BECTHMKHOHHTY..................................................................

YK 624:613.6:369.2

C.II. Boicouxkwuii /1.T.H./
A8mMOMOOUTLHO-00POINCHBII UHCTRUNY M

T'BY3 «/loneyxuil hayuonanvHolll mexuuyeckuil yuueepcumemy (I opnoska)

T.C. BamieBas /K.T.H./

Honbaccxas nayuonanrvnas axademusi Cmpoumenscmea u apxumexkmypul (Makeesxa)

PUCKHA B CTPOMUHIYCTPUU U OBOCHOBAHUE
HEHCHUOHHOI'O BO3PACTA

Tlpuseden ananuz puckos pazeumust 3a00J1e6anull U NOJIYHEeHUs NPOU3BOOCIEEHHbIX MPABM 8 CIPOU-
MENbHOU OMPACIU NPOMBIUIEHHOCIU. Bvlgedenvl anarumuyeckue 3agucumocmu nokazameneu puc-
K08 0112 paziuunsix cneyuanvrHocmeti. C ucnonvzosanuem 6epoaibHO-yUPposol wKaivl Xappunemona
HatldeHbl 3HAUeHUs1 603PACMA BbIX00A HA NEHCUIO UTU CMEHbL CReYUATbHOCTIU.

Kntouegwle cnosa: cmpoumenvuas uHdycmpus, npou3eo0CmeeHHas mpasma, npogzabonesanue.

CrpouTenbHas OTpacib MPOMBINIIEHHOCTH OT-
JIN4AETCS BBICOKUM YPOBHEM YaCTOTHI CMEPTEIBHBIX
ciydaeB Ha mnpousBozcTtBe. Ha puc. 1 npuBenena
TUCTOTpaMMa PACIPEIEIICHHs OMTACHOCTEN B MOBCE-
nmHEeBHOM xm3HM [1,2]. Kak BUIHO W3 HMpUBEIESHHBIX
JAHHBIX, CPEIHECTATUCTUYECKUN YPOBEHb OMAaCHO-
CTH B CTPOMUTEIBHON OTpaciu HNPOMBILIJICHHOCTA B
1,91 paza npeBbilliaeT ypoBEHb OMACHOCTH B XUMHU-
YECKOH IPOMBIIIJIEHHOCTH.

B cBoro ouepenp, B3aMMOOTHOLICHHSI MEXKIY
MIPOM3BOACTBEHHBIMH (DaKTOpaMH pHUCKa M WX pe-
3yJbTaTaMU NMPUBEACHBI Ha pHC. 2.

MeToauKa OIEHKH BEPOSTHOCTH TIOJTYUYCHHS
TpaBMbl B TCUCHHC XU3HU IJId OTACIBbHBIX CICHH-
aTbHOCTEH HMMEET CyIIeCTBeHHOe 3HaueHue. Oue-
BUIHO, YTO C YBEJIWYCHHWEM BO3pacTa HHIUBUIY-
aNbHOTO pabOTHHMKA PHUCK IMOTyYEHHUS TPaBMBI yBe-
JUYMBACTCS, TMPU 3TOM IS OTACIBHBIX KaTeropuit
paboTarImuX OH 3HAYUTEIHFHO OTIUIASTCS.

B CIHIA mist OlleHKM HAaKOIUIEHHOTO PHCKa TIPH-
HATa cienytomias dopmyna [3]:

PPIIP =[1—-(1-R)*]-1000,

660
wff- rm R e B
o T N
90—
|- 6
sol— . /7 |
© 50—
O Cmpoumenvnas
S 40 — n[?(),\lbllll,I(’IIH()CIHI)
=
’S 30—
g
§ 20,
£
&
=
S
3w
5=
8
e
§ 6 Xumuuecka
[<+) 5 — NPOMbBIULTCHHOCTb
=
) -
g’ 35 47
Q 30
= 25 o
2
b |c d e d cl » |f g fle
7
08 L4 1 1 | | | | | a
: 2 4 6 8 o 4 % % 8 20 22 24

