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EXPERIMENTAL RESEARCH OF THE AMPLIFICATIONS METHODS
OF CONCRETE FILLED STEEL TUBULAR ELEMENTS WITH
EXPLOITATIVE DAMAGE

After analysis the several similar ways of amgdificn of tubular elements were proposed.
The article presents results of experimental resieas of different methods concrete filled steel
tubular elements™ amplification with local damadeipe-shell. The most effective method of
amplification which is the most improving for joimbrk of the sample was defined.
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Statement of the problem in general and its relatieship to important scientific and
practical tasks. Application of concrete filled steel tubular camstions as bearing elements of
composite reinforced concrete framework of indaki@ind civil buildings today is very relevant,
especially with increased requirements for sanitamydition, and if necessary, the perception of
significant operational loads [1, 2].

The presence of local damage of pipe-shell (loeatlb, cuts, cracks and other various of cross
section) while operating can fairly significantlffezt the features of work, bearing capacity and
other indicators of roadworthiness of constructlements that's why important the question of
amplification of constructive elements. Curreny T] this issue is not enough researched and needs
the study.

The problem and set priorities for experimentakagsh of concrete filled steel tubular
elements with different ways of amplification wasrhulated in this work. The mapurpose of
this work is to analyze effectiveness of different ways of daeshgubular structures
amplification based on the experimental studies.

Analysis of recent research and publications on th&pic of work. Theme of concrete
and metal structures’ amplification was reviewedMalhanov A.l. [3] Onufriev N.M. [4]
Bondarenko S.V.[5] and others. However, today imdite almost no similar recommendations
regarding reinforced concrete constructions.

The main material of research.The main advantage of concrete filled steel tubdéesigns -

a joint work between the concrete and the pipd-dhetonsequence of which is effect of increasing
of bearing capacity. Based on the results of ptevgtudies [8, 9, 10] we found that the presence of
defects or damage in constructive elements signifig reduces or almost reduce to zero before the
end of unstudied effect of increasing of bearingacéty. Thus the main task of amplification of
tubular elements is to restore joint work of alinponents of the design.

Different ways of amplification of tubular struotsr which have damage of pipe-shell were
analyzed. After this analysis the several similaysvof amplification of tubular elements were
proposed.

In order to establish the degree of influence offroés amplifying of bearing capacity, the
changing nature of work under load and the parameté the stress-strain state of tubular
elements, us were made experimental researchiregr pfogram included the manufacture and
testing of short concrete filled steel tubular sEegwith a ratio of | <4D), including a series
Tbnn which consisted of 4 samples with different walyaraplification of pipe-shell:

— using a reinforcing rod (1 pc), sample cadem-1;

— using reinforcing rods (2 pcs), sample cadan-4;

— using a metal plate (100x50mm) sample cbbken-2;



— using a metal collar, sample colerm-3.

The adopted program and methodology of experimeasaarch, physical and mechanical
properties of materials, locations of strain gaugied methods of amplification are presented in
Table 1.

Table 1 — Characteristics of test specimens
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All samples were tested in central compression wgtfitering for the physical and geometric
center of the sample by applying a test load etuabout 0.2 from the expected maximum and
comparison of longitudinal strain in a circle. Dwgithe test were recorded efforts which
corresponding to the beginning of the yield strergtthe metal pipe-shelN() and load\,. After
reaching\, sample ceased perceive the load which was takecr@erion of destruction. However,
the sample has not lost its integrity and continteedvork in out the limiting condition, with
significant plastic deformation at the bottom o tthart of physical condition.

When performing the experiment samplEBnn-1 and Tbrnn-4 had similar nature of
destruction, i.e. disclosure of pre-existing damage the formation of corrugations in the plots
near actions of load. In the sampl®nn-2 due the increasing of cross-sectional by plate
corrugation have been formed on the opposite sidbeodefect and has occurred the loss of
local stability. Since the sampbnn-3 was amplified, by all area of the cross sectibithe
sample has occurred expansion without signifidestlosure of the existing defect (Fig. 1).
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Figure 2 — Schedule of change longitudinal deforntians of samplesa — Tbmn-3, b —Thnn-2
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These charts of the main deformation shows comptess-strain state in the area of
amplification (Fig. 2). For the samplbnn-3 clear that the method of amplification as aanoll
leads to increasing of joint work and the bearimgacity. In the sampl&bmon-2 which is
amplified using a metal plates also increasingdgmring capacity of sample.

