
CANADIAN STEEL FRAMING:

A Quantum Leap
In Canada, officials are
including a new concept—LSD
—in their steel framing standard

Canada is gearing up for a quan-
tum leap in steel framing.

The Canadians are busy promul-
gating a new standard that wil l
promote more sophisticated design
and economies in  s tee l - f ramed
buildings.

Included in the new standard,
which was adopted in 1974, is a
concept called limit states design
(LSD). This concept is not yet in-
cluded in U.S. specifications.

Basically, the method offers a
comprehensive approach to analyz-
ing statistical reliability variations
for loads on a structure as well as
its resistance or strength.

From a practical standpoint, it
represents the elimination of the
traditional safety factor for each
member which is believed to be un-
realist ical ly high in many cases
when combined with other mem-
bers.

The new safety margins have
been developed from stat ist ical
probability analyses of the loads
and strengths of materials.

Consequen t l y ,  LSD ’s  ma jo r
benefit will lie in avoiding most
overly conservative load situations
that are inherent in current design
methods.

In the United States, engineers
are reportedly completing work on
the development of a similar con-
cept, called load and resistance fac-
tor design (LRFD). But the U.S.
concept is well behind the Cana-
dians in the specifying process, re-
flecting apparently the need for so
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many more groups in this country
to review the standard for consen-
sus.

Under the Canadian concept,
different load and resistance fac-
tors are applied according to their
variability when acting together.
This permits flexibility when con-
sidering different structural combi-
nations for the different loads.
Such an approach differs markedly
from the traditional method of de-
signing to allowable stress by utiliz-
ing a specific overall safety factor
for each element.

LSD also involves resistance
factors which consider statistical
variations in material properties,
dimensional tolerances and other
sources of scatter in predict ing
structural resistance.

A reliability model ties the entire
process together and it is this statis-
tical probability expression that al-
lows the author of a design specifi-
cation to deal with limit states in
establishing the load and resistance
factors on a consistent basis.

Massachusetts I n s t i t u t e  o f
Technology professor C. A. Cor-
nell was primarily responsible for
developing the model which relates
all elements of the design approach
to one another.

There are two different criteria in
LSD’s limit states. One, strength
limit states, deal with the maximum
capacity of a member under ex-
t reme loads,  expected very  in -
frequently in a building’s lifetime.
T h e s e  l o a d s  w o u l d  r e a c h  a
member’s plastic strength and af-
fect a structure’s stability or cause
a member to fracture.

The second, serviceability limit
states, concern the response of a
structure to frequently encountered
loads, such as those that involve
deflection or drift.

The use of probability theory in
the development of load factors
carries the Canadian LSD standard
a step farther than its original coun-
terpart in Europe where it has been
used for the past 10 years.

Now des igners  can combine
t h e i r  c u s t o m a r y  “ e x p e r i e n c e d
hunch” method with load factors,
historical evidence and comput-
erization.

The benefits to the steel-framing
indust ry  prov ided by the LSD
means that better, more reliable
structures can be bui l t  for less
money. Where the old standards
d i c t a t e d  d i f f e r e n t  a l l o w a b l e
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Many profi table contractors in-
clude columns headed Bid No. 1
and Bid No. 2 in their summary.

The second column is used for
adjusted price extensions resulting
from discounting quotes, inserting
alternate items, corrections, etc.
This feature permits bid prepara-
tion using the original facts and
then varying the facts for manage-
ment judgement.

Another control device is the
“rule-of-thumb” check. Based on
management’s general cost experi-
ence for different types of con-
struction, rule-of-thumb prices can
provide a rough estimate of the
total job costs. If a significant dif-
f e r e n c e  e x i s t s  b e t w e e n  t h e s e
c h e c k s  a n d  t h e  a c c u m u l a t e d
amount of the bid, figures are chal-
lenged and cost justifications are
required.

Upon acceptance of the cost es-
timate, the overhead and profit to
be added to the final bid are care-
fully judged. How does the profit-

able contractor determine his mar-
gin of profit? Does he consistently
add on the same percentage, or will
it vary on each job bid?

Factors considered include the
level of risk, job size and length,
competition and current workload.
A contractor’s percentage of profit,
therefore, should ref lect careful
evaluation of the varying condi-
tions of each job.

Conclusion

The estimate-bid process is as
important as the build function—
and probably  more impor tant .
Weakness or strength in this pro-
cess can cost or generate as many,
if  not more, profi t  dol lars than
comparable attention to the instal-
lation function.

Top management’s full attention
and participation in this activity is a
necessi ty .  In  today’s  economy,
adequate control of estimate-bid
has become fundamental to a con-
tractor’s profitability. o
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stresses for bending, depending on
the shape of the member, the new
concept permits the use of the
cross-sections’ properties in getting
the load a member can carry.

The U.S. LRFD concept is a
spin-off to load factor design for
steel bridges except that it includes
resistance factors while the bridge
version does not.

The American Iron and Steel In-
stitute is sponsoring research on
LRFD.

Research is reportedly just about
complete  and an adv isory  task
force is going over two studies by
structural engineering firms that
designed buildings using present
design standards and then designed
them using LRFD.

Hansell says his report will be
turned over to the American Insti-
tute of Steel Construction within a
year. o

July, 1976 37