Yacwl

Puc. 1. OnmacHocTH, COMPOBOXKIAIOIINE TOBCETHEBHYIO KU3HB!
a — BpeMs HOYHOTO CHa; b — 3aBTpaK, yMbIBaHHE, OJICBAaHUE U TIP. (B IOMAITHUX YCIOBHUSX);
¢ — TI0e3/IKa Ha CITy>K0y WJIH CO CIy>OBI B COOCTBEHHOM aBTOMOOMIIE;
d — pabouee BpeMmsI; e — BpeMsi 00eZICHHOTO TepephIBa; f — €371a Ha MOTOITHKIIC;
£ — KyJIbTYPHBIC MEPOIIPHUATHS U pa3BIcUCHUs (HalpuMep, rmoceiieHue kade)
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Puc. 3. Puck TpaBM B CTPOUTENBCTBE C MOTepel pabodyero BpeMeH! It pabodnx ¢ BO3pacToM 45 Jert

rne PPIIP — pabounii pucK B TeUEHHE MPOJOIIKH-
TENILHOCTH PabOTHI; T — BPEMsl BO3JECHCTBUS PHCKa
MOJy4EeHUsI TPaBMBI, IPU BO3pacTe pabOTAIOLIETO
«T» JeT; R — BEpOSTHOCTH IOJIyYeHHs TPaBMBI pa-
O0OTHHKOM B TekymieM roay; (1-R) — BeposSTHOCTB
pabothel 6e3 TpaBM B TekymieM roay; (1-R)" — Bepo-
ATHOCTh HEIOJIy4EHUs TPaBMbI IPU padoTe B Teue-
Hue «t» set; 1-(1-R)" — BepOATHOCTH MOTyYCHUSI
TPaBMBI 32 «T» JIET 3aHATOCTH.

I'papganus ypoBHEH MOXXU3HEHHOTO PHUCKa B K-
BHBAJICHTaX MOTEPH BPEMEHM OT TOJHOM 3aHITOCTH
nepcoHana npusezaeHa Ha puc. 3 [2]. Kak BunHo 13
MPEICTABICHHBIX JAaHHBIX, NPEBAIUPYIOIUME (ak-
TOpaMHU PUCKa SIBISIETCS KOHTAKT ¢ 000pyI0BaHUEM
WM TpeAMEeTaMu, MepeHanpspDkeHNe W TaJeHue Ha
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Oomnee HU3KHUI ypoBeHb. COOTBETCTBEHHO, IS TIpe-
JOTBpAIIeHUs] HECUACTHBIX CJIy4aeB HauOoblIee
BHUMAaHUE JIOJDKHO YIENATHCS OTUM (PaKTopam.

[pepanupyronumu (HakTopaMu PUCKA SABISCTCS
pa3BUTHE JIETOYHBIX 3a00yieBaHUN. DTO OCOOEHHO
aKTYalbHO JJis1 pabOYUX, CBSA3aHHBIX C BBITIOJHCHH-
€M KPOBEIBHBIX, M3OJIAIHOHHBIX PaboT, s pabo-
TaroIMX C HEMEHTOM, OTACIIOYHHUKOB, MaJIAPOB.

YPpOBEeHb HAKOMJICHHOTO PHUCKA XPOHHYECKOTO
OOCTPYKTHBHOTO 3a00JICBaHUS JIETKUX B 3aBHCHUMO-
CTU OT BHUIA 3aHATOCTU U JOCTUIHYTOI'O BO3pacTa
NpUBEACHBI Ha puc. 4.

ABTOpaMH BBITIONIHEH aHAU3 JAHHBIX MO BEIH-
YMHE PUCKOB IJId CTPOUTCIIBHBIX CHeHHaJIbHOCTeﬁ,
NpUBEACHHBIX B padoTe [2].
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O06paboTKa JaHHBIX B KOOPAMHATAX

1gR=f(;}

rie B — MOCTUrHYTHIM BO3pacT pabodmx, MoKasana,
YTO 3aBUCHMOCTH AalMPOKCHMHPYETCS MPSIMBIMHU
JUHUSIMA C OJIMHAKOBBIM WM OJNM3KUM YTJIOM Ha-
KJIOHa MPAMBIX IJIA OOJIBIIIMHCTBA CHGHHEUILHOCTCIZ
(puc. 5). Otnnume KacaeTcs aIMUHHCTPATHBHBIX
PabOTHHUKOB U HAYYHBIX COTPYIHUKOB.

