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TESTS OF CREOSOTED TIMBER.

By W. B. Gregory, M. Am.  Soc.  C. E.

During the last few years a quantity of literature has appeared in which the treatment of 
timber by preservatives has been discussed.  The properties of timber, both treated and 
untreated, have been determined by the Forest Service, United States Department of 
Agriculture, and through its researches valuable knowledge has come to engineers who
have to deal with the design of wooden structures.  There is very little information, 
however, regarding the effect of time on creosoted timber, and for this reason the results
given herewith may prove of interest.

The material tested consisted of southern pine stringers having a cross-section 
approximately 6 by 16 in. and a length of 30 ft.  For the purpose of testing, each beam 
was cut into two parts, each about 15 ft. long.  This material had been in use in a trestle 
of a railroad near New Orleans for 26 years.  The stringers were chosen at random to 
determine the general condition of the trestle.  The timber had been exposed to the 
weather and subjected to heavy train service from the time it was treated until it was 
tested.  The annual rainfall at New Orleans is about 60 in., and the humidity of the air is 
high.  In spite of these conditions, there was no appearance of decay on any of the 
specimens tested.  The specifications under which the timber was treated were as 
follows: 

TIMBER.

The timber for creosoting shall be long-leafed or southern pine.  Sap surfaces on two or 
more sides are preferred.

Piles.—The piles shall be of long-leafed or southern pine, not less than 14 in. at the 
butt.  They shall be free from defects impairing their strength, and shall be reasonably 
straight.

The piles shall be cleanly peeled, no inner skin being left on them.  The oil used shall be
so-called creosote oil, from London, England, and shall be of a heavy quality.

The treatment will vary according to the dimensions of the timbers and length of time 
they have been cut.  Timbers of large and small dimensions shall not be treated in the 
same charge, neither shall timbers of differing stages of air seasoning, or the close-
grained, be treated in the same charge with coarse or open-grained timbers.

The timbers shall be subjected first to live steam superheated to from 250 to 275 deg.  
Fahr., and under a 30 to 40-lb. pressure.  The live steam shall be admitted into the 
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cylinders through perforated steam pipes, and the temperature shall be obtained by 
using superheated steam in closed pipes in the cylinders.

The length of time this steaming shall last will depend on the size of the timbers and the 
length of time they have been cut.  In piles and large timbers freshly cut, as long a time 
as 12 hours may be required.  After the steaming is accomplished, the live steam shall 
be shut off and the superheated steam shall be maintained at a temperature of 160 deg.
or more and a vacuum of from 20 to 25 in. shall be held for 4 hours or longer, if the 
discharge from the pumps indicates the necessity.
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Oil Treatment.—The temperature being maintained at 160 deg.  Fahr., the cylinders 
shall be promptly filled with creosote oil at a temperature as high as practicable (about 
100 deg.  Fahr.).  The oil shall be maintained at a pressure ranging from 100 to 120 lb., 
as experience and measurements must determine the length of time the oil treatment 
shall continue, so that the required amount of oil may be injected.

After the required amount of oil is injected, the superheated steam shall be shut off, the 
oil let out, the cylinders promptly opened at each end, and the timber immediately 
removed from the cylinder.

In the erection of timbers the sap side must be turned up, and framing or cutting of 
timbers shall not be permitted, if avoidable.  All cut surfaces of timbers shall be 
saturated with hot asphaltum, thinned with creosote oil.  The heads of piles when cut 
shall be promptly coated with the hot asphaltum and oil, even though the cut-off be 
temporary.

METHOD OF TESTING.

The tests were made on a Riehle 100,000-lb. machine in the Experimental Engineering 
Laboratory of Tulane University of Louisiana.  The machine is provided with a cast-iron 
beam for cross-bending tests.  The distance between supports was 12 ft.  The method 
of support was as follows:  Each end of the beam was provided with a steel roller which 
rested on the cast-iron beam of the testing machine, while above the roller, and, directly 
under the beam tested, there was a steel plate 6 by 8 in. in area and 1 in. thick.  The 
area was sufficiently great to distribute the load and prevent the shearing of the fibers of
the wood.  The head of the Riehle machine is 10 in. wide.  A plate, 3/8 in. thick, 6 in. 
wide and 18 in. long, was placed between the head of the machine and the beam 
tested.

[Illustration:  Fig. 1.—DEFLECTON curves beam I]

[Illustration:  Fig. 2.—DEFLECTON curves beam II]

TABLE 1.—SUMMARY OF RESULTS OF TRANSVERSE TESTS OF BEAMS AT 
TULANE UNIVERSITY, FEBRUARY 10TH TO MARCH 2D, 1909.

Columns in table: 

1.  Number of beam. 2.  Top or butt of log. 3.  Width, in inches. 4.  Height, in inches. 5.  I
= (bh^3)/12 6.  Actual at elastic limit. 7.  Maximum. 8.  At elastic limit. 9.  Maximum. 10.  
At elastic limit. 11.  E = (Pl^3)/(48dI) 12.  Weight, in pounds per cubic foot.

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

6



= = = = = = = = =
= = = = = = = = = = = = = = = = = = = = +
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= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = =
= = = = = = = = = = = = = = = = = = = = +
|    |   b    |    h    |    I   |      loads :       | S  =  (Plc)/(4I) |   d ,    |
|    |       |        |        |                  |                | inch es . |
|    |------+ - ------+ - ------+ - ----------------+ - -------------
-+ - ------+
1   |  2  |   3    |    4    |    5    |     6    |    7     |    8    |    9    |   1 0    |
------+ - --+ - -----+ - ------+ - ------+ - -------+ - -------+ - ------+
-------+ - ------+
I    |  B |  6 .2 8  |  1 5.9 4  |  2 ,1 2 0  |  2 2 ,00 0  |  4 5,90 0  |  2 , 97 5  |  6 ,20 0  |  0 .4 1   |
I    |  T |  6 .00  |  1 5.6 9  |  1 ,9 34  |  2 0,00 0  |  3 8,0 0 0  |  2 , 91 5  |  5 ,54 0  |  0 .46 5  |
|    |       |        |        |         |         |        |        |        |
II[A]|  T |  6 .37  |  1 5.8 1  |  2 ,0 98  |  2 0 ,00 0  |  4 3,4 5 0  |  2 , 72 2  |  5 ,91 8  |  0 .3 80  |
II   |  B |  6 .4 1  |  1 6.41  |  2 , 36 0  |  1 6,0 00  |  2 5,04 0  |  1 ,99 9  |  3 ,1 30  |  0 . 43 0  |
|    |       |        |        |         |         |        |        |        |
III   |  T |  5 . 88  |  1 5 .68  |  1 ,87 1  |  2 4,0 0 0  |  4 5,13 0  |  3 ,6 08  |  6 , 78 5  |  0 . 53 5  |
III   |  B |  5 .88  |  1 5.90  |  1 ,96 5  |  2 1,00 0  |  3 5,1 90  |  3 ,0 5 4  |  5 , 12 0  |  0 .51 5  |
|    |       |        |        |         |         |        |        |        |
IV   |  T |  6 . 00  |  1 5.43  |  1 , 83 5  |  2 2,0 00  |  3 8 ,42 5  |  3 ,32 0  |  5 ,8 1 0  |  0 . 46 5  |
IV   |  B |  6 . 12  |  1 5 .87  |  2 ,03 2  |  2 2,0 0 0  |  3 5,50 0  |  3 ,0 90  |  4 , 98 3  |  0 . 66 0  |
|    |       |        |        |         |         |        |        |        |
V   |  B |  6 .0 0  |  1 6.00  |  2 ,0 4 8  |  2 2,00 0  |  4 7,00 0  |  3 ,09 0  |  6 ,61 0  |  0 .4 0 0  |
V[A]|  T |  6 .00  |  1 5.8 7  |  1 ,99 9  |  1 4,00 0  |  2 2,0 50  |  1 , 99 8  |  3 , 14 5  |  0 .31 5  |
|    |       |        |        |         |         |        |        |        |
VI[A]|  B |  5 . 50  |  1 5.75  |  1 , 79 0  |  2 2,0 00  |  5 1 ,33 0  |  3 ,48 4  |  8 ,9 2 5  |  0 . 45 0  |
VI[A]|  T |  5 .8 7  |  1 5.62  |  1 , 86 5  |  2 0,00 0  |  4 4,00 0  |  3 ,01 3  |  6 ,6 27  |  0 .4 1 0  |
|    |       |        |        |         |         |        |        |        |
VII   |  B |  6 .56  |  1 5.6 2  |  2 ,0 83  |  3 4 ,00 0  |  5 1,9 0 0  |  4 , 58 0  |  6 ,98 5  |  0 .6 20  |
VII[A]|  T |  6 . 22  |  1 5.62  |  1 ,97 5  |  2 0,00 0  |  4 9,00 0  |  2 ,8 4 5  |  6 , 97 0  |  0 .38 0  |
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = =
= = = = = = = = = = = = = = = +

[Footno t e  A:  Failed  in longi tu din al s h e ar.]

