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STAVBA CERVENKA, PROTLACENY PODJEZD POD ZELEZNICNIM
KORIDOREM CESKA TREBOVA - OLOMOUC
CERVENKA PROJECT, JACKED PASSAGE UNDER CESKA TREBOVA -
OLOMOUC RAIL CORRIDOR

MICHAL SODOMKA

ABSTRAKT

V Gervau 2019 hledal projektant stavby ,, Cyklistickd stezka Litovel-Cervenka—Unicov na katastrdlnim tizemi Cervenka* technické rese-
ni provedeni podchodu II1. Zeleznicniho koridoru na trase Ceskd Trebovd — Olomouc. Jeho vizi, po provéfeni mimotiroviiového reSent jako
neredlné varianty, bylo realizovat protldceny podjezd ctvercového profilu pod ochranou ocelového predstitku z tirovné terénu pod provozo-
vanou koleji. Z pohledu vSech standardii a zvyklosti slo o reSeni krajné neobvyklé. Diky spojeni cilevédomosti projektanta, zdjmu zdstupcu
investora a inovativniho pristupu zhotovitele se ndhled na celou problematiku postupné zménil. Na zdkladé zhodnocent vsech informaci a
po dlouhém rozhodovdni byla tato vyzva prijata a ndsledné byl projekt vispésné realizovdn.

ABSTRACT

In June 2019, the designer of the “Litovel-Cervenka—Unicov cycling path in the cadastral territory of Cervenka” was looking for a
technical solution for the construction of the passage under the rail corridor I1I on the Ceskd Trebovd — Olomouc line. His vision, after
assessing the grade-separated solution as an unrealistic variant, was to carry out a square-profile underpass jacked, with the protection of
a steel advance shield, from the ground level, below the operating railway. From the point of view of all standards and customs, it was an
extremely unusual solution. Thanks to the combination of the designer‘s determination, the interest of the client‘s representatives and the
contractor ‘s innovative approach, the opinion on the whole issue gradually changed. Based on the evaluation of all information and after

a long decision-making process, this challenge was accepted and the project was subsequently successfully carried out.

PRIPRAVNA FAZE

Nejprve byl projektantem piedlozen koncept technického feseni
vcetné zapracovani prvotnich podminek spravce traté. Na zakladé
tohoto konceptu se spole¢né s projektantem a dal§imi externimi
konzultanty rozbéhla pfiprava vystavby, aby spravce trat€ mohl vy-
dat souhlasné stanovisko s realizaci podjezdu. Takto zpracovanou
projektovou dokumentaci zaslal projektant k zavére¢nému odsou-
hlaseni spravci traté. Souhrn vyjadreni jednotlivych odbort sprav-
ce, ktery vydal na pét stran pozadavkl a vyjadfeni, vratil proces
zpét na zaCatek. Vznesené pozadavky byly zapracovany do finalni
projektové dokumentace, pripadné do technologického postupu

Odbor tratového hospoddrstvi:

e doplnéni podminek kontroly a vyhodnocovani GPK (geomet-
rické polohy koleje, podle CSN 73 6360-2);

¢ stanoveni maximdalniho dosahu injektdZe od nivelety koleje na
hodnotu 1,2 m (podle predpisu SZDC S4, piiloha ¢. 24).

Odbor mosty, propustky a zdi:

* pozadavek na dopracovéni a upfesnéni postupu praci pfi reali-
zaci ochranného destniku z ocelovych trub DN 200;

¢ pozadavek na zpracovani harmonogramu pomalych jizd v za-
vislosti na postupu jednotlivych stavebnich praci;

* pozadavek na provedeni zkuSebni injektaZe, na zdkladé kte-
ré budou nasledné stanoveny parametry injektdznich praci
(mnozstvi injektazni smési, tlak pii injektdZi a doba samotné
injektdze);

* pozadavek na doplnéni zpevnéni zakladové spary pod techno-
logickou rampou hydraulickymi pojivy;

* podminka, Ze razba podchodu nebude ze strany spravce tra-
t& povolena, pokud zajistovaci deStnik z trub DN 200 nebude
proveden presné podle schvileného projektu;

PREPARATORY PHASE

First, the designer presented the concept of the technical solution,
including the incorporation of the initial conditions of the rail line
administrator. The preparation of the construction started on the
basis of this concept, with the designer collaborating with other
external consultants, so that the rail line administrator could issue
a favourable opinion on the construction of the underpass. The
design documents processed in this way were sent by the designer
to the rail line administrator for final approval. The summary of
the individual statements of the of the administrator’s departments,
which were issued by the administrator on five pages of demands
and statements, brought the process back to the beginning. The
requirements were incorporated into the final design documents, or
into the contractor’s method statement. The most important points
to be added were as follows:

Track management department:

* adding conditions for checking and assessing the GTP
(Geometrical Track Position according to CSN 73 6360-2
standard);

e setting of the maximum value of the grouting reach at
1.2m from the track alignment (according to the Railway
Infrastructure Administration directive S4, Annexe No. 24).

