"WORK AND RESCUE MAGAZINE

-

.

SAFETY,




OBSAH

TABLE OF CONTENTS

a

w

e .
[ g

W

SAFETY, WORK AND RESCUE MAGAZINE

Vydava
CRAA - Ustav bezpeénosti prace

ve vyskach, z. (.
Nuslova 49

158 00 Praha 5

ICO: 09934910
WWW.Craa.cz
info @craa.cz

Pfedseda redakc¢ni rady
Ing. Michal Kantor

Vychazi 2 x ro¢né online
Toto cislo je vydano
dne 31. 12. 2025

ISSN 3029-7508
DOI: 10.71319

Rukopisy a prispévky
zasilejte na adresu
swarm @craa.cz

Zaslané prispévky a fotografie
se nevraceji.
Publikované prispévky nejsou
honorovany. Autofi neplati
zadné poplatky.

Texty neprochazeji redakcni ani
jazykovou Upravou.

Redakc¢ni rada
Ing. Michal Kantor
Mgr. Igor Jadvidzak
Ing. Ondfej Novak, DiS., Ph.D.
Ing. David Michovsky

Uvodnik / Editorial

Michal Kantor

Vazny pracovni Graz na recyklaéni lince plasti,

v rotaénim zarizeni

Serious occupational accident on a plastic recycling

line involving rotating machinery
(kazuistika)

Vit Hofman

4

Alpine Butterfly Loop Damage and Its Impact
on Rope Access Technician Safety: Insights

from Testing

Poskozeni oka horolezeckého motylka a jeho vliv
na bezpeénost lezce: poznatky z testd

(pfehledovy ¢&lanek)

Ondrej Belica

12

Zprava o 2. rocniku konference 307P
Report on the 1st annual OH5 (307P)

conference
(zpravy z akci)

Vit Hofman

24

Safety, work and rescue magazine 3/2025



UvobNik
Vazeni Ctenafi,

s potéSenim Vam timto oznamuji, ze
v fadném terminu vychazi treti Cislo
odborného védeckého dcasopisu SWARM -
Safety, Work And Rescue Magazine.

Pfesné pred rokem vyslo prvni Cislo, které
velmi rychle zaujalo pevné misto mezi
oborovymi odbornymi periodiky a nejenze si
latku nasadilo vysoko, ale stdle ji posouva
vys.

Na obsahu tohoto Cdisla se ponékud

negativné (nikoliv na kvalité, pouze na
rozsahu) projevila soucasna legislativni
smrst (nedavna novelizace zakona
¢. 309/2006 Sb. o] zajisténi BOZP

. s 7 v . O s .
a souvisejicich predpisu, chystana novelizace

zakona ¢. 254/2019 Sb., o znalcich,
znaleckych kancelafrich a znaleckych
Ustavech, stejné jako planované zruseni

nafizeni vlady ¢. 201/2010 Sb. a jeho
nahrazeni nafizenim vlady ¢. 322/2025 Sb.,
o povinnostech zaméstnavatele pfi
pracovnich Urazech a nékteré dalsi), ktera

natolik zameéstnala pozornost mnohych
autorl, Ze upozadili tvorbu ¢&ldank( pro
SWARM.

To vSak neubird na zajimavosti ¢i kvalité
ostatnich ¢&lankd. At uZ na kritické reflexi
soucasného  stavu bezpeclnosti prace
v ¢eském primyslu, kterou pfinasi ptipadova
studie pracovniho Urazu v rotacnim zafizeni
v ¢ldnku  Ing. Vita Hofmana, anebo
prehledovy clanek zabyvajici se pevnosti oka
poskozeného horolezeckého motylka.

Casopis SWARM je
v elektronické podobé
swarm.Craa.Cz.

dostupny
webu

volné
na

Mate-li jakékoliv podnéty ¢i pfipominky,
budu rad, pokud mi je zaslete emailem na
swarm @craa.cz.

Zatim Vam preji pohodové cteni

Michal Kantor
predseda redakcni rady

EDITORIAL

Dear Readers,

The third issue of the professional
scientific journal SWARM - Safety, Work And
Rescue Magazine is being published on
schedule.

Exactly one year ago, the first issue was
released and quickly secured a firm place
among professional industry periodicals,
setting a high standard that continues to
rise.

The content of this issue has been
affected somewhat negatively—though not in
terms of quality, only in scope—by the
current wave of legislative changes. These
include the recent amendment to Act No.
309/2006 Coll. on occupational safety and
health protection and related regulations, the
upcoming amendment to Act No. 254/2019
Coll. on experts, expert offices and expert
institutes, as well as the planned repeal of
Government Regulation No. 201/2010 Coll.
and its replacement by Government
Regulation No. 322/2025 Coll. on employers’
obligations in the event of occupational
injuries, along with several other changes.
This legislative surge has absorbed the
attention of many authors to such an extent
that their contributions to SWARM had to be
temporarily set aside.

Nevertheless, this has not diminished the
interest or quality of the other articles,
including a critical reflection on the current
state of occupational safety in Czech industry
through a case study of an occupational
accident involving rotating machinery by Vit
Hofman, as well as a review article on the
strength of the damaged loop of the alpine
butterfly knot.

The SWARM journal is freely available in
electronic form at swarm.craa.cz.

If you have any suggestions or
comments, I would be happy to hear from
you via email at swarm@craa.cz.

In the meantime, I wish you an enjoyable
read.

Michal Kantor
Chairman of the Editorial Board
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Vit Hofman?

1 Ing. Vit Hofman - SAWuh; info @sawuh.cz

Abstrakt

Tento c¢lanek analyzuje vazny pracovni uraz, k némuZ doslo
v listopadu 2022 v Ceském zavodé. Poskozeny, pracujici jako
obsluha rozdruZovace, byl téZce zranén po necekaném spusténi
rotaéniho zafizeni kolegou nastupujicim na sménu. Studie
identifikuje soubéh technickych, organizacnich a lidskych selhani,
ktera vedla k urazu. Kriticky hodnoti poclinani zaméstnavatele,
postup inspekénich organd i vysi uloZenych sankci. Zvlastni
pozornost je vénovana limitGm spoléhdni se na lidsky faktor
versus technickd opatreni. Clanek pfesahuje rémec jednotlivého
pfipadu, nabizi nejen rekonstrukci udalost, ale i kritickou reflexi
soucasného stavu bezpecnosti prace v Eeském prdmysiu
a formuluje systémova doporuceni ke zvyseni jeji urovné.

Abstract

This article analyzes a serious occupational accident that occurred
in November 2022 at a Czech recycling facility. The injured
worker, employed as a bale breaker operator sustained multiple
injuries following the unexpected start-up of rotating machinery
by a colleague beginning a work shift. The study identifies
a convergence of technical, organizational and human failures
that led to the accident. It critically evaluates the employer's
actions, the procedure of inspection authorities, and the adequacy
of sanctions imposed. Particular attention is paid to the limitations
of reliance on the human factor as opposed to technical safety
measures? The article goes beyond the analysis od a single case,
offering not only the reconstruction of the incident, but also
a critical reflection on the current state of occupational safety in
Czech industry and formulates systemic recommendations to
improve its overall level.

Uvop
Recyklaéni pramysl predstavuje
prostiedi, kde se kazdodenné stfetavaji

tézka strojni zafizeni, rotacni mechanismy
s vysokym krouticim momentem a tlak na
produktivitu. Ekonomicka efektivita versus
bezpelnost prace jsou casto v konfliktu,
kdy preventivni opatfeni jsou casto

povazovana za to, co ,brzdi vyrobu"
a ,zdrzuje". RozdruZovace pro rozbalovani

balikovaného odpadu jsou ukazkovym
prikladem zafizeni, kde se nedostatecné
technické zabezpeleni miZe proménit
v tragédii.

V listopadu 2022 doslo v cCeském
recyklacnim zavodé k urazu, ktery mél
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vSechny predpoklady k tomu, aby skondil
smrtelné. PoSkozeny, 56 let, manipulant na
rozdruzovaci, utrpél vazna zranéni poté, co
jeho kolega, R.P., nastupujici na sménu
spustil rotacni zafizeni, aniz by tusil, Zze se
poskozeny nachazi uvnitf.

Pfipad je nazorny v tom, Ze kombinuje
nékolik rizikovych faktorl: nedostate¢né
technické zabezpeceni zafizeni (absence
vzdjemného blokovani ovladacd),
organizacni  slabiny  (chybé&jici  mistni
provozni bezpeé&nostni pfedpisy, nedlsledna
Skoleni) a lidsky faktor (komunikacni
selhani mezi zaméstnanci stfidajicimi se na
sménach).

