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Abstract. In the center of the city Odessa at the intersection of Deribasovskaya and
Preobrazhenskaya streets there is an architectural monument of the XIX century - "Passage". Due
to changing technogenic and natural factors, the "Passage” building was constantly undergoing
minor deformations. However, since 2009 the intensity of deformation of the building has
increased. To study deformation processes, geodesic monitoring was organized to study the draft of
the building. To quantify the sediment of the Passage building, a method of high-precision
geometric leveling with the beams of the second class program with a precision electronic level
Dini 12 and a bar-code strip was used. Analysis of the results of observations served as the basis
for an objective identification of the alleged causes of sediment. The main cause of the deformations
was the local soaking of the soil of the base of the building as a result of water leakage from the
damaged (spoiled) water-bearing communications that pass from Deribasovskaya street through
the entrance to the "Passage". After the reconstruction of water-bearing communications,
deformation processes ceased. This made it possible to give recommendations on eliminating these
causes and ensuring the normal operation of the building in the future. During the reconstruction of
the street Preobrazhenskaya in 2017, the road surface was lifted to a depth of 1-1.5 meter, and the
work was carried out by heavy road machinery and jackhammers. At the same time, reinforced
concrete was started to reinforce the foundations of the "Passage™ interior, also with the use of
jackhammers in conjunction with existing foundations. The appearance of new cracks is
presumably a consequence of these vibrational processes. Recent observations of the sediments of
the building, carried out in March 2018, found discrete subsidence of up to 12-30 mm for almost
half a year. Simultaneously, the electronic total station Nivo measured the roll of the outer walls of
the main facades of the building. Calculation of the rolls was carried out by the method of
coordinates. Roll in the direction of. Preobrazhenskaya street reaches 311 mm.

Keywords: water-bearing communications, geodetic monitoring, geometric leveling,
deformation processes, roll, building sludge.

Berymaenne. The ancient building of the Odessa "Passage”, was built in 1898-
1899, located in the city centre (on the corner of Preobrazhenskaya and
Deribasovskaya streets) and one of the most beautiful buildings in the city. Persist the
postcards (pic. 1.2), published before 1901, which are eloquently evidencing that the
Passage became the pearl of the Odessa. Pictures taken before the fire in 1901, as

there a central tower on the roof. In the result of the fire, this tower on the roof was

ISSN 2567-5273 84 Technical sciences



Modern engineering and innovative technologies Issue 6 / Part 1 %

burnt and was not restored.
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Pic. 1 «The building of the "Passage on postcards until 1901»

Ootessa 1‘}1‘4‘70"# 4

3

Pic. 2. «General view of the ""Passage" building in the early 19th century»

On the building have a large number of sculptures and stucco (pic. 3-4), the main
of them sculpture of Mercury protector of the trade and two sculpture of Fortune.
Talented Polish architect L.L. Vlodek balanced harmoniously combined several
architectural styles: modernized eclecticism, mixed style of Baroque and
Renaissance, eclecticism and late modernity (interiors) and even the Moorish style
(arches). At the time of commissioning, "Passage” was equipped with the most
modern standards for that time - electric lighting, which was provided by own power
station, steam heating, telephones, elevator.

The inner courtyard of the hotel is closed by glass roof and creates a unique
atmosphere of the European city with the refinement of architecture and sculptural
compositions, inside of the hotel there is a whole street with shopping rows (pic.4)

Before the revolution in "Passage" were the most solid shops of the city:
jewelry, perfume and haberdashery, gramophones and musical instruments,
gastronomic, crockery, book and postcards. Besides, "Court Passage” Passage"” was
in the building of "Passage".
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Pic.4. «The modern view of the ga er se "»

In the years of the NEP, apart from the hotel and shops, the building housed
various Soviet institutions. One of the most famous and the longest (about 100 years)
that existed without changing the profile of the "Passage"” element was the "Central
Gastronome” (located in the premise on the first floor at the corner of
Deribasovskaya and Preobrazhenskaya streets). The profile of the retail space store
was changed only at the beginning of the 21st century. Nowadays, there is jewellery
store and located in the hotel complex and shopping rows.
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OcHoBHoii Tekcr In 2017, in the old building of the Odessa’s "Passage", after
reconstruction of water-bearing communications and foundations in 2015, reappeared
the cracks. Presumed cause is soaking the loess-like soil of the base of the building
and arising due to their uneven precipitation. [3]

The first visual deformation cracks of the "Passage” walls were detected in 2009.
By the department of engineering geodesy of Odessa State Academy of Civil
Engineering and Architecture on the perimeter of the building were laid deformation
sedimentary marks (pic. 6) and were made 4 cycles of high-precision geometric
levelling with short beams of sighting by the electronic level DINI 12 according to the
program of Il class of accuracy. From the analysis of the results, it was concluded that
significant local sediments (20-22 mm) of grades 12, 13, 16, 17 are caused by soaking
the soil of the foundation of the building from obsolete damaged water-bearing
communications, which run from ul. Deribasovskaya through the entrance to the
"Passage" After their reconstruction, the fourth leveling cycle showed no further build-
up of the building, and a mathematical-statistical analysis of the results confirmed that,
in the absence of additional aggressive influences, the sediment would end in May
2019, increasing by 1 mm.

