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lage 113.

VILUE CF THE PRELININAEI STRESS IN StS ENDU CC~ STRUCTIONS.

tz~ Cf tech. sciences Prof. S. A. I1’yasev~~ b , candida tes of tech.

sciences N. S. Noskalev , S.. S. Llkrcbants.: t~ SN, CSRI ( L~ WbI~4 —

Ce~ tra1 Scientific ~esearch Institvte] of tke structures i.. V. A.

I~ucberenko.

The specific special. f€ature/~ €cu1iari ti€s of suspend ed

co5stEuctiofls, whic h inclu de nc t c r l y  known by all valua ble quali ties

cf these sys teas, but aisc ~oue shcrtc Gning~ , re quire of t he

~es€archers of the coaErelersive study cf this for. of constructions,

beginning frc . iaterial and endin j with the vhcle systeas. In this

case, if we consider characteristic to i~sua 1 s~~ pen ded con struc tions

kiie.atic iariability, hi gh value for the. At acquires the

prelicinary stress, which raises the c*aao~ ,general/total rigidity of

sui~ ended systems.

In recent years in TSIIICK ii. V. A. ~i~cberenko, were carried

- . 
_ _ _ _ _ _  _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~ ~~~~~ .- -~
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cu t the comprehens ive experimental—theoretical investigations of the

prestressed suspended ccnstructions. They licluded the study of

separate cell/elemen ts, th e i r  jun c t icn,/uni t ccrrections, and also the

w bcle systems of the coatincs , flat/plane aid

three—dimensional/space.

In repor t are given kasic results cf tie ccnducted

iavestigations. Is illuminated the wcrk of larç€—diametar cables for

al terna tin g loa ds, the fric tion c lamps , twc—strip guy farm/trusses

an d scme three—dimensicral systems with static loads (radially guy,

ccahine d and others). Furthermore , it is ccrsidered the ro le

preliminary stress in sLsperded rccves as driin g installation, so

misc in operation, of the m a k i n g it possib le tc create in the process

cf installation the specific interiediate static systems with

directedly adjustable effcrt/forces.

The investiga tions cf the pres tresse d s~ sp€n ded constructions

b6EE 4ni tia t~d in TsNIIfK ii. V. A. Kucherenko fro. the stud y of

iechanical properties of cahies with statjc aDc cyclic loads.

livestigations wer e conducted on lerge—dia.etez cables to unique

suspensioI~ bridges and traasfer/tra~ sitioas , namely: the cables of

hridgt Ershebetin g. Budape st, bridce throuçh harbor in main Kiev and

a bridge—transfer/transitic r of the gas p ipe through Amu—Dar ’ya

Pi’ver,

_ _  _ _ _ _  - ~~~~~~~~~~~ —~~~~~~~ ~~~~~~
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Page 11~4.

The testin g by static icad underwent the channels of the open and

clcsed coiling of different diameters from ~8 ~ o 70 mm. The

specimen/samples of corcs acre flocded An tie €rd sleeves with the

ai d of the alloy of TsAr. First cotds they inspected with the aid of

ex tenscmetric instruments fcr purpcse cf determination of thei r

elastic and inelastic drawing, mo d u lu s cf e l a st ic ity, comptession of

diameter, creep of a].lcy in bushings. Icad in this case did not

exceed 0.5—0.6 from breaking strength. Then cctds subjec ted to

extension to the rupture pcint. The kasic results of static tests

following:

1) Aggregate strength scmewhat exceede stardard , wh ich is

explaine d by the fact that the strength of b I t E S  is understated in

ctmpaEison with real;

2) destruction did not occur rear bush ings or because of

L extracticn ftc. bushings. This speaks about sufficient strength of

machoE eguipa.nt/devices a~ d alloy of TEAN ;

3) locked ropes had a modulus of defcraaticn lower than

____________________________________ 
j
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calculated. In certain cases the mcdulus of elasticity was stabilized

caly after 50 cycles of icading.

in the second stage were ccndncted the testings by cyclic load.

~n all were tested 26 samples cf lcckec rcpes 54.5 mm and 8

specimen/samples in diameter of suspensions made of the cables of

sp iral coiling 64.5 mm in diam etea fcr a bridge Erzhebet. Testings

were ccn ducted in the machine “Ams]er”, establish/instal led into NIS

cf hy droelectric power ~rcjEct , which ceprccuc ec load with the

frequency cf 250 cycles per minute.

