NGUYEN DUY CHINZ
Viga KTTV
1.DAT VAN DE.

lrong ahidu eonyg trinh oo ngank Khi toong va efa mol 86 nginh eo
lien quan nhw nginh Xay deng, nganh Y., cic the gid thudng sét dén bidn
tfinh ngay va bién trinh nim. Di nhién 43y 14 eac dao ddng ¢é quy ludt ma
ngudi ta di phat hién dwoge tir l4u mot cach trye giae, khi bisu dién s6 liéu
chudi quan tric khi twong 1én hé lrue toa dé. Thé nhung ciing di kha lau
ngudi ta 4 phéat hién dugcd ché chudi quan tric khi tugng ngoai dao dong
c6 qui ludt theo ngdv va theo ndm ra cdn ed cac dao ddng cd chu ky ooz
ndm, vai nim vd nhidu ndm. Nhidu tic gid trén thé gidi di xac dinh dvoc
cac chu ky dao dong cfia mét "s6 yéu 16 nhu nhidt d6, giang thiy, ap sudt

khéng khi... bing cac phuong phap phan tich toan thﬁng ke,

& nu-{;c ta. vén 48 nghién cfu tinh dao 4éng 6 chu LV cua cac chubi
quan tréc khi tegng 48 duge d8 clp d8n, nheng cho dén nay hiu nho chis
€6 ¢bng trinh nao nghién ctu vé vén d€ ndy. D6 v&i nghién ctru dy béo han
vira va han dai thi nghién c&u tinh dao ddng ¢6 chu ky phuc vu moét cach
thiét thue. Nhitng nguvén nhédn ma t& trude dén nay chwa tién hanh nghitn
cftu duge c6 the 14 tht nhét, nghién chu tinh dao déng ed chu k¥ cla cac
chudi 86 liéu quan tric doi héiphai ap dung cae mid hinh toan thﬁng ké hién
dai nbhu phwong phap xac dinh phd, phwong phap loe toan hoc..Mit khae,
mubn ap dyng duge cdc mbd hinh todn théng ké _phirc tap do cén phdi ¢6
phuong tién tinh toan ¢6 t6c d$ eao, bd nhd 1on. 0 cac nuée phat irién vide
ding phurong tién tinh toan dién & van cong the nghién ciru khoa heoc a3

'dmu thye hién hon vai chue nim nay, thye t& 16 & nude 1a chi mai ta buée
‘dhu. Ther hai, trong thwe 18 ching ta chua dau tw chua ¢é ngwoi di siu
nghién efru vin d& nay.

0 nuode ta c6 thd noi cic chudi quan tric khi twong  dic biét hai y&u
t8 nhiét d6 khdng khi va hrong mwa cha cac tram Ha Noéi, Phu Lién vi thanh
phd Ho Chi Minh {32 dai nhét. Chinh vi thé ching t6i mudn khio sat dao
@6ng chu ky daicha 6 chudi s8 lidgu hai véu td nhidt do va lwgng muwa cla
cac tram trén nhdm néu dwoe mot vai két luan bude diu phuc vu cac vén dé
nghién ciru khéec.
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L MOT VAL NET VE CAC PHUGNG PHAL AP DUNG:
{1.1. Pho phuong sai: ‘

Céc chudi quan tréc khi lwgng thuong dwoe xem nhu la cac chudi ngau
nhién. Khi xét sy twong quan gifra hai hode nhidu yéu 1o nguoi ta thuong
tae dinh cac h¢ s6 twong quan tuyén tioh gitra cac cip gia tri ton tai, nhim
rot va dwge nhitng bién thién ehfi yéu. Trong chudi rgiu nhién cie thanh
shin (gia tri) cha chudi cling twong quan 1&n nhau. Su twong quan frong
mot chudi nhit dinh nguoila goila Ly hrong quan. Ham biéndién mdi lrong
quan d6 lam ham tuy tuong quan

- Trong khi twgng viée goi phd 13 phd phwong sai ¢6 12 hop 1y nhit, vi
0o o thir nguyén cia phueng sai (binh phuong thir nguyén chudi quan sat).
Ham ty tuong qian kinh nghigm dume vidt & moi vai dang khae nhau, &
--day chiing toi néu ra cong thire duge dung nhidu nhit trong cac nghién ciru [6]
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trong d6: k =0, L2.M = bude dich chuyén, M 12 bube dich chuyén ewe dai;

1 N - ' L ‘
N = X '~ gia {ri trung binh chudi quan sat c¢6 do dai la N
: i=1" , ' :

R, — ham ty brong quan.

