TaGmua 2/Table 2.

Viepo no otTaebHbIM 00bEKTaAM

Damage to some structures

O6bekTbl paboT

Yuep6 peibHbIM 3anacam (kr) / Damage to fish resources (kg)

MockoBckas 06-
nacte / Moscow
Region

CwmoneHckast 06-
nactb / Smolensk
Region

Bcero:
Total:
1

1. PEMOHT 1 peKOHCTPYKLMS GObLUMX MOCTOB (repairs - 1769,4 1769,4 (51,75%)
and reconstruction of large bridges)

2. PEMOHT 1 PEKOHCTPYKLMS CPeaHMX U MasibiX MOCTOB - 774,5 774,5(22,65%)
(repairs and reconstruction of medium and small bridges)

3. PEMOHT 1 peKOHCTPYKLMSA MasibiXx MOCTOB Ha PYy4bsixX 23,5 63,2 86,7 (2,54%)
(repairs and reconstruction of small bridges over brooks)

4. MNepeyCcTpoCTBO MOCTOB Ha PyybsiX Ha TPYObI 43,1 51,5 94,6 (2,76%)
(replacement of bridges over brooks for tubes)

5. 3ameHa cyuiecTByowmx Tpy6 Ha HoBble (replacement 40,5 54,3 94,8 (2,77%)
of tubes for the new ones)

6. PEMOHT 1 PEKOHCTPYKLMS TPYO Ha Py4bsix U pekax 66,5 532,9 599,4 (17,53%)
(repairs and reconstruction of tubes at brooks and rivers)

BCEIO: 173,6 3245,8 3419,4 (100%)
TOTAL:

0OpKe BpeMEHHBIX TIepeMbIYEK B PyC/IaX MaJIbIX
BOJIOTOKOB. 3HAYMTEJICH TaKKe YILepO 3a cuer
paboT Ha GOJIBIIOM KOJIMYECTBE MaJIbIX BOIOTO-
KOB. Y111ep0 Ha MaJIbIX BOIOTOKAX BbI3BAH YHUY -
TOXKEHHEM TTOYBEHHO-PACTUTEILHOTO TTIOKPOBa
Ha MPUJIEKAIIUX K PYCJTy Y4acTKax ITOMMBI.

Viep6 oT moTepy NOMMEHHBIX YTOAUH P
OTCBITIKE CTPOUTEIbHBIX IIOIIAIOK Ha 3aTarlIi-
BaeMbIX B TIABOJIOK Y4acTKax A0XoaMT 10 18%
OOIIMX ITOTEPb, OT TUOEIM KOPMOBBIX OPTaHM3-
MOB Ha TUTOILIAISIX IHA, OTTOPraéMbIX MJIM TO-
BpEXIaeMbIX IIpU paboTax B pyciie (OTChINKa
BPEMEHHBIX 1aM0, YCTPOMCTBO BPEMEHHBIX
OI10p, KaHAIM3a1Msl pyciia) — 0KoJsio 9%.

AHaJIU3 CTPYKTYPBI ITPOrHO3MPYEMBIX I10-
Tepb ITOKA3bIBAET, YTO HETATUBHOE BO3ACHICTBHE
HaBOIIHbIE 1 OKOJIOBOIHBIE OMOIIEHO3bI MOXKET
OBITh CHUKEHO Ha 15—18%, ecim BBIHECTH
CTPOUTEJIbHBIE TUTOILAIKH B HE3aTaIIMBAEMYIO
YacTh ITOMMbI U YMEHBIITUTD TUTOILAIN TTOBPEX -
JIEHUs TIOYBEHHO-PAaCTUTEILHOTO MTOKPOBa
1o Geperam pydybeB IPU COOPYKEHUU Ha HUX
JaMO-repeMblUeK.

CHsTHE OCTaTOYHOIO CJIOS 3alllMTHOTO
MOKPBITUSI MOCTa — CJIOKHBIM TEeXHUYECKUIA
npoliecc, TpeOyoIIMii 3HAUUTEJIbHBIX 3aTpaT
PacXOJHBIX MaTEepUaIoB, a TakXkKe YeJoBeue-
ckoro Tpyna. Otciofa cienyet, 4yTo Jo0oi
PEMOHT METALTUYECKUX MOCTOBBIX KOHCTPYK-
LM He TOJIbKO MpearoaraeT 0obline ae-
HEXHbIe 3aTpaThl, HO U OKaXXeT HeraTUuBHOE
BJIMSTHUE HA OKPYKAIOIILYIO CPey 1 YeJIoBeKa,
MOCKOJIbKY 3TU pabOThl OCTABJISIIOT O0JIbIIOE
KOJIMYECTBO OTXOAOB, TPYAHO MOANAIOIINXCS
yrtunuzanuu [3]. To ecTh u 31ech Oe3omac-
HOCTb TPYyAa U 9KOJIOT'USI OKa3bIBAIOTCS B O~
HOM CBSI3KE.
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ABSTRACT

Interrelation of labor safety and of environment has
always been a leading factor for profession of bridge
builders who conduct construction and repair works at
the railway installations. Cartogram of working conditions
and analytic data permit the authors to classify this
professional group as subject to injuries and risks.

