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MOT TRUONG HOP ON DINH TiNH HOGC
CUA DAN KHOAN TU NANG

ENTOV V.M., PHAM HUU TV

Trong hai mwoi nim tré lai diy trén the gis phat trién rat nhanh nginh khai thac diu khi
ngoai khei va & Vigt Nam hidn nay dang khai thic & ving bién Viing tiu. Dan khoan kiéu tw
ning 13 mét trong nhirng phwong tién dé khai thdc dau khi & nhirng viing ¢6 dé siu tir 100 mét
tréd 1én. Thiét bi ndy <6 phao ndi vi it nhit 1h ba chin d3, thudng 13 hinh tru trdn.

Khi vAn chuy?n trén bién, cdc chin d& duwoc kéo 18n trén mit nwée va 8 dinh lai theo chigu
thing démg. & cac vi tri khoan, cdc chin d& dwge ha xuéng ddy bién vi ¢ dinh dwéi diy bién
trong dit, sau d6 dan khoan dwgc ning 1én khdi mit nuéc theo cic chin d& nhd nhirng thiét bi
dic biét d€ khdng chiu s va dip cia séng.

Trong qui trinh ha cdc chin d& cda dan khoan tv ning, do dan khoan n&m trén phao néi nén
phin trén eda cdc chin d& chiu tic ddng cda lwe vi mdmen do séng gdy ra, phia dudi cia cde
chin d& chiu tdc dung cda dp lwe thiy tinh. Nhw vy xudt hién van 48 c¢in phii khio st tinh 6n
dinh cin bing cta hé céc chin 47 va dan khoan khi ha cic chan d& xudng diy bién.

Trong bii niy chi y&u xét bii todn vE& &n dinh tinh hoc cua hé chin 4% - dan khoan trong
nwéc yén tinh. Bai todn dé dwge md hinh héa nhy sau: Xét 6n dinh tinh hoc cda c¢dt try trdn
ngip thing dfmg trong nuwde bien, nude Hidn & trang thai yén tinh, phao néi va dan khoan phia
trén mit nuwdc gdn véi cdt tru chiu tic dong eda mémen M phla dwéi cha cdt tru chiu tdc dong
cla tai trong 4p lwe thiy tinh ¢ nio d6.

Vin d& d%t ra la: Tim gi4 tri tdi trong ¢ vd mdémen M t&i han d@ ¢t tru bit diu mit 8n
dinh. Trang théi cda bt tru twong wng v&i trang thdi mat 8n dinh goi 12 trang thdi t&1 han va
tai trong, mémen twong ¥ng goi la tfu trong vi mémen t&i han.

1. NHUNG PHUONG TRINH CO BAN

Hé phwrong trinh phi tuyén chung cdia bdi todn &n dinh tinh hoc cda thanh tru tron &3 dwoc
giéi thigu trong [1], & diy tdc gid khio sit mdt truwdng hcp &n dinh cda thanh try manh trong méi
trudmg khcmg khi. :

Vin d¢ 8n dinh cda thanh m&m ngip thing ding trong nwée diu tidn dwoe khio sit trong
[2] v6i digu kién mit 46 bing mit 4o cla nwéc, phia trén cda thanh chiu tic ddng cla lyc tip
trung c4 dai lwong bing trong leong cla cbt mtérc rgip trén diu cda thanh.
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Téc gid d3 tim dwge dd dai t&i han cda thanh 14

El

Lgp = —,
o pogl

{1.1)
& diy:. . -

po - mit d6 clla nwéc,

Iy - mémen quan tinh mit cit ngang cida thanh,

I - mé men quan tinh cda hinh bac quanh hinh mit cit ngang thanh.

Trong [3) 44 nghién cu &n dinh tinh hoc cia thanh thing déng ngip siu trong nuée chiu
tic ddng cha 4p lwe thdy tinh & phia dwdi thanh. D3 dai téd han eda thanh dwoe tim & dang

7,84ET
vF 7
& diy v - trong lwong cda don vi 48 dai thanh, F - dign tich mit cit ngang thanh.

Tru trdn véi dién tich m3t cit f ngap thing déng trong nuéce chin tic ddng cda tdi trong g
nao d6 & phia dwéi sé bi lach khdi vi tri thing dimg véi khodng cdch 13 z(s), s 13 bifn s8 theo
chigu dii cda tryc tru tinh ti phia duéi.

