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BK-1425 Erecting Tower Crane with a Seventy-Five Ton Lifting Power

By
Engineers I. B. Gitmen and L. N. Shehipakin

(Plemning Institute of the Design and Planning Office of the Main Administration

for the Building and Installation of Fabricated Steel Structures)

The development end perfection of production technology of construction-essem- '
bly operations requires the equipment of con_struction-assenbly orgaﬁizationl vith
more powerful and improved mechanisms.

Before 1945 in the USSR (and abroad until recently) guy-derrick and rigid-bese
cranss, widely used in the assembly of blast furnaces, thermal and hydroelectric
plants and other fabrications, were the besic assembly mechenisms with a 1ifting
power higher than 5 to 10 tons. Such cranes are distinguished by small maneuvera-
bility, end their application is connected with the necessity of installing guys
and anchors. In the lest decade guy cranes in the USSR were elmost completely sup-
plented by tower cranes with a 25 to 40 tom lifting power.

In 1952--1957 new, improved, models of heavy tower cranes were bu:l.lf of the
" type BK-151, BK-300, BK-404, BK-405, BK-406 and BK-406M. BK-300, BK-406 and BK-4084
cranes equipped with tubuler trihedral booms 30--40 meters long, vhich enlarged the
area of the zone of attention from ons crane stand 30X, and enlarged the lifting
pover on the maximum boom 20% (upon lowering the msximum lifting power from 40 to
25 tons end maintsining the calculated loed moment). Such @ changs is Jjustified’
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by the necessity of transporting the bese stand of a crens during assembly of blast
.furnsce constructions beyond the limits of the bese installations (to 25 meters from
the center of the furnace), which insures simultaneous sccomplishment of all building
and assembly operetions on the central unit of ths furnace.

The volume of blast furna?el under construction recently rose from 1,033 to
1,719 n3; ot the prescnt time the planaing is being terminated on s blast furnsoe
with & 2,000 m3 volume and o project is being prepered for a furnace 2,700 m3. The
power of electrical heating plants is also increasing significently. 1In the coa~
struction of these objects assembly reinforced concrete is being more widely applied
and all assexbly elements are being enlarged 2 to 2.5 times. The weight of assembly
perts and the necessity of furtber shortening the the periods of construction required
an increase in the lifting power of erection mechanisms, a brosdening of the radius
of their sction, and also a high mobility and speed of transportation.

In connection with these things, in 1957 the levelopment of a planning mk-of
a powerful erecting turret crene satisfying the requirements mentioned sbove was

started.

In femiliarization with the plens of the new powerful blest furnsces it was
established that the maximum 1ifting power of such a crane should be 50--60 tons

with a loed moment of 1100 tm, i.e., almost 2 times greater than the BK-05 and

- BK-406 turret cranes.

It was acknowledged necessary tol estoblish the lifting power of the new crene
es 75 tons for the possibility of erecting enlarged units of technological and con~-
struction designs of powerful thermo-electric pover plants.

In the davelopment of the task the lifting power of the crene was set at 75
tons for the boom of 19 meters and 25 tons for a 45 meter boom. The losd moment
was determined as 1425 tm.

FPlanning of the cren was teruinsted in 1558. The first sample of the new crane
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brend BK-125, masnufactured by the Remenskiy und Orskiy plents of the Ministry of
Construction of the RSFSR, was successfully tested in March 1959 and effectively
used in the bdbuilding of the blast furnace of the Nizhne-Tagil'skiy Metallurgicsl
Camperny. .
The BK-1425 cran (fig. 1) has the following technical cba.ractorntiaa
Lifting speeds of tke base hook (average) in m/mins

pully block consisting of 10 erms et maximum loed 75 t..... I 0.8
II 3.6
III 6.4
pully block consisting of four arms at meximum losd 30 t..1 2.0
I1II 9.0
I1I 16.0
Lifting speeds of suxillary hook (averege) st fixed losd )
5 t in m/mn.-.ono.oolooo..o-OO..0.....0........0..'..'..Q. I 9.0
II 32.0
III 55.0
'hlrnlng speed in turns per MINIte ccccecccsccecesacscssscrccnse 0019
Speed of cranes mmnt in m/mi.n econcescsscsansscssssesscsasss 12:2
Lifting winch of base hook:

tﬂctive fom in ks EX N N N RN Y N R RN N N YN Y N RY YN Y NN ¥ 2 x m

R0
pover of electric ongines in kW csecccceccscocccceceneneses .2 X 5
Lifting winch of crene arm:

tractive force in Kg ccccvocecscccersvcccccssncscccsscosass 9000
pover of electric engines In KW cccccecssvccnccscssssesecs 45

Turning winchs

tractive force in ke $90000000000000000000000000000s0c0ser 1&00
pover of electric engine in KW v.ceccevocsescscncesscccsce 75

