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POLSKE OCELOVE DULNI VYZTUZE POUZITE PRI REKONSTRUKCI
KANALIZACNI STOLY NA ULICI SPORTOVNI V BRNE
POLISH STEEL MINING SUPPORTS USED IN THE RECONSTRUCTION
OF THE SEWER TUNNEL ON SPORTOVNI STREET IN BRNO

DAVID ZUBA, MAREK GRODZICKI, JAROMIR ZLAMAL

ABSTRAKT

V ¢ldnku se popisuje ndhrada Ceské ocelové ditlni vyztuZe za polskou na stavbé ,,Brno, Sportovni, Rekonstrukce kanalizace*. V Ceské
republice skoncila vyroba ocelové diilni vyztuZe typu K21 a K24 a dodavatelé i projektanti jsou nuceni hledat ndhradu. Po odstoupeni
nékolika dodavatelii, nabizejicich dokonce ndhradu za nedostupnou ocelovou diilni vyztuz typu K21 a K24 firmy Liberty profily HEB 100,
nastala na této stavbé kritickd situace. Nakonec firma Erebos nabidla kruhovou vyztuZ z Polska vyrdbénou ve firmé Huta Labedy S.A. S ni
byl projekt zddrné dokoncen. Huta Labedy S.A. je polskd oceldrna s tradici od roku 1848, specializujici se na vyrobu ocelovych diilnich
vyztuZi a prislusSenstvi. Inovativni materidly, jako oceli S480W a S550W, zajistuji vysokou pevnost a odolnost proti korozi. Produkty jsou
certifikovdny ve spoluprdci s odbornymi institucemi a Siroce vyuZivdny v dillnim priimyslu a podzemnim stavitelstvi. Firma poskytuje tech-
nickou podporu i pro zdkazniky v Ceské a Slovenské republice.

ABSTRACT

This article discusses the replacement of Czech steel mining supports with Polish ones in the project “Brno, Sportovni Street, Sewer
Reconstruction”. In the Czech Republic, production of steel mining supports of types K21 and K24 has ceased, forcing suppliers and
designers to seek alternatives. After several suppliers withdrew, some offering substitutes for the unavailable K21 and K24 supports from
Liberty with HEB 100 profiles, a critical situation arose on this project. Ultimately, the company Erebos provided circular supports from
Poland, manufactured by Huta tabedy S.A., enabling the successful completion of the project. Huta Labedy S.A. is a Polish steelworks
with a tradition dating back to 1848, specializing in the production of steel mining supports and accessories. Innovative materials such
as S480W and S550W steels ensure high strength and corrosion resistance. The products are certified in cooperation with specialized
institutions and are widely used in the mining industry and underground construction. The company also provides technical support to

customers in the Czech and Slovak Republics.

1. POUZITI DULNI VYZTUZE V21 FIRMY HUTA LABEDY
S.A. NA STAVBE V BRNE

V letech 1990-91 byla v ramci akce ,,Brno — Svitavska radia-
la, Ponédvka III* v ulici Sportovni v Brné vybudovdna kmenova
stoka C [1]. Pfi zahajeni stavebnich praci bylo zjisténo, Ze na re-
konstruovaném tseku mezi $32727 (S6B) — $27420 (87) je jina
situace z hlediska smérového vedeni stoky v obloucich, nez uvadél
GIS Brnénskych vodovodi a kanalizaci a.s., a nez predpokladala
pivodni projektova dokumentace. Pod rusnou kfiZovatkou, kde
nadlozi nad Stolou bylo pouze 3,5 m, byla dle projektu navrze-
na kruhova ocelové dalni vyztuz K24 o priméru 3160/3560 mm
(obr. 1). Situace v CR dozrila k ukon&eni vyroby ocelové diilni
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Gottwalda, pozdéjsi Nova hut a Acelor Mittal Steel Ostrava) [2]
a nezbyvalo nez prejit k jinému dodavateli. Jednim z nich je firma
Huta Labedy S.A. z Polska.

1.1 InZenyrskogeologické a hydrogeologické poméry na
predmétné lokalité

Rekonstruovana $tola je situovand prevazné v idolnim dné fic-
ky Pondvky. Podle geomorfologického clenéni néleZi k oblasti
Brnénska vrchovina, celku Bobravska vrchovina, podcelku Reg-
kovicko-koufimsky prolom, okrsku Reckovicky prolom. Udolni
niva je lemovéna stupni ficnich teras. Povrchové ttvary se utvérely
v kvartéru za rozsahlé denudacni a akumulaéni ¢innosti. Morfo-
logii zdjmového uzemi odpovidaji i rozdilné geologické poméry
svrchnich vrstev. V tdolni nivé jsou uloZeny povodiové sedimenty

1. USE OF V21 MINE SUPPORT FROM HUTA LABEDY
S.A. ON A CONSTRUCTION SITE IN BRNO

In the years 1990-91, as part of the project “Brno — Svitavska
radiala, Ponavka III,” the main sewer C was constructed on
Sportovni Street in Brno [1]. At the start of construction work, it was
discovered that in the reconstructed section between $32727 (S6B)
— $27420 (S87), the horizontal alignment of the sewer in the curves
was different than stated by the GIS of Brno Waterworks and Sewage
Ltd., and different from what the original project documentation had
assumed. Under a busy intersection, where the overburden above
the tunnel was only 3.5m, the project proposed a circular steel mine
support K24 with a diameter of 3160/3560mm (Fig. 1). The situation
in the Czech Republic matured to the termination of steel mine
support production at Liberty Ostrava (formerly Nova hut Klementa
Gottwalda, later Nova hut and Arcelor Mittal Steel Ostrava) [2], and
there was no option but to switch to another supplier. One of these is
the company Huta Labedy S.A. from Poland.