The specimen/samples of close d type ccrds tested under medium

loa d 8C t wi th the am pli tu de of oscilla ti on s  ~1C t. Suspeasions

tested cn special wheel  800 mm in c i a m e ter , a r o u n d which they we re

bejt, forming two branches. Load on suspensicns was 140—110 t ±15 t

ii amplitude,

~n the process of testings, they were carried out tensile

measurements the strains of cords, and misc was record/fixed the gap

ct individ ual wires as a result of fatigue.

~cst interest.ing the fcllcwing results:

_ _ _  . - —--~~ .—- .. --
~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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1. First 10 samples of locked rcpes stcwe d relatively low

durability. The breaks cf wires began aireecy after 300 with thousand

cycles, ai~d toward the End cf the testing it 2 million cycles in

ccrds aere counted to 10—12 breaks of wire.

cage 115.

V fteaks they occurr€d zainly near hushi.ng. Tie tasic reason for low

fatigue strength was incorrect tecbnclcgy ci alloy pouring , with

which bushin g was not preheated. F~ rtheraote , h trbenium itself ,

ini tially used , ren der/shcwcd unsuccessfuL.

2. Passage to alicy TsIM and system of pcuring bushing ,

accepted in Soviet Union , nc tice a b ly raise d qual ity of

specimen/samples. The breaks cf wires in cc~ ds became more rarely.

cccurre d they at a distance frcm bi~sbings, hut U cords not at all had

breaks for always of testing — 2 aillicn cycles.

3. ~odulus of elasticity of cctds aher were not break s of wire,

always retained its constant value (1.6€—1.~ 0.1ç’ k~/cm Z).

4. Comdition~ l fatigu. limit for this icad conditions was 55—48

kg/cia.

- -  - A
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5. Reduction of specimen/samples by transverse Load, produced

for pur pose of iinitatic n cf transm issicn by cords of transverse

pressure on su ppor tin g asse m b ly ,  Led tc sharp reduction/de scent in

service life and fatigue strength. So, transver se reduct ion by the

force of 100 t for the participaticn of specimen/sample dO. cm in

length , the caused specific lateral ccntracticr of cord 230 kg/cm2,

led tç the comple te des truc t ion of cor ds lcv g b efore  2 m illion

cycles. In this case, all t~ e de st r uc t icn c i w i r e s occurre d on the

boundary betwee n the sguee2ed ard mnreduced sEctions of cord. And

this despite the fact that the reducing equlpwert/device provided the

uuifor. application /appendix cf reducticn aid smooth transition to

the unreduced secticn. The conditicnal limit of fatigue of four

spe cimen/samples, which had reductlcn , did not exceed 43 J~g/cm
2.

6. Sus?ensions, prepared from multist rand cords 64.5 mm in

diameter and tested by thcse bent cn wheel ~0O mm in diameter with

peak load 140 t, obtained breaks m airly on tent , bent section, which

fi t closely to wheel. In ~ million cycles cccurred on 12— 114 breaks of

V specimen/sample with m a x i m u m  vcltage 23.2 kg,cm 2 (referred to entire

sectiçn/cut on the average).

Inves tigations reveal/detect/exposed tie same range of light

coatings, the fluctuaticns ci the stresses in which can be caused by

win d impulsiv , load and in which are possible fatigue effects. 

*V ~~~~~~~~ V~~~- - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Page 116.

Then were carried out testirgs of junction/unit connection~s in

cc nn ec tic~ with ca b le ccns t ruc ticn~ .

