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Quality consideration of building and renovation works
while forensic structural inspections to determine
the volume and cost of construction

Currently, forensic methods and regulations in the field of construction do
not explain how quality of work affects the procedure of forensic examinations
and research related to determining the work scope.

While carrying out building and renovation services, it is possible to control
provided construction and renovation services, establish their physical volume
and quality. While research, forensic expert can identify violations of building
codes, as well as determine the cost of refurbishment or elimination of defects
made providing services.

The scoop of performed works is determined by geometric parameters of
construction elements, established during field surveys using design and as-built
documentation.

While carrying out field surveys, it is necessary (along with the determination
of service scope) to pay attention to the compliance of the work performed with
the requirements of building codes.

The article outlines problematic issues and provides a list of basic indicators
determining the scoop and quality of the construction works carried out, indicated
in the reporting documentation drawn up by contractors based on results of
activities in the field of construction. Actual issue arising in the establishment of
the scoop and cost of construction work is considered that quality does not meet
the requirements of regulatory documents in the field of construction.

1t is explained how the quality of the work performed affects the results of
research related to the determination of the actually completed volumes of repair,
building and renovation and construction work.

Keywords: work quality, actually completed construction work, defects,
working scope, engineering and technical staff.

Formulation of Research Problem. While forensic structural inspections,
forensic experts often have to address issues related to determining quality of
renovation works and further consideration (not taking into account) of these
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service scoop and their cost while determining performed building services as of
forensic research.

Quite often, forensic science institutions receive court applications and
rulings when construction customers are faced with the problem of poor quality
renovation (construction services), namely ordered services do not correspond
to those actually performed or performed with defects. Usually builders do not
admit their guilt, refuse to eliminate deficiencies or compensate for losses, citing
the fact that service was provided in the amounts specified in the design and
reporting documentation.

Analysis of Essential Researches and Publications. Well-known research
papers: Methods for establishing the actual volume and cost of provided building
works on reporting documentation (registration code 10.6.17) and Methods for
determining quality of building and installation works (registration code 10.6.01)
do not fully disclose the correlation between construction quality and renovation
services and the scoop of services taken into account (in accordance with the
relevant budget standards) in reporting documentation.

Currently, there are no explanations in forensic methods and normative
documents in the field of construction as to how quality of services affects
the procedure of forensic examinations and researches related to the scope
determining of such works.

Article Purpose. Substantiation and systematization of theoretical
knowledge on conducting forensic examinations related to determining actual
scope of building and renovation works through analyzing regulations in the field
of construction that regulating requirements for service quality.

The main purpose of this type of forensic structural inspections is to
protect the property and non-property rights of the construction customer.
While providing construction services of any scoop and scale, there is a risk
that contractor services for certain reasons does not meet the requirements of
construction standards, as well as technical contract conditions.

Main Content Presentation. Forensic structural engineering or forensic
research on building and renovation works is carried out to resolve disputes that
arise between customer and contractor or the service provider on the site.

If construction facility forensic structural inspection was not carried out
immediately before commissioning construction facility it can cause some risks
for the customer in the future (for example, a contractor can refuse to recognize
violation of the order and quality of building works in case of problems with the
construction facility arose during its direct operation by the customer). Therefore,
the causes of these problems are treated in terms of violation of operating
conditions. In this case, dispute between the customer and the contractor is
already considered in court and this can require forensic structural inspections:

«  pre-trial forensic structural inspections conducted by one of the parties

to the dispute while preparation of arguments in their favor on the eve
of hearing;
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« forensic structural inspection carried out according to court decision.

Forensic examination allows you to control the repair services, determine
the scope and quality of performed works. While research, forensic expert can
identify violations of building codes, as well as determine the cost of repairs or
elimination of defects committed while service providing.

Checking the scope helps to identify the following violations:

»  overstated reports on service scope;

*  registration of fictitious works;

* replacement of materials with cheaper ones;

» reducing service quality (for example, applying one coat of paint instead

of two provided by the documents);

*  overestimation of the number of materials, components (doors, sinks,

electrical or piping fittings, etc.);

* incompleteness of construction facilities, separate stages of works.