1.1 Engineering geological and hydrogeological
conditions at the site

The reconstructed tunnel is situated mainly in the valley bottom of
the Ponavka stream. According to geomorphological classification, it
belongs to the Brno Highlands area, the Bobrava Highlands unit, the
Reckovice-Koufimsky fault trough subunit, Re¢kovice fault trough
district. The valley floodplain is bordered by river terrace steps. The
surface formations developed in the Quaternary sediments during
extensive denudation and accumulation processes. The morphology
of the area corresponds to different geological conditions of the
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hnané paziny UNION

driven UNION lagging

klenba bok Huta Labedy S.A. V21

vault and side Huta Labedy S.A. V21

distanéni ocelova rozpéra na kazdy kus potrubi 4 ks
steel spacer strut, 4 pcs per each pipe segment
potrubi HOBAS CC-GRP-SN10000 DN2555 mm
pipe HOBAS CC-GRP-SN10000 DN2555mm

klenba V21
vault V21
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| prazec (2 prazce na 1 ks potrubi)
sleeper (2 sleepers per 1 pipe segment)

|_prah U €. 160 mm dI. 2100 mm
threshold U no. 160mm, length 2100mm

L podkladni beton C12/15 0,24 m3
sub-base concrete C12/15, 0.24m?

Obr. 1 Pricny ez novou kanalizacni Stolou na ulici Sportovni v Brné
Fig. 1 Cross-section of the new sewer tunnel on Sportovni Street in Brno

Ponavky a antropogenni uloZeniny, na akumula¢nich terasich jsou
navaty sprase.

V tektonicky predisponovaném tzemi se nachazelo terciérni fe-
Cisté paleotoku. Paleogenni sedimenty jsou reprezentovany jily az
prachovitymi jily, v nich se vyskytuji polohy jemnozrnného pisku.
Bazi paleogennich sedimenti tvoti drobnozrnny slepenec.

V nadlozi Stoly jsou marinni sedimenty lanzendorfské série
badenu. Jedna se o monoténni souvrstvi vapnitych vysoce plas-
tickych jila (brnénskych ,,tégli*). Povrch jilového souvrstvi neni
puvodni sedimentacni. Po dokonceni sedimentace byly tyto horni-
ny vystaveny ptsobeni erozné-denudacnich sil, které jejich povrch
nové zformovaly, a doslo k odleh¢eni denudaci. Vlivem geologické
historie jsou jily prekonsolidované, v hornich odlehcenych polo-
hach lokalné€ potrhané. Souvrstvi jili obsahuje omezené mocné
polohy piska.

Udolni niva je tvofena dvéma vzajemné se odlidujicimi souvrst-
vimi. Svrchni ¢ast tvori jemnozrnné, vétSinou soudrzné povodiio-
vé hliny, které jsou budovédny Spatné propustnymi, horizontalné
zvrstvenymi, ve vertikdlnim i horizontdlnim sméru slabé promén-
livymi sedimenty. Zarovnavaji nerovnosti v povrchu podloznich
hrubozrnnych uloZenin. Soudrzné naplavy jsou jemnozrnné pra-
chovité, zajilované, prachovito-jilovité a jilovité hliny (aZ kvartérni
jily), proménlivé pisCité. Misty jsou pfimiseny zetlelé organické
zbytky. Spodni ¢ast souvrstvi ddolni nivy je tvofena predevsim
hrubozrnnymi sedimenty facie fi¢niho koryta Ponavky, piedstavo-
vanych zde polohami $térkil s riznym stupném primési pisku. Jsou
dobfte opracovany, polohové s kamenitymi frakcemi. Nepravidelné
sloZeni hrubozrnnych nesoudrznych sedimenti je pri¢inou raznych
smért proudéni podzemni vody a zptsobuje kolisani a variabilnost
filtracnich parametr zvodnénych souvrstvi.
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upper layers. In the valley floodplain, flood sediments of the Ponavka
and anthropogenic deposits are found, while on the accumulation
terraces, loess deposits have been laid down.

In the tectonically predisposed area, there was a tertiary stream
paleochannel. Paleogene sediments are represented by clays to silty
clays, within which fine-grained sand layers occur. The base of the
Paleogene sediments consists of fine-grained conglomerate.