Lifting winch of suxillary hﬁok:

tmcti'e fm m u [ E IR AN NN N RN R RN AN XA NNENYRNE N NN A AN NN N X ) mo
power of electric engines in kv c.cocccecceccsccccncosccns 16 } 22

Power of electric engines of trensportstion mechenism in kw ... § X §
Total specified power of electric engines in kv..cscevcorecsees 200
Oversld *mﬁ Of crone in tONS ceessvcescovoccocosccscssosscee 393 '
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Including:
I8 tal CODBLIUCLION covvecrcevrcovsconsessnnescosncsconcnnsnsesssase aa

mechanicsl electricel equipment ccoccscccccscosssncsscccocesnsceses 12}
°mt.m1‘ht S0 0000000000000 0000 0000000800000 0P00000000080000000CS0 ﬂ

Maximum losd on one trolley in tomss

in oper‘tion Of the CrllO ccevccvsccscvcrvanscsoarsscsscsscscssssssns 288
in tuupon.tim vith a load of 30 LODB cvccccccscoccsncsccnsacnce 208

According to the size of the maximm losd moment the BK-1425 crsne has a power

2.5 greater then the Leaviest of the existing types of crenes.
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Tig. 1. Diegram of BK-1425 Crepe. 1--Main hook; 2--Auxillery hook; 3--Fevolving
turret; L--machine section.

The BK-1425 crane may have two executions: in the first execution, indiceted
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in fig. 1, the main hook has a meximum boon of U5 meters, and the suxillary hook,
50 meters; in the second execution ths mein hook only hes & maximum boom of 50
meters.

The crene arm has a trihedrsl cross section and parts mede from pipes. A deck
is constructed inside the arm for passage to the platform at the hesd of the srm,
vhich is pecessery for operations in modifying the number of working cebles of the
pulley block.

The design of the tower of the crene differs essentially from standard deter-
minations. Usually in tower cranes the arm and counterveight are fastened to a
rotary hesd which is fixed on top of the immobile tower. With this, the tover has
a squere cross section with dimensions specified in a reilrosd clearsnce which

divides it into space secticns.

.To sdopt such a cross section of the tower in the BK-1,425 crane proved to be
impossible because of the large buckling acting on thu tower. Therefore,.a rotary
tover is applied here, to which the amm and counterweight are directly attached,
in connection with the fact that the dimensions of the cross sectica of the tower
are increased only in ome direction, in the plsne of ection of buckling. Articu-
lation of the tower is retained on spece clearance sections (fig. 2); they are
2,800 x 2,800 mm and, being joined betweer one another in junctions, form a tower
2,800 x 5,620 mm.

The tower rests on a gantry by means of & pivot end horizontal rollers (fig. 3).
Above the top of the gantry the frame of the machine section is festened. 1In the
asseubly of the crane this freme rests on top of the gantry and is used for securing
the guides, along which the tower slides during lifting. Upon termination of as-
sembly the frame is disconnected from the gantry, lifted with screw jacks to 200 mm
and attached to the tower.

The guntry of the orans is & three -dimensional design, designed on a 3 point ‘

support. We see installetions for elevating the tower during assembly of the crane
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in the gant:ry.

In the development of the plaa of the crane the possibility wes given to oon-

struct its supporting constructions according to a diagrem applicsble in contem-
porary mobile crenes (BK-215, MSKZ-5/20 snd others). On the besis of this disgrea
the counterweight is located on the level of the support-rotary instsllstion end the
arm is retained by a verticsl pulley block due t0 the fact that the tower slmost
does not receive ary buckling.

In the BK-1425 crene the counterweight and vertical pulley block could be placed
at s distence not more then 6 m from the axis of rotation; the weight of the coun-
terveight and stress in the pulley block (vertical) must be equal t0 spproximstely
300 toms, which cculd lead to a significant complication in design snd realization
of its loading. For the besic lifting e loeding pulley block is used which can ope-
rate with ten and four fibers with corresponding changes in 1ifting power and speed.
Shifting of the pulley block from ome circuit to snother is done without overpassing
the cable, es this is seen from fig. 4. The pulley dlock serves as a multi-speed

tons. the kinmmatic disgresm of which is given

T

Figurg_l .« %

Fig. 2. Construction of Crane Tower. 1-sections; 2-joining angles

Fig. 3. Horizontel supporting rollers of the tower. .
l=-tower; 2e-supporting rollers; 3--supporting ring of gentry.