'S} xAp xi ban d3u ¢ thé coi z 13 dai lwrgng nhé, cé thé bd qua cde dai lwong z ¢6 bic 2 tré
18n. M6 hinh todn hoc cda bai todn trén dwgce rét ra tir hé phwong trinh déng lirc hoc chung cida
thanh trdn dai ngip trong nwée bién {4].

Hé phwong trinh d& xdc dinh d6 1éch z va ndi hre cing doc theo truc T vi€t & dang:

I3, = (1.2)

a4 BEYA dz
e E[d—f— — [T+ e fild - 8)a)—5 152 Pflg =0, (1.3)
{;E.::'i( dT ’
o ds = pif1g. (1'4)
Cic phuong trinh (1.3}, (1.4) véi cée digu kién
tat s = d : :
mogf aZ dZZ daz
M=—-—=Fl—— — =20
fi ds ds?’ ds® ! (1.5)
tais = 0:
az
Z -_ 0, '&_‘; — 0,

din dén két qia {2].
Gid st cdt try ngdp trong nwdc dd sdu d k& tir mit nudc, ta céd lyc thiy tmh tdc ddng vio
didy diwrdi cda <8t tru 1a:

-

To = —pz frgd. ‘ (1.8)
Trong cic phuwong trinh trén E - médun Yunga, /- mdmen gddn tinh cda mit cit cdt try
pz - mat dd cla nwéc bién, p; - mit 46 clda vit lidu bt tru, g - gia t6¢ trong trudmg

3

pfv= fulpy — p2)-
Tir phwong trinh (1.4} ta rit ra

T=p1f195 +Tp. ' (1.7)
Sau khi thay (1.6) vio {1.7) v sau d6 vio (1.3) ta thu dwgc phwong trink
d*z  d,. dz,
EIET—E;(prgS-d—;) =0, (1.8)
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Nghiém cta phuong trinh {1.8) thda min céc difu kién bidn:

d
s=4d: M=ad—f, Z =0,
&z £2 : -9
$=0: ds? =0 dsz o

Qik sit p2 > py tir (1.8), sau khi 3 Hy tich phin theo bién s ta thu dwge phuong trinh

ds® ds El

Ta dwra vio bién méi v = dZ/ds, s = 4 £, tir (1.10) ta thu dwoc phwong trinh vi phén thuin
nhit bic 2 '

©(1.10)

d?y s Bfigd® R
A afu=0 o A= _ 111} .
gez TALu A= TE ()
| Nghiém cda phrong trinh (1.11) théa min cde didu kidn bifn
| du  od-u(l |
R !
> (1.12)
du £ 0
d_é - 01 S 7 )
e ditu kién d?u/d¢? = 0 khi € = 0 dwoc thda min tw déug.
2. GIAI BAI TOAN
Nghigm cda bai todn {1.11}, (1.12} 14
| : a-d-ufl . 2 5
o W . St S VA O Sy, g/ 21
'U.(‘-,} E[)\.Jg/a(%), .s : 1/3(3 S )» ( )
Ju - him Besel loai mét.
Cho {2.1)thda min didu kién bién tai & = 1 ta thu dwge phuong trinh
2 ‘ o2 R
EI/\.JQ/G(g/\‘) +a;d<J-1/3(§)\.)=0, {2.2)

~ dai lrong a 6 thi nguyén ML/T? trong a6 T - dic trung cho théi gian, M - dic trung cho
khéi lwong, L - d3c trung cho d3 dai, nén ta cé thé djt: :

o = fiffgd’

trong dé 7 14 dai lwgng khdng cé thir nguyén.
: Bi¢u din him s§ J, theo liy thira cda A = A? vi gi&i han & tdng n s8 hang, ta dwa vide giki
phuong trinh (2.2) vé gidi phwong trinh dai s3 tuyén tinh bic n:

A(a()‘i'alA“i““‘“f“anl‘\”):Ol . (23)
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& diy:

__ 1 . f
ao I‘(S/S) I‘(Z/S)""’
T - r(z) - 0 £ (2.4)

_ 4+ .
S a3 [ D(2+k) T(E+k+1)) z 11+ Z
Phwong trinh (2.3) dwoce gidi bing phwong phap s8. Ching ta hay xét nghiém cia phwong
trinh (2.3) phu thudc vio hé s8 4 tirc 13 o, 6 nghia 13 tim mé&i quan hé gitta mémen da cho & dan
trén cda cdt tru va d5 dai t41 han cla cdt tru.