Above the tunnel there are marine sediments of the Lanzendorf
series of the Badenian stage. This is a monotonous sequence of
calcareous highly plastic clays (the so-called Brno «tégls»). The
surface of the clay sequence is not the original sedimentary surface.
After sedimentation was completed, the ground was exposed to
erosional-denudational forces, which reshaped their surface and
caused denudation unloading. Due to geological history, the clays
are overconsolidated, locally fissured in the upper denudation-
relieved zones. The clay sequence contains limited thickness layers
of sand.

The valley floodplain consists of two mutually distinct sequences.
The upper part is formed by fine-grained, mostly cohesive flood
loams, composed of poorly permeable, horizontally stratified
sediments, weakly variable in both vertical and horizontal directions.
They level irregularities on the surface of the underlying coarse-
grained deposits. The cohesive alluvia are fine-grained dusty, silty,
dusty-clayey, and clayey loams (up to Quaternary clays), variably
sandy. In places, decayed organic remains are mixed in. The lower
part of the floodplain sequence is mainly formed by coarse-grained
sediments of the Pondvka river channel facies, represented here
by layers of gravels with varying degrees of sand admixture. They
are well worked and locally contain stony fractions. The irregular
composition of the coarse-grained, non-cohesive sediments causes
different directions of groundwater flow and results in fluctuations
and variability of the filtration parameters of the aquifer layers.

The uppermost layer consists of anthropogenic sediments
represented by clayey-sandy fill containing construction debris,
used to level the terrain during periods of intensive construction
activity. Historical anthropogenic activity also plays a role. In the
Ponavka valley, ponds were built, which subsequently silted up with
pond deposits of low geotechnical quality.

A continuous groundwater table is found only in the fluvial
sediments in the valley floor of the Pondvka, or in the sandy
gravels of the terraces above the erosional base. The groundwater
table is mostly under hydrostatic pressure and, in a hydraulically
relieved environment, it rises to a higher level. Groundwater level
fluctuations depend on seasonal water availability, geomorphological
conditions, and the movement of groundwater. Factors influencing
these fluctuations include the original Ponavka riverbed, the slope
and elevation of the undulating surface of the Neogene bedrock, and
the variable thickness of the saturated aquifer layer.

1.2 Reconstruction Procedure for the Sewer Section
Along the route of the main sewer C (KSC), there are significant
direction changes, breaks, (Figs. 2 and 3), most likely caused by
the construction or concreting of the main sewer C over a section
approximately 8—10m long that follows the course of the original
Pondvka riverbed. In the project for the new conventionally mined
tunnel, these directional breaks and curves were eliminated, the
route of the main sewer was straightened, and a full reconstruction
of the entire section between shafts S6B and S7 was proposed.
GRP (glass fiber reinforced plastic) pipes, specifically CC-GRP-
SN10000 DN2555, will be inserted into the tunnel. The tunnel
is being excavated with shallow overburden and crosses several
engineering utility lines. The existing trapezoidal-profile tunnel,
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Nejsvrchnéjsi vrstvu tvori antropogenni sedimenty reprezen-
tované hlinitopisCitymi navaZzkami s pfimési stavebniho odpadu,
kterymi bylo Gzemi zarovnano pfi intenzivni stavebni ¢innosti. Vy-
znam ma4 i historickd antropogenni ¢innost. V udoli Ponavky byly
budovany rybniky, které se ndsledné zanasely rybni¢nimi néplavy
nizkych geotechnickych kvalit.

Souvisla hladina podzemni vody se nachdzi az ve fluvidlnich
sedimentech v udolnim dné Ponavky, resp. v terasovych piscitych
Stércich nad erozni bazi. Hladina podzemni vody je vétSinou hydro-
staticky napjata a v hydraulicky odleh¢eném prostredi se propaguje
do vyssi urovné. Kolisani hladiny podzemni vody je zavislé na vod-
nosti obdobi, geomorfologickych podminkach a pohybu podzemni
vody. Faktory, které kolisani ovliviiuji, jsou piivodni koryto Ponavky,
sklon a droven zvinéného povrchu neogenniho podlozi a proménliva
mocnost zvodnélého kolektoru.

1.2 Postup rekonstrukce
predmétného tiseku stoky

Na uvedené trase kmenové stoky C
(KSC) jsou vyrazné smérové lomy (obr. 2
a 3) zplsobené zfejmé zhotovenim, resp.
vybetonovanim, kmenové stoky C v use-
ku cca 810 m v trase pivodniho koryta
Ponavky. V projektu nové klasicky razené
Stoly byly zruseny smérové lomy a ob-
louky, napfimila se trasa kmenové stoky
a byla navrZena plnohodnotna rekonstruk-
ce celého tseku mezi Sachtami S6B-S7.
Do stoly bude vlozeno potrubi z materidlu
GRP (plast vyztuZeny skelnymi vlakny)
CC-GRP-SN10000 DN2555. Stola je raze-
na s nizkym nadloZim a kiiZi n€kolik tras
inzenyrskych siti. Stavajici Stolu lichobéz-
nikového profilu, ktera méa v po¢vé znac¢nou
Sitku a mé vyrazné smérové lomy, bylo nut-
no podle pavodni projektové dokumentace
prerazit novou Stolou staticky zajiSténou
dalni vyztuzi K24 s predriZenymi paZzni-
cemi UNION (obr. 4). Vyztuze K24 firmy
Liberty nejsou ale v soucasnosti vyrabény,
coZ komplikovalo rekonstrukci pfedmétné
stoky. Od provadéni této zakazky postupné
odstoupilo nékolik firem, jeden dodavatel
dokonce pozadoval nahradit ocelovou dil-
ni vyztuz K24 pfimymi valcovanymi profi-
ly HEB100. AZ firma Erebos tuto zakazku
zdarné dokoncila s vyuZitim vyztuZze V21
firmy Huta Labedy S.A. [3].

