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XAY DUNG PHUONG PHAP DANH GIA DO TIN CAY
CUA MAY XAY DUNG THEO CAC THAM SO DIEU KIEN KHi HAU

BUILDING METHODS OF ASSESSMENT OF RELIABILITY OF CONSTRUCTION MACHINERY

BY THE PARAMETER OF CLIMATE CONDITIONS
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TOM TAT

Bai bédo trinh bay két qua nghién ciu, xdy dung phuang phap dé danh gid xdc
sudt huhdng clia méy xay dung theo diéu kién thai tiét khi hau noi may hoat dong,
thong qua hé s6 tdng quat ddc trung cho diéu kién khi hau Sy. Dua trén két qua
tinh toan, do thi ham S, ddc trung cho cac diéu kién thai tiét khi hdu & cac khu vuc
khac nhau da dugc xdy dung. Tu d6, xéc dinh dugc ham s6 hoi quy biéu dién su
phu thudc clia hé so ddi sanh gitia cac viing khi hdu khac nhau vao hé s6 dac trung
cho diéu kién khi hdu Sy, lam ca 56 cho viéc danh gia xac suat hu hong clia méy xdy
dung khi khai thac & cac diéu kién khi hdu nay. Két qua nghién ciu 6 thé ting
dung khi dy dodn, danh gid xéc suat hu hong clia cdc may xay dung khi khai thac
@ cac ving khi hau khac nhau trong viéc lap ké hoach khai thac, bao duGng, stia
chita; gép phan néng cao hiéu qua kinh té ki thuat khi st dung may xay dung.

Tir khoa: D¢ tin cdy, xdc sudt hu hdng, mdy xdy dung, diéu kién khi hdu.
ABSTRACT

This paper presents research results, develops a method to evaluate the failure
probability of construction machines according to the weather and climate
conditions where the machine operates, through a general coefficient characterizing
climatic conditions Sy. Based on the calculation results, the graph of the S function
characterizing the weather and climate conditions in different regions has been
built. From there, determine the regression function representing the dependence
of the comparison coefficient between different climate regions on the coefficient
typical for climate conditions Sy, as a basis for assessing the failure probability of
construction machinery when operating in these climatic conditions. The research
results can be applied when predicting and assessing the failure probability to
construction machines when operating in different climate zones in planning for
exploitation, maintenance and repair; contributing to improving technical and
economic efficiency when using construction machines.

Keywords: Reliability, probability of failure, construction machines, climatic
conditions.
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1. GIGI THIEU

D6 tin cay la xac suat clia mot thiét bi hoat déng theo
chiic nang dat yéu cau trong khoang thai gian xac dinh va
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dudi mét diéu kién hoat déng cu thé. Do tin cdy trong thiét
ké ky thuat cing nhu trong ché tao may, trong d6 bao gém
cad may xay dung da dugc rat nhiéu tac gia trong va ngoai
nudc nghién cuu [1-5].

Diéu kién van hanh la mét trong sé cac yéu t6é quan trong
nhat, quyét dinh dé tin cdy va hiéu qua cla viéc st dung may
xay dung. Trong d6, cac tham sé vé diéu kién khi hau khéng
chi anh hudng dén hiéu suat cla tiing bé phan ma con anh
hudng dén tinh trang ky thuat cda toan bé may, cling nhu
hiéu qua ctia ngugi diéu khién-van hanh may xay dung. May
sé khéng thé dat dugc do tin cay cao, néu khéng tinh dén
cac yéu t6 vé diéu kién khi hau lam gidm hiéu suat cac phan
tur két cdu chia may [4-6].

Vi vay, viéc nghién ctu phuaong phép danh gia do tin cay
clia may xay dung theo cac tham s6 diéu kién khi hau, dac
biét Ia trong diéu kién khi hau nhiét di néng &m & Viét Nam
la nhiém vu hét stic cap thiét va cé y nghia thuc tién rat lon.
2. PHUONG PHAP NGHIEN CUU

Dé& danh gia do tin cay clia may méc, tham sé ti 1é héng
hoc w(t) thudng dugc st dung. Day la tham s6 déc trung cho
s61an héng hoc trung binh ctia déi tugng dugc stia chira trén
mot don vi thai gian trong khodng thdi gian van hanh may
dang dugc xem xét [5]:

. iZi:mi(t+At)—§:mi(t)

w(t) N.At

trong d6 mi(t) la s6 lan hong hoc clia déi tugng thi i
trong thdi gian hoat dong t; N 1a téng s6 déi tugng dugc sta
chita; At la mét khodng thdi gian dd nhd.

