san déu hang nam duoc ding
phd bién hon ca.

b) So sanh lwa chon phwong an cai tao va
khong cdi tao

Dé so sanh cac phuong 4n, ta chi tinh
toan theo chi tiéu hi¢u so thu chi san déu hang
nam NAW, vi tudi tho ciia may theo cac phuong
an ¢ day s€ khac nhau (viT > T).

Phuong an cai tao s€ c6 hiéu qua khi:

NAW >NAW (13)

Trong d6: NAW_— Hi¢u s6 thu chi san
déu hang ndm cia phuong an cai tao may, dong;

NAW_— Higu s6 thu chi san déu hang
nam cua phuong an khong cai tao may, dong.

Phuong phap tinh tri s6 NAW cua mdi
phuong an dugce dua theo céac bi€u thirc da néu
O trén.

Thoi diém cai tao toi uu s€ la thoi diém
t thoa man diéu kién sau:

NAW_—NAW_=max (14)

Trong d6: t — Thoi diém (ndm) nao do
nam trong khoang thoi gian To (da dugc gidi
thich & muc trén).

Chi tiéu NAW _ duoc tinh theo khoang
thoi gian T, chi tifu NAW_ dugc tinh theo
khoang thoi gian T .

2.2. So sanh phwong an thay thé may hién
c6 bang mot may khac c6 cung cong niang
nhung hién dai hon [4], [S], [6]

Phuong phap so sanh nay ciing giéng
nhu phuong phép da dugc trinh bay ¢ muc 2.1
khi so sanh céc phuong an cai tao may, nhung
cac chi tiéu ctia may cai tao & day phai duoc
thay bang céac chi tiéu tinh toan cho mot may
méi, cu thé la:

a) Véi chi tiéu chi phi, ta dung cong thirc
(1) cho may hién cé, con doi véi may méi, ta
phai dung biéu thirc sau:

-

1 (V. r
de=—L = +cm] (15)

N 2

m

Trong (Ié: F, — Chi phi su dung tinh
cho mot san pham cua may méi, dong/1DVSP;

N_ — San luong tinh theo nam cta may
méi, TAn/nadm, m3/ndm, m?/nim, m/nam;
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V_ — Gia mua may moi, dong;
C_ — Chi phi st dung hang nam cua
LT <

may mai, dong/nam.

b) Véi chi tiéu mirc doanh lgi cia mot dong
von, ta dung cong thirc (8) va (9) cho may
hién cé, nhung véi may méi, ta co:

D =—m (16)

‘ Trogg do: D_— Muc doanh lgi cia mot
dong von dé mua may méi, %;
Lm— Loi nhuan hang ndm do may méi
lam ra, dong/nam.

¢) Véi chi tiéu NPW, ta dung biéu thirc sau
cho may méi dé xét hiéu qua cia né:

= B = C G
'NPW?m — —Vm + Z mt _ mt +

17
S (1+1) Fl+r) (1+r] 20(17)

Trong do: NPWm — Hién gid cua hi¢u $6
thu chi cia may mé1i, dong;

B, — M thu 6 nam thir t cia may moi, d(f)ng;

C_,—Muc chi 6 ndm thir t cia may moi, déng,

G — Gid trj thu hdi khi thanh Iy may, dong;

T — Tubi tho ctia may méi, nam.

d) Nén thay may hién c¢é bing may méi khi:
NAW_>NAW_ (18)

Trong d6: NAW_ — Hi€u s0 thu chi san
déu hang nam cua may mai.

Néu van dé dit ra 13 phai so sanh ba
phuong an: khong cai tao may dé tiép tuc sir
dung dén hét tudi tho quy dinh ctia may, cai tao
may, thay thé may hién c6 bang mot may méi
¢ cung cong nang thi diéu kién dé lya chon
mot phuong an tét nhat trong ba phuong an 1a:
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max (NAW , NAW_NAW ) (19)

Véi NAW 1a trj s6 cta chi tiéu hién gia
ctia higu s thu chi san bang hang nim d6i véi
phuong an khong cai tao (ky hi¢u la o), phuong
an cai tao (ky hiéu 1a ¢) va phuong an mua may
méi (ky hi¢u la m).

3. KET LUAN

Thong qua cac ndi dung dugc trinh bay
trong bai bdo nay, nguoi st dung may xay dung
¢6 co s& khoa hoc dé tinh toan quyét dinh mot
van dé c6 ¥ nghia dua lai hiéu qua cao trong
cong tac st dung may, do l1a chon phuong an
sua chita, cai tao hi¢n dai hoa mot may hién
¢6 hodc phuong an thay mot may hién cé bang
mdt may khéc hién dai hon. Can ctr Kkét qua tinh
toan voi cac may cu thé, nguoi sir dung may s&
so sanh danh gia va lya chon phuong an hi¢u
qua cao hon. <
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