Cmpoumenbcmeo u apxumexmypa

YK 528.02(282.25)(575.22)

HUBEINPOBAHUE BEPTUKA/JIbPHOI'O CMEIIEHIIA MOCTA
HA PEKE KAPA-YHKYP BO BPEMA HATPY30YHOTO UCITBITAHWA

A.K. Bexmypos, H.T. Youmbvinoaes, A.T. Tozysmopoes, T.A. Awvipanues, Baxmuvibex y M.

AHanu3 n MOHWUTOPWHI AedopMaLnn — O4eHb BaXKHas YacTb reode3vin ANs OnpefeneHus COCTOSHUS WMHXEHEPHbIX,
TPaHCMOPTHBIX COOPYXEHWUM, TakMX Kak MOCTbI. [OCKOMbKY MOCTbI SIBASIIOTCA OCHOBHbBIMW COOPYXEHUSIMKU Ha Jopore,
exerogHo B KbiprelactaHe NpoBoAsTCs ucnbiTaHns 6onee 20 MOCTOB BO Bcex permoHax. [puBeneHbl pesynsraTbl reo-
[e3nyeckmx HabnodeHWn nNpu NpoBeAeHNn UChbITaHWA MocTa Ha peke Kapa-YHkyp, pacnonoxeHHoro B basap-Kop-
roHckoM painoHe XKanan-Abagckow obnactv. OnvcaHbl reoaesnyeckne MeToAbl, B YaCTHOCTU, METOA HMBENMPOBaHWSA
C NOMOLLbIO TOYHOro aBTomaTuyeckoro Husenmpa NA 730.

Knrouessle cnoea: aHanus fecopmaLunii MOCTa; BEPTUKaNbHOE CMELLEHME; TaXeOMETPUYECKas CbeMKa; HUBENUP.

KAPA YHKYP JAPBIACBIHIATDBI KOIITYPOHYH JXYK KOTOPYMIOYYIYI'YH
CbIHOO YUYYPYHJA AHBIH TUTVHEH KbUIbIIIYYCYH HUBEJ/INIPJIOO

A.K. Bexmypos, H.T. Yvimbvinoaes, A.T.Tozysmopoes, T.A. Awvipanues, baxmuvibex y M.

KenypenepayH xaHa 6aluka WHXeHepauK, TPaHCMOPTTYK KypynManapAblH abanblH aHbIKTOO YYYH reofe3usiHbiH 9H,
MaaHunyy 6enyry 6onyn anapapiH MambllLyyCcyHa TanAoo XaHa MOHWUTOPUHI Xypryayy acentenet. Kenypenep on-
[Ory 3H Hernsru kypynvanap 6onyn acentenreHamkTeH, KelproldactaHaa xbin carbiH 6apaplk avimakTtapaa 204aH allbik
kenype cbiHOOAOH eTeT. byn makanaga Xanan-A6ap o6nycyHyH Basap-KoproH panoHyHpa »anrawikaH Kapa-YHkyp
[apbIsicbiHAarbl KenypeHy CbIHOOAOH ©TKepyy4ery reodesusinibik 6ankoonopayH XblMbIHTbIKTApbl KepceTynay. [eo-
nesnsanblik Metonaop, Taktan anTkaHga, NA730 Tak aBTOMAaTTblK HUBEPNOeHYH XapAambl MEHEH HUBEpree MeToay
cypeTTenay.

TyliyHOyy ce30ep: kenypeHyH MarbiLLyyCyH U3UNAee; TUTMHEH XbIbILLYY; TaXxeoOMeTpuKarblKk CYpPeTKe TapTyy; HUBENWP.

SURVEYING OF VERTICAL DISPLACEMENT OF A BRIDGE
ON THE KARA-UNKUR RIVER DURING A LOAD TEST

A.K. Bekturov, N.T. Chymbyldaev, A.T.Toguztoroev, T.A. Ashyraliev, Baktybek u M.