The main purpose of construction scope inspection is to check the scope
and cost of paid or presented for works on fully completed and commissioned
facilities.

In addition, control over:

*  compliance of the object with its characteristics and purpose, provided

by the approved design and estimate documentation;

»  completeness of provided services adopted under acceptance certificate;

»  operational readiness of commissioned facility.

The purpose of measuring works is to clarify actual geometric parameters
of building structures and their elements, determine their compliance with the
project or deviations from. Instrumental measurements specify the spans of
structures, their location and step in the project, size of the cross sections, height
of the premises, marks of the characteristic nodes, distance between the nodes,
etc. According to the results of measurements, projects are made with the actual
location of structures, sections of buildings, drawings of working sections of
load-bearing structures and joints of structures and their elements.

Calculation of service scoop is carried out on the basis of completed
structural elements and work types. The sequence of calculations should be such
their preliminary results can be used for further calculations. It is recommended
to calculate the service scoop in the following sequence: holes in the outer walls
(windows, doors, gates); internal openings (doors, gates, transoms); foundations;
earthworks; frame; walls; partitions; floors; overlapping; coating; roofing; stairs;
porch; external equipment; interior decoration; other works.

For substantiating the scope and composition of performed work, acceptance
certificates and concealed works acceptance certificate are used. In default of
such acts, service scoop can be calculated from the working drawings. If it is
impossible to determine the work scope during control measurement, these
works are not taken into account. If necessary, forensic expert has the right to
request disclosure of such works.
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If there are no acceptance certificates, forensic expert carries out control
measurements of performed works in kind, compares obtained results with the
approved design documentation.

Calculation of performed work is carried out on the actual plane (volume,
length) of the element under research.

Many technical indicators of the quality of repair work are included in state
construction standards, technical conditions, etc.

The repair quality depends not only on performance indicators but on
appearance of the completed facility object or its element (part).

Construction quality is a set of product properties that meet certain
requirements in accordance with its purpose. Construction quality is determined
by assessing overall architectural and artistic solutions, the technical level of
design solutions, design and technological parameters, as well as quality of
construction products, semi-finished products and materials.

Product quality indicator is a quantitative characteristic of one or more
product properties considered in accordance with certain conditions of its
manufacture and operation or use.

The reasons for quality inconsistency of provided services with requirements
of building codes and standards is great number, namely: contractor’s desire
to speed up work by simplifying some construction procedures, contractor’s
ignorance, use of unskilled builders or poor quality building materials, theft of
building materials. One point is clear, regardless of the reason for the contractor’s
negligent attitude to his work, only customer suffers.

Execution quality depends on established technology and quality control.
Quality control is carried out by engineering and technical outsourcing staff
(internal control) and the customer, author’s supervision and bodies of the
State Construction Inspectorate (external control). Engineering and technical
outsourcing staff is obliged to systematically monitor compliance with
project requirements, building code while construction and installation work.
Components of such control are input operating and receiving. The results of
all these types of control should be recorded in the registers that daily record the
basic data on performed work, materials used and other important points which
service quality depends on.

While determining quality level, relative characteristics of the quality of
works or products are compared with corresponding basic indicators. Indicators
reducing quality of construction products include:

* appearance deterioration of products leading to the need to perform

additional work to improve their quality;

* reducing strength and stability of individual structures, products and

buildings in general;

»  reduction of operational qualities of buildings.

Quality management is systematic control and influence on conditions that
should ensure quality. Quality management includes: accounting for possible sources
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of defects; identifying ways to prevent them and the factors that affect quality. Impact
of quality management can be organizational, sociological, technological, aimed
at improving or maintaining a certain high level of product quality. Influence of
management can extend to increasing the number of products which will already be
managing not only quality but quantity of manufactured products.

Estimates, terms of reference, and other supporting documentation related
to construction work often include the terms: improved or high-quality finishing.

According to building code it is established to distinguish three species
(classes) of furnishing: simple, improved and high-quality. Each type of
decoration implies compliance regulations determining maximum possible
deviations from the design values or conditions adopted for relations between
the parties by default.