Mat khac, theo [7] tén tai m&i quan hé ngau nhién gilia
cac chi s6 d6 tin cay (ti 1é hong héc trong 1 gid may chay) va
cac yéu t6 dac trung cho diéu kién khi hau van hanh may
méc theo cong thuc sau:

w(S ) =bgy +b,.S +b,.S¢ 2

(1

trong doé: by, by, b, 1a hé s6 héi quy, dugc lay theo thuc
nghiém dua trén két qua xu ly dir liéu vé hoat dong clia tiing
loai may xay dung trong cac diéu kién khi hau khac nhau va
dugc tra theo [7]; Sk 1a hé s6 d6 cing ky thuat ctia khi hau hay
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hé s6 téng quat dic trung cho su két hop cuia tat ca cac diéu
kién khi hau khi van hanh may.

DGi vdi khi hau nhiét d6i néng &m, hé s S dudc tinh
theo ham tuong quan thuc nghiém:

S, =(0,55.T, +0,20.T . )(1+0,01.Q,)

max—tb

(1+0,0075.0,,)(1-0,03.v,,, )(1+0,026.0,, ) (3)
(1+0,009.n, )(1+0,012.1,, )

trong d6: Ty, la gid tri trung binh cla nhiét d6 khéng khi
trong ba thang nong nhat ctia nam, °C; Traxn 1a gid tri trung
binh cta nhiét d6 khong khi I6n nhat trong ba thang nong
nhat ctia nam, °C; Qu, 1a gia tri trung binh clia téng luong buc
xa mat trdi hang thang trong ba thang néng nhat cia nam,
MJ/m?; oy, la bién d6 dao dong trung binh khéng theo chu
ky cda nhiét do khéng khi hang ngay trong ba thang néng
nhat clia nam, °C; vgy, 1a téc do gid trung binh trong ba thang
néng nhat cia ndm, m/s; @w la gid tri trung binh ctia d6 &m
khong khi tuang doi trong ba thang ndng nhat ctia ném, %;
Nw la s6 ngay mua trung binh trong 3 thang néng nhat cua
nam; Ty, thdi gian tac dung tinh bang s6 thang cé nhiét dé
khong khi trung binh trén 0°C.

Nhu vay, d6i v6i mébi vung khi hau khac nhau thi hé sé
dac trung cta cac diéu kién khi hau Scsé khac nhau, dan téi
ti 16 hdng hoc hay dé tin cdy clia may xdy dung cling sé khac
nhau; dac biét véi diéu kién khi hau cé nhiéu vung mién nhu
& Viét Nam.

3. KET QUA NGHIEN CUU VA THAO LUAN

Diéu kién khi hau cda Viét Nam dugc dic trung bai d6 4m
khong khi cao (> 80%), s6 ngay mua va lugng mua tuong doi
I&n (ca biét c6 thang 1én t&i 850mm), nhiét do trung binh
thang tur 18,4 + 30,9°C (nhiét d6 cao nhat trén 40°C), téng
buric xa mat trgi trong ngay dat 22,84MJ/m? [8 - 10]. Ngoai ra,
Viét Nam |a mot quéc gia ven bién véi hon 3.000 km b bién.
Do d6, vung ven bién dugc dac trung bdi ham lugng mudi
bién trong khéng khi rat cao, lam tdng su &n mon cla cac bd
phan kim loai cila mdy xay dung, lam gidm d6 tin cay va hiéu
qua su dung thiét bi. Nhiing diéu kién khac nghiét nay cé
anh hudng 16n dén hoat dong ciia may xay dung & Viét Nam.

V& mat dia ly va khi hau, Viét Nam c6 thé chia thanh nam
vung khi hau trai dai tir bac vao nam, bao gém: Bac Bo, Bac
Trung B6, Nam Trung B, Tay Nguyén va Nam B6.

Méi viing dugc déc trung bai cac diéu kién khi hau cu thé.
Gia tri cla cac théng s6 vé diéu kién khi hau cho hoat dong
clia may xay dung & Viét Nam nhu trong bang 1 [8-10].

Bang 1. Cac thong so khi hau 6 Viét Nam

i Cacthéng so vé diéu kién khi hau

un

khihgu To | Tracts Qo Oty Vgth (070 Nty Tip
(°0 | °Q [ (M/mA) | (°Q | (m/s) | (%) | (ngdy) | (thdng)

BacBo | 29,9 |39,53| 19,15 |14,63| 3,73 | 86 8,67 12

Bac

Trung | 30,03 | 40,1 | 1932 | 147 | 3,83 | 76 10 12

Bd
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Nam

Trung [2953 (382 | 2155 |1327]333| 77 | 733 | n2
Bo

Ty 3g | 334 | 1686 | 11| 263 | 88 | 8 12
Nguyén

NamBo [ 2837 | 385 | 1566 |1223| 347 |8133] 833 | 12

Thay thé cac gia tri ciia cac chi s6 trong bang 1 vao cac
Cong thic (3) va (2), ta thu dugc céc gia tri cia hé s6 dac
trung cho diéu kién khi hau S va ti 1é hdng hoc clia may xay
dung (18y vi du khao sat trén may dao dién hinh nhat hién
nay la PC200-6) & cac vung khi hau cla Viét Nam, nhu thé
hién trén hinh 1.