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
E     |       |
|       |
-----------+       |
1 1      |   1 2   |    Re m a rks.
-----------+ - -----+ - --------------------------
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1,57 5,00 0   |  5 0.2  |  }  Clos e-g r ain e d  pin e,
1,38 3,00 0   |  4 7.5  |  }   long-le af.
|       |
1 , 56 2,00 0   |  4 0.5  |  }  Coa r s e  loblolly,
9 7 9,0 00   |  4 2.2  |  }   la r g e  kno t s.
|       |
1 , 48 9,00 0   |  4 0.4  |  }  Clos e-g r ain e d,  long-leaf
1,28 8,00 0   |  4 4.2  |  }   no  kno t s.
|       |
1 , 60 1,00 0   |  4 0.8  |  }  Loblolly, wi th
1,01 7,00 0   |  4 1.5  |  }   kno t s.
|       |
1 , 67 0,00 0   |  4 7.2  |  }  Long-le af yellow
1,38 2,00 0   |  4 2.1  |  }   pin e .
|       |
1 , 69 5,00 0   |  5 0.2  |  }  Long-le af yellow
1,62 5,00 0   |  4 5.2  |  }   pin e .
|       |
1 , 63 7,00 0   |  4 3.7  |  }  Long-le af yellow
1,65 8,00 0   |  4 0.2  |  }   pin e .
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

The  d eflec tion  w a s  m e a s u r e d  on  bo t h  sid es  of e a c h
b e a m  by u sing  silk t h r e a d s  s t r e t c h e d  on  e a c h  sid e
fro m  n ails  d rive n  a bo u t  2  in. a bove  t h e  bo t to m  of
t h e  b e a m  a n d  di r ec tly ove r  t h e  rolle r s  w hich  for m e d
t h e  s u p po r t s .   F ro m  a  s m all pi ec e  of wood,  t a ck e d
to  t h e  bo t to m  of t h e  b e a m  a t  i ts  c e n t e r  a n d  p rojec ting
a t  t h e  sid es ,  t h e  di s t a n c e  to  t h e s e  t h r e a d s  w a s  m e a s u r e d.  
The s e  m e a s u r e m e n t s  w e r e  t ak e n  to  t h e  n e a r e s t  h u n d r e d t h
of a n  inch.   The  m e a n  of t h e  d eflec tions  w a s  t ak e n
a s  t h e  t r u e  d eflec tion  for  a ny load.
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[Illus t r a tion:  Fig . 3 .—DEFLECTON
c urv e s  b ea m  III]

[Illus t r a tion:  Fig . 4 .—DEFLECTON
c urv e s  b ea m  IV]

In  co m p u tin g  t h e  va rious  q u a n ti ti es  s how n  in Table
1,  t h e  s u m m a ry  of r e s ul t s ,  t h e  load  h a s  b e e n  a s s u m e d
a s  conc e n t r a t e d  a t  t h e  c e n t e r  of t h e  b e a m.   While
it  is t r u e  t h a t  t h e  load  w a s  s p r e a d  ove r  a  leng t h  of
a bo u t  1 2  in., d u e  to  t h e  wid t h  of t h e  h e a d  of t h e
m a c hin e  a n d  t h e  pl a t e  b e t w e e n  it  a n d  t h e  b e a m  t e s t e d,
it  is a lso  t r u e  t h a t  t h e r e  w e r e  ir r e g ula ri ti es,  s uc h
a s  bolt-holes  a n d,  in so m e  c as es ,  a b r a sions  d u e  to
w e ar, t h a t  could  no t  w ell b e  t ak e n  in to  a cco u n t .  
H e n c e,  it w a s  d e e m e d  s ufficien tly a cc u r a t e  to  conside r
t h e  loa d  a s  conc e n t r a t e d.   Besid es  t h e  ho rizon t al
bolt-holes,  s how n  in t h e  p ho tog r a p h s,  t h e r e  w e r e  ve r tical
bolt-holes,  a t  in t e rv als  in all t h e  b e a m s.   The
la t t e r  w e r e  7/8  in. in di a m e t er, a n d  in eve ry  c a s e
t h ey w e r e  s ufficie n tly r e m ove d  fro m  t h e  c e n t e r  of
t h e  len g t h  of t h e  b e a m  to  allow t h e  m axi m u m  m o m e n t
a t  t h e  r e d u c e d  s e c tion  to  b e  r el a tively less  t h a n
t h a t  a t  t h e  c e n t e r  of t h e  b e a m.   For  t his  r e a so n,
no  co r r ec tion  w as  m a d e  for  t h e s e  hole s.   The  b roke n
b e a m s  oft e n  s how e d  t h a t  r u p t u r e  s t a r t e d  a t ,  o r  w a s
influe nc e d  by, so m e  of t h e  hole s,  e s p e ci ally t h e  ho rizon t al
on e s.

While  so m e  of t h e  h e avy oils  of a  t a r ry  consis t e ncy
r e m ain e d,  t h ey w e r e  only to  b e  foun d  in t h e  s a p py
po r tions  of t h e  long-leaf pin e  a n d  in t h e  loblolly
(Sp eci m e n s  II a n d  IV).  Expos u r e  in a  s e mi-t ropic al
clim a t e  for  2 6  yea r s  h a d  r e s ul t e d  in  t h e  r e m oval of
t h e  m o r e  vola tile  po r tions  of t h e  c r eoso t e  oil. 
The  p e n e t r a t ion  of t h e  oil into  t h e  s a p  wood  s e e m e d
to  b e  p e rfec t ,  w hile  in t h e  loblolly it va rie d  fro m
a  frac tion  of a n  inch  to  1-1/2  in.  In  t h e  h e a r t
wood  t h e r e  w a s  ve ry li t tl e  p e n e t r a tion  a c ros s  t h e
g r ain.   The  tim b e r  h a d  b e e n  fr a m e d  a n d  t h e  hole s
bo r e d  b efo r e  t r e a t m e n t .   The  p e n e t r a tion  of t h e
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c r eoso t e  alon g  t h e  g r ain  fro m  t h e  holes  w a s  oft e n
fro m  4  to  6  in.

Circ ula r  3 9  of t h e  For e s t  S e rvice,  U. S. De p a r t m e n t
of Agricul tu r e ,  e n ti tled  “Expe ri m e n t s  on  t h e
S t r e n g t h  of Tre a t e d  Tim b er,” gives  t h e  r e s ul t s
of a  g r e a t  m a ny t e s t s  of c r eoso t e d  ti es,  p rincip ally
loblolly pine ,  fro m  w hich  t h e  following  conclusions
a r e  q uo t e d:  
“(1) A high degree of steaming is injurious to wood.  The degree of steaming at which 
pronounced harm results will depend upon the quality of the wood and its degree of 
seasoning, and upon the pressure (temperature) of steam and the duration of its 
application.  For loblolly pine the limit of safety is certainly 30 pounds for 4 hours, or 20 
pounds for 6 hours.” [Tables 3, 6, and 7.]
     “(2) The  p r e s e nc e
of zinc  c hlo rid  will no t  w e ak e n  wood  u n d e r  s t a tic
     loa ding,  al t hou g h  t h e
indica tions  a r e  t h a t  t h e  wood  b e co m e s  b ri t tl e
     u n d e r  imp a c t .”
[Table s  3  a n d  4.]

[Illus t r a tion:  Fig . 5 .—DEFLECTON
c urv e s  b ea m  V]

[Illus t r a tion:  Fig . 6 .—DEFLECTON
c urv e s  b ea m  VI]
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“(3) The presence of creosote will not weaken wood of itself.  Since apparently it is 
present only in the openings of the cells, and does not get into the cell walls, its action 
can only be to retard the seasoning of the wood.” [Tables 3, 4, 5, and 6.]
[Illus t r a tion:  Fig . 7 .—DEFLECTON
c urv e s  b ea m  VII]

COMPARISONS.

A co m p a rison  of t h e  r e s ul t s  ob t ain e d  wi t h  t e s t s  m a d e
on  u n t r e a t e d  tim b e r  is in t e r e s ting,  a n d  to  t his  e n d
Tables  2  a n d  3,  fro m  Circ ula r  1 1 5,  For e s t  S e rvice,
U. S. Dep a r t m e n t  of Agricultu r e ,  by W. Kend rick H a t t ,
Assoc.   M. Am.  Soc.   C. E., a r e  q uo t e d.  
The  t e s t s  m a d e  by t h e  w ri t e r  w e r e  fro m  tim b e r  r ais e d
in Louisia n a  a n d  Mississippi, w hile  t h e  t e s t s  q uo t e d
w e r e  fro m  tim b e r  r ais e d  fa r t h e r  no r t h.   The  n u m b e r
of t e s t s  w a s  no t  s ufficie n t  to  s e t t l e  q u e s tions  of
av e r a g e  s t r e n g t h  o r  o t h e r  q u ali ties.   I t  will
b e  s e e n,  how ever, t h a t  t h e  t r e a t e d  ti m b e r  2 6  ye a r s
old  co m p a r e s  favor a bly wi th  t h e  n e w  u n t r e a t e d  tim b er.

[Illus t r a tion:  Plate  I, Fig . 1 .——S p e ci m e nin  t e s ting  m a c hin e , s ho wing  
m e t ho dof  s u p por t .]

[Illus t r a tion:  Plate  I, Fig . 2 .—E n dvie w s  of  t e s t e d  ti m b ers .]

TABLE 2.—BENDING STRENGTH OF LARGE STICKS.

Colu m n s  in t a bl e: 

A:  Refe r e nc e  n u m b er. 
B:  N u m b e r  of t e s t s .  
C:  Mois t u r e ,  p e r  c e n t .  
D:  Rings  p e r  inch.  
E:  S p e cific g r avity, d ry. 
F:  Weig h t  p er  cu bic  foo t ,
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in  po u n d s . 
G:  As t e s t e d .  
H:   Oven  d ry. 
I:  Fibe r  s t r e s s  a t  el a s tic  limit,  in po u n d s  p e r
s q u a r e  inch.  
J:  Mod ulus  of r u p t u r e ,  in pou n d s  p e r  s q u a r e  inch.  
K:  Mo d ulus  of el a s tici ty, in t hou s a n d s  of pou n ds
p e r  s q u a r e  inch.  
L:  Ela s tic  r e silienc e,  in inc h  po u n d s  p e r  c u bic
inch.  
M:   N u m b e r  failing  by longi tu din al  s h e ar.

Loblolly  pin e .

+ = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = =
= = = = = = = = = = = = = = = = = = +
|    |  Locali ty |   di m e n sions . |          |           |        |    |      |     |
|    |     of   + - -------------+   Gra d e.  |Con di tion  |        |    |      |     |
|  A |  Growt h.  | S e c tion, |S p a n, |          |    of     |        |  B |   C  |   D |
|    |          |    in    |  in  |          | s e a s oning. |        |    |      |     |
|    |          |  inc h e s . |fe e t  |          |           |        |    |      |     |
+ - --+ - --------+ - -------+ - ----+ - --------+ - ---------+ - ------+ -
--+ - ----+ - ---+
|    |          |  6  by   7 |      |          |           |        |    |      |     |
|    |          |  6  by  1 0 |   1 0  |          |           |        |    |      |     |
|  1  | Sou t h     |  4  by 1 2 |   to  |   S q u a r e  |  Gre e n     |Ave r a g e |    |  4 8.0 |  5 . 7 |
|    |C a rolin a. |  6  by 1 6 |  1 5.5 |   e d g e    |           | M axim u m |  4 2 |  9 2 .1 | 1 1.7 |
|    |          |  8  by  1 4 |      |          |           | Minim u m |    |  3 0.2 |  2 . 3 |
Lon g -leaf  pin e .