The purpose of the wcrk was the deveicpm ent of the assemblies of

cable farm/truss and checking their reliability. The formulation of 
V

the problem was caused by the fact that to the assemb lies of cable

farm/trusses with unbalance d loads affect tie large in val ue shearing

forces. But for of perceiving them , it i~ necessary to ensure

sufficient coaaunicaticn,ccnnecticr betweeip the assemblies and the

stresse d cable. But since this comiunicatict,ccnnection de pend s not

cily cu the amount- of fcrce , which clamps cable in connection but

also Lrom the coefficient cf frictico ketween them , or in asmuch as

wi th an increase in the transverse teductict by cable by clamp

grow/rises the danger of its break in clamp wit h alter nating loads,

as thjs was shown in tb€ prccedinq,pre~ ious testings of separate 
V

cahies, ia assigned mission was natural search tot the largest

possitle increase in the resisting forces tc the shift/shear between

cla.ps and cables under the minimum reduc i~ g tcrce. Tests were

j carried out with lamellar clamps 120 m m in lcng, ma de from steel of

ktands St.3 arid St.45 with smocth a~d corrwgated internal surface on

V — — — — .- - - —— - - — — — — —.- — —  - ~~-V

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~~—

V -~~~~- — -, - - -VV -~~~~~~~~~~~~ -- - — -
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the cables of spiral ccmmunication /ccnnecticn with a dia meter of

31.E; 38.45 mm , and alsc stranded cable. Tie shift/shear of clamps

was realize/accomplishe d t~ hydraulic jacks , stres~ force by a

Lclt— dynamometric key/wrench.

As a result it was revealed , that the ia.eter of cab~le, the

icr. ci coiling, the trademark of steel of (lam p (its hardness) do

not have noticeable effect cn the valu, of the coeffic ient of

frictjcn. Testings showed the sufficiently significant magnitude of

an incidence/drop in the fricticna l forces bit h the elongation of

cable with an increase in it of the effort,’tcrce . to avoid this is

p cssikle ra isin g cc m pre ssicr  ot ca b le or in c r e a s i n g the coef f i cien t

ci friction. As it was nctEc abcve , UIE  st .rcvg reduction of cable is

un desirable.

For an increase in the fricticnal forces the surface of the part

cf th. clamps , whic h ad;cir.s th€ cable , it ~as made corrugated , that,

bcwaver , did iot give the effective results. Ancther part of the

clam ps was ma de w ith f ri c ti cn al l i n in gs, lea d and bilatera l emery. It

was eStablish/installed that the applicaticn ,~usc of lead packing also

is barely effective. EmEry packing lead to an ircrease of ‘he

ccefficient of coaditioma] fnictic~ 2.5 t i les  in compariso n with

sacoth steel, i.e., a...f r-  to C.~ 6. (Her e ~~ and Ii —

respectively shear ing fcrce and total stress tctce of the bolts of

IL - —____ V~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V~~~~~~~~ V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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clamp ). These linings are simple , convenien t ar d can be recommen ded

for time/temporary type ccnstructic ijs .

Page 117.

An even larger effect was obtaine d du r in g plotting oi~ the

contac t surfaces o f epo xy g lues, especially during the use as filler

cf corundum or quartz sand (last/latter trre , scmewhat less was

effective) . Such clamps mairitain ,withstcod ~bear ing forces 5.5 times

greater than without glee .

Fcllowing development and inv€stig aticr . of separate

cell/Elements and elemerts ci suspe nded constructions carried out the

studies of t~e whole systems bcth ci planes a~ d

three—dimensional/space, including thecreti cal de velopments, and also

testings at large—size acdels .

~ne of the purposes of the test was th~ investigation of the

rcle of the preliminary stress of suspended systems, possibility of

the regulating of the stresses in carriers. T he preliminary stress in

suspended systems makes it possible to trinc together and for the

minimum kinematic displacement /movements , i.e., to considerabl y

decrease main disadvaataçe in the flexible ccnstructions. Their

secon d designation,’purpcse is a reducticn /desc€it in the amplitude of

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
V
~~~~ - . 

~~~~~~~~~~~~~~~~~~~~~~~~~
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the oscilla tion/vi bra ticns of the stresses, cause d by time/temporary

load. The amplitud e of the cscillaticn/vibratic; of stresses A, for

example in string, is determined frci depence~ ce 
,.jP /5  where K —

parame tric coefficient ; P— ratio of preliminary stress of string to

calcula ted; ~P — the frequentl y repeatEd icad , which leads to

fatigne ; P — calculated static loac.

The ccrrectly assiçned cne multistage ireliwinary stress makes

it possible to make consttucticns ci coatings icre light/lung and

simul ta neously raises t h e ir d ura bi l i ty a~d s e r v i c e  life.

