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ANALhRZA REAKLBEGHKA EZGKLADn VREAENEM
SILNILNEM PROVOZU

REACTION TIME ANALYS ON THE B&IS OF MEASUREMENTS REGULAR ROAD
TRAFFIC

Tom§&g 'Bil 2k

Abstrakt
Tato pr8&8ce se zablTvdpodmakhk ®éh dod®Ilun &hiod i§$mElinvi d ma Ihio:
soul asn®ho stavu pozn8n? je uveden r ozblarn ® rdeekf |i ennoavt8inkey
reakl] nz doba, enin? na jednotliv® f 8zpa,ac¥%ymdmdmrzh \a
b

!
Naz§kl adnD anallz
reak|l n2dh| BolpSis
vpr TbNDhu experim

I

y soulasn®ho stavu y | autorem t®to p
irTznlch popmaviE&§ch BOJmu@RSEckilvni| n2ho
entu byla vyhodnocena na z8kladhD rTznl

Abstract

This article deal s wegulérroddrraffic.eThestheoreaticalgarttof thusnartidleiforuses i n
on reaction times, such as various definitions, structuring of reaction time, methods of measuring and publications made
by other authors. The practical part of this article consistseopthposal and realization of experiments based on the
analysis of the current state by the author of this ai
regular road traffic. Finally, the practical part presents the evaluatiaratbiered results regarding various traffic
situations and time gaps between vehicles.

Kl 2] ov8 sl ova
Reak| ntadotibtup, eyetracking, j2zdn2?2 zkougka, bnRgnl
Keywords

Reaction time, headway, eyetracking, driving study, real roadctraff

1. bvob

Problemati ku reakln2ch dob Sidi|lT mTgeme Vv souvis
ztakovich oblast?2 je napS2klad pSedch&8zen? nehod&m ve
provozu, Vv zahrnaenm |ARTazin §na® ipnogdi .poNja r oz d2 | od jinTch ze
mini mg§l n2 pogadavky na rozestup mezi vozidly, a spol ®
obl ast 2z, kde se typicky setk8vadmd Tgapdoprematickowmehe
jedTlegitTm vstupn2m parametrem pro vipolet a rekonst
vespojitosti s analTzou dopravn2clivoehdbtoj ealwnalbegxsrbl mg ¢
popsat chov§gn? cel ®ho syst®mu. Reak]| n2 doba Sidile m

syst ®mu.

2. VLIV PROSTFEDELNA BREBBU fI DI LE

V z8kladn2m dnDIl en?2 mTgeme vIiivy rozdDI it ndnavnit ¢
oznalujeme vge, co na Sidile pTsob2 zevnit$S vozidla. J
rozm2stniNn? ve vozidle a mnogstv? i nformac?2, kter® Sid
vymogenostive(hk@pPakludad? di spl eje) sp2ge odv§gd? pozorn
informac?2, kter® by Sidil mohl pSemhDnit v jakTlsi nghle
a proto Am®nND mTge nrhkobwlAZd&meénatni vSmneé.ch Meoemponent Vvo:
syst®m, mTgeme pSiSadit i mobiln2 telefon. O negativn:
publi kov8&no mnoho prac?2, jednblemaddiSRowj gabhvdi{lpe2 nak
Vesv® pr §ci uvsg§d?, ge poug?2vsgn? mobil n2db @ t\wddklfeonav Ip&
komponent, jako r8&8dio |i navi gacekonjzsuoma caa lpgo?tmiavi mi t

kouSen2.

Tom8g Bil2k, nend.echWyskk® vulBe nD, PBrsk yaRo wsa udt2 /hdoad H4@I@si.GbreBr, n o,
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Uvgd2 se, §e30%idiiblyi Setzre;iv2 vagi dla provozov§nzm rT
Vel mi viznamnlim rugivim vnitSnZzm vliivem jsou oshbuatnz |
znalnhD ovlivnit koncentraci Sidile &2l.tzm i ng§sobnhN zvl
VnhDj g2 mi viivy mTgeme analogicky Kk nge uveden®mu
amTge ddvjg8edh pozornost od S2zenz. TypicklI mi pS2klady
ai nfrastruktur a, ostatn2z WY astn2ci [Hlrovozu, nebo rekl ar

21 Definov8n2yraaklahalDddbna jednotliv® f §ze

Obecnou definici reakl nz doby wuv§d? naESZkHeaadk!panOfe
dobou ze soudnn ingenlrsk®ho hlediska nazlvg&8me | as od
Vhneoby k1 I ch situac2ch, bez naulen®ho zfBFsobu, bude potSe

Hranice fasového iiseku Niazev fasového nseku

Podatek optického vnimani

nebezpeéného objektu optickd reakce
Pocatek ostrého optického vnimani
i reakéni doba
objektu
psychicka reakce fidice

3 Zacatek svalové reakce
svalové reakce

4 Dotyk brzdového pedalu

prodleva brzd

h

Prvni dotyk tiecich ploch brzd

odezva vozidla

Zacatek zanechavani stop pneumatik na nabéh brzd

VOZOovee

Obr.1DNI en2 reakln2 doby d[8le subsyst®mu Sidil

Pr o %lheoltyo t| 1 §nku stal? obecn® vymezen? realn? doby
autor zde[4]. N§sl eduj2c2? | 8st |lanku pojedn8v8 pSev8§gnhD o r
t Dcht o mNSen?z.

3. Mhni ENé REAKLNECH DOB

31 Metoda realizace mRSen?

Rozezn8v8&§me dva z8kladn? zpTsoby mnNDSen: reak| nzch
naspeci 8l nz2ch j2zdn2ch simul8torech. DruhTm zpTsobem
nazkugeb@?ze, nebo v podm2nk8ch bRDgn®ho silniln2ho provec
zj 2zdn2ch simul 8tor T a ejx?pzedn2mnmem$ ko geb) erbay | metpada |
vpodm2nk8ch bhRgn®ho silnitakRdbo®pac ovpEsuobwHl mRNEénvijhedy
apSirozenosti reagovsgn? na vzni k|l ® dopravn2 situace. F
umnil e.

32 Trasa mhNSen?

Pro % ely j2zdn2 zkoudgky bylsat szkv@hl oe ncae nttrraas.a Tvr acskao | m
22kma vedla pSev§gnhD pSes mNstskou | §st Kr&§lovo pole. 1
vare§8l u BOstavu s oBudcn® hok dien gdeoncihr§sztevi2zo vk e st &éké&na. pYobs
sestavovg8n2 n8§vrhu t AGEms?yst b(yk i gwowtaitkoy, § nppSexSeosdy pr o
zpomal ovac?2 prahy apod. ), na kterTch bylo mogn® s Vvysoc
reakciVsSi@mtie. prostudovgn? [5]i rblydto exSpesrtiomeretno rkaplS8&st e
reaklnzch podnhDtT na vybranlch %Wsec2ch trasy.

PSi ng8§vrhu trasy bylo rovnhRNg snahou zZa8lleAdi tpo¥%oel

rychl ost 2. PSed samotnou j2zdou byl probandi i nstruo\
mNSen2 nebylo s probandy komuni kov§g&no, aby nedoch8zelc
syst ®mewadzsa vozidl a. OhlednhN c¢c2lennN vyvolanTch reak
ni kterak informovg&ni
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Prvn?2 | 8§st trasy vedla k obchodn2mu centru GI obus
nat estovac?2 vozi &kl a8kDpmAmussektveadlKr 8l ovo pole po komu
doch8zelo k c2len®mu vyvol 8§n2 reakce, pSedjet2m vozidl
reakl n2ho podnBDtu brzdDn?2m. TébataMbeki striackT mezdhaldnmr
Y%zk® wulice a mnogstv2 po stran8ch zaparkovanlch vozid
kc2l en®mu vyvol 8§vgn2 reakc?2 vozidlem Gkodao Smppabkok§mn
nebo naopak vj23dgdnlo z pod® nfch parkovac2ch stg&n2 do

33 MRDS2c2 technika
K realizaci mNSen2 a sbRru dat byly nezbytn® tyto n

f testovac? vozidlo BMW 530d xDrive Touring;

9 zaS2zen¥ §mPopohgtha ol 2 a pohledu Sidile Eyetracke

1 zaS2zen? pro sbhRr dat VTK;

1 softwareBDLab od spol el nosti Ergoneers pro synchronn?

T extern? kamera pro sn2m8§n2? ped8lov®ho prostoru vo

T dal g2 vozidh@ p$ywol 8n2 dopravn2ch situac?2;

T mobiln2 aplikace se sd2len2m polohy pro kontrolu

Jako testovac? vozidlo bylo vyugito vozidlo BMW !
apohonem vdgech kol (d81l ef ef emna tiessttaowua ¢$ o wdonz2i hdd o0i) n § ekntlerrs
prostudi jn2z Yl ely. Testovac?2 vozidlo je vybaveno mnogst:
tempomat , hl 2d8n2 mrtv®ho Yhl u, s | eothocowgnr?2 jj22zzddyn 2 cnho | pnrz u
updi splay a dal g2

Pro sledovg&n2 pohybu ol2 Sidile byl pougit Eyetrack
se sest8v8 ze 3 kamer. DvND kamery sn2maji2|l eol iVeSisdpidleuy,
sezaS?2zen2m VKT umogRuUj e Eyetracker synchronn? z8znam
omezenzm pougit®ho eyetrackeru byli vybzr8ni probandi
pS$iNSenz.
) ZaS2zenmd ¥PKlelnosti Ergoneers je v testovac?m voz
pSipojen2 dalg2ch extern2ch zaS2zen2 (kamery, mi krof or

VKT mhNSen a zaznameng§v §ne yenhra cpkoehrl ve,d up oSli odhid ea ppoartoyel? do
abrzdov®ho ped8§8lu pomoc2? kamery v ped8lov®m prostoru ¢
asenzoru Mobileye (rychlost, | asovl mdcsadaktvacibrdd).ve p Sedu |

34 Definovgn2 mNRSeniTch reakln2ch dob

Z8kl adem pro definovgn? (nDSFnTch reak| @2 chNadeBkbgagtdB® po
pro vyhodnocen?2 dat nambDSeynlm$islved@8mcdc?2 t ®¢ ak |pmB cao lvy:me

- Psychomotori ckB8u rberazkdln??2 , dodbeaf i novan8 jako doba o
kpr vnt2Zlmuku na brzdovl ped8FreakKg§eaPedoBaobnadtdmansg |

T Ment§ln2 reakl,n2delfoibrao vharnz&ddjn#ka mgoku vynoSen2 p$S
pohybu nohy z akceleraln2hdrepa&«g§had. dNdsal pkecRl ez ma

1T Zahajovac? reak| n?z deédbhamops8&nsSbjakBnidoba od uvol nr

prvn2 tlbak padBtzdN8§sl edotaopfamdoytaBg2fako A

1T Psychomotorick§ reaklheficdhowvanfSijakdzamba od oka
agoprvn?2 tlak na volantr e diBlsin2dddbaoz®adowv2am.8 jako

341 Definovgn?2 pohlefitkka rmR&kere?

Jako pol 8tek reakl|n2 doby byl stanoven okamgik ro
gl ut®ho svRhDtla na svhDteln®m signalizaln2m zaS2zen? | i
odehr8§vaj2c?2n®he wol 8mdcSiididée. V pS2padech s vyskytuj?2c
povagovgno zapolet2? pSem2sthDn2 pohledu z oblasti ostr®

342 Definovg&n2 konce reakce z hlediska mnNnSen?

Konecr ea k| n2 dd&koy kg dggemiz e k 6 e . Ukonlen2 sl edovan® realk
akcelepatbbpm®em2st Dn2 nohy mezi ped8ly, aktivaci brzdo
natolen2zm volantu.
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Z hlediska ojgeedkn ostel iuw Ttcthc hstlo reakl n2ch dob uvaguje z
reakce, svalov® reakce a prodleva brzd.

343 Definovg&n2 nhDkterlTch pojmT
T Opti ckE§8iprrecakleel y t®t o pr8&8ce se pojmem optick8g r

vi dtiDemgt ovan® osoby mezi fixac?2 na reak|ln2 podnnit
T Psychicki®prwmeddedy t®t o pr8§ce se psychickou reakc
vidhDn?2 na reakl| n?2 podniDt , nebo od ok.a}mlgritkeur,vakldyk
pol 8tkem vyvol 88§n2 tNDlesn® aktivity (pSesouvgn? do

1 Doba aktivace brzd pr o Y%l ely t®t o pr8ce se pojmem doba akt
ped8lui. Pol 8tek do by j @ 8dtuandKwarecnalobyt jl riddcav
c
od

T Cel kovg doba reak uvoilpmron 2% ed kyc etl®troa | mr2 hooe pseed §
rozum? interval po!§tku~p8esouv§n2 obl ast? ost
objektproSi di | e poprv® viditelnl. Interval konl] 2 pol 8§t

1T Cel kovg doba irperack c¥el eblryz dtf®nt2om pr 8ce se cel kovou do
pSesouvgn?2 oblast?2 ostr®ho vi dhy jna olejakkm2pmpod
viditelnT Interval konl|l2 dotykem brzdov®ho ped§l
T Celkov§8 dobaipeakéeByze®im pr&ce se cel kovou do
pSesouvgn?2 oblast?2 ostr®ho vi dhy jnea olejakkm2pmpod
viditelnT I nterval kon| 2 wvyvinut2m prvn2ho tl aku

f Doba pSémrot M2ely t® o pr&§ce se dobou pSem2stnn
jednoho ped8lu po dotyk ped8lu druh®ho.

3.5 Vy me zreena?k | pno2dcnhDt T
K mhRSen2 reakln2ch dob byly vymezeny optick® a s
dl e Americk® asociace st8§tn2ch Y“%S&HT pro dopravu vyl
1. osvDtl en® olpjoedkhtlyy;zvukov®

| o
| e

2. vstup/vjezd objektu do j2zdn2ho koridoru vozidl

3. chodci, j2zdn2z kol a, pSek&8§gky na silnici
4. vepSedu jedouc? vozidl a;
5. S2zen2? dopravy (svRteln§ signalizace);

6. cel kovg reakl n?2 doba.

Nashrom§gdnn§ data byla tS2NMdnaytna pdEdkdRtdy mdfleljin |
| tySmi rTznl mi zpTsoby:
1. uvol nNDn2m akceleraln2ho ped§l u;

2. brzdhNn2zm (mNRSeno na z8&8kladhN informac2? o aktivac
3. vyhTbg&n2zm (mhRSeno od prvn2ho vyvinut2 tlaku na
4. kombi n acn2® huov. e d

Aktivace brzd byla vyhodnocena |jako-Labnf or mal n2 hodn

3.6 Probandi
I nformace o probandech byly vyhodnoceny na z8kl adh

zkougky. Z tabulky wiggé& plynrzé.) HSe dj Ii[dls%adx/mdxam&/dmg ro® mee
Porovngn2m d®l ky drgen?2 Sidilsk®ho opr&8vnhn2 a pr TmBhrn
o Sidile zal§teln2ky. Vzhl edem 2kz 2r eslraotvinv8mI¥ ns2 zrki ®muk owIDk
Sidil T. Tato kategorie je v2glagkt obe@d mdv ZphrSopySannad ye) op Mdlkd? «
srovng8§n2 nebude v r 8mci anallTzy visledkT zlamhrdaoapaderd
nar eakce Sidile je HajlpmabadmdpomBlad kekmyggrost s dopravn
bylo zjigtnBhDno, ge se jednalo o lehk® ag stSednhD z&vag

rychlostechtypik y z prost Sed?2 parkovigS apod.
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G§dnl =z probandT netrphl zrakovou vadou ani jinTm |
Sidil e U dvou probandT byly pozorovs&ny zn8&mky zvigene
mohy bTt zap$S2|linhDny nezvykem na testovac?2 vozidlo, pS?
Po projet? trasy byl kagdl proband dotazov§gn, zda poj .
vozidel a n§s|pe$|n|®manve)rice§<t§lv§nna mezvykl ® chovgn?2 V tom
z probandT, pSilemdg na toto jedn&n2 bral zSet eI ag v
vi 8mci vyhodnocovsg8n2 dat.

4, ANALHhZA NAMNF ENhCAH ZDIAl GHT nSNBUCT EL NOS T ¢

Vyhodnocen? namhNSenTch dat na z&§kladn metodiky byl
dob SidilT byla zvolena forma |lenlRDn2 reakln2ch podniDt
rTznTch | appvinehi oderudl y. Mognost srovn®%hast6itdinaT dop
nehodhRD, resp. nehod8ch, vzegla na z8kladhD vyhodnocen?

41 Zji gthNn® hodnoty cel kovli pSehl ed
Tab.1 Zji gt Da®y hodel Klovi pSehl ed

minimum 0,03 0,05 0,10 0,20 0,25
prvn2 | kK 009 0,31 0,23 0,65 0,67
medi §n 0,10 0,49 0,31 0,76 0,89
pr Tmnr 0,10 0,61 0,34 0,86 0,98
tSet2 K 012 0,78 0,40 1,10 1,14
maximum 0,19 2,16 1,07 1,77 2,52

3,000

2,500 ;

2,000 i
o 1,500

cas

1,000 :
R X
0,500

0,000

B opticka reakce M psychicka reakce
1 doba premisténi "I celkova doba reakce - akceleraéni pedal

B celkova doba reakce - brzdéni

Graf1 Zj i gt Dn® hodnofdly, cel kovli pSehl ed

Z cel kovehd2hsadmbor ubyly vyhodnoceny tyto visledky.
ve33pS2padech se 190 rfse dMgy chhoidenko& ofu§ze reakce 49¢rmsdobaj i gt N
pSem2stNn2 mezi Sreadsz ypbypadTanakdgyosidi|l reagoval brz
svhRDteln® signalizace pSi rychlTch rozjezdech na kSigo
Cel kem byl11dh ozdiniogtt Isneo s BMed n2 hodnotou
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Celkof doba reakce brzdDn?z28n6bh%b 42 maddShe B0 mee dGed nkeow §
doba reakce uvolnhDn2zm akcel ef@2plSAPplaa ep bd 0 umseldy Bome mat Sa

hodnota doby reakce jeXd %me n g 2 neg umredkcgtbBnktdPozd2| nen2 mar kai
geouhTm uvolnhn2zm akceleraln?2ho ped8lu reaguj? Sidili
pomal eji. Reak] n2 doba S2zen?2m byl adwnoogel ®mssowlei y H

jedouc?2 vozidlo n8hle zapolalo par ko9@m3> man®vr (zji gt

42 Srovngn?2 Sidil|T ndopglkvadhNDnekodgdenost? s

V. tabulce a grafu n2ge jsou squeSﬁijQutnth@zkugac
u (hodmi)t ya omeail ediydiAl i, kteS2 takonigu zZk utgeesnt oosvta
| GprmideondT Sidi| skou zkugenost s dopravn?2 nehodou

Tab.2 Zji go®n®t h, porovng&n2 Sidil|T na [48kladhn zkuge

minimum 0,05|0,03|0,12| 0,05| 0,10 0,22| 0,20| 0,21 | 0,25| 0,34 | 0,03 | 0,05| 0,50 | 0,30
prvn2 007|011 036(0,30|0,20| 0,27 | 0,65| 0,64 | 0,70| 0,67 | 0,07| 0,14| 1,00 0,70
medi &8n |009]|012|058|0,44|0,29| 0,32| 0,72| 0,79| 0,87 | 0,94 | 0,12| 0,21 | 1,55| 1,40
pr TmnDr |009]|0,11|064|058|031|037|088|084|097|099|0,14|0,24| 151|141
t Set 2 §0,11|0,13|0,81|0,71|0,34|0,48| 1,13 | 1,08| 1,16 | 1,14| 0,17 | 0,30 | 2,00 | 2,00
maximum 0,13/ 0,19 2,16| 2,11| 1,07| 1,02| 1,77| 1,68 | 2,41 | 2,52| 0,44| 0,79 | 2,80 | 3,00

3,000

2,500 H
2,000 —
= T
w 1,500
»w :
1,000 * s ll
0,500 I $ .
0,000
B psychicka reakce - b @ psychicka reakce - n
O doba pfemisténi - b O doba premisténi - n
B celkova doba reakce - akceleracni pedal - b ® celkova doba reakce - akceleracni pedal - n
B celkova doba reakce - brzdénim - b B celkova doba reakce - brzdénim - n
B doba aktivace brzd - b B doba aktivace brzd - n
B odstup - b B odstup - n

Graf2 Zj i gt Dn® hodnoty, poreonvons§ni2 sSiddoifdrTa vinaz zn8ekhl oaddol
NaGraf2vli ge jsou zn8zornhDny dvojice hodnot (lev8 pro

apravs§ pro ty co takovoy ?ezkugdreadwotvan@®@majed) | p oy own §iad
zkugenosti s dop avn2 nehodou. Z uvedenlch hodnot je :
nehodn0, pSil emg 2.di I vozidl o, r ecakg®u j s2l opgrkayk,t ircykcyh |vegj iv
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Sidil Tm. PS2|ina je zd§ se v podvNRDdom2 SidilT a zvlg
komponenty, kdy Sidili bez zkugenost2? s dopravmeé neho
reakce a | asovl odstup mezi vozidly. Porovng8n2m | as
bezpelnhDjg2ho chovg8§n2 u Sidil|lT se zkugenost?2 s dopravn

vDt g2 hodnotyse dypskymuk¥aut88idi| T se zkugenost?2 s dop
Procentu8l n2 rozd?2ly v hodnot8ch jsou n8sleduj2c?2:
T optick§ re3@%clRt AnfAngde Ab;
1 psychick8 r3gwkidteg?Abiied eAmi;
T doba pSem? 4a%yn®t g&n i ejge Adb f ;
T cel kov& deakce uvolnhDn2zm d&%weNDtey2alnmedh oAbpie;d 81 u Anh
1 celkovs8 doba rea&%wehtbg2z dme@ mMAbAm;A j e o
f doba aktivad®%vblxtzgd Amefig jAleb fio;
T lasovl odslt%wpwnNtAdp2A rjed oAni.

43 Hodnocen? reakhhled? skapodbBnZIity nebezpel?

BDhem vyhodnocen2 namhNSenTch dat, byla zjigtDna z
ar Tznlmi typy reakln2ch podnDtT, pS2padni Jasovlich odst

Tab.3 Zj i §t Dn® h o dpnaortayme tprour odvonb8an 2akti vace brzd pro kat.

odstupyf4]

minimum 0,05 0,07 0,03
prvn2 Kkvarti 0,08 0,10 0,15
medi &§n 0,14 0,19 0,22
pr TmDr 0,21 0,17 0,29
t Set?2 kvarti 0,30 0,22 0,40
maximum 0,60 0,30 0,79

0,900

0,800

0,700

0,600 ‘
— 0,500
]
0,400

0,300

0,200

0,100

0,000

B odstup 0-1 [s] ™ odstup 1,1-2 [s] ¥ odstup 2,1 a vice [s]

Graf3 Zji gt Dn® hodnoty, porovn8n2 parametrvodbbhbhaaktTiznoeé
odstupy{4]

Porovn8§n2zm hodnot medi 8nT | ze vypozorovat z8vislos
reak|l nzho podnRDtu a rychlost? odezvy Sodpbe2d§ poldebmdi d
pojet2 n&8bNhu brzd a pro %l ely A®all podcegr afeT b plge xijyir
rTzn® dopravn? situace reaguj2 rTznhD z pohbbdukde§enNDhu
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srostouc2m |Jasovim odstupem mezi vozidly roste | st Sedn
hodnot 038 % a 62 %v T | i hodno®§mg.o,ﬂ35est)apiu nNNj g2 vizkum t®t o hypot
problemati ku hhodmodeB®T reiakil nTc kterou se v minulosti
(rozligovs8§n2 reakln2ch podnDtT na slabl, silnl, ol ek 8§v
5. ZCVnR

Na z8&8kladh proveden® anallzy soulasn®ho &dmlmv8i diyll T
vpodm2nk8ch bnNngn®ho silniln2ho provozu. K tomuto Yal e
provozu t rasa v okol 2 centra Brna. bl elem j2zdn? zkougky
dopravn?2ch si toumez?2e.n®Vazlblbdddenm kealizaci mNSen2 byla zv
reak|ln2ch podnhDtT vyugit2m doprovodnlch vozidel na vyb

namhRSenTch reakln2ch podnhRtT na jednoho probanda.
PSi vyemedmoacmNSenT ch dat byly zjigtBDny rozd?2ly Vv re¢
jednotliv® kategorie byly zjigthDny n8sleduj2c?2 stSedn?

T vstup [/ viezd objektu do j2zdn2hol knddmizanorakk ced 2ir
p e d 80,74 sekund;

T cel kovg doba 1m0&0skkang; br zdNDn2 m

9 chodci, j2zdn2 kola, jin® pSek8&8gky: d 0b6esékind;v§ dob

T cel kov8 doba imé7askkane; br zdNDn2 m

T vepSeduvdgzidblud:2 o cel kovs§ doba reak/8sekundfol nNDn2m a

T cel kov8 doba i008%skkane; br zdNDn2 m

T S2zen? dopravy, svPDteln8 signalizace: ol @291 kov§g
sekund;

T cel kov§g dobm?2in0B0skkane. br zd D
) Pro Yl el y mNSen? byl a pougita kamera sn2maj?c? P
pY¥iyhodnocovg§n2 dat zjigtRDny potenci 8l nhD viznamn® z8vi s
ped8ly a avk&hiovamgedS8lruzdoPorovng8§n2zm tRNDchto hodnot v r 8&8m
ZjigtPDny patrn® rozd?21y. Vyugit2 tRDchto parametrT by n

anebezpel nosti pr o S,irmla!Ie§z(isod|¢)'a8n®v§me2t)o.dyMsgrawéti nov

a rozd?21n® chov8n2 Sidil|T na z8kladhD zkugenost.i s Wl a

vizkum.
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POROVNCNE BRZDINDIEA VDA L ETINGNCGHCHA Z
PNEUMATI KCCH WMAULEN®OY MEM SMnhRU

COMPARASION OF BREAKG VEHICLE WITH SUMIER AND WINTER TIRESURING
BRAKING IN A STRAIGHTINE

David Yel 2nek

Abstrakt

Tento pS2sphvek e zdarnghSe nv npaS2znk@®nu gskryNrbur zud nwo z i d | a
zi mn2 mi il etn?mi pneumati kamiozdPEnl mkodugh8&ehphgluyakr &
pSi kterlch doch8zelo k odvalovgn? a stbkBgmentpmweatmalt
zanechanlze8hvi sttt @t v na hodnot8&8ch zpomalen? vozidla. Pr

pl n®ho brzdn®ho zp®inalber:?2a (vMFp[D)Ep)teaazbéidpﬁ)vldm§baro®|§§
MmNSi ¢c?2 kztaex28 efniln,guj 2 na rozd2lnlch principech z2sk8vgn?

Abstract

This paper is focused on the tests ofstraightline braking distance of a vehicek o da Oct avi a wi t
with winter and summer tire3.he test also compareguationsin which the tieshave beemolling and slippng. At the
same time,the occurrence of documentaltiee tracksdepending on the deceleration values of the vehicle was
monitored The nean fully developeddecelerationparameter NIFDD) was chosen for comparison and rthehis
parameter was used for calculatimraking distance. Furthermore, the paper compares different measuring devices that
operate on different principles of dateeasurement

KI'2] ovg sl ova
Brzdng8 dr8ha; skluz pneumati k; lofPVBOXHDBk oda Octavi a
Keywords

Breaking distance; tire slip; MFDD; Gkoda Octavia 1

1. BvoD A CéL Mnhn¥ ENE

Sohl edem na skutelnost, ge spousta SidilT a majite
vietnzch mhNar®@2m$i pg me nvchwt |, g e jt2azkdonv2® mt loa spt S opsatdiN  vnoTzgi odu
Pro mhRSen2 bylo vybr&no zkugebnhD nejjednodpf§fym®mes moOwv§
zrychl osti 50 km/ h. ZS8reveRabg) avynagi v ajnhal?Rmesitas g Sweolz
rozg2dpnt®SebenT mi  pnezument2i ksaenzi -, n Ik tjeirg® svt g2 spl Ruj 2 z§
jejich stav je st8le jegth provozuschopnl a c2lem bylo

2. POPI'S Mn¥ ENE¢

MNSen2 brzdn® dry&hy oatpomalae Zxm/ h ¢62 m@amt améniu b
provedeno dne 24.4.2021avr e 81 u firmy Jerex, a.&@Jvoduodm3s wo[nvogtud, z
nz2zn® YaroknhBr ®tbygNDmohl o ovlivRoGRS. kWMaBehta bagmMBSemiowls
asfaltov® vozovce pSi venkovn? teplothD 15 AC. D8 se t
rozmez2 0,55 ag 0, 8. Proty®istoaBhanty, ypRivihdmghykagd & e
ngsl ednhD byl vybr8n reprB@2lentativn2 vzorek. Varianty b

T Zi mn2 pneumati ky bez skluzu
T Zi mn2 pneumati ky se skluzem
T Letn?2 pneumati ky bez skluzu
T Letn2 pneumati ky se skluzem

BrzdNDn2 se dsokcl2u zeenno bvyylvoo |l §n2 m maxi m8|l mkamggh® s3k P
rychl osti na pogadovanou hodnot up S2cpoagd Is,i nkud yuq kR ld bnd dug ct A ¢
pneumati k po celou dobu br e, Dydzoel EPSELDDR/MZDbsZ2d y( pal

I'ng. David JePwrnkeykRo vWaUT4,6 48/S111,8, Med | § n Kiyl904@wtbr&®d, Brno, Lesk§ republ
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1.Anallza Stro

pozvolnDj gz, cog je patrn® na grafech 1 a 3 gveden,Tch
mogn® vybrat reprezentativn2 vzorek, muselo blt mRDSen?2
Obr.1 Povrch vozovky Obr.2 DOT k-d | etn2ch
21 Popis zkugebn2ho vozidl a
Vozidlo, na kter®m bylo prov§dhNno mnRSen? j e Gkoda O
jednotka tohoto vozidla je o obhmmunas6lvezivtkandmeatge
je 1325k g . Vozidlo je vybaveno kotoul ovI mi br zdami na pSe
Al kol i je vozidlo tov8rnhD vybaveno ABS, na tomttdhokonk:]
snzmale nefunk|ln2. Na vozidle byla namontov8na kola se
195/65R15St 8§ S2 pneumati k, jak zimn2ch, tak | l etn2cMa, byl o
kagd® pneulmay S$iclker Sty lmNDSena hl oubka hlavn2z dez@kudv® dr §
DSl e jsou uvedeny fotografie zkugenb?2ho vozidla.
Tab.1 Hl oubka hlavn2 dez®nov® dr §gky
Zi mn2 pneumat i K Letn2 pneumat.i
i YNa& G| LP[mm] PP[mm] LZ[mm] PZ[mm] LP [mm] PP[mm] LZ[mm] PZ[mm]
asSnSy 6,4 59 4,3 4,2 55 5 3,2 3,6
asSnjS 6,1 5,9 4,3 4,1 5,4 5,4 3,1 3,2
SnjsS 6,2 6 4 4,1 5,3 5,4 3,1 3,2
asSnj$S 6,5 6,1 4,2 3,9 5,5 5,7 2,9 3,3
t NAYS 6,3 5,975 4,2 4,075 5,425 5,375 3,075 3,325

22 Popi s
Prosr o v nb8ynl2a

HD2,

video

kter®

Z8znamu

mNSi c2ch

funguj e
byly

Obr.3 Zkugebn?

na

nav?z2c

zaS2zen?
VyugitaXLnMesn, c2vyauad Sy ag¢ i aRaelgicevbox videme t 1y,
pw.iPdeboy zp8ozntazmeue 2 p o
V y U @arninyVirk Ultrd 30/Powera v z 8j em pr opoj

z8kl adnhNsmn@ MmBant22

vozidlo
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2.2.1 XL Meter

ZaS2zen?2 XL Meter je b@abedioyNemdBgprin&nig8hibendj ve
MNS2c2 pS2stroj zaznaamwe2n§iviBe kwemch?2 emd 2@0 vAor kowna int
zposl edn2ch 40t sekund spugthDn®ho mnRSenz. Z8roveR je
obr§8zku 5 je zn§8zornhDno optviowsildl2e du(l lopjremnzh GnelsSkilca2)h oa psSr
zrych3l enz.

Obr.4 MNSic2 zaS2?HPenz ) Obr.5 Osy mNRSen®Blo zry:

2.2.2 Racelogic Vbox video HD2

Toto zaS2zen? vyulg®sve§ psonmomsn2GR,l ochyn&sl ednhD dopol
rychl ost nebo zrychl en? vozidl drePatacpBaddhgiztj2a089 285 n ¢
odchylka je 50 ¢cm po ujet2 1 km), cog umogRuje dostate
kameryss ysokT m rozhigenzamca sriyaie®d&eSmeinmimudast y. [ 4]

T

Obr.6 MNSi c? Racel&yic ¥BOX ¥ideo HD2 [4] Obr.7 Kamerovl mNSircadmoz z

3. VhSLEDNC DATA & MhF EN

31 Porovng8n2 mnRSic2ch zaS2zen?2

NamnDSen 8§ bdat anNSi c2ch zaS2 zdeon 2p rhoyglraa muy evkSp oF % cevl§ na
posunuta, aby spolu korespondovala.mNSQeIpboqauVadEnyZ
grafech vyznalena pol 8tel n?2 pa cihrdtoertv alh,s ngdoldil®en dk tzerhEh e
brzdn® zpomal enq3 MFDD dl e vzorce:

UOOOT, (1)
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kde w[km/h]j e rychl ost cawkmnij @ pyéhlogs8tlObpdDibn®M, j e znalpena i
[m] je dr8ha ujjat,ds[me]zij e ydrh8 hoas tujip@ty8 me z i rychl ostmi v

10 T I 60
I
8 |
| 40
- 6 | |
I I — AX XL
> 4 N [ | 20
kA 2 //w A I I = — AX_VBO
3 // ) ~ : ' I g v_XL
O 0 = . e e 0 B v_VBOX
40 2 4 6 8 U ;10 , V12 14 = -
Z 2 | { S - =0
AN l\‘ ] || 0o & v
-4 "t ) - = =080
1o ]
6 ey - = = 0,170
1y ,MWM -40
-8 [ BRY A 1
[ I
-10 (. ! -60
2 k4
Grafl Pr TbRh rychlosti a zrychlen?2 pro variantu :
10 60
(. I
8 I I
(! I
6 /:\ | ! 40
- : P : — AXXL
> 4 s o | - X
& , \ /M\ WW : I ' € AX_VBO)
= AT — TR o o (R
L, /y : \ r( »\/1 M%WWMW\WW o ::“\“ﬂl ...—% v_XL
o o - o WA e 0 3
g 4 6 8 1110 112 14 = v_VBOX
- (1] I -
* | o 1| 20 & Vo
. "l‘ IM«‘ | ‘"‘& Iij - ==08%0
i 1Py Ay
6 1| | 40 T TOLVO
-8 1) |
lll‘j I
-10 1 })'I 1 -60

2 1[g

Graf2 Pr TbRDh rychl ostair ianzry ah lssakizenpmreas mat i ky
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10 60
(. |
38 4 |
1 |
6 1 ! 40
a Py
>~ 4 - \ Ax_XL
(&(2" \ “«\”'Mﬂ( e F“WM“NMM«, ., b ' | 20 g AX—VBO)
E 2 A AT, i »1,ww.m,www.«..,mw.w“,w.m\!wlww [ Hin =
&\ \ P ' (] uh v v XL
o | h b [V Z -
O 0 (et w[m'.m“ WL‘“’“-W LT rrfe—1 0 9
Q0 2 4 6 8 f‘fpu 112 14 = v_VBOX
z 2 I I S
N -==\0
- oo 20 X
4 I [ - = -0,8"0
1 [ .
-6 IVMI I] .40 - = =0,1*v0
- [ i
8 | Ih'm"‘\‘mf
-10 U I -60
2 I[g
Graf3 Pr TbRDh rychl osti B z pyehbemkiudl Kyr o variantu
10 60
(! |
8 S |
1\ |
6 | (I I 40
z, i : Ax_XL
o M| W"“m : : : 20 Ax VBO
¢ N 4 Wil fi iy \ —_— X_ 4
i‘% 2 | T i II{M\ 1 s <
§, / ’ \1 ';’l ”fj l\ MMWMN 1;‘/" 1 - \ E v_XL
of L ‘WW "Wy, | | N =
0 0 i i W pt————t 0 T V_VBOX
) 0 2 4 : b7 12 14 =
Z 2 1 ] S - ==\
N | | 1| o0 &
4 1 1 1 ‘;‘ - - = -=0,870
0 s, W ——— Q1%
. ! |‘“M A 0,1*v0
|L]|:N [ -40
-8 l'tul)| !
w:‘ |
-10 1 ! -60
2+[g
Graf4 Pr TbDh rychl osti BPzpyehdestltewmkyr o vari antu
Pro porovng§n2 mNRSic2ch zaSpopenteby| MFDDH &nlae b T mly
brzdng8 dr $hod 8§ux eZ indyd Hodpatyhsbuouseteiny tabulce 2.
Tab.2 Porovngn2 visledkT mRSic2ch zaS2zen?2
MRSen§ var|PrTmBriy®hl en?2MFOR [m&m Brzdn8yy[dlr 8ha s
XL Meter VBOX XL Meter VBOX
Zimn2 bez -7,11 -7,08 14,03 14,10
Zi mn2 se s -5,60 -5,71 17,28 16,96
Letn2 bez -8,60 -8,40 10,94 11,20
Letn2 se s -5,50 -5,56 17,13 16,96
Z uvedenich hodnot je patrn®, gehreaG2kemezijehoveho
jsou to jednotky pgoaéf[t,jmDﬁam@n@odgety.ozﬂzl ve vzorkec
viraznNDjg2 wvlIiiv na namDSen® hodnoty. Z8sadnRhgupnaotrd?
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Vt akov®mt o pS2padh nen2? VBOX vyug2vaj2c2?2 GPS se vzorko
pohyb.

32 Porovngn2 mRNSenTch variant
Pro porovng§n?2 jednotlivich zldsderdlhoh zwusrizaeyior KXyl d

pops8no vige, tak rozd?| me z i j ednotXL vMentie rnun Sbiycl2ami v yzba
uk8zku ovlivnDn? tohoto mNSic2ho zaS2zen? nakl openzm
kovlivnnNn2z mmSer2chcgd@sjnd matrn® kr8§tkodobTm n&rTstem
| 8st gravitaln2ho zflychlen?2 pSi klopen? vozidla.

60

40

20

Zrychleni [m/s?]
(e ]
Rychlost [km/h]

-60

Ax Zimni bez skuluzu ~ —— Ax Zimni se skluzem — = = MFDD Zimni bez skluzu

= = = MFDD Zimni se skluzem v Zimni bez skluzu v Zimni bez skluzu

-—=w

Graf5 Porovng8n2 prTbRNRhT rychlost2 a zrychlen2 wvaria

60
40
L 20 =
£ ~ _ g
E --"""'--—f—f.' ———\'\_—j‘li_?-_ = e 0 g
ﬁ 8,3 8.8 9,3 .-'9!8 103/ 10,8 11,3 =
3 [ [ 209
Y. | =y &
™ = T I e A e Ve et m i m = m =
' / -40
by SO ~ ol
- o - ey g mm am am mm mm am e Em Em am o Em o o o =
- -60
Cas [s]
Ax Letni bez skluzu —— Ax Letni se skluzem = = = MFDD Letni bez skluzu
= = = MFDD Letni se skluzem v Letni bez skluzu v Letni se skluzem

- ==\

Graf6 Porovns8§ntyphTbBhT a zrychlen? wvariant | etn?2ch
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10 . 60
8
6 40
b4 20 <
E 2 £
s 0 g
g 2 =
E_ (]
™~ -4 g;:"
-6
-8
-10 - -60
Cas [s]
Ax Letni se skluzem —— AxZimni se skluzem = = = MFDD Letni se skluzem
= = = MFDD Zimni se skluzem v Letni se skluzem v Zimni se skluzem
-—=\0
Graf7 Porovng8n2 pr TbRhT rychlost2 a zrychlen2 wvarian
10 . 60
g —t—
6 : 40
b4 l 20 £
E 2 ! E
S 0 Pty "7 0 g
T 288 93 9,8 10,3 10,8 113 11,8 12,3 g
S 20 9
] -4 : l“ //—~ °>:-
6 N [
el f e e = e e e L o —————— = -40
g T e S e /g1 gy -y gy i s e —— o ——
-10 I . -60
Cas [s]
Ax Zimni bez skluzu ~ ——— Ax Letni bez skluzu = = = MFDD Zimni bez skluzu
= = = MFDD Letni bez skluzu v Zimni bez skluzu v Letni bez skluzu
-==\0
Graf8 Porovn8n2 pr TbBDhT rychlost? a zrychlen? wvarian
ZgrafickTch porovngn2 je patrnl rozd2l mezi brzdnn?
(soulinitpesl? ptadédn2o)dvaVuj2c2ho se kola je n8bDh brzd po
dojde ke smkhy@®mtibbolpS2padnD je viygakSPmadmes ml WFMDD. vy gg?2
B Zporovn8n? |letn2ch a zi manSQth apde usrmmTt1<i§kn2I znee n? 0 vnoedzii t
viznamnl rozd?z2]| S oowloiunip 2l p atdesrhd st B o djdeg (Mg 8k patrne
pneumati ky | ®pe pSen8g?2 brzdnou s2lu na vozovku, tedy
33 Stopy smlikaj2c2ch se pneuamtik
Po brzdnNn2 se smikaj2c2mi se koly byly zSetelnnD r
okaimgu tRNsnhN pSed paamgvé&n2 masvbaveha. d¥jde k pootol en?
uveden sndmek8znamu kamery VI RB, sn2maj?2c?2 prav® pSed

pneumatikou.
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Obr.8 St opajdmbkae pneumati ky
Ze sn2mkT kamery VIRB | zel dopdlphatmagiekad dmfBE k@,
brzdmlne2n. sMaml okamgi k pneumati ka zalala zanech8vat stor

sn2mky <aomerst upem 0, 042 s, pol2naje sn2mkem tBDsnD pS
ventil ku) a konle sn2zmkem se zSetelnognaltemplom I|pa&asemerf

sml k&8n2 pneumati ky.

Obr.9 Sn2 mek t Ns nipnpubnatily s Obr.10Sn2 mek pol 8§t ku sml

Obr. 11 S n 2 mwditelnsu stopou po pneumatice Obr.12Sn2 melles el nou stopo
60
Z, 40
>
4 —
!jz; 20 <
g //Ju\\ 8 é
'O 70 3
4 10,8 11,3/ 118 123 <=
< 20 S
S — o
AWV MY
-40
-60

a6-af2d4 8] &1t 0d pSGyN &6 -500 dd SY

Graf9 Pr TbNh rychlosti a zrychlen2vwyamalaanlymsmygoing8iche mn
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4. ZCVnR

Vtomto |1 8§nku byly porovn§vEny jak mDSic?2 p&dm@mn?,
smDrtwepd ot ou vzduchu 15 AC.

Al koli obnD mnNSic2 zaS?zen? vyugamBApenTjdmidatpTeppl
ttk ov®t o mhDSen? nen2 v mPDS2c2ch zaS2zen?2 velkl rozdz1.
ovliivnDohl edhegm rmMa jednochost ugit? a instalaci ve Vvozi
takovlito dr uhvaraflddst.e n2 v hodnou

Zporovngn2 jednotlivich variant jpodméak@®h, §er oy kg
tyto pneumati ky wurleny, se pr odklsi®dkjSe hb rpzdrc& ndr. 8 Peo kwd
vybaveno ABS a dojde keki zov®mu i ntuitivn2zmu brzdiDn?2, pSi kter ®m
t Seba znpPonziar,ovgenz2z autor a, kterl byl z8roveR i zkugeb
ngchylpnodj&gtck k s ml k §n2 kvoylv.o dliet tsemdyyk jue dzniominw®gcgh? pneumat i k

ZanalTzy dat namhDSenfTch pSi brzdnNn2 se smikaj2c?m
pneumati k doch8z2 po &.osl\a§gselnédnzl’.potmavl§enp?5i1t0l,i[)g?7nI’jnac}s,h:bdsn,o
pro smlkaj2c?2 se pneuz.ma.liigkuodt}md!y§tplsmb$|klglmﬂu5;an/sebou
viditelnou stopu, a to ag do okanpgoioku |teths2nlk opdSed zastyv
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POSOUZENC KRIITIAKNNAOSMT PROVCGKHHPRMGTRA
ASSETS6 CRJIUDGEMENTI OF METRO RAHA OPERATION

Tom§&§g KemDmine Pr?0ch8§8zkov§

Abstrakt
PSedmhDtem ylezlbempel nost pragsk®ho metr a kter® | e

krit®ri?2 pro url| ovgn? kritick® infrastruktury. Kritic
organizaln2, kyberngtiok®assoakEluma, j&) d)J! e§i it 8i pk o be
a sts§tT, a pSepaoadbrvingyp8ST ooh nepSedv2datel nich (emergen
bezpelnosti kritick® infrastrkurkittuirlyn asstvii s\v¥z &jae mnrTich | wneoz
mezi aktivy. Vr § mc i prvn?2 | 8§sti vizkumu jsme identifikoval:i

sc®n8§ST mognbehgpohBemi, Vkters§ je v péedliogje@j@jmhll@rniku

aplikac? teorie citlivost?2. Pro prezentaci vlisledkT ci
vizkumu byly poskytnuty pragsk®mu doppradvn2mu podni ku p

Abstract

The subjetof research is the safety of Praha metro that is the part of critical infrastructure according to the
crosscutting criteria for the critical infrastructure determination. Critical infrastructure is composed of systems of
various natures (technical, orgzetional, cybernetical, social, etc.). The critical infrastructure is important for human
security, the economics and functionality of cities and states, especially under emergency and critical conditions. Its
integral safety is predetermined not only diticality of its assets but also by criticality of its interdependences. The
metro critical assets were determined by expert judgement of disaster scenarios in the first part of the research. The
other part, which is the object of this paper, containsele mi nat i on of assetbs critical
theory. For presentation of cited theory results and their judgement, the Graph theory is used. The results were
transferred to Prague Public Transit Company for their consideringeatiziation in the practice.

KI'2] ovg sl ova

Provoz metr a, integr 8l n?2 bezpelnost, kritick8 infi
citlivost?2, teorie grafT.
Keywords

Metro operation, integral safety, critical infrastructure, criticaldgsets of safe operation, sensitivity theory,
graph theory.

1. bvob

Ochrana lid2 a vgech veSejnich aktiv je z8&kladn2 f
(d&le jen KI). PSedlogenl |1 8ne&k nde pzaolviow® md ppragwk®hion
na m2st a, kter8&8 jsou dTlegit§8 pro jeho bezpelnost. Pro
expertn2ho getSen? na z8kladhD sc®n§ST daopaddripiohgoaemf T
PSedlogen§ prg&ce uvg§d2 visledky aplikace uvedenlch met

2. SYSTEMOVC BEZPPDMWY S DEFINICE

Kl je definov8na SmBDrnic?2 Rady 2008/ 114/ ES ze dne
kriticklch infzers2 rpkt Sieby »vIippistouj ejich ochranu. KI |j
organi zal nz, kybernetick®, Y4z e mn 2, vzdRDl §vac?2, apod. ),
nouzovlich a kriticklch situac?