- Nhu da biét, phép bidn ddi Furi¢ dwge dibh nghia trong pham vi (—o0c,0¢)
ma 4o dai cac chudi s8 ligu quan tric la cd han, cho nén d& ¢6 thé ap dung
dwgc phép bién ddi Furié tir Ry ¢ho viéc xic dinh phd thi truée d6 By phdi
dwge nhan v&i mot ham dich chuydn (lag window) # pyo do6 nhim thu duge
mot woe legng phd gin dang voi phd thue. GO nhidu ham cfra 85 khac nhauv:
ham cira sd clia Furié, Baclé Han, Hamning, RBB, Arsac va Parzen[8]. & day
chiing t6i néu va ap dung ham cira s& cha J.V. Han (Hanning —lag window):

D, = .i...(l-{—cos =K ) dsi voir/ < MAt
2 : M S %
0 d6i voi J7/>MAt ‘ :
Trong d6 v = kAt voi k = 0,1,2... M~ 1: At buée thoi gian ciach déu
(chdng han 1 thang). Nhu vay, sau khi dva ham ¢tra sO vao cong thire xéc
dinh phd phuong sai kinh nghiém cé dang [5, 6]: - :

| 1 M—1- sk . =hk :
Phy= —1 R R. (4 cos —— y cos — ] 3
Moot E= ok o8 Ty ees Ty )

voi h=1, 2. M —1.Tai cac diém mat h=0 vah =5 gid ri pho duge xée
dinh theo tinh chét cfia né bing cdng thirc:

® & nuée ta him dich chuyén nay dwge goi la ham cira sb.
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Tw cac edHng thie (1), (3) va (4) ta thu dwge modt phd roi rac xem nhw
a4 woc luong cda phé thwe cha qui trinh ngdu nhién dwoc xét. Theo GW
Brier [3] (sau d6 J. Taubenheim [7] khing dinh thémn bing két gni tivh toan)
thi wdt woe lugng phd da chinh xac khi buwde dich chuyén cuc dai M bdng
W 5=10% d¢ dai chudi quan sdf. Tdn s5 cia dao déng ndm trong khoang:

L ko1

e T e & e Covoi ko= 1, 2. A
2MAL IMAL T H/\ ,

do do, wdc lwong phd phan tich dvoc song ngin nhil ¢ chu kY Triw = 24t
va song dai nhat ¢6 ch kv Twmae = 2MAL Tdn s6 l6n nhat cho phép phéan
tich fi = 1/2At ngu¢i ta goi 14 tdn s8 Nyquisl (k = M). Mét wée lagng phd
bao gio ciing chta mot hoie nhidu dinh phd, Mbi dinh phd dic trung cho
mét chu ky cha dao dong twong tng véi tin s6 ma dinh phd xac dinh, Dinh
phé cang ndi bat thi chu ky dao dong cing chiém wu thé. Do do, tr dé thi
bifu dién wde lugng pho ngudi ta cbd the tim duoce cic chiu ky dao déng cia
chudi quan sat. Trong thyc t& viée st dung trze tidp s hou quan tric 48
khao sat sy dao ﬁonu co chu k¥ cua cac yéo 16 khi twyng gip nhigu khé
khaw, vi bién trinh ngav va bién rinh nam trong phd phuwong sai ndi bat l1én
rit v lam lu md cac dao dong khac. Do d6, ¢4n phdi khir bién trinh ngay .
v& bifn trinh ndm (rudc khi x4c dinh pho phuong sai biug céch tinh trung

binh trwot theo céng thoe: o ‘

o i C Mir
}"\lg‘(}} T ﬁ X(E -‘\"«“ k} '1 (5)
Mi = )

frong 46 i = 0, 1, 2. N—Mq
i = céac gid tri ban dau
w - cac gik tri d3 irugt,
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i = budc trugt ham: haw kh¥ bidn irinh ngay tk

Lo e &

’Lr — 24 : khir bién trinh nam Me = 12.....

Phép tinh trung binh trugt thyc chit 1a phép loc tin thﬁp o dang don
gian nhdt véi mot trong luong loc khong (0i. Phé phuong sai tinh theo chudi
cac gia tri di trwot X cho phép nhin biét mét cach dé davg cie chu k¥ ciia
dao dong thong qua cic dinh pho néi bit cia no, ‘ '

L Phep loc ddi

Trong thye té, ching ta thuong dung mgxt 56 b:gn phap ds loaz bot cac
nhiéu loan séngngin cha céc chudi quan tric khi 4p dung mo hinh toan dé
khio sat. Thye ahtit ciia vige lam tron. (lam nndn) nay la loai bd cac dao
d6ng thn tao d2 lam ndi bit tin higu tan thip (séng dai}. Chinh vi thé m3a