Pracovni postup a jednotlivé kroky nebylo
moZno stanovit identické pro cely usek. Ke
kazdému jednotlivému pracovnimu postupu,
kdy jednomu kroku odpovidaly dva ramy,
muselo byt pfistupovano zcela individualné.
Pracovni postup také nebylo moZzné zobec-
nit z hlediska riznych prekazek, zakiiveni
stavajici stoky, bourdni Zelezobetonovych
Casti a vyfezavani rizné dalni ¢i betonarské
vyztuZze. Bezpe¢ny postup praci si vyzadal
veétsi pozadavky na vyztuz, jednak provizor-
ni, ale také findlni, v¢etné délky zmdhaného
useku. Vybudovani kazdého ramu predcha-
zela dikladna pfiprava a rozvaha, posouzeni
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which has a wide base and distinct directional breaks, had to be re-
mined according to the original design documentation using a new
tunnel reinforced with K24 mine supports and pre-driven UNION
lagging (Fig. 4).

However, K24 supports from the company Liberty are no
longer in production, which complicated the reconstruction of this
sewer section. Several companies withdrew from the project; one
supplier even proposed replacing the K24 steel mine supports with
straight-rolled HEB100 profiles. Ultimately, the company Erebos
successfully completed the contract using V21 supports from Huta
Labedy S.A. [3].

The construction procedure and individual steps could not

be standardized for the entire section. Each specific operation,
corresponding to the installation of two support frames, had to

Obr. 2 Piivodni $tola s ramy LB (lichobéZnikovy priifez se sklonem bocnich stran 1 : 6)
Fig. 2 Original tunnel with LB frames (trapezoidal cross-section with side slopes of 1 : 6)

5
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pohled od t&zni jamy U S7 k Sachté S6B
8| view from the hoisting shaft U S7 towards shaft S6B

Obr. 3 Stard Stola se smérovymi lomy
Fig. 3 Old tunnel with change in horizontal alignment
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vyplnéni prostoru mezi novym
osténim a stavajici konstrukci
betonem (4,4 m3)

filling the space between the new
lining and the existing structure with
concrete (4.4m3)

potrubi HOBAS D2555
pipe HOBAS D2555

old tunnel

bourani staré Stoly
demolition of the

be approached individually. The procedure could not be
generalized due to various obstacles, the curvature of the
existing sewer, demolition of reinforced concrete parts, and the
cutting of different types of mine or concrete reinforcements.

A safe working process required greater demands on both
temporary and final support systems, including the length

of the excavated section. The installation of each frame was
preceded by careful preparation and assessment, evaluating
the condition of the existing supports, planning the placement
of additional props, and potentially adding struts.

The fundamental rule for reinforcing the old trapezoidal
support frame or interfering with the installed old UNION
lagging or timbering was to first create a safe, statically
secured space in front of the area being excavated. It was
explicitly forbidden to remove any of the original mine
support structures without first securing the adjacent parts of
the tunnel.

A statically secured space was defined as:

a) One excavation round involving newly installed support,
consisting of two fully equipped steel mine support frames,

3375

completely fitted with UNION lagging. The space between
the old support and the UNION lagging was filled with
concrete of class C20/25 (Figs. 5 and 6).

Y

Obr. 4 Pricny Fez starou a novou Stolou
Fig. 4 Cross-section of the old and new tunnel

stavu stavajici vyztuze, plan pro rozmisténi dodate¢nych podpér
a piipadné doplnéni prevazek. Zakladnim pravidlem pro vyzma-
hani starého lichobéZnikového ramu vyztuze ¢i zdsah do zabudo-
vanych starych paznic UNION nebo staré vydievy bylo vytvoreni
bezpecného staticky zajist€éného prostoru pred mistem zmdahani.
Vyslovné bylo zakdzano odstrafiovat ptivodni dilni vyztuz bez za-
jisténi prilehlych ¢ésti Stoly.

Staticky zajiStény prostor pfedstavoval:

a) Jeden krok postupu s nové budovanou vyztuzi, zahrnujici
dva ramy ocelové dulni vyztuze, kompletné vystrojené, zplna
osazené paznicemi UNION. Volny prostor mezi starou vy-
ztuzi a paznicemi UNION byl vyplnén betonem tfidy C20/25
(obr. 5 a 6).

b) In the most exposed areas, one excavation round with
the newly built support was supplemented with vertical struts,
which were only removed after concreting that step.