V kontextu tte®emuavobheksysKI jsou nap$2kl ad: vi akov
tunel vy, technologickg§ zaS2zenz, i nf orkybart g ziac kmlat 8y § § ® ;.

dopravn2zho syst®mu a syst@mudjrako celzhkk .| L<adu oghr ogenxk

'ng. Tom§¢g KPearetFalatl,ba LdWwWpTr aw n2, BDstav bezpelnostn2ch technologi?2 a in
Konvi kt sk§ 20 keftona@fcacvulcz 110 00,

doc . RNDr . Dana Pr ocPhr&zkeqv &,a klurl Sca. ,stlrwymh2v, bDHDstav energetiky,

Tec hni c kPgahaldddAudgrachazkova@fs.cvut.cz
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2van® |1l ovDkem, vel k® z8sahy do givotn2ho prost Se
k® spol el nosti

Pro zajigtBnDn? bezpel nosti Edimpfex®2 pbo| { s D gist hoomp

rizikem integr8ln2m zalogen®m na syst®mov®m pojet? re
chr 8§nhDnl mi aktivy, a to v]ietnhD veSejnlchatktivy, P8EBI ml
pohrom | asto vznikaj? neg8douc?2 vazby a toky mezi akti
pS2padech hovoS2me o neg8douc2ch interdependenc2ch. Sy
Vnéjsi vlivy
poh;omy
Obr.1 Vztahmei syst ®movou bezpelnosti a zabezpel en

V. souladu se soulasnou znalost? se pojmem bezpel no:
zajigSuj?2 bezpel2 a wudrgitelnl rozvoj .t eObr 8szee kn €2z avbyl jva
snigovsg8&n2zm rizik, ale tak® zvyguje bezpel? |id2 a osta

C¢ L IETODY KOMPETENCE
l POSTUPY | NSTI TUCE / OSOB

|

VSTUH
— BEZPELNOST BEZPEL

P (IGA DAVKY
STANDARDY
NORMY

L1

Obr.2 Bezpel nost zaajkiod tnfBns?t rbogjz pke| 2 [ 6]

V modern2 Kkoncepci S2zen? bcetsztel{tnb,stﬁjsllsﬁsklt@mli $ g e
ou pougit® n8sl-ddardAbpp? odiedh p@r izobiep yniDephhl[4h S2 st up Def en
Hl avn2m principemDeodt?lstjupuapleifleace dvou a vice vr.

(7]

syst@omlyj ekty, infrastruktury) byl defi nov§n pNtistupR

aplikaci technolgicklch, provozn2ch a organizaln2ch op

SetNDzov® reakcce tmehtoa ok Szd $tzd wen Kagdg8 vrstva v kont ex
definov8§na n8sledovniD [1]:

1. Bezpelnl provoz metra za norm8§8ln2ch podm2nek ( Y%

2. Bezpelnl provoz metra za abnorm8ln2ch podm2nek

3. Bezpel ok meova pSi vhRDtg2ch odchyl k&ch / zvlI §d§n

4. F2zen2? provozu a aktiv metra za kriticklch podm

5. f2zen? provozu a aktiv metra v pS2padhd extr ®mn§

Na z8&kladh anallyzy amopovaavivirzmi sppodjadavky a prax?

buN nejsou plnhD implementovan® anebo nejsou l|egislati\

chyb2 nebo jsou nedostateln§8, nebboupgSede¥igdmnvevvredg?o

Soul asn8 Ilegislativa pogaduje velk® mnogstv? techr

zranitelnost? syst®mu, pSedevg?2m na Yrovni Sz2zen® za n

mi moS8dnl ch situaczch. Jestlige okol n2 podm2nky pSes

pohr om§ch, technick® objekty sel hgvaj 2. VI ge uveden

charakterizovs8ny ind)\ea{hiaa,pjemdbynz:iemk‘%,jlejlli)elhlg~elpick§, Yaz €
technicklch objektT v pS2padiD nadprojektovlich pohrom
syst®mu uvagovan® a kter® maj?2 nebezpelnl potenci 8§l
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3. Data
Uvagovammams wstt ®t o prs8ci je pragsk® metro a jeho
provedli bezpelnostn? vizkum provozu pragsk®ho metra p
c2lem vizkumu bylo odvozen? fkrbtizoklgem? abteizpebnagwvi hp
mognlch podm2nek. VIizkum byl rozdhDlen do tS2 z8kladn2c
T identifikace kriticklch aktiv (v oblastech uved
T odvozen2 dTlegitosti a zranitdlepoktitktnostk] ch
T sc®ng&§Se dopadT vybranlch kriticklch pohr om.
Tabulka 1 obsahuje mnoginy (oblast2) aktiv s jejich
Tab.1 Mnoginy aktiv a jejich identifik®8to
Mnogina (obl ast) |l denti f
Konstrukce ktavby AK
Technika / technologie AT
Person8l [/ zamBDst AP
M2sta (veSejn§ a AM
Funkce AF
Vazby a toky AV
Organizace a ekonomika AO

Zranitelnost a dTlegitost aktiv byly ohodndeéen®&dpro y
je nej meng? a tSi je nejvihDtg?z zranitelnost (citlivost
zranitelnosti a dTlegitosti [7].

Pohromy, kter® ohroguj?2 syst®m byl y deandobldnmBS8jtokg: ak

1 PZ (visledky procesT prob2haj2c2 vnh i uvnits z
PL (visledky procesT v Iidsk®m tRle, v chov§gn?2
PP (visledky procesT a |linnost?2 instalovanlch |
PZ (interakce planet |Ziemmosat gliivib2)n2 ho prost Sed?
Pl (vnitSn2 z8vislosti v |lidsk®m syst®mu pSiro

= =4 -4 -2

4. METODY A ZPRACKVCNE D

Pro odvozen? z8vislost2 v komplexn? KI,
citlivost?2 umdhRujvezaeabdnotilt kost jejich zr
provozu metra) [ 8]. Matice citlivost2z |jsou

KvTli lepg?2 interpresa®myajerfhogn® defbd
Bodeho teorii citlivostz [8]. Citlivost | e

v )

i - V infr
itel nost 2
| transfo
ahn2zmransly]
| e

a
d
n
d defino

t
n
8§
o
8§

Sje absolutn?2 aiktclei wo snta vplasrtaunpent2rd dwugtkwp n & fZmbhae vi
syst®mu z8vis?2 na jeho cit]iwovsetdiengdg zml@damA Vet uepmrhaktpa3
mati cov®m form8tu, pougit2m matic citlivost2 S dle pr 8§

Y& YR 2

Al koliv jsou stupnice pro hodnocen? kritilnosti n

absolutn?2 citlivost?2, protoge funkce aktiv jsou rozd?2]|

Zvyklost praxe je uv§dnt wzaatahW tjoemtnootd $2vd achD pjrde T

vstupn? veliliny (pohroma nebo aktivum) na vistupn2z ve
S§dc2ch a pohromy ve sloupc2ch tabulky. ®avigecuvedens
vztah (3), kter8 n8m umogRuj2 prov®st |jist® operace a
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Yo Y E Y Yo
vé’ € E & Ué’ 3)
Yo Y E Y Yo
Vstupn? ;war amédtathux (3) mTge vyjadSovat tak® par amet
zobrazit souvislosti v2ce do hloubky, | ze kombinac?2 vs
z Skzte n 2 . Tj . pro %l ely pr8ce fizSetNzen® matice citlivo
m2 Se propojen2 velilin nebo parametrT [4, 11].
Zranitelnost m]'gerpe dsgl e interpretovat p o ]mako 2 teo
ohodnocenl orientovanl graf. Pro vytvoSen? grafu je nu
vyjadSuj ? m2ry tRNsnosti propojen2? sledovanlch velilin.
vyjadSuppomém?¥y mps2slugnlich velilin.
Pro vytvoSen? matic sousednost ? j sme pougili.i ngst
i mportovali do n8str djGephiverze @02@8lo pro pr88ci s grafy
Proces transfor mace dwj 2gcr2acfhu Krzoek TcozdRDIl it do n8sl ed
1. Sestaven? matic sousednost?2 (mDr tRNDsnost:i propo

2. Sestaven? oriigmtadvak®ho ngreafouet ace.
3. Ohodnocen? hran (zramprnded nors) adan®l Vafhkryanit

sledovanTch velilin, aktiv).
4. Anallza grafu a grafick8 interpretace visledkT.
Pro anallzu grafT jsme zvolili n8sl eduj?2c? nastavenr

1. Rozlogen2:
f silovhn zamNS®Kemold¥yucht er man

i oblast: 10000; gravt ac e : 10; rychl ost 1, kter® ovliv]
pracovn?2 ploge (resp. na pl8tnhD) v SW n8str

2. Uzly:
f velikost dle AStupnhD dovnitSfA; min: 10; ma
pracovn?2 ploge expo® emacji?8 |vn2l ez viksttguw?p uujz?l cy?,c hk t
f barva dle AStupnh dovnitSh; mi n: |l erns§; ma
pracovn?2 ploge | ervenhD zabarv?z wuzly, kter ® 1

f AstupeR dovnitSA vyjadSuje polehl edtupaijpep:r

1 AstupeR veniA vyjadSuje polet vystupuj2c2ch

1. Hrany:
f ve vichoz2m nastaven? tlougSka dle v§hy,
1 barva dle AV8hyfA; min: |ern8; max: | ervensg;
r o zel no§y
PravdNDpodobnost v|/asn®ho a spr8vn®ho rozhodnut? k 2z
to pSedevg2?2m za abnorm8ln2ch a kriticklch podm2nek, |z
T vygg? znal ost 2 probl ®mT a zr ancit g |lzmloss strakturg u v e d e
syst®mT jejich vazeb, rozd2I| T a prostSed?2,
T vygg2m informaln2m vikonem.

Znal ost syst®mu a informaln?2 vikon spolu souvis? a
nutn® hledat vhodnou raowin@vmdubuN nimoromal nhf od h@aome neb
informace z8vis2 na znalosti syst®mu a jeho schopnosti

I nfor mal n?2 tok v | ase zvIl g2 me pSenosovojusoruylcthdlots(@
l'i mitovan®). Syst®my s vygg2 m2rou znal osti pot Sebuj 2
(napS. jeden Dbit mTge znamenat jednu konkr®tn2 wud8lost
l'i mit hw8nvijpe| etnzm vikonem, pamit 2, ontol ogi 2 alnebo
pSi Sazujeme pSirozenlm | umBDI I m syst®mTm (|l ovRk/ str

[15].

_Zvygovsgn? v|] as
[ i Zvligen2 bezpelnosti vede ke sn2g

®ho aamepnr8von®hgovdrhodenmpe| st i,
zvligen2 bezpel? 2
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5. VWASLEDKYOSOUZENGE KRIIRKTYNOST

Data z2skan8 studiem syst®mu metr a j e hooladic 1 o v § n 2

a

pSedchoz? kapitol ou. Mati ce, kter8 obsahuje vgechna k
nelitelng, a proto je rozdhRlen8 do nhDkolika d21l]|2ch m
(rel evamitinigk®,p kritiikck®), W% ovnhD S2zen2 L1

Prvnzm typem matic jsou matice vnDjg2ch citlivost?2
v (4) definuj2 pomoc2 matic mnoginu pohrom kritickITch

ros
proa/ 4)

Vztaty (5) ag (7) vyjadSuj2 odchyApkpuww ez visstlugpsntzi fruan k
pohr omy. PSedmhNtng§ odchylka vistupn?2 funkce skupiny ak
[1,16]) a viskprtrem pdbobhygimkyPodBpdr méde 2lhov sitradeix up oz n al
“%uroveR syst®mu S2zenkobkapebnostziacha fikbrombokfAbsti ck§ n
povagovanou YroveR S2zen2hbempe|Pnosttiakloxw ® eveulv ks §na

aktivaci vygg?2 YrovnhD S$S2zen2? bezpelnosti Lx+1.

A AK p i

A ARy (SUIERERTRT IR REE! [ ar X it
((AedTr | (11001 HLILI0TT0ET | o " pre EIRRIRET N
A APy (R IEERTRT IR EET ] Apa APk 1110111
A AM =| TIO0TEE LR R0 R LY | - Ay Pe| e AMpy =| (SR E S BE SN . PPY. o
|.1,1;1r..v| SUTTSSRTRTTRRIRE. A AFpes 11111001
Vo deadV e | TTO0 T IR LA | Ap AV, IRSEREREEN
\ I | | /
A A0, ERIERERIRRERELE! \ Ao O 11111001 (5)
. A AKR
By ARy L0021 1122012212 ,J'-*_ﬂ"" IEIRRERE!
[ B2ATe | [ 1200233233031233 | 2% Rk 1 (22333212
| ByzAPp | | LI33222222001211 ByaA P tizzzzz |
A AMpy |=I 1200222222001212 | -8, P AAMeen =D ezzzzann Lhoaggrg g
A2 Fe 10021121 1111212 Byp AFpgy 12112111
',_ Ay 2 AV, .'I | pizzzIIZIIZ 422 | AV | 1Z11ZIZL]
By 3 ATy 2211121111312 | AADp,  1Eiziez ( )
A Ay 2300331222013312 { j' =‘11:'_ Pky g 2
| 4p3ATpy | [ 3300333233032333 [dedTrw ) [ 23 |
| arars 231I3II2I3023321 | |-f'|=f”’r--l.| [ 2 11 |
ApAM g | =1 2200333222012312 |- 43P, dzAMpox (=1 1 22 |- 8Py
Az Frx Frooz2izzzzzized | | A AF | | 1211z |
| apsave || 31z23zizzzaziaes ) | ApAVpay | | 23122322 |
VApAng S rizzzaziazim \apAnpy, a3tz (7)
Z uvedenlch matic citlivost?2 |l ze wurl|lit nejcitlivD]
2 I3 . . . . .
(6) | keadapSuzovat, ge je nejzranitelnDjg? person§8l %
5 K . .
quAP( znal skupinu akti persong8l), 3. a 4 sl oupec vyj

v
Vzhl edem k tomu, gey sektfiedns8r epopzer oz s&hlp® nmnogi ny
urlit jednotliv® kritilnosti, a t2m i nejkritiltnRDjg2z m
1 souletic8d#bV8& zranitelnost skupiny aktiv na poh
T souletisbpspbTpotenci 8l n2ch dopadT pohromy podl
DruhTm typem matic jsou matice vnitSn2 citlivosti

vhodn® pro anallzu vazeb mezi awkjtedme .cePlSoiu smensda@@iviow Sanket i
tokyo VnhDj g2 citlivost? resp. zranitelnost? na odchy
symbolem Sm(AVx) a sjednocen? mnogin v8zanlilch RP&dl e2x¢lh
zm2nNDn®ho postupu nejprve sestavimpe htbei®ireptézenmtsajp?
kde dan® aktivum vazbu nems§, zap2geme O. Po dosazen?
(citlivorsad 29k mlan2seH hgkti v, tzn. vazeb.

Z dTvodu proveditelnosti, jelikog visledky vizkumu

nejsou tak detailn?, rozdDI 2me zranitelnost.i (citlivos
$dek, ¢ge pro AVi 0l je dle (8) zranitelnost 2,5, ve vzt
vzorce (9) pro kagd® S zap2geme 0, 25. Anal ogi cky postu

vztahu (10).
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Matice (10) wukazuje jednotliv® citlivosti, a tam,
pozornost, jelikog jde o nejzranitelnDjg?2 vazby. S oc¢
pSedm® veliliny je tSeba patSilnhD ogetSit, a to buN p
zav®st nov® redundantn?2 vazby, kter | mi se citlivost sn
se obvykle vecdhanu cchTlpeSpiptaldch technol ogi 2 vkl §daj 2 do
i nvarianci citlivostz [ 9] |l ze konstatovat, ge syst®m s
a podle toho | ze syste®m® ojpd i magVi Flo®apouA&tnaumedh® vaz
naj 2t zanedbanou vazbu anebo pSipojit vazbu redundantn

kt

U koeficientT s nigg2m |2slem a vbRDtg2m rozdRDlen2z j s
er® vakbPDvden®8vis2z v2ce | i m®nN a tak® neanal yzuj e

vazeb a mognlch pohrom (ud8lost2) nen?2 provediteln® pr

je nutn® poug?2t doadlug 2F Tme t (0Rlayu | tnaPprSee mertal ysi s) [ 17] r
zohl edRuj2c2m nejen zranitelnost, al e i dTl edgi tost prc
di skus2 s experty.

TSet2m typem mati c ljisvooustzSeptribz eann®a I maztui cvey beriatn T ¢ h  a |
zvolili AVmMO1l, jako jednu z nej kriidtiis|ttrjbg?cc h vwadzuecbh us y s
maj2c?2 pS2mi vliiv na uveden® allk vziahuU8Sm(AvVmalps3.[16]VHodnotyd n 2 z
zranitelnost? pro ostatn? aktiva jsou pSevzat§ z visle
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AK=01 2
. | AKKDE §fz.5) JAPdIOT, 2
Y ;1{11-'].'—[1.5 = :: Ny osmis|are |- 3 |
| AT | .2.:'“ AT el V2.5
‘amrpoz, Ly
11)
Zranitelnost AVmO1l | ze interpretovat citlivost 2, k
vypag@sl edovni:
AXz01
| AKKDG |
AAV, 5, = (0.50.50.50.50.50.5)- 4| ATE
i AT e |
LAMpOd
! (12)
Aktivum AVi 06 je ze stejn® skupiny, proto vyjadSuj.i
FAPdiDZ
AdVige = (111) - 4|  aTw
' ATzb (13)
Je zSej m®, ge aktivum ATv (technologie vzduchotech
aktivech Ize matice spojitz Set O tak, aby byly spoleln® vazby zSej m®:
;- AREOL -,
| AKEDE |
ATw
I-'""'“.n; | = 0 50 50 50 50 50 5““-.,_1 ATTDE
A/ "0 0 1 = 0 011 ATa
AMEpO3
| APdi 02 |
ATzd (14)
Nekonelno ve vztahu (14) znamen8 <citlivost aktiva

dal g2ho dTlegit®ho aktiva, kterTm mohou WBIt:3)spqgliel§n "
nebo zraniteln8 aktiva dle posouzen?2.

Kritilnost vyjg8§dSit matic?2 | ze, ale pro expert.|
transfor maci matic citlivost?2 do grafu. gMpti defl egit o
nereprezentuj? kritil]lnost. Navz2c pSi vel k®m mnogstv?2 a
matice pSehledng§. Proto vyug2v8&me teori?2 grafT J[vl12, 13
grafech spolelnh se zranitelnost? aktiv vyj8§8dSit i j e]
kritilnost. Grafy jsme vytvoSili pro jednotliv® matice

f pro anallzuimabDj gz ¢591 agog@), pS2klad na obr §z
T pro anallzu vimattS$rrc2ec i 10i)t, | ipSFstl2zad na obr §zku 4,
f pro anal T zu ivnyabtriacnel c(hl 4a)k,t ipS2 kl ad na obr &zku 5.

APdii02§4 -6 -6

AKKOS - 26 - 25 -0
P201

P09

Ayos . ——ARE2_ [ I
AV / P gl
P PR3 01
RO3 PUO3 Bhos v / ¢
P03 o
P202 A AMp03®3 -3 -9
PWO7 APd02  pnos - Ate-7.587.5-75

Obr. 3 (vpravo)Gr af vnhj g2ch citlivastresthr ano a%ruwzleR 81 zenkkapl 3

Obr. 4 (uprs t S@rda)f v ni tiSwnl2a sctintolsitvioshtrian a uzl T dl e ka
Obr.5(vlevoGr af vybranTch aktiiwl ass tvinnoisttSn 2hmianciat |uizvioTs tdiie k a
kritilnost?2 wuwzlT a citlivost?2 vazeb [

Obr8zek 3 pm2 Wi ojveRnBS2rzel nN ukazuje vazby PLO1 a
aktiv AP (person§8l). Na druhou stranu, skupiny AO (or ¢
nej vt g2, codg znamen8, Jge paShe dneltnn®® snkau pvilntyg 2a kmniovy sjtsvru
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Obr8zek 4 ukazuje vichoz? zobrazen? ve kter®m se ki
kter8 maj2 nejv? stupn2ch vazeb. PSedmDtn® v&.zby | s
AVi 01 jde o hodnotu 2,5 ze 3 [16]). AVmO5 a AVmMO1l se
e k

Obr8zek 5 ukazuj ritilnostikpiroi km@gkfi pizlenddta @roc

kritilnost proupB8BRD a oha®nogbéy’? Bran. Vzhledem ke krit
nen2? zapotSeb? podrobnhDjg? anallzy. Za norm8ln2ho prov
se jev?z jako kritick® tsaahurkaleo gsitea veerbe rtguenteil KTy ((tAtaeSo va ck
AKsO01) Pro %roveR S2zen2? L2 maj? vysok® kritilnosti a
T AViIi 06 (tj. informal n? toky ohlednhD stavu vzduc
vzduchot echni k ydistrihu& ¥zaonchu jake takowol®,u j 2 c 2
T Atzb (tj. signalizaln?, sdhNDl ovac? a zabezpelov
technol ogickl dispeler.

Pro zabezpel en? spr kce uvedenTch aktkayejicv pS2p
vipadku. Pro %rov eR S2zen2 L3 se nepSedpokl §daj2 vira
pokud byla zajigtBDn jejich bezpelnost na nigg2ch Yarov
vliv na distrb u c i vzduchu. Nicm®nD na kritilnost.i nabTvg proc:
di stribuci | i st ®ho vzduchu (vDtrac?2 gachty jako aktivu
vzduchotechni ky, nt22 moikyj e@jrioc lp Si2mpfadmma Segen? eskal ace ¢
vzduchotechniky v pS2padhR mi moS&§dnich udg§lost?2 a pohro

1. Zajistit m2sta vRDtrac2ch gachet a (jaejtic hi pvops8
aktivovgn2z tlakovlich uz8vRDrT, tj. znemodgnhDn2z di

2. ZamNRSit se na f unkl| no sitEnedgieistachnoldyie energetky.e kt ri ck ® e

3. Zajistit funklnost technologi? wvzduchotechni ky.

4 I nformalmnadavuokgclbnsl ogie vzduchotechni ky a umog
f technologickl dispeler,

1T technol ogie ASDIi a SDMm,zémLe§lpn2j§2]z'e;ﬂn2 atl e @l m
vietnhD komunikaln?ho zaS2?zen? pro spojenz s

1 zajigthNn2 hfnwnlolgnédst(ibotded. vige).

6. PF¢KLAD PANDEMI E
Pro pSedstavu uvs§d2me detail n2 piSepilemiaaPLOAnpaneemp.r et a c .

Epidemie a pandemie pTsob?2 prim8rnhD na | idi, tjigtit cest
dostate|l n® person8ln2 obsazen? a z8kladn?2 hygienick§8 a
osobn2ch sel hgn2, organizaln2ch hav8ri? v pS2padh nedog
cestuV2bPedem k visledkTm uvedenim v pSedchoz2ch odst a
neovlivRuje pouze |idi, ale tak® dal g2 aktiva z obl ast
pS2mi dopad pandamibezpelepli dpmbeoz metra je zap$S2|linh
materi 8ly, jedn8 se o povrchy | vzduch. D8l e se zam
napS2klad za pafMdemie typu COVID
Gr af vnitSn2éikBterhonceéelvadscthudje uveden na obr 8zk
zranitelnost PLO2 (pandemie), kterou | ze z hlediska t
hl edi ska dopadT a mognich opat Sz |1 cmlecmlv’aguj/a@nevam(@hc
analTzy pro vygg2 %rovnhD syst®mu S2zen2 bezpelnosti SM
___—Arb

AMtpO3
Obr.6Graf vybranich aktiv s vnitSnz2inwil acsittnloisvtois thmia na ad oupza d[y
Z rozggbeh@®hma obr8§zku 6 ziAPdbd02sjenPjagrn®ramgeP
technol ogi ck di speler (APdii02) jako hlavn?2 aktivum p
k zajigtBnDn? oku i nfozamhrdv IJden In uttenc®h nziacbkelz pped risto nt8alk ® e
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®mu sdhRlovac2ho a S2zenz?, a technol o

uj 2c2 na syst (
akov®ho v pS2padhD jeho kontaminace.

chu jako t

Na z8kl adhPRkwtveldrmdtch, spl §ny odezvy na pS2pad epi del
|

pl 8n pro zajigthDn2 |ist®ho vzduchu, kter obsahuj e:
9 pravideln® |igthRn2 vzduchu (nap$S. oz-nem, hodno
f zajistit z8kladn?2 hygienicka§ i gt ®wneé ntpirvons2t Sepda T S
poudg2vg8§n2, monitoringu/kontroly a jejich vynuce
f nastaven?2 pravidel pro monitoring a vyhodnocovs§
T rozg2Sen§ hygienick§8 opaitzSaegnizgtplrne® tteecchhnnool | coggii cckkie
1 zaji gtoBnatel nlch person8l n2zch kapacit z hl ed]i
vzduchotechnicklich zaS2zen2?,
T pl&ny pro pravidealerzdwunfae&lcentvamiurpaicia vistupu, d
ploch konstrukc?2, m2 spto paS .t evcehSreqg Incogsit22 ;s per son 8§l
T pS2padng§ dal g2 opatSen2? pro veSejnost jako mogn
(2,3
7. ZCVnR

C2lem pr&§ce je zvigen? bezpelnosti metra, a to zvlg
i nfor mac? a ze znal osttecohnion foari rhAaclhn 2 chhS esdyrsllit ®@ge cthe oa i e
informaln2ho obsahu na rozhran?2ch a zahrnuje principy
i nformal n?2 vi kon, a t2m tak® pravdDpoudobm®ede vvglzars nw® h ko
situac2ch.

Praktick® visledky vizkumu a jejich interpretace uka
kter8 mohou zpTsobit provozn?2 probl ®my v r Tzndget Sirto van
podpoSit zajigthDn2zm techniky, procesT, person8l u, odpo
dopravn2mu podni ku hlavn2zho mBDsta Prahy [ 16] pro jejic

Visledky pr8ce | ze nav?c pur akyiugikty2 ve8Wengozvojndut v
seznamT, pl 8nT S2zen?2 rizik i dal g2 mi konkr ®t n2mi vyho
platformu pro dal g2 vlizkum a vIvoj
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STANOVENE¢ BEZZPEAINENOSTI ZVOZIDELZ DY
DETERMINATION OF SAE DRIVING DISTANCE

Jaroslav Kr 8§l

Abstrakt

B Odborng8 komuastia Wbezpel nosti silnilnzho prod®dzu d
vichodiska pro_stanoven? bezpeln®ho odstupu od vpSedu
Sidi | T motorovlich vozidel pat S?2 nespr 8vnl zpTsob j2zd

zavozidlem.Poj em ABewpel§l ehegilaen¥Nviesk® republiky defin
provg8§dNt praktreki vbewvidkavse zamhDSen2m na iide¢Arzdlyi ka
vozidel, doporulovan® met mwldiyk ogow @t &l eal®on @urd r sgi ol agis| ¢ 2 j ros vour
kampanhD prosazuj2c? dodr Jovgn?: b e z poeblenc@ ®v zpdr 88l ve8nkoosAtA r ajv
oprovozu na pozemn2ch Kkomunikarc8mabi Pohiede phgdkDeztp¥
silniln2medpdogyox&n? bezpe|ln® vzdS§lesaskci amujje ztdgp rvwe
dopraanJednosmhmocgynostz, jak se vypoS§dat s Segenzm t®to
pS2stupenden namBSper ivigaungti §12m? smpEeXeang? nsH upraven®ho vozi

Abstract

The professional community in the field of road safety has been discussing the issue for a long time and is
looking for ways to determine a safe distance from the front afntheng vehicle. The most common causes of motor
vehicle drivers' traffic accidents include an incorrect way of driving, which mainly involves failure to comply
with a safe distance behind the vehi c ltioofthe GBzech Republic, As a f
driving schools are not obliged to conduct practical training in driving with a focus on identifying and maintaining
a safe distance while driving vehicles, the recommended methods for its maintaining are not applical@etiroadrr
traffic and safety awareness campaigns promoting safe distances are ineffective. Due to the general legal regulation
in the Act on Road Traffic, the Police of the Czech Republic within the supervision of road safety and fluency, does not
control a safe following distance while driving vehicles and sanction only participants in a traffic accident. One of the
ways to deal with the solution of this problem situation is the application of system approach focusing on experimental
measurements using pexially modified vehicle.

KI'2] ovg sl ova
Dopravn2 nehody; bezpelvlgh;roetdddgohesr ost ; | asovi odstup

Keywords

Traffic accidents; safe distance; headway; field of view; range of vision; visual range

1. PRAVI DLA PRO DODPRBEBYEELNE NOUIDCLE

N a z§k|adl’JeBke@deHKy[la]éid/'yo!zi,_dl,a jedouc?2 za jinTm vozi
dostatelnou bezpelnostn?2 vzd&IS@mpadth nadSthy Ehe makRlgeny hm
zastavenz vozddham. kter® jede pSe

Fidil mot orov®ho vozidla o maxi m8l n2 pS2pustn® hm
cel kovg d®l ka pSesahuje 10 m, a zvl§gtn2zho vozidla, n
takovou vzd8l enosad?3 oaibdl osemoph$odjp Jadj nNj bezpdl nhD 2z
sekp Sedj p ®SEd?,2 §dNn2 a pSi soubNgn® j2zdnN.

Pojem vyhnout se sr8gce mTge blt ch&8pg&n jako ¥hybnl
sv® j2zdy verawmvgakbpSvleuomto pol 2n8mhkochaem,2 cwk lgiesnt® un
st Spertotsi jedouc2m vozidlem.

Bezpel ng vzp$Amed osduyjcteslvosti js2zdy, kdy Sidil sm2
schopen zastavitvodiido na vzd8l enost, na kterou m8 rozhl ed. Poj el
poj mT [hdefiy nov &n.

'Jarosl av Kr 8§l , Ing., VUT v Brnh, bDstav @sushwthrez ho i ngenirstv?, Pur kyR
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V souvislosti s dodr govgn2m bel2lpgkm@ovodSlzamd ki (s
kter§8 zakwzdauelr §pdati od vozidla jedouc2ho pSed n2zm v:
uvedenTm na znal ce.
Obr.1 Dopravn?2 znalka |. B 34 ANejmeng?2 vzd§ler

Pro odhad spr8vn®ho odstupulR2lmezridenvazi @gfpyrvmantigiaal
(obr§zekve2)spojteenn2§8 s pS2slugnou vodorovnou dopravn2?2 zn
odstupu mezi j BEdaukamizobkoazdj g. mini m8l| n2 pol et gi pek
navozovce jzadopS%emuvozidl em za bnRNgnich podm2nek.

BEZPECNY
ODSTUP

=

\
A\

Obr.2 Dopravn? IPBhABekael ni odstup

D8l e npe mB ] uvedena vodor ¢ohgE§Sdeppd@ykytkejean Sk 8 k| adn*
proSi dile v ot8zce doporulen@dbezpehi®wlvkkad 8j enaptriavizdl
pS2slugnou svislou dopravn?2 znal kou informuj2c2 o pol't
vozidlem, a to ve vztahu k nejvygg2? dosbemn®nap8pSmpa

Obr.3 Dopravn? VieiAke kmellni odstup

Tyt o dopravnpr axnial kys kyt uy 2 mi ni m§l nn, a jejich po
ametodicky vysvDtleno. Vyugit?2 kzonnau reikk ajce2 vsheo dznv® gnean T4s e
situac?2 nebo ddpronawunzneldomneled2z bezpel n® vzd§l enosti.

Dopravn2 prTzkum o dodr govs8§n2 bezpel nwuguiztd?8m enodd
dopravn?2 4AB6alAByezlpelbwll opdrsatwepdien 1,5 km severnhD od obc:e
obousmNDrnN na Ysekarn§ilaBio®detr dB®,Si tuovkSi govatky. silni
Vuveden®m pr®O=dlor udby(lmbr um2st Nno zaS2zen?2 pr o mnN S e
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300Jkez j i gSobofnd wm2sthND dovolen® rychl osti 90 km/ h u proj:
byl o pr onwdsdixrfoc hv Yanor geedhwhén vd®0O Hdy mD& e nu?y ellyeln® wrbT ral
-2 AC, vlihkostDtébd %0 kyé¢hl osuch88 vozovka, pSev8§gnhD zat e

Obr.4 Nedodr govg8§n2 doporulen® bezpe|l n® vzd§l]l

Vr§md:oprapn{hbbylamwlBSlvomdelzmI’JSéodrgmzéﬁ?enost| za vpSe
vozidl em. TSi sy mbod ydrzgneallik ySinteizlii vpoozu zdel y vdxidel (630%)i d e |
bezpelnou vydglieArmstsysmbol T neumbl i poug?2t nebo z8mnDr
z%%l astnili i pS2slugn2ci Dopravn? mediorsd @md letl mro&t w zBISd rem
jedouc?2ho vozidla. Vybran2 Sidili byl i pog8dsgni 0 VY]

n
dopravn?2 znalky. Vyj8&8§dSen2 Sidi|lT |lze shrnout do nS§sl e

spr8vng8 bezpeln8 vzd&l enost nen? nikde stanoven
vedenl prTzkugne pSitdirlziujei neuvhDdomonpaklbnNDSdo®ou§k
dr 8hou a brzp8dbpadd §h®hl ®Wo sn2gen?2 rychldosutdildj $ zaoeby
schopen reagovat dogiahvedkemhbydabyl

T symboly znal ek pislodio zrbegrteed me®kt uj e a

T tato dopravn?2 znalka se v autogkole nevyuluje a n
T v dnegn2m silni|ln2m provozu nelze sledovat ng8pisy
T v pS2padnN dodrgen?2 odstupu by ostatn2 Sidili zal a
)l

u

1.1 Vyhodnocen? dopravn?2 nehodovost:i

Rozvoj automobilismu soustavnhD pSipdgdbNDragitk® o
avysoklich hmotnlTch gkod. Tento stav je zpTsoben nesj|
nar ychl osti vozidlakrneschkdpgmost 1 unedghvatnmedodr govgn2zm
pSedv2davost?. Dalg? nepS2zniv® faktory jsou zhorgen?

nepSizpTsostwedn2mtzdy avu komunikace (opotéebecpo?p,rap/mcn®l
t e ¢ hnistaku®omunikace( z ay, 8 Sk g k b & ks&tnrupBod ) povr ¢ h okenunikacel ast n
(mokro, sn2h, a8dcewdt r rbd sBthmb2hm psoidt®Uastdd. s nNgen2 , v2tr

Podl e statlstldebpcaen&e@]kn@czdemdtatvmkzy pszllny neho

vozidel pat S$2 nespr 8vnl zpTsob j2zdy, nepSi mnSeh§ ryc
pS2|linou nehod je nesprsgvnl zpTsob j2zzdy, do kter ®ho
vzd8l enosti, nesprg8vn® ot 8| en?, couvgn2 a vyhTbsgnz, ag
j2zdy, n8holz®& dzlaas taa vvejne2t 2v. do proti smbDr u. Pol| ty (gtally, ht o n.
kromhD roku 2020, kdy statistiku ovlivra9ly opatSen2?2 sou
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100000
90000 g29gy 861878663286315

8000067222674556608970441723837284578201 75371
70000 21z 505 Bad0

60000 807 167 798
50000 M - M50 Moco 234 W02 R

40000

30000

20000

1oooo 15

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Rok

nehod

Pol et

mPol et nehod Sidil|T motorovich
EPo|l et nehod z nespr8vn®ho zpTsc

Polet nehod z nedodrgen?2 bezpel

Grafl Pol et dopr aletech 20002020e hod v
Vzhledem ktomy ¢ge z 8k onem,byl.dne® Il4d 2Mad 82 B2 z mNDnNDn z8ko 0
pro %l ely porovn8vs8n2 poltu dopravn2ch nehod v r8mci
se tl k8 povinnosti Yal a samrzavln 2d orper haovchi?-l imaekhioadiy/ sntroah irB?s i dh @ ¢
osoby nebo k hmotn® gkodRD na nRDkter ®m z e 00%]|Kd s.t nM) nd sctha
pSZpa

dech jsou povinni sepsat pouze spolelnl z8&8znam o
Vi sl edikiyststka dopr avn? nehodovost:i jednoznal nD prok
nedodrgen? bezpeln® vzd8§lenosti se uskuteln2 v obci (g
a vicvikov® metody, ktmerb@azspee!m@bz&sz@jﬁﬁzieleﬁiwlﬁlsi@@v§rr)e2publi
izahranil 2. Na z8kladhRD proveden® anakdlziymijneacnutpnSe |nanvr

nehod z dTvodu nespobddvn®ho zpTsobu j2zdy v

Mimo obec 15% 2t E YAOS W 2

V obci 83 %

Graf2 Nedodr gen? bezpdgelpm® |wz di®lseamo nehody

KagdgdennD opakptva|n®brthrfnopm|aics:gm dopravn2ch nehod v
st ragir&dIngalk g u|sSisltrriplrmvioz u a nerzibmiv 8s Mm2eSi ts.e Vse skut el n
pS2|linamn2dbpnehod | id®, voziktar@ [deppatvébn@fkampIr &Xr

2. DOPORULOVANE MERTG@ODWDRGOVCNéE BEYPBCNENOSTI

Vzhledemk nt enzi t D soul asn®ho silniln2ho provom=xestii r Tzn
j2zdn2ho man®vru a rozd?2| n®hhadboereo®nilck @@t esSavpr voaiud
zpTsoby a doporulen?2 pro dodrgovgn2 bezpeln® vzd§l enos

VI egislativD [p]rjewrémtkaebyet.Rck@ vl akzye proesji hhloesdi tviy

tT kaj2c2 se sl edov8n2 bezpeln® vzdS§lenoszgvi semaaihteizomZicdl
podm2nk&8ch. Pro viuku a vicvick g a dathelr T ® oplrizmt s&Bthd SleDil
doporulovg&no nhDkolik metod pro dodr gov 8nmetdi geznpewdan ® v z
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vkl §d@&my s lam docnfezerymezivl asbmt dl o a vozididvieldosutciz wep Spdpi
Zn a meto) § @ SychlostiS0 kmhj e pot Sebn® si na such® vozaneze SeSeds.
pSedch022rfB][/ijaz['r']di)laelng2 metoda je zalogena na sl edov§gn?2
tachometr u, pSilemdg bezpelwisnav ztd@tl cmetreghtt b boeSrBR VMG d | y
Nej pougievhamenjog22i21 kdy je za dostatelnou bezpel nou v:
povagov8gapelig Stl s sy mbhlRkerouv | a soridi®za tuto dobwjede kbodu (strom,

dopravn?2 znal ka, sloup), K& Ex[®][10[myl2d vpSedu jedouc? v

Obr.5 Doporul ovanl g®stding cphSiprjuzz2dch v

Praktvil @ idickv i ljeizgatniNgezenapr ov ednealyy oz i dl 2z pBeda jz 8§kl adn*
Sidile pSed zah8jen2m j2zdy, n8cvik a zvlI&dnutp. z8kl a
T2mt o nej s technic®poldmpPomyo autacevil H[®N kidr@uantoyjy Ru j 2 gpar doavt Sedl 1Tt
08 di |l sk® mpPodivkm@ntavj ednot !l i vich r ipSiiktoen dinwvrdBphostic 2 ¢ h
nej me®&nnN 40 km/ h, obj2gdnn?2 psPagekoBisp kv y § @oSsnt8ahtl wfug HzanclFncuh  spnm

vozidl a. Zalm&amég:ﬁossu didskatk m&zornou pSedstavu a pr
odstupu od jedouc?2ch vozidel na rTzn®m povrchu vozovky
na cviligti.

Vgechmy Romeaonly@)roudr g obveSznp’® Iz d 8§ | soua satl io § eodhadu,tedy v Dd o m®
| i n nSoisdtsii Btevaio@asoust SpeaddnroPuo st 8 . se | z e rdaoxmn2wato, nee2v mo ¢
provg8§dNpSi F8dién? vozidl avr$fimed u jsev ®h apghiddgvhnl Reodrati taularcjie p
orientuje se ve mNstND nebo v kraji nndyslp2 sda uashdb 28 dg roq
v prg§ci, cpodbwlidiev dpoSeamiagl en? a dal g2 z§tNge mbydesinilje

nanNco mysl el nebo aby se za j2zdy rozptyloval jinl mi |

VijeobecnhD plat2z, gJge je velmi obt2gn® ag nemogn® kuv:
znich vygaduje soustSedRDnou pozmmomsdst.e Bmyddlonmd), §z § mMmro
spSedem urlenim z8§mhRDrem, potSebou nebo povinnost2 a vy
rugivich vIiivT. Z&§mNRrn® wudrgov&mer opoi oir rao su § ly enhap &k A gna |
“konTm. Jestlige maj2 blt vykon§8vg&ny soulasnhD Y%sphRgnh
jej2 vikon t ®mmD |aauvstnoonua tviledkoimo uj eék#b nst r ol ou a regul ac2 . |

Tento ng§zor dopd Rujvey u (xiptebtr nkmeemda §[ n2 ho mNSen? rozseé
aodpolatT JlovhRk je schopef, 2 &kkdodyaezhytuba §estaponidn
adg Si, v z8vislosti na rychlosti, p o dam2 m%28lcihg ag isrl ookgsi t mc
proS2 zen2 nevyhovuj2c2. Nutn® je, aby Sidil wustavilnn u

dopravn2zho provozu.
Informaln2 pSet2gen? nast§v§ v situaci§tklRdy | dsoh®

intervalu, cog mTge zpTsobit informaln2 a v girg2m viz
podle z8vagnosti pro Segen? dan® dopravn2? situace nebq
capaciy . M2ra a charakter informaln2 2z8tNDge souvis2z s aki
schopnost pS2jmu a ng§sigedn®ho zpracovsgn2 informac?2.

Je tedy zcehaj nedesl mdSa n/ebezpelsrm®laSaCDmGIsril&)aiaDtvoz
dal a udr get szguén@ovs&thobenpeIv@(mgvtlﬁdr@IuevmmaelthlasIz§k|aer
vgech skutelnost? je potSebn® se zamhdicti , nanesirdmnaovermpr
vnor[MMaphi t konkr ®t mgsn edrsheyt woSit efektivn2 metodu pr
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3. SYSTEMOVh Pfé& EGEMEK PIROBLEMAZIPBAYNEB VZDCLENOSTI
Syst®movIi postup pSi zhamech@®mnekpouménfespebamBni

potomjsoupops8ny vlastnost.i tDchto prvkT a n8slednhD jsou :
pozn8n2? je odvozeno chov8n? jednotlivlich prvkT bRDhem :
jednotlivlich dnRj T at @ogsldtDhawh ek®nddacne® h®h od N5ye . |

Syst ®mov I pS2stup je n§povDNhda, na jak® podstatn® s

z8)j mu jedince, by nemnl Zaptoometnm udry mez e lc he rstvil kothu .| i Bm1
objekty a subjekty, procesy, stavy, |l innosti, slugby a
entityped®8pm@®@mev® situace a na n2 formulovan® probl ®my.
okol 2, ejJeyNjeymbzenSomvogiendcprekPprobl ®mem, nkt evry®& arzeujj 8
podst at nh® evdaizsbkya zz § ) mu ok celn?tm twr. | iIEtn®@ i waz bm8, spSes kter®
aktivuj2 a owlnityRwyj 2n.a Akt ivwyavcoel §v8 procesy, kter® mhn?2
zpTsobem projevuje,18co0g m8 ur]it® dTsledky. [
B Jednou z probl ®movich situac2? v oblasti bezpelnosti
vikl acu pPpbe¢zpeln8 vzd§lerkdstr®d wenarSmRdn2 mDrou pod2| 2
napozemn2ch komuni kac2ch u Sidi|l T motorovlich vozidel a
bezpeln® vzd8lenosti za j2zdy vozidel

KezndnhD t ®t o nestandardn?2 situace je potSebn® Segit

T vymezit hodnoty parametrT pro minim8ln2 bezpelnou

f navrhnout, sestrojit a otestovat prototyp speci §l

T experiment&8l nD ovhSparhmenhofTypSiamevoeéerhEch rychl o

1 zpracovat definici pojmu fAbezpeln8 vzd8lenosto do

T navrhnout metodu pro udrgovsg8n2 novhD stanoven® bez

C2lem Segen2 tNDchto probl ®mT je ®1awower? ke zppSeldl®
pro novelizaci z8kona o silniln2m provozu. N§vrh pSi
vzd8l enosto pro aplikaln?2 praxi v soudn2zm ingenlrstv?
vis Il nilnzm provozu.

Pro vymezenou entitu fAbezpeln8§8 vzd8lenosto | ze <ch:
(obr8zek 6), a to technika j2zdy Sidile, rychl ost vV 0
povDtrnostn?stmndm,emky pr §vn2 Y%prava, metoda pro udrgovs§

Technika jizdy
Fidice
Stanovend Rychlost
avni 7idl
fprava € o e
Bezpecna
Povétrnostni vzdalenost ‘ Technicky
podminky 7a j]’uly stav vozidla
vozidel
Povrch | ‘ | Brzdna
vozovky dréha
Metoda udrzovani bezpe¢né
vzdalenosti
Obr.6 Zvol en® prvky okol?2 vymezen® entity

Vel i kost bezpeln® vzd8lenosti je |Iimitov8na pogada
vozidlo za n2m bhdzepde |snkia zpd sytnaunmiolsat.i Zprovozu za n8hl ® z
sezpomalen?2m u dan®ho vozidla adheznhD a konstruk| nhD max
kdy se u pSedn?ho vozidla rzatswitbrhdrdov® svidila aadc
doba, po kterou se toto vozidlo nejdS2ve urlitou rychl
Cel kov8 dr8ha zadn2ho vozidla mus2? illlta ¢pdlug? brerelpe| mEv v
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VislednlT vztah pro bezpelnou pod® nou vzd§lenost me
e "L
o) —_ —_
1 I=D1I=I=q:|=|= e @)

kde: bibezpel n8 [mlzd8l enost

viirychl ost pSedn2ho vozidla [ m/s]

vwirychlost zadn2ho vozidla [ m/s]

tnireakln2 doba Sidile zadn2ho vozidla [s]

aizpomal en? pSedin2ho vozidla [m/s

a i z a d rnvézhlla [m/g]

Pokud maj2 obhD vozidla stejn® dosadgiteln® zpomal er
rozhoduj2c? dr&ha ujet§8 za reakln2 dobu Sidile zadn?2ho

f oLDevLL @

PSi vipoltu je tSeba vz2t v %vahu pSimhNSenou d®I ku
kratg2 neg pSi klidn® monot -[@%h2 j2zdhD na m8lo frekvent
Podle ufeBrni @é&| h®z S2zen?2 na spr8&vn®m zpTsobu vn2m

Vzhl edem k tomu, ge[2Kaph&ded&t ivie slveRd opvraSnc® parametry r
0351, 42 sekundy na -rki@edbakRundgBzeeaslded| p@m prdy?> Sege
dobou Si di e edna sekunda. S touto hodnotou pracuj 2,

| j
nehod. Jako vichodisko pro experiment §llm2§8 mx3ler 2e njostpa

vozovce je dr8ha vozidla ujet8§8 bDhem reakln2 doby Sid
stejn® Y| innost.i brzd, povol en®ho opot Seben? pneumati k

Tab.1 N8vrh st prén®On¥y zW&2 enosti v z8vislosti n e

Rychlost vozidla Reak] n?2 Reak| n2 | Bezpeln§g

10 km/h 1ls 2,7m 3m

20 km/h 1ls 55m 6m

30 km/h ls 8,3m 8m

40 km/h 1ls 111m 11m

50 km/h ls 13,8 m 14 m

Za Yieexipeem i mewbD$§ém2hoawr hovanich hodnot stanovenich
je potSebn® navrhnout, sestrojit a otestovat prototyp

.

