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F I G . 1 — A R C - W E L D E D H I G H W A Y B R I D G E I N E U R O P E 
Falsework is s t i l l in place. 

The First Arc-Welded Bridge in Europe 
T h r o u g h - T r u s s H i g h w a y S t r u c t u r e o f 88-î-Ft. S p a n B u i l t f o r P o l i s h G o v e r n m e n t — A l l M e m b e r s 

B u i l t U p o f P l a t e s , C h a n n e l s a n d A n g l e s , U s i n g F l u x - C o v e r e d E l e c t r o d e s 

W i t h 1 8 0 - A m p . a n d 3 0 - V o l t C u r r e n t 

BY S T E F A N B R Y L A 
Professor of the Technical University, Lwow, Poland 

TH E first arc-welded steel bridge in Europe has 
been erected for the Po l i sh government in Łowicz, 
Po l and , and crosses the S l u d w i a R i v e r in a single 

span 88^ ft. between supports. It is located on the p r i n ­
c ipal state h ighway between W a r s a w , Poznan and Be r l i n . 
The total w id th of the bridge is about 32 ft. 9 i n . and the 
distance between the trusses is 20 ft. 4 i n . S idewalks 6 ft. 
wide are canti levered out on either side. 

T h e design calculations were made in compliance w i th 
the specification of the Po l i sh M i n i s t r y of Pub l i c W o r k s , 
issued i n 1925. The material used in the bridge is mi ld 
steel w i th an ult imate strength of 55,000/60,000 lb. per 
sq. in. and w i th a m i n i m u m elongation of 20 per cent. 
The al lowable unit stresses were 16,000 lb. per sq.in. for 
the trusses and about 12,000 lb. per sq. in. for the floor-
beams and str ingers. M i l d steel electrodes w i th an u l t i ­
mate strength of 55,000/60.000 lb. per sq.in., containing 
a m i n i m u m of 0.1 per cent carbon and 0.25 per cent man-

F I G . 2 — W E L D I N G A N E N D P O S T O N T H E P O L I S H 
H I G H W A Y B R I D G E 

Note the welding generator in the foreground. 

ganese, were used. E l o n ­
gat ion, bend and shear­
ing tests were required 
of al l welders. 

Details of the Bridge 
— T h e trusses of the 
bridge are of camel-back 
outline, hav ing a span of 
88\ ft. and a height in 
the middle of 14 ft. A l l 
members of the trusses 
are built up of plates, 
channels and angles, as 
shown in the accompany­
ing drawings. The chords 
are built up entirely of 
plates. The diagonals 
consist of two channels 
turned to the outside and 
jo ined w i th coverplates 
top and bottom, whi le the 
vert ical members a r c 
made up of a single plate 
and four flange angles. 
The crossbeams are plate 

girders constructed entirely of flat plates w i th no flange 
angles. 

I-beams are used as longi tudinal str ingers and are 
welded to the cross-girders by trapezoidal plates, not only 
for the purpose of connection but also to stiffen the web 
of the cross-girders. T h i s detail , shown i n F i g . 3, per­
mitted the calculat ion of the str ingers as continuous 
beams on elastic supports. W h i l e the elasticity of the 
supports diminishes the advantage o f cont inuity , it draws 
the crossbeams into co-operation and al lowed a saving of 
12 per cent i n the material of the crossbeams. Howeve r , 
this saving is possible only i f there are one or two con­
centrated loads sufficiently large in compar ison w i th the 

F I G . 3 — W E L D E D C O N N E C ­
T I O N B E T W E E N S T R I N G E R 

A N D F L O O R B E A M 
Adoption of this type of connec­
tion permitted calculation of tho 
stringers as continuous beams 
and resulted in a sav ing of 
about 12 per cent of steel in the 

crossbeams. 
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other loads, a contingency fore­
seen by the P o l i s h specifica­
tions. 

A l l the welds of the plates 
are butt welds. In the calcula­
tions it was assumed that 
these welds had only 75 per 
cent of the resistance of the 
base mater ia l . The w ind brac­
ing consists of angles welded 
to hor izonta l gussets wh ich are 
attached to the lower chords 
of the ma in trusses and to the 
crossbeams. 

Building the Bridge—Pieces 
up to 23 ft. long were welded 
in the shop. Special j igs 
( F i g . 6) were used at about 
3-ft. intervals to hold t h e 
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F I G . 5-

•ll'-lO-" >) 
P a r t E l e v a t i o n o f T r u s s 

- S T R U C T U R A L D E T A I L S O F W E L D E D H I G H W A Y B R I D G E I N P O L A N D 

pieces firmly together. In one instance these j igs con­
sisted of ^ - i n . round bars bent according to the cross-sec­
t ion of the pieces to be welded. T w o gussets were welded 
to the inside of these bars w i th a crack of about 2 in . left 
between the gussets. The w id th of this crack was regu­
lated by means of two angles in such a way as to admit 
the vert ical plates of the bridge member w i th close 
clearance. 

Tn the j i g for the upper chord, wh ich has a double-T 
section, channel spacers were placed between the vertical 
plates of the chord. Between the gussets and the flanges 
of these channels a crack about 1 in . wide was left to 
permit free access of the electrode. 

T h e vert ical members, consist ing of a plate and four 
angles, were assembled by the aid of two screws on both 
ends and some short welds a long each vert ical . The two 
channels of the diagonal members were assembled by 
means of plates cut as shown in F i g . 6 D . The cross-
g irders were constructed by the aid of the j igs shown i n 
F i g . 6 C and s imi lar to those employed for the chords. 

P O L A N D N E A R I N G C O M P L E T I O N 

Curren t o f 180 amp. and 30 
volts was used i n the field. 
H a n d weld ing was resorted to, 
ut i l i z ing flux-covered elec­
trodes. Assemb l ing i n the field 
was d o n e on a temporary 
wooden trestle, a l l o f the steel 
being erected by means of a 
wooden crane. T h e work be­
gan by placing the floor of the 
bridge and later the ma in t russ­
es. Three welders were em­
ployed i n the field. 

The design of the bridge 
was executed by the wr i te r , 
who also had supervis ion of 
the construct ion and erection. 
The total weight of the bridge 
is 55 tons, whi le the r iveted 
design would have weighed 70 
tons. Un fo r tunate l y there was 
not an equal saving i n the cost 
of the bridge, because the 
amort izat ion of the cost o f the 
necessary arc - we ld ing m a ­
chines had to be inc luded i n 
the cost of the bridge. A s a 
consequence the arc-welded 

bridge cost approximate ly as much as a riveted bridge. 
Nevertheless, the wr i ter is firmly convinced that i n the 
course o f t ime the proport ion of costs o f the two types 
of bridges w i l l be changed in favor of the arc-welded 
desi 
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F I G . 6 - - J I G S U S E D I N F A B R I C A T I N G M E M B E R S F O R 
W E L D E D B R I D G E I N P O L A N D 
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