
PROTECTIVE BOOTS FOR 
CHAINSAW OPERATORS 

INTRODUCTION 

Since t h e  Logging Industry Accident  
Repor t ing  Scheme commenced  col lec t ing  
acc iden t  information on a nat ional  basis, 
t h e r e  has  been  a n  increasing proport ion of 
chainsaw c u t s  t o  t h e  f ee t .  In t h e  pas t  t h r e e  
yea r s  (1983-1985), a t o t a l  of 124 acc iden t s  t o  
f e e t  have  been  recorded ( tha t  f igure  includes 
cuts ,  s t ra ins  and  sprains, and  bruising o r  
crushing, as well a s  most  ca t egor i e s  of 
acc idents ,  los t  t ime ,  minor o r  nea r  miss). Of 
t h a t  124 los t  t i m e  accidents ,  t hose  a s  a 
d i r ec t  resu l t  of chainsaw c u t s  have  doubled 
f rom 12 in 1983 t o  24 in 1985. 

Some  of t h a t  increase  could b e  a t t r i bu ted  t o  
a b e t t e r  response in report ing acc idents .  
However, this  t r end  was  considered t o o  
impor tant  t o  ignore. 
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A pair  of boots  t h a t  o f f e red  increased 
pro tec t ion  f rom chainsaw c u t s  could b e  
e i t h e r  impor ted  o r  m a d e  in New Zealand. 
The  use  of such boots, while no t  reducing t h e  
incidence of t h a t  t ype  of acc ident ,  would 
ce r t a in ly  r educe  t h e  severi ty.  

The re  is a lega l  requi rement  under t h e  
Depa r tmen t  of Labour 's  Sa fe ty  Code  for  
Bush Undertakings - P a r t  111, Logging - 1984, 
fo r  bush workers  t o  wea r  a pair of approved 
s a f e t y  boots. The  Code s t a t e s  : 

"2.3.6 Sa fe ty  Footwear  

(a) All workers  engaged in bush 
opera t ions  shall w e a r  s t e e l  t o e  
capped foo twea r  made  of 
s t rong  l ea the r  and  of t h e  
lace-up type.  

(b) S t ee l  t o e  capped gumboots c a n  
b e  worn where  adve r se  o r  
muddy condit ions exist." 
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The  emphasis  of such regulat ions is t o  guard  
agains t  c rush  injury, al though obviously t h e  
s t e e l  c a p  will provide some  pro tec t ion  f rom 
c u t s  t o  t h e  toes.  

From analysis  of t h e  acc iden t  s t a t i s t i c s  in 
Table  1, i t  is appa ren t  t h a t  t h e  f e e t  requi re  
b e t t e r  pro tec t ion  than  t h a t  o f f e r e d  by t h e  
s t e e l  t o e  cap.  

SELECTION OF BOOTS FOR EVALUATION 

Ideally, f e e t  requi re  s o m e  fo rm of pro tec t ion  
in t h e  instep,  t h e  o u t e r  s ide and t h e  t o p  of 
t h e  foot .  A review of foo twea r  avai lable t o  
loggers overseas  (Britain and  Scandinavian 
count r ies )  revea led  boots  w i th  kevlar  
ma te r i a l  o r  bal l is t ic  nylon in these  a r e a s  
w e r e  commonly used. 

Following t h e  review of ava i lab le  footwear ,  a 
pair  of boots  w a s  impor ted  f rom Bri tain 
through t h e  U.K. Fores t ry  Commission. 
Approaches w e r e  a lso  m a d e  t o  loca l  
manufac tu re r s  t o  produce a pair  of boots  t o  
m e e t  guidelines drawn up by LIRA. King 
Leo, a subsidiary of Wormald Sa fe ty  (N.Z.) 
Limited,  responded quickly and a pair  of New 
Zealand m a d e  boots  w e r e  avai lab le  fo r  
evaluat ion during t h e  tes t ing  of t h e  British 
boots. 

Both pa i rs  of boots  had l ea the r  uppers  and  
t h e  s tandard  l ea the r  rubber commando  t y p e  
sole. The padding used in t h e  tongues  and 
f laps  was  kevlar  in both  c a s e s  - l a rger  
s t rand ,  loose-weaved type  of kevlar  in t h e  
New Zealand boot ,  and needle punch t y p e  of 
kevlar  in t h e  Fores t ry  Commission boot. Both 
pa i rs  of boots  weighed 1.25 kgs and w e r e  
s i ze  8. From t h e  outside,  both  looked l ike 
ordinary work boots. On t h e  inside, however,  
s e a m s  and edges  of t h e  padding pro jec ted  
in to  t h e  f o o t  a r ea .  With t h e  New Zealand 
manufac tured  boots, t h e  edges  w e r e  lined t o  
prevent  fraying,  while  t h e  Fores t ry  
Commission pair  w e r e  overlocked. 