Obr.7 N8vrh prototypu speci 8l n2ho vozidla
Strukturae x per i ment §1 n2 c by mdd Se nz22a hwran owmz i dileg dS2ve n§cvi k
vozidla,u d r g cav §mr3Sen 2 bdbpdbu@®@n®zd8l enosti Sidilem pro sta
ng§hl ® zabrzdhDn2z (ropSedné mia bnzsd avdacohu i sbvBlz deitl ihebzidiae a k ¢
Pokud je odHasd annd &InsSmchSotdin o wlao)) ellen &mu z aR$iavedeék vmlze md &
hranice pr ajeoidmulu@v adiplSe8twa zj edouc2ho vozidla.
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Fidil bgéisivTrranxd,tideg)dej'rﬂudrgobve&npze!n® vzd8l enosti na z
chov8tnému Kbude potSebovat mnohem m®nND c2len®ho %sil? a
jedn8 o zcela S22z eEArult okman ti rc kI®o wa mlc éslnponpeuso.ipohkz @jr h o it m&Gi d
simal ® mnogstv2 zdroj T pozornosti, pKkdbdghpg 2 rtyahdteq iz &l

jako nejvhodnnhDj g2 posoudit a vnyoudgiifti2ki@Ovma 1z @yelt aaddnid?r ovhk h r§ad
vozidel.

Pravidlo bezpzd nPhodwysmbDbaelbTt j @niM®ed aefoiprSewain @ a
pomohl o RliogotHfmpkn2 aon§ glPcegiste@omNSi t el n v zwy§meezneors® i o d
j edouc? hbodedopazvind?2l apol i ci e dodr gowvént,t@Ptokppovvanhoat sakk
sr8gkou Jeo ziccd la, ahy sepiloldednati®an e dodr gov § n 2 b e mezievioaid® S evazidI§ | e n
agpS2padnN doprabve2takbodtry zppSlissopblejne, kket esn2 §en2? t ®t o pS2
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RISK-BASED DESIGN OF TECHNICAL FACILITIES

PROJEKTOVCNGEKHATEK HINA LC Z A LTOGERNE NRI Z 1 K

Dana Pro¢h8zkovs

Abstract

For securityand developmenthumansociety needssocic-cyberphysicalfacilities that provide products and
sevices thataresafe,i.e. they reliablyperformtheir functionsandthey have goodoexistence withheir surroundings,
evenundercritical conditions.In orderto ensurethat requirementijt is necessary in the highest extéotaddressall
relevantrisks (namely those that are related to ageing of fittings and components of technical facilities and with
dynamic development of environment in time}fe preparatiorof theterms of referencesndin the designprocessin
orderto design thesociocyberphysical facility with these propertiest is not enough to respect only valid standards
and norms and procedures of good practice. At designing, they need to be respected data on all possible risks and their
combinations, and for this to use measures ifiedtin the risk management plan for design, which specifies local
conditions and possibilities. Therefore, the correct methodology of design creation considering the relevant risks needs
to be used. Because such methodology has not been specifieleyettitle proposes such the methodology of
generation of technical facilities riddased design, which was verified in practice.

Abstrakt

Lidsk§8 spol el sob®dzipeivdsow-kypeef ypzrioc k § d21 a, kter§ zaji
kter® j sou bezs@lonh ®hvi@& yflummpkiche? damexisteocise s wlkm |l 2 miza akrtid i ckT
podm2 nek. Pro zajigthDn2v uvedae a RmybptopSoSidantt § erkdulaej vesonrtint?n @, i
souvis? se emt?§ran uk ¢ mp oznaeSPtz dtyencahnmiicckk Tne hv Tdvidlja eped)ip r p$2t Sread
zad8vac2ch podm2nek a pSlprcpektcwqtsedmkybev-f@zmk@ dAHi’JymmB;olwlmcsgm@
nestal?2 respektovat jemppyl a:itorb@P(Snlq)rrprayo,qeeskttmm%nrzrdeyjs me kptooswt
vgemhgnirdéhziac2jcdj i ch IammdnnnmapbugozpvaaltSemQ\k®Jp/Ie§drem $roz e n 2 |
projektovgnz, kterl specifiPkwjte muspnBIimE&pmramlow bk amao ¥ o
kte§zohl|l edRuj e vgechmraotroegee vim$ra chiiDtrni§& i rkeat. o dilk&nnenkbuie? do's
metodiku generacerojekiTt e ¢ h n id ®k To-gybeefiy zi c k ® [Bo wah ,p 2rkik@siobasddesigm 2
methodologya kter &8 ji g byla ovhRSena v praxi

Keywords
Risks; sociecyberphysical systems; technical facilities; designing;-tisised design; safety.

Kl 2] ov8 sl ova

Rizika; sociekyberf yzi ck® syst ®my ; techni c8kn® dz2allao;§ em®o jneak t &
bezpel nost.

1. INTRODUCTION

The human lives in modern society are made easier thsngbcyberphysical systems that are the result of
the skill of human generationslowever, all these positive consequences of technical ggegn the human system
functioning are redeemed by existence of a much larger number of risks that lead to:

$ the failure of the State basic functions
% safety level reduction
% and disruption of coexistence sficioccyberphysical systemd (u r t h e r ) witistliP stirsoandings.

Coexistence generally means a common existefioe. need for and the importance of coexistence is now under
consideration in many technical fielfis11]; the problem was discussed in detail in wiiR].

The SCPSs consist of a mar of parts that are interconnected and have object or network structures. Particular
attention is currently being given to largeale SCPSs that provide quality basic services to humans. They are complex
and many of them ensure the fulfilment of theib&snctions of the State, and therefore, the word critical is associated

'Dana Proch8zkovs§, doc. ,PrRNRr. ,faGud.t,a BtSoj,n2L,VWEtwyvy energetiky, Tec
fs.cvut.cz
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with them [1317]. Engineering systems, from the simplest to the most complex, meet the daily needs and demands of
citizens, and therefore, require targeted anthropogenic care.

Compkx SCPSs belong to the different sectors management, and therefore, they greatly differ by the design
and nature. Therefore, the criteria and measures for managing and settling their risks adegentant, even if they
have the same objective, namsbfety. For reasons of great diversity, the procedures for building their safsfteare
and sectorspecific Aspects important for operation of SCPSs parts and whole SCPSs are very diverse, especially those
of: knowledge and technical matters, whichdatermine the capacity possibilities of SCPSs; organizational and legal
matters enabling the SCPS operation at a certain level of safety in the territory and over time; financial matters;
personnel; social; and political at national and international.level

Based on the present findings [13,14], each engineering system is characterized by the structure, hardware,
procedures, environment, information flows, organization, and interfaces among these components. The basic element
of safe designing the SCPS4lire field of technical solutions is the application of safe elements (i.e. reliable, functional
and northreatening themselves and their surroundings) elements, their qualified interconnections and operating modes
allowing safe (i.e. reliable and troubiee) operation, and proper maintenance, hatlof priority parts of elements,
components or systems, use of various hgtlprinciples and thoughtful deployment of bagls. Due to SCPS
complexity, it is not enough to respects valid norms and standdbods,it is necessary to apply the risk engineering
principles. The paper shows the procedure of generation otbiasied design that was tested and has been already used
in several cases.

2. SUMMARY OF KNOWLEDGE ON SCPSSDESIGNING

Each territory has its owrogrces of risk [18], and therefore, both, the external and the internal sources of risks
need to be addressed in relation to the design of the SCPS. Current knowledge shows that risks, which were not settled,
cause for SCPS sooner or later losses, damatjbarms in both, the public assets and on the SCPS assets [19].

SCPSdhave form of objects or networks, and they represemiptex systems, the form of which is a system
of systemd SoS[1-12,14,20].Theyinclude physical, cyber, organizational andiabsystems, i.e., individual devices,
machines, components, systems, or entire production or servicekmitgledge and experience show that SCPSs are
put in a certain environment, which in any case react to located SCPS. From safety reasons, tibesenest to be
revealed in advance and considered in design to ensure human security.

The SCPS designing is covered by a wide range of problems, e.g.:

1 theoretical analysis of critical processes, equipment and places and design of practical imptemafntati
technically and financially available countermeasures,

91 selection of: materials, technical principles, construction procedures, determination of critical
construction and mounting processes etc.,

1 experimental verification of installed fittings arldeir operability under normal, abnormal and critical
conditions,

1 ensuring: durability, tractability of equipment and processes, required service life; quality and sufficient
human resources, costs in the required amount, technical services; serviceanetcrealization of
buildings, structures and equipment under given conditiong,1€fc.

For human security, it is needed, so that environment reactions throughout SCPS lifetime would be adequate
and its coexistence with surrounding may exist. The ramguhese aims needs to be inserted inS#Sdesigning.
Firstly, it is necessary to consider sources of all riskall-HazardApproach[21]. To this set they also belong
destructive phenomena that are results of all mutual reactions inside and 8@§8ender, normal, abnormal and
critical conditionq12].

The identification of internal SCPS sources of risks associated on the one hand with individual technical
equipment, their arrangement into components and systems, and on the other hand ugtioprpbcesses and their
management, is a sigecific activity which requires the risk identification at several levels, namely:

9 technical equipment,

components,

systems,

technical, organizational and cyber interconnections under normal operatintjoeend
technical, organizational and cyber interconnections under abnormal operating conditions,
technical, organizational and cyber interconnections under critical operating conditions,

and for highimportant SCPS such as nuclear power plants, damstestichical, organizational and cyber
operation interconnections under extreme operating cond[tl@n%4,22].

=A =4 =4 4 -4 A
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When identifying the SCPS risk sources, it is very important to consider all stable and mobile sources inside
and outside the SCPS:

1 fires (flash, pool, jet, fireball),

1 explosions (mechanical, electrical, chemical, explosion of a cloud of &ldsVE or VCE, dust and, or
nuclear),

1 leakage of hazardous substances, because the damage will cause both, their impacts and their possible
domino effets[6].

Each dangerous phenomenon can have different sizes and different occurrence probabilities, and therefore, it is
important the hazard determination for each one. Because extreme dangerous phenomena occur rarely and irregularly,
the hazard determitian is one of principal steps at risk determinatj@f]. The hazard determination is technical
methodological method of determining the maximum expected disasters sizes. Because severe events occur randomly
and irregularly and world dynamically develimpspace and time (which also leads to changes in conditions that lead to
di saster s, and, of course, to changes in the very dis.
(their assumptions requiring stable processes are notfélfijed). Since we do not have enough knowledge of this
area, we must consider existence of uncertainties, both random and knoehéseéde and to use methods based on the
theory of extremef23].

According to hazards curves we determine so call thgmlelsaster, which is dangerous phenomenon size,
the occurrence probability of which is once during the time interval determined by legigftjoiihe parameters of
design disasters are used at technical facility project, construction, outfit bgsfitéquipment components, systems
and system of systems design. They create the SCPS terms of references. Their respecting ensures that SCPS ha:
incorporate measures to prevent, mitigate and respond to unacceptable situations caused by internalndxternal a
organi zational sources of accidents and failures of el
than design disasters. They are key part of SCPS design documentation containing the technical, financial, time and
other data deteriming the safe, reliable and functional SCPS. They create so called limits and conditions for safe SCPS
operation12].

Accordingto datain [6,20], it is necessaryo havein terms of references creation

1 knowledge of:regulations;risks in the site to which the SCPSis placed; technical system, which
constitutesa SCPS modelsandtheoriesassociatedvith accidents; methodsf analysismanagemenand
settlementof risks; and managemenbf enterprise(finance, humanresourcesprganizationtechnology,
innovation...),

1 competenciesor: the applicationof resultsof methodsof risk analysisandevaluationjmplementatiorof
methodology of analysing and assessingthe risks adaptedto the problem; emergencyand crisis
managementanalysis of situations / aeities / accidents; transformation of policy into real actions; the
conversion of accident statistics into action plans; strategic planning; hierarchy of problems; capability to
find right information and lesson learned; critical analysis; designingighe solutions; communication;
carrying out the synthesis and adapting the wording intended for the public; and ethics.

In terms of reference creation, in the light of possible disasters in site and in connection with coexistence of
SCPS with surrounding# is necessary to:

1 specify: for each relevant disaster, size of threat according to given standards; identify critical tasks of
SCPS from integral safety viewpoint,

understand tasks and causes of their criticality,
identify possible human failures,
propose measures for safety ensuring with regard to variable conditions.

Critical SCPS tasks from integral safety viewpoint are physical activities, by which operator contributes
to:

= =4 =4 4

triggering the norcommitted and unacceptable phenomenon,

detection and preantion of phenomenon in question,

management and mitigation of phenomenon in question,

response to emergency situation.

At terms of references creatingjstnecessaryo considerthat to criticality they also contribute:
lack of communicatior(errorsand interruptionsin theflow of information),

=A =4 =4 4 -4 A -4

routine approach(certainty resulting from long-term practicein combinationwith risk awarenesdoss
causedy frequentrepetitiveactivitiesandtired work),

1 lackof knowledge(ambiguityor misunderstanding),
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9 distraction(confusion mentalchaos),

1 lack of teamcollaboration (inconsistergfforts of a group of peopledueto a lack of belonging,fear of
othermistakesjnappropriatdeadershipstyle or inappropriatecommunication),

9 fatigue(it is ignoredbecausgeople perceive it aftat is excessive),

1 lack of means (lack ofesources, tools anchaterials,outdateddocumentationjnappropriateworking
conditions),

1 coercion(from superiorsor colleagueslack of time, incorrecttasksettings),

1 lack of selfesteen (inability to refuseto perform tasksresultingfrom lack of selfesteemanxiety or
complexes),

1 stress (nervousnessausede.g.: time pressure,new methodology, changein the range of tasks,
competitionsor privatefactors),

1 negligencgincorrectassessentof the possibleconsequencesf actioncausedby e.g.: coercion,lack of
experiencer lack of knowledge),

1 acceptabilityof alargenumberof deviationsfrom instructionsand standards in order to facilitate work.

The aim of SCPS design is to creat@raduction process that is profitable, economic, safe and does not
threaten public assets, especially humans and environment. This can be achieved by optimizing the safeguard, economic
and functional criteria. SCPS design covers a wide range of probtamnesample, it goes on selection of:

1 materials,

technical principles,
construction procedures,
framework procedures,

= =4 =4 -4

determination of critical construction and framework processes,
1 protection ways in domains physical, cyber etc.

It, therefore, requireshe participation of many different knowledge fields, i.e. the participation of a number of
specialists from different fields. It should be remembered that here the human factor manifests. The low cooperation of
experts leads to errors that will occur tadé operation, e.g. they lead to: occurrence of organizational acc[@dits
maintenance probleni$3,14] impossibility to repair important parfg5] etc.

In each SCPS design from safety perspective, it is necessary to follow the requirements for:
1 durability,

manageability of equipment and processes,

lifespan,

human resources,

COsts,

technical services,

=A =4 =4 4 -4 A

other service,
1 safety of employees, humans in surroundings and environment.

Consideration and good provision of requirements in question deterthimdature costs of ensuring the safety and
coexistence of technical facility with surroundings. E.g.,-poovision of human resources for operation leads to
limitation of production or service that is provided by the SCI2%

Designing the SCPS is aryecomplex activity, and in each country is regulated by national legislation (e.g. in
the Czech Republicthe Act No. 183/2006 Coll.) and in some cases by international[@8&¥]. Research resul{g 2]
show: from safety viewpoint, the main goal isateert unwanted combinations of incidents that have potential to cause
accidents accompanied by major damages. To do this, proactive indicators or safety functions are used to control safety
under border conditions, thereby the occurrence possibility dalyisevere accident is reducing.

Seven principles of resilience are used:

backup

to insert ability of sleek and controlled degradation

to insert ability to return from degraded state

flexibility in both, the system and the organization

to insert abity to control limit conditions close to the performance interface

=A =4 =4 4 -4
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91 to insert optimal management models

1 to reduce complexity

1 and to reduce possible undesirable couplings.

In design, it is necessary to include program for safety increase that ensures:
1 safetyandfunctionality of all fittings thatcorrespond$o their missions,

1 identification, evaluation,elimination or regulationof potential risks at acceptabldevel for important
installations systemsandtheir variousparts,

1 risk managementwhich includesall possibledisasterswith resourcesnside and outsidethe SCPShat
cannotbeeliminated,

1 protectionof personnelpeoplein thevicinity, facilities andproperty,

1 useof new materialsor productsandtesttechniquesonly in a way thatis asso@ted only with minimal
risk,

1 insertionof safetyfactorsthat ensureorrectivemeasureshatleadto improvement,

1 considerationof all appropriatehistorical data on ensuring thesafety generatedby similar safety
enhancingrograms.

str«

From engineering vigpoint, conditions and limits of operation are established, safety systems (active, passive
and hybrid) are installed and appropriate backups are ensured,; it is solved: what safety systems are appropriate and what
must be their backup; where / in whichgda safety systems operate most effectively; why they must be used just there

and not elsewhere, in what limits they work reliably.

It is afact that, at SCPSdesigningthere are often usesbftwarebased on tree modelBasedon the current
knowledgesunmarizedin [20], it should be rememberedhat tree modelsdo not createa basisfor masteringall
possibledisasterghataffectthe wholeSCPS becauséhey starbnonepointin thetechnicalfacility, for examplethey
do not consideimpacts ofexterral disastersattacksandhumanfactor.

According to [10,11,3033], for the SCPS safety during the lifetime, it is necessary at designing to consider at

each critical process the problems connected with:
1 given process,
designing a process,
process managnent,
operational staff and signalling its condition,
safety management system,
other technical systems promoting the safety,
external active and passive systems for mitigating the risks leaded to process failure,
SCPS emergency response
and SCPS surrouimy response.

=A =4 =4 4 -4 A -4 A

According to knowledge summarized [it¥], it is important so that the processes risk management strategy

may use:
principles of inherent safety, e[§0,31],
passive safety systems,

active safety systems,

different barriers types,

=A =4 =4 4 -4

sources of danger under possible conditifh].

To ensure the importa®CP Ssafety, the Defenem-Depthprincipleis used[32]. The principlein quesion is
implementedisinga combinationof severasubsequerndearlyindependentevelsof protection.Thebasicconditionis -
whenonelevel of protectionor barrierfails, the subsequenevel mustbe available. Whenapproactis well applied,so
individual technical,humanor organizationalfailure should not lead to devastatingmpacts,and a combinationof
severalfailuresleadingto devastatingmpactsshouldhavea low occurrencerobability. Specialattentionmustbe paid
to pressureequipmentith dangerousubstancefl 2,25]

Froma professionaVviewpoint, safetydocumenshall containanswergo questions:
1 whatmaybreakdown,
1 whatmaynotwork (hazarddentificationandits analysis),
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1 how seriousconsequencefisk assessmentan be; what measues need to be takean avoid this (risk
management),

1 whatneedgo bedonewhenthis occurs(emergencyneasures).

3. DATA USED IN RESEARCH

For research, the original databaseS@fPSaccidents and failures from world data was compj2s] and
several casetgdies were analysed in great detaildi2]. The database contains 7829 events from the whole world
sources that were accessible in last 35 years to authors; 521 events originated due to mistakes in designing.

To reveal the event roots (risk causesg tiollected data were processed by risk engineering methods: e.qg.
What, If; Checklist; Fishbone diagram; Case studies; Event Tree; FMECA[38ic.Their results were critically
assessed and separated into classes according similarity of causes anthereasts for Decision Support System
enabling to multicriterial assessment of poss®GP Srisks[12].

The results obtained from lessons learned from the risk impacts suppressions were also critically assessed and
separated into classes according kinty of response tools and created the basis for Risk Management Plas that
basedon the TQMmanagementnethod[34] and it is recommended by ISO 31000 [35].

4, RISK CAUSESIN DESIGN

The causes o5CPSfailures and accidents in databg®B] were split upinto categories: deficits iIBCPS
designing; deficits in performance of supervision by public administration; legislation deficit; and other. These
categories were further subdivided; e.g.: the first one was designated into: errors in terms of refegerwesdt{ng
the critical disaster); errors in design (e.g. mistakes in concept of barriers; omitting of important norms and
standards etc.); or legislation deficits into: low authority of public administration supervision; very general
requirements on &&gn, construction, outfit by technology equipment, testing and commissioning, etc.

The specific identified causes of SCPS failures and accidents found in a designing are omissions, errors and
deficiencies in:

1. SCPSdesign- factual area:

1 errors in termof references (e.g. not used the All Hazard Approach procedure; incorrectly determined
hazard sizes of disasters; not applied Defdneepth principle etci further ones if12],

91 errors in the project (an inappropriate building model used for calontatvith regard to the conditions in
the site, either too theoretical or general or not to settle uncertainty and uncertainty; not properly used
principle Defencdn-Depth principle),

1 omitting the site vulnerabilities as e.g. large populations, exis@hobjects such as hospitals, schools,
etc.,

9 insufficient capacity sources of energy, water and sewerage,
9 insufficient capacity of transport routes, lack of staff to operate, etc.,

1 the nondetermination of critical building sites, which led to omissionmafasures for risk management
towards safety at normal operatibras barriers, on the basis of an assessment of the risks to their safety,
i.e. barriers, backugsfurther ones if12],

1 the nondetermination of critical building sites, which lead to omeissof measures for risk management
towards safety at abnormal operation conditianen the basis of an assessment of the risks to their
safety, i.e. the risk assessment of their safety, i.e. barriers, bdckuiser ones if12],

1 the nondeterminatbn of critical points of technology and production processes, which led to omission of
measures for risks management to safety, protection and dependability under abnormal and critical
conditions- barriers, advances, principles to increase safety,

1 they hare not been considered and adequately addressed critical points of technology (pressure vessels and
their equipment in which dangerous substances are or carry out hazardous reactions or pressured pipes,
mainly those with hazardous substances) and placedich there is a risk of operator failure from the
point of view of potential risks,

1 failure to complywith goodpracticestandard®r the applicationof erroneoustandards (whichasled to
the project being designed:inappropriate materials; inapproprate technical principles; inappropriate
constructionproceduresinappropriatedesignproceduresgritical constructionand constructionprocesses
havenot beenestablishedand specific measurehavebeenproposedor their quality design;equipment,
machnes, componentsand systemsdid not meet the safety, reliability and long-term functionality
requirements,i.e. the safety, reliability and longterm functionality of the equipment, machinery,
componentsand systems; durabilityand easy handling of equipment and processes;ergonomic
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requirement®f the operator servicerequirementsmaintenancend financial costsassociatedvith them
are not respected;inappropriate placement of protective equipment and safety support systems;
inappropriatedechnologie®f constructionconstruction and assembly),

1 in creation of design of automatic and seautomatic control systems, there were deficiencies caused by
insufficient knowledge or lack of cooperation of specialists from different disciplines or the usetyf faul
or imperfect IT tools,

1 norrincorporation of technical measures for the basic physical and cyber protection of technical facility,

1 not considering the possibilities of changes in: laws during construction; system of taxation during the
construction; inteest system during construction; market situatidnflation, deflation, demand changes,
etc.; support for technical facility by the State (e.g. when changing political representation); supplies of
essential materials and technologies and relied on awdysapplier, leading to problems in construction
and operatiori e.g. due to the lack of finance or unavailability of the material, some buildings and
equipment were then ripped off.

2. Supervision of public administration ovBCP Sdesign:

1 lack of public adninistration supervision, e.g. it did not ask for documentation on certification of SCPS
safety in all important six stages of the SCPS referred to above,

1 neglecting the solution of sufficient capacity of local sources of energy, water and seweragerttransp
routes and personnel in SCPS facility sitting and design,

1 neglecting the assessment of investor financial capacity in granting the relevant authorizations.
3. Inadequate legislation:
9 insufficient public administration supervisory power,

1 insufficient legislation governing the design of SCPS (too general, incomplete, allows for several
interpretations,
9 insufficient enforceability of the right to safety, employee protection, public protection and the
environment.
4. Other:

1 the State has not professional indgion which has been able to professionally assess the process of
making the SCPS in all aspects,

1 haste in design and construction due to pressure from politicians,

i the State has not developed a system of supervision under design of SCPS,

91 the State did ot have criteria for assessing the accuracy of the design of SCPS,

9 contractor and investor did not cooperate with the public administration during the design of the SCPS,

1 natural disaster occurrence as: earthquake; landslide; flood; fire,

i occurrenceofpenomena as: corruption; insiderE attack; F
5. RISK MANAGEMENT PLAN

The risk management plan for design process is after prevention principles the second important tool for the
SCPS design. For creating this tgpality safey management tool, they are considered both, the current knowledge and
experience on risks associated wBEPSand their surroundings summarized[¥2], and the new real knowledge,
which were obtained from study of compiled original datalEs8CP Sfailuresand accidents among the causes of
which they were found defects the areaof design;totally 521 cases were identified.

The aim of risk management plan is to ensure S@PScoexistence with surroundings. Two actors are
considered public adminstration,which supervisesctivities in theterritory including the SCPS with aim to enstine
safetyof territory andcitizens, and designewho is responsibleor the safetyof design ofSCPS which alsoincludes
the protectionof the surroundingsand inhabitants. It is prepared in the form of table; Table 1 shows example for
designing; complete table is are[1?].

Tab. 1Risk management plan f&:CPSdesigning directed tooexistence of operated SCPS with its surrounding.

Risk Probability of
. - occurrence Risk mitigation measures
area Risk description Risk impacts
size
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g As a result of absence of a State strategy o
5 | SCPSdesign focused on safety, it is possibl Probability: Measures:To devebp therelevant
» | toenforce current political interests, Lro ability: Statestrategyandadaptthe Building
3 requirements of coercivgroups or the failure| -argé Act
=} to cope with extreme political situations (wa| Impacts: Large o -
@ - L Execute:Prime minister
= terrorist attacks), which in turn leads to o ) i
%. reduction in human living standard and safe Responsibility:Parliament chairman
= of citizens, economic instability, etc.
Due to lack of competence of public authori M To adapt the C .
i i i i - easures:To ada e Competenc
in overseeing the SCR&Slgn there is an Probability: Aot and the laws gssoc'ated p g
extension of construction, problems in Large W ! With 1t.
commisgning, accidents accompanied by Imoacts: Lar Execute:Prime Minister
enormous expenditure from the public budgl MPACS: FAT9E 1 poqnongipiiliy: Parliament chairman
disruption of citizens security.
é é.
As a result of errors in the authorized desig
selection, the project is of poor quality, whic propability: i
sooner or later will disrupt the construction ¢ pMedium MeasuresChange of designer
operation and lead to accidents accompanig Impacts: Large Execute:Authorized investor worker
by enormous expenditure, digtion of ' Responsibilityinvestor director
citizens safety and problems with public
administration.
Tl ; oz
g é é.
[
g As aresultof apoorestmatein thefield of Measures: To force investor to
S supplieri: customerelations the projectis Probability: perform remedy
= basedon unrealisticdata,which sooneror Medium ) :
o , . . Execute:Authorized future operator
S later will lead todisruptsthe constructioror )
= . - Impacts: Large | worker
operationof a SCPS enormousexpenditure, o
disruptionof citizenssafetyandproblems Responsibility Future operator
with public administration. director
Z |ee.
=0
%_ As a result of a poor quality or nen .
@ cooperative team of project processors, the Measures:To introduce rules for
o | project is of poor quality and it leads sooner Probability: team cooperation
8. later to disruption of construction or Medium Execute: Authorized designer team
Q operation, enormous expenditure, citizens | |mpacts:Large worker
@ safety and problems with public

Responsibility:Authorized designer
team director

Tablel serves for protection against problems that impede to building permit issue. Table showgrtiat bi

str«

plays the human factor, namely at way of execution of critical tasks of designing (terms of references compilation, use
of knowledge on compilation of safe design etc.) and at professionality of supervision performed by the public
administration diected to public interest.

Risk management plan was tested with success at six m&DRB[25]; their sitespecific compilation and
application in

practice

ar e

amb i

tious on

public administration documents, which is connected with respecting the certain legal rules.

6.

PROCEDURE OF SCOS RIK-BASED DESIGN GENERATION

Basedon the above factswe havecompileda procedurefor SCPSrisk-baseddesigncompilationto respect
applicablestanards,practicesof goodpracticeandthe aboveprinciplesfor working with risks. Sincein manycases it
is necessary algo consider the opposite criteria whdacidingon a problem,we usedothsimplemethodglinearand

tree) and multi-criteriatool i the DSSin the work[36] whenworking with risks, for eachcomponentthe proces®f
productionandthe entirepowerplant.
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When deciding on specific items, we used both partial risks of critical components and systems and their
interconnection, as wellsaintegrated process risks and integral risk of the whole. We considered all the risk sources
listed in chapter above, determined their sizes for the above items that had the parameters required by the standards. For
all relevant risk sources (in accordanwith focus, we have considered the eight most common combinations of
external risk sources) we have identified the threat size for theydUnterval for quiet sites (the size of risk sources
of all kinds is acceptable and calculated in all constvacind design standards), places at risk (with one to two larger
sources of risk not foreseen in building and design standards) and critical sites (multiple sources of major risks , which
is not foreseen in building and construction standards).

In the cae of the second and third cases, the designer needs to think as follows:
Can | eliminate the hazard?
Can | reduce the size of this hazard?
Cannot | create a new hazard with the proposed measures to manage this hazard?
What technical and control systear® required to manage the hazard that is left?
In order to manage the SCB&ety according to [12,9] within the design it is necessary to create:

1 conditions for shaping the culture of safety in the operation of the SCPS, which is implemented by:
compiance with safety rules and procedures; the responsibilities of the managers; workplace running
reporting systems; workplace audits; communication with employees; a proactive approach to risk
management; taking care of a safe workplace, communicatiorsgeig, sand training the employees.,

the right loss prevention policy implemented by safety management (higher priority than reliability),

a clear division of responsibilities (consistency between competences and responsibilities is important),
the distribtion of equipment, components and systems according to criticality,

operating regulations for normal, abnormal and critical conditions,

correct modes for the operation of equipment, components and systems, especially critical ones,
summary of critical asets- their limits and conditions and requirements for 4tislsed inspections (RBI),
maintenance plan (preventive and forecasting for critical equipment, components and systems),
modernization and renewal of equipment, components and systems, espe&itizdlyones,

a program of nomestructive tests of critical equipment,

PwbdPE

emergency (contingency) plans,

a continuity plan that ensures the survival of the SER&inly its critical items) under extreme
conditions.

On the basis of above knowledge angexiences from practici5,37], he technique for compilation of a
risk-based design we propose by such way:

1. To establish a list of components and systems that comply with the standards and will be combinediirits. sub

2. For all items in the list ofomponents and systems (point 1), to determine the limits and conditions from the point of
view of their operation in a particular territory with regard to: the material from which they are made; demands on
uptime; the working mode in which they will wodkuman factor; and possible other risks (internal fire or explosion
and external risks).

3. For all items in the list of components and systems (point 1), to determine for Hspesitfic sources of risks
determined by considering the AllazardApproachthe sizes and characteristics of the partial risks.

4. For all risk sources (point 3) to determine impact scenarios; and when some risk impacts are not acceptable, it is
necessary to increase the material and construction requirements so that these figkacoagtable.

5. To establish thecomponentinterconnectionsand model of their interconnectionswhich meets standardsand
inherentsafetyrequirements.

6. For all interconnections (point 5jo determinethe limits and conditionsfrom the point of view of their material
composition,method of executiorfloose, tight, or complex), methods of interconnectiofwelds, screws,rivets,
sealsgetc.)andtherealizationof possibleotherrisks (internalfire or explosion humanfactorandexternalrisks).

7. Forthe risk sources (point 3ptdetermine impacts scenariospafrtial risks for all interconnectionsind integrated
risk for whole made up from jointed componentéien thepartial risks andintegratedrisk of whole made up from
jointed componentare not acceptale, it is necessary to increasequirementon material and construction of
components interconnections thattheserisks may beacceptable.

8. Forthe risk sources (point 3p determine for the entire production process the process impact scenaviarsgsh
the integrated risk manifestation. In the case that the integrated risk is not acceptable, to increase the demands on
design of: components of production process; working regime; and operators, so that the risks may be acceptable.

=A =4 =4 4 -4 -4 -4 -4 -4 -4 -4
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9. Forthe risk soues (point 3o determine integral risk. If the risk is only conditionally acceptable (ALARP), then
make modifications to the technology that will allow an immediate quality response that will ensure a return to
normal state. In case of unacceptable iitsis necessary to return to the adjustment of partial risks of components,
systems and their interconnection (planned and even those that arise in the realization of sources of major risks) and
the introduction of the principle of fail safely.

10.Considenng the risk sources (point 3)p specify requirements for the steering system, that is for both, the 1&C and
the operators under normal, abnormal and critical conditions.

The above procedure of generation of SCPShiased design was tested with sucaseven mediurBCPY25,37].

7. CONCLUSION

The quality of SCPS design predetermines its safety throughout the operation. Examples from practice show
that some errors, such as underestimation of foundation conditions or some errors in terms of referetds can
removed after the construction completion and commissioning. They pose a danger under certain conditions (e.g. at
flood or earthquake) and can only be mitigated by organizational measures that entail additional costs and do not have
the ability to @sure safety level as correct measures at design[4tadd,25]

The abovesummarized knowledge and results of study of SCPS accidents and failures show that basis for
ensuring the facilities safety at required life cycle is knowledge of: regulatiegsslétion, norms, standards) in
context; risks in the site to which the technical facility is placed; technical system, which constitutes a technigal facilit
models and theories associated with accidents; methods of analysis, management and s#ttiske&nrand way of
management that operator might use after commissioning (finance, human resources, organization, technology,
innovation...).

Furthermore, it is necessary for all those involved to respect the public interest, to participate in thélding
safety culture and for managers to motivate employees to do quality work, even by their own example, as shown by the
socal l ed "golden rules of safetyodo [29]. The grounds nee

An analysis of environmental developmentvasl as development of political, social and economic situation
in the world shows the need to be prepared for the resolution of cases and actions that will cause critical situations with
impacts intensities higher than these today. In order to mandgatiea of risks which are inherent in present world
using the adequate forces, resources and means, it should be had: principles for managing the emergencies and critical
situations, especially those of a large range; allocation of resources; andiallamiaresponsibilities. The risk
management plan is tool that gives overview on measures, the person who execute them and the responsible person for
execution.

Sincethe designof a SCP3s complex,the ProcessSafetyManagement (PSMghouldbe requiredfor rational
managemenbf each processand for complete management is required thafe8/ ManagementSystem (SMS)
[13,16,29]for rational managemenof eachprocessFor practice,twelve methodologiedor public administrationare
presentedt work [33].Most of these methodologies can also be used for SCPS in the event of external risk sources. For
internal sources of risk, specific investigations should always be carried out or procedures should always be applied to
analogue SCPS where the conditionstémhnology transfer are met [38].

The results of the stud#2,36,37]s how t hat designerE competences are
the results of methods of risk analysis and evaluation; implementation of the methodology for analysisgpasitig
the risks adapted to the problem; emergency and crisis management; analysis of situations / activities / accidents; the
transformation of policy into a real action; the conversion of accident statistics into action plans; strategic planning;
hierarchy of problems; finding the right information and learning; critical analysis; designing the right solutions;
communication; carrying out synthesis and adapting the wording intended for the public; and ethics.

At each decision in favour of safety it shd be remembered: all factors and processes that can be dangerous
and how often they can occur; how large their impacts can be; how the size of the impacts or frequency of occurrence
can be reduced; whether the proposed measures cannot be a sourcehatarels; and which technical and control
systems can be controlled by hazards that cannot be prevented.

Finally, it shouldbe notedthat, in line with the resultsat work [14], it is essentiawhatis the political will to
createa systemto protectagairst unacceptablémpacts ofharmful phenomenai.e. naturaland other disasters An
analysisof environmentaevelopmengaswell asthe developmenbf the political, socialandeconomicsituationin the
world showsthe needto preparefor the resolutionof casesandactionsthatwill causecritical situationsby the intensity
of impacts,andthesearephenomenahatdo nottodayhavesuchcruelty ( severity)in the followed territory. Therefore,
in termsof humansecurity,the developmenbf the humansystem, the existencestability anddevelopmenbf the State,
the conceptof humansafetyandthe subsequentonceptof developmenmustbe codified andimplementedhroughthe
managemenotf safetyinto practice.In orderto managethe realizationof the risks which areinherentin the present
world usingadequatdorces,resource@nd meansit shouldbe had: managemerinciplesfor managingemergencies
andcritical situations especiallythoseof alargerange; allocatiomf resources; andllocationof responsibilities.
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The research showed that:

1 each technical facility design has a certain danger. The designer art is to select such solution that is
optimal, i.e. it is sufficiently safe and it is possible to realize with regard to investor and public
adminstrati on options. The near the same holds for

1 impressive and low robust designs with insufficient safety margins often fail sooner or later,

1 wrongly determined limits and conditions for critical techhieaility parts lead to frequent disturbances
up to serious accidents; they are not able to react to condition changes.

The analysis of accessible legislatid@s] revealed that rules in force do not require to follow operation

process safety in desigmginand this occasionally leads to problems at operation, which is revealed [@2). Based

on

aut hor sE e xp e [253ntkey somdiled procedpre forc gerie@tmn of SCPS-iaded design.

There is continued the procedure implementaiigoractice and its improvement.
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VNE MCNE RYCHLZIDEACHOD®
PERCEPTION OF VEHICE SPEED BY PEDESTRNS
Martin Rak *
Abstrakt
PSi Segen2? dopravn2ch nelWodjneltie pwHadY iininead jjeed ra:
skutelnost 2 vedouc?2ch k jej2zmu vzniku. K tomu jsou mi
Yal astn2ky dopravn? nehody. Mezi takov®osniNDdhyppgaddv dn
rychl osti vozidel pSed koliz?2,. Pr8vhD vn2zm8n? rychl ost
svhRDdecklch vIipovnd?2 Wwzce souvi s? s vn2Zm8§n2Zzm |l ovDiRka.
nedo§tMneo!gns®hv02 podkl adT nastat probl ®m se stanoven?m r
Mognl m podkl adem pro Segen2 tohoto probl ®mu jsou vipoy
obsahuj 2c?2 odhady mpyahlidét? vedbmi deslubplekajiv¥nz a z8visl
jejich odlignost od re8l nlch hodnot. Tato nepSesnost m
Abstract

When dealing with traffic accidents, it is not always possible to nbgter the causeight awayand it is
therefore necessary to collect all availabaleading toit. This requires the testimony of witnesses who were not
directly involved in the accident. Such witnesses include, for example, pedestrians and are teguredn estimate
of the speeaf vehicle before the collision. It is the perception of vehicle speed by pedestrians that is the topic of this
paper. The credibility of withess statements is closely related to human perceptimnelent of insufficiet evidence,
there may be a problem in determining the speeds of the vehicles involved in the aGmeenitthepossible bases for
solving this problem are the testimonies of witnesses and patrticipants in traffic accidents. These statements are usually
very subjective and dependent on many factors, wyaek from real values. This inaccuracy has a negative effect on
thetraffic accident analysis.

KI'2] ovg sl ova
Vn2 m§n?2 ;vozidofchodesyvt n 2 migahlést

Keywords

Speed perception; vehicle; pedestrian; perception; speed

1. bvobp

Rychlost vozidel je dTlegitou velilinou potSebnou p
vozidd kter8 byla %W astn2ky dan® nehody, se | asxtS® dkyu g2
odpov2daj?2 skutptoVvedeamidnot §mudizz vyplTvsg, ¢ge na vn2m
napS2kl ddbje st hjel jhko spdlejezdet, byl pozici chodce nebo dokonce cyklighy], [3]. Nap S2 k1 a«
vysokT posed, jkaakroo sjee i & VvgpudelUVs z p lpssi wdzidlg [8§. pDalhdp2dmio
viznamnTimi faktory ovlivRuj2c2mi vn2m§8§n2 byly vnhRj g2 o
viditelnost nebo DPpTolveXtirtn® sjt snosup ptoailki® edkkgo | pnroos tdan®ho sviDd
jeho vhDk nebo [Blidi|l sk® zkugenost.i

Za Yl elem simul ace psS2ipdaedctk Ta dvp rvalvpnorv NDrde h ovesw,Ndk & ¢ h |

pogadovsgna vjlipno® zNa hminmoj 2¢c2 odhad rychlost?2 vozidel pSe
kdy od respondentT byly zBB§g8g®m pdbadyurgchhbe®t Skuodoel
vozidel. Odhady rychl oszt&vibsylloystpg otn® vryThzondl ncohc ofvagkntyo rve ¢ h
| l ovDka

2. VYHODNOCENEé ODHADS
Odhady byly vyhodnocenyz 8§ vi s | ost i na rTznlch faktorech:

1 vzhledemkh | asi tosti j2zdy,
 vzhledemk ypu karoserie vozidel, u kterTch byla rychl
'MartinRak,! ng., Vysok® ulen2? technick® v Brnh, Bstav soudn?ho ingenirsty
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vzhleden ke st anoven® ryc h30kngh50kmm®0kmRASen®m Yiseku

vzhl edem ke zkugenostem respondent T,

vzhledemkp ohl av?2 riensgond,sntgEny

vzhledem k o mu , kdy byl o ohl 8geno vozidl o,p Swe dk tneerb@®bh op ¢
projet?2 wvozidla mDSenlm Ysekem,

1 vzhledemipo| as 2,

T vzhl edem ke sluchov®mu omezen? respondentT.

U vgech mnNSen? byly srovihatbelan® o payhNtpolocsjtans?n op o dbne
1I5ACVTjimkou bylo druh® mhrgchng30kmaey Yiksteekru® sper osht2anaolvoe nzoau d e
Y%sek jsou tedy porovmpdy&rsy .visledky vzhledem Kk

Cel kovhD byl a rmR39nwdidekzivho4tnyac hvksoeskiavensuey ¢ h 30&ns/tt ¥4 vozidel na
“aseku se rsytcahrbObwvsete@B8wuo z i del na Ys el o h®80dms/iteZmanSoevne2n obuy | 0z 2
celkem20900 d h a dohg470ndha #hfeku se st and@kmhn7é0w dhpdfil oyl 0o st @
st anovenoS0kmwhua83th dhsaa¥®Jeku se «thd Bekwm@Bnou r vy

= =4 =4 =4

21 Z8vishodtasitosti j2zdy
MDSen2 sedvé&l 8stdniij kteS2 mNDIi za %Ykol proj2gdnt
sni gg2m zaSazenIlm pSevodovim stupunRmmoalby udjbdgyh,h onrealdy i bhyw
u standardn2ho stylu j2783addhad®hkemt BOnlexsz vasghaad dendermo j 2 z
VpS2padech, kdy byl hluk motoru dominantn? sl ogko
podhodnocov8ndraf[TIChjydb apatNem@|z2zektzdrnlojpoodkaBY8 rozpt)
vozidel jedowhdZasdttdmdasrntdrnzem g 2zdy.
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-]
8 T B Nestandardni jizda
50% I
L]
0% B
-50% . : .
o
-100%
30 km/h 50 km/h 90 km/h

Graf| 1T Kr abi madvipogrovng§n2 rozptyl 4 odhadT dle hl s

22 Z8vislost na typu karoserie

NaGraf| 2j sou zobrazeny rozptyly odhadT podle typu ka
dan®m Ygr&fuu WGyeplslsut H,uc? stanowvwehoucxychtbtbbobost g proj2g

itendence respondentT nadhodnocovat rychlosti vorild e nT c h
skaroseri? typu sedan, ca khkadhbdhobygV§yny ycal| sibekkirnepv s
Mi mo tuto vIijimku byla ale pr8vnD na tomto Y%seku nejvyg
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23 Z8vislost na 8tanoven® rychol s

Graf| 3porovn8vs8 rozptyly odhadT rychlgastfa

tendence nadhodnocovat rychlosti vozidels st ouc? st anovenou

\j ez i pdeetl r nrga

rychl ost 2.
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Nejvygg? WsphDgimeskuodbadT ab@kmineTuo rigchhll skt zpTsok
jedn8 o nejlastiDjgeblsatsareawe nokuder ysceh | pedyyidwujchoahiodmiej
pozorovanou rychlost vozidel, cog mTge m2t vliv na ¥s
uodhadT rychlzosntl? sveozstdaeh d0kenhmouTa yenwl ospiy¥ avdDpodobnD
rychlostmiat 2 m p §dem n iknyhip?r ot &kllearsafd2kawi odhadT jako spr&vnlc

24 Z8vislost na zkugenostech respondent T
Nej Y%aspRgnhNj g2 byl respbdo@@&mt ,t elnt enrlBr,3%ctesl pkibgvll] el e 0 ¢ fT

Respondenti, kte S20000 knhdnols auhj oevdaol Ui vs2rcoev nnaetlgedd) jak® respendedtiy n o s t i
kt eS2 rol nn UWPWd&o.Grafm@pBr eey8vs jejich YiogplAdghnaowui snhant
rychl ost 2. Znebybar anlicgh DNdat §8dn8 sou8idillskl nme zz k u/gse
respondent T.
150%
. ERI
. BRr2
100% o OR3
° OR4
° ERS
50% ER6
HR7
0% H RS
B R9
ERI10
-50% , HERI1I
° ° ERI2
ERI3
-100%

Graf| 4iKrabicovl graf rozptyl T odhadT jednotliyv

25 Z8vislost na ozn8men2 pozorovan®ho vozidl a

Graf| S5porovn8vs§8 | etnosti odchylek odhadT rychlost?2 vo
Yas e k em v znhelsetdaennd ak d n hl asit®mu stylu j2zdy. Znovu se
| et nosticemddho dmdatadT.
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26 Z8vislost na pol| as?

Grafy | Graf|.7 a Graf|.8 zobran j 2 odchyl ky odhadT rychlost? voz
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stanovenou rychlost 2, je nejvzce ztreadtyel nez porBelen®hioe
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Data zpslame8enlch mNSen2 bylua | eynfiondfadkdma Twz oivd d evn
rychlosti vozidla chodcem. Z e | k c2090zths kanl ch 28%%sgNdryll awhd,c htyd ckkyo us ma x i n

N5% o d

namNSen® ryactell kotvi®@mv esoiud ltai. byl y rychpo¥BmBr nvoouz i

odchyl kou34% dhdaddamNSen® rychl ostziS&vi DPd$ i viyd o drfemd rc2h
kngsujetdc2 m z8vDr Tm:

il

==

Rychl osti vozidel b Ngn®h op rpTrnolyronzouy, obdycbiBY6,| maapdlh ooddnhoac

rychl osti vozi del jedouc2ch nest anpdalrnddrh ohul aosdicthoy
odh®eT
Rychl osti vozitdaenld aj dd®uch2lcahsi hes | 2 zw@ac hb yhiyS epnd d

Y“asec2woh.,409av@ ce ned rychlosti vozoditdddoddygn®hohlpo oty
anestandardn?2ch jjéjzidc hr orsy d h|I%nslXr2n, 1) tse dse stanevernowm at e | |
rych9oknyh 2

Z vyhodnocen?2 nevyplynula §g8dn8 souvislost mezi r
L2m vygg? byla stanoven8 rychlost na dan®m Yseku,

Nepotvrdily se (_‘:1§dn®~eS/|ca(zrbd/~m§1|Hest1ioasz~Ru@(dnncasitTmiryrchl C
byl respondent , 1R00@kmI k tod2nl% Ye)peddden lccha odhadT. Res

rolnhD uj e@W00kwm@dceamegal i ST oV n a tl8&%) jak® respsndelt h e S ¢ i (
rolnhD uj eddWkm®nN neg(

Zat2mco geny mBDly tendenci rychlosti vozidel sp2;¢
podhodnocovat. Rychl osti vozi del jedouczch nest e
podhodnocovaly.

