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SUMMARY  
The rebuilding and restoration of historical Alexandrinus bridge is the main scope of the 
paper. This Bridge located towards the strict city center of Kalisz is a crossing by the 
river Prosna, on the south – west direction. This is a road bridge built in the years 1825 - 
1826 designed by architect Sylvester Szpilowski. The rebuilding and renovation of the 
object was completed in 2013 and lasted half a year. After comprehensive revitalization, 
the  object  was  opened  to  the  further  traffic  for  the  needs  of  the  city  of  Kalisz  in  
December 2013.  
Conclusion of the experience with the issues of the restoration of the bridge, including 
author’s supervision is the subject of this paper.   
 
Keywords: Historic bridge, stone arch, revitalization, No-Dig technology. 
 
1. INTRODUCTION  
The objects of transport infrastructure in our country is not only a spectacular modern 
objects, but also existing constructions as historical. Quite often they are precious 
monuments of technology in the area of bridge engineering and require proper attention 
and maintenance [1] [2], [3]. Kalisz is one of the oldest cities in Poland. Its history was 
turbulent, especially in view of the recent World Wars. The town fell victim destruction, 
to the greatest extent at the beginning of World War I in 1914. As a result of military 
operations in this period were destroyed almost the entire historical downtown. 
Significantly also has suffered great part of the former suburbs, and other valuable 
architectural fragments of the city. The subject of this paper is a historic "Alexandrinus" 
arch bridge over the river Prosna. The paper describes the revitalization of its 
construction, which took place in 2013 on the basis of the technical project.  
 
2. HISTORICAL OUTLINE OF THE BRIDGE 
The Alexandrinus bridge modernly called the “Stone Bridge”, located towards the strict 
city center of Kalisz is a crossing by the river Prosna, on the south – west direction. This 
is a road bridge built in the year 1825 - 1826 designed by architect Sylvester Szpilowski.  
It is a neoclassical structure made of stone and provides an frequented street and 
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pedestrians route within ródmiejska street. Figure 1 shows the location of the bridge on 
the city map of Kalisz from 1911 according to Bronislaw Bukowi ski [4]. 

 

Fig. 1. Location of the Alexandrinus Bridge on the plan of Kalisz from 1911  
according to Bronislaw Bukowi ski [4]. 

 
Single-span, arched flattened cradle (halfelliptic), supported on stone bridgeheads 
linearly expanded "... brings in the highest zone a cubic-stone road and paved-plates 
sidewalks located on both sides...". Vault span of the bridge is formed of stone, cut in 
wedge-shaped of sandstone blocks arranged radially relative to the axis shaping the 
vault. Overvaults, bridgeheads and walls are made of sandstone blocks - grand appareil. 
Figure 2 shows a view of the bridge on steel engraving from 1840 [5]. 

 
Fig. 2. The view of Alexandrinus bridge on steel engraving from 1840 [5]. 
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3. THE TECHNICAL CONDITION OF THE BRIDGE BEFORE 

RENOVATION 
Many years of exploitation of the bridge, especially winter maintenance of pavement on 
the object entered in the stone material large amounts of salt, which resulted in 
progressive degradation of its structure. Stone material as sandstone also showed a large 
discolouration, considerably reducing the aesthetics of object.  
Figure 3 shows a general view of the object from the upper water before renovation. 

 
Fig. 3. Overall view of the object from the upper water before renovation. 

 
On the surface of vault have occurred local salting also caused by floods including latest 
in 2010. This status is illustrated in photographs on Figure 4 and 5. 

 
Fig. 3. A bottom view of arch made of sandstone. Noticeable salting and significant discolouration 

on the surface of the stone. 
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Fig. 5. A view of bridgehead made of sandstone.Visible damage from vegetation of plant. 

 
Due to the identified damage of historical balustrades from the upper water side 
manifested itself by a significant vertical displacement, and therefore a danger to the 
users, in 2011, has been made dismantling of the balustrade replacing it with a temporary 
timber construction. Its condition illustrates a photograph reproduced in Figure 6. 

 
Fig. 6. View of temporary construction of balustrade and wooden pavement in the place of 

disassembled historic balustrade (stone and cast iron). 

 
The existing balustrade, was also damaged as a slight deflection balustrade structure as 
well as corrosion, cracks and damages caused by the impact of physical factors. The 
lower part of the balusters (plinth), subjected to regular impact salt from the winter 
maintenance of road showed advanced pitting corrosion - Figure 7. 
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Fig. 7. View of cast-iron elements of balustrade.  