+ - --+ - --------+ - -------+ - ----+ - --------+ - ---------+ - ---
---+ - --+ - ----+ - ---+
|    |          |         |      |          |           |Ave r a g e |    |  2 5.0 | 1 3.7 |
|  6  | Sou t h     |  6  by  8 |  1 5   | M e rc h a n t-|P a r ti ally | M axim u m |  2 2 |  4 0.3 | 2 5.4 |
|    |C a rolin a. | 1 0  by 1 6 |      | a bl e      | ai r  d ry   | Mini m u m |    |  1 7.3 |  6 . 2 |
+ - --+ - --------+ - -------+ - ----+ - --------+ - ---------+ - ------+ -
--+ - ----+ - ---+
|    |          |         |      |          |           |Ave r a g e |    |  2 7.3 | 1 8.0 |
|  7  |G eo r gia.  | 1 0  by 1 2 |  1 5   | M e rc h a n t-|P a r ti ally | M axim u m |  2 2 |  3 4.5 | 2 9.0 |
|    |          |         |      | a bl e      | a i r  d ry.  | Minim u m |    |  2 0 .0 | 1 1.0 |
+ = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = =
= = = = = = = = = = = = = +

+ = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
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= = = = = = = = =
= = = = = = = = = = = = = = = +
|    |  Locali ty |     |     F     |      |       |      |     |    |             |
|    |     of   |     + - --------+      |       |      |     |    |             |
|  A |  Growt h.  |   E  |     |     |  I   |   J   |  K   |  L  |  M  |   Re m a rks.   |
|    |          |     |   G |   H  |      |       |      |     |    |             |
|    |          |     |     |     |      |       |      |     |    |             |
+ - --+ - --------+ - ---+ - ---+ - ---+ - ----+ - -----+ - ----+ - ---+ - --+ - -
----------+
|    |          |     |     |     |      |       |      |     |    | Mois t u r e     |
|    |          |     |     |     |      |       |      |     |    | a bove        |
Lon g -leaf  pin e .

+ - --+ - --------+ - ---+ - ---+ - ---+ - ----+ - -----+ - ----+ - ---+ -
--+ - -----------+
|    |          | 0 .58 | 4 5.6 | 3 6.2 | 3 ,80 0 |  7 , 16 0 | 1,56 0 | 0.53 |    |             |
|  6  | Sou t h     | 0 .7 6 | 6 0.0 | 4 7.5 | 4 ,97 0 | 1 0,0 2 0 | 2,0 10 | 0.7 8 |  9  |             |
|    |C a rolin a. | 0.5 0 | 3 9.4 | 3 1.2 | 2 ,22 0 |  5 ,45 0 | 1 ,19 0 | 0 .21 |    |             |
+ - --+ - --------+ - ---+ - ---+ - ---+ - ----+ - -----+ - ----+ - ---+ - --+ - -
----------+
|    |          | 0 .69 | 5 4.7 | 4 2.9 | 5 ,58 1 |  8 , 38 4 | 1,82 0 |  -- |    |Exc ellen t    |
|  7  |G eo r gia.  | 0 .79 |  -- | 4 9 .4 | 9 ,6 00 | 1 1,4 1 0 | 2,9 2 0 |  -- |  6  | m e rc h a n t a ble |
|    |          | 0 .50 |  -- | 3 1.4 | 3 ,54 7 |  4 ,83 6 | 1 ,16 7 |  -- |    | g r a d e .       |
+ = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = =
= = = = = = = = = = +

TABLE 3.—LOBLOLLY PIN E.—BENDING TESTS O N  BEAMS S EASO NED 
U NDER
DIFFERE NT CONDITIONS.
(8 by 1 6-in. s e c tion; 1 3-1/2  to  1 5-ft. s p a n.)

Colu m n s  in t a bl e: 

A. N u m b e r  of t e s t s .  
B. Fib e r  s t r e s s  a t  e l a s tic  limi t,  in po u n ds  p e r  s q u a r e
inch.  
C. Mod ulus  of r u p t u r e ,  in pou n d s  p e r  s q u a r e  inch.  
D. Longi t udin al s h e a r  a t  m axim u m  load,  in  po u n d s  p e r
s q u a r e  inch.  
E.  Mo d ulus  of el as ticity, in  t ho us a n d s  of po u n d s  p e r
s q u a r e  inch.  
F. Pe rc e n t a g e  of m ois tu r e .  
G. Rings  p e r  inch.  
H.  Weigh t  p e r  c u bic  foot, ove n  d ry, in po u n d s.  
I. Condition  of s e a so ning.

14
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= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = =
= = = = = = = = = = = = =
|  A |   B  |   C  |    D   |    E  |   F  |   G |   H  |       I
--------+ - --+ - ----+ - ----+ - ------+ - ----+ - ---+ - ---+ - ---+ - -----
--------
Aver a g e  |    | 3 , 58 0 | 5,4 8 0 | 3 6 4_{ 4 } | 1,78 0 | 2 3.2 |  9 .4 | 3 3.7 |  Air d ry,
M axim u m  |  4  | 4 , 07 0 | 6,6 0 0 | 4 4 0     | 1 ,9 8 7 | 2 4.3 | 1 1.5 | 3 4.5 |  3-1/2  m o n t h s
Minim u m  |    | 3 , 09 0 | 5,00 0 | 3 2 7     | 1 , 53 0 | 2 1 .5 |  8 .0 | 3 2.5 |  in  t h e  op e n.
--------+ - --+ - ----+ - ----+ - ------+ - ----+ - ---+ - ---+ - ---+ - -----
--------
Aver a g e  |    | 4 , 51 2 | 5,0 6 0 | 3 3 8_{ 3 } | 1,68 5 | 2 0   |  7 .7 | 3 3.9 |  Kiln d ry,
M axim u m  |  5  | 5 , 84 0 | 7,3 2 0 | 4 8 8     | 1 ,7 9 0 | 2 2   | 1 0.2 | 3 8.0 |  6  d ays.  
Minim u m  |    | 3 , 18 0 | 2,15 0 | 1 4 3     | 1 , 41 0 | 1 8   |  4 .7 | 2 7.7 |
--------+ - --+ - ----+ - ----+ - ------+ - ----+ - ---+ - ---+ - ---+ - -----
--------
Aver a g e  |    | 4 , 33 1 | 6,7 2 1 | 4 9 3_{ 9 } | 1,68 8 |  — |  7 .7 |  — |  Air d ry, 2 1
M axim u m  | 1 2  | 4 , 99 0 | 8,56 0 | 6 2 0     | 2 , 00 2 |  — |  9 .5 |  — |  m o n t h s  u n d e r
Minim u m  |    | 3 , 11 0 | 5,16 0 | 3 8 0     | 1 , 39 8 |  — |  5 .5 |  — |  s h el t er.
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = =
= = = = = = = =

N o t e .—Fig u r e s  w ri t t e n  a s  s u bsc rip t s
to  t h e  figu r e s  for
longi tu din al s h e a r  indica t e  t h e  n u m b e r  of s ticks  failing
in t h a t  m a n n er.

[Illus t r a tion:  Plate  II.—Sid e vie w s  of  t e s t e d  ti m b ers .]

TABLE 4.—LOAD AND DEFLECTION LOG.  BEAM I.

Colu m n s  in t a bl e: 

A:  Loa d,  in po u n ds.  
B:  Re a din g.  
C:  Total d eflec tion.  
D:  M e a n  to t al  d eflec tion.
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Dat e:   Feb r u a ry  2 6 t h,  1 9 0 9.               
 Da t e:   Feb r u a ry  2 4 t h,  1 9 0 9.  l =  1 2  ft.;
                           l =  1 2  ft.; b
(m e a n)  =  6-9/32  in.;                 b  (m e a n)
=  6  in.; h  (m e a n)  =  1 5-1 5/16  in.;         
     h  (m e a n)  =  1 5.69  in.; c  =  7.97
in.                           c  =  7.84  in. 
Tim e  =  1  ho ur.

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = =
= = = = = = = = = = = = = = = = = =
|    P   |   d e flec tion , in  inch es . | |    P      |   d e flec tion , in  inc h e s . 
No. +------+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
|    A  |  B  |  C  |  B  |  C  |   D  | |    A     |  B  |  C  |  B  |  C  |   D
---+ - -----+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
1  |    0   | 1 .86 |  0   | 1 .88 |  0   |   0   | |    0      | 1 . 83 |  0   | 1 . 86 |  0   |   0
2  |  2 , 00 0 | 1.92 | 0.0 5 | 1.90 | 0.0 2 | 0.03 5 | |  2 ,0 0 0    | 1 .87 | 0.0 4 | 1.90 | 0.04 | 0.0 4
3  |  4 , 00 0 | 1.96 | 0.1 0 | 1.94 | 0.0 6 | 0.08 0 | |  4 ,0 0 0    | 1 .91 | 0.0 8 | 1.96 | 0.10 | 0.0 90
4  |  6 , 00 0 | 1.99 | 0.1 3 | 1.98 | 0.1 0 | 0.11 5 | |  6 ,0 0 0    | 1 .96 | 0.1 3 | 2.00 | 0.14 | 0.1 35
5  |  8 , 00 0 | 2.03 | 0.1 7 | 2.02 | 0.1 4 | 0.15 5 | |  8 ,0 0 0    | 2 .00 | 0.1 7 | 2.04 | 0.18 | 0.1 75
6  | 1 0 ,00 0 | 2.05 | 0.1 9 | 2.06 | 0.18 | 0.18 5 | | 1 0,00 0    | 2 .0 4 | 0.21 | 2.0 8 | 0.22 | 0.21 5
7  | 1 2 ,00 0 | 2.10 | 0.2 4 | 2.09 | 0.21 | 0.22 5 | | 1 2,00 0    | 2 .0 9 | 0.26 | 2.1 3 | 0.27 | 0.26 5
8  | 1 4 ,00 0 | 2.13 | 0.2 7 | 2.13 | 0.25 | 0.26 0 | | 1 4,00 0    | 2 .1 4 | 0.31 | 2.1 8 | 0.32 | 0.31 5
9  | 1 6 ,00 0 | 2.17 | 0.3 1 | 2.16 | 0.28 | 0.29 5 | | 1 6,00 0    | 2 .1 9 | 0.36 | 2.2 3 | 0.37 | 0.36 5
1 0  | 1 8,0 00 | 2.20 | 0.34 | 2.2 0 | 0.32 | 0.3 3 0 | | 1 8,00 0    | 2 . 24 | 0.41 | 2.28 | 0.4 2 | 0.41 5
[Footno t e  B:   Fi r s t  c r a ck.]