TABLE 1 - FOOT INJURIES DIRECTLY 
RELATED TO CHAINSAW CUTS 

(Logging Industry Accident 
Reporting Scheme - 1985) 

Days Lost 

Missed limb while trimming 
and cu t  foot  

Kickback on t o  foot  

Cut foo t  while trimming 

Lost foot ing and dropped 
saw on t o  foo t  

Stepped on revolving chain 

Kickback on t o  foot  

Cut foo t  while trimming 

Saw kickback on t o  foo t  

Slipped o f f  log and cut  f oo t  

Saw kickback on t o  foot  . 

Lost foot ing  chainsaw cut  toe  N / R  
Figure 1 - U.K. Forestry Commission boots  

Kickback on t o  foo t  4 

Kickback on t o  foot  10 

Chainsaw cu t  t o  foo t  14 

Cut foo t  while trimming 14 

Saw pushed on t o  foo t  
during rimming 15 

Saw cut  b ig  toe  15 

Struck on foo t  by chainsaw 10 

Trimming on sk ids  and cut  f oo t  5 

Saw cu t  through log on t o  foo t  7 

Chainsaw cut  foot  N / R  

Chainsaw kickback on t o  foo t  N / R  

Chainsaw kickback on t o  foo t  3 0 

Chainsaw cut  f oo t  1 5  

N I R  = Not recorded 

Mean days l o s t  per accident (where 
recorded) = 12 days 

F i a u r e  2 - New Zealand nade hoots 



EVALUATION OF BOOT Boot Padding Cut Resistance 

There  w e r e  t w o  pa r t s  t o  t h e  eva lua t ion  : As no t e s t  rig w a s  avai lable in New Zealand 
t o  scient if ical ly t e s t  t h e  c u t  res i s tance  of 

(1) Evaluat ion of comfor t  by users, i.e. t h e  padding, a simple tes t ing  procedure  was  
loggers. designed, involving : 

(2) Evaluation of c u t  res i s tance  of padding. 

User Evaluation 

As with any  garment ,  i t  was  considered 
c r i t i ca l  t h a t  t hey  pass t h e  mos t  d i f f icu l t  t e s t  
of a l l  - user  acceptance .  To t h a t  end, t w o  
workers  f rom Tasman Fores t ry  Murupara 
Logging d is t r ic t  w e r e  se l ec t ed  t o  use  t h e  
boots  fo r  a t h r e e  month  period. A t  t h e  s a m e  
t ime ,  another  worker was  given a pair of 
conventional  boots  t o  enable  o n e  comparison. 
The  original objec t ive  was  t o  r o t a t e  t h e  
boots  be tween  t h e  t h r e e  workers  e a c h  month. 
This ro ta t ion  proved t o  b e  unacceptable.  

(1) Attaching t h e  boot  t o  a dummy (wooden) 
leg  supported by a person holding t h e  
upper end  of t h e  leg, bu t  s tanding well  
clear .  

(2) Using a 62 cc chainsaw t o  c u t  i n to  t h e  
boot  behind t h e  t o e  c a p  : 

(i) Revving t h e  saw t o  maximum revs  
and dropping i t  f rom a height  of 
approximately 200 mm so  t h e  t i p  of 
t h e  ba r  h i t  t h e  f ron t  sec t ion  of t h e  
boot. The  t h r o t t l e  w a s  released 
immedia te ly  be fo re  t h e  saw was  
dropped. 

Each user was  asked t o  record  his c o m m e n t s  (ii) Holding t h e  power on, t h e  saw was  
a t  t w o  weekly intervals  using a prepared  then  dabbed in to  t h e  boot  t o  
form.  A summary  of the i r  c o m m e n t s  is in s imula te  t h e  chainsaw nick 
Table 2 below : si tuat ion.  

(3) The t h r e e  pair of boots  w e r e  subjec ted  t o  
TAE?LE 2 - USER COMME!JTS ON WZARABILIT? CF 

CRAI! !SA+I S A F E T Y  BCOTS 

Forestry 
Type o f  boot Control King Leo Ccmmisslcn 

F l e x i S i l i t y  - are the 
Yes Yes Yes 

boots  easy t o  ,nave i n?  

