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A Report by Peter Kemp, R.E.A., New Zealand Forest Service, Nelson 

Fig. 1 - Battery cu lver t  over the  Dart River i n  the  Nelson Conservancy 

INTRODUCTION 
Battery culverts and other types of low-level stream crossings have been used in low-cost 
roading operations in various parts of the world for many years. They are suited to the 
steeper catchments prone to flash flooding during storms. As many of New Zealand's 
exotic forests have been established on this type of terrain, this type of crossing can 
provide low-cost access. 

Battery culverts are basically a hollow multipipe structure filled with selected ballast, 
and encased in concrete. Extensive foundation works are not required,as the stability of 
the structure is assured by building to the lowest practical profile providing an adequate 
anti-scour apron. 



DESIGN PROCEDURES 
When evaluating this river crossing option, heed must be taken of the following basic design 
considerations : 

(a) The "debris deflecting buttresses" increase structure stability as they improve 
the flow of the floodwaters over the structure, as well as deflecting floating 
debris. 
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(b) The "flow stabilising 
block" on the down- 
stream edge of the 
anti-scour apron 
minimises the scouring 
effect whilst maintaining 
a sufficient depth of 
water across the apron 
and through the pipes 
to allow the passage 
of migrating fish. 

( c )  Select a site downstream 
of a fairly stable and 
straight section of 
stream channel and plan 
to cross the stream 
at  right angles if 
possible. This will  
minimise future 
maintenance costs 
by reducing the 
tendency for the 
structure to become 
choked with gravel. 

(d) Design for the finished 
height of the structure 
to be as low as possible. 
Multiple smaller diameter 
pipes are preferable to 
fewer larger ones. The 
criteria for pipe diameter 
selection is "ease of 
maintenance". In most 
cases, the 450 mm 

- Culvert with normal river flow diameter pipe would be 
the most appropriate. 

( e ) Floodwater level 
(e) The cross-sectional area 

of the paved profile, plus 
the sum of the cross- 
sectional areas of the 
piped waterway, must be 
sufficient to carry the 
anticioated floodwaters 

= Total cross-sectional area - to pr&ent scour of the 
road approaches. 

(6 A "finished height" datum peg must be established well clear of the construction zone 
before commencing work. This is vita1,as the height of the structure must correspond 
to the natural undisturbed river channel, to avoid scouring. 



(g) Owing t o  t h e  abrasive e f f e c t  o f  rocks  and gravels passing over t h e  s t ruc tu re  
dur ing floods, concre te  of no  less than  30  M P a  s t rength  should be used on 
a l l  upper surfaces, inc lud ing the  apron and t h e  block. Concre te  hardening 
addi t ives such as "FEBEXEL" a re  recommended. 

(h) The pipes and anti-scour apron should con fo rm t o  t h e  na tu ra l  gradient  o f  
t h e  r i v e r  channel. 

( i )  Smal ler  crossings can usual ly be b u i l t  comple te ly  w i t h  t h e  s t ream diver ted,  
bu t  la rger  ones o f t e n  have t o  b e  b u i l t  i n  stages. 

( j )  The design proposal should be r e f e r r e d  t o  t h e  l oca l  Ca tchmen t  A u t h o r i t y  
f o r  t he i r  approval  p r i o r  t o  insta l lat ion.  

ADVANTAGES 
(a) L o w  cost - approx imate ly  20-25% o f  t h e  cost  o f  an  equivalent  h igh- level  

bridge. I n  Nelson, costs a re  runn ing a t  $450-$550 per  l i nea l  met re ,  
inc luding ramps. 

(b) N o  pa r t i cu la r  loading res t r ic t ions ,  mak ing  t h e m  sui table f o r  fo res t ry  and 
logging t r a f f i c .  

(c)  Heavy vehicles can negot ia te  these crossings w i t h  400 mm or m o r e  o f  
f loodwater  f l ow ing  across t h e  pavement. 

DISADVANTAGES 
(a) General ly  impassable fo r  p a r t  of t h e  t ime .  This i s  in f luenced by  t h e  sk i l l  

and experience o f  t h e  designer. The chosen combinat ion  of ;  pavement, 
length  and gradient  of ramps, and area o f  p iped waterway should be 
suf f i c ien t  t o  accommodate  the  f loodwaters w i thou t  an excessive depth o f  
water  f l ow ing  across t h e  pavement.  

(b) Regular  inspections are  required,  especial ly fo l lowing storms, when pipes 
can become b locked by  debris. 

CONCLUSIONS 
These low-cost crossings can produce substant ia l  savings i n  roading costs and war ran t  
consideration. 

Const ruc t ion  i s  re la t i ve l y  s t ra igh t fo rward  bu t  t h e  design requires consul tat ion w i t h  c i v i l  
engineering personnel. 

L o c a l  knowledge o f  r i v e r  behaviour and i n f o r m a t i o n  on f l ood  f l ows  i s  v i ta l .  

It i s  o f t e n  pos:ible t o  ca te r  f o r  m ino r  f looding w i thou t  an excessive depth o f  wa te r  
over the  pavement, thus prov id ing almost  unres t r ic ted  access. 

Care  i s  needed when contempla t ing  crossing dur ing f lood flows. 

For fur ther  information on design s p e c i f i c a t i o n s ,  contact : 

Construction Engineer, 
Engineering Div is ion ,  
New Zealand Forest Serv ice ,  
Private B a g ,  
WELLINGTON. 

This Technical Release i s  the  work o f  the  author and i s  not  the  r e s u l t  o f  LIRA 
project  work. LIRA publishes i t  i n  the  i n t e r e s t s  o f  wider dissemination o f  
knowledge i n  the indus t ry .  LIRA takes  no r e s p o n s i b i l i t y  f o r  the  accuracy o f  
f igures  nor does i t  necessar i ly  support or disagree with the  opinions and 

conclusions shown. 

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.0.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-1 68 