Tato pfipadové studie je nejen deskripci
a detailni analyzou pfi¢in Urazu, ale
predevsim si klade za cil otevfit diskusi
o systémovych Bez kritické reflexe, jez
mUzZe byt pfinosnd pro praktiky i teoretiky
v oblasti bezpecnosti a ochrany zdravi pfi
praci (dale jen BOZP), inspektory prace,
a zejména management  primyslovych
podnikl stojicich pred dilematem, jak
vyvazit ekonomickou efektivitu s poZzadavky
na bezpecnost zaméstnancu bude
k obdobnym Uraztiim dochdazet i nadale.

1 POPIS PRIPADU A CHARAKTERISTIKA

PRACOVISTE
1.1 Charakteristika pracovisté

a zarizeni
Incident se odehrdl v provozovné
recyklacni spolecnosti (dale jen

zaméstnavatel, pfip. spoleCnost) se sidlem
na Moravé. Jedna se o moderni recyklacni
zavod zaméfeny na zpracovani plastovych
odpadnich materiald, vybaveny
automatizovanou linkou ¢cislo 3 pro
recyklaci plastového odpadu. Klicovym
prvkem této linky je  rozdruzovac
(rozbalova¢ nebo téz turniket), viz obrazek
1, ktery slouZi k rozdruzovani lisovanych
balikl plastového odpadu na jednotlivé
odpadni kusy pred  jejich dalsim
zpracovanim. Zafizeni ma dvé hridele

s protibéznymi  nozi, uvnitf kovového
tunelu, mezi kterymi na pasovém
dopravniku prochazi lisovany balik. Zafizeni
ma charakteristicky rota¢ni mechanismus
s vysokym krouticim momentem,
nezbytnym pro rozbaleni pevné
komprimovaného materialu.

—

Obrazek 1: Rozdruzovaé

Rozdruzova¢ je  vybaven dvéma
samostatnymi ovladacimi panely: hlavnim
ovladalem umisténym na obsluzné plosiné
s vizualnim kontaktem na pracovni prostor
a boc¢nim ovladacem, ktery je umistén
mimo pfimy dohled do vnitfniho prostoru
rozdruzovace. Podle technické
dokumentace byl bocni ovlada¢ navrzen
primarné pro Uclely Udrzby a pro situace,
kdy operator potfebuje zkontrolovat
material z dolni pozice. Kritickym faktorem
je skuteCnost, Ze oba ovladace ovladaji
nejen rozdruzovac, ale soucasné
i navazujici  pasovy dopravnik. Toto
propojeni, ackoliv technologicky logické pro
plynulost provozu, predstavovalo v daném
pfipadé zasadni bezpelnostni riziko, nebot
spusténi jednoho ovladace aktivovalo cely
systém bez moznosti zjistit z druhé ovladaci
5
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pozice, rozdruzovace

bezpecny.

zda je prostor

1.2 Charakteristika zaméstnancua

Poskozeny i R.P. byli dlouholeti
zaméstnanci pracujici ve sménném rezimu,
bez  dolozenych pracovnich deliktd.
Z dostupnych podkladd vyplyva, Ze oba byli
obecné hodnoceni jako spolehlivi
pracovnici. Udalost méla vyznamny
psychicky dopad i na zaméstnance, ktery
zafizeni spustil; z dokumentace vyplyva
docasna pracovni absence a snaha o osobni
kontakt se zranénym kolegou. Tyto
skutec¢nosti podporuji zavér, Zze se jednalo
0 neumyslnou udalost % prostredi
s nedostatecné nastavenymi systémovymi
bariérami.  Policie CR se zabyvala
i moznosti, zda neslo o Umyslny trestny cin,
coz ale pozdé&ji vyloucila.

1.3 Prdabéh udalosti

Dne 10. listopadu 2022 mélo dojit ke
stfidani smén. Poskozeny si prfed koncem
smény (pfiblizné v 5:35) vsiml, Ze se
v rozdruzovadi zasekl vazaci drat, jimz jsou

lisované baliky vazany. Rozhodl se, zZe
vstoupi do zafizeni. Zafizeni vypnul
z ovladaciho mista obsluzné plosiny,

vstoupil do né&j a zacal odstrafiovat drat
z hrideli.

Kriticky moment nastal, kdyz R.P., ktery
mél nastoupit na sménu v 6:00 hodin,
prisel na pracovisté predcasné - pfriblizné
v 5:40. PrestoZze jeho sména jeSté ani
nezacala (a sména poskozenému jesté
nekoncila), poté, co si po prichodu k lince
vsiml, Ze linka nebézi, ji ihned spustil
prostiednictvim boc¢niho ovladace. A to aniz
by proved| jakoukoliv kontrolu linky nebo
pfevzal sménu od Urazem postizeného
zaméstnance. Pro pfipomenuti: z pozice
bo¢niho ovladace neni mozna pfima vizualni
kontrola vnitfniho prostoru rozdruzovace,
coz je vyznamny konstrukéni nedostatek.

Spusténi rozdruzovate a soucasné
pasového dopravniku meélo za nasledek

zachyceni poskozeného rotujicim

mechanismem, ktery pQsobil na télo

znac¢nou mechanickou silou.

2 ZIISTENI SETRENI A NASLEDKY

2.1 Rozsah zranéni a I|ékarské
osetreni

Poskozeny byl hospitalizovan nejprve ve
Fakultni nemocnici Ostrava!, a na pfelomu
let 2022 a 2023 byl prevezen do jiné
nemocnice. Propustén do domaciho léceni
byl az 13. bfezna 2023, tzn. priblizné Ctyfi
meésice po Urazu. Jeho nasledna pracovni
neschopnost trvala az do konce roku 2024.

Lékarské zpravy jednoznacné potvrdily
rozsah  zranéni  odpovidajici  tézkému
polytraumatu. Poskozeny utrpél sériovou
zlomeninu Zeber (1.-9. vpravo a 9. a 11.
vlevo) s pneumothoraxem, zlomeninu
lopatky, zlomeniny trnovych vybé&zk{
obratl( a zejména Malgaigneovu zlomeninu?
panve [1].

Z interni komunikace vedeni spolec¢nosti
vyplyva, Ze v nékterych fazich nebyl rozsah
zranéni spravné interpretovan; vedeni
spoleCnosti se delsi dobu domnivalo, Ze
Urazem postizeny zaméstnanec ma jen
lehka zranéni — pohmozdéniny. To bylo v
rozporu s pozdéji dolozenym klinickym
obrazem dle propoustéci zpravy [1].
Probéhla interni dokumentace  také
demonstruje nebezpedi podcenéni nasledkd
pracovnich drazd v manazerském
rozhodovani.

Bez ohledu na presnou diagnoézu, délka
hospitalizace jednoznacné svéddi
o zavaznosti  Urazu, ktery v pfipadé
zachyceni hlavi nebo krku mohl mit fatalni
nasledky.

1V nemocnici jej opakované navstivil vykonny
feditel spole¢nosti.

2 Zlomenina stydké kosti a
s porusenim panevniho kruhu.

6
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2.2 Kontrolni zjisténi Oblastniho

inspektoratu prace

Oblastni
OIP) u

V navaznosti na Graz uskutecnil
inspektorat prace (dale jen
zameéstnavatele kontrolu. Ta probéhla
s odstupem sedmi mésic od uddlosti
(Cerven 2023). Inspektorat identifikoval
nasledujici klicova pochybeni:

e Absence blokovani

ovladacéi:

vzajemného

Ovladani navazujiciho
dopravniku a rozdruzovacte nebylo
feseno jako vzajemné blokovany
systém pro technologicky celek, coz
OIP vyhodnotil jako nesplnéni
pozadavku na  bezpeCny  provoz
a pouzivani zafizeni pro plynulou
dopravu nakladd (vzdjemné blokovani
centralniho a  mistniho  ovladani
zaftizeni) [2, pFiloha 4 bod 4]. Toto
zjisténi je kli¢ové, nebot pravé absence
blokovani umoznila spusténi zafizeni
z jednoho ovladace bez védomi osoby
u druhého ovladace.

e Absence akustického nebo
optického signalizacniho zafizeni:
Zarizeni nedisponovalo varovnym
systémem, ktery by upozornil osoby

v okoli na bezprostfedni spusténi
stroje, coz predstavovalo poruseni
povinnosti opatfit zafizeni varovnym

systémem v pfipadech, kdy obsluha
nema moznost vizualni  kontroly
nebezpecného prostoru [2, § 3 odst.
3].

