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Summary. The analysis of complex installa-large-size coverage, namely, they allow the
tion mechanization using adjusting hoistingvorkers, for the whole period of construct-
module (VPVM) has been conducted. Hoistinghg to perform many single-type operations
systems allow basic assembly operations, namelyq techniques: installation, concreting, veri-
many single-type operations. Namely: 'nSta"at'o(gcation, placing, welding, bolts installing,

of structural coverage, verification of adjuste . . .
elements and constructions position, final attac 1. The most [abor-intensive operations can

ing of the constructions. The main task at higHe_ aut_omated, such as lifting and moving
size structural coverage lifting is to increase th&ting jack systems. The number of units
productivity of installation. Determination of depends on the total weight of the coverage
constructional features during installation usin@nd is determined by calculation. Installation
adjusting hoisting module (VPVM). The pro-of the devices on the columns is performed at
posed installation enables the lifting due to thkow project marks, directly before lifting
fact that the most labor-intensive operations cagpverage after completion of the final con-
be automated. Coverage installation according tg)lidated collection.
the way of lifting jack systems ejecting has the The |ist of basic operations and methods
major advantage over existing methods of cons conducting the consolidation of high-size
struction — installation can occur while arranging - i . . :

g structures and installation of lifts

the permanent supporting elements (columns). . : ) :
Key words complex mechanization; hoisting&r€ defined by the engineering maps. The list

system: assembling/installation: structural coveRf Pasic operations for at low coverage scaf-
age. fold include:

* installation of high-size covering struc-
tures according to the technology bundling in
Hoisting system is a mechanism which atthe engineering map;
lows to perform in cycles basic installation * Verification of adjusted elements and
operations and lifting techniques (movemengonstructions position;
with the help of a single or multiple lifting ¢ temporary and final attaching;
jacks, as well as placing and installation of * installation of adjusting hoisting module
structural coverage in the project. Adjustindlifts) on all columns that will serve as opera-
hoisting modules have several advantagénal;
over other mechanization systems of lifting
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« verification of adjusting hoisting mod- The work on establishing VPVM perform
ules and attaching them for inclusion in thé the following way:[2]
further operation.

Lifting of the covering is performed with
the help of legged locomotion hoisting mod- w— w w-w
ules cyclically while arranging permanent ! 2 3 o
columns. This technology allows to perform w w T T

5 & T 8

consistently (due to the specially designed

program the following cycles of blocks OrFig. 2. Collection (VPVM: 1- preparation of the

coverage mounting, such as: 1st e e o .
s . gged hoisting module lifting jack
« lifting of the coverage to the height ofinstaliation; 2- installing of the 1st lifting jack
the stroke of lifting-jack piston; due to the turning regarding the 1st point of turn,

* assembling and temporary attaching th@ installing of the 1st lifting jack due to the 2nd
following element on the head of the bearingoint of turn,4- preparation of the 2nd lifting
column (lifting height is due to the calculajack, 5- installing of the 2nd lifting jack due to
tion, depending on the scheme and the estdbe turning regarding the 1st point of tum,
lishment of jacks and it should be sufficientnstalling of the 2nd lifting jack due to the

for installing the column element in projecfUning regarding the 2nd point of tur’:
position); installing of the set that keeps the legged haistin

S . . module lifting jack, 8- the final form of the
« verification — determines the position Oflegged hoisting module (VPVM)
the block in plan, down, across; captures,
monitors and ensures adherence of the pro-Tthe way of installing the facilities
ject requirements; controls correspondinggyering using (VPVM):[3]
correcting by the deviations;

« attaching and transfer of the load fron

the covering on the new column head; cor

sistent repeating of all the cycle operation -

with the covering installation to achieving

the intended design point. The number ¢ ] " . "

cycles is determined by the ration of the prc
ject point height to the column elemen

height.
The adjusting/setting hoisting module: -
2y 1-1 s r -

Fig. 3. Lifting stages (VPVM),: 1 - the original
condition of the legged hoisting module
(VPVM), 2 - the start of the hoist cycle (VPVM),

z 3- withdrawal of the first hoist rod (VPVM}-
the assembling and fastening of the first part of
the column, supporting of the first part of the
column by the first rod5- withdrawal of the
second hoist rod (VPVM)- the assembling and
fastening of the second part of the column, sup-
porting of the second part of the column by the
second rod,7- beginning of the next cycle of

Fig. 1. The adjusting/setting hoisting module hoist work (VPVM)

(1 - 1- the setting hoisting module sectiofh):

- base,2 - column, 3 - jack foot,4 - jack Work on the VPVM dismantling is per-

rod,5 —band for the lower stoppes,— frame formed as follows:[3]

7 — lower stopper8 - top stopper9 - jack,

10 - trv squar
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Whered; is the level of operation mecha-

W W W w nization,%:VY . is the specific weight of the
1 2 3 4

operation;

NV W ¥ - =5 200,

ty

Fig. 4. Dismantling (VPVM),: 1- the original wherety is the spending of mechanized la-

widawal of the mounting hoking seting histO4" O (e operations completon using se-
ing module lifting jack (VPVM).3- pushing the lected mechanization methods, person/hour;