ENGLISH SUMMARY
Background. At the majority of railway enterprises
the conditions of labor environment are conform

to the rules and standards of sanitary laws.
But the workspaces of bridge builders aren’t
always well-organized, neither sanitary norms
are respected during current operations at the
bridges.

Objectives. First, the authors would like to assess
average time of safe work, then to assess the impact
of bridge works on fish resources, finally to give
recommendations how to avoid or minimize negative
consequences.

Methods. The article uses statistical analysis and
mathematical methods of probability theory.
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Results. 1. Analysis of accidents in bridge-building
organizations during the period of 1993-2012 shows
(fig. 1), that injury rate is still high. This is explained by
the growth of complexity of construction and mounting
operations, acceleration of construction, reduction
of the level of industrial engineering quality, reduced
professional skills of managers and workforce [1].
Now more 47% of bridge-building teams have
20-30 years old workers. The number of experienced
mounters (45 years and older) has decreased.

The job of bridge builders is intensive. Analyzing
functions ofa man (hearing, vision) should correspond
to the requirements for narrowly looking, attentively
listening while conduction the works [2].

The cartogram of working conditions of bridge-
building men demonstrates (fig.2) which factors have
negative impact. It is quite clear what to do - it is
necessary to make industrial environment healthier, to
decrease intensity of job, to create a complex system
ofactions providing for optimization of job operations
of bridge-builders.

Job conditions which violate the existing sanitary
standards and rules of safety engineering may cause
injuries or professional diseases.

Periods between job injuries and professional
diseases are not constant, they should be deemed
to be variable and random, and the intervals between
disability cases can be called time of safe work.
Injuries and diseases have different consequences
and the time of recovery is also a variable value
that depends on the character of injury, heaviness
of relapse, individual features and other factors
(promptness of emergency services, relevance of
curing methods eftc. ).

As, while determining time of safe work, itis necessary
to find variables, then it is possible to use probability
theory that permits substantiating a level of industrial
safety. According to the theory, the labor activity of
a team is considered as a system that is fault-free
between the cases of injury or professional diseases.
IN other words working conditions is assessed by
time from the beginning of the yeas fill first case of
injury, then by time between first and second case
of injury etc.

If injuries occur with almost even time intervals, then
probability of safe work P during assigned time is
calculated by expression:

P=(1-T,/NT)",

where T, — an assigned time interval for which value
P is determined; N — number of teams or areas of
bridge-building; n — number of injuries in N teams
during T time.

The results of calculations provide for relative job
safety during the period T if P < 0,95. If P < 0,95,

there is no certitude that the work is safe. Table
1 demonstrates that different occupations have
different probability of safety during an assigned
time interval. Knowing relative probability of danger
for a certain team service of labor protection can
proceed with preventive actions.

When the intervals between injuries or professional
diseases are not clearly stable, it is necessary to
increase the number of studied cases including
data on other teams, but the studied period should
not exceed three years.

2. Construction and reconstruction works held at
man-made structures affect watercourses. Most
evident consequences are:

— change of a stream due to obstruction of the bed;
— temporary opacity growth due to development
of underwater trenches, foundation pits, damming
and temporary diversion of the stream causing
oppression and death of hydrocole;

—clogging of stream and bottomland with rubbish,
building waste while erecting temporary supports,
sandblast cleaning;

— contamination of waters by storm run-off of
railroad bed;

— violation of soil-vegetable cover of stream and
bottomland;

— poaching etc.

The majority of enlisted factors can be avoided or
minimized with the help of general nature protection
measures. But even in that case it is not possible to
completely eliminate negative impact and to avoid
damage to fishing resources. Itis rather possible to
compensate the damage by special actions aimed
at making up of fish productivity of water resources.
In order to assess damage which is caused by
crossing of watercourses by railways, the objects
are grouped according to planned works. For
instance the damage to several objects (typical
situation, Smolensk section of Moscow railway) is
represented in table 2. More than a half of losses
(51,75%) are caused by reconstruction of large
bridges, 22,65% by reconstruction of small and
medium bridges, 25,6% by reconstruction and
repairs of bridges and tubes over brooks and little
rivers.

Conclusions.

1. Data on cumulated risks of injury during the year
permit to distribute more correctly the funds for
sanitary measures.

2. Analysis of the structure of supposed losses
proves that the negative impact for water and
underwater biocenosis could be reduced by 15—
18% if construction sites are moved to the part of
a bottomland which is not subject to floods.

Keywords: labor safety, bridge works, cartogram of working conditions, traumatism, injury, ecological damage.
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