However, in 2016-2017 years the capital reconstruction of the road surface and
communications of the street of Preobrazhenskaya with excavation up to 1.5 m (pic. 7-
8), which probably influenced condition of the building. [4-7]

For a qualitative assessment of new deformations, finding out their causes,
sources, and making recommendations for the elimination of possible disruptions,
continued geodetic monitoring performed in 2009-2017.

Geodetic monitoring continued with the observation of sediments of deformation
marks and rolls of the exterior walls of the building. The measurement accuracy of the
sediment was established in accordance with requirements with an average square
error not exceeding = 2.0 mm. This value is the starting point for selecting the
observation method, the instruments and calculating the accuracy of determining the
excess at the station. To determine the building sludge with an average square error of
mn < + 2,0 mm, the method of high-precision geometric levelling by short beams of
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sight up to 25 m was used in accordance with the program of Il class of accuracy using
the high-precision electronic level DINI 12 and bar-code strip. Three base-points were

used as a fixed base. [4-7]
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Pic. 7. «Reconstruction ' the Trasf
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Pic. 8. «Replacmen of engineerlg networks near the ""Passage’"»

From the obtained results it follows that from August 26, 2017 to 07.03.18 the
building sludge was practically absent with the exception of grades 12, 13, 16, 17, 18,
19 from 3 to 9 mm, M37 and M38 - 12 mm and M29 - 30 mm. There are no
regularities in the development of precipitation, except that the first two grades are in
the sensitive structures of the building-arches, and the M29 sediment is probably
associated with reinforced concreting to strengthen the foundations of the "Passage's"
interior with the use of jackhammers in conjunction with existing foundations.

Building tilt were measured instrumental by electronic tachymeter series Nivo.
The rolls of the walls were calculated by the coordinate method. The technical task
was to determine the roll of the walls of the main facades from the Deribasovskaya
street and Preobrazhenskaya street.

In connection with a significant number of architectural elements, the challenge
was to the determine the plane of the walls in terms of both height and height. The
definition of roll of the building was carried out in height and in four levels. Due to the
lack of measurement drawings, the distance between points along the length of the
building was taken in such a way that the plane of the wall was designated.

From the results obtained, it follows that the deviation of the walls from the side
of Deribasovskaya ranges from 0 to 125 mm. At the same time, there are no
regularities in the deviation of the building walls. The maximum deviation of the wall
along the vertical is 125 mm. A significant variation in the deviation of the walls in the
planned position takes place along the facade from the side of the Preobrazhenskaya
Street. The deviation of the wall varies from 0 to 311 mm in the level of the fourth
floor. Part of vertical deviations the middle of the building wall from the
Preobrazhenskaya street in pictures 9.

Conclusions and recommendations.

1. Precipitation of the building during the last cycle of geodetic observations in
the period from 26.08.2017 to 07.03.2018. develops unevenly and is the range from 0O
to 30 mm. There is no possibility to establish the reasons for the development of the
uneven deformation of the "Passage™ building. At the time, the development of uneven
deformation can be influenced by:
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Pic. 9. «Part of vertical deviations the middle of the building wall from the
Preobrazhenskaya street»

- change in groundwater level including under the influence of reconstruction of
the street of Preobrazhenskaya;

- the impact of technogenic dynamic processes;

- the influence of dynamic processes in the process of reinforcing foundations.

2. Due to the fact that the interval between the penultimate and the last cycles of
geodetic measurements is 6 months, it is not possible to establish the development of
deformation in time. In this regard, and it is necessary to perform at least three more
cycles of geodetic measurements with an interval of 1 month, in order to reveal the
regularity in the development of the draft of the building in time.

3. The maximum deviation of the roll from the side of the Preobrazhenskaya
Street is 311 mm. In addition, the value of the roll is within the limits permitted by
regulatory documents.

4. It is advisable to install deformation marks inside of the building as an arch
and as an along the perimeter of the exterior wall of the building from the east side.

