KHOA HOC - CONG NGHE

Tap chi GTVT 3/2014

Quan hé giita cdc sai s6 trung phuong trong so
don vi thu dugc tir két qua binh sai day tri do va
day hiéu tri do tuong @ng trong do lin cong trinh

Tém tat: PE nang cao hiéu qué mét sé phuong
phép danh gia dé 6n dinh méc do bién dang céng
trinh, ching téi xay dung céng thuc biéu dién quan
hé giiia cac sai sé trung phuong trong sé don vi o,
G,k O, thu dugc tur két qua binh sai day tri do va day
hiéu tri do.

Abstract: To improve the efficiency of a method
of reliability assessment datum deformation work,
we build equations describing the relationship be-
tween the mean square error of unit weight 6,;, 6,;
o, collection as a result of adjustment range and
range measurement perfomance measurement.

1. Dat van dé

Trong cac céng trinh [1], [2], chung t6i da phan
tich kh& nang Ging dung va tinh hiéu quéa clia phudng
phap dung luat phan bé Stiudon dya vao két qua
binh sai day hiéu tri do.

Pé dung cac tiéu chuén trong phuong phap nay
phai st dung gia tri sai s6 trung phuong trong sé dan
vi 6, clia day hiéu tri do o,,. Trong thuc t€ xay ra hién
tugng cac lugi do bién dang céng trinh & chu ky do
khac nhau c6 hinh dang khac nhau va rat khé dé tién
hanh binh sai theo day hiéu tri do. Van dé dat ra la
dua vao cac sai sé trung phudng trong sé daon vi o,
o, tU k&t qua binh sai day tri do & cac chu ky do (i)
va (k), ching ta xac dinh dudc sai s6 trung phuong
trong s6 don vi day hiéu tri do tuong Gng o, va s
dung céac tiéu chudn hiéu qua nhat dé danh gia do
én dinh cac méc do bién dang. Tinh hiéu qua sé
dudc nang I&n rd rét khi can phai danh gia do én dinh
cac méc quan trac trong cac mang lugi 16n.

Ngoai ra, cdng thiic dugc chiing minh sé& bé sung
va lam phong phu hon linh vuc ly thuyét vé do bién
dang cong trinh.

2. N6i dung

Goi h,®, h,® I, 1an Iugt 1a tri binh sai clia chénh
cao h, trong cac chu ky do (k), (i) va cta hiéu chénh
cao, ta c6 dinh nghia:

l,"=h,/®-h,/0 (1)

Ta suy ra quan hé gitia cac s6 hiéu chinh
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v, =V, v =Y, v, =y, dang:

V/ = Vk - VI, (2)
SU dung quan hé (2) ta sé co:

Z p1V12 = Z plvlf + szviz - 22 PVivi

Khi cac chénh cao do & hai chu ky do (i), (k) co
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cung trong s6 (P =Py = P) va p, =£, thi biéu thuc
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trén co thé viét:
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Trudng hgp s6 tri do thiia cha hai chu ky do béng

nhau (r;=r,=r) ta sé dudgc:
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Lay phudng sai clia cong thic (1) ta co:

o= o+ 6,%- 2R cio (*)

Trong do6 da ky hiéu

0’=0).:.0=0,.,; o‘f = o‘z o

TU (*) ta cling sé viét dugc:
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Thay dai lugng G vao biéu thiic (**) véi cha y
Pi=Pc=Pvanp =§ ta dudc cdng thic:
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Hay 0'3/ = v, -R,0,0, (5)
VGi cac gia thiét trén, thi cong thic (5) sé la:
0'21 = %(O-ji + O'jk )_ Ry0,0, (6)

So sanh (3) vd&i (6) ta suy ra:

cov*(%m,ﬁm) =R,0,0,

nén cong thuc (5) sé cé dang:
2 2 —) —

o2 =119 %0k _ ooy (1 1Y) (7)
rt+n

Trong d6, cov' i i) = Z(\/;,-Vi)(\/P_ka) (8)
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Cac cong thic (7), (8) sé hoan toan chinh xac khi
hai lugi do & chu ky do (i) va (k) c6 cluing s tri do
thira (r; = r,) va cac chénh cao do & hai chu ky do cé
cung dd chinh xac (p; = py)-