Bridges, culverts and walls department:

¢ the requirement to complete and elaborate in more detail the
work procedure for the construction of the protective umbrella
made of steel tubes DN 200 (canopy tube pre-support);

e the requirement to prepare the schedule for slow rides
depending on the progress of individual construction work
operations;

* the requirement to perform a trial grouting, based on which the
parameters of the grouting would subsequently be determined



e pozadavek na dopracovani technologického postupu sanace
poskozenych mist Zelezobetonové konstrukce tubusu;

» pozadavek na doplnéni vypoctu protlaceci sily o pripadné zvy-
Seni odporu britu predstitku pfi prichodu misty, kde doslo ke
zpevnéni zeminy chemickou injektazi;

* pozadavek na stanoveni opatfeni proti priissaku podzemni vody
ze spodni strany tubusu, kde nebylo moZné aplikovat hyd-
roizolaci z metylmetakrylatu;

e pozadavek na dil¢i dpravy tvaru (napf. ipravu fims) podle vzo-
rovych listd Spravy Zeleznic a upravu tvaru zabradli;

* pozadavek na provedeni vyvodl pro méfeni bludnych prouda
véetné propojeni na betondiskou vyztuz;

» pozadavek na vyssi Cetnost métfeni GPK vcetné poZadavku na
pomalou jizdu 30 km/h.

Sprdva sdélovaci a zabezpecovaci techniky:

e nebyly k realizaci podchodu pfipominky.

Sprdva trati Olomouc:

» pozadavek svolat schizku prfed samotnym zahdjenim praci za
ucelem detailniho projednani vSech bodi TP (zejména stano-
veni rozsahu geomonitoringu — méfeni deformaci zemniho
svahu, ¢etnosti méfeni GPK a méteni koleji rozchodkou);

* pozadavek na zavedeni pomalé jizdy pii vSech ¢innostech (pfi
beranéni portdll, vrtini zabezpeCovaciho destniku, realizaci
injektaZe a pii samotné razbé podjezdu);

* pozadavek na zajiSténi pracovniki a techniky (pohotovost) pro
okamzité zahajeni ptipadnych oprav tak, aby byl provoz na
kolejich co nejdiive obnoven.

Sprdva elektrotechniky a energetiky:

e pozadavek na doplnéni podminek do TP, za jakych bude pro-
vadéna manipulace s bfemeny a mechanismy od Zivych kraj-
nich vodica.

Jelikoz se jednalo o velky rozsah pripominek, bylo nakonec
rozhodnuto, Ze bude svoldno jednani za pritomnosti zastupct jed-
notlivych odborti spravce traté, zastupce investora, generalniho
projektanta a zhotovitele. V pribéhu tohoto jednani byly vyfeSeny
vSechny pfipominky, na které bylo v pfipravné fazi upozornéno. Po
dopracovani vSech dohodnutych postupt spravce traté s realizaci
podchodu souhlasil.

Konec¢né parametry podchodu:

 délka podjezdu 17,7 m,

e rozméry vyrubu 3,1 x3,1 m,

* podélny spad 1 %,

e teoreticky profil vyrubu 9,61 m?
* vySka nadloZi Stoly 2,1 m (2,3 m pod temenem
kolejnice).

Na takto pfipraveny projekt byla vyvinuta a vyrobena nova pro-
tlaceci souprava. Ta ma sestavu osmi tla¢nych pista s délkou zdvi-
hu 1,5 m, které disponuji celkovym vykonem 8 000 kN.

