Tgp chi To Hge T.¥I, 1984, 88 1 (Trong 18~24)

THIFT K& KET CAU HOP LY COT TRU
CG DAY NEO UNG SUAT TRUGC
pANG BINH 10C
| §1. PAT VAN DE

Try lé két cdu chiu tdi t1ong ngang rdt 16n duoc st dung rong rii trén thé giGi
va trong pwoc cho nganh truyda thank va truyén hinh (hlni’l 1).
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Mgi duag bai todn thigt k&€ tru 12 gidi md: hé phuung trich phi wvén:
~ Phyong trinh tim mobmen g8 tua dan hoi:
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. Chuong tripk e chayes

| va unyg sudt ol ddy weo thode cing rhey i
et ) )
) =0 (1.3)
k=1 }
. n
. - Ricosgp — Fdil COSH i Z Ty cOspg = 0, ' (1.4)
C k=1
} m
— R sing + Fai cosai Z oy singr = 0 (1.%)
k=1 <
DE gidi hé phuong trinh trén, ngudi thiét k& phdi
— Gi4 dinh trudc mér 8 5§ Héu:
n — 3¢ lugeg ting neo .
m— 56 lugng day neo & mdi ting neo ‘
5 a — canh tige dién than try
I; — chizu dai nhip tru : ]
2i = goc cla diy neo tng i so voi phuong ném ngang:
p — goc clia phuong tdi trong gid so vi tryc chudn Oy
gx — goc clia diy neo thi k ting 180 voi truc Oy
¢; — 46 léch tam thing dGng do ddy neo lién két -léch tdm-
. ai by, ¢i — cdc bé 88 xét déa doh hudng cla luc doc. (zem [1])
v ' gi — tAi trong gid teée nhip try tha i '
g, — dién tich tiét dién than try C .
Fai — dién tich tiét dign diy neo ‘
Go: — tng suft trudc trong ddy nev .
—~ Cac in 56 phél tim I ' B
M; — mémen udn tai gbi tua tha i
yi — chuyda vi tai g8i tua dan hdi thé i
. R; — phan lyc tal gd7 tya tha i
vy — chuyén vi clia mét neo
o, — ung sudt trong ddy neo
~ Thong &6 xdc dinh ding dan: ‘
M; — lue doc trong this try
(s m ’
E L o '
N = %— (CEES LY gfi + Z o Fai sine: (16}
- - :
i f=T k=1

treng dé:
LG — thag teong luong cdc thifr bi trén thén try ' -
g — trong luong don vi thin try i

— Khi giai hé phuong trinh phi tuyén, d8 so o tinh phit hep véi sy lam vide

thit cha try, ta c6 ditu kién yi = vi. Do d6, ¢in digg phuong phép tinh lap ding din 48
tim hé 80 do céng cha gdi tus a ' ‘

- ' (1.7)
¥i
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"if‘i:mg{ diu, =em rhaa try lam vide nhy dam lién tec trén cdc gol tira cing; thift
k% sa bd duge Ry Bigr Ry gial hé phwong trinh {1.3), (1.4, (1.5}, duoc v v o, th
dé tira duoe vi, Gidi hé phuong trink (1.L) va (1.2} & gial dogn thidr k& kit thae v2 tinh
lip he s& v, duge M, Ry, yi. Trong giai doan kér ¢hic, xem thin try nhu d%h_n liga tuc
dat trén cic gSi tga ddn hdi. ‘ _

K&t qud tinh thudng qua an toan hodc khong ben, dn Jinh va bign dang qué 10,
Nguyén ehin 12 céc s liéu gid dinh ban d3u thudng chua duge hop 1§, _

Gin ddy, cdc phuong phép thidr k& hién dal phiv trign 12 van dung Iy thuyét todn
digu khi€n, toin quy hoach va di2u chinh noi lyc trong k&t cfu ngay trong giai doan thife
k&, Nhitu tdc gid di nghitn cdu vng dung khi thidr ké dim siéw tinh, dan, B¢ day
cidng... nhu LM, Rabinovich; K. M. Kbu bérian ; K.G. Prétazdp, 1.UA. rétxie, Al Vindgrat
d8p; A. A. Chiras, V! V. Trophimovich [2] g ,

O bai bao nay, tic gid dé cap dén viec sit dung Toan quy hoach tugén tinh va digu
khign <ng sut truée trong ddy neo d& phin b8 lai 0di luc trong thén tru, chuyén vi mit
neo lam cho gid thanh toan tru gidm hon so voi gia thaph ca phuong dn thiée k€ cd,

