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VI a 5
RB'PTT.-BMKNTS 01̂  A VTADUCT. A CULVERT AND THE ROAD-BED IN 

THE RAILWAY ARNHEM -  ZUTPTTEIN. NBAR VOORSTONDEN

I t . F .C . de NIE 

Netherlands Railways

Before the la s t  war the viaduct across the 
Voorstonden Brook con sisted  o f 4 spans support­
ed by 2 abutments and 3 p ie r s . I t  was badly 
damaged by the war. When being repaired  i t  was 
replaced by a viaduct and a cu lv e rt, both o f 
them b u il t  in  one o f the openings o f  the fo r ­
mer viaduct while the brid ges over the two

road-bed which replaced the two outermost spans 
i s  shown in  f i g .  'j. The ultim ate subsidence, 
which might be expected was ca lcu la ted  at a l ­
most 30 cm.

F ig . 6 g iv e s  a computation o f  the sub­
sidence o f the c u lv e rt , which shows an ultimate 
subsidence o f more than 5*5 cm.
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FIG. 2

other openings were replaced by sand dams (see 
f i g .  1 and 2 ). The viaduct and the cu lv e rt have 
a spread foundation.

The su b -so il at th at p lace co n sists  o f a 
layer o f  c la y  having a thickness o f 2.20 m 
follow ed by 0.90 m o f sandy c la y . This r e s ts  
upon la y e rs  o f sand. A boring and. a sounding 
te s t  were made, which are represented in  f i g . 3« 

Two undisturbed samples o f  the la y er  o f 
c la y  were te s te d  as to th e ir  com p ressib ility  
in  the Laboratory at D e lft . The r e s u lts  o f  th is 
in v e stig a tio n  are shown in  f i g .  4.

By means o f these data settlem ent comput­
ation s have been made.

The computation of the settlement of the

s o i l I - p r o f i l e

>  D E P T H  IN m .

Depth sounding test

FIG. 3
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FIG. 4

FIG. 5 , 6 , 7

F in a lly , in  f i g .  7 the ultim ate subsidence 
o f the viaduct was computed, which must be ex­
pected to be almost 7 cm.

In f i g .  8 the tim e-settlem ent curves o f 
the constructions and o f the road-bed are shOTm. 
From these i t  appears th at u n til August 19^7 
the 2 subsiding rods in  the road-bed showed 
subsidences o f 6 and 17-jr cm. The form o f the 
subsidence-curves makes i t  probable that the 
ca lcu la ted  fig u re  fo r  the subsidence w ill  not 
be reached, so th at in  t h is  case there i s  only

FIG. 8

a s lig h t  co rre la tio n  between the ca lc u la te d  
and the measured subsidences.

According to measurements the subsidence 
o f  the viaduct since b u ild in g  was commenced, 
appears to have been 9? and cm. This sub­
sidence, th e re fo re , i s  somewhat b igger than 
the ca lcu la ted  .one, but the co rre la tio n  may be 
c a lle d  good.

Since the beginning o f  b u ild in g  the c u l­
v e rt  appears to have s e t t le d  cm which i s  
more than the ca lcu la ted  subsidence. The cor­
r e la t io n  i s  a lso  good.

As a conclusion i t  may be mentioned that 
the constru ctions show a reasonable correlation 
between the computed and the measured subsid­
ences. The computed subsidence o f  the road-bed, 
however, surpassed the measured one some times.
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