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PHUONG PHAP TUYEN TINH HOA
TRONG BAI TOAN DO TIN CAY

NGUYEN VAN PHO, LE NGOC THACH

1. MO BAU

Phuwong phédp tuyén tinh héa di dwoce st dung rong rii trong co hoc &8 gidi gin ding céc bai
todn phi tuyén. Trong cic bai todn &5 tin cly cla két cfu céng trinh (1, 2], phuong phip tuyén
tink héa cing d3 dwoc dp dung, song con nhida vin d8 chwa dwoc gidl quyft.

Trong bii ndy, tic gid tuyén tinh héa cdc ham phi tuyén chira trong ditu kisn cla xdc suit
tin cdy [3], tir 46 tinh d3 tin ciy do bidn thidn ngiu nhiér cla cic tham s& quanh gid tri trung
bink. , .

Quan niém nhir viy hodn tokn phd hop véi tip quin thidt ké theo guan nidm ¢4t dink. Coi
céc sai 18ch cda cic tham s8 quanh gi4 tri trung bink 13 dd nhd, nén tuyén tinh héa 13 hop I¥.

Mt khic, ngwdi ta chimg minh dwge ring {4} t8 hop tuyén tinh cda mét 58 dai lwong ngiu
rhién chuin ciing 13 mét dai lwong ngiu nhidn chuin, Do 46, vide tinh todn 43 tin ciy rit thuin
e

Phwong phip do cic tdc gid d3 nghi ¢6 thé 4p dung cho bii todn t4t dinh phi tuyén, song cic
sai léch ngiu nhién 13 dd nhd @8 <6 thé tuyén tinh héa quanh 1an cin didm.

Cudi cling, &8 minh hoa che phwong phip néu ra, bii bio née mét thi du dom gidn.

2. TUYEN TINH HOA TRONG BAI TOAN DO TIN CAY
Goi P 14 d3 tin ciy cda hé, nhu ta 43 bidt [3]

Li=g
Mi=v

P=P , 2.1
1(9) € 0 (21)
VreV

Trong d6 L = 7 1A phwong trinh trang thai, € 13 bin trang théi, ¢ 13 t3i trong ngoii, 7 la
bign chit brong, f(9) 13 ham chit lvgng, Oy 12 midn kiém tra chit keong, #= {r;} 13 bifn khong
gian, V 13 mién hé chim trong khdng gian. Néi chung, cic ke thic L = g vi f(0) € (3, 13 phi
tuyén. Trong bii todn co hoc tuyén tinh {khéng phai 13 bii todn d4 tin ciy) thl L# = 7 i phuong
trinh tuy&n tinh d6i véi €, song d8i véi cdc tham s8 thigt k€ (kich thuéc hinh hoc, dic trung vit
idu ...} thi cé thé phi tuyén. _

Ditu kitn f(#) € flo dwoc bifu difn dwéi dang mét hé bt ddng thire & = (%, §) trong 46
h = {hi} 13 véc to tham s thit ké

Khi 8, (9) = j{#(%,9)} € Qo hay
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F(h,§) €0 (2.2)

ching han, chon ¥ 13 éng suit o;; didu kién kiém tra chit hrong 13 di¥u kidn déo Mises

2 2
aﬁ-—cr,.cay+ay500

6 thé chon difu kién tuyén tinh héa bdi ditu kién Tresca

—op Lo X0y
—og oy < og

—0g S0y, — 0y S0y

Khéng mit tinh chit téng qudt, ta dit F(h ,rj) F(zl,zg . ,a:n) va didu kign (2.2} dwoc
-viét lai nhw sau: .
F(E) <0
Biy gi¥ ta tuy&n tinh héa ham F(Z) quanh difm #* theo cdng thirc

F(z1,32,...,%n) = F(z3, 5, - . ,:l:n)-’rz ; — I )-— (23,...,2}) - {2.3)

i=1
hay
n
F(zl,. ..,Eﬂ) = Ky +ZK{$¢
=1
R& rang, F dwoc xdp xi béi mét him tuyén tinh 48 véi cdc ;.
Trwdmg hop haim F(Z) khéng phdi 13 ham gidi tich (him biéu difn bing bifu thirc todn hoc)
thi ta thay gin ddng
3F AF
8:1: Az

Gid st cac dai lwrong ngiu nhitn z; 13 ddc lip, ta c6 ky vong m va phu’orug sai ¢ ¢lta ham
da dwoe tuyén tinh héa -

m =Ky + i K;m; : {2.4)
o= [Zj:k?cr?] _ {2.5)

Céc d¥c trung bing s6 my, oy dwoc xdc dinh theo s6 lidn thwe nghitm. Tir 46 ta c6 thé tinh
dwec xdc suit

P=P{F<0) _
Triimg hop phwong trinh L = § chi ¢ thé gidi bing cic phwong phip 8, ching han phwong
phip phin td hitu han c4c tham &3 thi€t k& chira trong ma t;5n d8 cing.