§2. GO 8O THIET LAP BAI TOAN

2.1. Tic gia vin-stt dysg cdc gid thi€t co bin ofr :
- Thin try ¢ ¢ifr dién khong d&i

— Tdi trong gié trong ting nhip tre khéng 481

— B qua dnk hudng clia Tye cit

— Céc ting nec xem nhu doc 1dp vo&i nhau

2.2. Dign tich tiér dién thae tru i trong ham muc tiéu (2.2} duge tinh theo cong
thic ctia Taxinski ] . - .
‘ - Mi N;

1 N -
Hy= - (Z.1)
_ pR PR

trong do : 7

R - cuong dé tinh todn cis var ldu lam thén ey

¢ — hé 58 un doc :
e = W{F — bén kinh [&] cha tiét dién thén try

Vi cac 30 liéu chon ban d4u dd tuong 481 hop 15 ngay khi thidt k€ s& bo nén ki
thigr ké kér thic trf s8 o vd ¢ it thay d8i, khong dnh hudag dén két qui dnh [21. Vay

g, @, R xem 13 hing s3.
2.3, He 58 do cimg g8 tua vi trong phuong teinh {11} va {1.2) 12 bam phi
véi dng suft tradc o, [1] cho néa téc gid 4 '

_ cuyén
bai oo cho hop Iothi-sé phin b3
lgi duge 0ot lue My va chus®a vi v,

2.4, Ham muc tidg:

{J giai doan thidr k& kéc thde, 1y gid chanh var Héy thin tru 12 hao mue tis
LT . ' '
[ T\ T el e L {2‘2)

P - hé s8 kér cin

v — trong lugng riéng

e - gid thank don vi trong tuong
L — chitu daf ship tru thi

o — s lugng ting neo

RS I




chon tronyg cie Iy omod W, o6 pid vl dwong 10
= i n

ahdr 4% tish:

CoF by e, z h : (2.3)
' 1

' . 5
Lam cuc tity ham. myc tidy tuyén tinh {2.3) theo Iy

2.5. Ham rang budc _
— Higu kifn bén va an dinh _ ‘
. M; - N3 )
| Fize -t~ X
. B S -

— Pien kitn chuyén vi: -
- | | yi 22 0 (2.5)
' vi < L (2.6)
‘ . ‘ 100
hi — d& cao cfia ting neo thir i ‘
— Dite kién cdu tao: . : S _ . - T
' Fi >0 (27

Néu Fp la dign tick duoc chon lam™ ham myc titu vi 6 gia tri duong lon nhdt,
¢hi chc dién tich con lai Fj (= 1. .., n) va j ==k, phdi théa min dizu kién:
. Fr - Hj >0 ' R {2.8)

o2 bio dam tinh chit hop Iy thi Fi tim duoe sau phii nhd kon dién tich tiée dién
shan tru dF chon & glal doan thidt ké so ba 1& Fo: _

Fo— Fp >0 @9y

Ngoai ra, do suy luin clia ngudi thiér k& va cin cir vaQ bizu 3 mémen udn, chuyén
vi, nguoi thidt k& cing dGinh trudc duge v hudng cla phucng 4n hop 1§ s& co mbmen -
nhip v& mémen gdi la ¢o gia trl durang hedc dm. -

Thi du =

M0 (210)
Mi<{0 : L (211

~ Lam nhua vy, aidn cang bude thu hep, s8 bién ‘gidm 1o rét, phuong dn hap Iy g
zac dimb 42 haon. ‘ ‘

§3. BAI TOAN THIET KE HOP LT TRU

3.4, %éc dink cac théng sd hop v s
J-giai dogn thift k€ so bo xem _ ,
g A

¢ ‘m Tide trén géi cling chiu aén " ) ~I
whn, oo Gng sudc déo tal cac tiét dién K’\’ R 4 ?,W

kS

¢hi ac dink dugc chizu dai akip try hop ——

Iy ;. Xac dink 8 lugng ting neo n, My s T ,
goc caa diy neo w;, phan luc cla gdi o T M Mt
cing Ri, trén co 6 gia thanh vit lige ‘ e et !

Lim than tru va day neo nho nhit. Tu iy T\;\ Pl

dé tim duoc dién tich tigr dién thén try o QMMW“ : 1 7!