M
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nguoi ta gol phip lam trom nay 1a phép loc ian thap. Mguge lai, khn khao sal
cac dao dong tan cao (séng ngﬁm ma loal bd cic dao déng tan thip thi ngudi
ia ap dung phép loc tan rao. Trong mot s6 trwong hop ngudi ta mudn kim
him nhitng dao déng ndm ngrai mot ving 1an nhit dinh va khio sal cac lin
hiéu trong dai tin chi y Ao thi ap dung phép loc d&i, Tuy theo muc dich clia
tirng bai toan ma ¢o the ap dung nhing phép loc khéac nhau [6.7] Cung v&i
phwong phap phén lich phd trong nghién ciru dao déng co chu k¥ nguai ta
thudng 4p dung phép loc dai. Phwong phap phén tich phd cho biél nhitng chu
ky chit yéu.trong chudi s& liéu quan sat, trén co s& d6 co the ap dung phép
loc déai d& phan tich dwge céc s6ng mong mubdn. Phuong phap loc dai cho
phép nhin biét nhirng théng lin chi tiét ve dang diéu va bién dd ciia dao
dong. Trong trudng hop chudi quan tric roi rac, cach déu, cong lhire loc ¢
dang tdng yuat phy sau: ' ' ‘

m

xpil = T wk)x(i-k) o (hy

; ke —1 C
trong 46 x(i) — chudi 6 liéu ban dau
‘ xpdy — chubi cac gia tri dd lge

wik) — toan 1% loc (ham trong lwong). ‘

Théng thwong ngudi ta ap dung cac oan (& loc dai xing, tircla wWk) = wi(=k)
d8i xeng qua wio). Lic bay w(e) ja trong lugng irung {am va n = m. Cong
thire loc khi ép dung him trong lwgng déi xang bay gity 6 1hd viét & dang
tién cho viée lap chwong trinh iinh todn nhw sau: :

o .
xp() =wlo) (D) + kﬁ wik) [x(i+ k) -+ xd— k] (7
2e=l » ¢

Tir cong this (7) ¢d thé tinh duge chudi cac gia tri da loc va tw dé ¢ the
zée dinh dwge cde chu k¥ ou thé cda chudi thoi gian lya chon. Mol wu thé
quan {rong khac cha phwong phap loc dai la cho .phép nhan biét linh dao
dong trong tizng thoi dogn cha chudi thoi gian ban diu thong qua sy thay adi
" bisn 16 cha chudi di loc. Trén day la ¢z s& quan trong cda vige nghiéa clru
" ¢hc dao déng cb_chu kv biing phuong phap SRt

-

, Sau khi kidm tre mbc lin oy cua che chudl quan lrdc khi teyag ta cd
¢h% chon céc chudi s3 lidéu sau vao phin tich:

Tram Ha Nois 1y chudi lwong mua thang (1886 — 1980)

| S 2) chubi nhiét 46 trung binh thing (1927 — 1980).

Tram Pha Lién: 3) chudi lwgng mua thang (1806 - 1980)

' 4y chudi nhiét do trung binh thing (1606 — 1980), -

Tram T-P. H5 Chi Minh 5 chudi lugng mua thang (1906 — 1980},

’ 6y chudi nhidt 49 irung binh thang (1927 — 1980.

Phd phuong sai clia ¢ac chubi s liéu ban diu d&u cho biél dinh phd
r&t ndi bat & chu ky 12 thang (1,0 nim) (hinh 1). K&t qua nay ril hop 1y, vi
nd phin énh ¢hinh wic (rury fugt dao dérg dn dinh cle @ ¢hiubi nhist d8 v
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irong mua - d6 chinh 14 bién trinh nam. Ngoai dinh phd no6ibat dé ra trong
ph® con 1dn tai cac dinh phy ms hon nhidu, d6 1a che dinh cha chu k¥ 6
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Hinh 1= Pbd phuong ssi ¢hudi #8 lisu ban diu.

Bing cach tinh céc gia Lrj trung binh truwgt 12 thing theo eéng thic (),
© bién trinh nim bi joai b va céc chu k¥ khac duge ndi bat lén trong phdede
¢ gid-tri d3 truot, Bing 1 cho thiy k&t qud x4c dinh phd di truot, trong 46
cae chu ky twong ¥ng v&i cic dinh phd udi bal (hinh 2a, 2b va I,
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ﬁéng 1~ Ké qui"s p‘hhn tich chu k¥ dai bing phé phwong sai cae chudi
l 45 tink trung bink trwgt 12 thang

The ) ' ‘ ‘Chu ky (unim)
by Y&y t6 khi hiu lua chon 2.9 3.3 5.0
{ L e L{fcmg mua thang i'ram Ha Noi ,