¢ Chybéjici mistni provozni
bezpecnostni piredpis: Nebyl
predlozen mistni provozné bezpecnostni
predpis (MPBP) pro bezpecny provoz
rozdruzovace, coz predstavovalo
poruseni povinnosti vybavit zafizeni
provozni dokumentaci [2, § 4 odst. 2]
Spolec¢nost disponovala pouze predpisy
pro dopravniky. MPBP pro rozdruzovac
byl vytvofen az dodate¢né 19. ledna
2023.

o Skoleni BOZP: Posledni pisemné
dokumentované skoleni BOZP probéhlo

20. kvétna 2019, tedy vice nez 3 roky
pred Urazem. Stale to vSak bylo
v souladu s interni dokumentaci, ktera
stanovila periodicitu Skoleni na 1 x 4
roky. Spolecnost uvadéla, ze
zaméstnanci byli pribé&zné progkolovani
interné (napf. pfi dennich poradach),
avSak tyto aktivity nebyly pisemné
zaznamenavany. Pravni predpisy
ponechavaji stanoveni periodicity
Skoleni v kompetenci zaméstnavatele
[3, § 103 odst. 3], proto nebyla tato
skutecnost v zavérecném protokolu OIP
klasifikovana jako samostatné poruseni
ptedpisi, byt byla  pfedmétem
intenzivniho vysetfovani jak ze strany
OIP, tak i Policie CR. Ani jeden
z uvedenych organd nakonec
nevyhodnotil, Ze by perioda Skoleni
mela pfic¢innou souvislost s Urazem.

dale argumentovala, Zze
v pracovnim postupu pro obsluhu
rozdruzovaCe existoval vyslovny zakaz
vstupu zaméstnancl do zafizeni. Vyjimku
tvofila pouze Udrzba, kterda mohla
vstupovat az po vypnuti a zajisténi hlavniho
jistice. Podle vyjadreni spoleCnosti byli
vSichni zameéstnanci, vcCetné poskozeného,
s timto dokumentem a zakazem pravidelné
seznamovani.

Spolecnost

Vedouci pracovisté navic uvedl, Ze vstup
poskozeného do zafizeni byl zcela zbytecny.
Dlvodem vstupu byl (dajné namotany
vazaci drat, pfricemz tyto draty se na
zafizeni namotavaji bézné a nebrani
provozu. V ramci standardni Udrzby byly
odstraniovany jednou tydné, coz poskozeny
dobre védél.

Spolec¢nosti se vSak v ramci Setreni
nepodarfilo prokazat, Zze by zaméstnanci
s pracovnim postupem byli prokazatelné
seznameni.

Ve

2.3 Spravni Fizeni a sankce

Zaméstnavatel podal proti kontrolnimu
protokolu namitky. Argumentovala, ze
poZadavek na blokovani se vztahuje pouze

7
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na dopravniky, nikoliv na rozdruzovace, a
ze k Urazu dosSlo primarné porusenim
pracovnich povinnosti ze strany
poskozeného [3, § 106, odst. 4, pism. d)]
(pfitomnost v zafizeni). Dale spolecnost
tvrdila, Ze obsluha ma povinnost se pred
spusténim presvédcit o bezpecnosti, a proto
neni technicka signalizace nutna.

Inspektorat namitky zamitl
s odlvodnénim, Ze rozdruZova¢ a dopravnik
tvori funkcni technologicky celek, nikoliv
dvé nezavisla zafizeni. Pokud spusténi
jedné casti (dopravniku) automaticky
iniciuje pohyb nebezpecnych Casti
navazujiciho stroje (rozdruzovace), vztahuji
se na celou sestavu pozadavky na
vzajemné blokovani [2, pfiloha ¢. 4] OIP

souCasné konstatoval, Ze primarni bylo
poruseni  povinnosti  zajisténi  obsluze
moznost oveéfit, Ze se v nebezpelném

prostoru nikdo nenachazi; pokud to nelze,
musi bezpecnostni systém pred spusténim
(popf. zastavenim) zafizeni vydavat
zvukovy nebo i viditelny vystrazny signal
tak, aby byl ¢as nebezpecny prostor opustit
[2, § 3 odst. 3]. Vysledkem spravniho Fizeni
byla pokuta ve vysi 142.000 K¢.

Spole¢nost se rozhodla neodvolavat.
Z interni komunikace vyplyva, Ze vedeni
spoleCnosti vnimalo pokutu s Ulevou
(,Cekali jsme pokutu v rozmezi 100 - 300
tis. KE). Ve srovnani s horni hranici pokut,
které zakon umoznuje ukladat za vybrané
prestupky zaméstnavateld na Useku BOZP
(podle konkrétni skutkové podstaty az
v tadu miliond K& [4, &ast &tvrtd]), a se
zavaznosti ohrozeni Zivota se jednalo
o Castku pfi dolni hranici vnimané sankcni
praxe. Policie CR piipad provéiovala pro
podezieni z ublizeni na zdravi z nedbalosti,
avSak vySetfovani nevyustilo v obvinéni
konkrétni osoby, coz potvrzuje tezi
0 systémovém selhani.

3 DISKUSE

Nasledujici kapitola presahuje pouhou
deskripci a nabizi kritickou analyzu pficin

Urazu, odpovédnosti jednotlivych aktért
a SirSich implikaci pro systém bezpecnosti
prace.

3.1 Technické priciny: prevladajici

faktor
Analyza ukazuje, ze technické
nedostatky nebyly  jen dopliikovym
faktorem, ale pfimou pric¢inou, ktera

umoznila vznik Urazu. Absence vzajemného
blokovani ovladall neni jen otazkou ,dobré
praxe®, ale pfimym porusenim poZadavkl
pravnich predpisQ [2, pfiloha & 4 bod 4]
Externi technik BOZP v interni komunikaci
pfiznal: ,faktem je, Ze ovladale vzajemné
blokované byt mély.™

Stejné tak byla porusSenim i absence
varovnych signdll (siréna, majak) [2, § 3
odst. 3] Argumentace spoleCnosti, zZe
,0bsluha ma povinnost se presvédcit", je
z hlediska moderniho ,safety engineeringu*
neudrzitelnd. Podle Reasonova modelu
Svycarského syra (Swiss Cheese Model) je
spoléhani se na jedinou vrstvu ochrany
(pozornost obsluhy) cestou k havarii [5, s.
208]. Pokud z ovladaciho mista neni vidét
do stroje, nemiZe byt bezpeénost
postavena na vizualni kontrole.

3.2 Lidsky faktor jako symptom,
ne pric¢ina

R.P. udélal chybu. PfiSel predCasné
a spustil stroj bez kontroly. Nicméng, jak
uvadi Dekker, ,human error is not a cause
of failure. Human error is a symptom of
trouble deeper in the system”. [6, kapitoly
3 a 71" Systém dovolil, aby tato chyba
nastala a méla fatalni nasledky.

Selhani nastalo ve ¢tyfech rovinach:

1. Absence procesu predavani smén:
Neexistoval vynuceny protokol (osobni
setkani, podpis), ktery by zabranil
situaci, kdy jeden pracovnik sménu

3 Lidskd chyba neni pfi¢inou selhani. Lidska

chyba je pfiznakem problému  hloubéji
v systému.
8
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konci a druhy zacina, bez vzajemného
kontaktu.

2. Organizace prace: Bylo umoznéno,
aby zaméstnanec zacal pracovat 15
minut pred zacatkem smény, aniz by
¢innost byla koordinovana.

3. Design pracovisteé: Konstrukce
umozfovala ovladani bez vizualni
kontroly nebezpecného prostoru.

T4

4. Technické jisténi: Chybélo blokovani,
které by ,odpustilo" lidskou chybu.

Oba zaméstnanci byli hodnoceni jako
vysoce spolehlivi. To, ze i ,spolehlivy"
zaméstnanec udélal chybu, dokazuje, ze
bezpecnostni systém musi byt navrzen pro

.nejhorsi  mozny scénart (worst case
scenario), nikoliv pro idealni stav.

Nancy Leveson ve své teorii
systémového pfistupu k  bezpecnosti
zdlrazfiuje, ze Urazy nevznikaji
z izolovanych  komponent nebo chyb

jednotlivcl, ale z nebezpeénych interakci v

systému jako celku [7, kapitola 2].
V analyzovaném pfipadé k uUrazu nedosSlo
proto, Ze selhala jedna komponenta

(Clovék, stroj, nebo procedura), ale proto,
7e systém dovolil kombinaci faktorl, které
spole¢né vytvorily podminky pro vznik
Urazu. Jednalo se o:

predcasny prichod,
absence komunikace,
konstrukéni nedostatek,
chybéjici technické zabrany.

