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"BAI TOAN XAC DINH DO NHAY CUA CAC
THAM SO THIET K2 VOT PHIEM HAM
DAP UNG LA DO TIN CAY

NGUYEN VAN PHO

1. MO DAU

Bai todn x4c dinh 48 nhay cida cdc tham s8 thift k&€ 43 dwroe nghidn cifu trong cie cdng trink
11, 2, 3,...]-

Trong céc ¢dng trinh trén, phiém ham dép dmg du‘m: chon 14 trong Itrcrng, gid thanh, chuyén
vi hay ham rang budc tng suit.. -

DaEi véi ngwdri thidt k& thi an toé,n cla cdng trinh 13 van d8 quan trong. Ngudi ta cin nghién
ctru s bién thién cida chit lwong céng trinh khi cdc tham s8 thiét k& thay ddi riéng ré hay dong
thoi. .

D3 tin ciy 13 chi tidu an todn quan trong nhit cla cdng trinh. N&u ta chon phi€m ham dép
tng cia bai todn Ih d5 tin ciy thi 11 gili cda bii todn 4§ nhay s€ giip cho viéc dinh gid chét
lrgng céng trinh vi gid tri con lai cda céng trinh theo tirng tham s8 thidt ké.

Trong bii nay, tdc gis nghién cim phwong phip xic dinh 48 nhay cia cdc tham s8 thidt ké,
trong dé phiém ham ddp tng la 45 tin ciy cla cdng trinh.

N&i dung bai bdo gom c4c phin chinh:

- Phat bifu bii todn d8 nhay véi phi€m him dip Gng 1a 49 tin ciy.

- M&t 38 hé thitc co bn vi nhin xét.

- Phwong phéip gidi bai toin.

- Thi du.

2. PHAT BIEU BAI TOAN

Xét mdt ¢dng trinh, véi cdc tham 58 thidt k€ 1a vecto & = {w;}, & diy cac tham s& thiét ké
dwgce hidu J3 dign tich tigt dién ngang, chidu dii, chi®u réng, hing s8 vit lidu... cda cdc yéu td.
Ngoii ra, ti trong cling dwgce coi I3 tham s3 thidt ké.

Ching han, P 13 vecto tdi trong ngodi thl ta dit P = By, B, 13 vector xdc dinh truée (thi
trong co s&), khi A thay d8i thi P thay déi theo hwéng P,. N&u P, thay d8i thy ¥ thi ta chon
B = (3P}, cde A thay déi mdt cach ddc lap, cde PI? xdc dinh trwéc.

Ciéc tham s8 thigt k& c6 thé 13 dai lwong t4t dinh hay ngiu nhién, him tit dinh cda th¥i gian
hay qué trinh ngiu nhién. Do d6, néi chung d tin ciy 1a mét him cda thdi gian.

Theo [4], trong trwémg hop tdng quat d6 tin ciy P(t}) dwoc xdc dink nhw sau:
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Pt} = Prob (2.1)
f('!j") & ﬂg
vieV, vrelot
trong dé ¥ 13 vecto chit lwomg, @ 13 bidn trang thai, ¢ 13 tAi trong ngodi, (1o 13 misn kidm tra chit
Irong. Trong bii todn @6 nhay, tham s thi€t k&€ khéng chi chita trong ¥ ma cdn chia trong L, 4,
o Trong trudmng hop riéng V. V. Bolotin [5] da duara bidu thirc P(t):‘

P(t) = Prob {f(3) €Qly, YFEV, ¥relo,t]} (2.2)

vE bidu thirc cho trwdmg hop hé phin b3 tham s§

P(t} = Prob { sup sup ¥(r, ) < o } (2.3)
0<r<t FEV
Bai to4n d8 nhay clda cdc tham s8 thidt ké véi phifm ham dip Gng 13°d5 tin ciy 13 bii todn
tim gradient cfia P(t) theo cic tham s8 thift k&€ w;. Ttc tim

a2y : 4

Cin chi ¥ ring P(t) 1a dai lwgng tit dinh, con céc tham s8 thigt k& cé thé la ngiu nhisn.

NEu cac tham s8 thiét k&€ khéng ngiu nhién thi ta cé bai todn 45 nhay tdt dinh.