TABLE 4.—(Con tinu e d. )—LOAD
AND DEFLECTION LOG.  BEAM II.

Colu m n s  in t a bl e: 

A:  Loa d,  in po u n ds.  
B:  Re a din g.  
C:  Total d eflec tion.  
D:  M e a n  to t al  d eflec tion.

Dat e:   Feb r u a ry  2 0 t h,  1 9 0 9.               
 Da t e:   — l =  1 2  ft.;      
                     l =  1 2  ft.; b  (m e a n)
=  6.3 8  in.;                   b  (m e a n)  =  6.4 1
in.; h  (m e a n)  =  1 5.8 1  in.;                
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 h  (m e a n)  =  1 6.41  in.; c  =  7.91  in.
                          c  =  8.20  in. 
Tim e  =  4 7.5  mi n.

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = =
= = = = = = = = = = = = = = = = = =
|    P   |   DEFLECTION, IN INCH ES. | |    P      |   DEFLECTION, IN INCHES. 
No. +------+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
|    A  |  B  |  C  |  B  |  C  |   D  | |    A     |  B  |  C  |  B  |  C  |   D
---+ - -----+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
1  |    0   | 1 .65 |  0   | 1 .68 |   0  |   0   | |    0      | 1 . 86 |  0   | 1 . 87 |  0   |   0
2  |  2 , 00 0 | 1.69 | 0.0 4 | 1.72 | 0.0 4 | 0.04 0 | |  2 ,0 0 0    | 1 .91 | 0.0 5 | 1.92 | 0.05 | 0.0 5
3  |  4 , 00 0 | 1.73 | 0.0 8 | 1.77 | 0.0 9 | 0.08 5 | |  4 ,0 0 0    | 1 .98 | 0.1 2 | 1.98 | 0.11 | 0.1 15
4  |  6 , 00 0 | 1.76 | 0.1 1 | 1.80 | 0.1 2 | 0.11 5 | |  6 ,0 0 0    | 2 .05 | 0.1 9 | 2.02 | 0.15 | 0.1 70
5  |  8 , 00 0 | 1.80 | 0.1 5 | 1.83 | 0.1 5 | 0.15 0 | |  8 ,0 0 0    | 2 .07 | 0.2 1 | 2.08 | 0.21 | 0.2 10
6  | 1 0 ,00 0 | 1.83 | 0.1 8 | 1.86 | 0.18 | 0.18 0 | | 1 0,00 0    | 2 .1 3 | 0.27 | 2.1 3 | 0.26 | 0.26 5
7  | 1 2 ,00 0 | 1.87 | 0.2 2 | 1.90 | 0.22 | 0.22 0 | | 1 2,00 0    | 2 .1 8 | 0.32 | 2.1 8 | 0.31 | 0.31 5
8  | 1 4 ,00 0 | 1.91 | 0.2 6 | 1.94 | 0.26 | 0.26 0 | | 1 4,00 0    | 2 .2 5 | 0.39 | 2.2 4 | 0.37 | 0.38 0
[Footno t e  C:   Fi r s t  c r a ck.]

TABLE 4.—(Con tinu e d. )—LOAD
AND DEFLECTION LOG.  BEAM III.

Colu m n s  in t a bl e: 

A:  Loa d,  in po u n ds.  
B:  Re a din g.  
C:  Total d eflec tion.  
D:  M e a n  to t al  d eflec tion.

Dat e:   Feb r u a ry  1 3 t h,  1 9 0 9.               
 Da t e:   — l =  1 2  ft.;      
                     l =  1 2  ft.; b  (m e a n)
=  5.8 8  in.;                   b  (m e a n)  =  5.8 8
in.; h  (m e a n)  =  1 5.6 3  in.;                
 h  (m e a n)  =  1 5.9  in.; c  =  7.82  in. 
                         c  =  7.95  in. 
                                         Tim e
=  4 5  min.

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = =
= = = = = = = = = = = = = = = = = =
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|    P   |   DEFLECTION, IN INCH ES. | |    P      |   DEFLECTION, IN INCHES. 
No. +------+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
|    A  |  B  |  C  |  B  |  C  |   D  | |    A     |  B  |  C  |  B  |  C  |   D
---+ - -----+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
1  |    0   | 1 .23 |  0   | 1 .06 |  0   |   0   | |    0      | 1 . 67 |  0   | 1 . 63 |  0   |   0
2  |  2 , 00 0 | 1.27 |  .04 | 1.10 | 0.0 4 | 0.04 0 | |  2 ,0 00    | 1 . 70 | 0.0 3 | 1.68 | 0.0 5 | 0.04 0
3  |  4 , 00 0 | 1.32 | 0.0 9 | 1.13 | 0.0 7 | 0.08 0 | |  4 ,0 0 0    | 1 .72 | 0.0 5 | 1.72 | 0.09 | 0.0 70
4  |  6 , 00 0 | 1.37 | 0.1 4 | 1.17 | 0.1 1 | 0.12 5 | |  6 ,0 0 0    | 1 .82 | 0.1 5 | 1.78 | 0.15 | 0.1 50
5  |  8 , 00 0 | 1.42 | 0.1 9 | 1.22 | 0.1 6 | 0.17 5 | |  8 ,0 0 0    | 1 .86 | 0.1 9 | 1.82 | 0.19 | 0.1 90
6  | 1 0 ,00 0 | 1.47 | 0.2 4 | 1.26 | 0.20 | 0.22 0 | | 1 0,00 0    | 1 .9 0 | 0.23 | 1.8 7 | 0.24 | 0.23 5
7  | 1 2 ,00 0 | 1.51 | 0.2 8 | 1.31 | 0.25 | 0.26 5 | | 1 2,00 0    | 1 .9 7 | 0.30 | 1.9 2 | 0.29 | 0.29 5
8  | 1 4 ,00 0 | 1.55 | 0.3 2 | 1.35 | 0.29 | 0.30 5 | | 1 4,00 0    | 2 .0 0 | 0.33 | 1.9 8 | 0.35 | 0.34 0
9  | 1 6 ,00 0 | 1.60 | 0.3 7 | 1.40 | 0.34 | 0.35 5 | | 1 6,00 0    | 2 .0 3 | 0.36 | 2.0 4 | 0.41 | 0.38 5
TABLE 4.—(Con tinu e d. )—LOAD
AND DEFLECTION LOG.  BEAM IV.

Colu m n s  in t a bl e: 

A:  Loa d,  in po u n ds.  
B:  Re a din g.  
C:  Total d eflec tion.  
D:  M e a n  to t al  d eflec tion.

Dat e:   Feb r u a ry  1 6 t h,  1 9 0 9.               
 Da t e:   Feb r u a ry  1 0 t h,  1 9 0 9.  l =  1 2  ft.;
                           l =  1 2  ft.; b
(m e a n)  =  6.0  in.;                    b  (m e a n)
=  6.1 2  in.; h  (m e a n)  =  1 5.4 3  in.;         
        h  (m e a n)  =  1 5.8 7  in.; c  =  7.71
in.                           c  =  7.93  in. 
                                         Tim e
=  3 0  min.

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = =
= = = = = = = = = = = = = = = = = =
|    P   |   DEFLECTION, IN INCH ES. | |    P      |   DEFLECTION, IN INCHES. 
No. +------+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
|    A  |  B  |  C  |  B  |  C  |   D  | |    A     |  B  |  C  |  B  |  C  |   D
---+ - -----+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
1  |    0   | 2 .28 |  0   | 2 .05 |  0   |   0   | |    0      | 1 . 44 |   0  | 1 . 58 |  0   |   0
2  |  2 , 00 0 | 2.31 | 0.0 3 | 2.10 | 0.0 5 | 0.04 0 | |  2 ,0 0 0    | 1 .50 | 0.0 6 | 1.64 | 0.06 | 0.0 6
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3  |  4 , 00 0 | 2,34 | 0.0 6 | 2.14 | 0.0 9 | 0.07 5 | |  4 ,0 0 0    | 1 .55 | 0.1 1 | 1.70 | 0.12 | 0.1 15
4  |  6 , 00 0 | 2.40 | 0.1 2 | 2.19 | 0.1 4 | 0.13 0 | |  6 ,0 0 0    | 1 .62 | 0.1 8 | 1.76 | 0.18 | 0.1 80
5  |  8 , 00 0 | 2.43 | 0.1 5 | 2.23 | 0.1 8 | 0.16 5 | |  8 ,0 0 0    | 1 .68 | 0.2 4 | 1.82 | 0.24 | 0.2 40
6  | 1 0 ,00 0 | 2.47 | 0.1 9 | 2.28 | 0.23 | 0.21 0 | | 1 0,00 0    | 1 .7 2 | 0.28 | 1.8 9 | 0.31 | 0.29 5
7  | 1 2 ,00 0 | 2.51 | 0.2 3 | 2.32 | 0.27 | 0.25 0 | | 1 2,00 0    | 1 .8 0 | 0.36 | 1.9 4 | 0.36 | 0.36 0
TABLE 4.—(Con tinu e d. )—LOAD
AND DEFLECTION LOG.  BEAM V.

Colu m n s  in t a bl e: 

A:  Loa d,  in po u n ds.  
B:  Re a din g.  
C:  Total d eflec tion.  
D:  M e a n  to t al  d eflec tion.

Dat e:   —                          
      Da t e:   Feb r u a ry  2 7 t h,  1 9 0 9.  l =  1 2
ft.;                            l =  1 2  ft.;
b  (m e a n)  =  6  in.;                      b
(m e a n)  =  6  in.; h  (m e a n)  =  1 6  in.;        
            h  (m e a n)  =  1 5.87  in.; c
=  8  in.                              c  =  7.94
in.  Tim e  =  4 0  mi n.