3.3 Reaktivni versus proaktivni
pFistup
SpoleCnost po Urazu pFijala mnoha
opatreni:
- technicka blokace,
- zpracovani mistniho provozniho

bezpecnostniho pfedpisu pro linku,
- roéni periodické $koleni zamé&stnanct +
mésicni dil¢i Skoleni se zaznamem.

Vykonny feditel spole¢nosti se osobné
angazoval v komunikaci s kontrolnimi

organy (OIP, PCR), v pédi o poskozeného
zaméstnance, kterého pravidelné
navstévoval v nemocnici, a v implementaci
napravnych opatfeni vcéetné dohledu nad
prodkolenim zaméstnancl. To je rozhodné

chvalyhodné, ale zaroven to vyvolava
otazku: pro¢ to nesSlo dfive? VsSechna
opatfeni  (blokace, signalizace)  jsou

standardni, pomérné levnad a dostupna jiz
desitky let.

Pripad ilustruje klasicky reaktivni pfistup.
Hopkins v knize Safety, Culture and Risk
uvadi, ze ,high reliability organizations
learn before they fail*™ [8, st 1]. V tomto
pfipadé se organizace ucila az ze selhani.
Naklady na prevenci by byly zlomkem
nakladd spojenych s U(razem (pokuta,
léCeni,  odstavka, reputace). Pokuta
142.000 K& se mulze jevit jako nizka,
nicméné jeji vyse odpovida ceské praxi,
ktera Casto nereflektuje potencialni fatalitu,
ale pouze readlny nasledek, spolupraci
spoleCnosti pfi FeSeni udalosti a prihlizi
i k jeji ekonomické situaci.

Ze zména bezpeénostni kultury vyzaduje
vice nez jen reakci na jeden Uraz, potvrdila
i nasledna kontrola OIP provedena v Cervnu
2023. I pdl roku po Urazu byly na pracovisti
zjiStény zavazné nedostatky, napfiklad
nezakryty Snekovy dopravnik ohrozujici
zaméstnance zachycenim, chybé&jici zabradli
na rampach ¢i nezajisténé tlakové lahve
v kabinach vozikd. To naznaduje, Ze ackoliv
byla vyreSena konkrétni rizika spojena
s Urazem poSkozeného, komplexni systém
fizeni rizik ve spoleCnosti stale vykazoval
zavady.

3.4 Interni versus externi odborna
podpora BOZP: Systémova
uvaha

Spolecnost zajistovala odbornou podporu
BOZP prostfednictvim externiho specialisty,
coz je v Ceské republice bé&zny model,
zejména u mensich podnikd. Tento pfistup

4 Vysoce spolehlivé organizace se udi dfive, nez
selzou
9
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ma nesporné vyhody (pfistup k expertize
bez plného Uvazku, Sirsi odborny rozhled),
ale zaroven celi objektivnim strukturdlnim
omezenim. Externi technik neni pfitomen
denné, nema pfimy pfistup k neformalni
komunikaci, nezachytava tzv. ,near-miss"
situace v redlném case.

Kritickou otazkou vSak neni kvalita prace
externiho specialisty, ale rozsah mandatu
a podminky, které mu zaméstnavatel
vytvari. Mél pravidelny pfistup do provozu?
Disponoval  rozpotem na  technicka
opatfeni? Byla jeho doporuceni (pokud byla
vznesena) realizovana, nebo skoncila
s poznamkou ,pfilis drahé"? Absence
zakladnich bezpecnostnich opatfeni pred
Urazem nevypovida o kompetenci technika,
ale vyvoldva otdzku, zda vibec mél
prostfredky a mandat tyto nedostatky
identifikovat a prosadit jejich odstranéni.

Klicovym faktorem neni, kdo
zabezpecCuje BOZP, ale jak je BOZP
vhimana v organizacni kultufe. Pokud je
bezpecnost priorita a management
investuje do jejiho =zajisténi, funguje
jakykoliv model. Pokud je BOZP vnimana
jako ,nutné zlo", nepomlZe ani interni
specialista. Uvedeny pfipad ukazuje selhani
systémové integrace odborné podpory do
redlného Fizeni bezpecnosti, nikoliv selhani
modelu jako takového.

4 SHRNUTI A ZAVER

Analyzovany pracovni Uraz byl zbytec¢nou
udalosti, které bylo mozné snadno predejit.
Nebylo potfeba vyvijet nové technologie,
stacilo dodrzet pozadavky platnych pravnich

predpist a technickych norem
a implementovat standardni bezpecnostni
prvky (blokovani, signalizace). K drazu

vibec nemuselo dojit, stalilo jen, aby
dotcena spolecnost necekala na nehodu, ale
proaktivné fidila rizika.

Z pripadu vyplyvaji nasledujici
doporuéeni pro primyslovou praxi:

e Implementace technického
blokovani: U vSech zafizeni, ktera je
mozné ovladdat z vice mist, zavést
vzajemné blokovani (hardwarové (i
softwarové) [9, ¢l. 6.2], které znemozni
aktivaci bez potvrzeni ze druhého
stanovisté.

e Instalace varovnych systémii:
Vsude, kde neni 100% viditelnost do
nebezpecného  prostoru, instalovat
akustickou a optickou signalizaci

s prodlevou pred spusténim (minimalné

5 sekund). Pomoci mdZe i instalace
zrcadel na vhodna mista.
e Formalizace predavani smén:

Zavést pisemny ¢i elektronicky protokol
o predani smény. Zakazat spousténi
stroji pred oficidlnim zacatkem smény
bez dokonceného predani smény.

e Mistni provozni predpisy (MPBP):
Dokumentace nesmi byt formalni. Musi

existovat pro kazdé zarizeni
a popisovat realné situace (kontroly,
zapnuti, vypnuti, Udrzba, cisténi
apod.).

e Rezim adrzby/cisténi (zajisténi
proti spusténi): Pro ukony
v nebezpecném prostoru zavést

jednoznacny postup zajisténi zafizeni
proti neoCekavanému uvedeni do chodu
(odpojeni/uzamceni/ovéreni
beznapétového stavu v zavislosti na
mistnich podminkach) a jednoznacné
fizeni opravnéni pro tyto zasahy.

e Kultura ,Stop Work Authority™:

Zaméstnanci musi mit pravo

a povinnost zastavit praci pfi pocitu
ohrozeni, aniz by se bali postihu.

Zavérem lze konstatovat, ze ackoliv

primym spoustéfem byla chyba jednotlivce,

skutecnou pri¢inou byla absence

systémovych zabran. Dokud budou

v procesu lidé, budou délat chyby. Ukolem

10
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zaméstnavatele je zajistit, aby tato chyba
nevedla k tragédii.
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Abstract

This review systematically analyzes the results of tests conducted
in 2021 on damaged alpine butterfly loops to assess whether such
loops can safely used to secure a rope access technician while
passing the knot. Findings indicate that tying the knot itself
reduces rope strength more significantly than operational
damage. Damage at the apex of the loop has the greatest impact,
yet even damaged loops frequently meet or exceed the minimum
requirements specified for certain personal protective equipment.

Abstrakt

Clanek prehledné analyzuje vysledky testd poskozenych ok
horolezeckého motylka provedenych v roce 2021 a hodnoti, zda
Ize takto posSkozené oko bezpelné pouzit k zajisténi lezce pfi
prekonavani uzlu. Zjisténi ukazuji, Ze samotné uvazani uzlu
snizuje pevnost lana vice neZz provozni poskozeni. Nejvétsi viiv na
pevnost ma poskozeni ve vrcholu oka, pfesto i poskozené oko
Casto splniuje normové poZadavky nékterych osobnich ochrannych
prostredkd.

INTRODUCTION

If personal protective equipment (PPE)
against falls shows any signs of damage,
whether minor or major, it must be
removed from service. In practice,
however, this rule is not always followed in
the case of ropes. It is common, instead, to
tie an eccentric knot at the damaged
section to isolate it (most often an alpine
butterfly) and continue using the rope for
the remainder of the workday. Only at the
end of the day (or, in some cases, at the

end of the entire task or expedition) is the
damaged section of the rope cut out, and
the shortened rope is then used.

For many users, the loop isolating the
damaged section of the rope remains
unusable, and some training systems
therefore do not allow a rope access
technician to clip a personal Ilanyard
(cowstail) to the loop when passing the
knot [1, p. 15]. The question arises
whether such caution is necessary, since
the rope is doubled within the loop,
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meaning that the damage may not affect
the overall strength of the knot. This
question was precisely the motivation for
a study conducted in the summer of 2021.
The aim of the study was to determine
whether damage to the loop affects the
overall strength of the knot and whether
a loop with such damage is sufficiently
strong to secure a rope technician [2].