Deformation analysis is very important for detecting heath status of large engineering structures, such as bridges.
Bridges are the main constructions on the road. Every year in Kyrgyzstan have tested more than 20 bridges of all
regions. This paper describes the results of geodetic measurements of bridge on the Kara-Unkur River situated in
Bazar-Korgon district of the Jalal-Abad region. Geodetic methods, in particular, a leveling method by means of exact
automatic level NA 730 are described.

Keywords: bridge analysis; vertical displacement; total station; level.

Introduction. The assessment of new bridg-
es is becoming more important in the Kyrgyz Re-
public, as most infrastructure does not meet the
requirements specified by the construction com-
pany. However, the actual condition or damage
of the structures could rarely be detected using
standard methods. The following paper outlines

a geodetic method of damage detection for a prob-
lem occurring on a pre-stressed new metal bridge.
This method uses for detecting vertical displace-
ments caused by overload of the bridge. These dis-
placements are determined using modern geodetic
measurements [1].
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Fig. 1. The bridge on the Kara-Unkur River: a) old concrete bridge
(source — http://akipress.kg), b) new metal bridge (source — http://novosti.kg)

Displacements and strains are due to external
and internal influences such as wind force, effect of
temperature changes, tectonic and seismic effects,
changes in the amount of floor (ground) water, static
and dynamic loading of objects, say in the form of
folds, tilt, turn, distortion of the structures, and pos-
sible damage in the form of cracks and even frac-
tures [2].

Examination of the structure (Fig. 1) or object
as a measurement of displacement and strain to de-
termine the change in the position and shape of the
building, considering the environment, depending
on the time. Basic indicators for the interpretation
of measurement results are character, the direction
and magnitude of displacement and strain, and we
share in regard to the character in uniform and une-
ven shifts and the elastic and plastic deformation, in
the light of changes in the direction of the horizontal
and vertical and considering the size of the non-haz-
ardous, tolerant, serious and critical [3]. Themeas-
urement of displacement and strain so necessary for
assessment of the state of construction, assessment
of the state of the object associated with the pro-
cess of construction or production, or to repair or
reinforcement structure and verify the accuracy of
theoretical assumptions. The need for experimental
testing occurs in the following cases [4]:

»  the possibility of using the structure in case of
exceeding the useful load,

» testing the durability of construction elements
of mass production,

» tests of large and special facilities at the impact
of useful load,

» tests of complex systems construction, and
testing of its safety.

Study area. The bridge on the Kara-Unkur Riv-
er in Mogol villageis one of biggest over Kara-Un-
kurriver in Bazar-Korgon rayon, Jalal-Abad oblast.
The length of structure is 154 meter. The Bridge
connects the center of Bazar-Korgon city with
the Mogol village.

In June 11, 2017 destroyed due to a rising wa-
ter in the river. Ministry of Emergency Situation of-
ficers inspected the bridge and gave the task to the
Ministry of Transport and Roads to develop a new
bridge project.In a short period, a new metal bridge
project was developed. For the commissioning of
the bridge, a number of technical checks were re-
quired. Employees of the departments “Geodesy
and Geoinformatics” and “Roads and Railways,
Bridges, Transport Tunnels” at the Kyrgyz State
University of Construction, Transport and Architec-
ture named after N. Isanov have conducted tests for
the vertical loading.

Materials and methods. The stuff of De-
partments of “Geodesy and Geoinformatics” and
“Roads and Railways, Bridges, Transport Tunnels”
at the Kyrgyz State University of Construction,
Transport and Architecture n.a. N. Isanov conduct
geodetic surveys of bridges, tunnels and other road
constructions. From 2005, stuff of second depart-
ment conducted more than 100 survey tests in Kyr-
gyzstan and abroad. This year, two departments
worked on testing the bridge, it was decided to con-
duct test trials using geodetic methods.

Vertical movements can measure in different
ways and methods. What method will be used ac-
cording to the kind of structures, needed accuracy,
planned developments, external conditions, num-
ber of stuff. Displacement measurements usually
performed using geodetic methods and leveling
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Fig. 2. Scheme of leveling results —
Phase I (without load, before testing)

Scheme of levelns reculis - Ve 1 (Toed B 43 tane)

Fig. 3. Scheme of leveling results —
Phase II (10oad P = 45 tons)

Fig. 4. Scheme of leveling results —
Phase III (1oad P = 135 tons)

at higher and higher buildings this method, more
we can give you results. To know which method
we should know the characteristics of the structure,
height of construction, length range etc.