Odhaly rychl ost 2 zpaoz nmarnejneatn2® vpoézeiddlia,ml’JSenTm Yas e k e
vozidel, takge rychl osti vozolhled my3d yadeolv.nakP i nd

rychl ost 2 vozideriesl:):l’.hghnd@frodhp)rzmvloang@tbc[najevo, ge
jedouc2ch nestandardniD hlasithD byly viraznh v2zce

odhadechp a mDt i byl hluk vozidla viraznhD ovlivRuj2c2m
Za oglignTrn:chrpop/@dnn'hrmesk, p&Sn k rp®tl o) azsaude dptyD @ od?2
t ®mnNS otheojunipS¥ padech, rychl osti vozidet Tmlar ndbei gt

odchylkou7 %.

Rychl osti vozidel bNgn®ho provexn? mb ey Nr ensagdhrodlenrc
zl ehog 1l ze vyvodit, ge to byl pr8vn aerodynamicklI
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T NadstandardnBD hlasit® j2zdy byly naopak vZce po
pravdDpodobnnD zalpoS® | 2z wnwidkov onue dib X enln apcgd ewmo zbiyd eyl tae d
k t

vozidel, PS@sresmparaeénti yigel i, silnhD podhodnoce
Na vn2zm8n2 rychl osti vozidel chodmgermo vsne§ nitejovthcaed Tp r
komezen? o Vianocrwoav®Whedem ke wwedanljc?hz dyr.ovahl §8n?2 Il ze usuz

aerodynamickl hluk zpTsobujezwaghjodnocoe §ht ukymbl osu? :
podhodnocovg8§n2 rychl ost? ivwrme? dwlli.v Oba ¥sypIdg rhd sutk yo diitag ¢ T
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NEHODOVOST TRAMYB®BWRC MI AUT OWRRBZEL Y
ZAROKY 2016 AG 2018

TRAM ACCIDENTS WITIEARS IN PRAGUE IN 2@ TO 2018

Jakub SeidF
Abstrakt

Ze spolelensk®ho hl edi skbae zrpeed tnows t p o (pa dhavwkyw ma s Ty
gelezniln2zch a silniln2ch vozidel. Vizkum na zvlgen?
Fakultn stPopme, LWW8Tza c2| zvigit aktivnP. aPmpulsy vaz2syp
aktivn? bezpel nosti maj 2 za Ykol sni govat rizi ko wvzn
mi ni mali zovat n§ PlrevckkKly arkea h ovch.2 bedere| nosti je stav a b
j sou trwamiadloar 8provozov§8na.

Prvn?2 | 8§st |l 1 8nku je vhDnov&8na v yochsoadnmo2cnein 2 ahktincana bsit i
Praze za rokyh2®demaga2¥ih2&ka a n8sledky nehod. Druhg
| astl chchhopelhohdsodme¢aj 2 assitomobily pomoc2 metody rel at
Abstract

From a societal point of view, there are growing demands to increase traffic safety and reduce the risk of
accidents of rail and road vehicles. Research to increasaféig ef tram vehicles, wich is carried out at the Faculty of
Mechanical Engineering of the Czech Technical University in Prague, aims to increase the active and passive safety of
tram vehicles. Components and systems of active safety are designed &thedtsk of an accident and components
and systems of passive safety are designed to minimize the consequences of aGriéeotshe systems of active
safety is the condition and safety of tram lines on which tram vehicles are operated.

The first partof the article describes the evaluation of accidents statistics of trams with cars in city Prague in
Czech republic for the years 2016 to 2018 with regard to the culprit and the consequences of accidents. The second part
of the article describes evaluatiof frequent traffic accidents of trams with cars using the method of relative accidents.

KI'2] ovg sl ova

Tramvajovg vozidl a; nehoda; statistika nehodovosti
dopravn2ch nehod

Keywords

Tram vehicles; accident; accident statistics; car; active safety; places of frequent traffic accidents

1. bvop

Mode n2 tramvajovs§ doprava, zajigSovsna | §8stelnhD neb
z&8kl adn2ch pil2ST mNDstsk® hromadn® dopravy kagd®ho mt
nejlastDji vyug2vsgnah kz roclhd il epjSge2porha vINg scte?s tdug 2aceérct ra m
center |l esklTch mDst nen?: mogn®, aby tramvaje jezdily
silniln2ho provozu. Proto jsou vedeny¥Ulvastihd&qchprmomRatz
ng8kl adn?2ch automobil T, autobusT, chodcT, atdeé) . Z dT
tramvajovich kolej2 s j2zdn?2 mi pruhy ostatn2ch %] astn?
nehay tramvaj2 d1,2i nTm vozidlem.

Ze spolelensk®ho hlediska jsou kladeny vygg2 pogad
vzni ku dopravn2ch nehod.nD Bre@pdklDiniotstdowodvdel z§kkaddmb2ech
bezpel nost. Prvky a syst®my aktivn2 bezpelnosti maj 2 z
pasi vn? bezpel nosti maj 2 za Ykol mi niencahl.i zMeait mBBk e C
bezpelnosti pat S2 napS2klad dodr govgn2z pravidel silni
infrastruktury, na Kkt1pP2® jsou vozidla provozovsg8na.
'Jakub Seidl ,Priaeg.,, flakuTta Strojnz2, Y“ostav automobil T, spal ovac?2ch

jakub.seidl@fs.cvut.cz
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Prwn 2 | §st I 1 §nku j e vldnov8na vyhodnocen? statisti
automobily (d&8le jen OA) v hl. m. Praze za roky 2016 ¢
vlDnhnuj e stanoven?: m2stréamseaj Thsd@®@Ar aavan 20he mte htold. tm. Pr
nehodovosti. V. z8vDru |1 8nku jsou zhodnoceny z8vDry v
o s
Obr.2Nehoda tramvaje s osobnzr
nehodovosti tramvaj 2 s OA.
2. STATISTIKANEHODOVOST I TRAMVAJOVhCHL VOEI| DZEMEPRAHY
Dopravn2 podniKk hil . m. Prahy (dgle jen DPP) posk
kzaznamenanlm nehOAd8ma trakyaj2?0 1 8mtaog zklollBman®m obdob?
zaznamehBhonadhod OA Kaedajotr ésod 3y)mnDPP poskytlo tyto inf
nehody, slovn2 popis nehody, pS2|lina a vin2k nehody, [

[1], [3]

Tab.1 Pol et mramod I v vjich | etech
Roky 2016 2017 2018 Celkem
Nehody 954 1143 1119 3216

Pro vyhodnocen? statistiky nehodovosti byl a stano
jednotl i v® nehody rozdhRDleny do skugiynmnewiond¥k nme zadyy,v 2Kk
OA.[1]

Krit®rium vin2k nehody bylo zvoleno z dTvodu zjigt
nebo Sidili OA. ZjigtnhDn2 t®to injfodmatlei wimohnndmod ®p en :
sn2gen?2 rizi[la vzniku nehod.

Krit®rium kolizn2 smRDr nehody bylo zvoleno z dTvod
ngrazu | el vozidel l ezdek yo | neekhSovda t n ezg8 vmmPin Dp e anBsbok T vo
vyhodnocov8§n vzhledem ke sOQbM3)u aj bzydy rtorzam a&jne d(ov it D cdhro
|l el nDbol nada beVB?pMHlavB/ pravs§.

BOCNI CELNEBOCNI

LEVA

smér jizdy
L o tramvaje
CELNI ——

CELNEBOCNI
PRAVA
/

Obr.3VysviDtlen2 kolBzn2ch smDr T

PRAVA
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zdr av?

1L.Anal T za
Krit®rium n8sledky nehod na
nehod. U nehod se vyhodnocoval
Nl ena do tNchto kategori2: bé¢lk

21 Vyhodnocen?
V tabulceTab. 2j s ou

statistiky
uvedeny

nehodovost.i
stati btskPAnpbdtevbasit:

visledky

cestuj?2c?2ch v
cel2k.ovUt rppNreg8 =zreasn
zraniDn?

str«
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O/

|l ehk® zr an

k omuni

kac?2

pro

nehod a kolizn2 smDr nehod.
Tab.2 Vyhodnocen? statistiky nehodovost:i podl e ko
cel k vin? vin? vina vine
. pole Sidi Sidi|la; . ‘L .
Kolizn? nehod | tramvaje | tramvaje St OAlSI OA]
Q) Q) (%) Q) (%)
Lel na - 556 42 7.6 514 92.4
pral 1224 69 5.6 1155 94.4
Lel nDh
| ev 206 15 7.3 191 92.7
Bol n7pra 1063 207 19.5 856 80.5
’ | eV 145 18 12.4 127 87.6
Zezadu - 22 2 9.1 20 90.9
Celkem 3216 353 11.0 2 863 89.0
V tabulceTab. 3jsouuvel eny visledky statistiky nehodovost.i tor
kolizn2 smRDr nehod a n8§sledky nehod na zdrav?2 cestuj?2c
Tab.3 Vyhodnocen? statistiky nehodovost:i podl e kol
cel k| pol g pol g pol g pol ¢
) , pol gl ehk|l ehk|tngk|tngk Er?l:te Er?l:te
Kol i zn nehod | zran| zran|zran|zran| N
Q) Q) (%) Q) (%) Q) (%)
Lel nig - 556 82 14.7 5 0.9 0 0.0
pral 1224 66 5.4 2 0.2 0 0.0
Lel nD
’ | ev 206 6 2.9 0 0.0 0 0.0
prav| 1063 5 0.5 0 0.0 0 0.0
Bol n?
' | ev 145 0 0.0 0 0.0 0 0.0
Zezadu - 22 1 45 0 0.0 0 0.0
Celkem 3216 160 28.1 7 0.2 0 0.0
Z visledkT statistiky nehodolab 2tilab.t3vymed| akwe ceern Tl
kolizn2 smDo| hél pPholn2 NejbNDtg? | etnost nehod tohoto t
silniln2 vozidla v mDs®Obedh TreasX ®p rree pturbd mkagj, o w8l nvawmdbir

t r azebezrdce.ez a si |
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uprost Sed ulice a silniln2 komuniKdce je vedena po obo

Za v2ce neg 90 % |leln2ch a |elnhNboln2ch nehod ve z
nejl astji zp TpsSoebde nsyo uvbjegtn2m j@AMouc? tramvaj pSi pSej?2yg
nehod doglo za zkouman® obdob2? k 154 (96 %) | ehkim a
zranhDn2 pSi tNDchto typech nebh&etH?he b&kazOAuh®bg Vebe
boku OA a riziku poranhDn2 pos8dek OA o zdeformovanl bo
T3, hroz2 pSi thRchto nehod&8ch prTnik spS8bA.a NEBo | perdksyt d
nehody tramvaje s OA |jOwwbadbrs6zoterhDny mnalebn®bo?aoh neh
tramvaj 2astyljy rmre@jTlsobeny neodhadnut2m rychlosti a potSe
pSed n2m stoj2c2ch OA. N§sl edky tRDchto typT nehod vDt
cest v OA.

~ Obr.5Nehoda tramvaje typu T3 s OA, Obr.6N 8§ s | e d #tyyramvagettypu T3 ©A, zdroj:

zdroj: Hasici Praha dopravacek.eu
Za bol n2 nenao®Mm wddolbéunesl i Sidi!i,OA vinu v 81 %
zpTsobeny neodhadnut?2m prTjezdn®ho prTSezu a pSiblz2ger
vDtginou doch8z2 pouze k maeehi S8Za?mkgumdB8® oabdéabiidad
(0,4 %) k | ehk®mu zranhDn2 pos8§dek OA

3. IDENTI FI KOVCNASMaSH DOPRAYV NGOHPRNZE

Stanoven? YsekT trat?2 nejlastBDjg2ch dopravn2ch neh
Tatometodg e nej | ast Nj i poug2vanou metodou pro hodnocen? be
Met oda relativn?2 nehodovosti zohledRuje pSi hodnocen?
pr TmRDrnou denn?2 i nt.e nixsieku tprraomwazjuo vv®o zti rdaet i je definoveé
zast8vkou. Ukazatel rel a%.i4y[6]2 nehodovosti je d8&8n wvztah

Y —zp ol & ¢ it 4 Ta'Qa 0& & "GRG A0 1)
kde: Z | 2sl o z8vagnoadg§nmo @ehtoalhem
I prTmRNrn8 denn?2 DiEMIMTEIQt a provozu
t sl edovani® Qddob?

PrTmRDrn8 denn? intenzita pdo¥okuS®gTatsammayvenayv

www.dpp.czpl at nl ch ke dnu 21.01.2021.
O poad XTO vz o0 pz 0 2)
kde: 0 polet nehod s usmrcen2m
0 polet nehod s tRgkTm zranhDn2zm
0 pol et BBkbOdh grBnNn2m
0 polet nehod s hmotnou gkodou

VtabulceTab.4j e uvedeno 5 nejrizikovDjg2zch %sekT tramvaj
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Tab.4 M2sta | astlch dopravn2ch nehod na tramvajov
. Rel at i\
2
B's arat Pol N§s|edkyzé_V:! Dopr a nehodovost
nehod| L e h K Tngknehodyzg tok (z8vagno
! Zast8v| Zast8v| () |zranlzran ) (voz/rok) milion vozidel a
_ () () rok)
1| Volens yptrni el 9 1 166 70360 786
nemocnice
p| N8&drag Orenovo | 4 2 1 120 70819 565
Hol ego ng§mhNst
3 PohoSe| Brusnice 18 1 1 91 69999 433
4 Invalidovna Palmovka 57 5 0 77 67316 381
5| S*dIT ¢ ehovec | 10 | 2 1 87 78011 372
Hl oubD
Nejnebezpel nDj g?2 Vase&hod ajt e mezpioht @sw§wkiazmik aVonj en:
NejrizikovDj gz | §st Yoaseku je kSigovatka hned za zast 8§
odbol ov8§n2 vlievo z wulice Na PetSingch dzozdur],iscoeubsrlgannﬂ cj
tramvaji. Podobn8 situace nast§8v§, kdyg se Sidi/l napoj
pSednost v j2zdRD tramvaj?2m pSij2gdhNj2zc2m do zastmMvky V
na ob®bgZku
DruhT nejnebezpel nhDj g2 YWsek trati z pohledu rizika
ng§mNDst 2. NejrizikovRDjg? | 8st Yas klanplkokSdwaovianh&d zndizo:
Hol egovice. PSi odbolov8n? vlievo z wulice Plyn8rn2 do u
jedouc? tramvaji m2S2c2 do zast8vky N8drggdr ibhegavibbe

Obr. 8.

Obr.7Pohl ed na kSi goy Obr8Pohl ed na kSigovatku
Na Pet Singch, Stamico Jankovcova

Visledn® nejnebezpelnhDj g2 %sek
sodborn2kem z DPP na nehodovostzmngeg
tramvaj2 s jinTmi %W astn2ky silni]
praxe.

y tTabdbyjl gv & omrzat it o
m@&vajdJvyvydechaygt bebd
nzho provozu. Lze te
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4. ZCVnR

Za zkouman® obdob?2 2D46damgr &2WnM28m dmoeH od@mT3nDraumvad § 1 c
idili OA nesli vinu za 89 ¢

| . 361/2000, tj. ned8n2 p

zdnD tramvaji a vjel pSed n

inu za 11 % ze vgech nehod.

Stypech nehod nejlastRji do

m d nhn.
1/ 5 8ko
dno \

[—

ol < v

sl
NDcpht

vozidlech.

Lze tedy konstatovat, ge pokud by Sidili OA dodrgov
nehod tramvaj? s OA,T mp &ir alntDenrrT cche sd wgl2@ 2k hv §§rOA. Na S
informaln2ch a vzdRDlI 88vac2ch kampan?2, kter® je informov
OA. Z thRchto dTvodT nelze olek8§vabyg§ge Bydinlo7§0OAzdNNE
nehod. Je potSeba vRDnovat vDtg2 pozornost vIivoj.i prvkT

k
Z tNDchto dTvodT se jako vhodnhDj g2 Segen?2 pro sn2gert

| astTch dopravnjdlhneshadednhéhr Bipfav s ohledem na zvl
m2 Stn2 gen? rizika vzniku nehody se nejl|lastji dosahuj e
komuni kace nebo pomoc?2 m®n N i8cvhevz izv. n 2c0bhr §%peskp vt @myB ps e
informaln2 Ilinie od fivimy. VOWRBrz ®kSthademr?2 sumrdapyem$i :
pSehlednosti rizikovich %sekT a zlepgen2 vihledovich p

Obr.9N§pi s POZORc TR. Obr.10Syst ®m svDtelnz in
Mi |l ady Hor §kov®, zdr o VCVRA osvDtl en?z S.r.o..,
zdroj: archiv firmy VCVRA o0s

Poznatky popsan® v tomto ||l 8nku mohou poslougit 0
dopravn? ingenT Si Se g 2ack?o0 lpeozdpkd lardo, s t] apkri onv omz2us, t Tant dt.r)a njv a
vhodn® se vhDnovat z pohledu sn2gen? nehodovosti tramva
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KONSTRUKLNGE SKUPYB\RPANhRCH THWCBERDCS
CONSTRUCTION GROURS SELECTEDFORMINGMACHINES

Roman &Tstek

Abstrakt

) PS2sphwdlsuj e z8ktaedR8v HE2 stupPek?2ch strojT. TvESec
virobn2zho podni ku. Jsou | asto pSedmDtem ocenln?, a t
spoIeInostprospmpeﬁhémZaaVDsoboo konstrukci tv8Sec?2ch
znalce a odhadce pSi vypracovs8n? zpr8vy o ocenfn?. O
ktransparentn?m a verifikovatel nlynz owlast| epdokdlrno.b nAIS ead nmiet| e
Uvedenl pS2sphRNvek navrhuje Segen? konoscternukni2n.2 ch probl ®
Abstract

The contributiondescribes basic approaches to the valuatidiorofing machinesForming machineare the
meanf production of a production business. They are often valued, not only in sales, but also in other legal acts of the
company related to operation and production. Knowledge about the designmaig machines is a very important
characteristic of an expeand an appraiser when preparing a valuation report. Objective evaluation and assessment of
the subject matter of the valuation results in transparent and verifiable results. The subject matter of the valuation needs
to be analysed in detail and not jast a whole. Thigontributionproposes solutions to design problemgdrming
machines in relation to valuation.

Kl 2] ov8 sl ova

Konstruk| n2 skupina; tv§Sec2 stroj; oceRovg&n2; ohra

Keywords

Construction group; faning machine, valuation; press brake; punching machine; shearing machine.

1. bvob
Mezi z8kladn2 virobn? podnksptasteSdzk yo bkragjbdi®ch2o svtirroojben,2 htov

stroje a zaS2zen2 a mont §gnAEu suy wg2ev.§ Py ot wHS eacs?t sptl roajjned
aby mohly slougit girok®mu spektru virobn2ch potSeb. \
S2zen? nebo n?avbgeﬁﬁ,oktppvdanjﬁzkutV§Secr3h cstemPre2 | arsdloc @B.edr

LSN 21 deF00huje tvESécdvbstraejtrpake: tlakovim nebo r
materi §8lu tv8&Senzm; pS2molarim ntbdSew2 asnhfmj ppeybems
kt er 8 m8§ slcihzoopvnaots tv Trreoab u . Je soustavou otevSenou, kdy
(provozn? podm2nky), pl nD strukturovanou (naps. z hil
tvE§Sec2ho stroje jsou s (lvaeleim ipryo nomi®) uja cgt o cahkaosstti ctk
charakter)1].

Z&8kl adn2 tS$S2dnNn2 tvs§Sec2ch strojT upravuje nor ma |
technol ogick®ho ur] en? do z8kl adn?2chutskmgti yn,, T gtk [y mi
zakrugoval ky, rovnal ky, v8&lcovalky a tvg§Sec? komplexy.
tvgSec2ch strojT, |lennRnich podle rTznTch hledick®ho Ne
urlen2 rozligit ag 18 typT (ohTbac2, ohraRovac2, tagnl
| §mac?2, razz2c?2, kali brovac?2, dz21l enskT, briketovac?2, p é
pr8§gdRy)NRDkter® z tvg8§Sec2ch strojT jsou z hlediska jej.i
z8l eg2 pSedevg2m na produkci ugivatele

TvgSec?2 stroj |l ze kategorizovat wur |(@n®m jeho druhu
'Roman GTst ek, Ing., Vysok® ulen? technick® v BrnhD, bDstsivsmbrezoudn?2ho i
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Obr.lKateppri zace tv§Sec?ho stroje pomoc?tmB&gch i¢hviESearchi]
stroje wur|itt®h®dSaa2uhsut,r ofjSd jur| it ®ho druhu a vel.
Mhnogina TS zahrnuje vegker®ahwvigbjec?t vw§S$@j% . stProdjme ¢
konkr®t nD podle charakteristik, uvedenlch v LSN 21 020
Podmnogina TSi|j zahrnuje tvg8Sec? stroj e®jurploipti®hug 2dr(uh e
320 tun, mini mgl n2 pr TmNRr zakrugen?2 plechu 225 mm apod
Marketingovim prTzkumem (dotazmé&kbvRageoSepard pgdn

st rwtgzdmskuDl e proveden®ho mar ket iDm@gv @leo neerj V2K wrhu zlaslt ® ug
i sy, dNrovac?2 stroje a tabu2)ve®VNniHgdkryo perr?p aadndk eirylda ha u
vige uvede[@l® publ i kaci
50
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5
0 . — I - — [ | || . — || -— -
e & £, B D e =) {'\\ \'.'Z":\ -
q\&\x \{-‘i\ \{Q\ ‘?}c 4‘*‘-\\ \:;&\\ ,,\,’3'3_ 50-?, \@b— & &L ,3\\.{:\
KT EFE T E SRS
- . T o % (M Lo
& E & TS G S P
ov o & f\' or VO .‘&%3.;\\* & F e
=4 -:,Q s -4-,‘:"- o 'L:(\
A b Kol
5] ,ﬂu
By
& 53
Obr.2Zastoupen?2 tw&Ekg? ch stroj T v
PSi ocem®s¥§m2t zpracovatel nejen znalosti tTkaj?2c?
znal osti z hlediska konstrukln2ho Segen2 tvg§&§Sec2ho st
skl 8d8 z wvel k®ho mna)gsd)u,?§$tk2u.pi25,hpedskkxalposouzenz a
vgak dostaluj2c? nal ®zt vhodn® | |l enln?2 truktury tvsgs
Tento postup je dostal uj 2 c?z2trojpjgkbcekt. anoven2 trgn2 hodnot

2. CéL PFésSPnVKU

~ PS2spNDvek Segd? zobecnDNDnkl exddesRoav azcreaclho spt 82 sstturpulk t uar yt
pS2sphNvku je vymezit spoleln® kohkéedugkka2ocadRoa&at®&chsp
jejich vhodn® ||l enhDn?2.

3. METODA FEGENE& BROBLEM
Metoda Segen?2 je zalogena na prTzkumu a expertn2 ar
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4, ANALhZA SOULASNAMHO ST

Znal eck1 182805 vymdezujedskupinu vozidl& Skupi na vozidl k|l pB dumkht B¢
kompaktn? celek vozidla (podle koncepce vozidla naps.
pSevodowkwodsovkou, skS2R karoserie, j @bt luig\e®Ssl he§ pjmer v |
vymezennpoBl sAKRigpgmihrynlj ak?0l: skwegpinmy ®me viyg§ gtdSekhtempS 2wl u
ng§hradn?2pmur dd&h¥msvozidlem bez pneumatmn&hmadmn @IS 8§dhI®OT A

Z8kl adn? poj edn8n?22 cshk | satdrboyj TG NCes Gpbot p&sb8mao b Ivi k a c i aut
slogem®racoezn2 kT strojn2ch fakulpravgesoikkThvirachmickl pl

konstruk]| n2 skupiny autoSi popisuj?2 pakava §mi Men®rsm=AB
automatick8 vimhDna n8strojT a obrobkT, N8§strojov® so0OuUS:¢
ochrann® kryty [ up?2nac? pS2pravky

Vsyst ®mov®m pojet2 jsou vymezenyen®jpmy syt rluke ug av Tah
ve sphpeatraeakc?, rebpedskkadpebhoskpapermk|l nzch skupin.
prvkT vymezenlch na entith, na urlit® rozligovtag? Yar
kz8kl adn2m poj mT teorie syst®&mT. Je z8kladn? charakt el

m e

aut a, kter®Dkelvkaob&saz?z kter® jsou vz§jemnhD spojeny
plechy. Pojems t r ukt ur ovanbemt eevboongmhu8 8trukturovanost entit
alespoR jednu jej2 dalg?2 | 8st, kt[@Br&8 m8 charakter enti

Z proveden® anallzy s @lkdard®rito |iKddeas/tur | kel np2acthr nsBk u pgien
nicm®nN konkr ®t nNj g2 vymezen? struktury u tv§8§Sec2ch st
Segewneél mie viznamnhD ovlivnihrna oadeddrchelo ed iVs loaondloajdtedp c2n a l
vhodn® se zabTl vati dkeonntkirf@tknacrei jpeSknsottulpiyvl chhykoaSt t ukbdmi
koceRaw&metclPohT na z8kladhD ujasnhNnich a zobecnhRnlich po

5. FORMULACE PROBLEMU

PSi oceRov§&nz2e trveSzSteyct?2rc@ psastoyploviat oa&nNDmdybyglkytebijn
transparentn?. Z tohoto dTvodu by bylo vhodn® navrhn
kategorizace a identifikace Row@keury tv8Sec?2ho stroje

6. TEGENE PROBLEMU
PS2padov§ anallza jeiSHGenhraRova&SektPsh ENECopRchbyv
NTogky.

6.1 CNC ohraRovac?2 1|is
Norma LSN 21 0200 vymezuje ohraRovac2 | is (eshur. 3)

vohraRovadl e.

Obr.3CNCohr aRovac?2 hydraulickl Iis; internetove
PSehled viznamnich virobcTtamlhraRovac2ch | isT jsou u

Tab.1PSehl edCNCoho a®Plislaxcl? & it n 2

Virobce tv§Sec2ho str oj URLadresa

AMADA A merica, INC. https://www.amada.com
DURMAZLAR Machinery https://www.durmazlar.com.tr/en/
HACO Companies https://www.haco.com/en
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LVD Company https://www.lvdgroup.com/en
Baykal machine https://www.baykal.com.tr/en/
TRUMPF GmbH + Co. KG. https://www.trumpf.com/en_INT/
Murata Machinery , ID. https://www.muratec.net/
SafanDarley UK Ltd. https://safandarley.com/uk
Bystronic Laser AG https://www.bystronic.com/en/
Gasparini Industries S.r.l. https://www.gasparini.com/en/
Ursviken Technology AB https://www.ursviken.com/
GADE http://www.gade.it/new/?lang=en
MVD Makina Sanayi A . k. https://www.mvd.com.tr/
MAQFORT https://www.magqfort.com/
ERMAKSAN MAKKNA SANAYK http://www.ermaksan.com.tr/eBN/
HARSLE Machine Tool Co., Ltd. https://www.harsle.com/
RICO https://www.rico.pt/en/
LZK CNC Machine Tool Manufacturing Co.,Ltd https://www.lzkcnc.com/
Krrass https://www.krrascnc.com/
Popis z8kladn2ch | 8=tz NGO rmimaRmnwaa ®dho 14i.s Pojdr obn
struktury CNC ohraRt@mwac2ho |isu je uvedeno v
frydraulichky
walec
"C" ram
hezpefnastni harni pfiEnik :ﬁ
sténa O
II[ [rl | | elektncky
. L , panel L x
;i: { spodni pFiEnik IT: one rovates drﬁee;’;a
o A
F\_\L @ raznik
@matrice
Obr.4z8kl adn?2 |1l enhDn?2 konstruk|ln2ch skupin u CNC
Tab. 2Popis strukturyCNCo hr a Rovac &¥h @ sltingu
Oz nen Struktura Popis
1 "C" r8&m nebinosng&8 konstrukce
2 horn2 pS2| n:beran
spodn?2 pS$2] pracovn? stTlI
hnac?2 soust . serveel ektrickT, Hhwydmrauwll i ckl,, e rbwd dn 2
elektrickl 1elektro za$S2zen2 ¥¢]etnhD elektro pS2slu
jednotky polkulilkovli groub, hydraulickl p2st, up?2
jednotky doikulilkovi ¢groub
8 bezpe!nostnigggglelektriCk§ z§8brana (svRDteln§ z§vor
9 pomocn® prvkpodpRry, pomocn® konzoly
_panel CNC S'CNC S2d2c¢c2?2 syst®m
Pozn. Oznalen2 1 ag 10 vyjadSuje mpSBerstpNv&kPadeddze dogswmlt
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1.Anallza

vymezojivacédhDaovamatsi{odbj .

6.2 CNC dBDrovac?2 stroj
Norma LSN 21 0200
aut omat pro

plazmovou hlavou.

PSehil 2damnT ch

Popi s
struktury

silniln2cmohehodl ahoveRbDuUEh?2

Obr.5CNC dBRrovac?

virobecT

Tab.3PSehl edCMCrobcdvackahtsiroj T;

ohr

aut omat ; i
aRb3acz2ch

VAhROBCE TVCi ECEHO STROJURLadresa

ACCURL Machine Tools Co., LTD.

https://www.accurl.com/

Tailift Co., LTD.

https://www.tailiftgroup.com/

AMADA America, INC.

https://www.amada.com

DURMAZLAR Machinery

https://www.durmazlar.com.tr/en/

HACO Companies

https://www.haco.com/en

Qingdao Xiang Star CNC Machinery Co., Ltd.

http://chinaxiangzhixing.com/

JFY International

https://www.jfy-international.com

LVD Company

https://www.lvdgroup.com/en

Baykal machine

https://www.baykal.com.tr/en/

TRUMPF GmbH + Co. KG.

https://www.trumpf.com/en_INT/

BoschertGmbH + Co.KG.

https://boschert.de/de/

MVD Maki na

Sanayi

A. k

. https://www.mvd.com.tr/

Murata Machinery , LTD.

https://www.muratec.net/

ERMAKSAN MAKKNA SANAYK http://www.ermaksan.com.tr/eBN/

z8kl adn2ch

str

oje je uvedeno

JuFoS 2021

j

\Y

sou

nternetov®

lisT

| 8stppe CNCEDd®r e 2mad obro 6.
CNC dDr ovtabc4 ho
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https://www.durmazlar.com.tr/en/
https://www.haco.com/en
https://www.jfy-international.com/
https://www.lvdgroup.com/en
https://www.baykal.com.tr/en/
https://www.trumpf.com/en_INT/
https://boschert.de/de/
https://www.muratec.net/
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uzavteny
elektricky 0" ram
rozvadec
A ET panel CHC B
FIZEn|
I[HJLH : %;l pore ﬁ;;ﬁh
roje
1 1 —
noml
pedal
O oA J;F
pracovni sl — 3
= kulickam i rEVDIVErD Wa
hlava
[réstrojové
|’4| ] stanice)
{o)
||_—|
upinaci &
pojezdoey
mechanismus
O |
hezpetnostni preek
light-curtain system
Obr.6Z8kl adn?2 | 1l enlNn?2 kodBrtow&d i wlhastkaupe n u CNC
Tab.4Popi s struktury CNC dDRDrovac2ho stroje;
Oz n a| e Struktura Popis
“"C" r8&m nebo uzavSnosn§ konstrukce
pracovn?2 stTl (kul v]. nosn® konstrukce
‘ hnac?2 soustava hydraulickl nebo servoelektric
el ektrickl rozvadhDelektro zaS2z8hgl wgenstdvel ektr
‘ jednotky pohybu a line§rn2 soustava, odmhRSov§gn?
jednotky dorazT a kulilkovl groub
ng vl n8strojov® revolverovsg hlava
‘ panel CNC S$2zen? CNC S$2d2c? syst®m
9 bezpelnostn?2 prvkysymt®vDtel n®ho z8vBhDsu, nogn2 b
Pozn. Oznalen2 1 ag 9 vyjadSuje ngS7hpnruilBazeédilPe doysivDtl
6.3 CNC tabulov® nTgky
Norma LSN 21 0200 oydeD Tgky technol ogTEKkWhpr arrp nmME

tvarov®

Obr.7CNC t a

PSehled viznamnTich

vyst SphevBo2 | efinVaikIdzi hy

dvojic?2 nogT

nternetov®

i sT

bul
virobceT

ov® str8nky

j sou u

nTgky;
oshraRovacz2ch
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Tab.5PSehl edCMCrobab Tl wilait mT ge

Virobce tv§8§Sec2ho stroj

URL adresa

ERMAKSAN MAKKNA SANAYK

http://www.ermaksan.com.tr/eBN/

Dener Makina

https://dener.com/en/aboeus/

HARSLE Machine Tool Co., Ltd.

https://www.harsle@am/

RICO

https://www.rico.pt/en/

ACCURL Machine Tools Co., LTD.

https://www.accurl.com/

Boschert GmbH + Co.KG.

https://boschert.de/de/

DURMAZLAR Machinery

https://www.durmazlar.com.tr/en/

Jiangsu Yawei Machin&ool Co., Ltd.

http://en.yawei.cc/indertml

LZK CNC Machine Tool Manufacturing Co.,Ltd

https://www.lzkcnc.com/

HACO Companies

https://www.haco.com/en

LVD Company

https://www.lvdgroup.com/en

Baykal machine

https://www.baykal.com.tr/en/

TRUMPF GmbH + @©. KG.

https://www.trumpf.com/en_INT/

SafanDarley UK Ltd.

https://safandarley.com/uk

Ursviken Technology AB

https://www.ursviken.com/

MVD Makina Sanayi . A.Kk.

https://www.mvd.com.tr/

Krrass https://www.krrascnc.com/
Popis z8kl adn?2cho |sStsrte?j eCNC dhrSRwaanediimmDjng2 oibdent i fi
struktury CNC dBDrovace2ho stroje je uvedeno v tab.
hydraulicky
valec O A
T ] oehrana elekticky
&tleni . rozvadac
%arz}gl | | [ pracngﬂﬁoinrlustoru ;?Ddsntluhrﬂ o
fizeni — A Spra;%}fm
= O L L = A —— 1
] T‘ . zadni J piedni
" R i podpérmeé
- | rameno
noZni
pedal
DETAIL-A
F
Hhorm’
ostii
spodni
0 n
o5t
Obr.8Z8kl adn2 |1l enhNn?2 kotnaslulukNgn2kelha sstkruzpi n u CNC
Tab.6 Popis struktury CN@ ab ul oviviasn2n T g e k
Oz n al e Struktura Popis
1 "C" r 8§m nosn8 konstrukce
2 pracovn?2 st TI (vlietnnD zadn2ho stolu s podaval em

hnac?2

soustava elektrickyg,

hyelc mani ck§,

el ektro

panel CNC S$2zenCNC $2d2c2 syst®m

elektrickl rozvelekm zaS$2zen2? v]etnh elektro pS2zsl
‘ jednotky pohybu kulilkovl groub, hydraulickl p2st
‘ jednotky dorazTkulilkovl groub
8 bezpel nost n2 prtlzr;ytoelektrlck§ ochrana zadn2ho pr
9 pomocn® prvky pSedn2? podpRrng ramena, pSedn? za
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Pozn. Oznalen2 1 ag 9 vyjadSuje ngS7spnRuilBazeédhire doysivDt|

64 Visledky proveden® anallzy
TvgSec? stroje jsou sl btet d wsetl &ksBkhioE dnBnoony sst ovie s tsakvuopui n

a soul §st 2. Pro pot Seby oceRovg&n2 je vhodn® navrhnou |
strukturu tv8Sec2ch strojT |lenit do n8sleduj2c2ch sku
Tab.7N&vh | |l enhNn?2 konstruk|n2ehaskmpin u tvgSec
Legenda Konstruk| n2z skupin
nosn8 jednotka
hnac? jednotka
elektro jednotka
CNC syst®m
bezpelnostn?2 prvky
pracovn?2 jednotky
pomocn® prvky
Konstrukl|l n2 skupiayzovatjivevztahE kbj emodh® @poad2 | Tm v TIi C €
stroj i, kdy celek je roven 100 %). Tuto odbornou anall
by bylo vhodn® tyto pod2ly kvantifikovat a n8slednhD ve

7. DiIskuzeAzCVnR
PS2sphRDvek se zablTv&opsbblUkmattkosklbpenhNm2 tv§Sec2ct

provedena na tv§éeczm, stroji_CNC ohraR~ovac~2 lis, CNC ¢
reali zovg8na vek!vnzzmwhuSekgeenl@qynlsajertuauvpdenkabdlvﬁSeczch st
vkap.6.4vedouk 8vDr Tm, ¢ge pro potSeby ocenhDn2, je vhodn® | 1| er

- nosn8 jednotka,

- hnac?2 jednotka,

- elektro jednotka,

- CNC syst ®m,

- bezpelnostn?2 prvky,

- pracovn? jednotky a

- pomocn® prvky.

Pro konstruk|ln2 skupiny by bylo d8l e vhodnc®kupr ov®s

ObdobnT zpTsob e uveden /2&0Znalre®c kn@om os toa 1§ d?avr odzuiodsllt.ao. r

kvDdeck®mu zkoum8§n2, pSilemdg visledky, by byly jisthD

zaS?2zen?2 .,
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IDENTIFIKACERIZIKOV h CH FAKTORISLNI LNé NCKLADN
DOPRAVMN

IDENTIFICATION OF REK FACTORS IN ROADREIGHT TRANSPORT

Mi chal Urbs8nek

Abstrakt

Probl ematick® situace zpTsobuj 2c? obsazen? par kova
oblastech a vznik rizikovich séhodysae 2stz&wajjuy 2lcdsthou i g$ %
nehod m 8§ k|l adn2 Sydotp®mw Di nf or mal n2ch a komuni kal ndhdabti t ec hi
dopravy po Poel @G §kvraadmB. pSepravu maj 2Tysel kinaykatmam §gat
regim Sidi | T a blt efektivn?2 oporkbd| p8® pb8gosvs§ymsa @mes
odpol 2vek pro(paptkdmt gsBupsamyori ka, centr 8l n2 )dJsau ab8ze
analyzbole@nygka rizikologie pomobétPBke alpwedotriRwr2e met ordiyz if
vyugit?2 informaln2ch a komunikaln2ch technologi? v sil
standardi zace a iugibDalte? sk®Putbieeprbhogen® na kvantitat.i
met odi ky hodnocen? rizik chytr® dopravn?z telemati ky.

Abstract

Problematic situations causing the occupation of parking spaces, parking in dangerous and forbidden areas and
the energence of risky situations increasing the risk of an accident are becoming a common cause of accidents in
freight transport. Information and communication technology systems are gradually being introduced in the field of
transport throughout Europe. Parfisystems are of great importance for freight transport. They try to follow the so
called driver regime and be an effective suppontoiate planning and driving. The key points of the intelligent rest
system for vehicles (car parks, sensors, centrabdates, mobile and web applications and users) are analyzed from a
risk point of view using the qualitatividVhatif?fi method. The paper draws attention to the risk factors for the use of
information and communication technologies in road freight transpothe field of communication as well as
reliability, standardization and user safety. Further studies based on quantitative analyzes could lead to a risk
assessment methodology for smart transport telematics.

KI'2] ovg sl ova
Odpol| 2vky; pSeprava ng§8kl adu; bezpelnost silniln2ho

Keywords
Rest areas; freight transport; road safety; transport telematics

1. bvoD

ridili v oblasti wvnitrost8tn2 a mekup8rmdmni m§Ii hnhib
hmotnost 3,5 tuny nebo pSepravuj?2 v2ce neg devhDt osob
a

ustanoven naS2zen2m Evropsk®ho parl amentu a Radyv ( ES)
mezin8rodn?2 silni|ln2 dopravh (AETR). Tento regim se sk
po 4,5 hodin8ch S2zen2. D§le ud§8§vg§ denn2 dobu odpolinl
pr TbNhu kagdlfkihdi2l4T hoaditnak® tT k8§ tTdenn2 doba odpolink
po sobhND ng&sleduj2c2ch tTdnech. [ 1]

Z vige uveden®ho vyplTvg, ge Sidili n8&kladn2ch vo
N8kl adn2ch %okidalst®ach&pl|l n®mu obsazen? parkovac2ch p
takov®m pS2padhD jsou Sidili s pSekrolenim |asem na odp
st §n2z2, u krajnic nebo Vmodbygt swenidah op pBzrdeh 2 tTRmudg it 2 mi
napS2klad bezdr&tov® senzorov® s2thD (WSN: Wireless Sen
rozpozng8n?2 apod Mi mo pozitivn2?2 ,vijievypotk§eebrn8® buyv atgyotvoa t
zej m®na Vv obl asti bezpel nosti a ochrany dat. [ 2]

Mi chal Urb8nek, I ng.Br nvy,s ofks®t au esn®u d re2c 464/l i8nREe, michakutbanek@usPvutbrkzy Ro v a
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Obr.1 Parkovg8§n? n8kladn2ch vozidel na d&§lniln

NaS2zen? ES |. 561/2006 ud§8§vs§ ustanoven? tTlkianjkiuc? s
vietnhD odpovDdnosti dopravce a vijimek. D8l e jsou wuved
tak i Sidile. Z8kl adnzm pogadavkem j e, aby vozidlo sp
z§8znamovimtaah2omgemm (v souladu s naS2zen2?2m Rady (EHS)
povinni vykon8vat pSedepsan® |innosti, zej m®Bna tedy za
jako dobu S2zenz, dobuobetatvonstipr8ceobdobbdppltanonkunz Zp
osob, vozidla a ng8kladu existuje v naS2zen2 ES |. 561/
regi mu pod podm2nkou, ge neohroz?2 blezaekBoswveRrmuezuu
odchyl ky do z8znamov®ho I istu. Je ovgem ke zvsg8§gen2z, zd

sn2 d45] 2 .

11 Datab8zov® syst®my d8lniln2zch odpol 2vek
Obsazenost?2 odpol 2vek, p&EPRddObPey Do b ZnEdmiiagms 5 e 1

Europe nebo Transpat®b N tyt o datab8ze jsou dostupn® ve webov®m r
zalogen® na informac2ch poch8zej2c2ch s pz2zda ojds osua nparn
obsazen8 a zda jsou wWdaje pravdiv®. Datab8ze Transpar
(hl2dan® parkovigtn, | erpac?2 stanice, mognosti ubytovs

Apli kace Truck paren ngr Eubiopiel e, ocalyé nejpro doprav
provozovatele parkovigs. Dopravci tuto aplikaci mo hou
pSest8&vek na vyhovuj2c2ch parkovi ¢gtv2acth.s vR& opvaorzkoowaitgetl I® &
m2sta pS2padnhD poskytovan® slugby. Na | esk®m Yzem2 vg

informacd7lod SidilT.

12 Syst®my inteligentn2ch kompaktn2ch odpol| 2vek
Mi mo datab8zov® sysme&nkyu svey vi anpuS2ak liandt ed i @ nt n2 S22 ze

d2ky speci 8l n2zmu Sazen? ng8kladn2ch wvozidel do ~Sad zZVv
parkovigS. S pomoc? informaln2ch talbebh®umhdtodmaclke &aada
spr8vn® Sady, kde ostatn2? vozidla maj? stejnl nebo dS?
obsazenosti v re8l n®m .[8a% e pomoc2 webovlich str88nek
13 N8rodn? rozvoj Vv obows®ni inteligentn?2ho park

V Lesk® republice existuje projekt URSA CZ zamhRDSen
j2zdn2ch souprav (I TP: Intelligent Truck Parking) a p
re8l n®m | ase ( Tellll:erTrlarfffdrcmaatnidonT rfaovr Trucks). Jedn§ se
d8I nice D1 osadit |tySi vybran® odpol2vky deteklnz tec
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technologi 2. Po t®to®|B8sdiynamo¢kek®t unbodmacestatioblsazen
webovl ch a mobil n2ch apli kac?2. Pro viastn? detekci
ultrazvukov® senzory. Apli kace bude umogR&Gwata mapl§8Ma

konkr ®t n2 pfH0e-Klvac? m2sto

2. METODIKA

Ze z2skanlTch poznatkT byl definovs8§n z8kl adn? a zj
pravy viH1 aOhr 8z ok vkem tohoto syst®markevapasr kpvogha

sou

stanice pohonnlTch hmot, hygienick® z8zem2, stravovac?
syst®mu je senzorika, tedy syst®my zjigSovg8n2 ojsazeno
ukl 8d&8ny v centr8l n?2 datab8zi, z kter® jsou zpracovan®
webovich nebo mobiln2ch aplikac?2.