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = =
= = = = = = = = = = = = = = = = = =
|    P   |   DEFLECTION, IN INCH ES. | |    P      |   DEFLECTION, IN INCHES. 
No. +------+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
|    A  |  B  |  C  |  B  |  C  |   D  | |    A     |  B  |  C  |  B  |  C  |   D
---+ - -----+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
1  |    0   | 1 .97 |  0   | 1 .37 |  0   |   0   | |    0      | 1 . 31 |  0   | 1 . 25 |  0   |   0
2  |  2 , 00 0 | 2.01 | 0.0 4 | 1.40 | 0.0 3 | 0.03 5 | |  2 ,0 0 0    | 1 .37 | 0.0 6 | 1.31 | 0.06 | 0.0 6
3  |  4 , 00 0 | 2.06 | 0.0 9 | 1.43 | 0.0 6 | 0.07 5 | |  4 ,0 0 0    | 1 .41 | 0.1 0 | 0.36 | 0.11 | 0.1 05
4  |  6 , 00 0 | 2.08 | 0.1 1 | 1.47 | 0.1 0 | 0.10 5 | |  6 ,0 0 0    | 1 .46 | 0.1 5 | 0.40 | 0.15 | 0.1 50
5  |  8 , 00 0 | 2.11 | 0.1 4 | 1.50 | 0.1 3 | 0.13 5 | |  8 ,0 0 0    | 1 .49 | 0.1 8 | 0.45 | 0.20 | 0.1 90
6  | 1 0 ,00 0 | 2.16 | 0.1 9 | 1.54 | 0.17 | 0.18 0 | | 1 0,00 0    | 1 .5 4 | 0.23 | 1.4 9 | 0.24 | 0.23 5
7  | 1 2 ,00 0 | 2.19 | 0.2 2 | 1.57 | 0.20 | 0.21 0 | | 1 2,00 0    | 1 .5 8 | 0.27 | 1.5 3 | 0.28 | 0.27 5
TABLE 4.—(Con tinu e d. )—LOAD
AND DEFLECTION LOG.  BEAM VI.

Colu m n s  in t a bl e: 

A:  Loa d,  in po u n ds.  
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B:  Re a din g.  
C:  Total d eflec tion.  
D:  M e a n  to t al  d eflec tion.

Dat e:   Feb r u a ry  1 2 t h,  1 9 0 9.               
 Da t e:   Feb r u a ry  1 3 t h,  1 9 0 9.  l =  1 2  ft.;
                           l =  1 2  ft.; b
(m e a n)  =  5.5  in.;                    b  (m e a n)
=  5.8 7  in.; h  (m e a n)  =  1 5.7 5  in.;         
        h  (m e a n)  =  1 5.6 2  in.; c  =  7.88
in.                           c  =  7.81  in. 
Tim e  =  4 0  min.

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = =
= = = = = = = = = = = = = = = = = =
|    P   |   DEFLECTION, IN INCH ES. | |    P      |   DEFLECTION, IN INCHES. 
No. +------+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
|    A  |  B  |  C  |  B  |  C  |   D  | |    A     |  B  |  C  |  B  |  C  |   D
---+ - -----+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
1  |    0   | 1 .22 |  0   | 1 .30 |  0   |   0   | |    0      | 1 . 28 |  0   | 1 . 30 |  0   |   0
2  |  2 , 00 0 | 1.26 | 0.0 4 | 1.34 | 0.0 4 | 0.04  | |  2 ,0 00    | 1 . 30 | 0.0 2 | 1.35 | 0.0 5 | 0.03 5
3  |  4 , 00 0 | 1.29 | 0.0 7 | 1.38 | 0.0 8 | 0.07 5 | |  4 ,0 0 0    | 1 .36 | 0.0 8 | 1.39 | 0.09 | 0.0 85
4  |  6 , 00 0 | 1.33 | 0.1 1 | 1.42 | 0.1 2 | 0.11 5 | |  6 ,0 0 0    | 1 .40 | 0.1 2 | 1.44 | 0.14 | 0.1 30
5  |  8 , 00 0 | 1.37 | 0.1 5 | 1.47 | 0.1 7 | 0.16 0 | |  8 ,0 0 0    | 1 .43 | 0.1 5 | 1.47 | 0.17 | 0.1 60
6  | 1 0 ,00 0 | 1.42 | 0.2 0 | 1.51 | 0.21 | 0.20 5 | | 1 0,00 0    | 1 .4 7 | 0.19 | 1.5 1 | 0.21 | 0.20 0
7  | 1 2 ,00 0 | 1.45 | 0.2 3 | 1.55 | 0.25 | 0.24 0 | | 1 2,00 0    | 1 .5 1 | 0.23 | 1.5 6 | 0.26 | 0.24 5
8  | 1 4 ,00 0 | 1.50 | 0.2 8 | 1.59 | 0.29 | 0.28 5 | | 1 4,00 0    | 1 .5 5 | 0.27 | 1.6 0 | 0.30 | 0.28 5
9  | 1 6 ,00 0 | 1.54 | 0.3 2 | 1.63 | 0.33 | 0.32 5 | | 1 6,00 0    | 1 .5 9 | 0.31 | 1.6 4 | 0.34 | 0.32 5
TABLE 4.—(Con tinu e d. )—LOAD
AND DEFLECTION LOG.  BEAM VII.

Colu m n s  in t a bl e: 

A:  Loa d,  in po u n ds.  
B:  Re a din g.  
C:  Total d eflec tion.  
D:  M e a n  to t al  d eflec tion.

Dat e:   M a r c h  2 d,  1 9 0 9.                      Da t e:   Fe b r u a ry  2 0 t h ,  1 9 0 9.
l =  1 2  ft.;                            l =  1 2  ft.;
b  (m e a n)  =  6.56  in.;                   b  (m e a n)  =  6.22  in.;
h  (m e a n)  =  1 5.62  in.;                  h  (m e a n)  =  1 5.62  in.;
c  =  7.81  in.                           c  =  7.81  in. 
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Tim e  =  1  hr.                              Tim e  =  3 3  mi n.