Trudng hgp cac diéu kién trén khéng thda man
thi dung cac cong thiic (7), (8) sé cho ta gia tri gan
dung cla o,. MUc dé gan dung cta dai lugng o, phu
thubéc vao do chénh léch cla cac dai lugng trén. Khi

o - 1 v
¥, %1, , ching ta cé thé s dung 7 =§(r,- +1,) dé tinh

dai lugng (8).

3. Tinh toan thuc nghiém

LudGi dd cao cd s & Hinh 1 phuc vu do Itn nha
may xi mang Quang Ninh. K&t qua do & cac chu ky
do (5), (6) ghi & Bang 1. Kiém tra do tin cay clia cong

Bang 2

No | dHg, | dHy, | dHy, | dHg, |19 (mm) | 19 (mm) | p® | p© | v (mm) | v (mm)
0.00 -0.05 |0.067 | 0.071 | -0.40 -0.24
0.00 -0.56 |0.100 | 0.100 | 0.27 0.17

0.00 0.61 0.091 | 0.100 | -0.30 -0.17
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Tl d6 ta tinh dugc cac sai s6 trung phuong trong
80 don vi 6o = 0.18mm; 605 = 0.11mm.

- K&t qua tinh s6 hiéu chinh v, ti binh sai day hiéu
chénh cao do (6,5) ghi 6 Bang 3.

Bang 3
Ne | Ag | Agy | Ags | Agy | I(mm) b, v,
11 -1 1 0 0 | -0.45 | 0.034 | 0.15
2 0 1 -1 0 | -0.29 | 0.050 | -0.11
3| 0 0 -1 1 0.31 | 0.048 | 0.11
4 | -1 0 0 1 0.62 | 0.056 | -0.10

thuc (7).
(1)
G, G2
4 2)
Gy
@ @
Hinh 1: So dé Iudi do Itin nha may xi mang
Quang Ninh
Bang 1
No Chu ky 5 Chu ky 6
h, (mm) n (tram) | A (mm) | n, (tram)
1 3.13059 15 3.13014 14
2 | 2.85797 10 2.85768 10
3 | 0.39217 11 0.39248 10
4 | 0.66358 9 0.66420 9

Lugi dugc binh sai bédng phuong phap Mitter-
mayer theo day chénh cao riéng biét véi chu ky do
(5), chu ky do (6) va theo day hiéu chénh cao do
(6,5). Qua trinh binh sai cu thé thuc hién trong tai liéu
[3]. Sau day chung t6i trich lugc mot sé két qua tinh
toan phuc vu cho viéc kiém tra cong thic (7).

- K&t qua tinh s6 hiéu chinh v®), v©® ghi 6 Bang 2.

TU do ta tinh dugc sai s6 trung phudng trong sé
ddn vi day hiéu chénh cao do:

T
o, = 1/@ =0.05mm

- Kiém tra do tin cay clia cong thic (7). Ta c6:

2ot o - 0.18 +0.17
o, = [50esT% _ cor 5P 7y = J*”o.ozol
7+, 1+1

Véi cov*(z(s)ﬁ@) =

Z( psvi)( p6V6)=0.0201

TU d6, 0,, = 0,5 = 0.046mm ~ 0.05mm

4. Két luan

TU ndi dung cla bai bao ching toi rut ra mot s6
két luan co ban sau:

- Cdng thic (7) trong bai bao dugc chiing minh
theo phuong phap gan ding phu hgp v6i hau hét cac
dang lugi trong do bién dang cong trinh. Bay la céng
thic méi sé dugc bd sung vao ly thuyét xi ly s6 liéu
do bién dang cong trinh.

- Cdng thic (7) dugc xay dyng nham nang cao
hiéu qua s dung moét s6 phudng phap danh gia do
8n dinh méc do bién dang cong trinh.
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