AN

Senzorika
®)

Centralni >
databaze

Parkoviété

Webové/mobilni

aplikace |88
00

Obr.2 Sch®ma syst®mu inteligentn2ch odpol 2vek

ldentifikace kl2tfvhapomEbhEkodhahi faktoi ® y syst®m

je vhodng pSed samotnim nasazen?m tRchto syst®mT do sk
rizikov®ho faktoru zan®st do pgroaj efRtnu stea kiswn® dnp a tzRerezd,e
bezpel nost a spolehlivost I TP. Pro identif krikia?c)i, rkitzeirks
anal ytickou metodou pro identifikaci mogrladh grinai haadlk
jig zm2nNDnTch oblast2 z8jmu a definici[l568)] ovich z8§8j mT

3. VASLEDKY
Dle pSedchoz2 kapitoly bylaleduyésénas&sizi bad®duamal

k obl astem tadjumhkov® podobi. Obl asti z8j mu j sou: par
webov®/ mobiln2 aplikace, ugivatel ®.
Tab.1 Ri zi kovs§ anal Tgar k ©Obil @ts® 1zEBR mu
2 4S8 adlySz 1ReéOK hRL}R2 BS¥
d8a0GSYe L¢t o0dzR2dz S8 OHRPNodzR2dz e Ol R2GlL G y2@2dz Qe
YINRS6Yy2&ailGd I 2YST SYyN LINR O
aeailisye L¢t ySodzR2dz FAY !l ynedojdekg L yS AYLIX SYSyidl OA L
2RLIZ6NDT & ySo6dzR2dz {2YLX SGyN
adaldsye LetSpalzR28y yylalgeqayNOSYN S¥S1GAQAGe &a&ads
0ST LIS6y2aliyN Fdzy1 OS
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Tab.2 Ri zi kovs§ anal TsemorkadPl ast z §j mu

2 a8 adlyS:z 1ReOK h 2

aealdsye ySodzZR2dz allf SKfA(6FadsS LI2NHZOK2 @S ERondmdg = y
YySOPeK2RYS wmo 8

aS ySiTF2AadGN 12YLIGABOAEtA{R22RS 1S OLI GySYdzx Ot RySY
TGN OGN Fdzy1 OA 122 LISNI OS

YSOdZRS Rz2adl GS6yt adlyRF[yS]12YLI} GAGAtYN &&aldsye ¢

bude inslzF ASYGyN LR2UINBUN AY[ANBESOEYyGyN adrGAadAolt
yI @t RSy N

dojdek@de G @2 njSy N at20AGé60K &l G4S02 @t yN OSydNY fyN REG
Yyt OKety2aiG 1 2060NOYyS 2RK

R22RS | Ok 2tnSSlyiNNPavAlf 3/eSi| 2 Ot A By SYN T I njNT SYyN OAGTE A

Tab.3 Ri zi kovs§ anal fecant Obllm>std t§gbméize | TP

2

aeaitsye ySodzR2dz alLlRf SKtA(6F &GS L2 NHZOK2@S aidl ges y
YSPEeK2RY S

asS ySitra2araadN 12YLIFGAOAEfA{R22RS 1S OLJluysvdemRst
T OGN ON Fdzy1 OA 122LISNI OS

ySo0dzRS R2adGF 0S6y+t aidl yRFE|yS12YLI GAOAT YN aeaitsye o

a2F06 NB o0diRS (e OHRidg A T|ySadt t2a8G a@adSYA LA AY
12YLIF GAOAEAGSET Y20yS &ayN
I U

dojdek@é LI Rl dz OSYy G N} £t yN RIG[TGNY GF aLl2a2SyN YST A dzOA @

Tab.4 Ri zi kovs§ anal Tweb o O®/ rmacshelTPEd map!| i kac

atisye ySodzR2dz alLlRf SKiA(6FaGS LI2NHOK2@S adal ges y
e K2RY S

S
asS ySira2AaaidN 12YLIGAOATA{R22RS 1S OLJluysvdemRst

TGN OGN Fdzy1 OA 122LJSNJ oS
0dzR3 @dz0 St 41S LINRAGNSRN y|[TGNI GF RAGSNE || &ayNOSYN

1Kt OSYyN dzOA @I St S Ay ¥F2NJ
0dzR2dz I LX A1 OS T LRLIIFGYS{ayNOSYN @edzOAGN | LX AT OS

Tab.5 Ri zi kov § anaIT w@i:vdtbd la®t] EBj mu

/ 2 a aly S
yS0dzRS T1F2A00Sy2 R2ailFGS{yNIT {t @edzO}\qu)fZél’] LN &
aeadsye | fS3aAAa&tl GADdz YSOSR2YS LJzNszéSyN Tt12yL
NARAG &Lt SKt 2SSy yI aeal(d YNaitSOK 06SIT L¢tIhSRANY

L2 RyhS G &
NARAS yS&LRtSKI GA40SO yI |[ayNOSyt SFS{TOGAGAGE Le¢t =
ySo0dzZRS T 2A0GSyl R2&GFGS(INI RSO 28420y NOK Ay T2NNI O]
dzOA @I St S 6dzR2dz ydzOSyA @(S12y2YAO01t Tt BIGY N dOA

Z anallzy vyplTvsg, ¢ge rizika objevuj2c2?2 se pSi nas

kter8 je ve studi?2ch nejv2ce analyzovg8na. Objevuj ? S
ugi vat ed|srka®s thie.zpV pS2padhN nedostatel n®ho pokryt?2 sl ugbe
f8zi autonomie nepS2pustn®. V kategori2ch ugivatel ® (p
by sn2gilo eff@ktai vti2tmu ivyurgdgeénzl samotn®ho pozitivn2zho
rizikovim faktorem je ochrana %“daj T a informac?2 jak o
zneugit2 z2skanlch dat k kothiovhiatcye n2y skto@®nkTu rreThgcee . t S® g e a
kr8dege osobnzch %daj T (stejnhD jako u profesion8ln2zch

4. NCVRH OPATIENE

Ve vgech zm2nNDnich pS2padech mTgleT Pdosjy?stt GkneT kao nmip2l m kr
omalen? rozvoje tRNchto syst®mT a jejich vyugit?2 ke
ktorT vypllvsg, ge je nutn® standardizovat prvky | TP
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opat Sen? by moh

jednotlivich syst®mT. Jedn2m z mogn h

s eb. Toto opat Sen?z
t 2
I

I
tak pro virobce a poskytovatele [ u
Standardi zata b &k®t meb spolehlivo jednotlivich p
nevyplTvaj2 vir bezpelnostn2 pro ®my, tud2g je mc
pogadovan®mu ef Tedwekk ea ztviimyein2 zled pgkenay i bygzpelpmd :
vozidel.

Jelikog je standardizace n§rolnl proces, byl o by
i mpl ementace | TP. Tato verze by mohl a 5| eygi ®mEt §TPm
postupu i mplementace je mogn® vytvoSit podobnhD jako me
mobility [18].
Zde se i mplementace pl&nT mobility rozdRDluje do pDit
i F8ze A (PS2pravn8§ a Y%wodn2 anallza),
F8zenBl §yAick8 etapa),
F8ze C (N8vrhovsg8 | 8st),
F§8ze D (AklIn2z plan),
F§ze E (Realizace a monitoring).

pS2padh metodi ky pro | TP by F&8ze A obsahovala pr
gram i mplementace,anzapojsremn?2zaphtroeSovaniF&hzes
analTzu navrhovan® inteligentn2 odpol2vky. C
hu s ohledem zejm®na na lezpoevllniovsRuj 2eko
y z analytick® | §sti by pot® byl o mo
roblemati ky a navrhovala by mogn§ Se
dnotlivich krokT navrgenich v pSede
[ ak® doch§gz?2 k monitoringu reali
kphAl 2pnaoxgkett ek aES§ze A a vytvoS?
a
p

gpom
azn®
ektu

< =a = —a -a

w—— = —0
B—+nvs0>
R —< vx o0

ktory ovlivRuj2c? silniln2 odpo
| epmearvtya c € ep amokgonv® @tSy tpor on ej d2ozsdt na2t

< oTuwTaoano< X

KooK WwOoOT QO — 0w
® O TODd OO0 WT I3

NV SONO DT ® I

-~ O —Cc .

@ @
— =<3

5 ZCvnR

Problematika | TP |
parkovg8§n2 n8kladn2ch v
gpatn®m pougit?2 nemus?

velice aktus8ln? t ®mat em. Ve v

i del , a tam sYugém? ulkazpe P nogte

Sin®st vgdy jen zlepgen? situa
nejefektivnhDjg2, je nutn® zamhDSit se na riiziikowle F afka ko
kter® se mohou objevit i mpl ementace | TP. Jelikodg jso
vhodn® vytvoSit komplexn?2 anallzu rizik pilotn2ch stud
me od. Tato anallza by mohla slougit k vytvoSen2 metodi

e
(0]

z

p

n
u

PodhDkov§gn?
PS2sphRDvek byl zpracovg§n za podpory Sped206368k®ho vys

Literatura

[1] Mi ni sterstvo dopravy L R: Regi rm021-08168] 1 T DpenhlLpn@]
https://lwww.mdcr.cz/Dokumenty/Silnicitioprava/Nakladndoprava/Rezinridicu/Rezimridicu

[2] CHO, Seokheon. Traffic Throughput and Safety Enhancement for Vehicular Traffic Networks [online].

University of California: eScholarship, 201  [cit. 202-04-2 1] . Dostupn®
http://www.escholarship.org/uc/item/5fz3p58h
[3] Lorry drivers parked illegally on the A2. In: KentOnline [online]. 2015 [cit. 202-1 4 ] . Dost upng@

https://lwww.ketonline.co.uk/gravesend/news/lowlyiversfined-in-police-48007/

4] NaS2zen2? Evropsk®ho parl ament bSea nRa ®y 06E D) hlar moéi /z
pSedpisT v soci 8§l n2 oblast.i tTkaj2c2ch se silniln?
2135/ 98 a o] zrugen?: n 2085. Zoit.n 202-0R2A0]y ESHSYpn®- z38 h
lex.europa.eu/legatontent/CS/TXT/?uri=celex%3A32006R0561

[5] NaS2zen2? Rady (EHS) |. 3821/85 ze dne 20. prosi nce
2021-04-2 0 ] Dostupn® z: -lex.eurpa.dullegap s : / / e
content/CS/TXT/PDF/?uri=CELEX:31985R3821&from=CS

78


http://www.escholarship.org/uc/item/5fz3p58h

[6]
[7]
(8]

1.AnalTza silniln2cmohnehodl ahoveRbd&8h?2 str

JuFoS 2021
IRUT TRANSpark [online], 2019. [cit. 20204-2 0 ] . Dostupn® z: httpsapp/ / www. ir
Truck Parking Europe [online], 2019. [cit. 2DR4-1 9 ] . Dostupn® z:  huropgcem// /| www. t

DIERKE, Jenskleine. Intelligent Controlled Compact Parking for Modern Parking Management on German
Motorways. Transportation Research Procedia [online]. Elsevier B.V, 2016, 15262[it. 202-04-21].
DOI: 10.1016/j.trpro.2016.06.052. ISS28521465.

[9] Kompaktparken [online], 2019. [cit. 20D4-2 1 ] . Dostupn® z: http:// www. komp

[10] UMneo & URSA CZ joint ITP workshop in Prague. The European ITS Platform [online]. 2020, 13. 7. 2018
[cit. 2021-04-1 4] . Dost upn® -platformled/Higplightsfurhneassacz-joint-#p-workshop
prague

[11] ThC, Filip. Chyt ri®URpSA kGx&8nh RemilbiniTc . I n: F-rum
KONFERENCE A FER DSTECKEHO KRAJELM-L6h!l i nBdstupaA®
http://forumusteckykraj.cz/gisutdoor/wpcontent/uploads/3a_Tyc.pdf

[12] Silni| nkRa dat ADBRE. feditel stv? Si |l ni>®04k4]d8] Dot upr @
https://www.rsd.cz/wps/portal/web/rsd/Silniesdatabanka

[13] Odpol 2vky na |l esklTch d§lnic2ch. I n: Fl0dilflel sDhosdt wspr
Z https://lwww.rsd.cz/wps/wcm/connect/8fd5918a27-4alc8let
0da8583b2eb6/rsd_odpocivky 2018 web.pdf?MOD=AJPERES

[14] URBCNEK, M. Mognosti a limity chytrTch parkovac?2ch
pS2spNvkT konf er encknol2l2® ROEMN. s. IBD ISBN1 $7830-2185847é.n c e

[15] URBCNEK, M.; ADAMEC, V.; SCH!LLEROVC, B.; KOHOUTEK,
of ITS to real traffic. In TIS Roma 2019 Conference Proceedings. Transportation Research Procedia. Elsevier,
2020. s. 787794. ISSN: 23520465.

[16] ISO 31000, Risk management, 2018. International Organization for Standardization.

[17] ZUREIK, Elia a Mark B. SALTER, 2005. Global surveillance and policing: borders, security, identity.
Portland, Ore.: Willan. ISBN 184392160X.

[18] Met odi ka pro zpracovgn2 strategicklch pl&nT wudr gi~t|
dopravy LR [online]. Brno: Centrum 1d®Pplr.avbéd soupn@&
https://www.mdcr.cz/Dokumenty/Strategie/MobilitalkziteInamestskamobilita-(SUMP)

Recenzoval

Al bert Bradsg], Ing., Ph.D., Bstav soudn2ho ingenlrs

79



1.AnalTza silniln2cmohnehodl ahoveRbd&8h?2 str

JuFoS 2021

VYUGI TE¢ MATEM3ATATK®TI CKh CHY MENADh Z E
ZCVI SLOSTI PHFRAVMNC O NEHOKDU NAI D/InL S
O S OB NHEMVOZIDEL

USE OF MATHEMATICAISTATISTICAL METHODBN THE ANALY SIS OFHE CAUSES OF
TRAFFIC ACCIDENTS INRELATION TOTHE AGE OF PASSENGERAR DRIVERS

Aleg Vr8&na

Abstrakt

Rizi kov® chovg§n2 wurl|lit® vkplodev® slloppiavyna hasnieihoeja
ngsljeedkMogn® obecnhN vyj8§dSit m2rou rizika, [BPeon§% enph@®
sn2gen2 tohoto rizika je nutno volit ngpravng opat Sen:
vRDKk® skupinyyus§idti2dm. j esdnoduscthdtcihst imatkd maSiendektdosdd ajp ®mu | |
anal yzovsgny pS2] iznyhldadrs&wan 2pcohl true hjoedj i ¢ h svkiuspkignt&lcihvT j @ d
url|l eny ty, kter® dapPamddk?2 v®e grkaupri2nNamdalmizny je d§le p
Sidile a pravdhRpodobnost vIiskyt y edomivnlaknotvn@& c$k uppd2nllli.n
z8vislosti a dalg2ch rizikovTch iftakhtoo rvINk ukolveRi kol |¢edvnR
ngpravnich opatSen2 ke sn2gen?2 dopravn? nehodovost.i u

Abstract

The risk behavior of a certain age group of drivers in relation to the number of traffic accidents and the severity
of their consequences can generally be expressed by the degree of risk inherent in individual age categories of drivers
[1]. To effectively reduce this risk, it is necessary to choose corrective measures that target the specific causes of
accidents in a given aggoup of drivers. Using simple mathematistdtistical methods, the present article analyzes
the causes of traffic accidents in terms of the number of their occurrences in individual age groups of drivers and
identifies those that dominate the age grduping regression analysis, the functional dependence of the driver's age
and the probability of the occurrence of dominant causes of a traffic accident in his age group are further assessed.
Understanding this dependence and other risk factors that diféeatcident rate of drivers of a certain age is the key to
choosing effective remedial measures to reduce road accidents for all age groups of drivers.

KI'2] ovg sl ova

] PS2]liny dopravn2ch nehod; VRDkov§ skupina Sidile; Dc
Sidi | T; M2ra rizika dopravn?2 nehody;

Keywords

Causes of traffic accidents; Driver age group; Traffic accidehigung drivers; Trafficaccidentsof older
drivers; Traffic accident risk level;

1. bvoD

1.1 Vymezen2 probl ®mov® situace

Zvyguj2c?2 se poptSvka po individug&8ln2 mobilitn pSi
j sou spojena s trvale réshoudc?emzpylgtugrmc¥y o siedehlusnat il
silniln2 infrastruktury a n8r Tstem komplexity dopravn?
Prg§vhD sel h8&8n2 Sidile, popS. jinRbet i asehakaomi haink m2
dopravn2ch nehod, jejichg dTsledky maj2 negativn2 dop:
z8j mem, pol et dopravn2ch nehod a z8roveR z§weéEnest | e
dopravnz2ch nehod a kontinu8l n?z zvygovsgn? bezpel nosti
soukromlich subjektT a organizac?2 [ 1].

Z8kl adn2m pSedpokladem pro spr8&8vnou volbu n8pravnl
nehod i z8vagnosti jejich n8sledkT, je anallza a pocho
je vgak probl ®mem znalnhD kompl exn?2m, kterT mu sstroF b T t Y
prostSed?2. Meyitalfkt @das§ sagi@omuo zppavtk$? aSiakdl 2. PSedkl| §da

'Aleg Vr8na, I ng. MBA, Vysok® u|len?2 technick® v BrnhD, #®8mrtzav soudn?2ho
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| §8sti entity Si'di! a snag? se na z8kladn posouze
u technicklch pS2]|vinr 8nicak®dzamahimdacs & nal yhd ewdaart| cshi gni
ov®m chovg&g§n2 SidilT rTznlch vDkovlich skupin.

12 Vstupn? dat a

PSedkl 8dang§ anallza vych8z2 ze souboru statisticklI
prezidia Lyesok @ erheopduobvl o skt i na pozemn2ch komunikac?ch za
nehod zavinrJlr(,Ivd,Petﬁi’Jdio!siob@Ach vozidel s pSz2vhDsem) byl o
zjigtNDn vNRk Sidile a smhahodgna Amladviza pedlyi rahdopj @vrt:
nehod zavinBDnlch Sidild@i osobnfobevd@alfel Pohetizem? dbhesh
vozidel je mezi ostatn2mi dru@Gad4dmotorovlich vozidel zce
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moped mal T mo tnowgyk | OA+OAs NA+NAs autobus traktor
pS2viNep&mviNsem + NA
s n8vRNsem
Druh motoroM®ho vozidla

Graf4 Srovngn2 poltu dopravn2ch nehod zavinBnTcl

Pro % ely anallzy funkln2 z8vislosti viskytu jedno:
na wh%idi| T byly vgechny z2skan® statistick® w%daje r oz
podstatn®, ¢ge se polet aktivn2ch eSlindoitll T vviicihv evnd kvol¥ki occvh® hs
bude pops§noy diEodakst asttralt ijseé | pa&uzedahd®s tvaltkeolviEio Bgadulpe ta NndeahZc
dTvodT, nebyly do anallzy zahrnuty nehody vhRDkov® skupi
vyhodnocen?2 nedostatelniyaSktdel® bgkyppbevEgn®hapFsdbeE
B+E) . Neopr 8vnhDn®mu ugit? osobnzho vozidla odpov2d§g |
nezvl §8dnut? 87vedd wogigdha. pdltu nehodcabyklagd egoviRg pvy
Sidil e, kter§8 zahrnuje vgechnyj emcémo t8l0i viTecth. vPDkl otvyl cahn asl k
Graf 5.

YOAiosobn2 autiolebaHng NAutomobil)
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2. ANALhZA PFELI NNEGDOPRVWEHOD OS/OBDELCH

21 Urlen2 viznamnosti vgech stanovenlch pS2]in

U kagd® evidovan® nehody, kter§vphe p&¢inbBaa KterEe
nz vighonky.u, Skdy vinzk n dy uplatRuje t®chnick
h pS2|lin, kter® jsou usp d8§ny do 4 hlavn2ch sk

T NepSimnSen§ rychlost j2zdy,
T nespr8§8§vn® pSedj2gdnnz,

T ned8n2 pjSedcdsti v

T nespr8&8vnl zpTsob j2zdy.

K

agds jednotlivs pS2|ina je pops8na | 2selnlm k-dem,
0O nehodn). PSehled vgech uthIch k- dT pSVpShlﬁmﬁeVich
Pro vgechmrefneoaynleh vDkovich skupin8§ch Sidil|lT je tal
pS2l|in.

Vynesen2m |etnosti viskytT vgeGrdf6 p J2el immo goho® tgzrva.f i Re

jejich vihdreamsdksat pond2lu na cel kov®m poltu vgech doprayv
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Stanovena piitina dopravnl nehody [-]
Graf6 Letnost jednotlivich pS2]lin a jejich pc
P Sidyl4d02ne d §n2 pjSezdd@spiotvi pS2kazu doprjavznd?dAreahd4key3 A
pSednjoszdDvproti pS?kazu doprzadviniz bzynl ayl kpyr oA d'lj e |@ySleadmnzol sit

jelikog obn vyjadSyjzneBEBpakt@\k&lm?ekdopraNthrznaBkgjml’p
postupovs8nop8elprSédllém?2 2pW$edepsan® ryprbsbIes%apSede@sw
stanoven® dopravn? znal kou,dejpslainkko § yathd dwyji ad &t jen ehdaid

Je zjewr®koy®hpw poltu 50 stanovenlich pSz2lin, se 1
dopravn2ch nehod. TBRDchto 13 resp. 12 dominantn2ch pS2|

22 Urlen2? pravdhNwpdsklynas vybranTch nejletnhRjg2ch p

S vyudgit2m obecn® definice statistick® pravdiDpodob
dan®ho vhDku pSedstavuj e -lijseteneomokus hrosdtn,T mpTogkeunse. vOpk kmu$ep &
viskyt ng8hodn®ho jevu A. Jev A zde pSedstavuje viskyt
zvygovs8§nzm pol tu opakovgn? pokusu pomBDr K/I'N bl 2 gz nt
pravdhDpodobnost dan®ho jevu.

o 0
6o ¢ (1)

PravdDpodobnosti viskytu P(A) vybranTch dominantn?2,
vozidel v jednotlivich vhDko@iuwh§Tieait eYybi ao® ptaﬁtﬂicblngnﬁ
seSazeny zIleva doprava od nejvygg?2 |letnosti viskytu (v
nejnigg?2 Cmafftal ogi cky Kk
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Tab.4 PravdNDpodobnosti viskytu vybranlTch dom

VNDko ~ ,
skupina PravdDpodobnost vIiskytu d4n® pS2]in
Sidi (Jednotliv® pS2|inyTap®ou oznal eny
[roky]
402 +
508 503 504 204 403 205 511 502 405 516 501 411

1820 | 0,157 0,086 | 0,074 | 0,145| 0,071 | 0,154 | 0,053 | 0,026 | 0,029 | 0,019 | 0,027 | 0,011
21-24 | 0,146 | 0,115| 0,076 | 0,146 | 0,061 | 0,102 | 0,051 | 0,022 | 0,085| 0,025 | 0,022 | 0,021
2529 | 0,151 0,133 | 0,079 | 0,118 | 0,074 | 0,0@ | 0,044 | 0,036 | 0,036 | 0,025 | 0,028 | 0,026
3034 | 0,159 0,132 | 0,088 | 0,104 | 0,071| 0,066 | 0,048 | 0,045| 0,032 | 0,032 | 0,021 | 0,029
3539 | 0,159 | 0,130 | 0,086 | 0,090 | 0,083 | 0,059 | 0,049 | 0,044 | 0,037 | 0,031 | 0,026 | 0,029
4044 | 0,162 | 0,137 | 0,094 | 0,080 | 0,093 | 0,044 | 0,044 | 0,041 | 0,037 | 0,031 | 0,027 | 0,034
4549 | 0,168 | 0,134 | 0,090 | 0,078 | 0,091 | 0,041 | 0,044 | 0,041 | 0,040 | 0,033 | 0,028 | 0,035
5054 | 0,184 | 0,124 | 0,094 | 0,069 | 0,108 | 0,036 | 0,043 | 0,044 | 0,034 | 0,035 | 0,033 | 0,037
5559 | 0,186 | 0,110 0,111 | 0,069 | 0,104 | 0,028 | 0,044 | 0,048 | 0,040 | 0,031 | 0,035 | 0,031
60-64 | 0,187 | 0,093 | 0,111 | 0,060 | 0,109 | 0,027 | 0,043 | 0,053 | 0,033 | 0,038 | 0,042 | 0,034
6569 | 0,179 | 0,085 | 0,120 | 0,048 | 0,118 | 0,026 | 0,054 | 0,066 | 0,033 | 0,033 | 0,041 | 0,031
70-74 | 0,217 | 0,073 | 0,128 | 0,035| 0,128 | 0,021 | 0,059 | 0,057 | 0,032 | 0,034 | 0,057 | 0,022
7579 | 0,217 | 0,065 | 0,121 | 0,034 | 0,131 | 0,023 | 0,062 | 0,068 | 0,030 | 0,036 | 0,041 | 0,026

80 a 0,201 | 0,053| 0,122 | 0,034 | 0,149 | 0,028 | 0,050 | 0,060 | 0,039 | 0,041 | 0,041 | 0,021
v2c

23 Urlen2 z8vislosti viskytu vybranTch pS2]in na \

Uvaguj me, ge mezi pr avdIyp oad ovbrhkoosvt 0?u vsTksukpyitr)uoud,aéqi(@dip!éei
z8vislost. Pokud bychom tutov®8§esoslSasnicej §gpadiSogaafiv
ynov® souSadnice pravdlDpodobnost jejichkov& kygkupi rPSed
reprezentuje vgechny Sidile urlit®ho vBDku) jsou pSesne
pS2|lin) jsou zat2geny n8hodnou chybou.

’ Pokud bychom pSedpokl §dal i, ge | e dtyatpor ozl 8ovgiistl o(sap rl
pSZmkou popsanou obecnou rovnic?2:
O OO0 @
Nz regrese mTgaabet arka | 2atb yo pstoiunm&ltn 2d rhu
] h o byt bga rme®j mengrenty?2]| t(vmer cT) . M2 u Kkv.

vyj §dSit koefi & ktem|l dptoeomingageeg k cthe lord® aldgd O déthyp | w §a |
L2mRvggg2, t2m j l epg?2 korel smagkuté¢l ntmim hedmengti ryz
~Jako mi ni m8I| n?2 pSijatelng m2r a kvality regresnzh
vpSedkl §dan® analR>z0e 8zv ol eznSav ihsoldonsott?a vyhodnocenTch jako
v 1 z n a ntierkucae fovnice (2). Koeficientap Sedst avuj e smDrnici pS2mky, tj
skl adnlm smhDdiem @®syj «.f Jdmrlkac<e Or, 0 gteo ufcutn,k cjee k|l esjaghk cgi. | rB58n
(strm8§8) je funkln2 z8vislost a jej?2 smDr.

Pro vipol etalkboyelfai cuneundgidtoar 8§ f unkce tAabLu|NKREVGERNE S[EMO cve S
Excel . Ta kr aamiyhodnoaie ikeeficent determinaBa dal g2 hodnanoy,n ®k tvegyru® it
pro podrobnhj g2 statistickou anallTzu dat (nap$. statis
se pozorovan8 relace mezi z8vislTmi PamonezgsteapRMmi vptao
nal ®@zitt i k k® hodnoty F ve statistick®sttaatbiusltciek o uR o rlozven §
spolehlivosti modelu.

Vyugit2zm |

nesr
odchylekyn o v T ¢ h dnot
e
e
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VpSZpad,ech, kdy m2ra kvality line§8§rn2ho Rlapoeesn2ho
zvol enou p&uj@ate8|nbyl m>hled8na jing§, vhodnDjg? aproxim
regrese (aproxi mace pSZmkou), byly koeficienty pS2slug
vpS2padhN dal g2ch otesktvawdamitdi kt§y p moami mxi§ham?e by Ro dos a
>0,8, nebyla byla mezi hodnotami spolehlivD zjigtBhDna ¢
Kvadratick8 regrese je pS2pad polynomick® regrese,
bodTprjexiamovg§n kvadratickou funkc?2:
O MW OO o €)
U mocninn® regrese je soubor datovich bodu apr oxi mc
ARHN 4
UvedenT m poktappﬁbﬁll@ﬂﬁ.lﬁanalyzov§,na a graficky zobr
pravdhDpodobnosti viskytu vybran® pS2]iny dopravn? neh

vyhovuj2c2) rovniceetapimacd.i mace a koeficientu d
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239 Nedg§n2 pSednosti v j2zdhnN pSi odbolovg&n2 vievo (405)

— 0,045
>
«@
& 0,040 ° ° .
0,035 ° ®
0,030 | o °
« 0,025
o
o 0,020
oY
—
D 0,015
o
Q

0,010
L)
Z
— 0,005

0,000

18-20 21-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80 a
GNOS
+5120t &1 @Ayl nARAGS

® 405

Graf15 Z§vi sl ost npS2plSendyn ofsnteid & j 2zdN pSi odbol ov't

2310 JinT druh nesprg&8vn®ho zpTsobu j2zdy (516)

@ 0,045

—
T °
@ 0,040
yO)

0,035 P A o
S

| i PR

=

S oo e

2 oo

o

™ 0,020 ;

-

(%))

o 0,015

Q

= 0,010

zZ

0,005 |y~ 02035257

wh P |nzylto
0,000
18-20 21-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80a
ONOS

+S120t aj VI njARAGS

® 516 e Y2O0YyAyyt FLINRBEAYI OS

Graf16 Z§vi sl ost pS2|liny Ajinl druh nespr8vn®ho

90



1L.AnalTza silniln2cmonehodl ahoveRbDuU&h?2

—
T

=

0,060

0,050

0,040

0,030

JuFoS 2021
2311 J2zda pwn®@estprd&nhD vozovky, vjet2z do protismDru
°
o ° ° °
°
°
° ¢ e o °
b °

t N} GRSLIZR20 Y 2

0,020

0,010

0,000

18-20 21-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80 a
GgNOS
+S120t a1l @Ayl nARAGSS

o501

Graf17 Z§vi sl ost pS2liny Aj2zda po nespr§vn® strant

2.3.12

Ned&n2 pSednosti Vvjednzodhd pjSRiz duh® ehjro?®dpdr urfhd 1 Zd Yo

7
—
(©
@

=

3
T
N
>

—

0,040

0,035

0,030

0,025

0,020

0,015

0,010

0,005

0,000

y =-0,0004% + 0,0069x + 0,0072
wy ' nZyyoo

18-20 21-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80 a
BNOS
+S120t al@@dAyl nARAGS

® 411 e 1 DFRNF GAOLtY FLINREAYI OS

Graf18 Z§vi sl ost pS2|liny Aned8&n2 pSednosti v j2zdDn

vRDkov® skupinh Sidile

91

str«

(501



1.AnalTza silniln2cmohnehodl ahoveRbd&8h?2 str

JuFoS 2021
24 Kategorizace pS2|in dopravn2ch nehod podle jeji
UdevZxteil kz2m dvanS8cti analy,zovanTch pS2]in dopravnzc|
m2ra regresn2ho modelu vyRBgBenayhggefnegent 8m de pdrt ini p
RR>0, 9, cog znam2r wekou elvyseokapr oxi maln2ho model u, tj.
hodnot ami y (pravdhRDpodobnost? viskytu dan® pS2|liny v
z8vislost spolehlivD pr0k§z§ngan®Nakcz@rhdm@lﬁdqnmigrvaardtem@ @
podle typu jejich funk] n2Tams8vislosti na vDku Sidile, |
Tab.5 Kat egori zace pS2|lin dopravn2ph nMelSadigad
Z&vi sl ost R? ViznamPS2]ina
SouvislogLine8§ Rostou|0844|1 Ffidil se plnhD nev
0,932| 3 Nespr8vn® ot §| en?
0,951| 5 Ned&§n2 pSednosti
znal ky Ast Ty ,j d=2zdl
pSednost v j2zdDAhA
0,847 8 VyhT bgn? bez dos
odstupu (vTle) (5
Kl esaj|0,947| 4 Nepéizp'[sobNen2 ry
(ngl ed?z, vitluky,
apod.) (204)
Nel i nfKvadr a|0,907|2 Nedodr gen? bezpel
vozidlem (503)
0,883 12 Nedg&n2? pSednosti
jednoho j2zdn2ho
Mocni n| 09646 NepSizpTsoben? r
techni ck®mu stavu
kl es8n2, ka wvozavky $poéd.
(205)
0,873| 10 JinT druh nespr 8§\
(516)
Jing§g 11 J2zda po nespr8vn
do protismPDru (50
Nesouvislost s vDhDkem 7 Nezvl §dnut?2 S2zen}j
9 Nedg&n2 pSednosti
vlevo (405)
3. ZCVnR
Pomoc? jednoducishtahi staitekiladh clmet od byly analyzové
dopravn2ch nehod zavinDnlch Sidild@ osobn2ch vozidel.
dopravn? pol pceei ®Piod i teph®hoepubliky o nehodovosti na
souboru pades§8ti vyhodnocovanlch pS2lin bylo vybr8no t
dopravn?2ch nehod. Ve | trn8chibwlDkovozdDlkeantiegogi €lohi §
analyzovs8ny | etnosti vybranlch dominantn2ch pS2|in. P
vliskytu tDRDz&viosIpdS2tlii nnay vDpom®c s kmdi y Nk Saddal{ug . vry§ g8 deSenrr
koeficientem determinace’® yl a spol ehl i vDh prok8z8macH.unkKanézemBvial &
z8vislost?2 pravdRDpodobnost?2 wvIiskytu jednotlivlich pS2]i
t ®t o pirlop|l emadbtoge ostatn? publi kovan® pr8ce (kter® j.
pS2| i nami dopravn2ch nehod u konkr®tn2 vybran® vDkov®
seniorT), popsS. u¥ Bidikjdén optd e hvllecdh |vedkmoovsitcih pkE D mgok i ¢ hal(
nesnag? se sydtherhdatoi dkeyt nholsd ckath f unk| n2 z8vislosti pops
mat emati cKkl popis zjdalt®n lraimezailxiSavel sclho sftazk t solr of mejpduolvesty Ru j 2
zejm®na u starg2ch SidilT, kterlImi se autor ve sv® dis
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41 Kl asifikace hlavn2ch pS2|in dopravn2ch nehod
Tab.6 Jednopli W®awvyw2ch pS2]lin dopravn2ch nehod
200 | NEPF I Mni ENC RYCHLOST JézDY
200l lnepSizpTsoben?2 rychl osti intenzithD (hustotD)
202 | nepSizpTsoben2 rychlosti viditelnosti ( ml ha,
203 |neppSliszoben2 rychlosti vliastnostem vozidla a n§
204 lnepSizpTsoben2 rychlosti stavu vozovky (ng§gl ed
205 | nepSizpTsoben? rychl osti dopravnbD technick®my
apod.)
206 [pSekrolen? pSedepsan® rychlosti stanoven® pr a
207 |pSekrolen?2 rychlosti stanoven® dopravn? znal k
208 |[nepSizpTsoben2 rychlosti boln2mu, n8razov®mu
209 |jinT druh nepSimhNSen® rychl osti
300 NESPRCVNE BDENG3G
301 |[pSedj2¢gdnNn2 vpravo
302 |pSedj2gdnNn2 bez dostatel n®ho boln2ho odstupu
303 |pSedj2gdnNn? bez dostatel n®ho rozhledu (v nep
apod.)
304 |[pSi pSedj2¢gdnNnz doglo kophdbgedbygpptoii pdiadc i
apod.)
305 | pSi pSedj2gdnn2z doglo k ohrogen2 pSedj2§gdnNDn®h
prudce brzdit, mRnit smDr j2zdy apod.)
306 |[pSedj2gdnNn2 vlewwvevwozidla odbol uj2c2h
307 |pSedj2gdnNn2 v m2steaxvinhakldeeoyy e to zak8§z8no dop
308 | pSi pSej2¢gdnNn2z byla pSejeta pod®I n§ | §ra souv
309 |brg§nnNn2 v pSedj2gdnn?2
310 [pSehl ®dnut?2 jig pSedj2§gdnNj2c2ho soubRgnnN jedo
311 |jinT druh nespr&8vn®ho pSedj2§gdnn?
400  NEDCNéEé PFEDNOSTI V JE€ZDn
401 |j2zda na -bheeve®ba"s8maforu
402 |pr ot i pS2kazu dopravn?2 znalky ST$8J DEJ PFEDNO
403 [proti pS2kazu dopravn? znal ky DEJ PFEDNOST
404 (vozidlu pSij2¢gdnj2c2mu zprava
405 | pSi odbol ovg&n2z vlevo
406 | tramvajik t er 8 odbol uj e
407 [protijedouc?2mu vozidlu pSi obj2gdnn2 pSek&gky
408 |pSi zaSazovgn?2 do proudu jedouc?2ch vozidel ze
409 [pSi vj2§gdnNn2 na silnici
410 |pSi ot &8l en2 nebo couv§gn?

93

str«

(1
d |



1.AnalTza silniln2cmohnehodl ahoveRbd&8h?2 str

JuFoS 2021

411 |pSi pSej2gdnNn2 zdpednoh®hp2zdn2ho pruhu

412 |chodci na vyznalen®m pSechodu

413 |pSi odbolov&n2 vlievo soubRgnhN jedouc?2mu vozid

414 |jin® ned8n2 pSednosti

500 NESPRCVNh ZPS8SOB JE&ZDY

501 |j 2zda po nespr8vn® stranhD vozovky, vjet?2 do p

502 |vyhT b8&n2 bez dosstauped n(@&hnTol eéb)ol n2 ho od

503|nedodr gen?2 bezpeln® vzd8lenosti za vozidlem

504 lnespr8vn® ot &8l en2 nebo couv§n?

505 |chyby pSi udg&n2 smDru j2zdy

506 |lbezohl edng8, agresivn2, neohledupln8 j2zda
507 |n8hl ® bezdTvodn® sn2gen2? rychlosti j2zdy, =zab
508 $dil se plnhN nevhnoval S2zen2? vozidla

509 | samovol n® rozjet?2 nezaji gtNDn®ho vozidla

500 |vj et?2 na nezpevnBDnou krajnici

511 ([nezvl 8dnut?2 S2zen? vozidla

512 |j 2zda (vjet2z) jednosmBDrnou ulic?2, silnic2z (v
513|nehoda v dTsledkstpediiftk (O@cli ai®mu pgmrstaven
vozidlo atd.)

514 |nehoda v dTsledku pougit2z slugebn2 zbranhD (po

515/ nehoda pSi prov§dhNn2 slugebn2ho z8&kroku (pron

516 |j i nT druh nespr&8vn®ho zpTsobu j2zdy

600 [ TECHNI CKC ZCVADA VOZIDLA

60l |z8vada S2zen:

602 |z8vada provozn?2 brzdy

603

=

el inng nebo nefunguj2c?2 parkovac? brzda

604 pot Seben2 DbhNhounu pl §gtN pod stanovenou mez

o
605 |def ekt pneumati ky zpTsobenlT prTrazem nebo n§h

606 |z 8wadsvDiDtl ovac? soustavy vozidla (ne% inn§, c

607 |lnepSipojeng nebo pogkozen§ spojovac?2 hadice p

608 |l nespr8&8vn® ulogen2 n8kl adu

609 |lupadnut?2, ztr8ta kola vozidla (i rezervn?2ho)

610 ([zabl okov8nm?Tskebdku mechanick® z8vady vozidla
Set Nz apod.)

611 |l om z8vPNDsu kola, pruginy

612 |nezaji gtNng8 nebo pogkozen§ bolnice (i u pS2vDn

613|/z8vada z8vNDsu pro pS2vDns

614 lutrgen8 spojovac?2 hS2del

615 |j i nSitceke8h z§vada (vztahuje se i na pS2pojn§ vg
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ZJI GsOVCENE PENVERWOWSTROMOCE KWRERIOKY
DETERMINING WOOD STRNGTH US| NG 0AS KDRIBRA

Pavel LLeRonmana Hal amov §

PSi posduszeowlBmi2ch konstrukc? seprpoShil ®mygnek dyr anxein2s er
evhDnou konstrukci testovavy w@Estt rmét o dyn 2 sné mimeee Dtdraumk t ia
§nek je zamNDSen na metodi ku nedestruktivn2ho a semi
lerovy vrtmaD&ky® Kknaxi§ peuy2vsena jako mé&tctédauptakiwo edil ad
oug?2 pevnost mal tyr 8§ Kail eeagpar ivineg af Kk a mbgi ai kov8na t a
dSevhDn® konstrukce. adPloy obwvWiS@nh| dwumk | moSt it elvmau vl ast
zkougea®RDo®W& tNlesa. Ll&nek je zamNSen na prvotn2 vI
vyskytnout pSi mnRSen? u dSevhDn®ho tNlesa.

n
S

Abstract

When assessing wooden structures, we encounter problems in common practice where it is not possible to tes
the wooden structure with destructive methods and it is necessary to usgesaunitive or nofmestructive methods.
The article focuses on the methodology of Hl@structive and serdestructive testing of wooden structures using the
Kul er dris uséd,n camimorcphactice as a method for diagnosing masonry structures in which the strength of
mortar is tested. Kuler's drill was modi fied and modi
structures. After verifying the functionaligf the drill, the main measurable property was the depth of penetration of
the drill into the tested wooden body. The article focuses on the initial results of the measurement and introduces the
problems that may occur when measuring a wooden body.

Kl 28 owvl ov a
Kul erova vrtalka; dSevo; dSevhn@hak wie mm?y btul| as ;g nkh

Keywords

Kul &s a;dvood;wboden test specimen; borehole depth; flexural tensile strength; wood diagnostics.

1. bvoD

DSeviw jseoudabsm®t §l e vel mi @y W @stovual val snt nnoast teir i j8d. ewn?, ¢ e
Jad n & onepostradatebus o u |l 8§ st stavebnictvz, Hi storick® stavby | s
ktervichDkter T crielzepgpagate paotvredidezniconm@Be j e nutn® vyug?t co
nedestruktivn2zho nebo semidestruktivn2ho testov§gn?2, D ¢
pogkozen2, mezi kter® patS2 napS2kladhpbasl itroyh,ot ® u kdy[
di agnostika dSeva velmi dTlegitg. [1,2, 3]

DSejve anizotronpSn2s vmnoajtiersfdcifahi chounopiteukyptluvsg z r
bunhDk v prTbNDhu rTstov®ho obdob2 gpajhAt2zhol emB?tul st it
[3. DSevo | ez tcvhoeSweincok ®ho komplexu celul -zy, hemicelul -zy
podl ouhl ®mu tvaru bunhRk dSeva a orijeadmotalni®v Isc hd idygBN.rse o
[45] Je tak® materiZBhaememygtroskdppijckl snchopn® pAgyinoluds tni
na okoln2mprosvti §&dzt2Z8SeowdR2s i fyzi k8l n2 a mechanick
zvyguj 2 ct22 skl evd & kppshuzaohybi idakS e va v

PSi hodnocen? kvaliwvgedbayafpat belya kh evip®osilietdon 2v |daost

nabTvg na dTl egi tost] nedestrukti vnpo gak oszemazrdieSsitu,ukb el
kl 8st elVl®mgnostice dSevDnlch konstrukc?2 je mnoho zkuge!
T nedestruktivintd8matogdgsouzen?, mNSen2 vlIhkosti, ul:

T semidestr ulkodporo® zmet8d@dky2 trnu, odporov® mikrovrt §

'Pavel LernT | enkfgtechymsack® w BrnhD, Fakulta stavebn2, BDstav stavebn2t
Romana Hal amov §, Ing., Vysok® ulen2? technick® v Brnh, Fakulta stave
Romana.Halamova@vutbr.cz
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T destrukt iivznko unjeetn®*d yd eavkruo srtovhww hk DgnNzkougk ohyquevnost

(3.6

Ll 8nek se zablTvg mmodidbukadke eK§| eryeth@gudazdhRy yykge
diadnostiku zdRnTch konstrukc?. Kulerova vrtalka muse
aspektem | I 8nku je porovngnzg8whwioubgtyi vna Tp&Kuhesobvolevd

2. EXPERIMENT

Hl avn2m c2l em experimentu
kter® se |ligily rTznl mi vi hko
vyug2vsg pro di angsntorsutkick2u. zdRnl c

byl o ovhRSen2 navrgen® me
st 2, Pr o zkoudgbey2n ®v | parsatxni
h ko

21 Princip zkugebn2z metody

Pro stanoven? pevnosti malty je ve zkugebnHRrazed vz v
technickim a zkugebnzm YWstavémubhavebnamkaeadedekpriood
zobrazenana obr . la a kter§ byla pougita pSi experiment §l
Vrtal dSejdan2v | §sti vybavena zaS2zen2m pro nastaven2 pof
st upmerRa xi Zznamen§ t2a5 emt®3N epko.| tRUo ona8d ek se vrtalka auto
konstantn?2 pS2tlak, tj. konstatntn2 tlak, kterlm mus?
PSedepsanl pS2tlalpSpdnzaljlkwy.t DRSiptdigagoastvice zdNnlTch |
postup zkougen2, ze kter®ho vych8§8z2 | postup pr8ce u |j
Pro zkougen?2 devhDnlch konstrukc?2 bylohnkon®twvukai k
ci 81 nz2 tvar pro uchycen?2 do vrtalKky, kterT musel b
8k pro vrtg8§n2 do dSeva. Pro tyto % ely byl vypracov
§d &loav ovy ®ho kousku, kterT pTsob2? jako spodn2 | §st p]
dotagen matic?2, stejnhN jako tomu je u standardn?
zeno skl 2] iudclhoy,c edno vkrtteSrk®hpor obydlSevo. Syst ®m pro uchyc

= "\”"[". (AR Wit
Obr.la El ektrick8 Kul er: Obr.lb Matice utagens8cena

22 Zkugebnz tDIlesa

Pro W ely experimentu bhyldr uznvla§gbSewmo, pzoer gkt ér Trcfhe no
smrkov® dSevo. DSevo bylo vyb2r8no tak, aby neobsahov
hodnoty. Pro pilotn2 mhNnSen2 bylo pougiltan 2 SFTKG&Gean 520c h
a d®l ky 2000 mm. D®I ka nok unperli tehe tp Stellllpe s Tv fmluraSpevddsieu gz n 2
vtahu za ohybu. Prée t anoven? takudwn os triozwmDr y z1259k300mnc ha tpXxloe ss t5a0n o
pevnosti tahu za ohyb®0T 501 950mm.ZbT vaj 2c2 | §sti byly vyugity na star
vitalky. Zkugebn?2 t Dlsausga8rmydl g Sn e j1@0r5v eU Cv yasgu gdeon au svt § 1 e n 2
namo|l ena a ponecl€&€Pahtve GodkegeélBrzhéh tNles byly vytvos
byla aklimatizov8§na na relativn?2 vlIhkost 20 %, druhg8 n.
zkougky provsg8diDny.