According to building code, works are classified in accordance with certain
types of works, include: plaster, painting with the use of oil, casein, glue and
emulsion mixtures.

For example, a simple plaster is applied in one layer with or without grinding.
Grinding is performed without applying an additional layer of fresh solution with
polyurethane or foam graters without any spraying and lids. The cover layer
is necessary for grinding, therefore for it use fine-grained or sifted mix. Apply
the cover after leveling the soil and grind fresh or after drying (10-60 minutes).
Layer thickness: up to 3 mm .

Improved plaster is applied in three layers: spraying, priming, cover. The
improved plastering is put manually or in the mechanized way, and level as a rule
horizontally and vertically. Maximum clearance while checking accuracy of the
2-meter rule is 2.5 mm, for the entire height of the wall is 5 mm.

The main difference between high-quality plaster and improved one is work
accuracy. The number and thickness of the layers are the same, except that total
thickness of the tent is allowed to increase by 5 mm. Permissible deviation of
2 mm per 2 m of height/wall length or 3 mm for the entire height. These are limit
values, in modern construction deviations are within 1 mm.

While painting of plastered walls with water mixes (performance of painting
works) corresponding class of furnishing provides surface preparation, simple
painting, namely: surface cleaning, its priming, filling of cracks and sinks,
dedusting and directly painting; improved painting in addition to the provided
service for simple painting, partial lubrication of irregularities twice, grinding of
such places by the number of layers, priming of each lubrication layer, the second
priming of all surface; high-quality painting, in addition to provided services for
improved painting, continuous filling in twice with grinding of each layer and
additional (third) continuous priming.

' ICTY-H b A.3.1-23:2013. HacraHoBa 1010 HPOBEACHHS POOIT 3 yJalITyBaH-
Hsl 130JSIIIMHUX, 03100MIOBAIbHHUX, 3aXMCHUX MOKPHUTTIB CTIiH, MIJIOT 1 MOKPiBeIb Oy-
niBens i ciopyn (CHulIl 3.04.01-87, MOD) : 3arB. Haka3zoMm Minperion0Oyay Ykpainu Bix
18.07.2012 p. Ne 326. [Yunnwmii Bix 01.01.2014]. Bua. odin. Kuis, 2013. 39 c.
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In other words, while conducting field surveys of performed works, related
to determining the actual service scoop, it is necessary to pay attention to how
the work is done: whether it can be considered a certain species (class) of work
(simple, improved, high quality) works on plastering or painting of surfaces,
arrangement of coverings of floors, roofs, etc.

Auvailability of deviations of the plane from the horizontal and vertical, the
number and size of irregularities on the surfaces while plastering, plastering
work affect the affiliation of the work to one of three types (classes) of finishing:
simple, improved, high quality.

State construction standards provide for relevant requirements for other
works.

Thus, high requirements concerning durability, aesthetics and observance
of sanitary and hygienic norms and quality are put forward to works on floor
arrangement. Clearances between the control two-meter rail and the floor surface
to be inspected shall not exceed 4 mm.

In case of performance of facing works by ceramic, glass-ceramic and other
similar tiles, the surface should have a deviation from a vertical no more than
2 mm on 1 m. The deviation of an arrangement of seams from a vertical and
horizontal (on 1 m of length) in facing 2 mm is provided.

Deviation of the plane of all field of a surface of false ceilings on a diagonal,
vertical and horizontal (from design) is allowed 1,5 mm on 1 m.

Roof coverings should meet the following requirements: have sufficient
water resistance; provide uniform normalized temperature and humidity of air in
rooms; prevent condensation formation on the ceilings and in the thickness of the
structure; to accept without destruction the normalized load; meet requirements
of building codes for quality.

Arranging a roll roof, the panels should be glued in the direction of:

*  from the lowered sites to the raised with an arrangement of cloths on

length perpendicularly to a water drain at slopes of roofs to 15 %;

*  Runoff for roof slopes over 15 %.

The panels should be laid overlapping by 100 mm (70 mm across the width
of the panels of the lower layers of the roof with a slope of more than 1.5%).

While inspecting the filling of window and door openings of external walls,
it is necessary to pay attention to quality of nodes adjacent to the walls.