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = =
= = = = = = = = = = = = = = = = = =
|    P   |   DEFLECTION, IN INCH ES. | |    P      |   DEFLECTION, IN INCHES. 
No. +------+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
|    A  |  B  |  C  |  B  |  C  |   D  | |    A     |  B  |  C  |  B  |  C  |   D
---+ - -----+ - ---+ - ---+ - ---+ - ---+ - ----+ + - --------+ - ---+ - ---+ - -
--+ - ---+ - ----
1  |    0   | 1 .84 |  0   | 1 .71 |  0   |   0   | |    0      | 1 . 69 |   0  | 1 . 73 |   0  |   0
2  |  2 , 00 0 | 1.88 | 0.0 4 | 1.74 | 0.0 3 | 0.03 5 | |  2 ,0 0 0    | 1 .72 | 0.0 3 | 1.77 | 0.04 | 0.0 35
3  |  4 , 00 0 | 1.92 | 0.0 8 | 1.79 | 0.0 8 | 0.08 0 | |  4 ,0 0 0    | 1 .76 | 0.0 7 | 1.80 | 0.07 | 0.0 70
4  |  6 , 00 0 | 1.96 | 0.1 2 | 1.81 | 0.1 0 | 0.11 0 | |  6 ,0 0 0    | 1 .80 | 0.1 1 | 1.84 | 0.11 | 0.1 10  
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5  |  8 , 00 0 | 2.00 | 0.1 6 | 1.85 | 0.1 4 | 0.15 0 | |  8 ,0 0 0    | 1 .84 | 0.1 5 | 1.87 | 0.14 | 0.1 45
6  | 1 0 ,00 0 | 2.03 | 0.1 9 | 1.89 | 0.18 | 0.18 5 | | 1 0,00 0    | 1 .8 8 | 0.19 | 1.9 2 | 0.19 | 0.19 0
7  | 1 2 ,00 0 | 2.06 | 0.2 2 | 1.93 | 0.22 | 0.22 0 | | 1 2,00 0    | 1 .9 1 | 0.22 | 1.9 5 | 0.22 | 0.22 0
8  | 1 4 ,00 0 | 2.11 | 0.2 7 | 1.95 | 0.24 | 0.25 5 | | 1 4,00 0    | 1 .9 5 | 0.26 | 2.0 0 | 0.27 | 0.26 5
9  | 1 6 ,00 0 | 2.14 | 0.3 0 | 1.99 | 0.28 | 0.29 0 | | 1 6,00 0    | 1 .9 9 | 0.30 | 2.0 3 | 0.30 | 0.30 0
1 0  | 1 8,0 00 | 2.18 | 0.34 | 2.0 3 | 0.32 | 0.3 3 0 | | 1 8,00 0    | 2 . 03 | 0.34 | 2.06 | 0.3 3 | 0.33 5
1 1  | 2 0,0 00 | 2.22 | 0.38 | 2.0 5 | 0.34 | 0.3 6 0 | | 2 0,00 0    | 2 . 07 | 0.38 | 2.11 | 0.3 8 | 0.38 0
1 2  | 2 2,0 00 | 2.25 | 0.41 | 2.1 0 | 0.39 | 0.4 0 0 | | 2 2,00 0    | 2 . 11 | 0.42 | 2.16 | 0.4 3 | 0.42 5
1 3  | 2 4,0 00 | 2.29 | 0.45 | 2.1 3 | 0.42 | 0.4 3 5 | | 2 4,00 0    | 2 . 15 | 0.46 | 2.20 | 0.4 7 | 0.46 5
1 4  | 2 6,0 00 | 2.32 | 0.48 | 2.1 7 | 0.46 | 0.4 7 0 | | 2 6,00 0    | 2 . 19 | 0.50 | 2.24 | 0.5 1 | 0.50 5
1 5  | 2 8,0 00 | 2.36 | 0.52 | 2.2 1 | 0.50 | 0.5 1 0 | | 2 8,00 0    | 2 . 23 | 0.54 | 2.28 | 0.5 5 | 0.54 5
1 6  | 3 0,0 00 | 2.40 | 0.56 | 2.2 5 | 0.54 | 0.5 5 0 | | 3 0,00 0    | 2 . 27 | 0.58 | 2.33 | 0.6 0 | 0.59 0
1 7  | 3 2,0 00 | 2.43 | 0.59 | 2.2 9 | 0.58 | 0.5 8 5 | | 3 2,00 0    | 2 . 32 | 0.63 | 2.37 | 0.6 4 | 0.63 5
1 8  | 3 4,0 00 | 2.47 | 0.63 | 2.3 2 | 0.61 | 0.6 2 0 | | 3 4,00 0    | 2 . 36 | 0.67 | 2.42 | 0.6 9 | 0.68 0
1 9  | 3 6,0 00 | 2.51 | 0.67 | 2.3 7 | 0.66 | 0.6 6 5 | | 3 6,00 0    |
2 0  | 3 8,0 00 | 2.56 | 0.72 | 2.4 1 | 0.70 | 0.7 1 0 | |
| |
2 7 ,00 0  lb., Fi r s t  C r ack;            | | 2 8,00 0  lb., Fi r s t  Cr a ck;
5 1,90 0  lb., Failed.                  | | 4 9 ,00 0  lb., Failed.
| |
At Ela s tic  Limit:  Loa d,  3 4,00 0  lb.; | |At  Ela s tic  Limit:  Load,  2 0 ,00 0  lb.;
d eflec tion,  0 .62  in.;             | |   d eflec tion,  0 .3 8  in.;
S , 4 ,58 0  lb.                    | |   S , 2 ,84 5  lb.
| |
M axim u m:  Loa d,  5 1,90 0  lb.;          | | M axi m u m:  Loa d,  4 9,00 0  lb.;
d eflec tion,.....;                 | |   d eflec tion,.....;
S , 6 ,98 5  lb.                    | |   S , 6 ,97 0  lb.
| |
E  =  1,63 7,0 00  lb.               | |   E  =  1,65 8,00 0  lb.
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = =
= = = = = = = = = = = = =
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1 0  | 1 8,0 00 | 1.58 | 0.36 | 1.6 8 | 0.38 | 0.3 7 0 | | 1 8,00 0    | 1 . 62 | 0.34 | 1.69 | 0.3 9 | 0.36 5
1 1  | 2 0,0 00 | 1.61 | 0.39 | 1.7 2 | 0.42 | 0.4 0 5 | | 2 0,00 0    | 1 . 66 | 0.38 | 1.74 | 0.4 4 | 0.41 0
1 2  | 2 2,0 00 | 1.66 | 0.44 | 1.7 6 | 0.46 | 0.4 5 0 | | 2 2,00 0    | 1 . 71 | 0.43 | 1.80 | 0.5 0 | 0.46 5
1 3  | 2 4,0 00 | 1.81 | 0.59 | 1.8 1 | 0.51 | 0.5 5 0 | | 2 4,00 0    | 1 . 77 | 0.49 | 1.84 | 0.5 4 | 0.51 5
1 4  | 2 6,0 00 | 1.86 | 0.64 | 1.8 6 | 0.56 | 0.6 0 0 | | 2 6,00 0    | 1 . 83 | 0.55 | 1.90 | 0.6 0 | 0.57 5
1 5  | 2 8,0 00 | 1.91 | 0.69 | 1.9 1 | 0.61 | 0.6 5 0 | | 2 8,00 0    | 1 . 90 | 0.62 | 1.97 | 0.6 7 | 0.64 5
1 6  | 3 0,0 00 | 1.96 | 0.74 | 1.9 6 | 0.66 | 0.7 0 0 | | 3 0,00 0    | 1 . 97 | 0.69 | 2.02 | 0.7 2 | 0.70 5
1 7  | 3 2,0 00 | 2.00 | 0.78 | 2.0 2 | 0.72 | 0.7 5 0 | | 3 2,00 0    | 2 . 12 | 0.84 | 2.10 | 0.8 0 | 0.82 0
1 8  | 3 4,0 00 | 2.04 | 0.82 | 2.1 1 | 0.81 | 0.8 1 5 | | 3 4,00 0    | 2 . 20 | 0.92 | 2.16 | 0.8 6 | 0.88 5
1 9  | 3 6,0 00 | 2.10 | 0.88 | 2.2 0 | 0.90 | 0.8 9 0 | | 3 6,00 0    | 2 . 29 | 1.01 | 2.24 | 0.9 4 | 0.97 5
2 0  | 3 8,0 00 | 2.16 | 0.94 | 2.2 5 | 0.95 | 0.9 4 5 | | 3 8,00 0    | 2 . 39 | 1.11 | 2.32 | 1.0 2 | 1.06 5
2 1  | 4 0,0 00 | 2.28 | 1.06 | 2.3 8 | 1.08 | 1.0 7 0 | |
2 2  | 4 2,0 00 | 2.38 | 1.16 | 2.4 2 | 1.12 | 1.1 4 0 | |
2 3  | 4 4,0 00 | 2.44 | 1.22 | 2.5 2 | 1.22 | 1.2 2 0 | |
2 4  | 4 6,0 00 | 2.53 | 1.31 | 2.6 0 | 1.30 | 1.3 0 5 | |
2 5  | 4 8,0 00 | 2.66 | 1.44 | 2.7 1 | 1.41 | 1.4 2 5 | |
2 6  | 5 0,0 00 | 2.78 | 1.56 | 2.8 7 | 1.57 | 1.5 6 5 | |
| |
3 3 ,00 0  lb., Fi r s t  C r ack;            | | 2 4,00 0  lb., Fi r s t  Cr a ck;
5 1,33 0  lb., Failed.                  | | 4 4 ,00 0  lb., Failed.
| |
At Ela s tic  Limit:  Loa d,  2 2,00 0  lb.; | |At  Ela s tic  Limit:  Load,  2 0 ,00 0  lb.;
d eflec tion,  0 .45  in.;             | |   d eflec tion,  0 .4 1  in.;
S , 3 ,48 4  lb.                    | |   S , 3 ,01 8  lb.
| |
M axim u m:  Loa d,  5 1,33 0  lb.;          | | M axi m u m:  Loa d,  4 4,00 0  lb.;
d eflec tion,.....;                 | |   d eflec tion,.....;
S , 8 ,92 5  lb.                    | |   S , 6 ,62 7  lb.
| |
E  =  1,69 5,0 00  lb.               | |   E  =  1,62 5,00 0  lb.
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = =
= = = = = = = = = = = = =
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8  | 1 4 ,00 0 | 2.22 | 0.2 5 | 1.61 | 0.24 | 0.24 5 | | 1 4,00 0    | 1 .6 2 | 0.31 | 1.5 7 | 0.32 | 0.31 5
9  | 1 6 ,00 0 | 2.25 | 0.2 8 | 1.65 | 0.28 | 0.28 0 | | 1 6,00 0    | 1 .6 8 | 0.37 | 1.6 5 | 0.40 | 0.38 5
1 0  | 1 8,0 00 | 2.29 | 0.32 | 1,6 9 | 0.32 | 0.3 2 0 | | 1 8,00 0    | 1 . 78 | 0.41 | 1.71 | 0.4 6 | 0.43 5
1 1  | 2 0,0 00 | 2.32 | 0.35 | 1.7 3 | 0.36 | 0.3 5 5 | | 2 0,00 0    | 1 . 99 | 0.68 | 1.97 | 0.7 2 | 0.70 0
1 2  | 2 2,0 00 | 2.36 | 0.39 | 1.7 8 | 0.41 | 0.4 0 0 | |
1 3  | 2 4,0 00 | 2.39 | 0.42 | 1.8 3 | 0.46 | 0.4 4 0 | |
1 4  | 2 6,0 00 | 2.42 | 0.45 | 1.8 5 | 0.48 | 0.4 6 5 | |
1 5  | 2 8,0 00 | 2.47 | 0.50 | 1.9 0 | 0.53 | 0.5 1 5 | |
1 6  | 3 0,0 00 | 2.50 | 0.53 | 1.9 5 | 0.58 | 0.5 6 5 | |
1 7  | 3 2,0 00 | 2.54 | 0.57 | 1.9 9 | 0.62 | 0.5 9 5 | |
1 8  | 3 4,0 00 | 2.59 | 0.62 | 2.0 4 | 0.67 | 0.6 4 5 | |
1 9  | 3 6,0 00 | 2.63 | 0.66 | 2.0 9 | 0.72 | 0.6 9 0 | |
2 0  | 3 8,0 00 | 2.68 | 0.71 | 2.1 7 | 0.80 | 0.7 5 5 | |
2 1  | 4 0,0 00 | 2.73 | 0.76 | 2.2 1 | 0.84 | 0.8 0 0 | |