(1886 — 1988) 2,08 - -

2 — Nhiét 44 trung binb thing tram
Ha nNei (1927 — 1920 , 2,10 - -

2 ~ Lwgng mwa thing tram Phu Lia
(1906 — 1950) - 2,0 - 5.8

4 — Nhiét 4% trung binh thang irgm
- Pha Lifn (1806 — 1980) 2.0 3,3 -
5 - Lugng mus thing tram ' «
) T.P HO Chi Minh (1906 — 1980} : 2.14 - 5,6

6 — Nhiét d¢ trung binh thimg tram )

T.P Hd Chi Minb (1027 — 1980} - 3.4 -

Qua bang | va cac hinh 2a, 2b, 2¢ ta thdy rang trong pham vi-chuodi
lwgng muwa thang va chudi nhié¢t do trung binh thang tram Ha Noi chu k¥ gin
2 nam chiém wu thé tuyét d6i. Pay la dge diém dang chid ¥ ciia 2 chudi kbi
hiu nay trong pham vi s liéu hién co, D6i véi cong tac nghién ciru dy bao

"han dai phii néi day 1a mét thuan loi dang k& Pho phuqng sai ctia chudi
Iwong mua thanz va nhiét d¢ trung binh thang tram Phu Li&n khéng the hién,
duoc wu :hé d6, vi bén canh chu k¥ 2,0 ndm con ¢6 chu k¥ 3% nam va 5,0
nim twong d6i ndi bat. Trong phd phuong sai chubi nhigt do trung binh
thang tram T.P Hd Chi Minh chi tén tai 1 dinh -phd dic trung che chu k¥
3.33 nam, hoi tia. Chudi lvong mira thang tram T.P H6 Chi Minh ¢é 2 chu ky
12 2,14 nam va 5,0 nim, trong d6 chu k¥ gin 2 ndm nGi bat hon. ‘

Cac chu ky gin 2 nam, 3 pim va 5 udm la edc chu ky phu ngoai ehu
- ky chinh 11 n@m clia vét den mat troi ¢6 duh hudng dén sy bidn ddi cla eace
yéu 1§ khi twgng mit d4t [6]. Ngoai ra theo W. Boehme [1] thi «chu ky 2 dén
2,5 ndm 1a mot chu ky ty nhién duy nhét cha hoan luu chung khi quyén,
~ néu khong chu y dén bién trinh nim tdm thwong». Chu ky gin 2 nim cia

cdc chudi khi hdu chon vao phén tieh & trén nhw viy 1a ¢6 lién quan dé&n
chu k{ gin 2 aim cda vét den mat tréi va hoan leu chung khi quydn.

, T kéequé phan lich phd phuong sai ndy ta cd thd &p dyng loén 54
loc dai gin 2 nam (35 théng) v&i sy tai qua lém nhil &'chu ky 24 théng ci¥

H.E Landsberg [4] (hinh 3). K&t qua loc dai vdi fo&n & nay dugc bitu dién
ching han & hinh 4,5, Chudi nhiét do trung binh ibang tram T.P H6 Chi Minh
dugc loo voi toan t& 3,3 nim (40 thang). Méi chch rd rang ta ¢ the nhén
thdy duoc tinh dao déng cilia cic chudi khi biu nay, khi bitu dién chudi gia
tri da loc dii 1én hé toa do. Cic chu ky ciia dao déng bay gio co thé vhin
thiy mot cach cu the thong qua eac cue dai va cyc Li2u cing nhu bien 4

clia chudi da loc. -

- *{®) Cbudi phist d¢ trung binh theng trem P HS Chi Minh dwyc loe véi tods
t# 3,5 nimd (48 thing} ' ' SRR
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IV - KET LUAN

Cace md hinh toan c¢hn phwong phap phan tich phd phuong sai va phép
loe dai ho tro lan nhau thinh mot phuong phap s iri. tién loi va khoa hoe
cho viée nghién crutinh dao @9nged chu ki cta cacchudi khi Bl

phd phuong saicho pmp xac dinhecdcchuky noi bm
phéplm dai lam ey (he hda cée dao déng ¢d chuky
dd chia chudi di loe. 0o (he noi day la puucﬂ phé;
va kha chinh z4c. Hién nay, & nwde ta dang
vai yéu 16 khi hén, nhw nhiét do. lwong m
Theo chz'mg, 161, néu trude db6 xhe
vide md td cae k&t guz tinh tofn mdl ¢d
viée nghidn ctu tnh dau ddng ob GLU k\ ctim Che ehuol K;W f

fol
(dao éuacf kiu .huu; el nude {a
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