While design and implementation of adjacent nodes should comply with
requirements of regulations approved in the prescribed manner.

The design of connection units and technology of installation of window or
door blocks must meet the requirements of the project and ICTY-H b B.2.6-
146:2010 .

' ICTY-H B B.2.6-146:2010. Koncrpykuii OynuHkiB i criopya. Hacranosa 110110
MIPOEKTYBAHHS 1 yJIalITyBaHHS BIKOH Ta JBepei : 3aTB. Haka3oM MinperionOyny Ykpaiann
Bix 15.11.2010 Ne 444. [Ynnnwnii Bix 15.11.2010]. Bun. odin. Kuis, 2010. 68 c.

241



[IPOGAEMHI

While arranging adjacent nodes, it is necessary to comply with the following
conditions:

*  closing of assembly cracks between products and jambs of apertures of
wall designs should be dense, tight, calculated on endurance of climatic
loadings outside and conditions of operation indoors;

*  construction of adjacent units (including the location of the window unit
by the slot depth) shell prevent occurrence of cold bridges, that cause
condensate formation on the inner surfaces of window openings;

e operational characteristics of structures of junctions and applied
materials (heat and sound insulation, vapor and air permeability) should
meet requirements stipulated by current regulations;

»  scaling of seams from premises should be more dense than from outside;

«  while choosing the filling of mounting slots, it is necessary to take into
account the operational temperature changes of the overall dimensions
of the products;

*  polymer composites used for installation work should obtain a hygienic
conclusion of the health authorities about possibility of their use in
construction.

Building elements where it is necessary to carry out quality control:

« alignment of ceilings and walls;

e installation of different sizes and contents of window and door structures;

e arrangement of a floor covering;

» installation of such communications as: ventilation, electricity, heating,
water supply, etc.

Forensic expert controls whether all communications have been concluded
in accordance with the project documentation and whether actually performed
works correspond to the design and estimate and reporting documentation.

While inspection of the water supply system, forensic expert pays attention
to reliability of the used fasteners, as well as to tightness of the connecting
system. Existence of even the slightest leak can later lead to the breakdown of
the tap and flooding of the entire room.

While leveling walls or ceilings, it is necessary to use specific tools that will
help to identify any existing shortcomings. Upon completion, forensic expert
checks the smoothness of the walls and ceilings.

All violations are detected during the works, controlling compliance of
construction services with regulations and instructions.

It is possible to control quality of planes by means of spirit level, a plummet
and goniometer.

Deviation from the above requirements while operation of building
(premises) can cause a decrease in thermophysical and insulating properties of
enclosing structures.

Therefore, before calculating the scope of work, it is necessary to understand
in detail the drawings, clarify correlation between individual parts of working
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drawings, clearly present those works that are not depicted in the drawings
(exterior and interior, partition material, floors, etc.), study textual material of the
project, get acquainted with drawings of standard knots and details with catalogs
of the products which have found application in this project, requirements of the
state building code and standards regulating quality of works.

Thus, for example, in case of availability of estimated norms in acceptance
certificates from high-quality plastering by a solution of walls, the result should
to meet requirements stipulated by building standards for these works.

In other words,, service quality should meet the parameters specified in the
building codes and the estimated standards stated in reporting documentation.

Therefore, while forensic examinations and researches to determine
compliance of actually performed works with reporting documentation, works
that have deviations from the state building codes and standards cannot be
accepted as performed one and need to be finalized (according to requirements of
the mentioned standards) as for quality of provided service within the measures
to eliminate recorded defects.