N6i chung gidi bai todn d6 nhay dwoc chia ldm 2 glai doan 13 tinh P(f) va tim gradient cia
P(t). '

3. MOT S8 HE THUC €O BAN VA NHAN XET
Theo [4], gid st tap hop xdc dinh sw an todn cda céng trinh 1
(@ &(@) <z, F=1m} &= {=)
D3 tin cdy 13 xdc suflt ddng thoi [6]
Fowy = Prob{{s : &(@) <35, j=1,n)) N (3.1)

trong dé z;, y = 1, m 14 cic dai lwgng t4t dinh.
Ham mif 49 x4c zuilt ddng thed

8™ F(z)

7 e 3-
95(1) é‘zlé’a:g...azm ( 2)
Ham phin phéi xdc suat di véi mot bién z4 13
Ff(xk):Fs(oo,...,oo,rk,.r..,oo} (3.3)
Gradient cda Fe theo bién zx 12
3 3F:(z
Eyn (co,...,oo,xk,oo,...,oo):——gz{—k—kl (3.4)
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Theo dinh nghia {3.2) thi trong x4c suit {3.1) ta chi gi lai mét didu kifn £e{w) < 24, didu
&6 khéng thich hop véi bai toan thigt ké, vi ngudi ta cin xét t8c 46 bién thién cda 48 tin ciy theo
tirng tham s8 thi€t k& trong khi cic tham s8 khéc gifr nguyén gid tri.

M3t khdc, cac tham s8 khdng chi chiva trong z;. Do dé gidi bai todn 43 nhay ndi chung khéng
thé di theo con dwérng tim xéc suit ddng thei hay mat 4§ x4c suit ddng thoi va mit d§ riéng cho
tirig tham s8 thift k& [5], '

Trwing hop rigng khi cic tham s8 thidt k& 13 z; hodc z; 1a ham cda cdc tham s8 thift k& thi
c6 thé gidi bai todn dd nhay bing cich tim mat d x4c suft.

4. PHUONG PHAP GIAI
1. Trudmg hop ridng, khi xdc suit tin ciy chi phy thudc mdt dieu kién

Fe(z} = Prob ({&@ : ¢(d) < z})

&

dFel(z
selz) = ) Ry = [ aela)a
Néu £(&) 13 dai lrong ngau nhige chuin thi
. _ zr—a '
P = Prob (¢(@) <z) = [1+8( S )] (4.1)

trong d6 a 13 k¥ vong todn via S 1d 43 léch chuin cla ¢(w}, ® 12 ham Laplace

2 7 ~?
0

a3
Vi vay viéc tinh _8_1;’ = {——Pi} ¢é thé tién hanh d& ding
! " Owy
8P _10® . 68 90 ., w-a
Sw; 28w, m dw; It Ow; T8
Ky vong a = (@;), &; 13 k¥ vong cda w;
S = const
a 102 80 2 _a.
3 = = 2 cd
Bw; Sdw; ' Bt ar
AP(&(d 1 2 4 i
(@ <z A (4:2)
Ju; Sver Fuy ;

Céc bién thift k& chiva trong a, ta xét sw bién thidn ngiu nhién quanh gid trj trung binh.

Nhw ta d3 bit, d€ ¢ng dung trong cdng t4c thict k&, ngwdi ta tim x4c suit an todn phu thudc’
vio gid tri cda hé 58 an todn m. ‘

D& don gidn, ta xét cho trwdmg hop &ng sudt moét chidu, ching han chi dng suit kéo o, o 12
mdt dai lwong ngiu nhign dwoc goi 13 fng suit thwe (0w ), k¥ vong cia tng sudt thuc 13 Gng sudt
tinh todn oy;.

Néu chon digu kién an toan 13 a5 < 0 thi khi o 13 dai lwrong ngau nhién chuin ta cé

P(Uth < att) =03
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P - 3 . F) 70
Dé ning cao d5 an todn, ta cb thé chon oy = —
m

Khi tinh todn theo Gng suit cho phép ta cb thé chon og 1a gid tri trung binh thdng ké gia tri
ben ciia vit lidu, né dwoe xdc dinh theo k& qud thye nghi¢m.
Theo cdng thic

R CD)

trong dé X 13 dai lwong ngiu nhigm, £ 1d mét 56, a 13 ki vong, § 14 A3 1éch chufn. Ta cé
1 ~1
P(O’th < mcrtt) — —{1+ @(u)}
2 Soth

trong &6 S,ep, 12 d8 léch chuin cia ng suit thuwe. Cac tham s3 chiva trong oy

Twong tw (4.2) ta tinh dwge dao ham cla x4c suit tin ciy theo cdc tham s8 thit ké.