This method is the oldest method of monitoring
progress. So, method can give the indicators of only
vertical movement with high accuracy. Leveling is

Fig. 5. Scheme of leveling results —
Phase VI (without load, after testing)

so well known methods and the most used. In this
method needs to be mindful that we have a point
that is used for comparison to the field where we
do not have a fixed displacement and strain so most
times stabilize the bridge where there is no cargo
and no oscillations.
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Fig. 6. The diagram of the loading phases I-1V

A set of equipment for performing measure-
ment of detailed levelling on profiles of the bridge
on the Kara-Unkur River consists: Leica automatic
level NA 730, 2 aluminum rods with the spherical
level, tripod, records of measurement, sketch and
other accessories for computing. Calibration of Lei-
ca level NA 730 was made in Laboratory of the Ge-
odesy and Geoinformatics Department, KSUCTA.

Special attention was paid to rectification
of 1 angle, so that for all the instruments its value is
reduced to the value less than 3".

The working group for the realization of
measurements consisted of one expert and two rod
workers. The expert kept the measurement records
and managed and led the activities of the working
group. The rod workers were the operator with the
instrument and the assistant in the working group.

Height differences were measured in relation
to seven benchmarks 1, 2, 3, 4, 5, 6 and 7 from
the side of Bazar-Korgon city. The measurements
were carried out with different line of sight lengths.
Loads were carried out in phases II and III. Phase
IV referred to final result measurement without
loads. A total of 4four load dispositions with P=45
tons each were carried out that lasted an average of
20 min.

Measurement data processing and values
of bridge vertical movement. Measurement data
processing and determination of vertical movement
of bridge profiles with 7 measuring points include:
calculating point heights on the profiles, forming
differences and comparing the obtained values. The
method of calculating vertical movement, within
each phase, is conducted in the traverse of geomet-
ric levelling, related to the height of benchmarks
H,H,H,H,H, H ,and H.. In order to determine

heights at measuring points by profiles we first de-
termined heights of binding points (geodetic point) .
H,,=H,+Ah. (1)

Based on the heights of binding points and
read divisions of the rods . that stood on the bind-
ing points the heights of the line of sight were deter-
mined, separately for each station.

H,=H,+I . 2

For the disposition of the loading phase II and
IIT differences in relation to the initial disposition
were formed and shown in the diagram (Fig. 6)

The final and independent quality control of
the data obtained was carried out by analyzing the
results of measurements of the all profiles. By ana-
lyzing differences in all stages and load dispositions
on the common profile 4 for all working groups,
the mean value of differences of 1.41cm was estab-
lished, which is within normal limits for this type
of work.

Conclusion. Observations and testing of bridg-
es aim to provide the proper technical maintenance
of the bridge, to timely detect the resulting defects
and create optimal conditions for their elimination.
General inspection of bridges is done at least once
every six years, and includes the inspection of: dil-
atation devices, protective bumpers and fencing,
drainage, bearings and joints, corrosion protection,
support structure of the bridge, pillars, geodetic
control (supporting points and verticality of the pil-
lars) and other elements whose observation is de-
fined in a special manual on the bridge observation.

For the steel Bridge on the Kara-Unkurriver,
it can be said that the first testing observation, was
conducted at standard level. The need for testing
was imposed in 2018 after finishing of building of
bridge. The Bridge on the Kara-Unkurriver is a part
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of the highway that goes through Mogol village,
carrying the entire transit traffic in the Bazar-Kor-
gon city. Complete building of the bridge lasted 12
months, including the observation of the structure
under full load. A part of the observation was car-
ried out using detailed levelling with different line
of sight lengths. The size of deflection at the meas-
uring points for realization of the load disposition
is in the interval of +1,0 cm to —9,5 cm. The val-
ues obtained are consistent with the expected values
confirming the stability of the steel structure, and on

July 2018, the project of construction of the bridge
was completed.
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