Conclusions. The given theoretical and practical aspects of forensic
examinations, related to the determination of actual scoop and quality of building
and renovation works can be used in forensic practice to optimize forensic
research.
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T. I’ Jyonux, JI. I. Kunmasa
YpaxyBaHHs AKOCTi peMOHTHO-0yAiBeJIbLHIX POOiT
M Yac NPoBeeHHS CYI0BUX OyAiBeJbHO-TeXHIYHUX eKCIEePTH3
i3 Bu3HaueHHs o0csriB i BapTocTi Oy1iBHMUTBA

Cmanom Ha cb0200HI 8 eKCNEePMHUX MEMOOUKAX | HOPMAMUBHUX OOKYMEH-
max y eanysi 6y0ieHUYmMEa IOCYMHi po3 SICHEHHs. 000 MOo20, 5K came SKICMb
pobim enaueae Ha nNopsadoK NpoSeOeHHs eKCNepmus md eKCHepmHuX O0oCii-
00ICetb, N0 SI3AHUX I3 GU3HAUEHHM 00CS2i8 MaKUX pooim.

byoisenvro-mexuiuna excnepmusa oae 3Mo2y npoKOHmMpOno8amu PoGeoeHi
pemonmui pobomu, GusHaUUmMu 06cseU ma AKicms UKOHAHUX pobim. Y npoyeci
00CTIOMNHCEHHS eKCRePm MOJICe GUABUMU NOPYULEHHSL 0YOI8ETbHUX HOPM, A MAKONC
BUBHAYUMU 6APMICIb BIOHOBNIOBAILHO0 PEMOHMY a00 VCYHenHs Oepexmis,
SAKUX OYOIBENbHUKU YUl PEMOHMHUKU NPUNYCIUTIUCS NIO Y4AC GUKOHAHMS POOIM.
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Ob6c¢sieu BUKOHAHUX poOim 0Opaxo8yOms 3a 2eOMEMPUUHUMU NAPAMemMpPa-
MU enemenmis OyO0iGHUYMEA, AKi BU3HAUAIOMb 3 OONOMO2010 HAMYPHUX 0bcme-
JICeHb 13 GUKOPUCTNAHHIM NPOEKMHOL MA BUKOHABYOT OOKYMEeHMAayii.

Ilio wac nposedennss Hamypuux o6cmedceHb HeOOXIOHO (napaneibHo
3 BUBHAUEHHSAM 00Cs2i8 pobim) 36epmamu yéazy Ha GIONOGIOHICTIb GUKOHAHUX
pobim umoz2am 6yOi8eIbHUX HOPM 3a SAKICIMIO.

Oxpecneno npobremui numarnHs ma HageoeHo NepeiiK 6az08ux NOKA3HUKIE,
3a AKUMU ROMPIOHO U3HaAUAmMU 00Csi2U Ma SAKICMb NPOeOeHUx 0y0i6elbHUX
pobim y 36imHuiu OOKYMeHmayii, cKi1adeHitl niOPAOHUKAMU 3d Pe3yIbmMamamu
odisinbHocmi 6 eany3i 6yOisHuymea. Takooic po3ensHymo akmyaibHy npooiemy,
SIKA BUHUKAE NIO 4ac GU3HAYEHHs 00csieie | sapmocmi 6y0igenibHUX pobim, ujo
3a SKICMIO He 8I0N08I0aoms GUMO2AM HOPMAMUBHUX OOKYMEHmMIE ) 2any3i 6y-
oisHuymea.

Po3’sicueno, ax eniueae saxicms nposedenux podim na pesyibmamu 00Ci-
00iCeHb, NO6 A3AHUX 13 GUSHAYEHHSIM (DAKMUYHO SUKOHAHUX 00CA2I8 peMonm-
HO-Oy0isenbHux [ Oy0isenbHUX pobim.

Hageodeni aemopamu meopemuuni ma npaxmuyHi acnekmu npogeoeHs. cy-
008UX eKChnepmu3, N0 a3aHi 3 GUSHAYEHHAM (QAKMUYHO SUKOHAHUX 00Cs2i6 ma
SAKOCMI peMOHMHO-0Y0i6ebHUX I 6YOIBeIbHUX POOIM, MOJNCHA 3ACMOCy8amu
6 eKCnepmMHIL NPaKmuyi 01 ONMUMI3AYIT eKCRePMHO20 O0CNIONCEHHSL.

Knruosi cnosa: sixicmo pobim, paxmuuno euxonawi Oyodieeivhi pobomiu,
Odeghexm, 0Ocsie poOim, IHICEHePHO-MEXHIYHULL NePCOHAL.