Where the existing trapezoidal support had wider spacing between
individual frames, it was necessary to install new, firmly secured
supports. A firmly secured excavation round always consisted of
a pair of frames placed between the existing trapezoidal supports,
supplemented by backfilling concrete behind the UNION lagging.
These secured rounds were constructed in every second round
relative to the original trapezoidal supports.

After identifying the safest location, the surrounding area was
reinforced with additional props or struts. Once the braces were
installed, the tunnel floor (invert) was excavated for both frames to
the required depth, so that the thresholds for the new arched support
could be laid. The steel mine support frames of type V21 were then
installed into the placed thresholds.

Obr. 5 Postup pri osazovdni vyztuZe Huta Labedy S.A.
-V21

Fig. 5 Procedure for installing the Huta Labedy S.A.
V21 reinforcement

Obr. 6 Uzavieni jednoho kroku Obr. 7 Zajisténi ocelové diilni vyztuZe Huta Eabedy
Fig. 6 Closure of one excavation round

S.A. - realizace stiikaného betonu
Fig. 7 Securing the Huta Labedy S.A. steel mining
reinforcement — sprayed concrete application
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b) V nejvice exponovanych mistech byl jeden krok postupu
s nové budovanou vyztuZi doplnén o svislé stojky, odstranéné
aZ po vybetonovani jednoho kroku.

Tam, kde stavajici lichobéZnikova vyztuz méla mezi jednotli-
vymi ramy vétsi vzdélenost, bylo nutné instalovat nové vyztuze
— pevné zajisténé. Pevny zajistény krok tvofila vzdy dvojice ramu
mezi stavajici lichobéznikovou vyztuzi doplnéna dobetonovanim
za paznicemi UNION. Pevny krok byl zhotoven vzdy ob jeden
krok vzhledem k pavodni lichobéZnikové vyztuZi. Po vytipovani
nebo prevazkami. Po osazeni vzpér bylo mozné vybourat dno Stoly
(pocvu) pro oba ramy na pozadovanou uroven tak, aby bylo pro
novou obloukovou vyztuZ mozné usadit prah. Do poloZenych pra-
ht byly usazeny ramy z ocelové dalni vyztuze V21. V mistech, kde
novy ram prekracoval osténi nebo pristropi, byly vyfezany stavajici
paznice, a to pouze na $ifku cca 1 m mezi novymi ramy. Po osazeni
dvou ramu byly v pfistropi doplnény piimé dily z dalni ocelové
vyztuze V21 firmy Huta Labedy S.A., které byly vloZeny vné nové
budované vyztuZe do meziprostoru pod stavajici starou dalni licho-
béznikovou vyztuz. Timto zptisobem bylo dopliikové zajisténo, Ze
pokud bude nutno starou dilni vyztuz v pfistropi vyfezavat, budou
stavajici ramy opfeny o noveé budovanou vyztuz.

Prostor mezi novou a ptivodni vyztuzi byl nasledné doplnén be-
tonem. Jeden stavebni krok byl uzavien stiikanym betonem SB 25
(C 20/25) o primérné hodnoté krychelné pevnosti v tlaku 25 MPa.
Mista s mezerami mezi paZinami UNION byla doplnéna KARIT siti,
v bocich mezi kruhovou a lichobéZnikovou vyztuZi zacilkovana
tak, aby mohl byt cely volny prostor vyplnén betonem. Pokud byly
v pristropi volné prostory, které jiZ nemohly byt vyplnény stiika-
nym betonem (obr. 7), vyplnil se tento prostor injektazi.

2. PRODUKTY FIRMY HUTA LABEDY S.A. PRO TEZEBNI
PRUMYSL A JEJICH POROVNANI S K21 A K24

Firma Huta Labedy S.A. je jednou z nejstarSich slezskych ocela-
ren v Polsku. Jeji pocatky sahaji do roku 1848, kdy byla zahdjena
vystavba zavodu tehdy nazyvaného ,,Hermina Steelworks*. Hlav-
nim produktem tohoto zavodu byly ocelové valcované vyrobky
zhotovované v péti malych valcovnach, pro které dodavalo vstupni
materidl asi dvacet vysokych peci. Prvni ¢ast ocelarny, prestavéna
po druhé svétové vilce, byla oteviena v roce 1948.
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In places where the new frame crossed the existing tunnel lining or
crown, the old liners were cut out only to a width of approximately
1 meter between the new frames. After installing two frames,
straight sections of the V21 steel mine support from Huta Labedy
S.A. were added in the crown area. These were inserted outside the
newly built support structure into the gap beneath the existing old
trapezoidal mine support.

This ensured that, if it became necessary to cut out the old mine
support in the crown, the existing frames would rest on the newly
constructed support.