CoOTBETCTBEHHO, 3HAYEHHS TOKa3aTeleil Hako-
IUIGHHOTO pHCKa Pa3BUTHUSL OOCTPYKTHBHOTO 3a00-
JIeBaHUs JIETKUX y PaOOTHHUKOB Pa3lIUYHBIX CIIEIU-
AIBHOCTEW OIPENEeNSIFOTCS CIEAYIOINMHI 3aBUCHMO-
CTsAMMU:

— KpoBeJbIIKKH (Bo3pacT a0 50 jer):

R=1,06 exp(— 115,13} ,
B

— KaMEHIIUKU:
R=0,83 exp(— 115’13} R
B
— CTOJISIPBI;
R=0,66 exp(— IIS’BJ R
B
— MEXaHHKU:

R=0,49 exp(— 115’13) s
B
— paboyre MPOYKMX CIEHHUATbHOCTEH:

R=0,37 exp(— 115’13) R
B

— aJIMUHHCTPATUBHBIE PAaOOTHUKH M Hay4yHbIE
COTPYIHUKHU:

R=0,29 exp(— 115’13) .
B

[MpakTrKa IEATEIBHOCTH YEJIOBEKA COMPSDKEHA C
WCIIONb30BaHMEM MHOTHX II0Ka3aTejei B KadecT-
BeHHOM Bujae. CrooJa MOXHO OTHECTH TMOHATHE
OTMACHOCTH, OIIEHKY BO3PACTHBIX H3MEHECHWH W HX
BJIMAHUC HAa BO3MOXHOCTDH BBIIIOJTHCHUSA HOJKHOCT-
HBIX 0053aHHOCTEH, OLIEHKY BO3pacTa 4eoBeKa JUis
BBIXO/Ia Ha TMIEHCHIO, 0TOOp paOOTHUKOB IS BBITION-
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HEHUS TeX WK WHBIX o0s3aHHOCTEH U Ap. [4].

C Touku 3peHHs OecHpHUCTPACTHOTO BBIOOpA
ONTHUMAJTBHBIX PEIICHUN ¥ JaKe 3aKOHOAATEIbHBIX
MMOCTAHOBJICHUH HamOoJee Ienecoodpa3Ho TpHUMe-
HEHHE KOJHUYECTBEHHBIX TMOKa3zaresneit. OOpaboTka
KOJUYCCTBCHHBIMA METOJaMU KAUeCTBCHHOU WH-
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Puc. 4. CtpouTtenbHbIe CIEIUATBHOCTH
C HAKOIUICHHBIM PUCKOM Pa3BUTHUSI XPOHUUECKOTO
oOcTpykTuBHOTO 3a00neBanus nerkux (XO3JI)
B 3aBUCHUMOCTH OT JIOCTUTHYTOTO BO3pPAacTa;
1 — XpoBeNbIUKH; 2 — KAMEHIIUKH; 3 — CTOJISIPBIL,
TUIOTHUKY; 4 — HHXEHEPHI; 5 — MATUHHUCTHI
U MEXAHUKH; 6 — BCE JPyTHE CIIEIUAIBHOCTH,
7 — aIMUHUCTPATHBHBIC PAOOTHUKHU
U HAy4YHbIE COTPYIHUKU
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Puc. 5. 3aBucnMOCTE BETUYMHEI HAKOIIJICHHOT'O

YPOBHS pHCKa OT BUA 3aHATOCTH ITIEPCOHATIA

U JOCTUTHYTOTO BO3pacTa: / — KPOBEIBITUKH;
2 — KaMEHILIUKH; 3 — CTOJISIPBI, INTOTHUKH;
4 — MalIMHUCTBI, MEXAHUKH; 5 — ITpoUne
CIEIUATBHOCTH; 6 — AAMUHUCTPATUBHEIE

PaOOTHUKY M HAyYHBIC COTPYTHUKU
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Ta6u. 1. BepbanpHO-uriciioBas mkaiga XappuHTTOHA

Ne .. HaumeHoBaHMe rpajanuu Uucii0BbIE HHTEPBAJIBI CpenHee KOJMYeCTBEHHOE 3HAaUCHHE
1 OYCHb HU3KasI 0-0,2 0,1
2 HU3Kas 0,2-0,37 0,285
3 CpenHssl 0,37-0,63 0,5
4 BBICOKAs 0,63-0,8 0,715
5 OYEHb BBEICOKAs 0,8-1 0,9

Tabn. 2. PamxupoBaHue 3HAYSHHS «)» OT BETHYUHBI PEIIKCIIOHEHIIHATFHOTO MHOKHUTEIS
B YpaBHEHUIX PHCKOB

[IpenskcnoHeHIMaNbHbI MHOKUATEIb 1,06

0,83 066 0,49 0,37

3HaueHue «y» 0,77

1 1,17 1,38 1,5

(hopmar OCHOBaHA Ha HWCITOJIB30BAaHUHM BepOaTh-
HO-YHMCIIOBBIX TOKa3aTelell, B COCTaB KOTOPBIX
BKJIFOUEHBI KaK HAaMEHOBAHUS T'pajallvii, TaK U CO-
OTBETCTBYIOIINE UM KaueCTBEHHBIE 3HAUCHUSI.