T. I Jyonux, JI. I. Kunmasa
Y4ér KauecTBAa PEMOHTHO-CTPOUTEIBHBIX PA0OT
MPU MPOBEIEHUH CYTEOHBIX CTPOUTEIbHO-TEXHUYECKUX IKCIEPTU3
M0 YCTAHOBJIEHHIO 00HEMOB H CTOMMOCTH CTPOUTEIHLCTBA

B nacmoswee spemsi 6 3kCnepmHuIx MemoouKax u HOPMAmuGHuIX OOKyMeH-
max 6 cghepe cmpoumenbcmea OMCymCmeyIOm pa3vbsACHEHUs OMHOCUMETbHO
Mo2o, KaKum 06pazom Kauecmeo nposedénublx pabom eiusiem Ha nopsiooK npo-
8e0eHUsl IKCNEPMU3 U IKCHEPIMHBIX UCCIe008AHUL, CEA3AHHBIX C OnpedeneHuem
00bEM086 pabom.

Ilpu nposedenuu cmpoumenbHO-MexXHUYECKoll IKCHEPMU3bL UMEEmcsi 603-
MOJCHOCMb NPOKOHMPOIUPOBANb GLINOIHEHHbBIE PEMOHIMHbIE U CIPOUMENbHbLE
pabomul, ycmanosums ux usuyeckue ob6vémul u kauecmeo. B npoyecce uccue-
008aHUsL IKCREPI MOJICEM BbIAGUMb HAPYULEHUsL CIPOUMENbHBIX HOPM, d MAK-
JKce onpedenums CmoumMocnms 80CCIMAHOBUMENLHO20 PEMONMA ULU YCINPAHEHUs
Odeghexmos, 0onyueHHbIX NPU NPO8edeHUY padom.

O6bEmblL 8bINOIHEHHBIX PAOOM ONPEOENAION NO 2e0MEeMPULECKUM napame-
Mpam d1emMenmos Cmpoumenscmed, YCmaHagIueaeMblM npu OCyuecmeaieHuu
HamypHuIxX 00C1e008aHUll ¢ UCTIONb308AHUEM NPOEKMHOU U UCHOTHUMETbHOU 00-
KYMeHmayuu.

244



TeopisirajnpakiukalcyAoeoifekcnepmisulilkprminanictrk N3]

Ipu nposedenuu namypHwix 06cie0osanull, Heobxo0UMo (Hapsioy ¢ onpede-
Jenuem 066émoe pabom) obpawams 6HUMAHUE HA COOMBEMCMEUE GbIIOIHEH-
HbIX pabom mpedosanusm cmpoumelbHblX HOpM HO Ka4ecms).

B cmamve uznoscenvl npobremnsie 60npoChl U NPUECOEH nepeuets 6a3o-
8bIX NOKaA3amenetl, no KOmopvim Onpeoensiion 06bEMbl U Kauecmeo npo6eOEHHbIX
cmpoumensHelx pabom, yKasvieaemvie 6 OMUEMmHOU OOKYMEHMAayuy, coCmag-
JIEHHOU NOOPSOYUKAMU NO PEe3VIbMamam OesimeibHOCmy 6 001acmu cmpo-
umenvemea. Takdice paccmMompena akmyanibHas npobiemMa, O3HUKAIOWAs npu
VCMAHOGAEHUU 00bEMOG U CIOUMOCIU CIPOUMETbHBIX pabom, no Kauecmey He
COOMEEMCMBYIOWUX MPebOBAHUAM HOPMAMUBHBIX OOKYMEHMO8 8 cihepe cmpo-
umenbcmea.

Pazvscueno, kak enusem Kauecmeo npoeeoéHHuIX pabom HA pe3yibmamol
uccnedo8anull, CéA3AHHBIX C ONpedesieHueM QaKmuyecku GblNOIHEHHbIX 00bEM08
PEMOHMHO-CIMPOUMETLHBIX U CIPOUMETbHBIX PAOOM.

Knrouesvie cnosa: xauecmeo pabom, paxmuuecku 6bINOIHEHHbIE CMPO-
umenvuvle pabomsl, degexkmol, 06EMbL PAbOM, UHICEHEPHO-MEXHUUECKULL nep-
COHaA.
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