Figure 1: Clipping to the loop when
passing the knot % 7 !/

1 MATERIALS

The tests were conducted on a vertical
hydraulic testing machine (hereinafter
referred to as the testing rig) with
a maximum force capacity of 200 kN and
a measurement accuracy of 0.5% [2, p. 3].
The tearing speed was manually controlled
so that the displacement rate of the pulling
mechanism did not exceed the standard-
specified limit of 50 mm/min [3, Art.
4.1.2.2].

1.1 Rope

For the tests, new, previously unused,
low-stretch ropes with a diameter of 10.5

mm?>, type A, manufactured in January® and
June’ 2021, and certified according to EN
1891, were wused. These were white
polyamide Truck ropes produced by
Courant. According to the manufacturer,
the static strength of the rope was 30 kN,
the knot strength (using a figure-eight
loop) was 19 kN, and the sheath
contributes 47 % of the total rope strength

[2, p. 2].
1.2 Test specimens

The knot chosen for the study was the
alpine butterfly [5, Art. 6.1.2]. The
research examined not only the effect of
rope damage itself but also the influence of
damage location on the strength of the
butterfly loop. All test specimens were cut
with a hot knife®:

- from the outer side of the upper part of
the loop (Test 3),

- from the inner side of the upper part of
the loop (Test 4),

- from the outer side of the apex of the
loop (Test 1),

- from the inner side of the apex of the
loop (Test 2),

- from the outer side of the lower part of
the loop (Test 5),

- from the inner side of the lower part of
the loop (Test 6).

Some of the tests focused on cases
where the rope core was not damaged, but
only the sheath. Therefore, certain test
specimens (without using a hot knife) were
completely stripped of the sheath:

> Prior to testing, the rope diameter [4, Art. 5.3]
was verified, revealing an actual diameter of
10.69 mm.

6 Test specimens manufactured in January 2021
were used for Tests 0-7.

7 Test specimens manufactured in June 2021
were used for Tests 8-10.

8 It is likely that not all cuts made with the hot
knife were of equal depth. The deepest cuts
occurred during the first set of tests, i.e.,
specimens 1-a, 1-b, and 1-c, for which the depth
was only estimated. In all other cases, a stop
fixture was used to ensure that the cut depth
corresponded to the rope radius.
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- in the upper part of the loop (Test 8),
- at the apex of the loop (Test 7),
- in the lower part of the loop (Test 9).

The last of the test specimens were
stripped of the sheath and seven of the
nine core strands. Only two core strands
and the rope internal marking tape
(hereafter referred to as marking tape)
remained at the apex of the loop (Test 10).

2 METHODS

The objective of the tests was to verify
the suitability of using the knot loop to

isolate a damaged section of rope.
Specifically, the tests simulated
a configuration in which the rope is

anchored at the top by one strand exiting
the knot, while the second strand remains
unloaded, and the loop itself is loaded
downward by the rope access technician.
Accordingly, during testing, the knots were
loaded both at the upper end of the rope
and at the loop.

Figure 2: Applying force to the loop
during the tests > " °!

This configuration was achieved by
clipping a connector to the loop in the same
manner as used by a rope access technician
and applying force to the loop in the
direction of the anchorage.

The tests conducted in the

following order:

were

- Test 0 - testing undamaged knots to
determine the rope strength in the knot,

Test 1 - testing specimens damaged on

the outer side of the apex of the loop,

Test 2 - testing specimens damaged

the inner side of the apex of the loop,

- Test 3 - testing specimens damaged on
the outer side of the upper part of the
loop,

- Test 4 - testing specimens damaged on
the inner side of the upper part of the
loop,

- Test 5 - testing specimens damaged on
the outer side of the lower part of the
loop,

- Test 6 - testing specimens damaged on
the inner side of the lower part of the
loop,

- Test 7 - testing specimens stripped of
the sheath at the apex of the loop,

- Test 8 - testing specimens stripped of
the sheath in the upper part of the loop,

- Test 9 - testing specimens stripped of
the sheath in the lower part of the loop,

- Test 10 - testing specimens composed of

two core strands and the marking tape

at the apex of the loop.

@:NOJ iNo.Z iNo.:& iNOA ﬁNo.S
No. 6 No. 7 No. 8 No. 9 E :No. 10

Figure 3: Scheme and order of tests
performed % 7 °

on

Each knot was properly dressed and
statically preloaded with a force of 1.5 kN
before the start of the test. Each test was
performed three times (each case was
tested in triplicate®). In total, 33 knots were
tested, of which 30 had damage.

° Three measurements are considered the

minimum reasonable number of repetitions,
allowing for a meaningful estimate of variability
and basic assessment of measurement
dispersion [6]. A higher =~ number  of
measurements would provide a more reliable
estimate of measurement uncertainty; however,
14
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3 RESULTS

Of thirty tested alpine butterfly knots
with loop damage:

- 21 cases resulted in rope failure within
the knot itself, with no influence from
the loop damage,

- 3 cases® resulted in rope failure in the
testing machine’s gripping system, with
neither the knot nor the loop damage
affecting the failure,

- 6 cases resulted in failure of the
damaged loop, with a measurable
reduction in the overall system
strength, including:

o in 3 cases in which the loop
consisted of only two core strands
and the rope marking tape (Tests
10-a to 10-¢),

o in 2 cases where the rope was cut
on the outer side of the loop apex,
with the cut depth only estimated
(Tests 1-a and 1-¢),

o in 1 case where the rope was cut on
the inner side of the loop apex (Test
2-b).

In none of the tests (including those
where the failure occurred at the site of the
loop damage) did the force required to
break the rope fall below 9 kN,

3.1 Test 0 -
damage

Rope without any

The test designated as No. 0 served to
determine the strength of an undamaged
loop to enable comparison of the effects of
individual types of damage.

GDOOTO
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Figure 4: The undamaged loop after
Test 0-a [» 7 ©

The strength of an undamaged alpine
butterfly loaded via the loop was 20 = 1.7
kN. In all cases, failure occurred within the
knot itself rather than in the knot loop.

3.2 Test 1 - Damage to the outer
side of the apex of the
butterfly loop

In practice, damage to the rope located
on the outer side of the apex of the loop is
encountered most frequently. This results
from the knot-tying process, in which the
rope access technician instinctively bends
the rope below the damaged section and
subsequently completes the rest of the
knot. Placing the damage at the apex of the
knot makes it better visible, thereby
increasing the likelihood that other rope
technicians, who may not be aware of the
rope damage, will notice it at the apex of
the loop in time. Finally, locating the
damage at the apex of the loop reduces the
risk  that, under changing loading

it should be noted that the aim of the study was
to assess the significance of rope damage in the
loop for securing into it when passing the knot,
not to study the precise effect of rope damage
on the strength of the rope system.

0 In one case, the rope was from early 2021,
and in two cases, from June 2021.

11 For Test 10, the force ranged from 9.22 to
9.60 kN; for Test 1-a, it was 10.62 kN; and for
Tests 1-c and 2-b, a force of 18.60 kN was
required.

conditions, the damaged section of rope will
be drawn into the knot (i.e., that it will
move from the loop into the knot body).

During the preparation of the first test
specimens, a depth stop was not used,
unlike in the subsequent specimens, and
the depth of the cut - approximately half of
the rope diameter - was only estimated.
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Figure 5: Test specimens prepared for
Test1 !’ "7

The very first test specimen (1-a)
exhibited the deepest cut of all specimens,
which was evident visually and was also
reflected in the lowest measured strength
during testing. The average strength of
alpine butterfly knots damaged on the outer
side of the apex of the loop was 16 + 3.6
kN. In tests 1-a and 1-c, failure occurred in
the loop at the location of the damage,
whereas in test 1-b the knot itself failed,
regardless of the loop damage. It should be
reiterated that the cuts damaging the rope
in these specimens were deeper than in all
other test specimens.
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Figure 6: Specimen 1-a after the
test 777

3.3 Test 2 - Damage to the inner
side of the apex of the
butterfly loop

Failure of the rope at the location of the
damage on the inner side of the apex of the
knot occurred only in test 2-b, at a force of
18.62 kN. In the remaining two cases (2-a
and 2-c), failure occurred in the knot itself,
regardless of the damage to the rope within
the loop. Alpine butterfly knots with
damage on the inner side of the loop

exhibited an average strength of 19.9 %
0.85 kN.

Figure 7: Specimen 2-c after the
test [*7 7

3.4 Test 3 - Damage to the outer
side of the upper part of the
butterfly loop

The upper part of the butterfly loop is
defined as the portion of the loop that,
when unloaded, is oriented upwards, away
from the ground, and that, when the loop is
loaded, does not come into contact with the
free end of the rope hanging downward.