2 2  | 4 2,0 00 | 2.80 | 0.83 | 2.3 0 | 0.93 | 0.8 8 0 | |
2 3  | 4 4,0 00 | 2.90 | 0.93 | 2.4 0 | 1.03 | 0.9 8 0 | |
| |
2 5 ,00 0  lb.  Sligh t  Cr ack;            | | 2 0,00 0  lb.  Fi r s t  C r ack;
4 7,00 0  lb.  Failed.                   | | 2 2,05 0  lb.  Failed.
| |
At Ela s tic  Limit:  Loa d,  2 2,00 0  lb.; | |At  Ela s tic  Limit:  Load,  1 4 ,00 0  lb.;
d eflec tion,  0 .40  in.;             | |   d eflec tion,  0 .3 15  in.;
S , 3 ,09 0  lb.                    | |   S , 1 ,99 8  lb.
| |
M axim u m:  Loa d,  4 7,00 0  lb.;          | | M axi m u m:  Loa d,  2 2,05 0  lb.;
d eflec tion,.......;               | |   d eflec tion,.......;
S , 6 ,61 0  lb.                    | |   S , 3 ,14 5  lb.
| |
E  =  1,67 0,0 00  lb.               | |   E  =  1,38 2,00 0  lb.
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = =
= = = = = = = = = = = = =
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8  | 1 4 ,00 0 | 2.54 | 0.2 6 | 2.37 | 0.32 | 0.29 0 | | 1 4,00 0    | 1 .8 5 | 0.41 | 2.0 0 | 0.42 | 0.41 5
9  | 1 6 ,00 0 | 2.59 | 0.3 1 | 2.41 | 0.36 | 0.33 5 | | 1 6,00 0    | 1 .9 0 | 0.46 | 2.0 6 | 0.48 | 0.47 0
1 0  | 1 8,0 00 | 2.62 | 0.34 | 2.4 5 | 0.40 | 0.3 7 0 | | 1 8,00 0    | 1 . 98 | 0.54 | 2.13 | 0.5 5 | 0.54 5
1 1  | 2 0,0 00 | 2.68 | 0.40 | 2.5 0 | 0.45 | 0.4 2 5 | | 2 0,00 0    | 2 . 03 | 0.59 | 2.19 | 0.6 1 | 0.60 0
1 2  | 2 2,0 00 | 2.72 | 0.44 | 2.5 4 | 0.49 | 0.4 6 5 | | 2 2,00 0    | 2 . 09 | 0.65 | 2.25 | 0.6 7 | 0.66 0
1 3  | 2 4,0 00 | 2.78 | 0.50 | 2.6 0 | 0.55 | 0.5 2 5 | | 2 4,00 0    | 2 . 15 | 0.71 | 2.33 | 0.7 5 | 0.73 0
1 4  | 2 6,0 00 | 2.82 | 0.54 | 2.6 5 | 0.60 | 0.5 7 0 | | 2 6,00 0    | 2 . 23 | 0.79 | 2.42 | 0.8 4 | 0.81 5
1 5  | 2 8,0 00 | 2.87 | 0.59 | 2.6 9 | 0.64 | 0.6 1 5 | | 2 8,00 0    | 2 . 32 | 0.88 | 2.49 | 0.9 1 | 0.89 5
1 6  | 3 0,0 00 | 2.91 | 0.63 | 2.7 4 | 0.69 | 0.6 6 0 | | 3 0,00 0    | 2 . 42 | 0.98 | 2.62 | 1.0 4 | 1.01 0
1 7  | 3 2,0 00 | 2.97 | 0.69 | 2.7 8 | 0.73 | 0.7 1 0 | | 3 2,00 0    | 2 . 56 | 1.12 | 2.74 | 1.1 6 | 1.14 0
1 8  | 3 4,0 00 | 3.01 | 0.73 | 2.8 5 | 0.80 | 0.7 6 5 | | 3 4,00 0    | 2 . 67 | 1.23 | 2.87 | 1.2 9 | 1.26 5
1 9  | 3 6,0 00 | 3.07 | 0.79 | 2.9 0 | 0.85 | 0.8 2 0 | |
2 0  | 3 8,0 00 | 3.14 | 0.86 | 2.9 8 | 0.93 | 0.8 9 5 | |
| |
3 4 ,00 0  lb.  Fi r s t  C r ack;             | | 2 8,36 0  lb.  Cr ack e d;
3 8,42 5  lb.  Failed.                   | | 3 5,50 0  lb, Failed.
| |
At Ela s tic  Limit:  Loa d,  2 2,00 0  lb.; | |At  Ela s tic  Limit:  Load,  2 2 ,00 0  lb.;
d eflec tion,  0 .46 5  in.;            | |   d eflec tion,  0 .6 6  in.;
S  3 , 32 0  lb.                     | |   S , 3 ,09 0  lb.
| |
M axim u m:  Loa d,  3 8,42 5  lb.;          | | M axi m u m:  Loa d,  3 5,50 0  lb.;
d eflec tion,.....;                 | |   d eflec tion,.....;
S  5 , 81 0  lb.                     | |   S  4 , 98 3  lb.
| |
E  =  1,60 1,0 00  lb.               | |   E  =  1,01 7,00 0  lb.
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = =
= = = = = = = = = = = = = =
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1 0  | 1 8,0 00 | 1.64 | 0.41 | 1.4 4 | 0.38 | 0.3 9 5 | | 1 8,00 0    | 2 . 10 | 0.43 | 2.09 | 0.4 6 | 0.44 5
1 1  | 2 0,0 00 | 1.68 | 0.45 | 1.4 9 | 0.43 | 0.4 4 0 | | 2 0,00 0    | 2 . 13 | 0.46 | 2.14 | 0.5 1 | 0.48 5
1 2  | 2 2,0 00 | 1.72 | 0.49 | 1.5 4 | 0.48 | 0.4 8 5 | | 2 2,00 0    | 2 . 20 | 0.53 | 2.20 | 0.5 7 | 0.55 0
1 3  | 2 4,0 00 | 1.78 | 0.55 | 1.5 8 | 0.52 | 0.5 3 5 | | 2 4,00 0    | 2 . 26 | 0.59 | 2.26 | 0.6 3 | 0.61 0
1 4  | 2 6,0 00 | 1.82 | 0.59 | 1.6 4 | 0.58 | 0.5 8 5 | | 2 6,00 0    | 2 . 31 | 0.64 | 2.32 | 0.6 9 | 0.66 5
1 5  | 2 8,0 00 | 1.88 | 0.65 | 1.6 8 | 0.62 | 0.6 3 5 | | 2 8,00 0    | 2 . 38 | 0.71 | 2.40 | 0.7 7 | 0.74 0
1 6  | 3 0,0 00 | 1.92 | 0.69 | 1.7 3 | 0.67 | 0.6 8 0 | | 3 0,00 0    | 2 . 42 | 0.75 | 2.47 | 0.8 4 | 0.79 5
1 7  | 3 2,0 00 | 1.97 | 0.74 | 1.7 9 | 0.73 | 0.7 3 5 | | 3 2,00 0    | 2 . 49 | 0.82 | 2.55 | 0.9 2 | 0.87 0
1 8  | 3 4,0 00 | 2.02 | 0.79 | 1.8 5 | 0.79 | 0.7 9 0 | | 3 4,00 0    | 2 . 58 | 0.91 | 2.62 | 0.9 9 | 0.95 0
1 9  | 3 6,0 00 | 2.07 | 0.84 | 1.9 0 | 0.84 | 0.8 4 0 | |
2 0  | 3 8,0 00 | 2.13 | 0.90 | 1.9 7 | 0.91 | 0.9 1 5 | |
2 1  | 4 0,0 00 | 2.20 | 0.97 | 2.0 3 | 0.97 | 0.9 7 0 | |
2 2  | 4 2,0 00 | 2.27 | 1.04 | 2.1 1 | 1.05 | 1.0 4 5 | |
2 3  | 4 4,0 00 | 2.37 | 1.14 | 2.2 1 | 1.15 | 1.1 4 5 | |
| |
3 9 ,10 0  lb.  Fi r s t  C r ack;             | | 2 2,00 0  lb.  Fi r s t  Cr ack;
4 5,13 0  lb.  Failed.                   | | 3 5,19 0  lb.  Failed.
| |
At Ela s tic  Limit:  Loa d,  2 4,00 0  lb.; | |At  Ela s tic  Limit:  Load,  2 1 ,00 0  lb.;
d eflec tion,  0 .53 5  in.;            | |   d eflec tion,  0 .5 1 5  in.;
S  3 , 60 8  lb.                     | |   S , 3 ,05 4  lb.
| |
M axim u m:  Loa d,  4 5,13 0  lb.;          | | M axi m u m:  Loa d,  3 5,19 0  lb.;
d eflec tion,.....;                 | |   d eflec tion,.....;
S  6 , 78 5  lb.                     | |   S  5 , 12 0  lb.
| |
E  =  1,48 9,0 00  lb.               | |   E  =  1,28 8,00 0  lb.
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = =
= = = = = = = = = = = = = =
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9  | 1 6 ,00 0 | 1.95 | 0.3 0 | 1.98 | 0.30 | 0.30 0 | | 1 6,00 0    | 2 .3 0 | 0.44 | 2.2 9 | 0.42 | 0.43 0
1 0  | 1 8,0 00 | 1.98 | 0.33 | 2.0 2 | 0.34 | 0.3 3 5 | | 1 8,00 0[C] | 2.35 | 0.49 | 2.
3 5 | 0.48 | 0.4 85
1 1  | 2 0,0 00 | 2.03 | 0.38 | 2.0 6 | 0.38 | 0.3 8 0 | | 2 0,00 0    | 2 . 44 | 0.58 | 2.42 | 0.5 5 | 0.56 5
1 2  | 2 2,0 00 | 2.07 | 0.42 | 2.1 0 | 0.42 | 0.4 2 0 | | 2 2,00 0    | 2 . 54 | 0.68 | 2.54 | 0.6 7 | 0.67 5
1 3  | 2 4,0 00 | 2.11 | 0.46 | 2.1 4 | 0.46 | 0.4 6 0 | | 2 5,04 0    |            Failed
1 4  | 2 6,0 00 | 2.15 | 0.50 | 2.1 8 | 0.50 | 0.5 0 0 | |
1 5  | 2 8,0 00 | 2.18 | 0.53 | 2.2 2 | 0.54 | 0.5 3 5 | |
1 6  | 3 0,0 00 | 2.23 | 0.58 | 2.2 6 | 0.58 | 0.5 8 0 | |
1 7  | 3 2,0 00 | 2.27 | 0.62 | 2.3 0 | 0.62 | 0.6 2 0 | |
1 8  | 3 4,0 00 | 2.32 | 0.67 | 2.3 5 | 0.67 | 0.6 7 0 | |
1 9  | 3 6,0 00 | 2.37 | 0.72 | 2.4 0 | 0.72 | 0.7 2 0 | |
2 0  | 3 8,0 00 | 2.42 | 0.77 | 2.4 5 | 0.77 | 0.7 7 0 | |
2 1  | 4 0,0 00 | 2.48 | 0.83 | 2.5 0 | 0.82 | 0.8 2 5 | |
2 2  | 4 2,0 00 | 2.53 | 0.88 | 2.5 6 | 0.88 | 0.8 8 0 | |
2 3  | 4 3,4 50 |          F r a c t u r e .        | |
2 4  | 4 5,7 10 |          Failed.          | |
| |
At Ela s tic  Limit:  Loa d,  2 0,00 0  lb.; | |At  Ela s tic  Limit:  Load,  1 6 ,00 0  lb.;
d eflec tion,  0 .38  in.;             | |   d eflec tion,  0 .4 3  in.;
S , 2 ,72 2  lb.                    | |   S , 1 ,99 9  lb.
| |
M axim u m:  Loa d,  4 3,45 0  lb.;          | | M axi m u m:  Loa d,  2 5,04 0  lb.;
d eflec tion,.....;                 | |   d eflec tion,.....;
S , 5 ,91 8  lb.                    | |   S , 3 ,13 0  lb.
| |
E  =  1,56 2,0 00  lb.               | |   E  =  9 7 9,0 00  lb.