REALIZACE

Portaly a zajistujici mikropilotovy destnik

Stavebni prace na stavebnim objektu SO 600 — Podjezd byly za-
hdjeny vystavbou portdlll z ocelovych Stétovnic typu LARSEN IlIn
délky 8 m a pti celkové Sifce portdlu 10 m. Tyto prace zajiStoval vyssi
zhotovitel stavby. Portaly slouzily k zajisténi nasypu drazniho télesa
pred pasobenim sil pfi samotném zatlacovani tubusu a pied nega-
tivnimi G¢inky pii zatlaCovani a vytlaCovani predstitku do drdZniho
télesa a z néj. Po dokonceni portdli byla zahdjena jedna z nejdile-
postup stavebnich praci zastavil. Jednalo se o provedeni ochranné-
ho destniku z mikropilot. Tyto mikropiloty mély funkci vetknutého
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(the amount of grouting mixture, grouting pressure and
grouting duration);

* the requirement to supplement the strengthening of the
foundation base under the technology ramp with hydraulic
binders;

* the condition that the excavation for the underpass will not be
permitted by the line administrator if the protective umbrella
made of DN 200 tubes is not made exactly according to the
approved design;

* the requirement to elaborate on the method statement for the
rehabilitation of damaged areas of the reinforced concrete
structure of the tube;

e the requirement to supplement the calculation of the jacking
force by a possible increase in the resistance of the cutting
edge of the advance shield when passing through places where
the earth has been strengthened by chemical grouting;

* the requirement to establish measures against groundwater
seepage from the underside of the tube, where it was not
possible to apply methyl methacrylate waterproofing;

* the requirement to partially modify the cross-section (e.g.
modification of cornices) according to the standard sheets of
the Railway Administration and modification of the shape of
the railings;

e the requirement to carry out outlets for measuring stray
currents, including connection to concrete reinforcement;

* the requirement to secure a higher frequency of the geometrical
track position measurements, including the requirement to
secure slow driving at 30km/h.

Administration of signalling and communication facilities:

e there were no comments on the construction of the underpass.

Olomouc tracks administration:

* the requirement to call a meeting before the actual start of the
work in order to discuss all points of the method statement in
detail (in particular, determining the scope of geomonitoring —
measurement of deformations of the earth embankment slope,
frequency of GTP measurements and measurements of track
with hand-held track gauges);

e the requirement to introduce slow driving during all activities
(when ramming portals, drilling for the protective umbrella,
performing grouting and when excavating for the underpass
itself);

e the requirement to provide standby workers and equipment for
the immediate start of possible repairs so that the operation of
the tracks is resumed as soon as possible.

Administration of electrical engineering and energy utilities:

e the requirement to add conditions to the method statement
under which loads and mechanisms will be handled near live
outer conductors.

As there was a large range of comments, it was finally decided
that a meeting would be convened in the presence of representatives
of the individual departments of the line administrator, the repre-
sentative of the client, the general designer and the contractor. In
the course of this meeting, all comments that were pointed out
in the preparatory phase were resolved. After finalising all the
agreed procedures, the line administrator agreed to the underpass
construction.

Final underpass parameters:

* underpass length 17.7m,

e excavation dimensions 3.1x3.1m,

* longitudinal gradient 1%,

* theoretical excavation profile  9.61m?,

e gallery overburden height 2.1m (2,3m under rail top).
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Obr. 1 Dokonceny ochranny destnik
Fig. 1 Completed canopy tube pre-support

ocelového nosniku zajiStujiciho bezpenost trat€ v pfipadé vyko-
minovéni nadloZi pfi razbé. Samotny deStnik byl proveden z ocelo-
vych trub DN 200 (sila stény 10 mm) délky 18 m. Na jednotlivych
trubkéch byly pfivafeny ocelové injektazni trubicky podle pfedem
schvaleného schématu, pres které bylo provedeno zpevnéni nadlozi
nad razenym profilem. Na celé zajisténi bylo pouzito 21 téchto mi-
kropilot. Osova vzdalenost jednotlivych mikropilot ¢inila 300 mm.

Na realizaci mikropilot byla pouZita vrtna souprava Grundodrill
25N, pomoci nizZ se podafilo dosdhnout smérové a vyskové pres-
nosti horizontédlnich vrtil pro ,,ochranny destnik* (aZ na jednu vy-
jimku) v rozmezi £10 cm (obr. 1). Vzhledem k tomu, Ze ¢ast vrti
musela projit pres starou zdporovou sténu, o jejiZ existenci nebylo
v dobé provadéni vrtnych praci povédomi, Ize tento vysledek po-
kladat za vyborny.