Sk = Sk -0k ,.10°
70 A
10
60 -
50 A s
40 6,02
) S,7. 36,05 36,58 L
33,10 351 6
30 4 28,92
F4
20 A
F 2
10 1
0 . v v . — + 0
Tay Nguyén Nam B¢  Nam Trung Bj Bac Bo Bac Trung Bo

Hinh 1. Hé 56 ddc trung cho diéu kién khi hau Sy va ti [& hong hdc clia mdy dao
PC200-6 & cac vung khi hdu cia Viét Nam

TU bi€u d6 hinh 1, ¢6 thé thdy rdng hé s6 dac trung cho
diéu kién khi hau Sk c6 m6i quan hé ti lé thuan truc ti€p doi
vGi tham s6 ti 1&é hdng héc ciia méay dao PC200-6 theo. Trong
dé, vung Bac Trung Bé co diéu kién van hanh khac nghiét
nhat (Sx = 36,58) va ti 1&é hdng héc ctia may dao PC200-6 khi
khai thac tai viing nay ciing cao nhat (wx=9,44.1073).

DPong thai, dé 1am co sé khi du bao ti 1& hdng héc ciia may
dao PC200-6 khi sir dung & cac vung khi hau khac nhau &
Viét Nam, can c6 su d6i sanh gilia cac hé sé dac trung cho
diéu kién khi hau théng qua hé sé py, vai:

Sa
Sko

trong do: Syila hé s6 dac trung cho diéu kién khi hau cua
vung khi hau ma mdy dao PC200-6 sé lam viéc (vung khi hdu
mMGi); Sko la hé sé dac trung cho diéu kién khi hiu cta vung
khi hau géc ban dau (vung khi hau cii) ma may dao PC200-6
da lam viéc (& day chon la ving Bac Trung Bo).

My = “)

Khi d6 ti 1é hong héc clia mdy dao PC200-6 trong 1 gid
may chay khi s& dung & vung khi hau méi (w;) va cl (w,) sé
¢6 méi tuceng quan gan dung theo biéu thuc sau:

W, =Wy .M, (5)

Phan tich tuong quan va st dung thuat todn ndi suy nhu
trén Hinh 2, cho phép xac dinh dugc su phu thudc ctia hé sé
Uk VAo gid tri S¢ dac trung cho diéu kién khi hdu & cac vung
cla Viét Nam theo ham sau:
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W, =f(S,)=0,00765; —0,085S; +0,29225}

(6)
—0,2074S, +0,6306
Hy 4
1,2 1
y = 0,0076x* - 0,085x° + 0,2922x2 - 0,2074x + 0,6306
1,1 1 R =1
1’0 ] \\ 75;4’(&/_-"‘.;\
0.9 - 1097 ; (L0
0,8 1
074 o064
0,6 1
0,5 1 v r : + —
28,92 33,10 35,73 36,05 36,58 Sk
Tay Nguyén Nam B Nam TrungBé BicBd Bic Trung Bd

Hinh 2. Su phu thudc ctia hé s6 iy vao gia tri S dac trung cho diéu kién khi hau
cdcvuing cla Viét Nam

Nhu vay, st dung cac phuang trinh (5) va (6) c6 thé gidi
quyét cac bai todn danh gia va du doén ti 1& hong héc clia
may dao PC200-6 khi khai thac tai cac vung khi hdu cua Viét
Nam, dua trén sé liéu vé ti 1&é hong hoc ctia may khi hoat
déng & khu vuc Béc Trung Bo. Day |a co s& dé cac nha quan
ly xay dung cac ké hoach va bién phap dé bao dudng, sira
chira nham duy tri kha nang lam viéc clia may dao PC200-6
khi thay dgi diéu kién lam viéc (chuyén tir vung khi hau nay
sang vung khi hau khac); tir &6 nang cao hiéu qua kinh té ky
thuat khi van hanh may.

4, KET LUAN

Tém lai, viéc st dung ham phu thudc pk = f(Sy) & cong
thiic (6) sé giup danh gia chinh xac hon d6 tin cay (ti Ié hong
héc) ctia may dao PC200-6 khi tinh d&n anh huéng clia cac
diéu kién khi hau khac nhau. Qua d6 tinh toan dugc nhu cau
phu tung va vat tu d@m bao khi van hanh may.

Phucng phéap danh gia dé tin cdy nay hoan toan c6 thé
dugc dp dung véi cac vung khi hau & cac nudc, cac luc dia
khac nhau. Day la cdng cu hitu ich d6i vai cac nha khai thac,
nhap khdu may xay dung cing nhu déi véi cac doanh
nghiép xay dung trong viéc giai quyét bai toan kinh té vé
hiéu qua dau tu, mua sam hién nay.
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