1st lifting jack 1st through the 2nd turning pointlo ~ 9éneral labour intensity of the operations
4- pushing the 1st lifting jack due to the turning@mpletion, pers./hour.

regarding the 1st point of tur®: complete re- t, — “coverage lifting” is characterized by

moving of the first jack, 6- pushing the 2nd lift-the ratio of the velocity of the hoist to a

ing jack through the 2nd turning poi; push- modular step of the supporting elements:
ing the 2nd lifting jack due to the turning

regarding the 1st point of turf; removal of 2nd Vv
setting hoisting module lifting jack (VPVM) tg=—AL—
I + vz
The sequence of stages fulfillment: wherely is a modular step of the supporting

element],,; is the mounting limits height.
L N In contrast to the proposed lifting method,
— | | | | to is sufficiently influenced by external natu-
— | ral factors: wind, ice, moisture etc, when
e liting the load with the help of the devices
7 with flexible link (the method of pulling up).
_,_J When selecting values for module stgmne
should consider the following: an increase in
Fig. 5. The scheme of stages completion se- the value of step reduces the total time of
guence installation, however, it reduces the stability
of constructions at the in-process stages and
increases the size of the mounting devices.
Here the value of tim®...ts — meet stages Conversely, though excessive reduction of
of installation work sequence 0...6. Thus: ththe modular step leads to the construction
duration of the zero cycle preparation doegsistance, however it significantly increases
not affect the speed of installation coveringhe duration of the installation and the mate-
but only determines the start of the liftingial capacity of the supporting elements, be-
cycle. Initial fastening of the hoist on thecause of the presence of a big quantity of
support element head with the work duratioslements in the bearing element.
t1 depends [30...30/3] on the method of in- The present study found that the best val-
stallation work and is reduced through inue modular stefx is 0,8 ... 1,2 m.
creased mechanization level at the section « The duration of the stage 3, correspond-
[5]. This level (%) is found with the follow- ing t3, depends on the level of mechanization
ing formula: of the operation elements.
» The duration of stage 4 can be approxi-
Vi W+ v+ v ) mately determined by the formula:

10C '

yMP
t4 :V_H,
IMH
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wherel,; is the mounting limits heighi. satisfy the following essential requirements
e The durationts of the phase 5 dependsdefined: load-carrying capacity
on the lifting lack speed characteristics:
GH = GK /n ,

wheren is the number of jacks (in the case of
the use of proposed hoist device for the con-

wherelp is the value of the hydraulic cylinderditions of lifting large-covering shown in
rods moving forward at which the output ofigure 6), distributed between 2 hydraulic
the forks from the projection of the supportcylinders G, =4F;,, lifting  velocity
ing elements occurs, m; the duratigrof the  (Fig. 7)V;;

stage 6 is determined by the speed character-
istics of the lifting mechanism. Empirically
found that the velocity of rods pulling Ms

is determined by the formula:

Vg =V, (15...20).

At the projecting stage it is necessary:

1. To determine the construction features
of the high-size covering and places of its
leaning on the supporting element head, cov-
erage weight, maximum spans a and b, afdg. 7. The calculating liting device scheme
projected coverage lifting height H.

The allowable load by the calculations for
resistance should not exceed the value:

We believe that the load forcing the rod is
static, then we can use the formulae to calcu-
late the critical (Euler) forces (Fig. 8) for the
analysis of rod resistance.

This condition should be kept:

Fig. 6. The calculating covering scheme:
1 - lifting jack, 2 - covering

2. To set the operating parameters of the
hoist hydraulic system due to the jack techni-

cal indicators (nominal pressur@,, and the

flow of the working fluidQy) and to select . ]
power hydraulic cylinders according to thdVhere —oke critical pressurejF — cross-
data. sectional areaE — modulus of longitudinal
3. To determine the necessary quantity &asticity of the _materiaIE(:ZEIL(_)S_for steel
hoist devices and their technical characteri§daterials);A =ul/iq, — the flexibility of the
tics (according to the number of resistand@ngitudinal rod when bending lengthwise;
places of the high-size coverage (number &fin — the smallest radius of inertia of the
columns or supporting elements) that wouldross sectionp — coefficient of the given
length (1=2); 1 — the length of the rod.
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In general case of the compressed homuwherepy is the nominal pressure in hydraulic
geneous rod, the critical force is determineddrive, Pa;S; is the area of the piston in the
pressure chamber,’m
P = EJmin — ﬂEJmin
kp =1 12 (u)? S, =mD?/4,

whereJni, — is the smallest of the main cenWhereD is the diameter of the piston in the

tral moments of inertia of the section; L- fullPressure chamber, m.

rod length: n = (T/1)? — the coefficient of Under the terms of GOST 12445-80 the
. .g =k values are selected from a number of normal

the critical load.