Chemicka injektaz

Jak jiz bylo zminéno, injektaz byla provadéna pies soustavu tru-
bi¢ek praméru 10 mm pfivarenych na trubku ochranného destniku.
Pro injektaz byla pouzita silikatova injektazni pryskyfice, tak aby
vyslednd pevnost skeletu po injektdzi byla do 5 MPa. Vzhledem
k nizkému nadloZi byl pro injektdZni prace stanoven takovy tlak
(70 bar), aby nemohlo dojit k nadzvednuti koleji, popt. proniknuti
injektazni smési do Stérkového loze, ale zaroven aby se injektdzni
smés dostala aZ do poZadované vzdalenosti cca 15 m.

Technologicka rampa

Po dokonceni mikropilot bylo provedeno odtéZeni zeminy v pro-
storu portald. Nasledné se pfipravila samotna technologicka ram-
pa, jez méla za kol navedeni tubusu podchodu do spravného smé-
ru a sklonu a zejména pieneseni tlacnych sil do podloZi. Jednalo
se 0 mohutnou Zelezobetonovou desku (Sifka 4 m, tloustka 0,4 m
a délka 24 m) z betonu C20/25-X0. Soucasti této desky byly rovnéz
tfi opérné bloky provazané se zakladni deskou a zapusténé 2 m pod
uroven rampy. Tyto bloky prenaSely reakce tlacné sily do podlozi.
Soucdsti rampy byla soustava Ctrnacti fad kapes, do kterych bylo
postupné osazovano samotné protlaceci zafizeni (obr. 2). Kapsy
byly osazeny v ,.kroku* 1,5 m ve dvou fadach. Opérnd plocha kap-
sy musela pfenést tlak 4 000 kN.

Betonaz tubusu podchodu

Jednalo se o Zelezobetonovy monoblok o vnéjsich rozmérech
3,1 x 3,1 m, na ktery byl pouZit beton C35/45. Vnitini rozméry
pak byly 2,5 x 2,5 m. Jelikoz betondZ byla realizovana v celé délce

Tuel

A new jacking rig was developed and manufactured for the
design prepared in this way. It has a set of eight jacking cylinders
with a stroke length of 1.5m, which have a total power of
8,000kN.

CONSTRUCTION

Portals and canopy tube pre-support

Construction work on the construction object SO 600 -
Underpass began with the construction of portals made of
LARSEN IIIn type steel sheet piles with a length of 8m; at a
total portal width of 10m. The portals were used to secure the
embankment of the track bed against the effects of forces during
the actual jacking of the tube and the advance shield into and out
of the track bed. After the completion of the portals, one of the
most important operations was started, without the successful
construction of which the line administrator would have stopped
the further progress of construction work. It was the work on the
canopy tube pre-support. These tubes (micropiles) had the function
of a fix-ended steel beam ensuring the safety of the track in the
event of an overhead collapse during excavation. The pre-support
itself was made from 18m long steel tubes DN200 (wall thickness
of 10mm). Steel grouting tubes were welded to individual tubes
according to a pre-approved scheme, through which strengthening
of the overburden above the mined profile was carried out. The
total of 21 tubes (micropiles) were used for the entire excavation
support. The individual micropiles were axially spaced at 300mm.

The Grundodrill 25N drilling rig was used for the installation
of the micropiles, with which it was possible to achieve the
directional and vertical accuracy of the horizontal boreholes for

1%
IIILI.

zdroj. fntoarciv OHLA 78, a.s. source OHLA ZS, a.s. photoarchive
Obr. 2 Technologickd rampa pred betondZi
Fig. 2 Technology ramp before concreting
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zdroj fotoarchiv OHLA ZS, a.s. source OHLA 7S, a.s. photoarchive
Obr. 3 Protldcecti souprava pred zahdjenim raZby
Fig. 3 Jacking rig before the commencement of excavation

bloku dlouhého 17,7 m, byla do smési betonu pfimichdna PE vlak-
na pro zamezeni vzniku trhlin pfi smrstovani betonu. V celé délce
tubusu nebyly navrZeny Zadné dilatacni spary. Na takto pfiprave-
ny tubus byla po otryskani celé vnéjsi plochy provedena aplikace
izolace proti vode. Pro aplikaci izolace byl zvolen nastfik z otéru
vzdorného metylmetakrylatu (vytvrzena pryskyfice). Realizaci tu-
busu zajistoval rovnéz vyssi zhotovitel.

