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CUTTING REINFORCED CONCRETE BY OXYGEN-LANCE METHOD:
SOME EXPERIMENTS IN CUTTING

SUMMARY

An open ing  e l even  f ee t ,  f i ve  i nches ,  In d i ame te r  had to
be cu t  in  the sou th  wa l l  of No. L|. t e s t  c e l l  exhaus t  enc losu re .
Th i s  wa l l ,  s i x t een  to  e igh t een  inches  in  t h i cknes s ,  i s  made of
conc re t e ,  r e in fo rced  wi th  one - inch -by - th ree - lnch  ve r t i ca l  s t ee l
ba r s  on 2 l | - i nch  cen t e r s ,  i n  add i t i on  to  conven t iona l  r e in fo rc ing .

The common me thod  of demol i t i on ,  u s ing  a compres sed -a i r
conc re t e  b r eake r ,  was d i s ca rded ,  due to  the  pos s ib i l i t y  of de t e r io r a -
t i on  o r  de s t ruc t i on  of the  r ema in ing  s t ruc tu re ,  wh ich  i s  suppor t ed
on wea the red  rock  a ve ry  sho r t  d i s t ance  be low the  open ing .

Oxygen- l ance  cu t t i ng  was t hen  p roposed  and adop ted  expe r i -
men ta l l y ,  t o  avo id  sha t t e r ing  and spa l l i ng  of t he  wa l l ,  pa r t i cu l a r ly
the na r row sec t i on  on the wea the red  rock .

INTRODUCTION

Li t t l e  i n fo rma t ion  was ava i l ab l e  r ega rd ing  the use  of the
oxygen l ance ,  and the  me thod  would seem to  be capab le  of deve lopmen t
to  a g r ea t e r  ex t en t .  Howeve r ,  a f t e r  some i n i t i a l  f a i l u r e s ,  wh i l e
t ry ing  l ances  and cha rge  ma te r i a l s  of va r ious  s i ze s ,  a po in t  was
r eached  where  the  s cheme  was found su f f i c i en t ly  dependab le  and
economica l  to  wa r r an t  fu r the r  use w i thou t  add i t i ona l  expe r imen ta t i on .

THE LANCE

The l ance  s e rves  as f ue l ,  and i s  a l so  the  medium by wh ich
oxygen  i s  f ed  to  t he  burning conc re t e .  In t h i s  In s t ance ,  a ha l f -
inch  d i ame te r  b l ack  i ron  p ipe  was s e l ec t ed  because  i t  would  p roduce
a ho l e  of t he  r equ i r ed  d i ame te r .  The p ipe  was f i l l ed  f rom end to
end wi th  1 /8 - inch  d i ame te r  mi ld  s t ee l  we ld ing  rods .  Th i s  cha rge
forms a mass ive  but  pe rmeab le  co re ,  a l l owing  the  oxygen to  f l ow
from the  qu i ck -open ing  va lve  in  the  ope ra to r ’ s  hands ,  t o  t he  ho t  end .
The l ances  and we ld ing  rods  were  c l eaned  wi th  ca rbon  t e t r ach lo r ide ,
to  avo id  the  haza rd  of exp los ion ,  pos s ib l e  when u s ing  oxygen wi th
g reasy  o r  o i l y  ma te r i a l s .

I
The l ance  was consumed  a t  the  r a t e  of one foo t  fo r  two

inches  of pene t r a t i on  i n to  the wa l l .  A we igh t  of two hundred  pounds ,
app l i ed  by the crew men on the l ance ,  was found neces sa ry  to  a s su re
a s t eady  combus t ion  and pene t r a t i on .  The bes t  r e su l t s  were ob t a ined
when the  oxygen  p re s su re  was ma in t a ined  a t  12£ p s i .

The t ime  r equ i r ed  to  cu t  one ho l e  was two to  t h r ee  minu te s»
depend ing  on the  na tu re  of the  ma te r i a l  encoun te red  i n s ide  the  wa l l .
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A cen t e r  hole  was cut  f i r s t  to accommodate an ax l e ,  on
which was i n s t a l l ed  a r ad ius  arm, a sh i e ld  and a l ance  gu ide ,
(F igu re s  2 and 3) .  One hundred and twen ty  ho l e s  were cut  a round
the c i r cumfe rence  of the open ing .  F ina l ly ,  a compres sed -a i r
conc re t e  b r eake r  was used to ch ip  the t h in  webs be tween  the ho l e s .
Where s t ee l  r e in fo rc ing  was encoun te red ,  oxy -ace ty l ene  f l ame
cu t t i ng  was used w i thou t  d i f f i cu l ty .