T, tif dign day nee Fai tuong déi hop gl vy | 7

19. Chuyén sang giai doan zem than try Memax '

Ctrén ghi dan hoi Gidochiée 4% chénh ' ik 2

lech dng sudt ciia diy neo dén gid va
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trece gic 1o Aay vh g audt trude ¢ trong diy ngw W osep. Gidl bE phuoug trish (1.1 dani
{1.5) {}u\;c bitu d8& noi luc My, Wi vd Lhuvw vi vy (1;. 88 Didu Fi, Fai, My, Ni, yi i
chi [z tvong d&i hop 1y v1 con zem thin try nhu c6 g8t cmg vE gid thic!: 56 lidu Toi chua
chic 47 w81 uu.

3.2, Thigt k# ditu chinh hdp 1y hon
a) Phin tich mdt nhip tru nha & kinh 2

IM: = 0 duge R

EQ = O duge R

. . Ry
‘Ji tfi Cé M"ma)c lﬁ: Cox = -wl—'i
. _ g
Phas luc g&i tua i: ‘
Ri = R"+ RS

Tinh NI va N¢: lye dc;c trén va dudi mit neo tnu i theo (1.6 C)
Tinh Mgi = Ri.#i:mdmen udn léch tdm

vy Viét phuong teinh moémen géi va nhip theo in & Ayy vai

. ‘ Ayi =y; ~—,Y,i.~1 ‘ _ o (3.1)
ta o C T
I 1 Z:\)H i
Mi],ﬁ“““ME]'%‘Ml"“RIquﬂk'f'N[_XV + gl s = (3.2)
. 4 Avi i A '
Mo = My = s Rills = x) = N§ 22 (- SN —w)z (53
c) Viét phuong trinh dign tich ti&t dién than try theo #n 86 A¥i
t
. Fg“. . M; .1 4+ Ni_s (3.4);
: ok ol , _ .
P i\'/iirﬂax Nd
Fi e R L (3.5
ek pR

d) Phin tich cdc bam F tinh theo (34) va {3.5).

Chon ham Fy ndo cb gid tel-duong 18n abft thay vio Bity thig (2 3} ¥4 chon ldm
him muc tiéu tuyén tinh theo Ay \
} Vit cdc ham rang budc 13 cae bat déng thie (2.4), {(2.5), (2.6), (2.7}, (2.9),

{2.95.. theu in 88 Ay

£y Giai bai todn quy hoach tuyén tivh va lam cuc ti2u héa bitu thirc (A 33 théa min
cic dieu kien rang budé (2.4), (2 ')) Dung phuong phap don hinh n€u cd phiku dn 84,
Ding phuong phdp hinh hoc néu c6 bai %n 6, Kér qud duge Hyi.

g) Tim lai gid tzj cdc mémen theo (3.2) vi'(3.3), phin lyc Ri dién tich thés teu
theo {3.4) hodc {3.5).

Tinh lai ban kink 16i ¢ = WJF;, Néu p khic it hon so véi thift k& ci thi khoag
phéi tinh lap. : .

b} Tish lai day neo : Véi cic 88 Iiéu,nop Iy dd tim duoc 1a v; theo (3 1} va phén
twe Ry, Gidi lai h¢ phuong triah (1.3), (1.4), (1.5) tim o, hop ly v fng sudt trong déy. -
neo oi. Trong nhitu trudng hﬂp khong ¢lin guz nguyén Fgs off, ma khi tim Iai 5,1, €8 thif
gidm Fai d& ha gid thinh toin try vi ¢6 yi va Ri hop 1y hon trude.

i) Tidh lai lgc doc trong thdn try theo (1.6}

i) Kidm tra bén va Bn dinh



Thigt k& két cfu tru Ang ten nhu & hinh 1.

Thisr ki cde thong 58 hop 1j:

Kér qud tim duge 1a: )

Thin tru: 73 = 4312 = 1238cem?, g = 0,26t[m, Wi= 0910 cm®, M¥ = 35,54 tm,
M® = 55,64 tm, M$ = 29 tm, M3 =31,4tm, M§ = 2504 tm, Mg = 11,86 tim, Mgy = 50,10 tam;

_ N° = 148,11 t, N} —12640 i, Ndl = 138111, Nd = 118,991, Ny = 14213 ¢, Nz = 13369 t;
R, = 6,748, Rj = 454t By :(1t

&
§

- Day nee .
thng 1: Fa1 = 29em?, a,1=0,85tfem?, y1= 15 50 cm.
ting 2: Fao = 10,7cm?, ooz = 2,5t]em?,  yz =1640 cm:
Kidm tra hin: ) -I '
5564000 142130 . o
ol = 2 + > = 1767 KG]c:m2 *» R'= 1600 KG/em? .
9010 0,965 . 124, o o