Razba podchodu

Samotné razba podchodu byla zahajena 7. zafi 2020. Na predni
¢elo pripraveného monobloku podchodu byl osazen ,,predstitek™,
jehoz zakladni funkci bylo eliminovat pfipadné kominovéni a vliv
sypného thlu zeminy na ¢elbé. Na opa¢ném konci monobloku byla
osazena tla¢na stolice (obr. 3), kterd zajiStovala posun celé kolony.

Sila na prvotni ,,odtrZeni* tubusu byla projektantem vypocte-
na na 800 kN, ale realita byla daleko pfiznivéjsi, kdyZz dosazena
hodnota byla 550 kN. VeSkeré razi¢ské prace byly provadény za
plného provozu drahy pii snizené rychlosti Zelezni¢niho provozu
na 30 km/h. Soucasné bylo zahéjeno sledovani GPK geodety s cet-
nosti 2x denné a rozchodkou 1x za 15 minut. Méfeni probihalo na
tfinacti bodech na kazdé kolejnici.

Razba podchodu byla provadéna strojné, kdy téZeni probihalo
minibagrem a odvoz zeminy smykovym naklada¢em. Piivodné za-
vedené odtéZovani zeminy pomoci
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the canopy tube pre-support (with one exception) within +10cm
(Fig. 1). With respect to the fact that part of the boreholes had to
pass through an old soldier beam and lagging wall, the existence
of which was not known at the time of drilling, this result can be
considered excellent.

Chemical grouting

As already mentioned, the grouting was carried out through
a system of 10mm-diameter tubes welded to the canopy tube.
Silicate grouting resin was used, so that the resulting strength
of the skeleton after grouting was up to SMPa. With respect to
the shallow overburden, such a pressure (70bar) was set for
the grouting that the tracks could not be raised, or the grouting
mixture could not penetrate into the gravel bed, but at the same
time so that the grouting mixture reached the required distance of
approximately 15m.

Technology ramp

After the completion of the canopy tubes, earth was excavated
in the area of the portals. Subsequently, the technology ramp itself
was prepared. Its task was to guide the underpass tube into the
correct direction and gradient and, in particular, to transfer the
thrust forces to the subgrade. It was a massive reinforced concrete
slab (4m wide, 0.4m thick and 24m long) made of C20/25-X0
concrete. Three support blocks connected to the base plate and
sunk 2m below the level of the ramp were also parts of the
slab. These blocks transferred the thrust force reactions to the
subgrade. A system of fourteen rows of pockets into which the
jacking rig itself was gradually fixed (Fig. 2) was a part of the
ramp. The pockets were carried out in two rows, at 1.5m spacing.
The bearing surface of the pocket had to withstand a pressure of
4,000kN.

Concreting of the underpass tube

The tube was a reinforced concrete package-type structure with
external dimensions of 3.1x3.1m, for which C35/45 concrete was
used. The internal dimensions were 2.5x2.5m. As the concreting
was carried out over the entire length of the block of 17.7m,
PE fibres were added into the concrete mixture to prevent the
development of cracks during concrete shrinkage. No expansion
joints were designed along the entire length of the tube. After sand
blasting of the entire outer surface, waterproofing was applied to
the tube prepared in this way. A spray of abrasion-resistant methyl

saciho bagru bylo v zastizené geo-
logii (zvodnélé jilovité zeminy) vy-

Development of thrust forces depending on length [kN/m]

Prabéh tlacné sily v zavislosti na délce [kN/m]

hodnoceno jako malo efektivni. Vel- 5000
mi Casto totiz dochézelo k ucpavani 4500
sactho potrubi, a proto bylo nutné 4000
pfistoupit ke zméné na smykovy na- 3500

klada¢. Od tohoto okamziku probi-

hala razba plynule bez vétSich obtizi.