3. TRUONG HOP RIENG

a. Trudmg hop 0 < § < f,n (B, Xéc dinh trong qud trinh tinh vi cé thé ldy x3p xi bing
0,043)

Tir cdc quan diém vt Iy ta s€ chon nghiém cda (2.3} A A, = 0, cé nghid 1a d, = 0. Dien &6
dwoc gidi thich nhw san: Véi digu kién lién k&t khép & phia trén , dudi tée dung cda dp hre thay
tinh & phia dwéi cda tru, ¢bt tru s& mit &n dinh. Do mémen cho trudge & phia trén thay d4i trong
khodng (0, Myn), (Mgr = agn - PrE ¢ = 1) khéng thé cin Jai mémen cla lyc ndl tdc dung vio cdt

tru, €8t tru sé xcay quanh diém twa phia trén cda cdt try cho dén khi nim ngang trén mit nwde.
1, €€ ] c

b. Truong hop 8 > B,
Nghiém cda (2.3) 13 A, > 0 va phu thude vao §, khi g ting, A, clng tdng theo, c¢é nghid la
dgn ciing ting theo, khi f -+ co phuwong trinh (2.3} tré thinh

2
3

Phwong trinh (2.5) twong tng véi didu kién thu dwee cda trudmg hop cho lién két ngam &
phia trén cdt tru [3].

Nhu viy khi § ting dén co, nghidm cia phwong trinh (2.3} ting theo va gidi han béi nghigm
ctia phwong trinh (2.5). Didu nay gidi thich nhu sau: khi mémen d3 cho & phia trén ting din tir
gid tri My, d3 d3n din cdn lai sy quay cda cét tru va mdmen &3 chng 1dn, gdée léch cda cbt tru so
véi chiBu thing dirng cang nhd. Didu kién cho mdmen M di 1ém twong éng véi digu kién ngim
chit & phia trén,

Nhur viy duéi tde ddng cda dp lwe thiy tinh & ddy dwdi bt tru, didu kién ngim chit & phia
trén tao cho ¢dt tru én dinh hon digu kién lién két khép. Didu dé twong wng véi diku kién phao
ndi ¢é chira dan khoan ty ning phéi cé trong lugng 16n. Mdi lién hé gira 46 dai téi han clda cdt
tru d,;, véi hé 58 F hay mdmen M dwgc cho & d6 thi Hink 1.

Twong tw nhir trén ta xét bai todn vE 6n dinh tinh hoc cda ¢6t tru thing ding véi cac didu
kién nhw trén va phia duwéi clia <6t tru ngoai tdc dung cha 4p lue thiy tinh, cdn cb treo thém mbt
khdi lwong m. Lo gidi bing s8 cho thiy khi m cang lén, d6 8n dinh clda cdt tru ciing cing t¥ng.

J—1/3( X)) =0 : (2.5)

- -
KET LUAN
D& dim bdo cho chin d& dang &ng tru trdn ¢é d6 dii d cho trwde ngip trong nwée yén tinh
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dwge 8n dinh phé,i didu chinh mémen t4c dung vio phia trén hodc kém thém mét khdi lwugng m &
phia dudi cﬂa ong, vige hra chon cdc dai lwong 46 phu thudc vio 4§ dai d ngip trong nirdc cda
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i ‘ PEBIOME '

"OIVH GITYAN CTATUHECKON YOTOMUMBOCTH
' CAMAIIO/IBEMHOV TNIAT®OPMBL =77 7
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B pannoft paboire, Ha OCHOBE IICHYYeHHON CHETEMEI YpaBHEHK) IHHAMUKH. MOPCKHY TPY6o-
nposcnos B [4], 6bina MccnesoBaHa cTaTMYecKas YCTOWUMBOCTE BEPTHKANBHOTO ‘KPYIVIOTO
CTEPsKHHA, HOTPYEHHOTO B TAMENYI KELKOCTEL oA, AeUCTBHEM JAHHOI'GC MOMEHTA Ha BEPXHEM
KOHIIe ¥ IEAPOCTATHYECKOPO IABIeHUS Ha HUJXKHEM KOHIE. BElI2 MOTyYeHa 3aBUCHMOCTS KPH-
THYeCKON AJIMHB! CTEPXKHA OT JAHHOIC MOMEHTa M ITOKA3aH CHocob yBeMHYeHNI CTATHYeCKON
YCTOMHHBOCTH CTEPXKHA B JaHHOM CIy4ae.
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