7 o chon so bo chua hop 1y, cin dzéu chm‘n 1;11
Thidt ké dibu chink hop 1§ how : St
Viét phuong trinh mémen (3.2) va (3 3)
Mv 1108 — 122,68 Ay, ME = — 874 - 14331 5y — 1226 Ay
550,04 — 55,17 1 412266.312, MY == 025 ~ BLi4 Ayy
Vigt phuong trioh diéa tick (3.4). (3.5):

F = 0,0092775 + 0,0099521 yy + 0,0085201 Ay
¥y 1 =0 ,0072467 + 0,008520 Ay, )

F% = 0,00874 m?

oF = 0,012433 — 0,0038125 y1 — 0,0085201 Ay2

F2 = 0,0003537 — 0,00 36347 Aye

o

v

Phin tich thiy T2 12 16n nhic khi 0 <C y1 < 0,220 m va 0 <5 Ayp 0185 . Chos
ij 1;»-17115{{11 muc tidu:
= 0,012433 — 0,00383125 y1 — 0,0085201 Ay

Cic ham rang bude

yi S B/180 = ’3’8_;7 om, ¥z < hzjtl()ﬂn = 65,5 cm;

>0 hay 0,003156 = 0,003783 31 ~ 001740 Ays > 0,
F_p§ 50 hay 0 003186 —0,003183 y1 ~ 001704 Ay 2> 0,
F2 . F% 50 hay 0,00369% — 0,00383L 1 —0,008520 A2 22 0,
F¥ _F2 %0 hay 0,003077 — 0,0038312 y — 0,002885 Ayz >0

MI >0, MES0, ME<CO, M§<O.




phuwone phap niob o

1\1;‘: = o 0,05 4, N’g - - 3(5525 \jl ) = 22,51 13
R =6,20¢0 ¥ =8,04:, Rz=17001

fal Juge:

Lw' neo t’flrg 1

e Go=2,dd tfem?,  op =418 tjom 33 = 0,466 tjem?
y1 = 10,8 ¢m, Far = 2,9 cm’ Ay = 3,02t fem?,
Jay neo ting 2
5, = 2,7 tjem?, 51:464tfcm~ . o3= 113t jem?;
yg = 20,6cm, Fay = 9,40em®,  Agy = 355¢/cm?

Tim lat kge doc (1.6)
N3 —26 99t, N3 =11390t, Np=11750¢, N; = 146,171,
Ny = 12101, Ni = 1417, N, = 15147¢,

Tim lai dién tick thin try {3.5) i%uc;c, ﬁ“ 123 em®, -vin chon nhu thiét k& trude
Fi=4. 31,2 =1248cm® nhung kifm tra ben dqi yéu ci‘au:
C 4101000 146170
57 == s - . 617 2 I = fLéOOkG]sz

9910 + 0963 1248

Nhu vay, ditu chinh lai dng sudt trude trong diy neo vin gitt duwge didoe tich hop
1y clia thén try ahu O thift k€ cii, lai giira duge dign vich tigr dign day neo. Trong luong
giam duge

10,7 - 4
) iﬂﬁ =12 %
10,7
 Dia chi:
Bai hoc tai chice AN

TAL LIGU THAM EBAG

t. CABHMIIKHI T A, QCHOBE  UDOGKTHPOBRHNY  AHTEHHBIX KOHCTP YK IHE
«Cpase», M., 1073, :

2, TPOOMMOBHY B B, HEPMAHOB B.A Ops INMATBHOE  TPOCKTAPORAHHE
MET&IAHYICKIR LUHCTP\;R mm © By % ] 5 :

—1;, ;3, {1 L iQO"

I
3. TPOGUMOBIY B, I, TEPMIHOE I8 OpedBAPHTEILHEO

HATIMDKEHHEX BAHTOBHIY CHOTEM. & by

OPTIMAL DESIGN OF MAJT SUPPORTED ON PEES

(,4')

TEESST ANC HORTIES

In this paper, the aurhm uses the method of my 1t]1mnat;ca1 programming for the optnnal
design of a mast with prestressed anchorties. The (JUJLCM\H., functior: is the minimun cost or

material volume of the whole post and ties. The restrictions. are mechanical and techrical”

req@irements such as the conditions of strength and stahility, the deflections of anchored
kuoots. By aDpl‘.fJ“g the design method for a direct problem, the author has found out the efficient

prestress in the ties, \mthour any previous suppomtzom of th- ses their volume, 8s commonly
st welght in comparisen with other

resolved. This optimal design would save 12% of the
desipn.
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