The space between the new and original support structures
was subsequently filled with concrete. One excavation round was
completed with sprayed concrete SB 25 (C 20/25), with an average
cube compressive strength of 25MPa. Gaps between UNION
lagging were reinforced with KARI mesh, and the sides between the
circular and trapezoidal supports were breasted to allow the entire
free space to be completely filled with concrete. If voids remained
in the crown (ceiling) that could no longer be filled with sprayed
concrete (Fig. 7), these spaces were filled using injection grouting.

2. PRODUCTS OF HUTA LABEDY S.A. FOR THE MINING
INDUSTRY AND THEIR COMPARISON WITH K21
AND K24

Huta Labedy S.A. is one of the oldest Silesian steelworks in
Poland. Its origins date back to 1848, when construction began
on a plant then known as the «Hermina Steelworks.» The main
products of this plant were rolled steel goods from five small rolling
mills, supplied with feedstock by about twenty blast furnaces. The
first section of the steelworks rebuilt after World War II opened in
1948, and in recent decades, the plant has undergone numerous
modernizations.

Huta Labedy S.A. currently produces over 30 different types of
mining supports, which can be found in source [4]. The mining
supports and accessories are developed in cooperation with the
Central Mining Institute (GIG — Gléwny Instytut Gornictwa), which
provides Huta Labedy S.A. with services in design, testing, and
certification of its products.

The company is capable of bending V21 profiles in lengths
ranging from 1,000mm to 5,500mm, with a minimum bending

V poslednich desetiletich byla oceldrna mnohokrat
modernizovana.

Huta Labedy S.A. vyrabi pres 30 rtznych typtd
dialnich vyztuZzi, které lze nalézt v [4]. Dllni vyztuZze

dvoudilny tfimenovy spoj vyztuze V21
zkouska zatizenim ohybem
F -silav kN s — deformace v mm
two-part stirrup joint of the V21 reinforcement
bending load test

F - force in kN s — deformation in mm

a prislusenstvi jsou vyvinuty ve spoluprici s Ustied- 207

nim batniskym institutem GIG (Gléwny Instytut Gor-
nictwa), ktery poskytuje sluzby pro Huta tLabedy
S.A. v oblasti navrhu, testovani a certifikace vyrabé-
nych produktd.

Uvedena firma dokdZe ohybat profily V21 o dél-
kéch od 1000 mm do 5500 mm. Minimdlni polomé&r
ohybu je 1100 mm. Je také moZné ohybat ,,reverzné®,
tedy spodni ¢asti profilu smérem ven.

Pro nékteré dalni chodby se vyrabi reverzné ohnu- 1
té profily, tzn. Ze V-profil je ohnut proti béZné ohy-

banym profilim zrcadlové. Reverzné ohybané profily so el e e e e R L

se pouzivaji pfi technologii stfikaného betonu, nebot
usnadni vyplii profilu betonovou smési a zdroven
neni vyztuz vystavena vétsi korozi pfi styku s horni- 0

Posunuti grafli po horizontaini ose
oV1=0mm,V2=20mm,V3=40 mm
s ohledem na prehlednost grafu

Shift of graphs along horizontal axis by
V1 = 0mm, V2 = 20mm, V3 =40mm

for better clarity

V2=20mm
V3=40 mm

. . 0
novym masivem.

20 40 60 8  s[mm] 100

Testy ocelové dilni vyztuZe provedly Vyzkumné
technické laboratote Opava [5].

Obr. 8 Vysledky pribéhu zkouSky pri zatiZeni ohybem dvoudilného tfmenového spoje vyztuze V21
Fig. 8 Results of the bending load test on a two-part stirrup coupling of the V21 reinforcement
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radius of 1,100mm. It is also possible to bend in reverse
orientation, meaning with the bottom part of the profile
facing outward.
= 124,0 il L= 1250 o . . . .
88.0 z %55 For certain mine galleries, reverse-bent profiles are
| i e I manufactured, meaning the V-profile is bent in the
{ ;l opposite (mirror-image) direction compared to standard
— profiles. Reverse-bent profiles are used in shotcrete
technology, as they make it easier to fill the profile
S with concrete mixture and at the same time prevent the
reinforcement from being exposed to excessive corrosion
- when in direct contact with the rock mass.
?, Tests of the steel mine supports were conducted by the
Research Technical Laboratories in Opava [5].
K21 Vo1 During load-bearing tests on the V21 support stirrups
plocha [mm?] 2646,3 plocha [mm?2] 26431 (Fig. 8) and couplings according to the CSN 44 4410-4
area [mm?] area [mm?] .
6386 x, y o] 00 52.10 T — 00 1074 standard, the following results were found:
centroid x, y [mm] centroid x, y [mm] e the stirrups met the required maximum test load
momen sednetl, | o] 519573 | 356781 | mamertsovaos o] 5500 | 5400 specified by the standard:
polomér setrvaénostii, i, [cm] | 3477 | 36,72 | | polomér setrvacnostii, i, [cm] | 3525 | 37,73 * the couplings met the required test load according to
radius of gyration iy, |, (om] radius of gyration iy, |, (6m] the technical manufacturing documentation; under
Obr. 9 Srovndni profilu K21 s V21 a normal force Fmax = 380kN, no deformations
Fig. 9 Comparison of the K21 and V21 profiles were detected;
e during the axial force test (checking for slippage
Pii testech tinosnosti tfment na vyztuzi V21 (obr. 8) a spojek dle under axial load), an average force of 60kN was
normy CSN 44 4410-4 bylo zjisténo: achieved with coupling length of 400mm, tightening
e tfmeny vyhovuji predepsanému max. zkuSebnimu zatiZeni dle torque of 250Nm, and displacement of 200mm.
vySe zminéné normy; Huta Labedy S.A. also offers a wide range of accessories for
* spojky vyhovuji predepsanému zkuSebnimu zatiZeni dle tech- mining and tunnel supports, including: bolt and stirrups couplings,
nické vyrobni dokumentace, pfi zatizeni normalovou silou struts, roof beams, spacers, snd other components.
F, ... = 380 kN nebyly zjist€ny zadné deformace; Steel support profiles for galleries and tunnels in the V-series (V 16,