The ho l e s ,  va ry ing  in d i ame te r  from two to th ree  Inches ,
were r ea sonab ly  symmet r i ca l  on the s t a r t i ng  s ide  of the wal l
(F igu re  I4 ) , but the pa t t e rn  was e r r a t i c  on the o the r  s i de ,  the
l ance  gene ra l l y  dev i a t i ng  to the ea s i e s t  way through.

Six men were r equ i r ed  con t inuous ly  dur ing  th i s  pa r t i cu l a r
ope ra t i on .  Two men ope ra t ed  and app l i ed  p re s su re  to the l ance .
Two men were r equ i r ed  to c l ean  the ma te r i a l s ,  cha rge  new l ances ,  and
move equ ipmen t .  One man hea t ed  the con tac t  end of the l ance  to the
me l t i ng  po in t .  This  was done with  a No. 5 oxy -ace ty l ene  we ld ing
t ip  ex t ended  to a l eng th  of )48 Inches  (F igu re  1 ) .  One man kept  the
oxygen de l i ve ry  at  a cons t an t  125 p s i ,  under  i n s t ruc t i ons  to shu t
off qu i ck ly  the supp ly  in case of emergency .

» The fo l l owing  is 8 de sc r ip t i on  of va r ious  ma te r i a l s  used
which did not p roduce  s a t i s f ac to ry  r e su l t s .

(A) A l / i i - inch  d i ame te r  b l ack  i ron  p ipe  cha rged  with  1 /16 - inch
d iame te r  s t ee l  we ld ing  rods .  The time r equ i r ed  to cut  one
ho le ,  u s ing  t h i s  type of l ance ,  was f i ve  minu te s ,  and a 1 - lnch
hole  was p roduced  which was cons ide red  too sma l l .

(B) A 1 /2 - lnch  d i ame te r  b l ack  i ron  p ipe  cha rged  with l /! | - inch
d iame te r  s t ee l  rods .  The l ance  f l amed  out tw ice  dur ing  the
a t t empt .  Only four  l / l | - inch  d i ame te r  rods cou ld  be i n se r t ed
in the 1 /2 - lnch  d i ame te r  l ance .  This  l e f t  l a rge  channe l s
fo r  the oxygen to f low through and blow out the f l ame .

A second  a t t emp t  was made, u s ing  the same ma te r i a l s  a t  a
r educed  oxygen p re s su re ,  from 125 ps i  to 90 p s i .  No b low-ou t
occu r r ed ,  but a slow combus t ion  r e su l t ed .  Six minu te s  were
r equ i r ed  to cut  through the wa l l .

The type of l ance  de sc r ibed  in the f i f t h  pa rag raph ,  page
two, of t h i s  Memorandum, was then  adop ted .

TOTAL· AMOUNT OF MATERIAL USED

1260 f ee t  of 1 /2 - inch  d i ame te r  b l ack  i ron  p ipe .

720 pounds of 1 /8 - lnch  d i ame te r  s t ee l  we ld ing  rods .

Ι4Θ Oxygen ”K” cy l inde r s .
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REMOVAL OF DISC

The conc re t e  d i s c  was removed by a mob i l e  c rane  (F igu re s
5,  6 and 7) ·  To ta l  we igh t ,  11 t ons .



FIG. 1,2
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FIG. I FIRST STEP: HEATING THE LANCE TIP TO MELTING
pniMT
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FIG. 2 THE LANCE CONTACTS THE WALL.



FIG. 3,4

♦

,'S

90 SECONDS LATER, HALFWAY THROUGH THE WALL.FIG. 3
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STARTING SIDE SHOWING HOLES AND WEBS.FIG. 4



FIG. 5,6
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FIG. 5 REMOVAL OF CONCRETE DISC.
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25-TON CRANE TAKES THE LOADFIG. 6



FIG. 7

FIG. 7 FINAL STEP