23 Stanoven? hloubky %wowugkytl akov® a tahov® z

PSi prov§g§diDn? vivrtT byla vrtalka nastavena na pr:
vit8kT. Spirs8lov® o prTmRDru 5, 6 a 7 mm a jeden ploch
nej vhodnhRj g2 prkutebo?2 met ®teseNhbyl o provedeno vgdy 10
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zn§zornN@® HMhoobka vrtu byla mNDSena posuvnim mnSztkem,
2b. NamRDSen® hodnoty byly zpr TmRrov8ny.

el

Obr.2a Provelen2 dotmkugebnzr Obr.2b MNSen2 hlouby vrtu

Nazkugebn2ch t NI EBE30E30MMMbyYI azmPi gutRdaak up evven ossmNr u v I §k
postupem dl e [7EN ZEthng&léAa,mmgevseo Zbkugebhaobtmt dntsn? sil ou
porugen?. Na z8kl aby@vypmNSena ¢clpzkuwadsbotwi&hddden NDnosr mov ®h
vipoletni{lho vztahu

co:—F"BX @)

’ ab
kdef.oj € pevnotekur d $e g BVIGNKN YT Froj € s21 a pSi porugheamdb zkuge
jsou rozmlDry prTSezu zkugebn2zho 3a@zorku v mm. Zkougdgka |

Vi §mci sdhRynboe®2pevnosti byly vyu4pi42y79@rimuglebdéb il
t Dl esa byla podrobena |tySbodov®mENoOoEXNb ZPBAaALIKRK| ddddv a0l
zat Dyloovgsit antn2 rychlost?2 do dos adgaburaohybeyine y shob s raat po m
nor mov®ho vztahu

18F,,x

fo=—07" @

" bh
kde f,je pevnost whybu vN/mn?, Fmax je s2l| a N,Sib pjoer ugZedne a viarof euzvlv gk a
vmm. Zkougka je3tobrazena na obr.
Obr.3aZkougka peéwaRostriovwob Obr.3b Zkougka pevnost.i

24 Visledky a diskuse

N a mn Sedna® pevnosti Waku, pevnostit ahu za ohybu a hloubky vrtT je
20%, 30% a 40% vI hkdoab.tt?2 byly zaznamen8ny v
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Tab.1 NamNRSen® hodnoty zkougenlch vzorkT

Zkugeb Pevnost Pevnost Vr_t§k Vr_t§k Vr.t§ert§k d
vzorek sdanou v tlaku [MPa] v tahu za spir8l| spirg8 spir 8§l R am
vlI hkost ohybu [MPa] B ntm B ném B nmMn
T120 % 20,2 293 37,38 34,07 25,49 21,388
T2 20 % 24,3 34,0 36,93 33,4 26,27 18,5
T3 30 % 20,2 29,3 39,77 33,2 28,86 14,0
T4 30 % 25,6 36,8 35,55 30,51 21,2 13,78
T5 40 % 154 41,2 47,14 41,15 33,73 19,04
T6 40 % 16,0 455 41,39 31,25 28,14 14,85

ZtabulkyjeBSejm@e prTITmNrn® hl pShhbyvajetT2mepsMTmBuemm srt§
vzorek tedy odol §w8tlg®pne pp (T Tlir leuw,trape§bak psbgkloEZzn 2k vzor |
jsou ovliivnhDny struktmusdu biSevadh&atend @ owtSked/ Ve meSd ep S
namNRSen® hodnoty uk§zaly, §e tsleakzw,ydyfud @Ixj2@ 2seh vslthukdoi s2t 2j i
mNDl o platit i ut ah@newaerm?hypeaynamsitgiakiv thddrkt e§mchodrzor kT
Zhodnocen? dosagenlichzgVv®redkdhpeovité&npapssgno v

25 Z8vDr

Vr §mci experiment8&8ln2ho vizkumu je hlavn2zm c2lem |
stanoven2m pevnosatj?2, uk tneXn® cea djs imsneaky i éhikoow Tt ¢ o j iV Wdakwz k u mu
provg8§dNna wb8hkapdkjlagPesfvEzi budet lpalowenam®b2lpewin®lsen.y Ter
by mohl podat konstantnhj g2kplSédronmny)j g2enuk e piSels nDy ¢ mat
vztahu, kterlT je potSebnl pro pS2padn® uveden?2 Kuler o\
Kol 2saj2c2 hodnoty mohly blt ovlidaDgy zkgmsiothdidenasyed
vyugita klimatizal n?2 komora pro nasycen2 zku@pelm2chh t
poznatkT o t®to zkugebn? metodRD | zneal egewndi tk,vafggéet m8ho
kal i brwaahn? ho

PodRNRkov§8n?2

Visledky uveden® v ||l 8nku byl yJ2068R8nyNGvrBmaitB8eie
semidestruktivn2 diagnostick® metody pro stanoven2 pevno
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POJEDNCNSTAKNMOVENE OBVMKIIIEHIEHO Z POZE M
VZEMNDnhnLSKEM ARECLU

TREAT'ISE ON DETERMINATIN OF ORDINARY RENTHICE IN LAND LOCATED
IN AGRICULTURAL AREA

Moni ka Dol egal ov§

Abstract

This paper informs about the specific issue of the determination of common rent price of lands located
in anagricultural area. Specifically abblands which fall under construction of another owner and also lands which
form open space between objects. In Czech Republic there are agricultural buildings situated at original agricultural
lands which still have different owners. These agriculturehgrare according to regional planning predominantly
intended for agricultural production or for storage and there is not a possibility of another comercial use such as
production, trade or services. Determination of the usual price or rent of land ubdidiag of another owner is
complicated because on the free market these lands are almost not being sold. The content of this paper simply clarifies
situations. The aim is to state chosen methods. The processed information was traced from the ptivatefgmepert
witnesses andSI VUT.

Annotation
LI 8§nek informuje o] specifick® problematice stano
vzemPDdDI sk®&m are8lu. Jedn8 se o pozemky, kter® jsou je

tvoS2 voln® plVichgk Gnezjepaootbljve kp vodn2ch zemRdNI skl ch ar

stavby,t Sdteedri®h jyh @s 0 @§ kjae vIiastn2k pozemkT. Tyto zemBbDdDnl
pSev&gnnNzemDaellysk® virobnD, pS2padknmole ®s klead @ h§n2i,n®a k
(viroba, obc hlord inte boob vsylkul gobuy )Jccenu pozemku pod stkol®hoji
pozemku | e kmankp | s |k §oidso@ ko v T mi pozemky se na vobahe®m t r hi
| 1 8nku je zjednodugen® objasnhDn?2 situace, c2lem je pak
ze soukrom®Pazeaheplke®@zxeaWac b®I

Keywords

Land, huilding plot; market value; valuationent.

1. bVOD

UzemNiNdts ar e §1 Ppozenky sktaerre® nf sou pSedmNDtem ocenNn2?,
aonhezastaviDn® pozemky sp S2upoavdaln ®p onzeeznmk To bpjoedk t yt. avwbou | so

vkatastru nemovitost? jakasrasbDaibBhSppkemkd aeng§tivgBho
zpTsobem vyugit2 manipulaln2 plocha, SppScpiafdinctkTjmi npsS2 pl
pozemek zastavRhRnl stavbou, kter§ je westuwmmasBSainotvehnh?2 mi
obvyk(lt&hgjon2 ho) n8j emn®ho

2. OBECNEOJEDNERNBVYKLEMOIJEMNERMIOZ EMK §

Pro stanoven? obvykl ®ho n8jemn®ho plat? obdobn® z8§
n8j mu nemovitost? je tedmy maov@kleadd cjeadvd krpro® oandg A
t Seba wusilovat o zaprowyyuni2t 20 dpeonvdM®&HN & cFo rdeavt m&rg2z e

Definici obvykl ®ho n§8jemn®ho je char ak tMerzoivns rbol d?nzzkc!
0 ¢ e Rohvstandardech (IVS)ATr ¢ n 2 Ng§j emn® | e kedhklyddlvabhBt | Betlkh, naa

majetku pronajatkl at u ocenhDn?2 mezi oohbbtﬂﬁrﬁwmpm@nﬁejm%:mmtezlaerpaaéi!
vt ransakci gosll&du pentipe@ b @n¥ho odstupu, po S8dmrstimjedmedar k et i |
informovanDiD, wv¢s§@iinvnD a nikoli v

Obvykl ® m&jmomn @ ozgetmi? coe svnutou a funguj2cirgmynh
principech, tedy |jevkumdthwsemowniathd dk moy lag p@mpdjSamAa®ho. V

"MonikaDo |l egal ov §, Ing., B/rrymsk ® st @w?2s dwedcr?nbi @ ki®n geenirstv?, PurkyRova 46
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zde wyagaky k|l ® ceny ner moxd eémys t $t g vakbonp Géolp oplcoezeegmikmit asvby na
p ost gsoubar ®avba pozemek)n e b 0 St redvistns ebchsaje. Existence stavby qpo z e mk u - j i n ®|
viastn2ka je dlhvykle nepS2pustnsg

Pokud se tTk§ vige obvykp ®he mkndssjkeGnnr®hmu bzlei czeazsdtpaavkn r
odokol nz2ch zem2, zejm®na pak od zesnpecs fri @x\8i nwtnm u gter gpnc
nanNDm postaven8 mohly 2t a zpravidla dosud tak® | ast
stanovens? vTQashﬁjvE)mﬁ@ho!z jinak ug2vanlch poizemhadvi Tc
oblanskl z8kon2k, ktlena lrawﬂ»lwlajl/eldmnoncoesntﬁ vdinaes tin.i ckT ch pi
astavby.

Bl oha wurlit obvyklou cenu pozemku pddkotv@®hwo p ojziem
pak (nejen zohotod Tvodu) vel mi sl ogi § a koomelnmkkov grey), |jmrseoo$ asd
se obchoduje jen vijimelnnh. dpkcifiigc boyu os intapascginona | ge
obchoduep ozemky vol nT mi (nezastaernTmi).

D&§le je zSejm®, ¢ge skutelns§ t r g nohotopezenku sep @ \eanky pdi

n
t

vytvoS? ag sjedn8nzm | dohodou me:klupojcihoitnnlr;mSa vbeag
| koupi takge agvidget®nEma2l Rroetmn2s¢eidpSedu ani ned§
pSesnhD odhadnout . O nv8yj kel mnn@rhtwe rza h Poeelekw ddenhDn2 jako |
penhRNgn2 | §stku, za nidga nb®m doaknal mggmakyue tzenkDmPik asbhngba pS2j e

Zvige uveden®ho vypl fodh&dcelsganpokpud fdepSeclecpSed ak
jedng se vgdy nikoliv o pSesn® | 2ddmhn) almrght ) end lwadu.ha

21 Obvykl 8 celna pozemk

Pro stanoven?2 obwerkad ®v ceimiyd msomrjestknot N8 ani of i ci 811
aanik onkr ® n2 oceRovac? pSedpis.

Vob|l ansk®m z§k ®m2ky el .udspaist2i@Haddot a-l vDEpi , weigBdSdh,
jejej2 cena. Cena vBhDci se url?2 jako cena obvykl 8, Il edage
V. z8ko1bDIo9sh . 0 oceRov§gn:2 maj et ku, prosinee 203 Nn 2
j e 2vodstl definov8naveolwPhP§ Vileeim@0®my bod def i ni ceAQbovzygk?lSs8e n
cena vyjadSuje hodnot uN8vslceid read) aprddk? 2 vs’elletnoa@d@pmadshlizamin 2 v N
t ®t o definiceAGbmlyrkdna cteahkatdorvgytj iad Haj et kau unrel P @ oss b Wiy Hry2 |

zesjednaitil ch cen
D§le je novhD v z8konmPdmvmdnPhh®h ups8dpadeche kdy n
oceRuje se majetek, aktsdrug§ bjae t Adgmigymcvwsma ntoad lotuo:se pr o Y

rozwmhadovan8 | §stka, za kterou by mDRDly bTlt maj et ek
kupuj2c2m a ochotnTm prod§vaj2c2m, a to v obchodnzm s
pon8l egit ®m mar ket i ngal,a kidnyf ockrangodv8a nzt®, sutw8dl ijvelna ni kol i
pro Yl ely tohoto z8kona rozum?2, ge Yl astn?2ci smiDny | s
vztah a jednaj2 vz8§jemnD nez8vislei

Zt Dcht o dTwebadfhad nkaolnckir ®t n2ch pS2padech postupuj? i
z k u g e nsovstd?o mé . Z8sadmAdt alk ny debwyek|it® vevdam®m2 mh e d o tay ,

Opti m8l n2m zpTsobem jej2ho ur!enzmjeeceylznm@mh)cometvrp@mnc
obdobnlch daore@&mkgS2vypadnhD srovnateln® Il okalith. PSi pr
napozemky, kter ® se nac ho8bzdeojb?n Ipcond |fe§ mpey enrd nc2tsdp épolcS8hn u v

211 ZemNDd®I| a kve/&Zleynn2 ch pl 8nech
ZemNDdNI s k® paorhel 8eldyu j%szoeumnzz ch pl §nT um2sSovsny ve spe

prim8&rnhN zamNRSeny na zemNRdNlIskou virobu a na skl adovsé
vybran® Yz e$wn|2 opd I8y InR.p Lze konstatovat, ge pSedepsanct
virobu byl o tv@®mdbc 2dloRk. o ur® ivte® odl i gnosti se u thPDchto p
dal g2ho mogn®ho, r e(stpyetkd i w&z pyS2pasu njee dryartgli it T ¢ h %z e mn 2
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Na n§sleduj2c2ch obrg8zc2ch dwow T2kl ahldyl dkaolui tYaz e mn

VI Segzr azf i ck® | §sti Dzemn2ho pl &§nu obreceSstB@09 cez mln
vroce 2014), je zobrazenmwab r 8z ku | . 1.

-
-
- =
-~

2 = n 7 ?n- = il / / / [l ]] [=fed o 1 11 X \".“\ [l |
Obr.l VT Sgz azick® | §stiip SPP loabdc &p.oSsteS&tTSevei ce u Brna zaSa:
VZipl ochy viroby zemDdDI sk®
(zdroj: https://www.streliceubrna.cz/asts/File.ashx?id_org=15743&id_dokumenty=2495

APS2ptiehkvnuegvirabn2 zaS2zen?, skladovac? prostory,
podnislkbTi 81 n2 zaS?zen? Last@atbyy tprchnizaln®e vy dmpuenuocsi tvii | r
komunikacep ar kovac2 plochy ppodophtySelrl echd@®m.®lzo!| W2emh2 i okras

APodm2nel nfu @BI%M!SQ}rﬁ;@acZ st ani ¢nea | pooohbocnhnol dcnh?  hpmrootd e j n
produkty zademivryirtbrDai@a 8 pZreomow0dd ey st ven? a. stravovgn?2 za

D&l e je uveden viSez z DPz&EmBhghoup!| EnEl mP®hrnaB®gckhok
viroce 2015 roceaddhay202B)P v

G
ey

e, |

Obr.l 2VT S@z aZ i c k® s|t8s tRy cthfh onvDprSe ck | KandD gprodle nikiTo wh § Ves u R
KnNgnou zaSazen®hioplvoec hfyu nvki|rnozb yp |zoegned dMd s k ®
(zdroj: https://lwww.rychnoxeity.cz/uzemnplan-mestarychnovnad-kneznou/d4.314

AHI avn?2:pozgmkystavelait a S2pzreon 2z e mNd Nl wlkoahy TprodduzemNdNI sko
virobu, pro malohospodaSen2, zemRdRIsk® slugby, pSidru
a zpracovgn2 dSevn?2 hmoty vfunk rk2onmewy wn¢i tv2ynb apvleoncohsyt.i s ou

APS2 pustn®svguly tvadir 2)ap3»? zae no’c hkr anN ar e§l T,klstdav pyS2anc
souvVvi sdeg nrrocwr fsunkc?2, slugebn? byty a dopl Rkov® obl|] ansk
souvi sywjgid¢2 ms pl ochy.
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22 ObecrpPilgt DNn® cenh

Cena zjigthDng nemovitost?2 se diattd @oanRn2c.envivd lcdd gk
§ jako zjigtnNng cenacegmwa padmiincijgesatarbaigi hWdmdAtdoklnia B d v

j n
se tedy wurlJuje zjigtnDng8 cena stavebnzch pozemk

e nazyv

pSzZpadDbd

3. STANOVEKEI EMNEHROOZE MK J ¥ MO G N BOSTUPY

Dle vige uveden®ho popeda®@hT jgr| mognBemiSj poma®Rupay :

f odhad vige n§jem@@Prmnpor ob®mnhmch pozemkT,

9 odhad vige ng§jemn®ho p oan@re pa D e rakptSe Sl arh opsarzaddvyn §
srealizovanT mi a nab2dkovimi cenami pozemkT

T stanov@re2 n§j emn®ho pomocenyprpoesmkEl 23 i gadh® dI e
(oceRovac2 vyhl §gky).

31 Odhad vige nt§jemna®hpougi tT ch datab§z?

Pro odhad obvykl ® ceny (trgn2 hodnoty) je dTIe,gitT
urlen?2 obvykl® ceny je ¢g8douc?, abiyealoi pov anKivé/h 2/portsoedne? j
t®t o datab8ze sloug? datab8ze znal ce Ti(Noadhh a&2djceen)2, dionf lo:
n e mo v i hitm/ewwwé.cuzK.cz, zRegistru smluv lttps://smbuvy.gov.c2 a realintedl iitnnz2ecrhc es e
nebonovin.

32 Stanoven2 vige n8§jemn®ho procentu8ln2 sazbou z
Jednou z cest stanoven?2 obvykI|l ®ho n8j ehnond@hoot IJ ep rjoenhac

viDci au zjpeljs2olkbo ug2ve8§n2. V todvoz @S2 pal foebsveyskjh efmenkealijnoy d zpa t
pomoc2 m2r y[3L.l0bwiytkallimzac&¢ emnT m se rozum2 n§jemn®, kterc
snemovitostmi, nelzeezd&tevpgoiyamerdzsk onBjektcu, kterl
vystaviDn nebo jinlT zisk plynouc?2 z podnik8n2 na tomto

Vych8zmeprincipu, ge vige nS8jemn®ho z pozemku se o0C¢
alespoR pSiadllo gnidn&kop?ktoerT by vliastn2kovi pozemku ply
| 8stku investoval na Yar ok. Pro stanoven? vige vinosu z
ucelenou Sadu %rokovIiR$2 stawperh® pjroo S eJaehy® odibsdkodrrt.n2 ch s é
dl uhopi sT

33 Stanoven2 vige n§jemn®ho ze zjigthNn® ceny pozerl

St anowlegn n§j emn®h 0 pomocc?enpyr opcoeznetmk8ul nZj isgatzfbny® zd| e
(oceRovac? myy fpitafizgue yo)c ecRov ac 2 z & y p bpfSPki yaziey, Ip.o ll®A&yt alt.n?
nemovit® vhDce wngiveBl en®n

4. SPECIFIKAPOZEMKWEZ EMnNnDnL SKARECL ECH

Zaj 2 mpwlhhedem na problemati kuem8d plrsokniag mimi@si.2 § |peoczt
NezastavilDn® pozemky az e@mlxeksk Ipcond asrteasVl leacthnin i ekttver ®s tb8ytl uy
PozemkoviR(doed L[i g St8&tn2 pozemkovl YSad)uzjaaRo §pej isal
postupoval dl e pdadnp@ﬂ(ryanhpme)th[lzm@Tobdobl\FapnénetC\ced@ckal/z(zre
pokynechz roku 2000 a roku 2004 bylpozemky vz e mn d Nh s & §rcdzx dh Mapezergky prz e mNd NI s kou
viropuo avierzebmdml skou, kntae rpSo zean®@@ K lden | B InOISPprart enlkr ea | n?2
“ul ely, pS2stupov® komuni kace apod.

Vt Dchetoodi ckTch pokynech je shodnNpaxermedoayu See suiage
a ostatn? pl acemNdil crka®) &l @ | yr ceenn Dtma#nsotvil j ceb vwyek | v®hgoi, m8 jr
zazastavidDn® plochy va vbghat b2 0Bl Bimhdr oje: vidmdl g6 pr axe

Autorka |1 8nku prohledala veSejnhD dooladuspgle rBlengidet r

byly stavebn? pozemky u Sady s nflauvt op rpoSiab|2inggmify N dpbSeav & I
ng8jemn2ch smlouv8cHK| fjlsa®,u0 Gt akyl /Uhva8.d DMrya wi delin& vz vy qnd Vv &
dol ogkatmDekhyloahs we aohurviSuct a. N8sl ednhD pak od roku cca 201
AskokovhD zvIi@Genhak| laha,0 a@ag 2pSedstavuje navigen2z o 100
kesml ouv&m) |jig obsahovalytumtaa/rycgwﬂ@m,@rije/hnﬁpehm@amll'gla
byly nezastavilDn® pozemky pronaj2m8nyp$%2apad!d g2e miBdsnlksyk Ti
kdy se jedn$ednpoz®mkfuwk|l nzm cel ku, dl eNemBaotrav dru®,0r
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vol n® pozemky mezi objekty zeaDgNl Bkéky sapSebptbzmkivy
celkemser oz u mnNj 2 pozemky v druhu pozemku zahrady nebo os
evi dokaadIr uv nemovitost?2 v druhu pozemkuspgalselawiDmS8¥%|pé loe
vyugit?2).

5. STANOVENKI EMNEAHODZ E MK §

Stanoven? P®jzemic@noyd Bl sk®mp SapaEMD u p¥2 m®ho porovns
nNgj emn®ho tosmBujcohk edatreTn® crh§j Imyk avl i tAucsht §$ @ n Ipohiy b U j§
odkterTeBssdNvnel ze odchTlit.

Urlit trgn2z n8jemn® je pak mogn® mprr\8n2dm zlkar opibad §p rt ¢ v e
ceny pozemku stanovep S2 npilomt ov niE@a Imi zmvasbreidiioe h amimi poxemkdFuh®m kr ¢
st anroodemt u8l n2 sazba (m2ra kapitalizace).

Vych8z2 se tak =z principu, ge vige n8jemn®ho z p
kop2rovalo vasos2kavierpobgmkl pl ynult,r gpemkowd pbeyn Dpnz e reSks
na Yrok. Pro stanoven2? vige vinosu z takto ulogenTch
“%urokovich sazeb pro Segerk® ndmdath? .svaR&@kbs ¢L@NBs &z ) v o8t Stam 2
PSehliTembsnosti st&tn2ch dI5dorakp2®8jdprodustrac lvedenb? gtabaee.r ok u 20 1

Tab.] :Vinosy st8&8tn2ch dluhoPd sT v obdob?2 roku

Vinos koge st8&8tn2ch dluhopisT s prTm
Obdob 2 roky 5 let 10 let
2020 0,19 0,80 1,27
2019 1,49 1,45 1,60
2018 1,48 1,59 1,96
2017 0,60 1,05 1,62
2016 -0,94 -0,20 0,47
2015 -0,37 -0,08 0,53

Zdroj: https://www.cnb.cz/cnbI&T.ARADY_PKG.VYSTUP?

6. ZCVnR

Vige obvykl ®ho nTyzemhD@lNo skl pbzamk§&tishystaldieir ®®H & o u
viastn2kmaS$Si | uml8antrfa@m?2 ho postupu, t ] odvozenZzm z ceny
kapitaizace + obecnhD platn®: kvalita vistuBougiet2zZ8w$sm@&h o ar
ngj mT nemus?2 blt korektn2, protoge vlastn?2ci pozemkT |
jelikodg se svianinipoxmenkegnanajrmogmost di sponovat.
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VLI VY P3SOBENE NAAVEBNE CHCIMMADWRBN
PANDEMIE COVID -19

INFLUENCES ON THE PRESOF CONSTRUCTION MATERIALS DURIS THE COVID19
PANDEMIC

Karl al'H8va

Abstrakt

VTrNObci a dodavatel ® stavebn?ch materi 81T se pot Tk
typT virobkT. Soulagzdabhl deozt¢i JaR® deipint at egpotvSemp@A c mn c
vliastn2z wvIirobu. DNje se tak d2ky | asov®mu soubDhu mnoh

Plasty jsou dob D pandemie s S ozvdBrnaya optrrdi mMEB&@WE gn N na viro
pomTcek proti pSenosul vjier ut.akV@ | \kyBu gnintoog srtav 2 epd mesrt8zov®
kter® je mnohem | astDji JedemgnedYdveazobj gdoBv&novanlinian ec.
virobn?cdl kba®plarcziicah v I r oNecdlo sptlaa setk§ ApM ratdi$af o wi i WRUujve ipl ms d

nathuvEvr o 88l edn® st ahdwgnad BVaspy vwiraznh pSilsgstkous ke k
Nast 8v8 nedostatek m2sta na |l od2ch, letadlech i v gele

Omezen2 nebo ukonl|len2Evviopdbhy zwktwens péohv ok wetn2e ky, s rc2e | r
anedostatek kovT z Asi e Cenakmporig in8emdorunraJvsyt guo vcgeal? onk dcieins k ®
burzk ov T

Viekl §8 kTroveowns Klomdlnk Tra sd d¢jlejm?2 s §2 § e dv@nrpaoedfaashi |1iok y
zastavit. TNgba kTrovcov®ho dSeva se tedynompsTupmdn sjne
samotwtilnumo vi§MEby k Tr qv caolve® htgdbkBeSewlapnul Tch dwexpatiemn?2 vy
kang8§ly, kterymiezk®ho®dBeveammpiultujlepSedevg2m do

Restrikce spojen® se soulasnou pandemi? ovlivRuj?
pro | ogokTkupwvdodej, al e i \sjaamort 2nohu anolng@@b@ﬂaomlmsam(b%nmm
stavebn2z produkce V soulaagpm@pBoutko vgabseeyig8reéchabdidk

Abstract

Producers and suppliers of constructinaterials are dealing with rising prices of raw materials, Seshed
products and lots of different types of products. Insecurity of input raw material sumpligsofluction is on the rise
aswell. This is due to the concurrence of many unfavourainbeimstances.

Plastics are now being directed primarily to healthcare, mainly for the production of protective aids against
virus transmission. A large amount of plastics is used for disposable food containeckaminma of goods, which
is now more tharever ordered online. The outage of production capacity of global plastics producers in the USA has
the biggest impact on plastics prices. Lack of plastics in the US influences significantly the quantity of plastics available
on European markets. The supgent withdrawal of plastics from China and Eugosignificantly contributes
to logistics complications. Insufficient capacity of transport ships, aircraft and rail transport makes delivery times
longer.

Reduction or termination of production of some sarsltin Europe, rising emission allowance prices, tariff
restrictions and a shortage of metals from Asia are contributing to raise metal prices. It is seen on the London Metal
Exchange.

Although the longterm bark beetle calamity is not at its end yet, dt#es lave succeeded in stopping it
in many places in the Czech Republic. Logging of bark beetle timber is decreasing aiug itlsgpeases. The increase
is caused not only by the decrease in logging, but also by export of this timber abmtiad|gply to China, which
is aphenomenon of the last two years.

Pandemic restrictions have impact on availability of workers for materials production, products logistics, sale
and onsite assembly. There was a slowdown in construction output in spring and s@fffeHowever, a recovery
phase has been seen recently and demand for many materials exceeds supply.

'Karla H§8va, |BgnhRetbshgyv, sVYRANK R o v8a&laWBHhdra8316@usi.vutbr.cz
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Kl 2] ovg8 sl ova

Ceny stavebn2zch materi 8l T T; -1®edagdtratyomk §89drrovi n; pand

Keywords

Prices of construction materials; lack of raw materials; Cdddandemicprice increase.

1. VLIVPANDEMIENATRH OBECNHN

VIiiv pandemie nlazm?2hcij eseznraajm!Ti.l,iZ§v20e vyug?2vat or
pot Seb. Tomuto trendu se n8slednhD pSizpTsobil [ trh. C
spolelnost2, zlepguj? se slugby vr8cen?2 zbog2, rekl ama

Pademi e mRDl a za n8&dkdkaexkt dlesck@®@heam8E &zlhmrdset 2 MebhbNDhem
aome zeanltybuzHdd@?2 wvNDdomil a, ¢ edondeSlvzkey Lszphopl g@hhealsto pjoi unziec hn ak
Ng§kladovhlD mTge Asievl Wod ] @2b owar inaendtoorua, z 2a vkgrai kt vi pcokkgh ds2ohuo] €
z8vodu, nebombhDkeldkoddnRimal di mRs2cT, nddgs kloitewiattedgin.al Nd
patrnT n8&vrat kritickTch Ilngst®%v sdiosdBaSaart 2e | ssyksBth®@muS ed ddz & \ee |
vTli pS2padni mdall lkekwWhn [lkah§mznid 2 .

Dal g2m dTsledkem je snaha o drgen?2 vygg2ch z8sob
vipadky dad&eeu vwmygg2ch ngkl

2. VLI VY P3SOBE&CY SNPACEBINE CH IMATERI C

Virobci a dodavatel ® stavebn2ch materi 8l T se potlk
typT viowlb&ksinD Sroste bak® nejigtOhnadozdat ek vnsot guspt nv22¢ h
provl astn2 viIirobu. Jde o dTsledek | asov®ho soubDhu mnol
stavebn2zch materi 81 T, ale [2] na jejich dostupnost a d®lI

Za nejviznamnhDj g2 vlivy :autor |1 8nku povaguje n§sl e

f vipadelobw2ch kapacit glob8ln2ch virobcT plastT vV
cog se okamgithD projaelvei lio vn eojbean oviedives atgar vienbynsil cut, v 2a, u

1 nedostatekl odnkkccrht ej ner T a rTst cen kobsné| neSeowravys ey
meda rol nN Y%dajnhD v2ce negdg tSikr8t),

T rTst cen nhRkterzBch Hagtpriz®, Tphashbuyr

T odstaven?2i dkoarTank WhHI§ m, omezen? viroby z dTvodu j
Akurzarbeitun,

T nedostatek pbeeh® amezeh?P mebo ukoEwlremp2D,viroby nfr

T nawygovsgn2 cen eaitshAkpmaopdhauteddéky vigpennlich hydr §

T vel k® mnogstv?2 materi 8l u jindy ur]len®ho pro stave

T vysokk popt &§vka USA po Sezkuainyvd RSB, sn2gen2 mnogst

1 pSedz&sobovg&§n2 olmrpododechteb?d) el nost?

T enor mMmPptattSeby jednor8§zovich plastT ve zdravotni

pomTcky z plastT),
T upSednosbywhNDebugljednor8zovich pomiteabpSedi mly ah.

textilie po cel®m gpvpbOdeyggmvpty sdRakapacctv?2),
T ng§rgpot Seby obalkowT8hio pnfaetseurniu§ | |u§sthiop halao kb/égH a d ub ac
ssebou wgastronomiiedost at ek kartonT, obal ov®ho materi 8l u
T zdragovs8n2 ropy,
T zvigens§ Lpopyt wk avuddei e8&hk vIirazn®ho ogiven2 | 2ns
T neprTjezdnostvBuezsk®hqg pempha nhDkolik dn2.
Restri kcsee sspajleass®ou pandemi? ovlivRuj2 mnogstvz pr
logistiku virobkT, prodejvjaainé cih samethéghmomidisB ¢ xwde 20
produkce V soul] asn®?2ad oppddppvveaochac @z yl§ ugeihnam2 dk u.
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=100

Pramér 2015

1357911135 79111 3579111 3579111357911 135791113
2015 2016 2017 2018 2019 2020 2021
Produkce (sezénné o&isténo) = Produkce (trend)

Grafl1 l ndex stavelbR?2[ Produkce v

2.1 Plasty

V. dobD pandemie enormni vzrost| a s}@potséwel’.lgéaovﬁeldnopré
dozdravotnictv?2, VIiraznnD vogmak evigdXtvizd Smisaslo §fSteib a malb@d k

doonl i ne arkoesftiSieed?® spot SebhD jednor§8zovich plastT v

gas!

JedennejviraznhDjg2ch vIiivT na c¢engl ol &lsnt2Tc hm8v Tvrl opbacdTe kg

BNhem | @tTas o200i210y zvi padkypai d @iy 9 opuovki Isees 2zx&sowb. V srpnu
pSinuti/l odstavich $@ad&r eet wvocLhoeumiscikalnD a TesmamdenBe?zp
soulasnhD zpomalila vI rzopTs onbai | nan onhead opsrtaact oevki gptr2accho van 2 ¢ h

vamericklch4pS2stavech.

Takzvamndlnedpn?2 m héeb2!~ke1mnd~oryu a2 @dImn2 k tboruSezas§hl a p
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zvigen2 cen a zpogdnhDmhn2oviicho oy ViSA®éiv@ve$@ghD.vpr Tmy s
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2.2 Kovy
Anti dummpilmgowve&8 dovezen® materi 8§l yavy Asinedosztnagén:
prodovoz materi 8l u, zvli genl export do USA u nBhDkterlch vl

vyprodg§n? kapacit u evropisklEh wdoodRA?> vdd ¢ Dwmktlearhl zccha
pS2padech jndsabuPevidy® opr ot konci roku 2020.

Dal g2m vliivem pTsob#&thfm naeszwipiReES® kT ¥ odimimgEW h
jako jsouTurecko, Asie, Rusk®rbskaol i Ji gn2 Kor ea.

Ceny surovin od posl edn? |CenaklotvwlhnjiSeahdrun20 Qgov yehime c
naL o n d | burzek ® (LME - London Metal Exchange. V1 v o] ceny hlin2zku na burze
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2500 # US§ per tonne: 2 518.5
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Graf3 Vivoj ceny hhskh®kbunaelLkodT ( LuSPdadumul[dlet al Exc h:

RakgtovT ernli spovéleniey zd0 na 40 eur za tunu CO2pesledA ch dvou | etech p
proo c e | 8§akesvteu 2k | probl ®m, protoge bezplatng akPglpade| no§t i
tud2g mus?2 povolenky nakupovat
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S
A
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0
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Date
Graf4 VT v oj ceny emisn2ch povolenek Evropsk® unie EUA

Vsoul asn@ ddthMprrjodse lof pro cenov§ vyjedn8vEn2z vel mi
cenyda avasSpbile,l nlotséeari® nemlDly pSedem dohodnut® dod8van®
8

r&§mcovich nebo jinTch smluv, jen tRgko bojuj2 o jak§gk

m
o}
23 DSevo

Rok 2020bylc hl adnfj g2 a degti eBTg2 taedckedkHy ek e8d pkil r@. va\
kal amidlae treak omsle? ,j eij 2k Ay gSen? na SadhD m2stzdsets&wi tr.epTi
kTrovcov®ho dSeva se tedy postupniD sniguje a cena kul a

~ Cenovli n&rTst duwpialta Sdyp Treandileen 1 &t | s anmo §BGTmyovcov ®ho
dS2vz2, aldut ap®ymuprdbdDdexpatikond§lyy vokseat mni znal n® ol
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mi % zahranil?2. VyvE§gen® dS2DJ2 ogdamihu jjset oppPed €xcd? ns pcd Sk
provl ast n?2 pportoS evhl,wwsalexportiNe v I h ovdlavmojzscofu vgak n8kl adn8 dop
a po moSi, z8vislost na dostupnosti a cenovlich 2podm?r
sL2nou,nngdepogkozen?2neddSoesvtaa tterkh | pi Sn¥apntirarzan® &c thbyik?a plaR i ¥ yve zen
t a k ®akduskaNNDmecka, Pol ska, na [Bl[9%9vensko a do Rumunska.

Po goku zpdasdbmn®mcCownadm | taomed en2? RI0r2dby z dTvod.l
neschopnostd®gldoll nak Tkwrntcliet 3. c eolkoosvw@hiuo v 8§ ikveem®kapap & § ®}
azpracovateko®epgssmvmksativy selgli @achBIl nR panoval nedostat ek
N2Zk® stastyepghDaddk jakovabheh®InZEisovEyz prpddwl MiSALI M| n?2

Vige uveden® vliivy se nyn2 prom2taj?2 do ceny stave
zbog2 a opakovan®mu navygovg8§n2 cen dodavatel T.
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2.5 Logistikaz b o § 2

V soulasn® dobhD jsou dodavatel ® materi 8I' T konfront
ng8klady na |l ogistiku. ZpogNuje se doprava zbog?2 do Evr
volnTch | odn2ch nkkong%®gmreaVv[y nasnts8mwosSdnejdpDtudg?2 mpl oblP®m |
imNDs2ce se | ek§ npeostor oallodi® Pkroorbtbe®imegsrnyery se d§le pSengg?
dopravu. U leteck® dopravy ugje vdd.Par Nd o k&rne2 szb d ¢k 8§p rnoat akh
v letadle. »BrekiERkoae,| Prdtsge pol elt9 poSiemiecnh. |GeetlTe zmyill
kop2rujreensdt ejjankio tn Pmom$rev.i |l la ndie nvsterlye kd&& ndoma dwop madv Kk oj
del g2 neg obvykl e.

3. ZCVnR
Ceny stavebn2ch materi 81| Tz &soasdt no2um szepaTpst cottdef deagcirj #t he r me? c
Lzeo|l ek 8vat, ge do | ®ta ceny materi 8l Tsd8jeopongatowar

somezenou PBEderobds td2noldvb NIr askpddylgekl§Sndk cept uj e

vigp3som8hkDkhe
dodavmated B Bbpni garantovatodh@penbooeho® .mabgghn

¥2sdz- - nu
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VLIV VLASTNOSTHO WQDNGAENEHh SLEDKY ZKOUGE
ODOLNOSTI BETONOYKNELCKEMU NAMWRAZNEM A
CHEMI CKh M ROZMRAZMOMUALTKCM

THE INFLUENCE OF WAER STORAGE PROPERBEON THE RESULTS OFESTS OF
CONCRETE RESISTANCE CYCLICAL FROST &RESS AND DHCING CHEMICALS

KristT1 nal JkumaNiedobd$

Abstrakt

Beton jakogto nejpoug2vanhj g2 stavebn?2 materi 8l | e
Vposl edn2ch |l etech jsou publi kov8&8ny vhDdeck® a odborn
trvanlivosti za¥zl el em zaj i gt NDn?2 pogadovan® ¢givotnost.i betonovl
zjigSbv8@8ndcan?2 odol nost.i povrchu betonu proti pTsoben?
tedy zkoum8&n2 vilivu pvSiasztrnSns%i2$ leveoddkny? hrola ouul goegne?n 2j e ho odo
nam8§hgn?2 cnreamziecnk Tan rozmrazovac2m | §t k§m. T arbxe, kdyseo b | e me
odbornz2ci z obl asti viroby cementuvadhepSnhnuudodgend ajzk,
m§ vliiv na visledky tRchto zkougek.
Abstract

Concrete is the most widely used building material and is typically evaluated from many points of view,
including its durability. In recent years, scientific and professionalksy have been published that deal with the
possibilities of evaluating its durability to guarantee the required service life of concrete structures. The article deals
with thetopic of investigating and evaluating the resistance of the concrete surtheedffects of water and deing
chemicals. In particular, it deals with the investigation of the influence that the properties of water storagett@ave on
results of tests of concrete resistance to cyclical frost stress aisthgleehemicals during th process ofoncrete
curing. This is, in fact, motivated by practice, as experts in the field of cement and concrete production believe that
when placing test specimens into water for testing the resistance of concretécitog dehemicals, thehemical
composition of water affects the results of these tests.

Kl 2] ov8 sl ova

Beton; trvanlivost; odolnost, rozmrazovac? | 8tky; wvodn

Keywords
Concrete; durability; resistance;-t@ng chemicals; water storage.

1. bvob

Rozhoduj2c¢c2 wvliiv na trvanlivost st avebnizrcchmematt 8elrni2§t
zat 2 gemdl.asvnost i existuje nRkolik normativn2ch | aborat
pogkozen? povrchov® vrstvy bet onu zal ogenl ch na hodr

rozmrazovac?crapgS$?tklka d CHRrLma A ST M, n@®da ZDF pode KRILRMWITC 117
FDC[5]. VLesk® republice se konkr®tnhD jedn8 o metody, kter

9[6] aL S N31326[7]. Nor ma [ 6] se vgak v zs%udlka.n®DTHwbdde mojugd2x &l ¢
slogitl postup a n2zk8 vypov2dac?2 schopnost. Nor ma [ 7
zkugebn2ch tnNles pSi cyklick®m st S2dg§n2 tepl outC.Tythat o n
metody jsou standardnBD poug2vs8ny k hodnocen2 trvanlivo
PSi zkougk8ch odol nosti betonu proti chemickim rozmr.
vystaven®halysp Pg@hgmnNDnV mi sol emi (nejlastnji 3 % roztok
by mhDly napodobit skuteln® prostSed?, ve kter®m se bet

Odol nost betonu proti cyklick®mu nam8h§gevposradeinc ha
l etech velkim technologickim probl ®mem, kadle prdjektate § 2 n e
betonovich a ¢gelezobetonovich konstrukc2. Visledky 1| a
1KristTn’a Hr abov§, I ng. et I ng. , Vysok® ulen?2 technick® v Bgelni dtsuza,v

VeveS?2 krktgnd.hr&bva@vutbr.cz

2Jakub Niedoba, Ing., Vys@&k ul en2 technick® v BrnhD, Dst gakub.eigdeba@vhtez ho zkugebnictv?,
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Jedn2m ehaiakt ¢gre vodn2ho ulogen2, o nDmg se odborn?2ci
VnormnND [12] nejsou podrobnhN specnfm&kojv8my wlog@amy klye tna
dobu zpgaxi NMe tak mpAmP® @govkwnt vednxho ulogen?z. NRDkt e
vzorky do vyllign®nd@hna@ugtgPneu v ooddosut,§ tj® nv@ duyk h(8pdoaupgdi tve
zr§8la pSedchoz? zkugebn? tRhDlesan2TatpHpoegi v®daodar m§ \
uvgd2, ¢ge je modgno zkugebn2kt®l @maj el p§edepdsoanvg h®©o®856 %p
teplota 20 N 2 AC.

Ve vodn2m ul ogen?2 , vopdSiu, k odnotcahk§tziz bveSa@Hu¥ IsmBk k ® | v b d ¥
jetoto vyluhov§gn?2 mar kant nhj g2 . Tvrdost pSechodng& | il
v8penahtdSeh naat Tch, jejichg rozpustnost je omezov&§na ob:
vevodDnD Kkl esne, dochg§z? k rozkladu kyselTch uhlilitanT
projev? pokl esem tvrdosti vody. Naopak pSi z \ChGRe n 2 ob

pSech8§8z2 postupnhD do roztoku:

CaCQ+H,0+CQY C'a 2HCO

C2lem tohoto | I 8&8nku je wupozornit na pr détdne pratit i k u
pTsoben2 vody a chemicklch rozmrazovac2ch |sdaetkor Mm2adio :
oblastvT r oby cementu a betonu domn2vaj2, dge rTzn® chemick
reprodukovatelnosti visledkT zkougek. sparZgkl &dlly wys ok
nech8§8 prov®st ztkoonuug kpyr ootdio | QitbRslt i akhreedi t ovanou | aboratos$
m2rnhD lig2c2 se od visledku, kterTch dos8&8hl dodavat el
objednatel §g8d8 sn2genz2Zkocuenm8yrzal d 14 h arvVakt§8emciv osdy die \edn
visledky zkougek DdddPoMmbwstst Plreotdr cCHRILaj 2 c2 ho experi ment
| 8steln® vistupy.

2. POPIS EXPERIMENTU

V r 8§mci proveden®ho betonmzniamemeé m ICBI0/ PouiFd S4 D16
uvedeno @ abul ce 1. Zkugebn? tNDlesa byla vyrobena ve zkug
| erstv®ho bet dred omBr nBDd dBGE MEW ROSTAV. Lerst vl bret on b
jedn2zm tl mem pracovn2KkT, pSi dodr gen2 stejnlchdolu robn?2
24 hodin v | aboratorn2ch podm2nk8ch, pot® byla tnDlesa

Tab.1 Sl ogen? | erstv®ho betonu
Sl ogka Mnogst vV} |

CEMI1425R 395

Kamenivo 816 900

Kamenivo 04 793

Superplastif 2,2

ProvzdugRova 1,0

Voda 155

Ng§slednhD byla thRlesa rozdRlena do tS2 skupiTe,nTkdy |
typT2wodol ogen2 po dobu zr8&8n2 betonu:

f Prvn2 skupina tRDles by hoaouav oodjoevnoad nd2oh ov yd &8 dgu.Nn® n §d
T Druh8 skupina byla ulogena do pougit® vody, do Kkt

1 TSet?2 skupina tnlregse by lpa owad e o amedooan E§du. Rychl
byla stanovena na 1 I/ h tak,. aby nedoglo k pln®mu
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[

Or.l Zr 8§n?2

betonu Wvet armdar dnoid lowdpddan2zho S&§du (vlevo), poc

PSed saunootgneind m betonovich tRles do

vodn2ho ulogen2 byl
hodnoty jsou vyobrazenytabulce 2.

Tab.2pH vodn2zho ulogen?

Typ vodn?2ho pH roztoku [-]
Pougit® 13,33
Standar dn? 7,38
PrTtokov® 6,67

Po uplogmhwt2r &n?2 (28 dn?z) byla thDlesa osugena a na
odpovrchu t DRl esa, neboS norma pogaduje, aby bylo zkugeb
d

zavadnut2 chemopr ®nov®ho nI§itddra byegedhuapmkyakzabal e 83y m
| aboratoS obdrgela 3 sady zkugebn2zch tDnDI es.

PSed proveden2m zkougky odolnosti

betonu proti CHR
mogn® stanovit zmBDnu

po¥rebon®horsktogen?i vem pTsoben

. T e Y,
3 b N i
: SEM MAG: 5.00 kx Det: SE
SEM HV: 20.0KV | 20 ym

SEM HV: 20.0 kV 10 pm

AdMas - FAST VUT Brno AdMas - FAST VUT Brno

Obr.2 Sn2mky povrchuetkbfgebnde@®hoDme&roskopu

Z visdadtkrTov@®ho el ektronov®ho mikroskopu (SEM) |je

sena povrchu vzorkT vy,tvl@tée?er ewmikrBj RvBrisktovay éCalCyodr oxi du v
avol n®hzo vloy. Tato vrstva pSisp2v8 ke zpevnhDn2 povrcho

prot.i CHRL a zmr azovedce?km roylolv®h.o 3m kmloys ko;pzmk &I kaejue A, u
vzor kT ulpo@padlPchk wodhD, alegeodovedsihondagdwm2aveddNzjiyg
nen2 pS2lig kompaktn?2. N§sl ednD byla na tDlesech prove
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Tab.3 Pr TmNRNrniTi odbadgen2 odol nosti betonu proti

Zkugebn? Typ vodn?2 h|{Odpadpo 50 cyklech [grif] | Odpad po 100 cyklech [grif]
Pougit® 243,4 783,2
1 Standar d 2215 728,8
PrTt okoy 150,4 414,0
Pougit® 206,5 679,8
2 Standard 154,3 496,7
PrTt okoy 121,6 341,2
Na z8kladnD prvotn2ch visledkT prob2haj2c2ho exper.i
ovliivRuj2 visledky =zkougek odolthnaotsulicebed3 ope pkdtrtka CPF
zkougelwliedkT je patrn®, ge nejnigg? hodnoty odpadu do
kter8 byla ulogena v prTtokov® vodhdD, ve kter® nedochs§
zkugebnzch tDles do profvtrockhoow® cwo dvyr sd v8lcghz2bet onu ke zp
vrstvy dosahuji viraznhD vygg?2 odol nosti pSi zkoudgce od
povrchov® vrstvy dosahovala tNDBEsadi u®RopgEnd®protppiougst @&t n
ulogen2. Ve vodn¥mdouohpendoce E§poelbgi keuzpevnhDn2 povrcho\
vyl uhov § pz2bet@a ( OH)
3. ZCVvnR
Odol nost betonu proti cykl i ck ®muo wmac®8rh 8In&t kr§ m zjean tae cchhrec
probl ®me m, kterl Seg? nejen technologov® a zkugebn? | a
konstrukc?2. VIisledky laboratorn2ch zkougek mTdélé mowl i vn
t Dcfhalot or T mTge bl t i cvhlasrlaekdikeTr vvyopd nl2vh8o, ugleo gpesni2 .ulZo gen?
vody doch8z2 v povr oldyklPaohu vpetvn ok metjopBickilovogedhodo
S8du, |i VadByopopgvbh®Bn® povrchov® vrstvy pak dosahuj?2
betonu proti CHRL metodou A. Kompletn2 wvisledky prob2h
pSedmNDtem dal §2ch navazuj2c2ch publikac?2.

4. PODnKOVCNE
PS2vsepkD vzni kil za podpory fakultn2zho specifick®ho v

stIedkyNZkougen2 odol nosti betonu vTli cyklick®mu n
evidovanl m po-d21-7450sd zamodgork ProjekitGAL R[22 70BS ANov® pS2stup
trvanlivost. provzdudgnhDn®ho bet onu prost Sednictv2zm :
mrazuvzdornost.i vrstvy betonuif.
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CENOTVORNETORAK U RODI NNBCBS ROXKMEM
NAPRVKY UDRGI TETAXMEY VhS

PRICE SETTING FACTAGRFOR HOUSES WITH FRGJS ON SUSTAINABELFEATURES

TerezalJand§skKom§g Hfdl il ka
Abstrakt
Cenotvorn® faktory a jejich vlIiiv na cenu nemovitost?2
PS2sphRDvek pSing§g2? n8hled na cenotvor n@®klfadkr?orce ruo trvoodri md
faktory spjat® s vybavenzm a pS2slugenstvZm a cenotvor
jedi skutovan® t®mi—1jvémlje}aakj@rpjrz_’yﬁiﬂmfg/rnodstn2~ cenyveodiybnhaol®
| ok aD2ilt|2.m v I st upoedmp opvSENs pnlavriat & zak diy §@ztdedl svt arvdod/i nn ®m d o mI

na prodejn? cNean uz 8rkel naodvidi tsotsattii.s tai ncakl @iptylu (ARQVA)byaSt2at p s mo © X
vl znamnost penidvor zteendaty b @Ssntzautpa b 8§z e 6 dkKieseBondivemkolv dompT od e
cenami.