Za jednu dvanictihodinovou sménu

Tlaéna sila [kN]
Thrust force [kN]
N
o
o
o

se dafilo vyrazit aZz 3 m podchodu,

jak byl tubus postupné zatli¢en do

télesa naspu, umérné tomu nartstaly /

1 tla¢né sily. Zpocatku, kdyZ se pred-

Stitek nachazel pod svahem télesa o 1 2 3
drahy (ve staniceni 3 m), se tla¢nd
sila pohybovala do 2 000 kN (obr. 4).
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Staniceni [m]
Chainage [m]

Razba pokracovala kontinudlné
v denni i no¢ni sméné az do stanic¢eni

Obr. 4 Graf vyvoje tlacnych sil

zdroj fotoarchiv OHLA ZS, a.s. source OHLA 7S, a.s. photoarchive

Fig. 4 Graph of the development of thrust forces
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rojotoarci OHLA 78, a. sourc
Obr. 5 Profily HEB piivodniho zdporového paZeni zastizené na celbé
Fig. 5 HEB sections of the original soldier beam an lagging bracing encoun-
tered at the excavation face

7S, a.s. photoarchive

9.5 m. P1i no¢ni sméné vSak doSlo v tomto staniceni k nahlému
zvySeni odporu predstitku. Razi¢ské prace byly ihned zastaveny,
aby bylo mozné ovéfit, co je pri¢inou ndhlého zvyseni tlacnych
sil. Na Celbé byla odtéZena zemina a pfiCina byla jasna — tfi vrty
z ptvodniho zaporového paZeni pouzitého pfi rozSifovani traté, se
zabetonovanymi profily HEB 200 (obr. 5).

Zapory naStésti vychdzely mezi kolejemi, coZ po dohodé se
spravcem traté¢ umoznilo jejich kompletni obnaZeni a vyfezani.
Tim se zdrovenl objasnily potiZe pfi vrtdni ochranného deStniku,
jak bylo popsano jiz vyse.

I pfes tuto komplikaci byl i po no¢ni sméné drZzen planovany
harmonogram. Od této chvile uz prace nenaruSovalo nic nepredvi-
daného a nésledujici ranni sména vyrazila dal$i 4 m. S tim zacaly
pomalu nardstat i tla¢né sily s hodnotami kolem 4 250 kN. I presto
zlstavaly v predem stanoveném rozsahu pod 4 600 kN. Nejvyssi

=3 =
zdroj fotoarchiv OHLA ZS, a.s. source OHLA ZS, a.s. photoarchive

Obr. 6 Pohled do vyraZeného dila

Fig. 6 A view down the excavated working

TufHel

methacrylate (hardened resin) was chosen for the application of
the waterproofing. The work on the tube was also ensured by the
higher-level contractor.

Underpass excavation

Excavation of the tunnel itself began on September 7, 2020.
An advance shield was mounted on the front face of the prepared
block of the underpass structure. The basic function of the shield
was to eliminate a possible overhead collapse and the influence
of the angle of the earth repose at the excavation face. A jacking
assembly (Fig. 3), which ensured the movement of the entire
column was installed at the opposite end of the block.

The force required for the initial “tearing off” of the tube was
calculated by the designer to be 800kN, but the reality was much
more favourable when the achieved value amounted to 550kN.
All mining operations were carried out during full operation of
the track at a speed of ride reduced to 30km/h. At the same time,
monitoring of the GTP by a surveyor was started with a frequency
of 2 measurements per day and the gauge measurement at
15-minute intervals. The measurement was carried out at thirteen
points on each rail.

The underpass excavation of was carried out mechanically,
using a mini-excavator for excavation and earth was removed
with a skid-steer loader. The originally introduced earth removal
using a suction excavator was evaluated as not very effective in
the geology encountered (water bearing clayey earth). The suction
pipe was very often clogged, and therefore it was necessary to
replace it with a skid-steer loader. From that moment on, the
excavation proceeded smoothly without major difficulties. In one
twelve-hour shift, up to 3m of the underpass were excavated. As
the tube was gradually jacked into the embankment, the thrust
forces increased accordingly. Initially, when the advance shield
was located under the slope of the track bed (chainage of 3m), the
thrust force ranged up to 2,000kN (Fig. 4).

The excavation proceeded continuously in day and night shifts
up to chainage of 9.5m. However, during the night shift, the
resistance to the advance shield at this chainage suddenly grew.
The excavation operations were immediately stopped to verify
the cause of the sudden increase in thrust forces. The earth was
excavated at the face and the cause was clear — three boreholes
from the original soldier beam and lagging wall used during the
enlargement of the track width, with HEB 200 profiles encased in
concrete, were encountered (Fig. 5).

Fortunately, the soldier beams position was between the rails,
which, after an agreement with the line administrator, allowed
for their complete exposure and cutting. This also clarified the
difficulties in drilling for the canopy tube pre-support, as described
above.