* pfi osovém zatiZeni normalovou silou (zkouska na prokluz) | V21, V25, V29, V32, V34, V36) and USG profiles manufactured
byla dosaZena sila v priméru 60 kN pii presahu spoje v dél- according to PN-H-93441-1,3, are using the following steel grades:
ce 400 mm, utahovacim momentu 250 Nm a posuvu v délce | 25G2, 31Mn4, S480W, and S550W.

200 mm. The V-profiles are compatible with TH-profiles produced

Huta Labedy S.A. nabizi také Siroky sortiment prislusenstvi pro according to DIN 21530.

ddlni a tunelové vyztuze, jako jsou: Sroubové a tfmenové spoje,
stojky, stropnice, rozpinky a jiné. Profily ocelovych dilnich vy-
ztuZzi pro Stoly a tunely fad V16, V21, V25, V29, V32, V34, V36

a USG podle PN-H-93441-1,3 se vyrabi v nasledujicich jakostech Tab. 1 Comparison of the characteristics of K21 and K24 Profiles with Huta
oceli: 25G2, 31Mn4, S480W a S550W. V-profily jsou kompatibilni | E£abedy S.A. profiles

A comparison of the cross-sections of the K21 and V21 profiles
is shown in Fig. 9.

s TH-profily vyrabénymi podle DIN 21530. Srovnani prifezu pro- . i
filu Kgl a \}/,2 lyje uve}:iencf) na obr. 9. ’ ’ G [mm?] |, [mm‘] [n‘l’\r’#] Pl 1\LV;IS[1I?;]
V16,5 186 40 223 42 21.0 16.5
Tab. 1 Srovndni charakteristik profilu K21 a K24 s profily Huta £abedy S.A V21 335 59.3 394 68 26.8 21
; s . " 2| Hmotnost V25 464 | 746 540 80 317 25
Prof | Im1 ] ey | ™™ ] gy | I 1 o fig) V29 | 581 | 875 | 756 | 1005 | 36.3 285
Uigy || e | &0 || 2R || 4 | Al 63 V32 | 838 | 1214 | 1174 | 1373 | 409 2.1
V2l | eds || R || sew || GE | AGE el V34 | 885 | 124 | 1190 | 139 | 435 34.1
TR NS .+ O ST 1 25 V36 | 923 | 1276 | 1229 | 1437 | 452 355
U | g || B | ied | s || 99 282 K21 | 319,10 | 61.24 | 356.46 | 57.99 | 2642 | 2074
ien || el || e | e | e || G el K24 | 372,37 | 69.19 | 40449 | 6547 | 2642 | 2367
V34 885 124 1190 139 435 34,1
V36 923 127,6 1229 143,7 452 &5/3
K21 31910 | 6124 | 356,46 | 57,09 | 26,42 20,74 3. STEEL WITH ENHANCED DURABILITY PARAMETERS
K24 372,37 | 69,19 | 404,49 | 6547 26,42 23,67 To meet the demand from mines for mining supports
characterized by increased durability, Huta Labedy S.A., in
o B cooperation with the IMZ (Institute of Iron Metallurgy), initiated
3. OCEL SE ZVYSENYMI PARAMETRY ZIVOTNOSTI a project titled: “Commencement of production of V-type mining
Aby bylo mozné uspokojit poptiavku doli po dilnich vyztu- supports with increased durability achieved through a combination

Zich, které se vyznacuji zvySenou Zivotnosti, zahajila spolecnost of high strength and corrosion resistance to mining environ-
HutaEabedy S.A.ve spolupraci s IMZ (Institutem metalurgie Zeleza) ments.”
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realizaci projektu s nazvem: ,,Zahijeni vyroby dilnich vyztuzi
typu V se zvySenou Zivotnosti ziskanou v diisledku kombinace vy-
soké pevnosti a odolnosti proti korozi viici téZebnimu prostredi®.