The winch has two electric motors with s power of about X5 kv eech. The shafts
of the electric motors are connected by means of S0ar connections with shafts of
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'nomymtrical differential introduced into the make-up of the deccelorstor. Onm
the output rollers of the deccelerator two drums are sttached, on which both ends
of the cable of the lifting pulley block ere wound. On both gear connections of
the second electric motor the everage zpeed of winding the cebles on the drum und
the braking is equal to 36 m/min. in this cese. In turning on the second electriec
motor to this speed it is boosted or cut down depending on the dirsction of the
rotation of the shaft of the elcctric motor, to 28 m/min., es & result of which
the total speed of the cables is equal to G4 or 8 m/min. Similer speeds are also
obtained in lowering the load. In the winch e constant rigid connection is main-
teined betwzen the shafts of the electric motors and the Qrum shafts. The winch

for liftinc an additional loed is similarily constructed.

SEE PAGE 7a FOR FIGURE 4.

Fig. 4. Diagrams of basic 1ifting pulley blocks.

a=-pulley block with ten fibers; be-pulley block with four fibers; oc--shifting
the pulley block with ten fibers to four fibers; l--two-roll block; 2--three-roll
block; 3e-immobile block on end of arm; L--connecting axis; 5--fixation axis,

Elevation of the arm is done by » winch with & 1ifting pover of § tons, apd
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Figure 4.
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turning of the tover by & winch with s tractive forcc of 18 tons. All vinches snmd

clevation electricul epperatus sre placed in the machine sectioa, locsted on the

freus attachcd to tho tower (see fig. 1). Here we find the machinist's cadin.

Such s position significantly improves the conditions of cbscrvation of the load
end all mechanisms.
The movcment mechanisx of the crane consists of four two-rail drive trolleys

(f1g. €). In connection with a large load, resching up to 288 toas on one trolley,

there are cight wheels in each of them.

Fig. 5. Kinemetic diagram of a multi-spced winch of bosic lifting.
l--first electric motor; 2--second electric motor; 3--brekes; ..h--difforontul;

S~--deccelerator; 6-<drum.
Support of the breces of ths gantry on the balancing rono;‘ of the trolley,

and the rollars on the frames, in which the vheels are attached, is done by mesms of
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spharical bearings. This provides the possibility for the trolleys to be revolved
sround a vertical axis, due to which the crame can bs coaverted slong a curved
route of & comparitively small radius. In the plan we see the pcssibility of in-
stslling the :rerc on & monorsil trolley, which can turn out to be necessary in

operation of the crsne on a acaffold bridge.

On the BK-1425 crane there ero two lifting power limiters, ons of them connec~
ted with the blocks of tiuc arm pulley block end it restricts thc lifting power
in the limits of 8 curved part bf the graph, the other is connccted with blocks
of the loeding pulley block end restricts the meximum lifting power. '

In the mechinist's cabin there is & receiving-transmitting radio set. 7The
chief of the assembly crew working with the crune has such a portable set.

Assembly of the BK-1425 crune is done by the method of raising, the most ef-
fective for cranes of this type.

According to technicel indices the BK-1425 crene hus en advantage before other
types of heevy tower cracos. Thus, for example, tbe weight of thc construction
on one tm paylosd consists o1 0.275 t/tm is the BK-1425 crane, and in the BX-406A
crane, having a smaller lifting height, this weight is equal to 0.3 t/tm (vithout
allowance for 50-tcn bellest).

From risports of the foreign press we know that in Austrelis in 1957 in the
construction of e blast furnace s specielly plenned stationary tower crene was used,
which hed & maximun 1ifting power of 60 tons on a boom up to 18.25 m and 15 tons
at a maximum boom of 35.12 m. The crene has an additional 1ift of_ 12 tons on the
end of the erm with a maxirnm boom of 37 m. The load moment of the crans is 1,100
tm (fig. 7)- ‘

' The Australian crane has a less perfected design and worse technicel indices

than the BK-1425 crane which is scen fram the data in the table.
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Fige 7. Tower crane, used in construction of biest furnace in Newcastle.

Characteristic

BK-1425 Crene

Maximin 1ifting power
inm L NI N B A NN Y )

éocm in meximum lifting
powver In M cecanene

faximum boom in W eee

fting power in maxi-
mum boOm An M seene

 joint mark inm .

ximum 1lifting
height in @ sevevse

Total weight (without
motion mechanism,
abasent in Austre-
lien crame) inm ..
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75

19

8%

357

18

15

65

300




" Sheranteristic _BK-1L25 Crene ™

Woight per 1 tm of psylosd
(without motion mechsnism)
in t/tﬂ seessvscnccsscsssse 0'251 o.m

The epplicetion of powerful tower crenes of large liftiné cspacity requires
clear orgunization of sssexbly operetions, since only in this case can the effec~
tive utilization of crenes be secured by high productivity and losding, correspon-
ding to a relatively high cost of machinery replacement.