Are they not iceably  
' -eav ier  than your normal No No No 

3 i r ?  

Does the padding make 
N / A  Yes No thern hot  t o  wear? 

Does the paddi1;q cause 
N / A  N O  No any s k in  i r r i t a t i o n ?  

Has the padding caused 
EJIA No b l i s t e r s ?  

Does the padding hinder 
put t ing  on or taking o f f  N / A  No No 
the  boots? 

It  is in te res t ing  t o  n o t e  t h a t  l i t t l e  o r  no  
i r r i ta t ion  w a s  exper ienced  wearing t h e  boots. 
One  of t h e  wea re r s  of t h e  s a f e t y  boots  
indicated t h a t  they  w e r e  h o t t e r  t han  
conventional  boots, but  in t h e  s p a c e  provided 
f o r  genera l  c o m m e n t s  h e  recorded t h a t  t h e  
boots  w e r e  "more  f lexible and comfortable." 

t w o  cuts .  

The  Fores t ry  Commission boots  s tood up well  
t o  t h e  cu t t i ng  ac t ion  of t h e  chainsaw, 
al though in mos t  c a s e s  t h e  padding w a s  c u t  
through and injury would have  been  
sustained.  The  injury sever i ty  would, 
however,  have  been  g rea t ly  reduced. 

The  King Leo  boots  appeared  t o  o f f e r  less  
c u t  res i s tance  than  t h e  Fores t ry  Commission 
boots, bu t  m o r e  than  t h e  cont ro l  boots. 
Again, i t  w a s  considered t h a t  t h e s e  boots  
would have  reduced t h e  severi ty.  

I t  mus t  b e  s t ressed  t h a t  t hese  t e s t s  w e r e  
subjec t ive  and designed t o  provide immedia t e  
results.  

DISCUSSION 

Since these  t e s t s  and t h e  ope ra to r  
assessment  was  ca r r i ed  ou t ,  considerable 
development  has  gone  into t h e  King Leo  
pro to type  boot. The  Company now makes  a 
model  t h a t  is avai lable by indent  order  a t  
t h i s  s tage .  A t  t h e  t i m e  of writing, t h e  boots  
c o s t  approximately $180.00 per  pair ,  wi th  t h e  
a c t u a l  c o s t  dependent  on t h e  s i ze  of t h e  



order. Conventional  s teel- toed boots  with no  
p ro t ec t ive  padding cos t  around $130.00. 

The  c o s t  mus t  b e  kept  in perspect ive.  In 
Table 1, 24 acc iden t s  w e r e  recorded.  Of t h e  
20 wi th  t h e  number of days  los t  recorded,  
t h e  mean days  los t  pe r  acc iden t  w a s  12. 
Assuming t h a t  t h e  industry pays fo r  t h e  f i r s t  
5 days  los t  a t  a r a t e  of $100 per  man  per  
day,  t hose  20 acc idents  c o s t  employers  
$9,700 in d i r e c t  wages  alone. Tha t  f igure  is 
very  conserva t ive  as i t  t akes  no  accoun t  of 
t h e  losses in production, o r  of human 
suffering.  

A t  t h e  beginning of 1986, a near  miss 
acc iden t  w a s  repor ted  involving a w e a r e r  of 
t h e  boots. An account  of t h a t  acc iden t  is 
given below : 

" The operator was trimming, walking 
along the  top o f  t he  l o g ,  and 
overstepped a l imb.  Instead o f  stepping 
back,  he swung the  saw back towards the  
1 imb and boot .  The saw h i t  the  boot 
jus t  behind the  toe  cap. The operator 
to ld  the  supervisor t h a t  the  saw was 
revving qu i t e  f a s t  and t h a t  when it  made 
contact  with the  boo t ,  i t  came t o  a 
sudden s top .  He f e l t  t h a t  the  kev lar  
material i n  the  boot saved him from a 
very bad cu t  a t  b e s t ,  o r  l o s s  o f  some 
toes  a t  worst." 

I t  mus t  b e  s t ressed  t h a t ,  as with s a f e t y  
t rousers/chaps,  chainsaw s a f e t y  boots  will 
not  prevent  t h e  acc iden t  f rom happening. 
They should, a s  has  been  i l lustrated,  r educe  
t h e  sever i ty  of t h e  acc idents  and  t h e  logging 
industry is encouraged t o  consider  the i r  
widespread introduction. 

I For further information, contact: I 
N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O. Box 147, 
ROTORUA, NEW ZEALAND. 

I Telephone: (0731 87-168 I 