First was studied circular into panel model as frameworks of

whic h served the two—flange radiall y arrangcd~ lccated flat/plane

sys tems (but in f i gure) , at tache d c a e te rr a l  carrier  r i n g and

in tersecting in center. Different ccmbinat .icns cf loads caused in the

sys tem of effor t/f cr ce an d str a in, ct the whcle the well confirmed

calculation formulas. Interesting was the study of the effect of the

prelimin ary stress with increase in which the kinematic

V displacement /movements ci srspe nd ed system were decreased. Variations

with the flexural rigidity ci ring showed that this rigidity can be
V 

coasi derab ly decrease d, since prestressiqg iealize/accompl ished in

twc— flange systems, lea ds to the f a c t tha t th ey  themselves possess

high resistivity d uring a change in the distance between supports

and, therefore, will redistribute well loads without the noticeable

_ _ _ _ _ _ _  -~~~~~~~~~~~ ~~~~- _ _ _ _ _
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strains of carrier rin g.

lace 118.

By the increase of pzestressings it wa s pcssible to not iceably

raise the stabilit y of coating, and al~ c ~~~ stability of index

con tour, which made it possible to utiliz e icr it high—strength steel

an d a sim ple tubular secticn,cut.

Then it was carr ie d ou t stu d y of the r ea l  work of the

p restresse d guy f a r m /trc sses wi th u p per c a r r y i n g belt an d ver tical

sus pens ior~s for purpose of ccmp ilaticn cq the t asis of the conducted

investigation of recoamendaticn s regarding calcalation and

ccns tLuction cf data ccnstructicn .

Basic pa r t ly  of these i nves t iga t i cns  ~as testin g for static load

cf twq versicns of the large—size ucde ls of gu~ farm/trusses

flight/spars on 30 ., which were differin g the from each other by

ccnstruc ticn of the neutral assembly (see b c~ figure)

Testing farm/trusses was carried out for lcad 1000 kg,’ running

.eterd In intensity a, appl ied ty separate stages on 0.3—0.6 t and

according to fifteen diffetent patterns , inclu d ing the evenly

distributed on entire flight/span and cne—~ ay of load, and also

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V~ ~~~~~~~_
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concentrated and different combjnaticns of them.

Are mcst interesting the fcllcwing resilta:

1. The connection ci belt/zones at mid~ cin t, which im pedes their

mu tual horizontal displacement , noticeahl y raises the rigidity of guy

farm/trusses with unsymietric load. ~o, witL cne—way load by

time/temporary distributed load for the fara,truss of the first

version (with the disccrn€ct€d be].t/xcnes) vertical

diapl~cenent/movements exceed similar values for the second version,

with the ccnnected belt,zcn€s.

2. Analysis of graphs ci vertical sagging/deflectio ns of

farm/trusses from acticr cf concentrated icices showed real

possibility of this load. Eut in this case in crder to avoid the

introduction of the supplementary distributing struts, it is

expedient to arrange/locate these forces on those sections of the

farm /trusses where they cause the siallest sagging/deflections. In

V the farm/truss of the first version, such sec ticas are

arrange/located in the middle flight,ispaq, alsc , near supports. In

the farm/truss of the second versico — in tie thirds of flight/span,

it is nearer to sn~ ports.

Page 119.

___________ - _~~__~~ ~~~~~~~~~~~ V - V. V V V V
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3. Comparison of experimental and thecretical values in essence

ccnfirme d correctness of prccedure ci calcu lati-cn of two—flange guy

farm/trusses accepted, wh ich was with us reccuimended for further use

in designe d practice.

V 

4. Testings showed alsc reliability of structural solutions of

assemblies of guy farm/trusses accepte d, dev€ lcp ed and investigated

earlier.

V 5. Preliminary stress of system significantly decreased

kirematic displacement/iovements with unbal anc ed loads, in par ticular

for version with disconnected belt,szcnes.

Thus, together wit h the ccnnec ticq of assemblies appears

possibility to achieve stability b~ the i nc rea se of varia b le

vcltages.