In the construction of blast furnaces with a volume sbove 1,719 m3 the BK-1425
crane (tovwer) rmst be the basic mechenism, assenbling all attached perts of the
central site: especiclly e blast furnpace, air heaters, foundry yerds, dust caf;-
chers and inclined gas lines.

The weight of the basic assemnly parts must be brougat up to 25 to 70 tons.
For escembly of parts of smaller weigiat: the construction building of air heaters,
vorking areas and others, additiona]l mechanisms must be used (caterpillar cremes
SKG-5C end SKG-30/10, end also the BK-300 crane). The diegran of arrangemsnt of the
8ssembly mechanisms shown in fig. 8 provides for their most effective utilization.
According to this diagram the BK-1/25 crane is assembled in position 1 md in com~
pletion of all operetions of the “zero" cycle, consequently, all heavy, sttoched
parts of the blast furnace, air heatcrs, foundry yard, dust cetchers and gas lines
the crene installs from stands 2--3--4. The successive Operations ia assembling
parts of small weight are accomplished by the SKG-50 end SKG-30/10 csterpillsr
cranes. ‘ |

Consolidation of easemblsd parts of the blast furnace camplex during brief
periods of construction must be done with specially made mechenisms (caterpiller,

railroed or gantry crsnes).

FIO-TT-63-279/142 12



poeveeed

VaVAVAVAVAV \WaV A%
X8 """‘“‘“‘&%"’ XXX

X 5
)

-

~——.

\\ 5
~- [

—
i—i.a,‘ —_
| Yy /
8 — !
% h;-\,f’—,r-}\:z} X

IR

Fig. 8. Arrangement of basic mechanisms in construction of a blast furnaoce with
a volume of 2,200 m’, )

a--blast furnace; b--air heaters; c~-dust catchers; d--cesting yard; e--uachine
shop: 1, 2, 3, 4--stands of BK-1425 crane (tower): 5, 6--SKG=30/10 end SKG=-50
caterpillar crenes.

In constructive decisions, sdopted in typical plens of blast furnaces with a
volume of 1,386, 1,513 end 1,719 m3. the assembly parts sre insufficiently consoli-~
dsted. So, for example, for a blast furnace with a volume of 1,719 m3 only 7% .
of the totsl number of liftings pertsin to parts weighing from 15 to 50 tons; the
weight of such parts consists of about 30% of the total number of all parts.

A large quantity of small parts of constructions assembled after installetion
of the consolidated connections lengthen the periods of assembly, do oot offer the

possibility o seriously reaching labor productivity and 'ettec_tively using cranes
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of large 1ifting power.
. At thc prescnt time in planning blast furnaces Laving a voluwe of Z,00C a3

ani usore the plencing institutes of Gipramez (State Institute for the Design and
Plenning of Metzllurgicsl Fleats), Proyektstel'konstruktsiya (State Institute for
the Design, Stuly enl Testing of Fabricated Stecl and Bridges) end Proustal 'xon-
struktsiys (Design eni Flanning Oifice of the Main Administration for the Building
and Installaticn of Fabriczted Steel Structures) are collectively developing cone-
structive solutions, which should secures e decresse in the guantity of essembly
perts aal an increase ip th- ruiber of bDlocks which msy be coxzsolideted before
instellation. In tbhis cese, the BX-1,27 crane will Se effcctively used in the
installation of parts of the housings of furneccs and air healers, construction

of plle drivers anc charging pletforms, circular piping, candles sad gas drain
lines wit.h guard plates ani linings weighing up to 50 to 70 tons, and also consoli-
dated into penels of mine shafte with srecas al ong the entire perimeter. The rea-
lizetion of these measures, and elso the individusl fulfillicent of "zero® cycle
building operations, permitting full utilization for consolidetion asSembly ana
mepeuvering of asuxillary xechenisms of the immediaste bleast furnace areas, will
create better conditions for fulfilling ell building and assembly operstions acco-
.x\iing to a single gisph end secure furthor curteilment of construction periods and
en incresse in lebor productivity.

The BK-1425 crene should find broed application in the construction of thermo-
electric power plants and replace the BX-405 cranes with a lifting power of 40 tons
which are presently being used. The BX-1425 crane is wmore universsl end maneuverable
than the various gantry end semi-gantry cranes which rest on preliminarily instslled
constructions of the framework of a building.

Application of BK-1425 crenes is also noted in tle construction of new Lydro-
electric plants, in particular the Saratov dydroelectric Piant. at which heavy~-

weight essenbly reinforced concrete ccnatructions will be used for the dem and
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and plent building.
In many areas of construction, vhers tks epplication of sssexbly perts end
blocks of large weight are stipulated by technical sad economic considerstions,

the use of tower cranes with a lifting pover of 75 tons will permit the successful
solution of protlexs of increesing the industrislization level and curtailment of
the periods of labor production.
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