B mmpokoii npakTHKe BO MHOTMX OTpacisaX 4e-
JIOBEUECKOU JEeSATENHHOCTU: B AKOHOMHKE, TEXHUKE
U JaXe MeAWIWHE WCIONb3yeTcss BepOaibHO-
guciosas mkana E.K. Xappunrrona (ta6:m. 1).

VkazaHHas IIKajga HACTPOEHA Ha OCHOBaHUE JIO-
rucTudeckord (pyHKIuUU XappwHTTOHA — TaK Ha3bl-
BaEMON «KPHUBOHM JKENaTebHOCTU» WIH «KPUBOU
MPEANOYTHTENEHOCTI [S]:

d =exp[-exp(-y)], (1)

rZle y — YaCTHbIe MOKa3aTeNu; d — LIKajla Mpeanoy-
TUTEILHOCTH WIIN JKEeTIaTeIbHOCTH.

OyHKIMS «y» UMEET JIBa y4acTKa HACBIIICHUS: B
d=0 u d=1. C nuueitHpiM ywactkoM oT d=0,2 mo
d=0,8. aTepBain ot 2<y<5, sABAsSETCA HIPOMEKYTKOM
3¢ PeKTHBHBIX 3HaUeHUH. JInHEHHOMY yJacTKy 3Ha-
4eHUH d COOTBETCTBYIOT 3HaueHus «y» 0,7-1,5.

OyHknus XappuHITOHA Kak (YHKIUS TPHHAI-
JIeKHOCTH 00J1aTaeT TAaKUMHU CBOWCTBAMH Kak: ajie-
KBAaTHOCTb, CTaTHYECKas YYBCTBUTEIBHOCTh M 3(-
(eKTUBHOCTb. 3/1eCh MOJ MOHSTHEM YYyBCTBHUTENb-
HOCTHY TOHMMAETCS OTHOIICHHUE IO IIKaJle MpeIrnod-
TeHUH (PKeIaTeIhbHOCTH) K BBI3BABIIEMY €r0 IIPH-
pallleHHIO IO IIKaie MpHU3HaKa (B HalleM cilydae —
pUCKa BO3HHKHOBEHHS HEOJarompusTHBIX CHTya-
AW TpaBM, 3a00JIEBaHUN U Ap.).

M3 nonydeHHBIX paHee 3HAYCHHH IOKaszaresed
PHUCKOB CIIENyIOT MHTEpecHble cieactBus. [lo Bep-
0apHO-YMCIIOBOM mIKane XappUHITOHA YPOBEHb
BBICOKOH TPEANOYTHTEIBHOCTH (3KENaTeNbHOCTH)
COOTBETCTBYeT uHcioBoMy uHTepBany 0,63-0,8.
OToT WHTEpBalN, O0O3HAYAIONIMKA YaCTHYIO Kella-
TeIbHOCTh (0T (paHI. desirable — >xenaTeIbHBIN),
SIBIISIETCSL OTKIIIKOM Ha 3HAYCHUS ), MTOTyYSHHBIE 110
tdhopmyie (1) u pasasie 0,77 u 1,5, COOTBETCTBEHHO,
st d=0,63 u 0,8. MOXHO TIPUHATH YPOBHH 3HAUE-
HUI Bo3pacTa BbIXoJa pabOTHHKA HA TEHCHIO WIIH
nepeBojia ero Ha padoOTy, CBA3aHHYIO C MEHBLIMM

1(1)2016

BECTHUK [JOHELIKOrO HALIMOHAINBbHOIO TEXHUYECKOIO YHUBEPCUTETA

PUCKOM JUTSI 3A0POBRS B Muamnaszone ot 50 1o 65 mer.
Crmenyer OTMETHTh, YTO YMEHBIICHHE HIDKHETO
YPOBHSL CBSI3aHO C COLHMAIBHBIMH MPOOJIEMaMHu.
Bepxnauit ypoBeHb B pa3HbIX CTpaHax UMeEET rpajia-
muto ot 60 ner (Poccusa, VYkpamna), 65 (OPI),
70 ner (Smonus). M3 noruveckux CooOpaXKeHH
3HAUYEHUS «)» MPOTOPIUOHATIBHBI JOrapupMy MmoKa-
3aTesell pUCKOB.