) ) _ values of the nominal pressure:
In view of the above given materials, we

find the maximum height of load-lifting with

. =16,3...; 10; 12.5; 16; 20; 25; 32; 40;
the help of the jack systems. Py =1

50; 63 ...] MPa.
| = /&mlzn Then the values are determined from a
PcpH number of normal values of the piston cylin-

der diameters to the GOST 6540-68 condi-
When lifting load the cylinder rod workstions:
for compression. Strength condition:
D =[... 150; 160; 180; 200; 220;
250; 280; 320; 360...], mm.

Ocr = s [UCT] :

nd?/4 . :
In the given figure the curves show the ac-
Consequently, the diameter of the rod caiy@l efforts data on the hydraulic cylinder rod

different pressures.

4F

d= . F. Kkt
Ocr 4x10” Py, tlla
—— 50
The safety factor of stability 2 3
- 2
, 2x7g]ﬁ e — e —— ?/ji
= e Y s
§] = 124]]. | | e
%g%\i
Where [S] is the coefficient of safety, [S]=3. - |
We can determine the diameter of the rot 70 200 250 0 [ M
with Euler's formula (taking into considera-
tion the maximum height of lifting jack) Fig. 8. Dependence of the actual efforts on the

hydraulic cylinder rod on the diameter at pres-

> sures from 6.3 to 50 MP
=S Fe
T°E

Conclusion: A new lifting jack system is a

Effort on the hydraulic cylinder rod isdevice and method having advantages over
given by the formula: other systems of mechanization of lifting
F, =pa 05, large-coverings, namely, provides the work-
ers (for the duration of lifting coverage) with

many of the single-type operations and tech-
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niques: installation, concreting, verification,
placing, welding, bolts installing, etc. And

mation. TEKA: com. Mot. Energ. Agric., vol.
13(3), 175-181.

the most labor-intensive operations can b)-Smirnov M., Harkavenko O. M., Fomin A.

automated, such as lifting and moving lifting
lack systems. The proposed adjusting hoist-
ing module (VPVM) enables step-by-step U

A., 2015. Hidro- ta pnevmo pryvody
budivelnykh mashyn: pidruch. [dlia stud.
vyshch. navch. zakl.] V.: KDTUBA, 328. (in
krainian)

lifting due to the fact that the installation can 1 chernenko K V.. Hiushchenko 1.V 2011
take place while arranging the permanent apajiz i kiasyfikatsiia tekhnolohii pidiomu

supports (columns).
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KOMIIJIEKCHASI MEXAHU3ALIMA
[IOABEMA CTPYKTYPHBIX
TIOKPBITUI I'PY30ITOIbEMHBIM
YCTAHABJIMBAIOIIIMM MOJYJIEM

AHHOTanusA. BEIIONIHEH aHanmM3 KOMILIEKC-
HOW MEXaHW3aI[Ml MOHTaXka C TIOMOIIBIO TPY30-
MOHEMHOI0 YCTaHABIMBAIOIIETO MOJTYJIS
(BIIBM). TI'py30omomgbeMHbBIE CHCTEMBI ITO3BOJIS-
IOT BBITIOJNTHATH OCHOBHBIC MOHTaXXHBIE OIlEpa-
IIUY, 2 IMEHHO MHOTO OJTHOTHUITHBIX OTlepamui. A
MMEHHO. MOHTaX KOHCTPYKITUI TTOKPBITHSI, BbI-
BEpKa IIOJIOKCHMS DJICMEHTOB M KOHCTPYKITHH,
MOHTHPOBAJINCh, OKOHYATEIBHOE 3aKpEIUICHUE
KOHCTpYKIui. OCHOBHOH 3amaueil Mpu Moabeme
KPYIHOPa3MEPHBIX  CTPYKTYPHBIX  ITOKPBITHHA
SIBJIICTCS  TIOBBIMIEHUE  TPOU3BOJAUTEIBHOCTH

99

MoHTaxa. OrmnpeneneHne KOHCTPYKTUBHBIX OCO-
OEHHOCTEM IpU MOHTaXe C IOMOIIBIO IPY30-
[OTbEMHOTO yCTaHaBJIMBAIOILETO MOy
(BIIBM). IlpemntoxeHHbIII MOHTa)X MO3BOJSCT
BBINOJIHATH [IOJIBEM 3a CUET TOro, 4TO Hauboiee
TPYAOEMKHE OIepald MOT'yT OBbITh aBTOMAaTH3U-
poBanbl. Crioco® MOHTaXa MOKPBITHS METOJ0M
BBITJIKMBAHUS TOMKPAaTHBIMUA CHCTEMaMU UMEET
OCHOBHOE IIPEUMYIIECTBO HaJ CYLIECTBYIOIUMHU
METOAAaMHU BO3BEIEHHS - MOHTaX MOXET IPOUC-
XOAWT C OJHOBPEMEHHBIM YCTPOHCTBOM IOCTO-
SIHHBIX OTIOPHBIX 3JIEMEHTOB (KOJIOHH).

KiroueBbie €/10Ba: KOMIUIEKCHAs MEXaHU3a-
ous, TPY3OMOABEMHBIE CHCTEMBI, MOHTaX,
CTPYKTYPHBIE TIOKPBITHS.



100



