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In i t s  s im p le s t  form the new f i r e  te s t  provides for two 

ra t ing s  RESTRAINED and UNRESTRAINED. Under i t s  p ro v is ion s  

port ions  o f  a b u i l d i n g  can be considered restra ined  while other  

port ions  o f  the same b u i ld i n g  could be unrestrained.

Temperature l im i t a t i o n s  have been e s ta b l i sh e d  for  a l l  beams 

and f l o o r  assemblies  but a time fa c to r  has been introduced which 

provides that in the t e s t in g  o f  beams in the restra ined  cond it ion  

the temperature o f  the s tee l  s h a l l  not exceed 1100° F. average  

or 1300° F. maximum at any po in t  fo r  at  le a s t  one hour or for  

one h a l f  o f  the c l a s s i f i c a t i o n  per iod.  A Restra ined beam then 

could be rated a t  A hours i f  i t  su s ta ine d  i t s  design  load fo r  

A hours and the l i m i t i n g  temperatures were not exceeded fo r  2 hours.

In the case o f  Unrestra ined  beams the temperature l im i t a t i o n s  

cannot be exceeded dur ing  the e n t i re  c l a s s i f i c a t i o n  period.  A 

A hour Unrestra ined beam then would have to be protected with s u f ­

f i c i e n t  mater ia l  to prevent a temperature r i s e  exceeding the 1100° F 

average or 1300° F. maximum at  any po in t  for  the f u l l  A hours.

Obv ious ly  the Unrestra ined  beam requirements are much more 

severe, and except fo r  a 100° d i f fe re n ce  in temperature are s im i l a r  

to the present San F ranc isco ,  Los Angeles and the Uniform B u i ld in g  

Code requirements.

F loor  and Roof Assembly Tests have a l s o  been rev ised.  They

must be f u l l y  loaded and carry  the load fo r  the f u l l  time per iod.

Temperature t ran sm iss ion  through the f l o o r  or roof cannot exceed 
o o

250 F. average or more than 325 F. at  any po int.  Cotton waste 
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on the unexposed s ide  cannot i g n i te  from passage o f  hot gas or . 

flame. This  po r t ion  of the te s t  procedure has not been changed 

but a new element has been added. The beam support ing  the f l o o r  

or roof assembly is now considered an integra-1 part  of the assembl 

The requirements for  the beams in re s t ra in e d  or unrestra ined  f lo o r  

or roofs  is ide n t ica l  to those ou t l in e d  p re v io u s ly  for  beams only.

In unrestra ined  f lo o r s  or roofs one other p ro v i s io n  has been 

added. The temperature o f  the s tee l  from which the deck is f a b r i c  

cannot exceed 1100° F. dur ing  the e n t i re  c l a s s i f i c a t i o n  per iod.

Column te s t s  have not been changed. F a i lu re  is based on 

temperature and occurs when temperatures exceed 1000° F. at  any 

quarter  se c t io n  o f  the member or 1200° F. a t  any s i n g l e  po in t .  Th 

same te st  procedure and temperature l im i t a t io n s  are a p p l i c a b le  to 

both s tee l  and concrete construct ion ..

The whole te s t  procedure has been further  complicated by fa i  

o f  the E-5 Committee to define RESTRAINT in r e a l i s t i c  terms. It 

reads as fo l low s  "F lo o r  and Roof Assemblies  and ind iv idua l  beams 

in b u i ld i n g s  s h a l l  be considered re s t ra in e d  when the surrounding  

or suppor t in g  s t ru c tu re  is capable of r e s i s t i n g  s u b s t a n t ia l  them’ 

expansion throughout the range of a n t i c ip a te d  e levated  temperatur 

Construc t ion s  not complying with th i s  d e f i n i t i o n  are assumed to ~ 

free  to ro tate  and expand and s h a l l ,  therefore,  be considered as 

u n re s t ra in e d . "
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This language is so broad and so vague that many feel that  

. only  the s t ru c tu ra l  engineer who designed the b u i ld in g  can 

determine what is re s tra ined  or unrestra ined.  There are even 

those who i n s i s t  that such a determination cannot be made

can say  what is " s u b s t a n t ia l  thermal expansion"  or " an t ic ip a te d  

elevated  temperatures". I t  is t h i s  group who have fo r  p ra c t i c a l  

purposes rejected the "RESTRAINED" c r i t e r i a  and wi l l  use the more 

p r a c t i c a l  "UNRESTRAINED" cond it ion .

The next few years w i l l  be d i f f i c u l t  and r i s k y  fo r  everyone 

concerned but i t  wi l l  be p a r t i c u l a r l y  so fo r  those who are b idd ing

and are doing the f i e l d  a p p l i c a t io n .

There is reason to b e l ieve  that there wi l l  not be agreement 

among Code A u th o r i t ie s  on the subject^-  Some wi l l  adopt the new 

c r i t e r i a  others wi l l  re ject  i t .  There wi l l  be va ry in g  time 

schedules fo r  adoption or re je c t io n  even by communities operat ing  

under the same b a s i c  code.

Extreme caut ion  p lus  re l ian ce  on q u a l i f i e d  mater ia l  manufacturers  

representat ives  w i l l  be necessary  u n t i l  some of the unresolved issues  

are se t t le d .  .

r e a l i s t i c a l l y ^  fhat  f i r e  load ing  changes in s t ruc tu re s  and who
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