Visible pitting corrosion in the section of iron balusters and chipping sandstone plinth. 

 
In good condition has been preserved the foundation stone tablet located in the central 
part of the balustrade commemorating the construction of the bridge. The lapse of time 
and exposure in a place permanently exposed to damage, both atmospheric and 
mechanical, did not significantly affect its status. 
 
4. RENOVATION OF BRIDGE STRUCTURE 
Due to unsatisfactory technical condition of the bridge in 2011 the Administrator of 
bridge decided to perform a complex renovation of this structure. It was preceded by 
performing an adequate technical project of renovation, which was made by the authors 
of the paper [6]. The project took into consideration the restoration of all elements 
because of historical specificity of the object. The design assumptions included further 
maintenance of vehicular and pedestrian traffic after renovation due to its importance of 
communication. 
Thereby at execution stage of design documentation, was evaluated an individual 
inspection of elements especially focuses on searching for damaged areas affecting the 
the proper functioning of historical bridge structure. The bridge is listed at Register of 
Historical Objects, therefore, renovation tasks also took into account conservator 
requirements. The scope of documentation included all necessary actions related to 
protection of the bridge from further degradation and returning it to fully technical 
usability, and restoring its original aesthetic values. The scope of work included the 
renovation, in particular: 

 Repair of road pavement and sidewalks on the bridge with the waterproofing 
and backfill of soil layers.  

 Renovation of the underside of the stone, arch walls (overvaults), bridgeheads 
and retaining walls made of stone (renovation and supplementing the stone 
voids). 
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 Elimination of external equipment located on the object.  
 Renovation and conservation facility equipment elements (plinths beneath 

lighting, 
 lanterns, etc.). 
 A comprehensive renovation of historic iron-sandstone balustrades, together 

with renovation of historic stone-plates with inscriptions in Latin, 
 Removing the damages of stone elements caused by the mechanical and 

biological action (cleansed of mosses, lichens, efflorescence, stains and 
moisture). 

 Anticorrosion protection by hydrophobization of stone elements. 
The proposed restoration work took into account application of innovative solutions in 
materials and design, among others, high-modified cement, the reinforcement tapes of 
carbon fibers (CFRP), fasteners made of austenitic stainless steel, etc. 
It is generally known in the case historic objects is necessary to ensure the efficient 
drainage of rainwater - particularly in the case of leaky roads (eg. Made of stone paving). 
For this purpose, it has been proposed to use as an insulating layer - geomembrane 
between the roads and the structure. Due to the irregular shape of the stone blocks in the 
key of bridge construction, and thus the possibility of damage of layer during the exploit, 
there was a need for geomembrane made from HDPE. Additionally as the protective 
layers two layers of geotextile where used. 
As part of the design documentation was also analyzed a technical and economic 
feasibility of transferring the external equipment located on the object, under the bottom 
of the Prosna river using trenchless methods. In these analyses was used the concept of 
multifunctional tunnel carrying teletechnical equipment and transmission grids enabling 
the smooth operation of these devices during exploitation. Additionally the illumination 
concept of object was made to emphasize architectural qualities of this historical bridge 
structure. 
The next stage of the investment was to appoint the Contractor works on the basis of the 
Investor procurement procedure. Investor of the task was the Kalisz City Hall in close 
cooperation with the City Road Department. General Contractor was the company 
"Mosty Kujawy Poland". Essential restoration work began in June 2013 and was 
provided, in close cooperation with Conservator of Historical Monuments - Delegation 
of in Kalisz. On the photographs on figures 8 - 15 are presented chronologically 
important stages of restoration of the object Renovation work on the the object was 
completed in November 2013. and lasting - taking into account the specifics of 
conservation works and of stucco - less than half a year. During the renovation there was 
not encountered greater problems that could contribute to delays in implementation of 
the investment. It should be added that the renovation is due to the existing technical 
condition and historic character of the object required from all sides the investment 
process of understanding, cooperation, with taking into account the current regulations. 
In addition, due to the fact that this bridge is a historic structure, renovation work, for eg. 
refilling the stone material had to be done with appropriate weather conditions. 
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Fig. 8. During the renovation on the object was enabled pedestrian traffic. 

 

 
Fig. 9. A view of demolition site of cobblestone pavements. 