Nhe cong cu mdy tinh ta xdc dinh dwoc do dé vin 4p dung dwge cong thire tuyén tinh

AF
Az’

héda.
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Trén diy ta xét cho truwdmg hop didu kién chit lwgng child mét bit ding théc F(zy, 22,...,Tn)
< 0.

" Didu kién an toan trong tinh todn két ciu cdng trinh 1A mét hé bit ding thirc, 46 12 bdi todn
phirc tap, cho dén nay vin chwa dwoc gili quyét thda ding.

Sau da.y tdc gid dura theo ¥ nghia co hoc va k¥ thuft cda bai todn 38 dwa ra mot cich gidi
quyét vin de trén nhw sau:

P31 v&i céng trinh, néi chung ¢6 nhidu tift didn nguy hidm v tai m3i ti8t dién nguy hiém
phai thda min mdt s8 bat ding thiec.

Ta tim ma,x,F{ }, £ = {z7} 14 gid tri trung binh cda céc dn, ti€p A6 tuy&n tinh héa him
F{z) quanh gi4 tri max F(z*} vi tinh x4c suit khi cdc z; bi€n thién ngiu nhién quanh z} ddi véi
him tuyén tinh héa d4. ' _

Ching han, tim Gng suit cwe dai onax theo quan nidm 8t dinh, tuyén tinh héa quanh gid tri
t46 dinh (trung binh) va tinh x4c sudt

P {U'max < [f_]}’ n 1& h§ 8 an toin.
. n -

N6i chung, xdc suft nky 1 bé nhit so véi cic xdc sudt tai cic tidt dién khic, do 46 6 thé coi
gin ding, dé 14 xdc suit an todn cﬁa hé.

Trwdrng hop ¢ 13 tai trong ngau nhién dwoc bifu difn 13 ¢ = ¢* + Aq trong d6 ¢* 1A gid tri
trung binh cda ¢ vi Aq 14 gia 35 nghe nhidn, néu gia s§ Ag khong &d nhd thi khéng thé tuyén
tinh héa theo ¢ quanh ¢*.

Trong cée bii todn tinh va tu’a tmh d8 khic phnc kho khin khi Ag 1ém thi ta thay ¢* béi ¢**
ma ¢* < ¢** sao cho Ag> 044 nhd.

3. THI DU

Xét dim gb hai d%u twa tw do, nhip £ = 4m, chiu tic dung lwc P = 10.000K N, tiét didn
ngang b x A = 15 % 20cm. :

1. Gidi bai todn tat dinh

Momen ufn cwe dai tai &iém 43t lwe

PL | qof?
L8

4 8
g = ~vhb 13 trong lwgng im dim, ~ 13 tron lwgng rifng cda gb cho y = 6 x 108K N/cm®
€ g 8

Mmax =

_ Mmax _ 3r2P¢ 1222_
Tmax =~y [W *t ]

bay Omax = @(P, Eb, h;'?')
Gmax ® 1036 KN/cm®

2. Tim x4c suit tin cdy

Trong thye t& cic dai lwong P, b, b, v ¢b nhitng sai 58, gid st ring cdc sai 58 36 6 phin phai
chuin va c6 44 ¥ch quin phwong twong ing Sp = 300K N, 5 =3, Ocm, Sp=1,0em, 5, =10 5cm,
5y = EOKN/m Ta ch

[bhzl - r'mz
D6 18ch quirn phrong cla opay do Pgayrald S'p
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S'p = [gi] = 30K N/cm®

Twong tyr
St ="7,5KNjcm?
S'h = 108 K Nfem?®
S'b = 33 3KN/cmr
= "KN/cm
Do léch quin phuong cla amax do tit cd cic tham 8 ga.y Ta

Sy = (89)2 + (5702 + (5'h)2 + (5B)2 + (S'7)% ~ 112K N/cm?®

Chon hé s8 an todn n = L5, tinh xdc suit khéng tin Sy

a . 1 1_
> mP-} = =0.
P{Jmu z - 5 2@[1,62] 0.0050

Viy xdc suiit an toan 1a 1 — 0,005 = 0,995,
Céng trinh ndy hodn thanh v&i sy ho tre cla chuong trinh nghisn cfru co bin trong linh vic
khoa hoc 6w nhién (KT-04). :

Hia chi: . Nhin ngay 28/1/1998
Truding Das hoe Xdy dung
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SUMMARY

LINEARIZATION METHOD IN RELIABILITY PROBLEM

A method for calculation of reliability of mechanical sysiem by linearization of conditional
functions of joint prebability around its expectation is considered. A numerical example is given.
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