CocTaBUB ypaBHEHHS JUIS OOJBIIETO W HU3IIETO
3HAUEHHsI BO3PACTOB C YYETOM YaCTHBIX MOKa3aTe-
JIeH, y IOy YrM:

a| In1,06 exp(— 115(’)13J +b=0,77;
115,13 @)
a|In0,37 exp(— ’j +b=1,50;
65
b—-224a=0,77,
3)
b—2,76a =1,50.

W3 npuBeIeHHBIX YPABHEHUI HAXOAUM 3HAUCHMS
a=-1,4 n b=-2,37 nocne paH>XUPOBaHUS 3HAYCHUS )
B COOTBETCTBHHM C W3MEHEHHEM IIpPeIIKCIIOHEHIIHN-
anpHOTO MHOXMTENs B mpenenax 0,77=1,5 mo nan-
HBIM Ta0I1. 2.

[loncTaBuB 3HaYeHUS «)» B COOTBETCTBYIOIIHE
ypaBHeHuUs aHanmorudHo (2) u (3), Haxoaum mpe-
JIeJIbHbIE 3HAYEHHs BO3pacTa i KPOBENIBIIUKOB —
50 neT; KaMEeHILUKOB — 52 rofa; CToJIApOB — 55 JeT;
MEXaHUKOB — 59 jer W il paOOTHUKOB TPOUYHX
crenuagbHoCTel — 65 nerT.

BriBoabI

1. BeimonHeH aHanu3 PUCKOB pa3BUTHUS 3a0o0Iie-
BaHUH U TOJYYCHHS MTPOU3BOJICTBEHHBIX TPABM JIs
CTPOUTENHHON OTPACIH MPOMBIIIJICHHOCTH.

2. [IpuBeneHs aHATUTHYECKUE 3aBUCUMOCTH IS
pucKka pa3BuTHs 3a00JICBaHUN U MOIYYCHUS MPOU3-
BOJICTBEHHBIX TpPaBM JUISI OTAEIBHBIX CIENHAThHO-
CTEl B CTPOUTEILHON OTPACIIM MPOMBIIIIIEHHOCTH.

3.Ha ocHOBe wucnonp3oBaHMs BepOATHLHO-UU-
CJIOBOM IIKajbl XappUHITOHA BBHITIOJHEHA OIICHKA
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BO3pacra Uil BHIXOJA Ha MEHCHIO MM CMEHBI Ipo-
(deccun 11 pabOTHUKOB Pa3IMYHBIX CICIUATBHO-
CTell B CTPOHUTENBCTRE.
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RISKS IN THE CONSTRUCTION INDUSTRY
AND SUBSTANTIATION OF THE RETIREMENT AGE

Background. The construction industry is characterized by the high injury level and the development
of occupational diseases. The average risk level in the construction industry is 1.91 times higher than
in the chemical industry. The assessment technique of getting an injury during a lifetime for definite
professions is of significant importance. It is evident that the risk of getting a job-related injury in-
creases with the advancing years of an individual worker, besides it varies depending on the catego-
ries of workers.

Materials and/or methods. Using the data obtained by the American researchers, the analytical de-
pendences of the accumulation risk rate of the obstructive pulmonary disease development among
workers of various professions in the construction industry have been drawn.

Results. Industrial risk factor characteristics and their consequences, namely, health loss, have been
provided. The increased age of a worker leads to the increased risk of getting an injury; the risk varies
considerably for definite categories of workers. Rates of the lifelong risk level gradation in terms of
time loss of full time personnel employment have been given. It is also shown that quantitative meth-
ods must be applied for qualitative data processing using such qualitative rates as danger, assessment
of age-related changes and the possibility of performing professional duties. Using the verbal-
numerical Harrington scale and the obtained risk factors allows us to assess the rate levels of the
worker’s retirement age or his or her assignment to a less hazardous position. According to the Har-
rington scale the highest preference level ranging from 0.63 to 0.8, is set, which corresponds to the
individual value rates ranging from 0.77 to 1.5. The latter is proportional to the logarithm of the inju-
ry risk level or the development of occupational diseases among workers of corresponding profes-
sions. For the professions in the construction industry the rate levels of the worker’s retirement age or
his or her assignment to a less hazardous position are established at 50-65 years. The upper level in
various countries ranges from 60 to 70 years, while the reduction of the bottom level relates to the so-
cial problems.

Conclusion. On the basis of the risk level assessment using the Harrington desirability scale, the rec-
ommended age rates have been assessed, which makes up 50 years for roofers, 52 years for masons,
55 years for joiners, 59 years for mechanics and 65 for other professions.

Keywords: construction industry, job-related injury, occupational disease.
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