From a load-distribution perspective,
configurations in which the damage is not
located at the apex of the loop appear to be
safer, as two sections of the loop are loaded
evenly from the undamaged apex, one of
which remains free of damage. In all three
tests conducted within Test 3, failure
occurred in the knot, while the damage to
the loop had no effect on the overall
strength of the system. The force required
to break an alpine butterfly knot with loop
damage located outside the apex was 20.2
+ 0.65 kN.
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Figure 8: Specimen 3-c after the
test /" 7

3.5 Test 4 - Damage to the inner
side of the upper part of the
butterfly loop

Even in the case of a butterfly loop with
damage on the inner side of the upper part
of the loop, the tests did not result in the
failure of the damaged loop itself, but
rather in failure of the knot. This occurred
at a force of 19.9 £ 0.29 kN.

3.6 Test 5 - Damage to the outer
side of the lower part of the
butterfly loop

The lower part of the alpine butterfly
loop refers to the section of the loop that,
in an unloaded loop, is closer to the ground
and, when the loop is loaded, comes into
contact with the free end of the rope
hanging below the knot.

Damage to the outer side of the loop in
Test 5 did not affect the strength of the
chain; in all three tests, the knot itself
failed. Failure occurred at a force of 21 %
1.1 kN.
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Figure 9: Specimen 5-b after test > 7 '"

3.7 Test 6 — Damage to the inner
side of the lower part of the
butterfly loop

Similar to the case of the loop damaged
on the outer side, damage on the inner side
did not affect the strength of the loop, and
failure occurred in the knot at a force of
19.6 + 0.23 kN.

3.8 Test 7 — Sheath removed from
the apex of the butterfly loop

Removing the sheath from the rope at
the apex of the loop would theoretically
reduce the loop’s strength by 47%
compared to its original strength.
Nevertheless, in tests 7-a and 7-b, failure
occurred in the knot (the damaged loop had
no effect on the overall chain strength), and
in test 7-c, the rope failed in the testing
machine’s grip (i.e., completely outside the
knot).

Figure 10: Specimens prepared for
test 7 1> 7 7
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The knots failed at a force of 20 + 0.8
kN. It is worth mentioning that during
sheath removal for specimen 7-a, several
yarns in one of the core strands were
unintentionally cut.

Figure 11: Specimen 7-c after the test
[2, p. 12]

3.9 Test 8 — Sheath removed in the
upper part of the butterfly loop

When testing alpine butterfly loops with
the sheath removed in the upper part of the
loop, the knot always failed (the removed
sheath had no effect on the loop’s
strength). Interestingly, during tests 8-a
and 8-c, the rope marking tape was
partially damaged (but did not break), and
during test 8-b, several yarns in two
strands of the core were broken. The knots
themselves failed at a load of 20.78 + 0.02
kN.

Figure 12: Specimens 8-a (left) and 8-b
(right) after the tests '* " *°

3.10Test 9 - Sheath removed from
the lower part of the butterfly
loop

While testing alpine butterflies with the
sheath removed from the upper part of the
loop always resulted in the failure of the
tested loop, in contrast, in the case of loops
with the sheath removed from the lower
part, two tests (9-a and 9-b) failed at the
rope gripping system of the testing
machine, and one test failed at the loop
itself. In none of these cases did the
removal of the sheath affect the overall
strength of the chain, which was 20.1 *
0.97 kN.

Figure 13: Specimens 9-b (left) and 9-c
(right) after the tests '* > '/

3.11Test 10 - Apex of the loop
consisting of two core strands
and the marking tape

The last test examined the worst-case
damage scenario, i.e., a rope stripped of its
sheath and most of its core. Only two
strands and the rope’s marking tape
(internal marking) remained at the apex of
the loop. In this test, unlike all others, the
loop failed at the damaged site in every
trial, at a force of 9.4 £ 0.17 KkN.
Interestingly, the marking tape itself did
not break until a force of about 2 kN was
applied (which does not imply that the tape
alone can sustain 2 kN, but rather that the
two remaining strands provided sufficient
support for the tape to withstand forces up
to this level).
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Figure 14: Specimen 10-b after the

test [2, p. 14]

4 DISCUSSION

During the research conducted in the
summer of 2021, 33 alpine butterfly loops
were tested, of which 30 were damaged to
varying degrees. Only six of them failed at
the site of damage (i.e., only one fifth), and
the force required to break the rope never
dropped below 9 kN2,

The average force required to break all
damaged knots (regardless of whether the
failure occurred at the damaged loop, in the
tested knot, or in the rope testing machine
gripping system) was 18.64 = 0.89 kN
(median 19.75 kN).

12 In three cases, the loop consisted of two core
strands and the marking tape, with failure
occurring at a force of 9.4 £ 0.17 kN. In the
remaining cases, failure occurred when the
damage was located at the apex of the loop:
twice on the outer side of the apex and once on
the inner side. For the more deeply notched
specimen 1l-a (outer side), failure occurred at
10.62 kN; in another case (1-c, also outer side)
at 18.60 kN; and in the third case (Test 2-b,
inner side) at 18.62 kN.

Failure of the damaged loop'® occurred
only when the damage was located at the
apex of the loop. In one case, this
happened at a force of 10.62 kN (for the
specimen with the deepest cut), and in the
remaining cases at 18.6 kN and 18.62 kN,
respectively. This indicates that a damaged
loop is weakest when the damage is located
at its apex.

To decide whether a damaged alpine
butterfly loop can be used (regardless of
the location of the damage itself), the
following factors must be considered:

1. The minimum force at which rope
failure occurred was 9.22 kN (in Test
10-a, where the apex of the loop
consisted of only two core strands and
the marking tape).

2. A rope access technician with a weight
of 120 kg exerts a force of

approximately 1.18 kN'* downward in
a static position.

Figure 15: Specimens 5-b (left) and 3-b
(right) during the tests ' '°

13 Except for Test 10, in which the apex of the
loop consisted only of two core strands and the
marking tape.

4 During movement or in the event of a fall, the
peak force may exceed this value, depending on
the fall length, the connecting device used (e.g.,
lanyard/cowstail), the distance (length of rope)
between the anchor point and the bypassed
knot, and the rope on which the butterfly is tied
(tightening the knot at the moment of fall arrest
reduces the impact force), as well as the use of
an energy absorber.
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Table 1: Test results overview

Breaking Minimum Average Sample Standard Location of rope
Test performed f breaking breaking standard error of .
orce o failure
force force deviation the mean
0-a 22.18 kN 17.76 knot
0 0-b  20.45 kN k'N 20.13 kN 1.70 kN 1.29 kN knot
0-c 17.76 kN knot
1-a  10.62 kN 10.62 damage in loop
1 1-b  19.08 kN k'N 16.10 kN  3.62 kN 2.74 kN knot
1-c 18.60 kN damage in loop
2-a  20.70 kN 18.62 knot
2 2-b  18.62 kN k'N 19.80 kN 0.85kN 0.64 kN damage in loop
2-c  20.35 kN knot
3-a 19.23 kN 19.23 knot
3 3-b  20.90 kN k'N 20.16 kKN  0.65 kN  0.49 kN knot
3-c  20.36 kN knot
4-a 19.45 kN 19.45 knot
4 4-b  19.95 kN k'N 19.87 kN  0.29 kN  0.22 kN knot
4-c  20.20 kN knot
5-a  20.25 kN 19.25 knot
5 5-b  22.15 kN k'N 20.55 kN 1.12 kN  0.85 kN knot
5-c 19.25 kN knot
6-a 19.85 kN 19.25 knot
6 6-b  19.25 kN k'N 19.58 kN 0.23 kN 0.18 kN knot
6-C 19.65 kN knot
7-a 19.50 kN 19.25 knot
7 7-b 21.17 kN k'N 19.97 kN 0.80 kN 0.60 kN knot
7-C 19.25 kN gripping system
8-a  20.80 kN 20.75 knot
8 8-b  20.75 kN k'N 20.78 kN 0.02 kN  0.02 kN knot
8-c  20.80 kN knot
9-a 18.65 kN 18.65 gripping system
9 9-b  20.90 kN k'N 20.12 kN 0.97 kN  0.73 kN knot
9-c  20.80 kN gripping system
10-a  9.22 kN 9.22 damage in loop
10 10-b  9.60 kN I;N 9.35 kN 0.17 kN 0.13 kN damage in loop
10-c  9.23 kN damage in loop

In practice, it is generally accepted that
the force (whether impact or braking) must
not exceed 6 kN, as reflected in the
requirements of technical standards [7, Art.
4.2.4; 8, Art. 4.4; 9, Art. 4.5 Table 2, Art.
4.5.2, Art. 5.5.2, Art. 4.5.5, Art. 4.5.7, Art.
4.5.8.2; 10, Art. 4.3.4; 11, Art. 7(b)]. This
means that even in the worst-case scenario
(i.e., a fall), the force acting on the rope
access technician, their equipment, or the
anchor point must not exceed this value.