2. Trudng hep tong quat. Khong mat tinh chit tdng quat ta xét tru'érng hop x4c sudt tin ciy
phu thudc mét hé bit ding thirc

P{t) = Prob ({d : &(@) <0, i=1,n})
Tuyén tinh héa cic ham & (J) quanh gid ¢ri ky vong Ed cla o ta cé:

& (@) = 5) + Z 3 -Aw; +

- ~
B3 qua cdc s8 hang bic cao ta cé

P = Prob (Z U, ;(E@)Aw; €0, j:fr_l.) | (4.3)

trong dé Aw; 14 cdc dail lu'cmg ngiu nhién dd nhd,

Nhu viy bai toan din d&n tim x4c suft ddng thi thda min mét hé bit ding thic tuyen tinh
cta cde dai hrong ngiu nhidn.

Ngay viée tinh (4.3) cling gdp nhidu khé khin, cho d&n nay chwa c¢é phuong phip hiru higu.
Didu ddng chd ¥ 1a céc phwong phip hién hanh {6] 351 hdi s8 théng tin qué 16m, thwe t€ khong dip
éng diroe. D& d4p dng cdc ddi hédi cla thwe t&, khi xét cic hé thdng cb xdc suft an todn cas, va
str ¢8 13 12 chc bign 8 hiém (x4c suft bé) ching han d8i véi cic cbng trinh xdy dung dwoc thids
ké mdt cdch nghifm tdc thi ngudd ta ding dang gin ding (2.3) hay dang gin ddng cda (4.3) nhw
sau [4]. ,

P = min {Prob( " ws(Ba)Aw: < o} (4.4)
3 -
t

Pitu nay tring véi quan nidm quen thudc trong xay dung 13 kifm tra an todn mét két ciu (hé
y&u t8) nao d6 ta chi cin kifm tra tai céc tift dién nguy hifm (noi ¢6 vng suit, mémen, chuyén
vi,... dat cwe tri). Mat cach tinh khac x4c suft {12) 43 dwoe trinh bdy trong [4]. Khi cé cich tinh

d5 tin cdy P(t) thi ta tinh du-crc bigu thirc gin diing B( ) £ { /_\w( )} .

5. THI DU

Xét dim twa don gidn trén hai géi, chiu tdi trong t&p trung F tai gita nhip v lirc phan b8
d%u cwdng 4 g, ti€t dign chi nhit b x A, chidu dii nhip £ (hinh 1),
F

ZSHHLH iy .
/ o h
I ‘ + b Hinh 1
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Hiy tim gradient cla xdc suit tin ciy theo cdc tham s8 thidt k& = F, 4,8, h, ¢

‘ £ . i, qia s .
DEdang ta cd oppy =0 (E) Vay ta ki€m tra ti€t dién giiFa nhip

&\ _312Fi+ g2
ran=2(3) = 3T
ta col ghn diing k¥ vong ciia ¥ 1a gid tri cda W khi ce 4n 13 k¥ vong cia ching tirc

$=U(F,L3hb) VA P=0m

Xac sudt an todn eda dim la

| =w(F,t.q,h0)

1 -1
Prob(opax < mon) = —{1 + @(u) }

2 Soan
trong d6 Tmax = @, § = S5 = const ¢é nhw di bift.

Do thwe nghiém, 5,,, dwgc tinh theo cdng thic

Tth

S = Soun = \/SE+ 87 + 8} + 57+ 52

trong dé Sk, Sp, Se, Sn, S 12 45 18ch chufin cta cic tham s8 F 6,4, kg

arP 139 1 —{m=1 223 JY

— = e — e -

gF 28F S\ 2 aF
m—1 2.2

§£ 34 2
aF 252w E}Lﬁz

8P 3RS {F+§E]
3h 282 PR
. m—-1 u.: —_ —
AP 3~ oT it
ah 25+/2n PR
m=-1}%a7 - = ot
3P 3 UH 9F I+ gt
8b 45+/2m P
8P e P
8g 482 R

Céng trinh ndy dwoc hodn thinh véi s hd tre cda chwong trink nghién ctu co bin trong
link vyc khoa hoc tw nhién (KT-04)
- Dia chk Nhin ngdy 22/6/1994
Trudng DH Xdy dung
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