During the tests with the help of indicators thediudinal deformations were derived,
and circular charts of changes transverse defoomatof test samples at different load levels
was constructed (Fig. 3).

The formation of corrugations near actions of laadharacteristic feature of the tubular
structures’ work. If corrugations are absent oruoémmediately after the loss of local stabilityth
effect of girdle is practically absent and ampdéifion doesn't give the desired result in this case.

Thus, analysis of the results of executed experiatestudies and calculations allow to
conclude that the most effective way to amplificatis a collar, it covers all sides of an item and
does not give disclosed pre-existing damage.
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Figure 3 — Schedule of change of transverse defortnans of test samples at different load
levels:a — Thnn-1, 6 — Thnn-3.

Conclusions The article presents results of experimentalaresees of different methods
concrete filled steel tubular elements™ amplificatwith local damage of pipe-shell. The most
effective method of amplification which is the mastproving for joint work of the sample was
defined.

References

1. Cmopoorcenko JI.U. Tpybobemonnwvie koncmpykyuu. —K.. byoisenvrux, 1978.—82c.

2. Cmopooicenxo JI.U. Cmanesxcenezobemonnvie koucmpykyuu [Texem] | JI. U. Cmopooicenko,
O.B. Cemxo, B.U. Egpumenxo. —K. . Yemsepma xeuns, 1997. — 16@.

3. Boccmanognenue u ycuienue cmpoumenbHulX KOHCMPYKYULL d8aAPUUHbIX U PEKOHCMPYUPYEeMbIX
30anuil . amaac cxem u uepmedxnceil [ Texem] | A. U. Manveanos, B. C. ITieexos, A. H. Ioruwyx.
—Tomck @ Tom. yn-m, 1990. — 456.

4. Onygpues, H.M. Ycunenue scenezo0emonuvix  KOHCMPYKYULL  NPOMBIUICHHBIX — 30aHUL U
coopyacenuti | HM. Onygpues. — Munck: Boiu. wix., 1986. — 20@.

5. Vcunenue swcenesobemonnvix xoncmpykyuil npu pexoncmpykyuu 30anuil | C.B. Bondapenko,
P.C. Canocaposcruii . - M. : Cmpotiuzoam, 1990 . - 352

6. Cemko O.B. Kepysanns pusuxamu npu npoexmysanti ma eKcniyamayii cmane3anizooemoHHux
koncmpyxyiu [ Texem) © monoepaghis | O.B. Cemxo, O.I1. Bockobitinuk. —[lonmasa : IllormHTY,
2012. - 514.

7. Cmaneszanizobemon: HaoiliHicmb, mexHiuni cmanu, pusuku . monoepais | O. I1. Bockobiinux. —
Jloneywk . Jlonbac, 2014. — 394.

8. Cemxo O. B. Ocobaueocmi pobomu mpyob0OEMOHHUX KOHCMPYKYILl 3 JOKATbHUMU
nowkooxcennsmu mpyou-ooononku | O. B. Cemko, O. I1. Bockobiiunuxk, 1. O. [lapxomenxo Il
Pecypcoexonomni mamepianu, koncmpyxyii, 6yodieni ma cnopyou ' 36. nayk. npays. — Pigne
HYBITI, 2013. Bun. 27. —C. 207-214.

9. Bockobiinux O.I1. Memoouxa excnepumeHmanbHux 00CiodHcenb mpyooOemoHHUX eleMeHmis 3
nowkooxcentsmu mpyou-ooononku [Texem] | O.I1. Bockobitinuk, 1.0. Ilapxomenko, €.B.
JImumpenxko Il Byoieenvni xoncmpykyii : 36. nayk. npays. — K. : H/[IPK, 2012. —Bun.74. —C.
152-159.

10.10. Bockobiiinux  O.I1. ExcnepumeHmanvHi 00CHiONCeHHs: mMpYyOOOEemMOHHUX —eleMeHmie 3
JIOKAIbHUMU  ROWKOOMNCeHHsMuU mpyou-ooononku [ Texcm] | O.I1. Bockobiunux, A.B. Iacenxo,
1.O. ITapxomenxo [l Pecypcoexonomni mamepianu, Koncmpykyii, 6yodieni ma cnopyou: 36. Hayk.
npays. Bun Ne25. —2013 —Piene, HYBI'T1.