In the case of ascenders (rope clamps),
a minimum operating force of 4 kN is
required [10, Art. 4.4.3, Art. 5.5.2; 12, Art.
4.3.3; 13, Art. 4.2.2, Art. 5.3.1, Art. 5.3.2],
since most ascenders grip only the rope
sheath. Excessive loading may result in the
sheath being stripped. Therefore, while
hanging on a rope an ascender can't be
used alone, but must always be used in
combination with another device, e.g.,
another ascender, a lanyard (cowstail), or
a descender [14, p. 69].
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The strength requirements for anchoring
cannot be overlooked. For anchor devices a
strength of 12 kN is required (for non-
metallic devices 18 kN) [11, Art. 4.4.3.5,
4.4.4.3, 5.3.4, 54.4.1, 5.54.1, 5.6.4.1,
5.7.4]; however, anchoring devices of
classes Al, A2, B, or D according to the
older standard valid until 2012, which
required a strength of 10 kN [15, Art.
4.3.1.1, A2 4.3.1.2, 4.3.2, 4.3.4], are still
in use. For permanent anchor devices,
a minimum strength of 9 kN is required
[16, Art. 4.2, Table 1]. Anchoring in mobile
elevating work platforms must withstand
a minimum static force of 6 kN [17, Art.
4.6.14(d)], and until the end of 2022,
a static strength of 3 kN was required [18,
Art. 5.6.14(b)].

Mention should also be made of
accessory cords (so-called auxiliary cords or
reep cords) often used in sport climbing,
rescue operations, and arboriculture. For
cords with a diameter of 4 mm, the
standard requires a tensile strength of 3.2
kN; 5 mm cords must withstand 5 kN; 5.5
mm cords 6.1 kN; 6 mm cords 7.2 kN; and
only cords with a diameter of 7 mm have
a required minimum strength of 9.8 kN [19,
Art. 4.2, Table 1].

Many of the equipment items used in
rope activities are therefore not subject to
as high strength requirements as both
laypeople and professionals might assume.
Damage to a loop of the knot essentially
only brings its strength closer to that of
some of these devices.

Most importantly, when standard
equipment is used, the connection of the
rope access technician to the main rope
while overcoming an obstacle is always
doubled. That is, even in cases where the
technician clips to the knot loop with
a lanyard, the technician is not connected
solely via that loop but always has another
device on the rope, usually an ascender.
This ascender is not intended to arrest a fall
(in the event of the knot loop failing), but it

is also not designed to do so if the second
ascender in the pair fails'®.

On the other hand, it is essential to note
that the tests were conducted using new,
unused Courant Truck ropes with
a diameter of 10.5 mm, manufactured in
2021. They do not account for possible
differences due to rope age or wear,
different rope diameters, different rope
models (whether  from the same
manufacturer or others), or other factors.
They also do not account for variations in
the extent of damage, which will never be
identical. Consequently, a damaged loop of
the alpine butterfly may not withstand the
same forces as observed in the tests, but it
may also withstand significantly higher
forces.

Furthermore, except for the removal of
the sheath (Tests 7-9) and the removal of
the sheath and more than half of the core
(Test 10), the damage to the test
specimens consisted of cutting the rope
with a hot knife to approximately half of its
diameter, so the extent of the damage was
very similar. It can be assumed that the hot
knife also affected the immediate area
around the cut, which a standard blade or
edge would not. Various other types of
damage—whether mechanical (e.g., caused
by falling objects, rope abrasion over an
edge, wear from other personal protective
equipment against falls, or rough handling),
chemical, or thermal—were not
investigated.

Even so, clipping to a damaged loop of
the alpine butterfly must not compromise
the user’s safety. Not only for peace of
mind but primarily to maximize safety, it is
advisable to use a double alpine butterfly
and clip to both of its loops. Such an
arrangement cannot endanger the rope
access technician and, importantly, speeds
up passing the knot.

15 For example, in cases where the second
ascender fails or damages the rope
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Under no circumstances should the
manufacturer’'s instructions [20, p. 9],
which specify how to handle a damaged
rope, be ignored.

5 CONCLUSION

Tests were conducted on 30 alpine
butterfly loops with various types of
damage to the loop. The purpose of the
tests was to determine whether damage to
the rope at the loop would reduce its
strength to the point of making the loop
unsuitable for securing a rope access
technician while passing the knot. The tests
showed that this was not the case. In the
vast majority of cases, the knot itself
reduced the rope’s strength more than the
damage to the loop.

Failure (of the tested loops, the rope, or
the rope in the gripping system of the
testing machine) occurred within a range of
9.22-22.18 kN (on average 18.64 £ 0.89
kN, median 19.85 kN), but in only four
cases was the force required to cause
failure less than 17 kN. Only six failures
occurred at the site of damage, and in all of
these cases, the damage was located at the
apex of the loop (in three cases, the apex
consisted of only two core strands and the
marking tape). In all other cases, the rope

failed in the tied knot or in the gripping
system of the testing machine (the damage
to the rope in the loop had no effect on the
failure).

The findings indicate that even
a damaged alpine butterfly loop provides
sufficient strength for securing a rope
access technician (provided that, in addition
to clipping to the loop, another item of
personal protective equipment against falls
is connected to the rope). However, it is
crucial that the rope damage is not located
at the apex of the loop.

It should also be emphasized that the
measured values were obtained under
laboratory conditions on new samples from
a single manufacturer, of a specific type
and diameter. Furthermore, three tests per
scenario are only indicative and should not
be considered fully conclusive.
Nevertheless, the tests provide valuable
information and can serve as a starting
point for further research, during which
dozens of different ropes in various
conditions, from different manufacturers,
and with various types of damage, could be
examined.
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Abstrakt

Druhy rocnik konference 307P zamérené na bezpecnost a ochranu
zdravi pfi praci (BOZP) se konal 1.-2. fijna 2025 v Buchlové.
Cilem bylo navazat na uspéch prvniho roéniku a poskytnout
Ucastnikm jesté vice praktickych zkuSenosti. Program byl nové
rozdélen na dopoledni predndsky a odpoledni workshopy, které se
opakovaly a ucastnici si je mohli volné vybirat. Novinkou byla
moznost prohlidky hradu Buchlova. Hlavni témata zahrnovala
umélou inteligenci v BOZP, virtualni realitu, psychosocialni rizika,
strojni bezpecnost a poZzarni ochranu. Konference potvrdila zajem
Ceské BOZP komunity o kvalitni odborné vzdélavani.

Abstract

The second annual 307P conference on Occupational Health and
Safety (OHS) took place on October 1-2, 2025, in Buchlov. The
aim was to build on the success of the first season and provide
participants with even more practical experience. The program
was newly divided into morning lectures and afternoon
workshops, which were repeated so participants could freely
choose. A new feature was the opportunity to tour Buchlov Castle.
The main topics included artificial intelligence in OHS, virtual
reality, psychosocial risks, machine safety, and fire protection.
The conference confirmed the Czech OHS community's interest in
qguality professional education.

1 PAR FAKTU KOLEM A KOLEM

Ve dnech 1. a 2. fijna 2025 se pod
hradem Buchlov, v malebné ¢asti Zlinského
kraje, uskute¢nil jiz druhy rocnik
konference bezpecnosti a ochrany zdravi pfi
praci s oznacenim 307P. Po Uspésné
premiéfe v roce 2024 se organizatofi
rozhodli na tuto tradici navazat a pfipravit
pro Uclastniky jesté bohatSi program
s dlrazem na praktické vyuZiti ziskanych
znalosti.

Konference 307P byla opét zamérena
primarné na osoby odborn& zpusobilé
v prevenci rizik bezpecnosti a ochrany
zdravi pfi praci (dale jen BOZP), avsak
prildkala i dalsi odborniky z pfibuznych
obord. I vrédmci druhého roéniku se
organizatordm podafilo naplnit kapacity
prostor konani konference a zucastnilo se ji
na 100 odbornikd, ktefi se opét sjeli z celé
Ceské republiky a ze =zahranidi. To
potvrzuje, Ze zajem o kvalitni oborové
vzdélavani v oblasti BOZP neklesa.
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Obrazek 1: Misto konference pod
hradem Buchlov

1.1 Organizatori tfistasedmicky

Organizatory konference 307P byli opét
Ing. Vit Hofman a Ing. Kamil Prochazka,
dva popularizatofi BOZP, ktefi se
dlouhodobé snazi obor zviditelnit a polidstit,
tentokrat pod hlavickou spoleCnosti 307P
s.r.o.. Po zkusenostech z prvniho rocniku se
rozhodli format akce vylepsit a poskytnout
Géastnikim  jesté vice prostoru pro
praktické vzdélavani a vzadjemnou vymeénu
zkuSenosti.