The secoqd the studied system was a cable—girder orthogonal grid

$~.ia figure). Such systems can be used i¼fl the  coatings of

rectangular plan/layout. lilaments will bear their load, the cross

teems are distributors. Purtheracr e , t~e ends Cf the beams are

fastened on supports so that in them can appear the negative vertical

V ~~~~~ V- V V V _ V  - __V___~V_ ~_  - V 
V~ 

-
. ~ * V ~ 

V~ 
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reaction. If the ends of the teams are tightene d and to their V

supports, theq because ci t h e  f l e xu r a l  r ig i d i ty  of beams it is

pcssible p r e l i m i n a r i l y  tc s t ra in  et t i r e  s y s t e m .

Prestressed cable— girder netwcrk render,showed ver y rigid,

strains in comparison with the freely hangirg filaments decreased

severa l  times. Coating r e n d e r / s h o w e d  s u i t a ble  fcr organizing the

light/lung suspension t r a n s p o r t .  Frcm the unsymietric relative to the V

filamen ts cf loadin g effective stabilizer render/showed the

transverse horizontal fari,truss, fcra€ d of tac adjacent beams of the

sys tems of those connec te d by gri d~ cascade. This farm/truss decreases

hcrizpntal displacement of filaments to the side of load. The shear V

trussj
forces of farm/~~ transfers tc vertical ccm.unicatioa/coi~nections,

arrange/located in the plane of suppcrts.

Cable— girder systems possess a series cf the advantages rain

frcm ihich — rigidity and simplicity of pertcrmance. In our opinion,

such systems must find their place in building.

Page 120.

The third system which was studie d, “Gipar~— a coatiqg in the

icr. gf hyperbolic paraboloid cn square plet,leyout. From the usual

draw strings of “Gipar” it dif feted, b y the fac t that instead of
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(~~ ire d ?] co~vez filaments us were suggested the flexible arches,

capable of working on Ccmptessicn (e. i4 figire). As a result in the
in dex cont cur of this system , do nct appea r the bending moment s from

V ‘ull Icad. It is real/ac tual, guy is drawn cut cutline/contour inside

building, but this impede arches. ~ur thc r a cxe , arch es, possessing

flexural rigi dity, are the stabili2ec cf system. On model was studied

the d e f o r m a t i o n  of sys tem , and alsc the abi]ity of the flexibl e

arches, fastened with filame nts , tc retain stability. System turned

cut to be very light,lur g, rigid. Irches favorakly to make rare,

after concentrating rigidity in the smaller rumier of cell/elements.

rigi dity render/shcwed tlghl y tseful, als c, in cu tline/con tour , since

increased the adaptability cf system , the stabilit y of very arches of

coating. The regulating of stresses, accompl i she d b y the stretching

Cf filaments, made it pcssitle to raise the stability of arches.

The following stud ied pattern was cruciform filament—arc

coating. System represents by itself tvc dVia gcrall y directed arches

wi th -tbose suspend/hung tc them a l cpg  perim eter by threads (
~ in

figur.). Ccnstrucbion was ottained by outwardly braceless, needing

vertical supports only the angles ci the overlapped location. In this

V case, the coating can have almost any plaa fcrm , have any qua ntity of

saliemt angles. Nodel for the stud y of system was made square, since

this tcc m best correspc;ds to real buildings. Since the arches,

tu~ ning, a total of two , they are ct taine d pcvcr ful , w hich
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faciLitates the problem of imparting tc them the stability. The

filaments which serve as if tightenings of arches, themsel ves form

en tite expanded surface of coating.

~n c ruci form system were inves tigated m a i n l y  the stability of

arche d cross pieces and their defcrmaticn , L e n d in g f rom plane wi th

nonunifor, loading.

System showed itsel f ve ry  ligbt,lung ard drrable, suitable to

the overlap cf the largest flight/spans , an c  a t the sa me time , as it

is interesting to note that making it pcssiile to have pure/clean

space on entire perimeter.

Page 121.

Ctcss pieces are best to develop in vertical plane in order to

increase the resistivity cf arches with nonequilibrium load. In order

tc enstre the stability of arches frcm plane , it is better/best in

all as filaments to use preliminarily stressed high—strength steel

strings. By the way, this prestressing will frc~ from the need for

V givinq to system any suppleientary icr. of statilization.