 

 
Fig. 10. Detail of the historic fastening of stone blocks using steel staples mounted in the "slots" in 

stone with molten lead. 
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Fig. 11. View of profiling backfill layers for the waterproofing (HDPE geomembrane), protective 

layers and drainage system. 

 

 
Fig. 12. Mounting the cornice stone blocks with the main construction by steel A2 type anchors. 

 

 
Fig. 13. Balusters iron railings after  restoration - revitalization and anticorrosive coatings. 
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Fig. 14. Table with the emblem of Kalisz during conservation work. 

 

 
Fig. 15. Laying a new road surface with the paving stone on the model of the original. 

 
The exposed parts of structural elements were scrupulously protected against the 
weather, not to lead to the introduction of the "substance" the object of unwanted 
moisture. These works has been done under specially made shelters near construction 
site. 
After comprehensive revitalization object was opened to the further exploitation for the 
needs of the City of Kalisz in December 2013. 
On the photographs, on figures 16 - 21 are presented views of "Alexandrinus Bridge" 
after a comprehensive renovation. 

 
5. CONCLUSIONS 
On the basis of experience from this investment - both at the stage of the design, as well 
as while performing the author's supervision - it may be presented following conclusions 
[7]: 
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1) In the historic bridges - especially the vaulted structure - must be avoided if 
possible significant offload of structure during the renovation, eg. by 
removing layers of backfill. Quite often this can lead to changing in the 
geometry of vault structure and causes the  "relaxation" of the vaulted 
superstructure. 

2) With the renovation of historic bridges must be taken into account that 
originally used steel is more resistant to corrosive factors (high carbon 
content) than today's bridge steel. Therefore it is necessary in this case to 
apply other criteria for evaluation the technical state of the elements in their 
design. 

3) During the renovation of historic objects for covered structural elements  
should be used modern materials (without prejudice to the aesthetic qualities 
of historic structures). This enables a long service life for the object by 
combining traditional with the modern technologies. 

4) Renovation should be based on full cooperation conservator - constructor in 
close mutual understanding and agreement, which certainly will result in the 
form of a properly performed renovation of the historic object. 

 
Fig. 16. General view of the bridge from the upper the water directly after its renovation. 

 
Fig. 17. A view the "new" pavements made of cobblestone. 
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Fig. 18. A view balustrade cast iron-stone from the lower the water after conservation work. 

 

 
Fig. 19. A view on the arrangement of cubes on the road surface referring to the original of the 

nineteenth century. 

 

 
Fig. 20. Stone plate commemorating the founder of the object - Tsar Alexander I with the 

inscriptions in Latin after renovation. 
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Fig. 21. Stone plate with the emblem the city of Kalisz after restoration. 

 
Presented in the paper renovated bridge, according to the authors, is a good example of 
care for historic urban infrastructure and certainly for many years, will comply either 
their communication functions and maintain its undeniable high architectural value. 
Let the good sentence at the conclusion of this paper is translated text appearing on the 
the table of foundation located on the object (Fig. 20): 
"Citizens of Kalisz want that this bridge made by public expense in March 1824 
initiated, in August 1825, under the name of the Brightest Alexander I, the Emperor and 
the King, homeland father and the guardian of this city completed, was for future 
generations witness their gratitude and appreciation" [8]. 

 
REFERENCES 
[1] BIE  J. Damages and diagnostics of bridge structures. Transport and 

Communication Publishers. Warszawa, Poland 2010. 
[2] JASIE KO J., BEDNARZ . Innovative technologies, strengthening historical 

arches and brick vaults. Building Materials 2/2009. 
[3] BILISZCZUK J.  Arched bridges in Poland. Lower Silesian Educational 

Publishers. Wroc aw, Poland 2015. 
[4] http://www.kalisz.info/stare-mapy.html. 
[5] http://www.architektura.info. 
[6] The project of renovation of the bridge within ródmiejska street on the river 

Prosna in Kalisz. Project no Infra-Kom Pr/7811/W. Infrastruktura Komunikacyjna 
Sp. z o.o. migród, Poland, December 2011. 

[7] Reconstruction and renovation of the historic bridge Alexandrian in Kalisz. Paper 
presented at the Fourth International Bridge Conference in memory of Rudolf 
Modrzejewski "Bridges - Tradition and Modernity", University of Technology 
and Life Sciences in Bydgoszcz. Bydgoszcz, Poland, May 2014. 

[8] POLANOWSKI E. In the past Kalisz. Pozna , Poland 1979. 

210

Arch bridges – monuments of technical culture



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /POL ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