5. The building of the "Passage" requires constant geodetic monitoring during the
whole period of its reconstruction.
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Annomayusa. B ycrnosusx eospacmaroweco aHmMpoNno2eHHO20 8030€UCmEUs Ha Iumocgepy,
KaK OCHOBAHUS UHIHCEHEPHBIX COOPYHCEHUU, 3AMAYUBAHUS SDYHINOE U3 NOBPEHCOEHHBIX USHOULEHHbIX
B000HECYUUX KOMMYHUKAYUL, HENPeOCKa3yemo20 USMEHEHUSI PeXCUMA SPYHIMOBLIX 800, NONAOAHUS
8 HUX PA3MbLEAIOWUX ACPECCUBHBIX npumecell, 00pa308aHusi NOO3EMHBIX NYCHIOM - NEPEOCMENEeHHOe
3HAYeHue umeem KOJIUYECMEEHHAS OYeHKA NPOCMPAHCMBEHHO - 8DEMEHHO20 NONONMCEHUs 30aHU,
NONYYEHHAS] 00BEKMUBHBIMU 2e00e3UYECKUMU MemOoO0aMU HAMYPHbIX HaOmooeHu. B camom
yenmpe 2copooa Odeccovl Ha nepecevenuu yauy /epubacosckou u Ilpeobpasicenckoll pacnonoicen
namamuux apxumexkmypvl XIX cmonemus «llaccadxcy. B cuny usmeHaowuxcsi mexHo2eHHbIX U
npupooHvIX  hakmopos 30anue «llaccasxca» NOCMOSHHO Npemepnesano He3HAuUmenbHble
oepopmayuu. Oomuaxo, ¢ 2009 2o00a ummencusnocmv Oeghopmayuu 30aHus y8eauuUIacs. s
uzyuenus 0eQOpMAYUOHHBIX NPOYecco8 OblI OpP2AHU306AH 2e00e3UteCKUll MOHUMOPUHE O
uccnedosanuro ocaoku 30anus. Pabomul evinonnuna HayuHo-ucciedo8amenbckas iadoopamopust
Kageopsl umdiceneproli 2eodesuu O0ecckoll 20CYOapCmEeHHOU aKadeMuu Cmpoumenrbcmeda u
apxumexmypul. [[na KoauuecmeeHHou oyerKku ocadok 30anus «llaccasca» Ovlnl npumenern memoo
BbICOKOMOYHO20 — 2€0MEeMPUecKo20 HUBEIUPOBAHUS KOPOMKUMU 00 25 Mempos Jyuamu
suzuposanusi no npoepamme Il knacca npeyusuoHubIM 1eKMpOHHBLIM HUseaupom Dini 12 u wmpux
- K000801 peliku. AHanuz pe3yibmamos HaOM0OeHUll NOCLYHCUTL OCHOBAHUEM O] 00BbEKMUBHO20
BbIABNIEHUSL NPEONONAaAeMblX NpuduH 0cadox. (OCHOBHOU NPUYUHOU BO3HUKWUX Oepopmayuil
NOCTYHCUTIO JIOKATIbHOE 3aMAYUBanue PYHMO8 0CHOB8AHUs 30aHUs 8 pe3Vlbmame 8blMeKaHusi 600bl
U3 NOBPENHCOCHHBIX (UCNOPUEHHBIX) B0OOHECYWUX KOMMYHUKAYUL, KOMOpbvle NpoX0oosam ¢ YI.
Hepubacosckoii uepez 6x00 6 «llaccasxcy. Ilocne pekoHCmMPYKYuu 8000HECYWUX KOMMYHUKAYULL
OdehopmayuoHmvie NPoyeccbl NPeKPamuIUcy. ImMo no3601UN0 OAMb PEKOMEHOAYUY NO YCMPAHEHUIO
IMUX NPUYUH U obecneueHuro 8 OdalbHeluemM HOPMANbHOU IKCHAyamayuu 30anus. Bo epems
pexoncmpyxkyuu yi. Ilpeobpascenckoti ¢ 2017 200y, 66110 0eMOHMUPOBAHO OOPOICHOE NOKPbIMUE
Ha enyouny I1-1,5 m, a pabomvl GbINOIHANUCH MANCENOU OOPONCHOU MEXHUKOU U OMOOUHBLMU
monomramu. OOHOBPEMEHHO ObIIO HAYAMO APMUPOBAHHOEe OemMOHUPOBanue NO YCULEHUIO
@ynoamenmos enympennux nomewenuti «llaccasxca», makdce ¢ NpumeHenuem OMOOUHbIX
MONOMKO8 Npu ceéa3ke ¢ cywecmeyiowumu @Gynoamenmamu. Ilosenenue Ho8bIX Mpewun
NPeOnoNONHCUMENbHO — ABNAEMCA  CIe0CmeUeM dMmux 6ubpayuoHusvlx npoyeccos. Ilocreonue
HAOA00eHUsL 34 0caoKamu 30anus, evinoaHenHvle 8 mapme 2018 2o0a, obnapycuiu ouckpemuvle
ocedanusi 0o 12-30 mm 3a noumu nonyeo008o0i nepuod. QOHOBPEMEHHO UBMEPSIU INIeKMPOHHbIM
maxeomempom Nivo KpeH HAPYIHCHLIX CMmeH 2lasHbIX ¢hacados 30anus. BeiuucieHnue KpeHog
npoU3800UIOCL Memooom Koopournam. Kpen 6 cmopony ya. Ilpeoopasicenckou docmueaem 311 mm.

Knwuesvie cnosa:  8o0oHecywue — KOMMYHUKAYUU,  2€00€3UHEeCKULl  MOHUMOPUHS,
2eomempuyeckoe HUenuposanue, 0eopmayuonHsvle NPoyeccol, KPeH, 0caoku 30aHus.
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