1.2 SpikF¥i

Srdcem konference byli opét
prednasejici, ktefi jsou autoritami ve svych
oborech. Program druhého rocniku pfinesl
fadu novych tvari i osvéd&enych spikri

1.3 Vystavovatelé

I na druhém roc¢niku se na programu
podileli vystavovatelé, ktefi predstavili
moderni technologie vyuzitelné v praxi
BOZP. Vit Rasovsky prezentoval inteligentni
bariéry a systémy AI detekce pouzivani
osobnich ochrannych pracovnich prostredkd
(OOPP). Spolecnost Virtubea zaujala svymi

feSenimi 3D virtudlniho Skoleni, ktera
umoznuji bezpecné simulovat rizikové
situace a trénovat spravné postupy
v prostfedi virtualni reality. Spolecnost

REJA spol. s r. o. predstavila moznosti
ochrany sluchu na miru.

Obrazek 2: Prakticka ukazka virtualni
reality

1.4 Ué&astnici

Jak bylo uvedeno dfive, znacna cast

z prvniho roc¢niku.

Tab. 1: Abecedni seznam spikri 307P

Gcastnikl ptijela ze znaéné vzdalenosti.
Proto se vétSina ubytovala pfimo v misté
konani akce. To umoznilo konzultovat

Spikr

Oblast probirand témata i vyménu zku$enosti i po

Ing. Ondrej Belica

BOZP ve vyskach  kanéeni denniho programu.

Michal Demcak

Chytra ochrana 4.0

Tomas Dufka

Pozarni ochrana

Ing. Eva Grenova, Ph.D

BOZP ve
stavebnictvi

Rostislav Havlicek

Virtualni realita

Mgr. Petr Karika

BOZP

Bc. Pavel Kost

Fyzioterapie

Tomas Kozilek

Software a mobilni
aplikace

Michal Kucman

Strojni bezpecnost

MUDr. Vladimira LipSova

Ochrana zdravi

Milan Portes

Vit Rasovsky

Filip Schneider

Mgr. Dariusz Trachta

Pojisténi

Umél3 inteligence Obrazek 3: Hlavni sal konference
TWIG

Psychosocialni

rizika
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2 NOVY FORMAT KONFERENCE

Na zakladé poznatkd z prvniho ro&niku
a zpétné vazby Ulastnikd doslo k vyznamné
zméné formatu konference. Prednasky byly
soustfedény do kratkych dopolednich blokd,
zatimco odpoledne bylo vénovano vyhradné
workshopim.

2.1 Workshopy

Kazdy workshop se opakoval dvakrat az
trikrdt, coz ulastnikim umoznilo svobodné
si vybrat, kterych se chtéji zucastnit
a pritom Zadny nezmeskat. Toto reSeni
poskytlo vice prostoru pro individualni
vzdélavani a zajistilo, Ze se kazdy mohl
dostat na témata, ktera ho nejvice
zajimala. Workshopy probihaly paralelné ve
tfech salech - malém, prednaskovém

a velkém.

Obrazek 4: Workshop Ing. Ondieje
Belici

2.2 Prohlidka hradu Buchlov

Novinkou druhého rocniku byla moznost
prohlidky hradu Buchlova, ktery se tyci
pfimo nad mistem konani.

Obrazek 5: Organizovana prohlidka
hradu Buchlov

Ucastnici tak mohli spojit odborné
vzdélavani s kulturnim zazitkem a poznat
historii tohoto vyznamného moravského
hradu.

2.3 Co na konferenci zaznélo

Prvni den zahajili organizatofi Ing. Vit
Hofman a Ing. Kamil Prochazka. MUDr.
Vladimira LipSova se vénovala problematice
pracovnélékarskych sluzeb, programim
ochrany zdravi a spolupraci s poskytovateli
zdravotnich sluzeb. Bc. Pavel Kost otevrel
téma bolesti pfi praci z pohledu
fyzioterapeuta. Michal Demcak predstavil
koncept chytré ochrany 4.0 a Rostislav
Havlicek ukdazal moznosti vyuziti virtudlni
reality v BOZP.

Po prestavce Milan PorteS osvétlil
problematiku pojisténi v kontextu BOZP.
Ing. Ondfej Bélica se opét zaméfil na praci
ve vySkach a napfiklad mozZnostem zajisténi
zebfiku a bezpecné prace na ném v ramci

praktického workshopu. Vit RaSovsky
predstavil moZnosti umélé inteligence
v bezpeCnosti prace a Filip Schneider

prezentoval systém TWIG - tedy systém
ochrany osamocenych pracovniki. Tomas
Kozilek se vénoval vyuZiti modernich
software aplikaci pro spravu BOZP. Mgr.
Dariusz Trachta uzaviel dopoledni blok
prednaskou o psychosomatice
a psychosocialnich rizicich na pracovisti.

Druhy den odstartovala Eva Grenova
s tématem bezpecdka na stavbé. Mgr. Petr
Kanka se zabyval otazkou, co skutecné
zabrdni Grazlim, a své zavéry opét podpofil
studiemi a daty. Michal Kucman pfinesl
praktické poznatky ze strojni bezpecnosti
a Tomas Dufka uzaviel prednaskovy blok
tématem detekce a haseni pozard.

Po odborném programu nasledoval
spoleCensky vecer se znalostni soutézi.

3 SHRNUTI A ZAVER

Druhy roc¢nik konference 307P potvrdil,
Zze tento format odborné akce ma v Ceské
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BOZP komunité své misto. Nové usporadani
programu s dopolednimi prednaskami
a odpolednimi opakujicimi se workshopy se
osvéde&ilo a poskytlo UGcéastnikim vetsi
flexibilitu pfi vybéru témat.

Konference opét prispéla k propojeni
odbornikd  z rlznych oblasti BOZP
a ukazala, Ze obor se dynamicky vyviji — at

uz jde o vyuziti umélé inteligence, virtualni
reality nebo modernich pristupl
k psychosocialnim rizikGm.

Treti roCnik je jiz v planu. Organizatori
véfi, ze na zakladé ziskanych zkuSenosti
pripravi jesté lepsi program. Aktudlni
informace Ize sledovat na webu
www.307P.cz

ONFERENCE 307P

IMENIL] JSME SPOLU
BEZPECNOST PRACE
K LEPSIMU?
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Ucelem Ustavu je realizace odborného vyzkumu v oblasti bezpeénosti
a ochrany zdravi pfi praci na pracovistich s nebezpecim padu z vysky nebo do

hloubky a

pod vodni hladinou, provozovani spolecensky a hospodarsky

prospésné vysoce specializované védecko-vyzkumné, vzdélavaci a publikac¢ni
¢innosti zamérené na aktivity ve vyskach a nad volnou hloubkou a pod vodni
hladinou. PFi naplfiovéni svého Ucelu Ustav navazuje a rozviji spolupréci
s daldimi subjekty, ptislunymi autoritami a organy pusobicimi v oborech
zajmu Ustavu.

Predmét &innosti Ustavu
1. Hlavni ¢innosti

a.

vyzkum a vyvoj v oblasti bezpecnosti a ochrany zdravi pfi praci
na pracovistich s nebezpecim padu z vysky nebo do hloubky,
osobnich ochrannych prostiedkl proti padu z vysky a potdpéni,

zakladni vyzkum (zamérna experimentalni a/nebo teoreticka
préace vedouci k ziskdni novych poznatkl o zékladnich principech
jevll a pozorovatelnych skutecnosti) zaméfeny na problematiku
cinnosti ve vyskach, nad volnou hloubkou a pod vodni hladinou,

vefejné Sireni vysledkt zakladniho vyzkumu (novych védomosti
o zakladnich principech jevd, procesd <& pozorovatelnych
skutecnostech) formou vyuky, publikaci, prip. transferu znalosti.

2. Dalsi ¢innosti

a.
b.

o

> @

osvétova a edukacni ¢innost,

poskytovani odbornych sluzeb v oblasti bezpecCnosti a ochrany
zdravi pri praci,

znalci v Fadach Ustavu zpracovavaji znalecké posudky,
poradenska a konzultacni ¢innost,

zpracovani odbornych studii, posudkl, specializovanych analyz,
odbornych stanovisek,

zpracovani vydavavani odbornych publikaci,

vytvafeni metodik a manualq,

. zpracovani, posuzovani a pripominkovani technickych norem.
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