V ramci projektu byly provedeny zkousky korozni odolnosti
vaci dilnim voddm na vzorcich odebranych z profilu v jakostech
S480W a S550W a srovnany s oceli 25G2A a 31Mn4. Zkousky
byly provadény za pomoci zafizeni vyvinutého v IMZ, které si-
mulovalo dilni podminky. Jednim z prvkd vyvinuté metodiky
bylo pouziti vody odebrané z dolt pro korozni zkousky. Vysledky
ukazaly, Ze korozni odolnost profilu z oceli S480W a S550W byla
o vice nez 50 % vyssi neZ korozni odolnost profilu z oceli 25G2
a 31Mn4, navic je koroze zastavena po dosazeni urcité tloustky
vrstvy koroznich produktd, coz je zpusobeno pritomnosti prisad
chromu, médi a niklu v oceli. Ocel S480W nelze vyuZit jako ma-
teridl pro vyrobu vyztuzi, které jsou ohnuty pravouhle, tedy o dhel
90°.Vysledky vyzkumu prispély k Sirokému pouzivani dilnich vy-
ztuzi z oceli S480W a S550W.

4. ZAVER

Na stavbé ,,Brno — Svitavska radiala, Ponavka III*, kmenova
stoka C v ulici Sportovni, bylo nutné ze statickych diivodi nahra-
dit pavodni lichobéZnikovou ocelovou dulni vyztuz dalni vyztuzi
kruhovou.

Zapis projektanta 20. 5. 2024 do stavebniho deniku stanovil po-
stup, podle kterého se prestavba ptvodni stoky s lichobéznikovou
ocelovou dulni vyztuzi provadéla. Zahdjilo se bouranim tii vyztuz-
nych rdmu, vyfezanim paznic Union a osazenim dvou ramu z kru-
hové vyztuZze V21. Na radmy V21 se uloZily kritké paZiny Union
a po zacilkovani se prostor mezi paznicemi Union a zeminou vybe-
tonoval tak, aby doslo ke kontaktu betonu a zeminy. Dal${ zajiSténi
se provadélo po mezerach 1,5 m a zajiSténi mezi rdmy a zeminou
bylo stejné jako ve vySe uvedeném piipad€. V mistech, kde stard
ocelova lichobéznikova dilni vyztuz byla velmi husté rozmisténa
(rozte¢ 50-70 cm), bylo moZné vynechat mezery a zajisténi novymi
ramy provadét kontinudlné. Nové ramy byly osazovany s rozteci
max. 800 mm. Vyplnéni betonem pro zajisténi kontaktu se zemi-
nou bylo provadéno stejné jako v predeslém piipadé.

Protoze se Ceska ocelova dilni vyztuz jiz nevyrabi, byla pfi
této prezentované rekonstrukci s dspéchem pouzita ocelova diilni
vyztuz z Polska od firmy Huta Labedy S.A. Tato firma je stéle
vlastnéna statem, tedy je jistota, Ze vyroba ocelové dulni vyztuze
neskonci jako na Moravé. Lze jen doufat, Ze dodavky polské ocelo-
vé dilni vyztuze budou mozné i v budoucnosti.
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Within the project, corrosion resistance tests against mine waters
were conducted on samples taken from profiles made of steel grades
S480W and S550W, and these were compared with steels 25G2A
and 31Mn4. The tests were performed using equipment developed
at IMZ that simulated mining conditions. One key aspect of the
developed methodology was the use of water taken directly from
mines for the corrosion tests.

The results showed that the corrosion resistance of the profiles
made from steels S480W and S550W was more than 50%
higher than that of profiles made from steels 25G2 and 31Mn4,
additionally, corrosion was halted after reaching a certain thickness
of the corrosion product layer, which is due to the presence of
additives such as chromium, copper, and nickel in the steel.

Steel S480W cannot be used as a material for supports that are
bent at a right angle (i.e., bent 90°).

The research results contributed to the widespread use of mining
supports made from steels S480W and SS50W.

4. CONCLUSION

At the construction site of the “Brno — Svitavska radiala, Ponavka
II1,” on the main sewer C in Sportovni Street, it was necessary for
statical reasons to replace the original trapezoidal steel mining
support with a circular mining support.

The project engineer’s entry on May 20, 2024, in the con-
struction logbook specified the procedure according to which the
reconstruction of the original sewer with trapezoidal steel mining
support was carried out. It began with the demolition of three
support frames, cutting out the Union steel lagging, and installing
two frames made of ciwrcular V21 support. Short Union steel sets
were placed on the V21 frames, and after face breasting, the space
between the Union sets and the soil was concreted to ensure contact
between the concrete and the soil.

Additional securing was done at 1.5m intervals, and the securing
between the frames and soil was the same as described above. In
places where the old trapezoidal steel mining support was very
densely spaced (spacing 50-70cm), it was possible to omit gaps and
continuously secure with new frames. The new frames were installed
with a maximum spacing of 800mm. The concrete filling to ensure
contact with the soil was done in the same manner as previously.

Because Czech steel mining supports are no longer produced,
steel mining supports from Poland’s Huta ELabedy S.A. were
successfully used in this reconstruction. This company is still state-
owned, ensuring that the production of steel mining supports will
not end as it did in Moravia. It is to be hoped that supplies of Polish
steel mining supports will remain available in the future.
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