The regulating of the stresses was realize d in the cross

membrane/diaphragm—arched ccat ing Cf pavilict with size/dimensions 

-. V~~~~~
V ~V VV _____ V

L. ~~~~~~~ - _ _ _ _ _ _  ~ — -- .. ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—~-
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30x30 m , erected in the athletics grcund of the stadiu m of “Dynamo”

in Noscow. ~he tension of sheet diaphrag./.emtzane along the

diagonally arrange d/located arches made possible to include/connect

the signif icant part of the section/cut of ciap hragm/meabrane in the

wor k of arches not only icr elongaticn , bu t alsc for compression of

the be n ding, ap pearing in arch frc i cne—va y lcad.

At this crucif orm sys t em has var i et y w i t h  support  in center . The

special feature/peculiarity cf this variety was new possibility to

have a building, standing cc cne pcint in which unlike ten~t or

um brella of construction alcng per imeter they are arrang e/located at

ma x i m s  altitude, w hic h is p r o f i tab le, for  e x a m p l e , during building

V of hangars, hot—houses, coriercial centers, Etc.

Fclloving from the studie d systems were rationally guying

systems (
~ 

in figure), ma king it possible ccmpletely eliminate from

flight/span coapressicn meiter s, alsC, at the same tine have

V rectilinea r mcment—less index contcur. 1r t h i s  system , sim ila r to

tent coating, easily it is crganized drain . Syste. makes it possible

to have a support  to f o u r s  and  eve ; to two i c in t s  in ang les. In these

systems was studied the kinematic strain of circuit elements, forming

in plan/layout square, tbe transfczmaticq cf square into rhomb and

parame ters of filaments and tightening . emsi zing minimum “rhombizing ”

cf supporting/reference square. 

V V~~~~~~ : •~~~~~~~~~~VII~~~~~~~~~ 

_ _  -
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On the figure (see 3) is shown one additicual new pattern of

suspended coverings, investigated in TsNIXSI( ii. V. A. Kuc herenko.

These are the combined cutw ardly braceless system on square

plan/layout, used Lenpromstroyproyekt in t h e  prcject of t h e  coating

ci the main commercial ball of Krasnoyarsk market with size/dimension

42x42 a. !he span ccnstruction cf this coating consists of the

cc.bination of fiv e radial guying systexs — by cne central and four

angul ir , divided by the flat/plane carrier ring, inscribed into the

plan/layou t of the cverlappe d area.

Page 122.

For pur pose of the development cf reccimendations regarding the

p .&an nVi ng of the coating indicated in Anstiti.~te, were carried out the

ccaprehensive studies of the new s y s t e m , i n c l u d i n g  a w hole series of

V 
the ptc blems main of which ccnsisted ci eol lowing:

1) the study of the real wcrk of new aystEa during a change in

its desiga diagram , and alsc the separate cell,eleaents at the stage

V Cf installation and operaticn (study “purely ” guy system with the

packed plate/slabs, but also the slagle shell, formed after packing

ci plête/slabs and monolitbization ci intez&late welds) ;

- V ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~
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2) the development of the pcoc€dure of calculation of coating

an d its cell/elements at different stages ;

3) the developmen t of the metbcd ci the fcrmation of the

icncli thic shell of the increased rigidity.

The conducted i n v e s t i g a t i o n  inc luded  t k €  theoret ica l and

ezper~ aental part and was accciplished cn l a rg e — s i z e  model .

Were obtained the foilcwing results:

1. 1s developed the sufficiently ~imp l€ piccedure of calculation V

ci coating at different stages cf its wcrk. Simplification in the

calculatio n is realized because of the s ep ar a t i c a  of coa ti ng

acccrding to structural,design sigr/critericn tc the calcu lation of

ceiptral alid angular parts taking itto account their mutual effect.

Ibe ottained experimental data confirme d in essence the design

cc~ siderations accepted.

2. Is revealed advisability Cf transfcr.ing guying s~ stea in to

.cnclithic suspended she l l  when scbsta;tially decreased deformation

Ct systea,~ and was noted d i scharg ing  c a r rier  r i n g .

_ _ _ _ _  V____
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S. Is reveale d adv i sab i l i t y  of i nclu s icn  in to  joint operation

wi th guy system of f l o o r in g  sl abs, for w h i c h  it is necessary to

en sure appropriate reinfcrceiient of shell. !~ tthermore, is made an

alsc vhcle series of structEral/design reccimendations 
V

(equipment/device of supp lem entary support s tot a ring in the places V
V 

cf its contact wit h on—hoard cell/eleaerts, ccts truction of the V

c cu p l in g of d i f f e r ent p ar ts of the shells, Etc.).