Despite this complication, the planned schedule was adhered to
even after the night shift. From this moment on, the work was
no longer interrupted by anything unforeseen, and the following
morning shift excavated another 4m of the underpass. With this,
the thrust forces began to slowly increase with the values of
around 4,250kN. Even so, they remained within the predetermined
range below 4,600kN. The highest value of the thrust force
of 4,860kN was achieved at the chainage of 15.5m (without
the use of sliding grouting). As the underpass breakthrough
approached, the geology began to change. Sandy clays and cinder
appeared at the excavation face, the advance shield reached
the bracing of the exit portal and the tube was successfully
thrust into the designed position (Fig. 6). Thus, a breakthrough
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Obr. 7 Pohled na dokonceny podchod
Fig. 7 A view of the completed underpass

hodnota tla¢né sily 4 860 kN byla dosaZena ve staniceni 15,5 m,
a to bez pouziti kluzné injektaze. S blizicim se proraZzenim pod-
chodu se zacala ménit geologie. Na Celbé se objevily piscité hliny
a Skvara, predstitek dosahl pazeni vyjezdového portalu a tubus byl
uspésné protlacen do projektované polohy (obr. 6). Tim tedy byla
na nasledné tfeti no¢ni sméné provedena slavnostni prorazka.

Zaméreni tubusu

Po protlaceni tubusu do finalni pozice bylo provedeno kontrolni
geodetické zaméreni. Vysledky byly velmi uspokojivé. Tubus byl
smérove zatlacen s odchylkou 2 cm vpravo na délce 17,7 m. Vys-
kova odchylka od pldnované nivelety ¢inila 2,5 cm.
ZAVER

Realizace tohoto netradi¢niho podjezdu dokumentuje, Ze vyzvy
ma smysl pfijimat i pfes po¢ateéni pochybnosti a nediivéru. Uspés-
ny navrh a nésledna realizace vSak vyzaduji peclivou pfipravu s jis-
tou mirou nadseni, zvoleni bezpecnych a kontrolovanych postupt,
podporu inovaci u provadéci organizace a v neposledni fadé divéru
investora. Za zhotovitele (OHLA ZS, a.s.) je tieba déle vyzdvihnout
velmi dobrou spoluprici s investorem a spravcem traté z OR Olo-
mouc (Sprava Zeleznic, statni organizace), s projektantem podchodu
firmou Visso s.r.o0. a vy§§im zhotovitelem — firmou PORR, a.s.

Zdaftilou realizaci nejlépe dokumentuje obr. 7. Z néj by i spe-
cialista t€Zko odhadl, Ze tento podjezd ctvercového prafezu byl
realizovan protlakem, s nizkym nadloZim a pod provozovanym Ze-
lezni¢nim koridorem. Nelze neZ pfat, a to nejen cyklistim, at tento
pilotni projekt neni zdaleka posledni!

Ing. MICHAL SODOMKA,
sodomkam@ohla-zs.cz,
OHIA 78S, a.s.
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ceremony could take place on the subsequent third night
shift.
Tube surveying

After jacking the tube into the final position, a check survey
was carried out. The results were very satisfactory. The tube was
directionally jacked with a deviation of 2cm to the right on a length

of 17.7m. The vertical deviation from the planned alignment level
was —2.5cm.

CONCLUSION

The construction of this non-traditional underpass documents
that it makes sense to accept challenges despite initial doubts
and mistrust. However, a successful design and subsequent
construction require careful preparation with a certain degree of
enthusiasm, the selection of safe and controlled procedures, the
support of innovation in the construction organisation and, last but
not least, the trust of the client. For the contractor (OHLA ZS, a.s.),
it is necessary to highlight the very good cooperation with the
client and the rail line administrator from the Olomouc regional
directorate (Railway Administration, state-owned organisation),
with the Visso s.r.o. as the underpass designer and PORR, a.s. as
the higher level contractor.

The successful construction is best documented by Fig. 7.
It would be hard even for a specialist to guess that this square
cross-section underpass was constructed by jacking, under a low
overburden and under an operating rail corridor. One can only
wish, and not only to cyclists, that this pilot project is far from
the last!

Ing. MICHAL SODOMKA,
sodomkam@ohla-zs.cz,
OHLA 78, a.s.

[1]1 Cyklistickd stezka Litovel-Cervenka—Unicov na k.ii. Cervenka. PDPS, Visso s.r.o., 01/2019