Abstract

Price setting factors and their impact on real estate prices are widely discussed in scientific/professional circles.
Thepaper provides an overview ofige setting factors for houses, which are divided into basic price setting factors,
factors related to equipment and accessories, and price setting factors related to the construction and technical
condition. Thepaper asks whether it affects the sustaslimdeatures of the selling price of houses. A partial output

of the contribution is whether a sustainable features in house has an effect on the selling price of real estate. This factor
was statistically tested by analysis of variance (ANOVA) and coefirnby statistical significance. Entering
thedatabase of 631 houses in the district of Brivenkov with selling prices.

KI'2] ovg sl ova
Cenotvor nrRo diarkridarayden;p? vkgnadr gitel n® vistavby.
Keywords

Price setting factorshousesselling price sustainable features

1. pvoD

Stavebnictv2 spotSebov&§v§ na glob§ln2 Y%rovni pSes 4
svDtov® produkce 1s3tavebmé kak|l skl p8B8y Dt ephci §I k redukci
asn2zgen? spotSeby prim8rn2ch energi?2 v pr ThikRddw s@Gihvnwotun 2

skrze vistavbu a provoz staveb respektuj2c?2 Tperdomfci py
kter® odp@Vvand aujd?r gp tien ai® Tvl Bt ev®y spk Raj d,oahl eesskponR rdeal | |i2t
trhu pSibTvg. Jedn8§ se jak o emmrgeitnc®Rydpmsiyndyldgi tak
mat erd $éVost avby. P8ihbTow8 otvak & t ®tr ®v § js2ow? postupnhD moder
tedy vyug2vaj?2 napS2klad obnoviteln® zdroje energie.

2. REGERGE

21 Cenotvorn® faktory obecni
Faktory, kter® maj?2 vlivseazakhwalrieziakawémnbauNeBiagl

vli t 81 i i (Sardinie). C2lem realizovan®ho vizkumu byl o
kt sro®vi s? jak s mDstsklm prostSed?m, tak s <charakter
Konkr ®tedhas® jo | tySi skupiny charakteristik. Konstr ul
vzd8l enost od pobSeg?, gualitative indexes accounting/
Tereza Jand§skov§g, Il ng. Bc., VysoR®r ky RoV? B1206ERBND,tcked@iandadieva@usi.vutbiocas d n 2 h o
2Tom&g Hrdlil ka, Ing., Vysok® ulen2 technick® v BrnhD, kdmdgiatbrcsoudn?2ho
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Sousedsk® demogr afhiuck®t ah orbaykvtagreil st inklyst(sk§ | §st, kde
gij2c2ch cizincT v okrese). Faktory souvisej2c?2 s Yize
parkT a veSejn® zelenh). Pr o Sdesftiunpo.v §Whi2z kvuzm abhyul bryel a | pi ozu
jednoAk€o8Si pracovali s pBdhadPrahmu hodmot ami bhypdfoto
hodnotou, hodnotou poskytovanomaNfBrodefndobhedmwemos? z Wi
bylo mimo jin® zjigthDn2, ge pokud by se vel kT byt rozct
bytu ovlivRuje jeho hodnotu, pSedeawdgm v vshawwilsil cssttria nss

Na obemri® s%@r cwwenotvornl mi faktory rovnhRDg zabTvali i 8
ge domy | sou tvoSeny vel kTm mnogstv2m charakteristik,
hedoni ck® regresn? npBSfrys offbddbt | imalrgh nBhdevidu§l n2c
zj i goteNng?i km8&8 nebo ploch§ st Secha, z&vlahovli syst®m na
trouba a oplocen? pozitivnhD owloisvtRuj,2 zc ennau sn evmosvkiyttoesnt i
provozT pr odohbwdpytkal? i z § pria®ghktdi vnhD ovli vRuj2 cenu, stejn
| etnick8 rTznorodost obyvatelstva. AukoSi Svyuko8ih? pB
di spozice, vi mnra), vnitSn?2 prvky (klimatizace, kr b,
naj ezer o, ocesg§8n), sousedstvz?, l okalita (kriminalita,
vwbavenost), mar ketingov® a prodejn2 faktory (TOM, tim
dr ag[8y) .

22 Cenotvorn®rfvkkt ady gi tel n® vistavby

Vyug2vgn?: obnovitelnlTch zdroj T ener gi e njNe j &dKloe griedt
energet iostkb@om E§Tppncky se jednkﬁzdraﬂ:j\ay(wgintaszaltfe)ltrn)a{toil\lrazic
panelyproh Sev tepl ® vody |abyt evpgealkn 8 |HE roppeodniekncuet Nae mBt Seby er
zpNtnim z2sk8vsg&§nzm tepla (ze vzduchu, odpadn2ch vod aj

Tyto technologie jsou |asto spojeny s vygg?2mi poSizo
potvrzuje vygag? prodejn2 cenu (poziurtduaPlPt erematvil v re2f etké
Tent o pdopad naicend 3 | zjigtNDn u obytnlch budov dvou a v2ce
potvr zedhp mowcbm&GRl adT po prvn2 topn® sez-nh. [ 5]

Pozitivn?2 dopad na cenuj ph®hoditrhut pk®mS§tndck negi de

0
I
n

nasspory energie a kvalitu vnitSn2ho prostSed2 (vletnh

Pokud jde o t®ma alternativn?ch t e c hnSd boag i €n ear gvis2p,0 rh ¢
prostSednictv2zm energeticklch tSz2d (efBergy classes), m

Au}oéilllﬁrﬁknkuse problemati kou dopadT prvkT udrgiteln
anallzu r ogsmsptsylod (Vemralance AANOVAO) aut ad3ie daglnicik Tz &iwd
vist@gabyernativn? zdroje energie, sn2gen2 energetick®
proveden na 2 | | 2 dat abgzi obsahuj 2c? 122 prodatnlvenkov a eedi nnl
vymezen®m | asov®m ¥seku, odpov2daj2c2mu roku prodeje 2

3. METODOLOGIE A DATA

Vizkum byl realizovg8n na datab§gziivenkov.58Mdt 0 odkmes ched
vh8vaznost.i na dr uh® nej Brilot @Qktes Brridsvteon kwo vL ¢ £k & orud Bl 121 cree t
BnaZ jihu je tento okres obklopen obl ast?2 wvNMoriavmsekInak se
RozdhDlen na severn2 a jign2 | 8st je d8lnic2 D1.

Prvn2m krokem pro sestaven? datab8ze bylo shromagNov
inzerci SlmRRirct h@aki tzn2r i nzerce byl kontinu&l niDaijt ed rboyd at Ts
odbSezna 2017 do %nora 2020, tedyDRSHr amMas@ NV § lly niarbf2drerka
nemovitost?parp8bdie vikjamsalsa r § lond’st aa@fdh 2 Pmzerovan® nab?

kj ednotoldiiviinmh m domTm nalezeny informace o prodeji (ceno
Datab8ze se tedy skl &8d8 z inicialn? nab2dkov® ceny
D8begly dopl nhDny informace doadtoupma®ez ke&e@PnlbyH oz dwodjn

asamot nl c hJakoprrzvekry§t ddpov2daj 2 c? princppdmtedt i tpeS2ns@ Nv
fotovoltaick® panel yeletamibl §tempepahel yer pwtB mMnz2 zopdt andén 2
vzduchu nebo vody.

Celkem tedy bylo wu kagd®ho rodi nn®ho domBlvaoarodukn
kr omD prim§rn2cdnbs:aemw]vd chowmdlag Tdupl icitn?2 239dnpbl®cintab2a
nab?2kdte&kr,® byly vySazeny. Do dat ab§z e@ouzejeinow st upuj e kagdT
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PSi sestaven? dat ab8ze byl zaznamen8n opakovanl prc
zaznamen8n hned dvakr 8t Poprv® wmarkoeaci20i8kuza2®49®9 D
Naobr 8zku vlievo se nach8z2 rodinnlT domT, kterl se v ir

T se v inzerci nach8zel v roce 2019.

rodinnT dTm, kter

||||“nn m\

“.!!: "\ \\\\\ |

Obr.1aObr.22Vzor ek | . 2r6o cpeSi2 OplrBoedadlipio tv® v

31 Cenotvorn® faktory

Cenotvorn® faktory y y
a publikac2 a odborn' zkugenostz2z au
z8kl adn?2 cenotvorn® f ory rodinnfich
apS2 sl ytg®etst vBl ok pak obsahuje faktory, Kk
aj eho stavebnzm Segenz m.

a zS8kmbadDhprbEad
or T. RozdDIl eny |
domT. Ve druh®m
ter® jsou spj

definov§8n

Do z8kladnz2ch cenotvoanTch faktorT byla nap§. zahrnu
mognosti aplaer kiovf8nktt,ory tl kaj2c?2 se |ikvidnost:i rodi nnl c
nab2dkov® a realizovan® ceny).

Ve druh®m bl oku j sou obsageny napS2klad tyto fakt

k1 i mati zacer,vkvwy tugdpriyni2ti élldn ®@vel saachk® panel vy, sol 8rn2z pa
peleami.
Set2m blokwcemopukr machgktory: stav stavby, pSe

Ve t
krytiny, stSegnodpt$legn2spavkkrysitay, oken a jejich mat
toalety), fas§8da, pozice objektu a jeho Tispralskkaz ae nkeorngsett
nN8rolnosti budovy, r esnpoescttii vae ptod?ldaag neonsetr.get i ck® n8&r ol

32 Prvky respektuj2c2?2 principy udrgiteln® vistavb)
V n23ge uveden® tabulce je uvedeno pSedpokl §dan® st§S$
patrn®, ge pouhlch 10 % obchodovandaehl ongeemo?vipBeasdpolkles
jednotlivlich prodanlich rodinnlch domT mTge napovihRdDt,
udrgiteln® vistavby je minoritn2,
Tab.7Procentu§ln2 zastoupen? pSedpokl §dan®h

P&epokl §dan® st §S2

RozdRNIl en? Polet prvkT v d Procentu8§l n?
do 5 let 61 10 %
do 30 let 94 15 %
do 70 let 399 63 %
nad 70 let 77 12 %
Celkem 631 100 %
St avebn? prvky | technol ogie, akbeger ® odpbmﬁﬂahzdpmi[r

pouze u 5 % prvkT, rvees pzekkot u nveen ® oddaitnanﬁ&xzﬁin.dkoraTI«ajp'ri/Ig/ob)elaj;
odpov2zdaj2c?2 principTm udrgiteln®~vlstavby jgpuswol §Bm
panely, vyt8phDn2 pelety 1| tepelnilm | erpadl em, zphDt n®
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zahrnuty stavby, kde pSevligid®vopst qgivby @bmsadwaivtbegl, nTkd fe r ®a
standardu.

Tab.8Pr ocentu8l n2 zastoupen?2 udrgitelnTch t e
Udr giteln® technol ogi e

RozdNRDl en?2 f a Polet prvkT v ¢ Procentu8l n?
RD bez prvkT u 602 95 %
RD s prvky wudr 29 5%
Celkem 631 100%
4. ANOVA

Pro zjigthDn2 st atirsetsipcekk®@ uy @ & nr §@pmeTbadimppiryvokdlej n2 cenu
domu byl a zvolena anallza rozptylu (Anal ysis of Var
viznamnost,05)5 %népoizptylu je metodou matematick® st at
hypot ®z. Tout o metzoddao uj ejden amohgond@® od vaN Qirt] i t ®ho znaku m§
jeot 8zkda ovIivRuj2 prvky udr giotdéInm®c kT dtoanby Pprimdaeé jpn?
nar ozdnNl en?2 posuzovan®hpl®naRuo doey dovdbnuo celndpibnyl a zvol e
ggemogn® url it pouze viIiwrjoedm® ® eB8\ViisdI® promNDnn® na

Nu ov8 hypot ®za izsnl2®@ vheoldinloitnay nneezngS8v v | iTedy: prekyr heosdpneokttuu j z2 &
principyvudtgvbegl a®rodi nn®m domhD nemafZédalkil i ¥ saFpkodej
nul ov8 hypot ®z a.

Tab.9An al T zylu ANQVA p
Anova: jeden faktor

Faktor
VT bDr Pol et Soule PrTmRhD Rozptyl
RD s wudrgiteln 29 175524426 6052566,414 8,75328E+12
RD bez wudrgite 602 2367842527 3933293,233 6,26414E+12
ANOVA
Hodnota
Zdroj variability SS Rozd@ | MS F P F krit
Mezi vIibRDry 1,24262E+14 1 1,24262E+14 19,49227637 1,19E05 3,856285

Vgechny vT bR 400984E+15 629 6,37495E+12

Celkem 4,1341E+15 630

Vtestovan®mFp%rpadhND nkl ®vou hypot®zel n®dwl sam¥b§ menaj
prodejn2z cenu nemovitost?2,

5. DiskuzE

Aut oSi se towtld viur audirggmateilkndwc h prvkT vistjaivhyv nlal $mk
fi T Hndluence of sustainable features on liquidity of houses in the Czech RépdBdS.e d MmNt em t ohot o | |
vgak pouze 122 prodanich Tentodli nkpiSdh odno maawmdBEacesr a0adl c
rodinnTch domT. VIiv p$eddhazdrmisedDwieu vistavbgn vnebyl
byl potvrzen u v ANkzmE ems & luRakzodskuar@dpdnkksia(6], [7], [8]. Aut 0 Si toho

pSZ,sprJvku s e r~opvonzngtid/mmn2cveanj02v,l eef ekt na prodejn? cen
poSizovac?2mi | nB&had ytakhal gefusegerd o dbor n®m | | §nku japonskl c
aSugiur. [5]
6. ZCVnR

Na prodejn2 cenlkir mmMoweltmist Pasna¢g 2zkoumanTch charakt e
nemovitost, v I i v i jin® c¢kBanrcaktseersitsatviekny dvat abg&8ze o 631 rod
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cenotvorn® faktory a anallzou rozptylu ANOVA byl pot
naprodejn2 cenu rodinnlTch domT.

D21 | 2 visledky uveden® wdgeomtamkpSaspiwk udoj ek ompeanm @t
VI 8§ mc i trgn2ho oceRov&n2 nemovitpjsea@ nmusrzovmPad cphroz edt a
realitn2ho trhu s pS2slugnou komoditou.

Vizkum bude kontinu8Tm@stopSonkér amodal ovs§na2tm spB82 &l ugenl
likvidnosti.

7. PODnKOVCNE

PS2sphDvek byl zpracovsgn zZa podpory Mezi fakultn2ho
| .HAST /-¥286366.
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ATRAKTIVITAAVLIVS CENI CKE£HO POHLIHBDNOTW A
REZI DENLNC STAVBY

ATTRACTIVENESS ANDIFLUENCE OF SCENIC MW ON THE VALUE ORESIDENTIAL
BUILDING

Daniel Kliment?!

Abstrakt

Prioitapr ost oru v mRDstsk®m prost Sed? m8 nejen s2lu i
propojenlch cleilvkRlov aal ed utgaekv@ 2o0va fyzi ckl stav obyvatels
sprostoremll §nek se zamhRDSuje na studium vztahu mezi cenami
prost Sed?2 vmnDeoW alkiutmd bBrl nop rzo va&ldtDerr npactmoven 2 ho pS2stupu 2
odborn®ho %sudku vybranich odborn2kT, konkr®t nh pS$2st.L

naéad~u zkoumgnTch probl ®&mT a | ze ji vhodoBnpPpggmt hpdhaoi
anallz8m. VIisledky pom8haj? lidem v rozhodovac2ch pro
ajednotl!l i vl mi dTl egi t I mi prvky mDst sk®ho prostSed?.

Abstract

The priority of space in the urban environment has not only thepio integrate individual scenes into larger,
interconnected units, but also to influence the mental and physical state pbphéation and evoke a sense
of belonging and empathy with space. The article focuses on the study of the shlptibatweerhousing prices
andselected characteristics of the urban environment in the locality ofBids t o . seafch was cagied out using
analternative approach based on the techniques of expert judgment of selected experts, namely the Fuzzy Delphi
approachlt is a flexible method applicable to a humber of researched problems and can be suitably used as a primary
alternative to subsequent more detailed hedonic analyzes. The results help people in-rdekis@grprocesses
tounderstand and analyze the intdiens between residents and individual important elements of the urban
environment.

KI'2] ovg sl ova

Alternativn2 pS2stup; hodnota nemovit® vDci; met oda

Keywords

Alternative approach; property value; Delphethod;urbanenvironment; residential building; scene

1. bvop

Kontext priority prostoru v souvislosti S urbanism
rozdhDl ovat na dva samostatn® cel ky. JUralaen i sanwlsa ssroll vp rse
prostor- z 8§ st avbu, dopravn? infrastrukturu, umBDl eck® prvky
aurbani smu je tedy vn2m8m jako cel kovl dojem vin®Omghgi

co upSedlhost Ruj 2. |

PSi oce®moeginebehvyB&ytuje mnoho faktorT, ktegch® moh
hodnotu. Obecnh plat?2, ¢ge atraktivnBDj g2z |l okalita pro r
dop!l nWni man® sc ®&rei cdkoBk §mzr§wkoy,. ge vn2m8&n2 r Tznmhemowict®nctp
vhDc2S nemateri 8§l n2mi faktory vgak membvictélcheb R@APDepub
VesvNtN jsouy vOhlkakum§ry aljiee stanovemamoridlwlhzwddurasti

Ll 8nek je zamhNSen na posouzen? vliivT nemanlestis§d @m
pros.t SZdumgn2 probhRhlo v r &mci d ot atzloarvgsn&ladoakdnamika, 2 k T,
stavebnictv?, tg. rPcohmotce?k t me @ caday t eDeed ilpeéh i F byt stanovem rnatadtivita
aprocentu8ln2 odhad vlIiivu nehmotn®ho aktiva v nagem p:
nacenubydl BhlkPegi t ® | e si uviDdomit, ge abstraktn?2 poj my

asociac?2 s prostorem a nkagpmokr8@&t2n 2am svjrearktm 2sceh WKkkoanzcwejp2t Tj e

'Dani el KIliment, Ing. et | ng.PRuNRRBIEIDBEGMesd Bysdarieldimdnt@usi.eutbicn genTr st v?2
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2. LI TERCRNE PFEHLED
SyntetickT wjIetng?vyctevi§eSke ¥ cragem vNDdom?, pSedstavu c

vytvg§S2me a kter® zphRtnhD utvg§S2 n§s. Proto je dTlegitsg
Marie GvS8bov§ ve sv® puedrdadsktaici zn&md chiniiv zprvd sats§end? ,z kpur
fyzickl stav a vz§jemn® chovgnz2,. Priorita prostorT v
vzgjemnhD provs8zanich cel kT, al e i oivl i kKBokat®t vie w1 leij:
soun8legitosti, empati e. Modern2 wurbanismus ve mBDstech
zdrav2 obyvatel je nem®nhD dTlegit® uspokojovatzvzijefjic
tak existenci 8l n2 podporou obyvatelstvu. Kontext mBDst s
bTt ch&ps&n pSedevg2?m jako nad| alsovs8 hodnota nageho @i v

V pS2sphvku, kterl publAkg¥ahtDsmjerhedbamagess ®ai £
At h®n§8ch spojenich se zeleniTmi plochami, moSskim pobSe
realitn2ch odborn2kT, kteS2 poskytuj? sv®vbidhadprgvBtr
bydl en? Jedn8§ se o Sedevg2m ilustraci alternativnzh
nat echnice odborn®ho %sudku zpracovan®ho pomoc2 metody
t ®t codmetdosphIl i k z8vDru, ge pTsoben? moSe je vel mi v
viznamnost mNDstsk®ho parku je nigg2 a zvyguje cenu do
g@ejsil nhDjg2 negatiyvm?2 pvi[imystpV®obbj asskl §dljich viIive

nemovitost? ag o 23 %. |

Nadja Ferl an, Maj da Bastic a Il gor Psunder ve sv® |
hodnotu reziden| n2ch nemolortwstZzkoemaSliovimnmk ®mi Ma t &
Zznemovitosti. Zjistili, ge nejvltg? pSidanou hodnotu zj
ag o0,z4a0t 2%nco pr ITmRDrnl n8r TptSiboddmBtNy 1y1% odhadov&n na

Hol andskl vNDdec NitzbizlkemesdhadlezinglealymPmowjlkegem na
bymohly pSidat pr®mii 6 %Jgnad 2j @& iaclvoldmdnddtiW.ar[yd]8 ag 10

Bourassa a kolektiv odhaduj?, geowl AdckhlaawvadunAa pNe
prodej n?2 cena objekvygs] etzmﬁioblfiagkntnormmlme%, kromhD to
spanoramaticklm vihledem na vodu pSitahuj?2 pr®&mii 65 %

Jim a Chen v | 2ntsikl@m Guea npgozhhloeldl| 2njzaik szsetl ewnd®d np2l cohc hyt vaa

bydl en? o 7 %, r ea(heeknt i & @81 el 30 dh a[déu]j.2 ,Jigne panoramati ck
bymoh!l zvigit hodnotu bytT o 3 %JT bajnomamdtjiekljgelmdead
sn2¢git cenu bytT o 6,7 %, cog odr8g§g2 preference kupuj?
fingt? viDdci Tyrv&ainen a Miettinen, kteS2 nkptehilbiudo
svihledem do |l esa mohou blTt o 5 % vygg?2 [8].

3. METODIKA

3.1 Metoda Delphi

ObecnhD metoda Delphi je vyug2vang v pSedem urlenic
method was developed in the 1950s and 1960s at the RAND Corpoiation, U S A . Tradi| n2 Del
napohl edech jednotl!l iDeclTphv PSmsip2 W8 s kuzwytvoSen? spol el
at 2nmapom8h8§8 v n?2 nal ®zt shodu. Z tohoto dTvodu byl a t
prost anoven2 ceny nemovitost2, u kterTch jsou zkoum8ny z

PSi pr8§ci s touto metodou je v prvn2m kroku defino\
kteS2 maj 2 kompetence se VYyj §bSi tz Ie dbdttazoajain@®mmbin ap r |
Povyhodnocen?2 visl dkT v prvn? kroc se vhDtginou pSist

e m
se mTge znovu vyj§dSit k dan[m
I s

pr bl®m'[m na z8kladn
zmDnit sv® n8zory. Dosagen® ed

I .[Plsou pot® zapraco

3.2 Metoda Fuzzy Delphi

Vedl e tradiln2 metody Del phi je tak® poug?2v8na Fuz
met odnD Del phi a sou| FurRyvyw@Pi ky . pKdatsatck§ | ogi ka | e
nebo 0; je vDtg2 nebo meng?2 atd.) . N8§sl ednnD fuzzy | ogi
hranice, tedy nikoliv pouze divoa @Graadéevoak®2¢hshadmet
mnoho pravdivostn2ch9stupRT z intervalu [0, 17]. [
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] S vivojem | asu Dslghi ametala EztyDéphiposunbdad aDv oj i ce maGammat i kT
pSedstwalivéepgen? s t Bizzy Peélph p o med >0 dyroj shel n2 kov®ho i ntuit
Tatomet oda se pougdg?2vsg loFkazyymoapgemla ME8sdtedfojpovBna jako:

6= (h‘a (;JS}—DE‘),‘@ (l)- 0,1 (1)

kde (A ) (x) je éxWpoOkdg.stupnhD |lenstv? ¢
Dotazovan?2 odborn2zci poslkytenjtdDvEvn® oehdoy mDdatr aj jabe

Og= |40 ol 270 EL8.¢ @

33 Vlastn2 postup

V. prvn2zm kiryadkypolbfsohyogarafosg®ni cKk@n@Pohl edy kol em r i
Vdal g2 m kroku byl proveden fil sc ®hWWc hkttce roflsathzoogyrgdnf@ 2, | avsy
co nejv2ce virazn®. N§s | edenlphiv, sboyul awdyut vso Spms tdwpya zmé t
aur | en 50&kd udr n2 kT, kterTm byl tento dotazn2k zasl §n.
o d v N tavchAtektory, ekonomie st avebeaki tv? Osl oven? odbornzci SV® i
odesl| ali zphDt . N§sl edn probRDhla f8ze vyhodnocen?2 z2s|
dopl nRDnimi informacedn2z bylynzhc| Bolya olbodm8 &«AmngnovT,
ktdStazn2k podr uve®i niocesrgdlniz,, bAwltyw Si vizkumgetepyawvyy
dotazm2vkTchnarvotn2ch n§8§zorech trvali a jig nebyli ocho

4, VhSLEDKY

Obr.4Jednot | iv® typy mds®sk®m@®@pibsbbeddl z6E€MnE Sralvkb®, S
SC4iveSej n® o airpkrofvnygst|o, v § @oBbd na’s tp, i NS z SICF § DR a, SC8
panorama, SC8v Il dkovs§ budova
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Odhad atraktivity konkr ®t n2 ho zkouman®ho typu sc@
jednotlivimi dotazeyhnadmichdbekn2 kykt e SotlOdoelp, kdpdbodgd]l i
0 z n a henji gptyaktivitu a 10b o doTz nal uj e neetjrvaykgtoc’d h b ae n 2 atraktivity
vmNst sk®m2psesnde S2| seelkncie npiodmbrm Hodyrrot iMdT aekakad inwv @
a real i tVng?e chankyl &Szl d e naae t ©hm, g enNrsd js\k2®are pa torsavSteh?anfjnevup o
stavbu (historickou Kkulturn? pam8t ku), pomNed skhk@® kNaj.
Naopal n® stranh je pohled na&zR®Diut osvk,| §@k Tmy sjlackvoo un eqg b &
pohledvmNst sk®m prost Sed? okolo reziden|ln2ch staveb.

Tab. 1At raktivita jednot | i vnifksht stky@nT psrco®ntiScekd®@h o p c

odviDtv? SC1 SC2 SC3 SC4 SC5 SC6 SC7 SC8 SC9

architektura 0,0 8,0 9,0 3,5 0,5 8,5 2,0 7.5 5,5
ekonomie 15 9,5 7,8 1,3 0,8 7,3 0,8 6,3 4,3
stavebnict 1,3 8,4 8,6 3,2 2,1 7.7 0,4 7.8 49
reality 1,2 8,8 7,5 1,5 1,2 7,3 1,3 8,2 45
pr TmBDr 1,0 8,7 8,2 2,4 1,1 7,7 11 7.4 4.8
minimum 0,0 6,0 5,0 0,0 0,0 4,0 0,0 4,0 2,0
maximum 7,0 10,0 10,0 5,0 4,0 10,0 4,0 10,0 9,0

Rozd2l v cenhD rezidemPReatskh@®mopiroesBedmTygki bém wr| it
rozd2lnl, je zn8§mo, ge jsou pohledy lepg?z i hor g2, co
prost Sed2 v okol N2 gpdedend pabubkdl ehiiady evipirwwceme ugod n
vhagem p8®maadcR®ho pohledu na sceagovaer®deadndchi sitmivedrc
aktivu je mogn®odmpSildadt %, r Gniieir sStv@ze p Do ma mivbegn| m2bou g k|
z8§po@mdkcajDv@t g2 vIiiv m§ sc®nickl poBlded 5o dd, e narj eneintgé k t
uvaguj?2 realitn?2 %dod3p%®r tNie,j mkeonngkkr ®@torzlptoyd @ dhadovan®ho vl
ekonomie ato kdnr ®t nN 11 PBiagoh0 ehbnNn2 odhadT odborn2kT ze v
mini mgl n2 vliiv sc®nick®ho pohl edu niam&lef?u 38 dl en2 v mDh

Tab.20dhad vIivu sc®ni tk®hezpdkehétdt Baakbgno

odvDiDt v? Wivod vivdo

architektura 18% 50%
ekonomie 11% 30%
stavebni c t9%|2 39%
reality 6% 32%
pr TmBDr 11% 38%
minimum 0% 10%
maximum 40% 100%

5. DiskuzE
Prok8§zal o se, ge je nutn® chr 8ni't ah ou spmibrsR oovraut, tzva

napot Seby ugivavel enBmPempobygtdSed2 se orientujeme symbo
zahnuj 2c2 v Z%ob®ryYyT(ehzo®mn® parkydody,] ge¢ddnza prortdys,t js&®mo t
prostSed2 nemaj2? pouze funkci .TBEy®preky iroch@huo nveljreanz uo va i wnRDI:
af yzi cklT stavl eobtyawka® eV Bzmamnia pTsobitemiadecnd m clhy dslt eanv2e
bezprost S8Midst mk® Kk ®n2 m§n2 Yzce souvis2 s wybsdvednk®dfra mmDst
prok§8zaley prvky vnmmEtngk ITnoao hi$rcoavmmhiBn zvp&Prpadcredus mydgiten
P%iohl edu na dosagen® visledky mTdgdmd edikdNtp,0diped nda hj ij s t
vizkumT ve svDtD, rjeege rigsn?u |t8ask® u voehdoetnoy pvS2 spNv ku.

6. ZCVnR

V || Bpokk§ z 8mao d T IkeogniktroBsttn 2 ho e nv i rsocn@nehmikigdivi 2 M0 s tf ak® |
prostsSlkeadreBdopad zej m®na na cenu bydlen2? pomDs8ede§ody
seoilustracia | t e rho a $libr® @S 2 s prakpi czk ®ho hl edi ska, iceoeébdr  ®h.@ a¥%aoga
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Osloven2? odborn?2ci z jednotlivich obhhhsh?tygp®hsc@lisoht
vmNDstslo®mSpd? pouzerEvnﬂ}iﬂo@jri;@pl\/)@@y'\oscp)@rmn/(etjkﬂ maj ¥ ozd:+
viznam pro mRNstsk® prost HJedhove vikaahooktifus&kcizvypyudj e

dTl eigi h®stedovnh: pothdwlu n@hivd tzoraimgdosdue R u( g aim kRl sphasohdat %
panorama, Vvligkovou budovu (modern2? architekturu), veSe
neS2zenou skll8ze uk cansh Qiiiotvat., ¢ge nejpravdRDpodobnnhj g2

e ronment §Imné coa od dRtdo 88e% VI sl edky tohoto zkoum§n2 odpo
zamNSenich vizkumT v jinTch zem2ch a to s pSi Da®@drrurt 2 m
krokem souvisej2c2m se zpr afiotv28nd ans a (pehmit oh ppSE spadtvikkTu b
vzathu mezi cenami bydlen2 a mRstskim prostSed2m a pro

PodRDkov&gn?2
PS2sphRDvek byl zpracovg§n za podpory Sped20639¢k®ho vysoko
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DOPADY PROTI PRGCWNEH®R Cl VIGONE ALEPE SOBY
JEHO ZOHLEDNNY RRITAYVEEMNMRONSTRUKCE

IMPACTS OF AN ACT OBNLAWFUL INTERFERENE TO A CIVIL AIRPORRAND WAYS OF
ITS CONSIDERATIOMNN STRUCTURAL DESIGN

Gg&rka KdJdgSsl ovs

Abstrakt

Ll 8nek se zablTvg anallzou dopadT protipr8vn2ho | in
kritick® iJref rparsotvreudkdtauprayd.fiat €zari sti ck®hdhoit mkai u8§obdekH
popsgak tento |in ovlivn2 chr8nhDn® z8jmy spolelnosti 8
Chr8nhDn8 aktiva, jejich typy a zpTsoby zajigabg2 ] &pt
pr8ce jsou shrnuty c¢c2le zajigtnDn2 pog8rn2 bezpelnosti
konstrukc?2. N§slednhD je vypracovs8§na pS2padov§ studie,
mognost?2 gpdeddls| pdgBrprotipr&vn2ho pdrionuz hsajéxlPem mar U
Havlia v Praze. Dopajdgdmpaotoltiiwg Symebholm@nak mimgay pomoc?
N&§sl ednhD jsou uvedeny moxmloszd , pgmkc?2zmfrenktti vidhephaod yn §v
posl edn? | 8sti je shrnut koncepln? rozvoj letigthD Vscl
Abstract

The paper aims atnalysing the potential impacts an adtunlawful interfeence should have to critical
infrastructure elemerdnd its protected assets.analyzesthe impacts of a terrorisattack including explosive device
with a possibility of a fire spread in a terminal of an international airport. It is described howt tleathénfluence
protected assets of the state and of the critical infrastructure element. The topic of protected assets is addressed in the
first part of the paper together with the means of theitection. Further, the systeof fire protection in budings and
how fire isconsideredn the structural design is included. The next part contains a case study. Terroristic attack using
an explosive device with a possible follap fire spread with the aim disruptoperations on international civil airgo
in Prahais assumed. The impacts of such an attack to protected assess, dhdatlate and the airport are evaluated
using the What, imethod Then, possible mitigation measures and means of consideration of such a happening in the
design phase ohe structures are described. At last, the conceptual development of the international civil airport in
Prague is discussed in order to maintain the overall perspective while evaluating potential risks to the airport.

Kl 2] ov8 sl ova

Civiln2z | etnifgtal3;t rlurkittuirak 8 proti pr8vn2z | i n; konstrukl

Keywords

Civil airport; critical infrastructure; unlawful act; structural design; mitigation strategies.

1. bvob

Dl e Bbstavn2ho z8kona 110/ 1998 oajbiegtplen2nos\ i ¢ hoevsaknRo
celistvosti Lesk® republiky, ochrana jej2ch demokratic
z8kl adn? povinnost?2 st §tu. Jinl mi slovy z8kl aajpoy povi
chr8nhDn® z8) my spolelnosti, a dle [1] zahrnuj 2:

T lidsk® ¢givoty, jejich zdrav?2 a bezpel 2,

1 majetek,

1 givotn2 prostSed?,

1 technologie,

T infrastruktury a technick8 dz21 a.

Ingenlrstv2 zac?2l en® na bezpelnosly mEervan®koh zafr
kter® je dosageno pomoc? S2zen? rizik. Existuj?2 tSi ko
S2zen? a ingenlrstv2 zabezpelen2 a S2zen? zakatikenfjkkyn! r st v

'Gg§rka KogS§l ovPsr,azieng.FLakluVW®l wtavebn?2, KatEdlhumewvandh?ehles kefi6Ink 8l
Republila, sarka.kostalova@fsv.cvut.cz
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protoge jejich c2le jsou odlign®. Proaktivn2m Segen2m
bezpelnost [1].

V praxi to znamen§, ¢ge je tSeba poznSvatoaSzmenRoy
riziko pravdPDpodobng8 velikost ztr8t, gkod a % my na cbt
gkodlivl jev) s normativnhD urlenou velikost?2, kter® | s
nanomat i vnlD stanoven® velikosti konkr®t nz pohromy a m2st

PSi n8vrhu technicklich dnl mus2 bit zohledihfrmy mog
bNgn® objekty 100 1l et. NDkher Pep$S2 gaumpywsaeadhny z uje2s 2 MR
matemati ck® statistiky vyhodnocuj2 pravdBRDpodobnou veli
nepSedv2datel nositobg ev&l édrmsaes tn eiprdam$ %alkel | ango gas tzySB@miAkPao t 0 |

pougit2 matematicklch n8stroj T statistiky pro anallzu
anebo expertn? odhady. Ty zohledRuj?2 zmRDny procesT, k
Jednouz eori 2 je Gumbelova teorie extr®mn2ch hodnot [ 3].

Vzhl edem k neust8le se rozv2jej2c2m technologi?2m |
objekty formu tzv. So0S, nebol i syst®m syst ®mMIT®niuw,y sslea i
funkln2 z8vislosti, velk® interoperabilithR, vikonu a v
ohrogen2 chrg&nhDnlch aktiv pSi podm2nk8ch nor m8l n2ch, |
protod@ h§8§z2 ke zmDnD podm2nek. PSi pr8ci s riziky je prot
tak® mhDn2cPr & ed plreogieits®i.obPeknfyr &struktury se poug2vsg prt
do hloubky (Defencén-De pt h) [1],; obr 8zek 1.

4. Syst®m S$2zen? bezpelnost
podminky

3. Syst®m S2zen? begzpe|nost
vt g2 odchyl ky

1. Bezpeln§
stavhaa
zaS2zent

2. Syst®m $2zlen?
bezpelnosti |pra
normalni provoz

5. Syst®m S2zen? bezpelnosti pr

Obr.1 PNDtistupRovli syst®m S2zen?2 bezpelnosti slogi

2. POGCRNEé BEZPELNOST
Bezpelnost obecnhD je schopnost syst®mu pSedchgzet
me z i kter@®@mpaagetm8heregna pomoc?2 prvkT pasivn2 ochrany,
Pog8rn2 bezpelnost |je dliePotgeSammri cbkeGz priderambys blb BN a® D p €
definov8na jako schopnost st aweldr2n mao yji ebott e cthr &niztd rvav
ztr 8t 8m majetku dosahuje se j2 wvhodnlm wurbanistickI:i

materi 8l ovim Segen2m nebo pog8r nZE kboenz ple.| nlo3s3Y/EMBHES5 aSebS e, a
potom vytvg§S$S2 podm2nky pro %% innou ochranu ¢givota a zd
pSi giveln2ch pohrom8§ch a jinTch mimo$8§dnich ud§lostec

Pog8rn2 bezpelnost je jedn2m z hlaabry?2 cah jpeo gdaTdlaer&kiTt
ochrany ¢givota a zdrav2 osob a majetku, zabrg§nhDn2 g2 Se
bezpelnostn2m Segen? stavby. To je mogno vypupeolVask@dl
technick® normy, vyhl&gky a jinTch pSidrugenich pSedp
pS2stupu, jehodg % elem je vytcvrokSennk?r @tong§ rpns?2hpoa dmoad €j | euh on
Soul asnlukazwmjde pma vyug2vsgn?2 pogs8&rnhN ingenirsk®ho pS2
pog8rn2 situace [ 4].
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21 Konstruk|ln2 n8vrh s uvagovg8§n2m pogS8ru
Od poloviny minul ® o stolet? se tendence vhDdeckTlc

ovivRuj 2 vivoj pogs8ru. Bylo zkoum8no jaklimazpdImobgmoapd
umognhNDno pog§s8r nejen popsat, ale tak® do vjlizktu@u m2ryy y
vytvoSeny fyzi k8l n2nensodjeildy bahlgdnel¥ i ngp2vvad y® swel rdazy jako f
(heat release rate). Tyto fyzik8ln2 modely vedly nejen
nutnosti neust 8l ®ho opakovgn2 tRNchto n&8kladnlTch experi

Mat emati ck® modely pog8ru, jak tento zpTsob popisu
experimentT. Tyto experimenty byly prov8dRDny za konkr

zapalovan®ho pSedmhDtua 7eTsci umy$gpbla kioddatd Yy hast t NDcht
model T. V nDkterlch pS2Zpadech byla tak® provedena i
mat emati ck@&ho model u |

DopopSed? bezpeln®ho n&§wuhhlbetsgsh ®cthos s 8w r8u gpsRsridaddz 2nh
(hougevnatosti). Prugn8 odolnost (refibl isethoe@)hojse dPRéa
pSipravit se a zohlednit v plnov§n?2 amlkno?tca?viste speo dzm2nnakr
syst®mu. Odolnost je tedy vliastnos/tZ dmpot®hed s ymd ®8run 2 ho

kter® si kl ade za c?2| zajistit bezpelnost Hefgrman®@ho d?2 |
konstrukce d2la na pog8r. Odezva konstrukce je obecnD
. Model ov&n2 prTbRDhu pog8ru od jeho iniciace a e
mohou bilt ch8pany |jako zp]’s@btynzppg§!yp§dﬂehfaq
teploty plynT v prostoru, kde wvznikl pogs8r, psS
videje v | ase.
1. Model ov&n2? veden? tepla gvnité konstrukce na z:
pog8riumi JXsilmvy, pougit2z vIistupT z model ov8§n2z po¢

a rychlost, s jakou se v prTbRhu pog8ru mDn2) |
1. Model ovgn? odezvy konstrukce n(?jmakposdem2nki@m?d alao

znal osti prostupu tepl a, kter® mhDn2z podm2nky, p

PSed krokem |, ve kter ®m | e onbosdSehllo8v Sann apl rTTzbald hp opt cegnScr
sc®nfgeSsEengfios. Tyt o pdeYsraéu se@®hiEnoveEny na z&kladhD anall
vy¥stit v pog8r. Vzhledem k mnogstv2 nejenom identifik
konstrukce model ov&na s pSihl ®hBStT2Zoim KRomgBk al2i lksa ®NnBISr g n
vivoj pog8ru v | ase, kterlT jej tak pSesnh @harakterizu

22 PTsoben? wioljam® e gen?2 obj ekt u

Exploze vyvol §vg zat2gen2 w@ yklomtsém S klcastvo digSe lerdaluu
| e rgzov® vliny se tvoS? obl ast zviNDt gen®ho t1l aku
t vo n na | ele r8zov® viny nepTsob? na glearts tjrsuokuc eo vj
raz rg8zov® viny od okoln2ch konstrukc? a objektT,
v8n2 impulsu. Po odrazu vinyVibudbykobvyRbeéeutpKetbkapk
emkimateri 81T, jako je zasklenz | bet on. bl inky %l o
hl e@nDny

Vibuch mTge znalnTm zpTsobem tak® ovlivnit system
j e posuzfowrBkilan ovs tpi S2vpeagdkie rpllcnh® f uirakklt i 2vanl? clhe Z p eplan
a mTge narugit statickou funkci konstrukce
oti pog8romei phdkdrad2y, klpapky plbigg&ehzkmn
oben2 vibuchu je dna&l amgiagglolv&khon §v
o pogkozen2. V zS8isakdiNch der PSP o
1.

pr
ska pTs
tel n®h
ubu [ 8

3. LETI GTn JAKO KRULKCSKE | NFRURSTRUKT

Kritick§8 i grfical anfastruaikgt ujrea  z8konhD | . 240/ 2000 Shb.
(krizovli z8kon) rozumhDnauktkoy mpelveks kst ®mcix®vk hehmigt i c
funkce by mhDlo z8&8vagnl dopad na bezpelnost st8&tu, zabe
nebo ekonomi ku st &tnf.raPtwvkkmurkyr i j®cksnp m@nmr ostt Sella k
infrastruktur a, kter® jsou urlen® podle prTSezovich a
kritick® infrastruktury a prvky evropsk® kwmnuim2i cakp® i ikmafc
opat Sen2 zamhNSen§ na sn2gen? rizika narugen2 funkce pr
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Pr ol je letigtn kritickou infrastrukturou? Civiln?2
pot Seby dod§8vek nezbytlnuRha jzidor@&homtm§lclka®hw (madrego)s. V s
vgak sloug? tak® pro odbaven?2 repatrialn2ch letT a | et
vazeb a tokT z nichg nhDkter® tva$?2 kkrniatriucgked 2 m2ssytsa .®@ mR
zranitelnost kritick®ho m2sta vliznamnhD ovlivRuje zrani
nezbytn® pro provoz infrastruktur [ 1].

Kritick8 m2sta (vulnerl8bl ce fpeongnadsd f§ aslbav & rmpaudtld. kaij
znilen2 vedlo k v8gn®mu narugen?2 provozu. Jde o0:

T S2d2c2 vng,

f zaS2zen? pro zajigtNn2 komunikace,

f radionavigaln2 zaS2zen?2,

T elektrick® transform8tory,

T prim8rn2 i sekund8rn2 zdroje elektrick® energie,
T ulogedéna pealiva.

Tato zaS2zen2? by mhRDla bilt chr&nhNna fyzicky a z8rov

fyzicksg ochrana | i i nstal ace syst®mT pro detekci nar
kontrol ov8na hpyr anceobvon 2%d/r gobsyt.r aVst upy pracovn2kT by mnDIly
[10].
31 Z8kl adn?2 |l egislativa z hlediska bezpel nosti Ci \

ICAO(Mezin8rodn?2 organivz acoeu |l pprdau csi Vil 18m2k elne t3e7t cbvmdl )u v y
letectv2 pSijala SARP (stsindSeARIPs jasnodu rne cnoi nmm&el nnc?e dp opgraadcatvil
pod kterou bezpelnost mezin8§rodn2ho | etectv? nes m2 k| €
kter® pSejal 7ichsekzipep dbospasalmdzing§rodn2ho civiln2ho |
Z&8kladn2m c2lem bezpelnostn2ch opatSen2 na letigt?2 (za
civiln2ho |l etectv?2 pS3endspgr occteispru§vvrc22rmeih,| ipmoys §jdékk ybd 2zgeadel
ostatn?2 ¢eSejnosti [1

Syst®m ochrany civiln2zho | etectyv? pSed protiprgvn?
vydg§vs a aktualizuje NE§r odin?i Ibre2ztpee | Ineotse mt2v 2p rpYyea ca np roacthir g
je vyd8vs8n za % elem nastaven? syst®mu ochrany civiln?
odpovRdnosti jednotlivich subjektTpewiyfialklRju¢ e p&kviomm§ n
opat Sen2 [1

4, PrePADOVC STUDIE
PS2padovg§ studie se zabTvg problematikou kritick®

Yat 0o k u. Analyzovanim prvkem kritick® vV ndolasme utku ud §1 ¢ eo
jako letigth Praha). Je mnogstv?2 jevT, kter® mohou VvV ®:¢
studie se zamhRSuje na dopad teroristick®ho Yt ahkku, ktei
pog8ru v dTsledku exploze. Podrobnh jsou analyzov8ny
urlena opatSen2 urlen§ ke sn2gen? rizika spojen®ho s t

41 Let iPgahaDd

LetigthD Praha je oriteintmer§inme tvr s eRrea luszpyandhRa t| j[Sés®o |
j e Vvyznaohbre&z knua 2. L8st |l etigthND poug2vang pro odbavovs§il
letigtn, a to Ter min§gl 1 sl oug?2ca& Tkerontibna8vie n2 d dehkav umi?r
Schengensk®ho prostoru Bligg? pohled na termin8ly | e
zobrazeny orangovou barvou na obr8zku 2).

Za pohromyzdrojr i zi ka) spr poivaegiugellztkrr§tta cfkuBn ki Infasatst r ukt ur
nebo sel h8n2 kritick®ho prvka,. ahterb®t g efhwn kvlyrscosctei dnlT e
j evy. Tyto jevy, kt es® moHoot?puta p§giefjtiotahy yovdesktarpapnaxnSe n
l'i zm2rnhDn2. Teroristickl %Wtok, jako jednéaetri §aByi hs
TNDmMi jsou veSejng aktiva a -altigaNDs@®mahma®ho technick®h

42 Typy protipr8vn2ch | inT
Publikace 10] uvsg§d2 soubor teroristickITch Vat 0K T, kter® by
k vytvoSen2 sc®n8ST a jejich n8sledn® anallze.
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1.etapa opravy
prostor stavenisté
drahy v provozu

odlety

+T101

prilety

Obr.2 Ilustraln2 pl&n letigthN V&clava Havl aahVi Prapfevzaya

\
\\ \
— \\ N
\ \

Obr.3 Morfologie objektT na letigti V8§clavazalavaaov®Sevp
severn? | 8sti letigthD Praha RuzynhD z r.