Ii. For preser vation cf shell ftcm its cracks it is necessary to

make that prestressed. In ir stit l~te it was ce~ eloped and it is

e x p e r im e n t a l l y  tested cne of the  pcssihle i etb c c s  of pre st ressing of

• the shells, having the surfaces of the  n e g a t i v e  Gaussian c u r v a t u r e

ensuring their solidity and the increased rigi dity with different

loads.

Fags 123.

Wecently in instittte , i~. is cevelope d and now is investigated

V a lac a whole serie s of the new prestresse d g uy  systems w hose large

part is fulfilled cm rectangular plan/layowt. Pcr example, the system

w here the spacing forces tics guy fata/tisises are not caused the

high bending momen ts in the rectilinear cel1,elements of index

—~~~~~~ --—-~~~~~~~- _ _ _  ——~~~~
-V—
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contour because of the inc lus ion  intc  the w o r k  Cf the supp lementary

s t i f f e n i n g  joints, w o r k i n g  t o g e t h e r  w i t h  g u ~ — se t s  or cur vi l inear and

f lex—less  wi th  the basic f c r m  Cf i c a d in g  by  t h e  cell/elements which

receive in essence the t h r u s t  cf g u y  f a r m/ t r u s s e s  (Fig. ii , j ) .

All patterns as a whc le  c cnsiderak ly  E x p a n c  t h e  field of

app l ica t ion  of l i g h t/ l u n g  s u s p e n d e d  tccves 1 t h e y  make it possible by

ccipar a t ive ly  simple r e s o u r c e s  to cv€rlap very s igni fica nt

fl ig ht , sp a ns  and to s u c ce s s f u l l y  c c m p e t e  w i t h  t radi t ional  coatings

with the usual flight/spans of i n d rst r i al  ar d  c iv i l  buildings.  V

As a result of i n v e s t i g a t i o n s, were c c i pr i s ed  the

reccmaen dat icns re gar d in g ccns t ruc t icn and cal culat ion of di f f e rent

cell/elements and systems of the Fr€strEssed guy construct ions, which

must contribute to the even mote wide applicaticn of these

pregressive forms of ccnstrtcticns..

I

:::V

:V : 1V ~~~~~~~~~~~~±:~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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rages  124— 125.

~~~~~~~~~~~~~~~~~

The patterns of some types of the prestre sse d sus pended roov es.

-- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V_ V V_ ~VV_~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~



DISTRIBUTION LIST

DISTRIBUTION DIRECT TO RECIPIINT

OPCN~I ~/tT ION MICROFICHE ORGf ~N IZ 7~TION !V1i ( ’P O F I  C!~r

A 205 DMATC I E0 53 AF/IN) ’K2\ I
A2 10 DM1~AC 2 10l7  ?~F/RDX TR -t?
P~~’14 Dt~ /PDS—3C 9 ~ 4O3 AF~~C/IN2’~V 1 

V

C0~ 3 t i ~~IIA 1 R 4 0 4  A~ DC V

C!~~~V~~? T~ALLISTIC RFS 1.M~S 1 E408 AF~7L 1
c51’) ~‘IR MOPILITY R&D 1 r410 ADTC ]

LAB/rIO T’.413 ESD 2
c513 PIC1~TIN~jY ,~\r~5ENAL 1 FTD
C535 r’.’IATION SYS (‘.OMD 1 CCN 1
C591 ~~TC 5 ASD/FlTLD/NICr~ 3
i~ ( ] 9  “IJ\ Pr.DSTC’Nr 1 ~I7./P}IS I
r~ ’o~ NISC I NICD
r~3OC’ rsArcr  (t ~SAP ~ t P )  1
~ r~)c r’~N\ 1
P00 5 CI)~V/CRS/i\DD/St~ 1
r”orr~s’ri~ (50r ) 1

1
V~r!T~ nV~ 1

i
t

L

FTD—ID(RS)T—1l25—78

V - V V

-

~ 

— V V —~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ V V V • V V V V~~~~~~V V ~~~~~~~ V V A