Tab.1 Uvagovan® druwhy %tokT dl e [
Druh %t okT
Ozbrojendsddiyknamat er mi n§1l u
Sebevragednl mmostonbanacin ¥t o k

| mprovizovan® vIibagmar kasarn

| mprovizovan® vibugn® zaS?2,
do t er mibomd httack)( c ar

bt ok mi nd@®&t enim) ( n a stteorjnginnk8u

43 Posuzovanl sc®ng§S

Typ %Pobul ely pS2padov® studie je posuzoangkedi sebevr
d§8 vzniknout tlakov® vIinnD. Tlakov§ vlina ovlivn? okol 2
mnogst v?2 energie a n8slednlim sekund8rn2m %l inkem, t ec
porugeny tlakovou vinou. Tato situace mTge d&gt 18.zni ku
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Kritick®rmtbstckmmjenz2ebecnhD ch8p8&no takov® m2sto, k-
zranitelnosti zkouman®ho syst®mu (v tomto pS2padh | et
kter® mus?2 plnit svoji funkbhnootr mBankafjd®abhoumEken2 dh
Prostor check n mTge je pro W% ely anallzy dopadT povagovgn :
pozemn2ho | eteck®ho person§8§lu a ostatn?2 veSejnost.i

Lasov® e |llewagovsnokl gpStidadot éeypiistick®ho %toku,
veSejnost.i a zpTsobit co nejvhRDtg? % my na veSejnich al
chrg§nhDnich z8j mT. PSedpokl adem dree,c2K ey 2d da n&Z[2 nlkae vku ML
jak cestuj?2c2ch tak | eteck-®fl4. pozemn2ho person8lu v z-

Posti gen® m2stvenD enavyydbrnBlzkmo 4l. er

Obr.4 VizualizaceT er mi n§1 w Sle Vi a2 o z |

Metodou What, If [5] j soudaupddcyyna chr 8nhbDn8§ aktiva spol el nos:
kter® jsou pSwelabd2ednD zobrazeny

Tab.2 Dopady narugen2 funk| nosti l etigthD Praha v dTsl edk
vchodu do tlermin8lu |l etigt

Chr&nnNng akti yMogn® dopady protipr8vn2ho | inu
Givoty a zdrayZtr8ty na @¢ivot edhs lae d/k umyp $heam@&zhdarja¥it?

| ekaj 2c? na -m)dwbparvoesnt2or (c hteecrkmi n81 u,
vbl 2zkomsgliuter mi

Pos8g8dky |l etadel: pos8dky | e-in)a dpeoktoru
termi n8l u, pos §dkybllzeztkaodset|i ntaecrhngi zne§jl
Pozemn? | et eckl person8k: nipeich e @B |

dopl Rkovich slug2bs¢ygbmBke€yny, ce
Ostatn?2 veSejnost: bS$izdikloisttiaxm2 snach
viejich osobnzch vozidlech

Bezpel 2 [|id?2

Narugen2? bezpel?2 u |id? zas,agenTch

vhezasagenl chgt|lBesttoewwcrhechetpSi st §vaj?

pS2papdrnolx ewssu odbavovg8§n2 na stoj 8nk§8c
Majetek

Pogkozen? k 0 n sptS2unk@& en Sovbaj zenkotsut i v na
ngsl edn®ho pThsPodbleen®k up oag)&p luo zve , zK S e hpk
materi 81 T (beton, sklo).

Pogkozen? dal g2chl 3¢z k& oe bingazhe namb2jp gkkour
Pogkozen? vnit Snhba sybagen? odbayv
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bezpelnostn2ch zaS2zen?z2,

Pogkozen2 osobmréscthujvNDc2cla. maj et ku
Pogkozen?2 vozidel veSejn® dopravy,
vdosahu tlakov® viIny i ostrich proj

Dopady na pocit bezpel? nejenom pS2
nepS2mo (zpPraRopdame&ich stanic).
Narugen? oper ac? prob2haj2c2ch na
doprava).

Mogn8 omezen?2 funkl|lnosti daldgfvolupr
ostrahy (napS2klad zvigdaBed&ur hbai

VeSejn® bl aho

H 2 q z
Givotn prost‘PTsobenZ produktT expl oze parhao®dma

t akd®k vl n2ch z§stavb&8§ch (napS2klad Ne
Znilen2 flory na veSejn®m prostrans
Ov Il i vnnnl 2fzakuonsyh avp St okt act vo.
Infrastruktury a technologie

19T Dod8vky en

Narugen? rozvodT elektrick® energie
Narugen?2 syst®mu veden? el ekt riganc® .

1 Dod8vky vo/Kontaminace | narudénentedkyvpdifupgeh

T Kanalizace Narugen?2 odvodu degSov® vody.
Narugen? kanalizaln? soustavy.

T PSepravn? \pgorygen? vegherllmk dEsrtdcd ewi gt n.
PSerugen2? vegkerTch operac? v | §sti
PSerugenmNsvksk®nAndmadn® dopravy z/
OvliivnnNn2z mNDstsk® eH o rAalair® dkaup rzasv yj e
OvliivnhDn2 vl]iakov®ho spoji¢rii gaDtW8a&c
pl 8nob&aA®kV ch Inetsd cehd u(j®2ce kvapitol e)

T .Komun'ka!nzNarugen2 CCTV sybt®mRosm? s¥sDakah v

informal n?2

T SBeakltgrkoan aAlvzni k pojistn® wud8l ostii nparjoet plj ilge
(provozovatele | etigthR), st8&tn2ch o
Pokl es popmttgvakny mewady iptdkan®rzw v I i vn
nepS2m® ovlivnhDn?2 vtywercihs tsiekk @ d 1 wal

T Nouzov® sliyq| s kompl ekhkhdgsk®z8sehbRupo Ytoku til
z8chrana ranfenzthpSzpagnich smrteln’
Likvidace mi moS8§dn® udS§l ost.i Bédag
pS2padn®ho pog8&ru, odkl2zen? trosek
Vyt2genost Hasi | sk®ho z8chr ann &hjogt
pog8rnz ochrany nejenom pro uzavSer
okol 2.

! 12/4§|;|m§1dn2 sNarugen2 l'i omezen2 pSij2mgn2/vyds§yv
Omezen?2 admini st-rnddt ilven? gltilhnnosti v

T Sts&§tn?

PT'Nutng nas ptorsa i genTch osob samotnim v
VaPoskytnut2 ng§sl edn® p®l e (finan|n?2,
Znovuv yt vo Sen? pocitu bezpel ? u cel ®
nastolen? alespoR pSechoz?2 %rovnhD b
Mogn® sdddBEnhanB&konstrukci pogkozie
pS2mo jednor8zovou spl&8tkou, ve for
dopadT a obnovem2 nfeyrkk ad gl2e tdiodtdnN v

s
samospr §
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5. ZOHLEDNNNE& VhBUCNOVRHU KONSTRUKCE

Publikace Jjuv §d2 opat Sen? prriom8rme2zheon 2a dogkaduf@Bpad ho Se b e
viny mT § e

mi ni mal i zac
zaskl en?z mT
pTsoben?2 se

bTt mi ni mali zov8n pougit2m tzv. bl ast defl ecto
i pravdhDpodobm&d tniD Ko loanpesze Wiz rj skethroukkt caeg 3laih armi
ge blt mi ni mali zov8n ugit2m plastick®ho fi
k u nodoByw obfelduh e f ekt T na

Dopady exploze dzpSam&®n @hd| pad®dtuviOhs&§vr hu objektu,

Stav-eEbnBtrukl n2ho Sege,nZ, tedy navrhnout konstr
byly minimalizov8§ny pS2pady Yumrt2 a gkod pSi Ya
kond ruk| nzch prvkT tak, aby odpov2dala odolnosti

vel i kost pSetlaku na | ele r8zov® viny (na z8kl
p omoc? znal osti vel i kosti p Seetklvaikvua |l @ nd aP g2sdhat p
konstrukln2ho prvku, kdy relativn? poloha a t\
DruhotnTm zatzgean jsou I ® aj2c? projektily, L
ekvival entn2?2zata?2 paemv2e kp TsPoShi2 posouzen?2 odol nosti
pS2stup pol2t§ s plnou funklnost?2 prvku. V pS?2
pogkozen. M2ra pogkozen? je d8na vel i kpemt 2 a
k

rozm?2sa)Dne mbl 2zkosti epicentr a, u

2 terTch mTge
ngsledn®mu &§.2 Sen2 pog8&ru |

Matermo§lecg\e®2, tedy zvolit materi8lov® Segenz t
jinlTch zbrojzinl chowdiok?s , kentek T ch materi §81' T a
prugn® EO].tv§r ® [

imtst zvIigenou YroveR o
yzick8 ochrada®prwkusa
oku

Zvlgue)crhramukrltlckllzcam' c
F n

8raz vozidle
b

vysokTm rizikem.

%l inkTm pS2m®ho Yt (nap$S. n
nedoglo ke zranBDn2 [|id? %l omky skla nebo etonu
zbran2m a vibueRTmpl Rup?t ®peag§Bon2 odIlnost a bez
6. Buboucé ROZVONMPRAHRI GT
Jak8koliv anallza hrozeb a rizik, kter8 z nich vypl
| ase. Proto je na m2sthDas®rdovypst RwmmcephBsl edupydg2chelb
rozvoje letigthD Praha je zalogen na postupn®m rozvoji
1. Rozvoj | etektkdrcTh Zalprarcijte rozg2 Sen2? kapacit Ter

paral el m2 udro§my. pTfTovoz na dvou na sobhD nez8vis
umognit uvolnhNn2 denn2ch provozn2ch aktivit a t

Rozvoj infrastruktury pro zajigthDnSpp8wyvaud & eom
soulasn® dobhD zpracovg8v§8 z8mNDr gelezniln2ho sp
St Sedol esk®ho kraje Kladnem (d21]12 stavby proje
traS$S jednokol ejns§ a neel ekt r?fllkeotwagnt§l’3 VSBocu | a8vsat
zmoderni zovan® gelezniln?2 spojenz,. Toto dvoukol
l etigtnN zanoS2 pod zem. Koncov8 stanice se bude
kol ej emi ast 2 d2omin2na 8jsedipn@t s Ostrovn2 n8stupi
podchody. Z&§mhRr pSipoKleadndejfeghPnhaverasSni Ppsh
Yazemn?2 rozhodnut?z [17].

Rozvoj investiln2 pS2]Dioghodob st ¥ opvoj emchetdngt Di
City. Tato vize v sobD obsahuje rozvoj civiln?2
obl asti slugeb poskytovanTch cestuj?2c2m. Ty v

centrum, muzeum apod.

Vsoulasn® dobhD doch8§8z2 kerkmédrdhi laoiu zpmélneillnrilcmhpzﬁ)r]
technickou souslednost pSi pSz2pravh i realizaci v
l etigti V8clava Havldaviikcat pDopfi [éaB]Tclobpgjzek 5.
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Obr.5 Pl 8novang8 modernizace ¢gelezniln2ho spojen2 Prahy

7. ZCVnR
V. prvn?2 | 8sti |l 1 8nku jsou shrnuty teoretick® pozne
Tde nastat jako efekt samotn® exploze). Odol nost k
nNDnTch aktiv. N8slednhD je definov§g§mwPopnmjcémnlkgrsittriog le®
y t v o Steanbau | pkSae hd cepdand8T t er ori sti ck®ho %t oku za poug
ho vstupu do termin8lu odbavuj 2c? mezin8rodn? c
rizovg§ny podle chmpyrrsvo®h®s [aekd ji pvdag 2 unbag dketneyr ® pYItsookk
¥xpbeskedn2ch | §sti dokumentu jsou uvedeny konce
konceptu bezpel nosti j € nut nk®& Tzloih | perdonbi2th aij 2zcram
y VvV syst®mu syst®mT, .kterTmi kritick® infrastr

noY © < D wd
®oQ S
~5Ho MN< O
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GENTRIFIKACE
GENTRIFICATION

Il ng. Softe Pokorng

Abstrakt

Gentrifikace je socik u | t-eak mMomi ckou transformeatr8kpti V8san®mO
O proces, kdy pSichig§zekte 2 |othplaats tepdouz \zkend Imtipairsaizfi IhSz.a | Vi o u

nov® podniky, zalne se o lokalithn veSejnhN mluvit a tat
mDnDpahtedu soci 8l n2ho. Se szev lzgaelnmouu pzowpet dSavtk ocueolpysti. b8yjdnh Te
Doch&zk?onkomi ck® transformaci. O tom pSol gentrifikace

teorie spotSebn2 strany. PSilemg jesk®inisti 8 0osSi mTgou
PrTbNDh gentrifikace je u vDtginy | okalit rocel9ti pod

Phil il L. Clay a tento modebpbohkbedyufddbBocedonldnesl miGent
vel k8§ n2npohded znaebbo8Snepeznegani 8n2 dopady.

Abstract

Gentrification is a socigulturateconomic transformation of a deprived area in the central part of the city. It is
a process when stalled pioneers come to the area and raise theatlisbm a cultural point of view. New businesses
start to emerge in the area, the locality is discussed publicly and this attention attracts new residatiées] so
gentrifiers. The location is changing from a social point of view. With the increasemhdefor housing, rental and real
estate prices in the area will begin to rise. There is an economic transformation. This is why the main two theories speak
of why gentrification arises: the theory of the production side and the theory of the consumigs @iitéators can be
both from the private sphere and from the state sphere.

The course of gentrification is very similar in most localities. The division into individual stages was realized
in 1979 by Philip L. Clay and this model is still used tod@gntrification is a very complex phenomenon from the
point of view of evaluation, because despite the large, at first glance noticeable, positives have negative effects.

KI'2] ovg sl ova

Gentrifikace, teorie virobn2,6 alspftSrbwk modahygenp
gentrifikace.

Keywords

Gentrification, production and consumption side theorpioneers, gentrifiers, foyghase model of
gentrification, effects of gentrification

1. POJEM GEMTRIFIKACE

Slovo gentrifikace (anglicky genti f i cati on) poprv® pougila anglick8g8 s
studii, kter8&8 se tlkala socigln2 promRny v pTvodnhD ind
zachyceno stDhovgn? ni gg2olé@ltechzt yvewn kprvBtkkllieth 6Mm.] alkseée
Londina a postupn®, ale masivn2 vyloulen2 pTvodn2 dnln
obyvatel. [1] Slovo vychg8z2 z angl ivekn®lmo skl8owna bifog exn tgrgy

A o co kontr ®t nhD slultteadynoerd ct&d ul dea am sfoainac i pTvo
ltvrS lukrativn2 a drahou. V r 8mci tohoto jevu <e post
nov® slugby a obchody, opravuj ? a pSestavuj ? se nemov
zvygovsg§n2 cen n8jmT a nemovitost?2 m8 za n8sledek vytl a
spolelensklicm2vidtievveem Redtriige kace jsou tedy jednoznal
Jedng§8 se pSedevg?2m o chud®, midg3anty a starg?2 oblany v

'!Sofie Pobetma@nbdhbhg. ingenirstv2, PurkyRova 118, Brno, sc
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Gentrifikaci je potSeba chgpat, jako prode2, 2nipko!
jednotlivlich vinS§ch. Tyto st8dia nemaj? jasn® hranice
jev, kterl mTgeme sl edovat a do jist® m2ry ovlivRovat,

Obr.1PS2 k|l &4® WV & i wsko® | kaoslnoonsitei genKamenkh@van®r St vzdr oj

1.1 Teorie vzniku gentrifikace

Nar ozd?2]| od nejasn®ho konce gentrifikace jsou |jasr
soul asnosti exiiet wizhi «kwDglehavmnfikace. Tou prvn2 je teo
Tou druhou, zcela kontrastn?2 teori2?, je teorie spotSeb
111. Teorie virobn2?2 strany = production side theory

Jedng8 se pSedk~ogzmeorieikpnbmbc§ vzi k gentrifikace v
investic do wurlitlch | 8st?2 mDsta, vyugit2 pozemkT a |j
investice kapit8lu. V re8lnPepoaxi8sjeedn® nebddagi nhyto
ug2vaj? oznal en? iteorie nab2dkov§8o. Dal o by se shrn
ekonomi ck® vyugit?2 potenci 8§l u uvagovan® umblke4)tiit,8liudent

Dl e Chrisse Hamnetta |jsou k1l 2] ovTl mi akt® ry a spol

instituce a orgs8ny veSejn® sprs8vy. [4]

NejviznamRj g2m zast8&8ncem teorie virobn?2 ditRreany gjag 0S
tedy meecrriy2 n§jTmh®hoeorie je definov8§na jako rozd?2]| me z
nejlepg2m vyugdgit2 a soulasn® hodnoty a renty pozemku.
postaven®mitbHa je z§stvaba na pozemc2ch visledkem hist
rozd2ly moment 8l n2. Hodnotu pozemku tedy neurl]luje to,
hodnota pozmeku stebhpl domadlDhkhop pgeraman? mezera mezi n
spougtiDn2 gentrifikace. Me z i mezerou ng§jmJ] a pravdiDpod
developeSi rozd2l n§&jmJT vn2maj2 jako pS2legitost k zis

Devel opeSvajse inici&84doryezehdynS§imogRejveD nakoupit
za pSestavbu, splatit pTjl ku a takto zhddbnocWl n8dua nneamos
regiongln2 |i m2stme2mrionwmeésmlgebiprodalSgdmslicni ci §tor em
Smithova teorie Arent gapo je kritizovs8&§na hlavnhD z
to, ge v n2 nejsou br8ny v ¥YWwahtwo dmé¢dgdk Pgeocepyv ptrloit
teS2 gentrifikanti do zrenovovanich |tvrt2 centr§ln
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vV 90. l etech se objevila modifikace fArent gapo tzv.
nemovitostian § sobkem rol n2ho pS2jmu z jej2ho prong§j mu. Val u
zvyklosti.[11]
$
i The Rent Gap
1
Potential land rent__  PLR
04 CLR
Capitalized
land rent
Building
value
L . I 8v
Time from construction date
Obr. 2 The Rent Gap. Zdroj: Clark E. 2010
111 Teorie spotSebn2 strany = consumption side theory
KontrasjeztEeo,i'ezspotrﬁpatbindn sgiraemyt f{dcCronG)u, kter§ h
gentrifikace spatSuje zejm®na v |idech samotnlch, ktes¢
Z8j) my, reziden|n?z a kulturn? prelaemiena epraada\yri? mie po zied
sektoru (sektoru slugeb,). Jednou z podstatnlch char ak
prost Sed? Teorie spot Sebn? strany tedy vystvBltul ug®kys
demograficklm zmRDn8m a zmNDnN giiTveootrni2eh os psottySeub.n 2J askt r @2ngy
gentrifikace zpTsoben zal2?ben?m stSedrf?7]t SPzchy edemDKkt |
spot Sebn2 §w8raand?2 plopt bydl en? % urlitlch | 8stech miDst
popt 8vkov§go.
David Ley v roce 1986 vytylil |tySi hlavn2 dTvody
sociologick® a demografick® faktory [8]:

f Demogrd i c k ® izzmfinyen® mnogst v? dom8cnost ? hl edaj 2 c?
boomu, zmenguj 2 c?2 se velikost dom8cnost 2, ZVyguj
Zvyguj2c?2 se rozvodovost.

f Hodnota mNstsk®@Wd gpnahcpsederieacT pro
dostupnosti rekrealnz2ch a kulturn?2ch
pS2ledgitosti, vygg?2 platy.

1T 28kl ad ekekhkombkyka orientovan8 & ma twrace gt mécls erkd:
tak® nejvygg?2 koncentraci

f DynamickT trh iszvryeymo Vi tsoestardeny nemovitost2?2 na pS$S

givo
akti

t
Vi , mo ¢

ve Vve.
t

“ar okovg§ m2r a, cog vede k probl ®mTm dostupnost.i b
bydet* v meng2m bytnD v centru mBDsta nebo k renovov
mognost.i maj 2 za n8sledek zvygovsg8§n2 poltu obyvate

112 Propojen2 teori?2

ChisHamnett v roce 1991 tyto dva pS2steupdgevpalowpooyjanl
pozemkT vhodnlckBvikar emowacsit Sedmép t S2dy po bydlen2 v c
pro vznik gentrifikacedg,. & egmodugpakojpgnzsep dmtl v kS2 cpo
nab

2[4k a

Propojen? obou teori? pozdRji uznal napS2klad i Da
je povagovs8§na spotSeba | viroba za podstatnDj g?2 pSi
ignorovsg8na [ 9,t oh®]t oPrieevpodlopend?y dTl egit® propojen?
vz2ce %hl T, kter® n8m pr8§vhn jednotliv® obory nabz2zej 2.
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2. PREBnH GENTRI FI KACE

2.1 Vznik gentrifikace

211 PionTSi a prvn2 gentrifikanti
2

K uveden gentrifikaln2ho ppvatgebudiddv &dloidwc Tjoe, pkott
neopravenich | tvrt? se ¢gpatnim jm®nem nastRDhovat. Kl a
umnil ci | i studenti. Na tomto vIi|ltu je vi duDdleooolpatels, e v r
kteS$S2 jsou sp2ge takovTi mi prost Sedn2ky mezi mi nul ost
prTkopn2ci gentrifikace, tzv. pionl Si, pozmNDRuj 2 od z
veSejnost 2.

Pro pionifri je typitkl n2zkl pS2jem dom§cnosti, fl e
viDk mezi 18 a 35 Ilety, veli kost dom8cnosti do 6 o0sob
pionTrT jsou UbmBl @i Nn&§kndeé $2 nmajrenovaci | tvrti. Ve chv?
komunit a, zal 2n8 se obl ast pomal u promNDRovat. Postupnl
prostory. [ 8] Vysok§8 hmsm2osttad tjlec hptaok ionzsntailtouvc&n av jjaekdon ok
jedincT pracuj2c2ch v umhRlINck® sf®Se n§slednhD zvyguj
aktraktivn2 pro pS2chod fdsllchadhpmaagh onid® gentzvi f iokK
Amar gi nal gentrifierso [ 14] Takovl pS2kl alV uv@da® Mi ¢
sledovanich |Jtvrt2 Sydney se jako novl gentriskippgnt i S
vV jin® zase k[dhunita LGBTQ. o

Gentrifikanti nebo t avkyes ofknlenw pgSe?ntnreynd dsoem§vcynzonsatliu,j 2n 2
p&§ru, jsou |asto bezdRtn2 pS2padnhD maj?2 |jedrmae d2etdhga o
jedince s vygg?2 kupn2z s2]ou, kt eS2 si v dan® |l okalith
reziden|ln2 a kulturn2 preference a odlignl ¢givotn2 sty
zalala formovat jig v 70. letech 20. stolet2 se sniguj
profes:? Naopak stoupl ekonomickl viznam terci 8l n2ho
slugbs8§ch. Vzhlpeddmlk zmatiSgled@®os | i vecT, jsou tito |id® n
roce 1989 zalala i |esk&8 ekonomika pSech8§8zet na trgn?
PatrnnD i s touto vedtrmges|fa nzamldma we zSpdlsdlosnekisch zvykl
kl esaj 2c? tendence sRat kT, ZVyguj 2c?z s e rozvodovost,
dom8§cnosti nebo zvyguj2c?2 se poleets ed osbertokvaotl nsh dbzerzad| Net m2T1
urban profesrdiadrralmdyti2espkrypBepadnBl 6 a®® DI NKS (dvaloubl e
pS2jmy, )§&8§drn@]dPurm tuto skupinu lid2 je dihRegetEEchapun
(napS. Chrise Hamnetta |i Davida Leye) preferuj?2 bydle
status ve [dpol9d|l nbspBedchoz2ho textu je patrn® to na
gentrifikovanT ch | tvrt2 je znatelnhD omlazena a kromhD ni gg?2 s
sousedstv?2 dostS§vaj2 [3] sta$S2 | id® s fixn2mi dTchody.

Tab.1lPor ovng&n2 charakt erain§lg]i k pionlTrT a gen
Znaky PionT Si Gentrifika nti
PS2jem na (N2zkl VysokT
V Nk 18-35 let 1849 let
Vel i kost d|{Do6osob 1-2 dosphnIl 2,
Ukonlen® v|StSedogkol {Vysokogkol

2.1.2 Motivace

Motivac2 k osidlovgn2 deprivovanich tokallitt ndaktEs
nemovitosti, poloha bl2zko centra mRDtsa nebo tSeba oso

Soukrom8§ iniciativa

Jde o iniciativu poch8zej 2c?2 od oblanT. Fad?2 se s
turistick8 gentrifikace.

Nzk® n8§jmy, n2zk® ceny nemovitost? a autentilnost |
z8roveR nejsou v8z8ni pravidly pro givot a tvorbu v t
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t 8t z §[rdo]v eTRakitnos pjier azce&pol|l ata kulturn2 gentrifikac:é
ediska pSitaglivosti l okality nejde 0o samotnou
T umogRuje soci8laklmintelakami meZIentpwmdpi katelt nej
t QDvn2ky a posl ®ze jako rezidenty. Z8roveR pS2tomn
2 tice. [ 16, 17] Ant - mitay a s?dlolvasm tfvarkd2o,r egre vj
u givota a jednou z charaktdmistTirlocjhiumij i mden&rzow
T na z8kladnhR sv®ho vizkumu pr oehpwatgaug2e, | tgver
T v [ ¢gij2c2ch.
Vel mi bl 2zko ke kulturn?2 gentrifikaci m§ tzv. gay
homosexu8l T do zanedban® |tvrti a n8sledn® thmaond omma® e
podni ky, restaurace, kl uby apod. Tato |tvrS pak z2sk
heterosexu8l T a gentrifikace je v pln®m proudu. Tento
setk&§v&me pomPSHhIDl 4ddesm mTge bit oblast mezi Dalstonem
Sydney nebo Castro District v San Franciscu.

Pol oha bl 2zkosti centra v kombinaci s n2zkIl mi ne§j
tsep®Sse¢e $masghaucestND mezi domovem, prac?2 a gko
® p&§ry, kteS$S2 v bl2zk® dobPD nepl&nuj?2 rodinu,
® maj 2 tewsltemic®l rd2oc hc hlutdMrcthz |Z2apandnout a ve sV
o p

cCrrxaQ?5s>S XLQ-B
I —< 2w~ 0

k

d
i d

h rost Sed?2 v lokalith.
V pS2padh turistick® gentrifikace je situace troch
ygovs8n2 akptorhd ketdiuv iitnyv eoshtlid sntzic hz pézlegitostz, avga
ben2 se snag? podnikatel ®. I kdyg turist® v |l okal
u pTvodn2ho obyvatoelrsutcvhays. s wS2 loikvad m t dde sztvoewdra?j 2 ¢
zcela znilit pTvodn? kouzlo |tvrti, d2ky nDmug s
tSi druhy vysidlovgn?2. Kdyjeryzipriivh2sa dbyrhodd
t obtaseddPIivand mdk IpSkd ngrefmktujenar M8 st PTvodn2ho char ak
2 obyvatel ® ¢§ili a byl S n?2 zt ot o godehnk?jejich Tat o
ovgn2 z AturistifikovanTchodo oblast2. KromhR toho
ento proces postihl ltvrti velkTch | esklch mDst
T Krebrd uGt ramber k.

~|_'_‘<'O:5CBON7\_
ON<e— D - <OD
ml—\m<3*—©-wm

St 8t n2 mi i nvesti cemi

St §tn? investice
nD gpatnh dostup
Tch ploch a veSej
aticky st8vs§ bez
e
i

| asto zapS2|init start geni
obl ast?2 mDst a, vistavbou no\
prostor jako jsou parky a n
pro jejich dal g2 investice
u AP adS8j eNtgkna: | iterat.
a kapitsgl. VeSejnl sektor
i vesuiseddov¥eSejn® infrastr
ni ce, i 2 d ve formhD investic do vesS
el kT pot 8§ VinznapmnoXs t S@ 2 ¢ e din2ozukto pfSY 7 imo ki G
vli §dn?2 rozhodnut?2 a politiku do centra dl oul
2 mo hspenzovoyahou §eBtefikadi[dd] §t n N
Enviromenrti§flinkacgentzni k8 vistavbou | i revitalizac?
mpl exn?2 zatraktivnhDn2 okol?2 parku pro rTzn® skupiny
miDst 2, posezen?2 | bugdae&n2 MapRgdgimcrenaicpkleins €81 akRmch r
t zkvalitnhDn2 ovzdug?2 ve |tvrti, kter8&8 byla dS2ve i
zdug?2 by[@82heRvAdkktum2Sigrida Ehr neayn nuad SdvIBl,a njle nva opbS ead:
% vygg2? hustota stromT nedg ve zbylTch obDAasteshy akek
larT. [22]

opravnhD indukovan8 genturciefdi lgaemea rn &b alaétni Formrocd g st tizpanpo
i Cog samo o sobhnD vede k vhRDtg2z atraktivith,. MT ¢
investorT do lokality. To n8§slednhD mTge pSive®s
8i s[ledv§\/reZSejn§ doprava |asto vede ke vigen2 ce
osti. Mi mo to vede k vel k®mu n8r Tstu produkce b
n2
v

O 5 ——
o—t'—"‘_—loig'
@@303—0
—‘3—13 e

~oT—353
‘<C3
—

t rozwof. [19] & dnoSlaters e
l a na
I
I

=

soukr om®
i v navelf nh
i n Ia
e

o'c@g’

®
a
n

=T T 3INTO®NTDT
OMS VWD O = ®—
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t ®t oy hnrao ntakdonr® wvdyoupd 2aws§ n 2 automobil T. [ 23] AV ¢
§n2 veSejn® dopravy nad automobilovou a pS2stu
egativum pro pTvodnvedajy?vahgj my. kRiec h ar & e FIraarpi
em nen?2 nov§ vistavba veSejn® dopravy, ale naop

©
o
cKQomcCcnw—+< —
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Poloha v bl 2zkosti vzdDlI §8vac2ch %¥stavT jako jsou wu
- I

uspoSenTujl2asproScvedlR student i . Ti jsou z8roveR ochotni p
vzhl edem k dol asnosti jejich pobytu. [ 25] Akademi ck® |
trgn2 popt8§vku a pelSefn®mlU w§bhaknkRyTBkol §m a podobnim
pozitiv, avgak to m8&8 z8roveR prohlubuj2c2 tendence Vv n

VIiastn2 gentifikace = oO0self gentrificationo

Jde o typ gentrifikack?2 K KHwoddrntmronamsedd &@rcdu slatmir S.veT
pomal T Lasto se tak dRDje s generac? vyrTstaj2c2 v Ilo
ohodnocenz. [ 26]
22 Jednotl i v® f8ze gentrifikace

Posloupnost procesu gentrifikacelieogi ck8§8 a pomRrnhD jednoduch§. Do d
vDtgi nou na sobhD nez8visl?2, prvn2 pionl Si a na sv® n8gk
okol 2 Tato f8§ze pSingg2 pSedewdgimnlemaiar pr obm@mu mejz e |
a hodnota nemovitost?2 se zat2m nezvyguje. Tuto zmDnu
zalnou pomalu osidlovat, cog jig pSingg2iglidareboped
podni kat el ®, kteS2 do lokality zalnou investovat S po¢
N8 mT a slugeb ve | tvrti Zde se j-Kuyl teadesati®durE mek 8k t e lamrsc
lokality jek o mp | et n?2

T2 m, ale proces gentrifikace nemus2 blt u konce. M
dal g2 renovace |l okality mTgou v®st ag k jej2 homogeni
bohatou sp&Peluendlkow zmhDny pakgenaldcmau plormngremngen?[zmPy odn
LtvrS se pak st8&8v§ postupnhD uniformn2 a rmemajr2mdwaw.e,N
transformace ji ¢ qerotritfviSk opwa no@® dlotbv?r tkil.asNa kt® gentri fi k
nZm doch8z2 k dalg2m soci 8l n2zm i fyzicklim promRngm. N
mohou pracovat kdekol i na swDtvly.s okddmi § ne ok yp $2as Igu ¢ o2t kn
developeSi pSizpTsobuj?2 celou |tvrS. [34]
23 PS2stup Philipa L. Claye

Philip L. Clay v 70. |l etech 20. stolet?2 definoval |
v Bostnu. [ 227]) € ou®? w&rzad Nd cechne s .

T 1. St 8§di um: Popisuje pS2chod mal ® a nerizikov®

locality centr8&8ln2ho mhRsta. Tito pionTSi zde na
pot Seby. V t®toafg®i vyepdlob? 882 vpTvodn2zch obyy
vol nT mi nemovitost mi. Obl ast je vn2m8na jako r
podni katel@/]neinvestuj 2.

f 2. St&dium: PovPDst |tvrti sety sk2chl|l neGejsndh
gentrifikanti. Jejich pol et je vygg?z neg prvn:
podobn?2. NovhRD pS2choz? jegthnND mohou naj?2t vol n(
zapojovat real i tond®k ukpaonvcaetl §zSbey |a® zvaoll2nn@® jree movi t o s |
prodeje | prong8j mu. V n8vaznosti na vygg2 vyu
f §zi S i obl asti zal2naj?2 vg2mat devel ope®@il.t vIriS
se zal?naj? zaj?mat m®dia, p2g2? se o n2 |1 8nky

f 3. St&§dium: Tomuto st&diu se take S2k§ adolesc
girokou veSejnost2?2 a girok§8 veSé&j povtagspedaalt
bezpelnou pro investice a v t®t o n8§vaznost:i do
l okalita se fyzicky znatelnD zlepguje. Ceny ne
st 8§vaj? mi nomv e 2o ik upli motun 2 cl? v lokalith byty
bydlen2 n8slednhD doporuluje svim zng§mim a rodi
spojuj?2 do sdrugen? a tyto sdrugen?2sm&sq asde Dt alk
promBDnu | tvrti z2skat veSejn® finance. Kdyg se
trS2dou a pioniry. Proces vys2dlovg§n2 staroused

T 4. Sts8&dium NazTvyn® t akys filiidifacegy el glealtirtid i jcatd o
zcela bezpel ng, m- dn?2 a jako skvRlI & investice.
pol 8tku, jsou teN v pln®m proudu. Do oblasti je
t S2dy Dev¥eiopeSto8i jivyn2maj2 lokalitu jako bezry
zakl 8dat specializovan® obchody a slugby. K usp
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pSestavovgny na bytov® domy. Na t rih,u kstee rdRb jbewl
pSedchoz?2 f§zi skupovs8§ny za %% elem zisku. Pr oce
byla wuspokojena popt8vka po bydl en2 . Do tDRDcht
gentrifikovan® obl astil.acvi twyrsoi dslto8vdSin? dpoTcvho8dznz2 cl
jelikog se cena nemovitost7]a n8j mT v oblasti d

24 Ostatn?2 pS2stupy

Po CalyovhD rozdRl en? procesu gentrifikace pSigli S
SchilaaNathaa. Jetd88f 8§erowl model TS2f8zovli byl napS$S2klad i
modely jsou si ale vel mi podobn®. ADe 91] aKtl r8hiJlilndaoMNgt
pouze vypustiliijeduayéey, prenp. dspPojstadia dohromady
zejm®na v t om, ge v posledn2z f 8zi uvgd?2 jako pS2choz?

pojet2 gdg2a8trifikace.

3. PROJEVY GENTRIFIKACE
Vzhledem krenov a c i gentrifikovan® obl asl|tiipolbiytDiawerdlb.2 kdy ge a1

nDkolika z&8padn2ch mhDstech, v]etnhD evrosklich, vedou ka
procesu do sp2ge nenyajte vsnprojroows8 nnys. nudc3eln TPm ovbyls@ dl ov §n2r
republice je gentrifikace patrn8 sice v nhDkolika mDst e
m&lo. To | ze pSisoudit socioadui snta ctkr® ndi neud corsat mi kau .p oTzodtr
ng§s otev2rat | 2m d8l | astBDji a je podstatn® si wuvDdomi

NapS2klad renovace jednotlivich starTch buwddu nmTg
investice do l okality j sou tak® jednoznalnD pozitiyv
sociodemografick®mu sl ogen? sousedstv?, kter® prochg8z:+
jednat s wSadgpk@ pSevahespoéddbeninvestice k uspokojov
pTvodn2ch. [31] Dalg?m takovim pS2padem je soci§ln2 zp
l okalit8§&§ch |asto bydl?2 m&§rsopmbéddtinem noad ch® omgv@it ey . mT.
a s vygag? pS2tomnost 2 tzv. ol 2 na ulici i bezpel nnDj g?2
prost Sed2 ve |tvrti. Jin2 autoSin§gsenedbomniZev aje ,| tgver thietn
soci 8l n2 hierarchie. V t®to hierarchidi se pTvodn? ob
starousedl 2ky a gendfifikanty jsou zpSetrh§ny.

Dal g2m takovim pS2padem hHhobw. Vy@igé zlrgmye pr oj ¢ ok @l a
podni ky vymhDRovE&8ny super markety | frang?2 zami vel kT ch
kouzlob | tvrS se postupnhD st8v§ identickou s dalg2mi | okal

3.1 P oz i tdapadyngentrifikace

Vygg?2 kupn? s2la spotSebitelT v |lok§8ln2ch podni c?
S n 2 kraminality

Vygg?2 daRov® pS2jmy v lokalith

Vznik novich pracovn2ch pozic a m2st

1 Renovace a rozvoj kality

T Stabilizadckaityupadaj 2c2 | o

f Motivace k renovaci nemovitost2 soulasnich vlastn
1 Renovacelkal i ty st &t n2 mi a soukroml mi investi cemi

T RTst hodnot mw@leimtol¥i tost?2 v | ok

T Spolelensk8 rTznorodost v Il okalith

f Zapl nNDn2 neobsazenich bytovich jednotek v lokalitHr
1

1

1

1

32 Negativn?2 dopady gentrifikace

Vysidlovgn2 pTvoehRe hzwbyemz en§jvmBTalcen slugeb v
Pokl es politick® participace

Nedostatek nab2dky dostupn®ho bydl en?

Zvigens8 popt8&vka po bydlen2 v okoln2ch |l okalit§gch

=A =4 =4 A
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T Konflikt mezi starousedl2ky a gentrifikanty
f Soci 8§l n2 hiomonge&nitzace bohatlTch ghett

f Ochodn2 a virobn2 vysidlovgn?

T Zvigeng§ cena |l ok8ln2ch slugeb a obchodT

f NeudrgitelnlT rTst cen nemovitost?

1

NepS2zniv® psychologick® dopady n a vys2dlen® o
bezdomovectv?

4, EKONOMI CKh P OHPEITENGENTRIFIKACE

JakbyloSe| eno dS2ve v textu, kdyg se-3zalf@eiohloasni g&nmt
a developerT. Jejich pol2n8n2 navazuje na popt8vku, kt
Strhnout st 8§ v abju?dco’v az § sntaa vibauj 2am vpyoz emku byt ovl dTm s v
z8l egitost a podobl osud | ek§ i pozemky, kter® byly d¢
bytovlich domT jsou v gentrifinkovza-nnyc.h Hoosktad pini® cshe bw dwoy
dostanou do obDRDhu, Sedg? jejich rentabilita a pS2padni
Kdyg se na gentrifikaci pod2v8&me |isthD z pohledu o
gentrifikoven | ch | okal it 8ch vzestupnl charakter. Rostou n§j my
investuje se z@gMhMWaemodydfdDy anemovitost? Ssouvi s? s Vvivo
nemovitost mi zal ne pr2opvadgeant rhiofdinkootvaa nn®e moovkiatloisttD z Tst §
nemovitost?2 v nelukrativn?z | 8§sti mRNDsta. Zde | ze jen ko
| 8sti jej?2 poloha.
PodRNDkov§gn?2
PS2sphDvek byl zpeacbiv&k®bhekéhpypeipblogh&pMGMI7476. j . DS
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VLIV VYBRANARCRSFNRT®hGI NCJMU
VADMI NI STRATI VINGEWOIHC HB U

IMPACT OF SELECTED ACTORS ON RENT RATH ADMINISTRATVE BUILDINGS

Ol dSichokornf

Abstract

This article deals with identification of certain factors influencing rent rates of administrative buildings. Based
on a sample of 418 commercial units collected in period of iZ3), this study assesses the eftdctome selected
factors on the rent. It provides some initial evidence of how different factors can affect rental prices in office buildings.
Due to a number of factors, this can be useful for property owners and developers, as it is beneficial emdnderst
relative financial benefits of allocating resources to these different factors. In general, factors such as locatam, unit si
age of the building and the age of the lease have the biggest impact on the rental price. In addition, some of
environnental sustainability factors have a positive impact on rental prices. Conversely, some sustainability factors do
not have a significant effect on the rental price or even have a negative impact. In particular, finding a negative
relationship between theml price and the energy performance of a building is surprising at first sight. The likely
explanation is that the effect of the energy advances levied as part of the rent, however, will require more detailed
investigation. However, it is also possibleat there may be a higher level of demand for, for example, historical
buildings, which are in principle more energy intensive.

There is a correlation between a number of factors and rental prices of real estate. However, it is important to
recognize thathe price effects of some factors are likely to be dynamic and variable between different assets and
markets. Ultimately, they are a function of a specific set of supply and demand conditions.

Keywords

Rent; rate; selected; factors; affect; administratglding

1. bvoD

Faktory ovlivRuj2c?2 dosagitelnou vigi ngj emn®ho v
t ®mat em, nejen pro Yl astn2ky trhu v sdéaldowltizvadmbdlkt ert |
vybranl ch Ifga k tmduj Tmanoar kvu 418 admi ni st r atriozmbeczi? igd2ea s t2drl,8
FaktorT ovlivRuj2c2ch dosagitelnou vigi n§jmu (pS?
cel 8 Sada, dl e obecnhD phSi j¥ man®b et z@ondd i 196H)(Rladez BOAQ) B v a n @
(Glascock,etal.,1998) e hl avn2m faktorem pol oha dan® nemovitost.i
Dnes ji g klasjizkd dexmna pamBSlﬂematikl{ l okality ve
nemovitost.i na j ej 2?2 c e fAbnsa, 1964) Bea gedujer | m®d el Wji e nB¢ jemBd®a 0S
rezidenl nzho bYdlu¢gr?2 alleg§st a@aldmbDnsestvy ati vnZm budov§m. Em

opnt soust Sed? zej m®na na reziden| n?2 nemovitosti; hed
margingln2 | 8§st t®to pr8ce.

PSehlednou empintch&y emn®bbd prbetor v a(®lade,ni st r
2000} autor se zde kromBD polohy nemovitost:i vDnuj e i n i
ng§j emn®ho.

Dal g2 literaturaa kmpigi cslke® zmaoe&Slidwgn2 vIiivu um?s
n8sl eduj 2c2: nejjednodugg? zpTsob, jak model ovat na r
(Glascock, et al., 1993p u two Sli a sroovzZ®Mt 2 gest i | et analyzovali 145 bu
AutdS8peugili rozligen2 um2stPDn2 nemovi tdi8dtei ameZiy zlotvya$ i

Yar 0 v n 2 budow(&lascdcky edl., 1993) PodobnT princip rozdRlen2 mNsta do
Millse (Mills, 1992), kde awutor sl edovaddmicrai s8t0r &4 irvgra?2rmyit ndudoavsa rhiu O

PodobnT poQs2gsittiep daumpny | okac?2 byl pougit v pS2padov

budov v MnichovD. V t®to studi.i se autor zamnRSi | na g
admi ni sitsrpart§wm2D rozdhl ene?s, (jlakva Snap32.Kl.adDleekrn§zoru au
l okalitami dl e administrativn2zho dRDIl enz, by mRly bilt
pS2stup zalogenlT na mNRSitelnich rokxd¥laeeh nmeai plSekalsii

!0l dSich PokomminD, | mg.t,avVo uw n? ho/1i8mddeva 01564200 Brmo, oRlnich.doko@ysiwutbr.ck 6 4

147



2Stavebnictv?2 a oceRovgn?

JuFoS 2021

mPDstKa omN t oho, admi ni strativn? | 1 ennDn?2 obl ast? pSedsH
n e mo v {Nitsohs 2086)

Druhg8 skupina mothesTNB2gjpedm azdp hynbde m. Um2sthNDn2 wvst
dvilDma odl i g@ilsmi992x p Tsoby

Prvn?2 zmoTrsa)cbentvrikach model ech je gradient n8§jemn
buN pouze skutebpn@ap3dBladopako heb potSebnl pro pSeko
District). Tento pS2stup by mohl bl't rozg2Sen | na mul

DruhlT zpTsob podchycen2 vilivilbbumolpalytBemdkyi twesSteij nj
pomoc2 dopr a@ills, 19928 i vi dugl n?2

Gat(Gat, 1998)z koum8 trh ploch v administrativn2ch budovs§
vcel kem 50 budov8ch na z&k|ddInDl 2jcehj icen tvezrd rhiezsntoss;t i t wtoo
(Nitsch, 2006) p o mo c 2 mNSen2 vzd8lenost ? kancel 8Ssklch budov
letigthD byly anajledmot8liniyv Ivc hg eb undgg vnElc hv.

Model vi zkumn? k Dude & 3oees,200) o ne k@ancel §Ssk® n§jemn®
namNDSenou vzd8lenost (vzdudgnou | arou) do centra mDsta

Ve sv® kompdriatoi vtnr2z 2scth s admini strativn?2zmi budovan
Leishman a Watkin¢Dunse, et al., 2002 ak ® t ent o postup ( mRSeinpto Edinbughlee no st
referen|ln?2 bodawveorjge Seéemeetpostup doplnhDn o dummy pro
budova um2stRhDna ddl 250 tmcdhd vi RKOapd, @BAY £t & IVi®c st Qldapp o si
sn8j my v admihnibsutdroavt8§icvhn v. Los Angeles pougil tak® mnhnSe
Business District, d8l e vzd8l enost pS2stupu k d&§lnici
viznamn® faktory pddjothydddmBlsakns mo t( Sikn(CBpplkdd80)dost upnost i

Zaj2mavs§ adaptace koncepce pS2stuprBaktui adid om?[s tNm?g ac
Ohta(Nagai, etal., 2000) PSAsstu je definovEhandakd®Samenkrmejghl ic®@s2 ag
stani ci metr a. DvnD dal gz promRNnn® jsou |as potSebnl n
(Nagai, et al., 200)

PodobnlT pS2stup apl i(Benjrdin & SirBaasy 1996jni knt eaS2Sivrynsatnasv N1 i

anallze trhu rezidenln2ch nemovitost? (250 jefierobeBnae
jako kl 2] ovsg, aut oSi popisuj?2 pokles ceny n8j mJT o 2,5
SamozSej mn, tyto poznatky nelze zobecRovat na jak®

pSizpTsoben konk rd@tavy{Bergamin & Kirmans €996) e Sej n ®

Dal g2 podstatn® (Blade 2@00)ystudiechgp &2 ki g§d zehP@NDna v pSedch

byla data vivoje n&jtempmn®haed &k eab dtBB2 agen tnii slt rati vn2ch
kromhD polohy nemovitosti definuje 5 z8kladn2ch promDnr
vigi n §spre mn ®h o

T PrTmRrn8 podlahov§ plocha

T Vigka budovy

T St8§S2 budovy

T Pol et budov (ve stejn®m kompl exu)

i Obsazenost budovy

Tak® dle Mills, kromh dnRlen2? oblasti (napS2klad m
parametr T, kter® budou | ®iptez vs.p ecchi af ri akkotvearti skidii (kehtfikdahl el nso vji |
celkem patn8ct, studie je vgak zamiMlen®2l ok8I nn. NRDkt e

T Konstrukce budovy a pougit® materi 8ly
1 Stav budovy
i Kategorie A, B, &
1 Polet pSestaveb budovy
1 Poletpbsetedd?2 pSestavby
T Vybavenost intern?
1T Koupelny, toalety, klimatizace, odpolinkov® m2s
T Vybavenost extern?
f Gar8&8ge, gar8govs§ stgn2, terasy, &
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