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = =
= = = = = = = = = = = = = =
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1 1  | 2 0,0 00 | 2.24 | 0.36 | 2.2 5 | 0.37 | 0.3 6 5 | | 2 0,00 0    | 2 . 29 | 0.46 | 2.33 | 0.4 7 | 0.46 5
1 2  | 2 2,0 00 | 2.28 | 0.42 | 2.2 8 | 0.40 | 0.4 1 0 | | 2 2,00 0    | 2 . 34 | 0.51 | 2.39 | 0.5 3 | 0.52 0
1 3  | 2 4,0 00 | 2.32 | 0.46 | 2.3 2 | 0.44 | 0.4 5 0 | | 2 4,00 0    | 2 . 39 | 0.56 | 2.43 | 0.5 7 | 0.56 5
1 4  | 2 6,0 00 | 2.36 | 0.50 | 2.3 6 | 0.48 | 0.4 9 0 | | 2 6,00 0    | 2 . 44 | 0.61 | 2.48 | 0.6 2 | 0.61 5
1 5  | 2 8,0 00 | 2.40 | 0.54 | 2.3 9 | 0.51 | 0.5 2 5 | | 2 8,00 0    | 2 . 49 | 0.66 | 2.53 | 0.6 7 | 0.68 5
1 6  | 3 0,0 00 | 2.43 | 0.57 | 2.4 4 | 0.56 | 0.5 6 5 | | 3 0,00 0    | 2 . 55 | 0.72 | 2.58 | 0.7 2 | 0.72 0
1 7  | 3 2,0 00 | 2.48 | 0.62 | 2.4 8 | 0.60 | 0.6 1 0 | | 3 2,00 0    | 2 . 61 | 0.78 | 2.65 | 0.7 9 | 0.78 5
1 8  | 3 4,0 00 | 2.52 | 0.68 | 2.5 3 | 0.65 | 0.6 5 5 | | 3 4,00 0[B] |2 .68 | 0.8 5 | 2.
7 0 | 0.84 | 0.8 45
1 9  | 3 6,0 00 | 2.56 | 0.70 | 2.5 6 | 0.68 | 0.6 9 0 | | 3 6,00 0    | 2 . 74 | 0.91 | 2.78 | 0.9 2 | 0.91 5
2 0  | 3 8,0 00 | 2.61 | 0.75 | 2.6 2 | 0.74 | 0.7 4 5 | | 3 8,00 0    |           Brok e.
2 1  | 4 0,0 00 | 2.65 | 0.79 | 2.6 7 | 0.79 | 0.7 9 0 | |
2 2  | 4 2,0 00 | 2.70 | 0.84 | 2.7 3 | 0.85 | 0.8 4 5 | |
2 3  | 4 4,0 00 | 2.75 | 0.89 | 2.7 7 | 0.89 | 0.8 9 0 | |
| |
3 7 ,50 0  lb., Fi r s t  C r ack;            | |
4 5 ,90 0  lb., Failed.                  | |
| |
At Ela s tic  Limit:  Loa d,  2 2,00 0  lb.; | |At  Ela s tic  Limit:  Load,  2 0 ,00 0  lb.;
d eflec tion,  0 .41  in.;             | |   d eflec tion,  0 .4 65  in.;
S , 2 ,97 5  lb.                    | |   S , 2 ,97 5  lb.
| |
M axim u m:  Loa d,  4 5,90 0  lb.;          | | M axi m u m:  Loa d,  3 8,00 0  lb.;
d eflec tion,.....;                 | |   d eflec tion,.....;
S , 6 ,20 9  lb.                    | |   S , 5 ,54 0  lb.
| |
E  =  1,57 5,0 00  lb.               | |   E  =  1,38 3,00 0  lb.
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = =
= = = = = = = = = = = = =
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|  1  | Sou t h     | 0 .5 0 | 4 6.2 | 3 1.2 | 3 ,15 0 |  5 ,5 80 | 1,42 6 | 0.45 |    | s a t u r a tion   |
|    |C a rolin a. | 0.6 0 | 5 6.8 | 3 7.5 | 5 ,21 0 |  8 ,46 0 | 1 ,92 0 | 0 .99 |  7  | poin t  in    |
|    |          | 0 .40 | 3 5.6 | 2 5.0 | 1 ,67 5 |  3 , 12 0 |   9 0 5 | 0.0 7 |    | all c a s e s.   |
|    |          |     |     |     |      |       |      |     |    |             |
+ - --+ - --------+ - ---+ - ---+ - ---+ - ----+ - -----+ - ----+ - ---+ - --+ - -
----------+
|    |          |     |     |     |      |       |      |     |    |             |
|    |          |     |     |     |      |       |      |     |    |             |
|  2  | Sou t h     | 0 .5 0 | 4 0.0 | 3 1.2 | 3 ,38 0 |  5 ,6 50 | 1,43 5 | 0.45 |    | Mois t u r e     |
|    |C a rolin a. | 0.5 5 | 4 3.7 | 3 4.4 | 4 ,61 0 |  8 ,09 0 | 1 ,88 0 | 0 .76 |  0  |f ro m  2 5  to   |
|    |          | 0 .45 | 3 5.6 | 2 8.1 | 2 ,11 5 |  3 , 60 0 | 1,15 2 | 0.20 |    | 3 0  p e r  c e n t . |
|    |          |     |     |     |      |       |      |     |    |             |
+ - --+ - --------+ - ---+ - ---+ - ---+ - ----+ - -----+ - ----+ - ---+ - --+ - -
----------+
|    |          |     |     |     |      |       |      |     |    |             |
|    | Sou t h     | 0 .5 0 | 3 7.5 | 3 1.2 | 2 ,97 0 |  5 ,69 0 | 1 ,34 0 | 0 .39 |    | Mois t u r e     |
|  3  |C a rolin a. | 0 .58 | 4 5.6 | 3 6.2 | 4 ,85 0 |  8 ,1 00 | 2,04 0 | 0.69 |  2  | l e s s  t h a n    |
|    |          | 0 .41 | 3 1.2 | 2 5.6 | 1 ,73 0 |  2 , 91 0 |   9 0 6 | 0.1 0 |    | 2 5  p e r  c e n t . |
+ - --+ - --------+ - ---+ - ---+ - ---+ - ----+ - -----+ - ----+ - ---+ - --+ - -
----------+
|    |          | 0 .46 | 3 5.6 | 2 8.8 | 3 ,26 0 |  5 , 18 0 | 1,18 0 | 0.51 |    |             |
|  4  |Virgini a. | 0 .58 | 4 3.1 | 3 6.2 | 5 ,3 00 |  8 ,9 5 0 | 1,7 28 | 1.0 5 |  0  |             |
|    |          | 0 .37 | 3 0.0 | 2 3.1 | 1 ,28 0 |  2 , 18 0 |   6 0 6 | 0.1 3 |    |             |
+ - --+ - --------+ - ---+ - ---+ - ---+ - ----+ - -----+ - ----+ - ---+ - --+ - -
----------+
|    |          | 0 .43 | 4 3.7 | 2 6.9 | 1 ,93 5 |  3 , 49 0 |   7 4 4 | 0.3 1 |    |Very r a pid   |
|  5  |Virgini a. | 0 .51 | 5 1.9 | 3 1.9 | 3 ,1 85 |  4 ,7 2 0 | 1,1 93 | 0.7 8 |  0  | g row t h;  poo r |
|    |          | 0 .35 | 3 5.0 | 2 1.9 |   9 5 6 |  2 , 18 0 |   3 5 7 | 0.1 2 |    | q u ali ty.    |
+ - --+ - --------+ - ---+ - ---+ - ---+ - ----+ - -----+ - ----+ - ---+ - --+ - -
----------+
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|    |          |  8  by  1 6 |      |          |           |        |    |      |     |
+ - --+ - --------+ - -------+ - ----+ - --------+ - ---------+ - ------+ -
--+ - ----+ - ---+
|    |          |  6  by   7 |      |          |           |        |    |      |     |
|    |          |  4  by  1 2 |   1 0  |          |           |        |    |      |     |
|  2  | Sou t h     |  6  by 1 0 |   to  |   S q u a r e  |P a r ti ally |Ave r a g e |    |  2 7.7 |  5 .0 |
|    |C a rolin a. |  6  by 1 6 |   1 6  |   e d g e    | ai r  d ry.  | M axim u m |  1 8 |  2 9.2 |  8 . 2 |
|    |          |  8  by  1 6 |      |          |           | Minim u m |    |  2 5.5 |  2 . 5 |
|    |          | 1 0  by 1 6 |      |          |           |        |    |      |     |
+ - --+ - --------+ - -------+ - ----+ - --------+ - ---------+ - ------+ -
--+ - ----+ - ---+
|    |          |  6  by   7 |   1 0  |          |           |        |    |      |     |
|    | Sou t h     |  4  by 1 2 |   to  |   S q u a r e  |P a r ti ally |Ave r a g e |    |  2 1.0 |  5 . 6 |
|  3  |C a rolin a. |  6  by 1 0 |   1 5  |   e d g e    | a i r  d ry.  | M axim u m |  1 9 |  2 4.9 | 1 7.2 |
|    |          |  6  by  1 6 |      |          |           | Minim u m |    |  1 5.0 |  2 . 7 |
+ - --+ - --------+ - -------+ - ----+ - --------+ - ---------+ - ------+ -
--+ - ----+ - ---+
|    |          |         |   6   |          |           |Ave r a g e |    |  2 2.4 |  4 . 8 |
|  4  |Virgini a. |  8  by   8 |  to   |   S q u a r e  |P a r ti ally | M axim u m |  1 2 |  2 7.7 |  8 .8 |
|    |          |         |  1 6   |   e d g e    | ai r  d ry.  | Mini m u m |    |  1 7.8 |  2 . 5 |
+ - --+ - --------+ - -------+ - ----+ - --------+ - ---------+ - ------+ -
--+ - ----+ - ---+
|    |          |         |  6    |          |           |Ave r a g e |    |  6 4.0 |  3 . 0 |
|  5  |Virgini a. |  8  by   8 |  to   |   S q u a r e  |  Gre e n     | M axim u m |  1 7 | 1 0 0.5 |  4 .0 |
|    |          |         | 1 5 .5  |   e d g e    |           | Minim u m |    |  3 8 .8 |  2 .5 |
+ - --+ - --------+ - -------+ - ----+ - --------+ - ---------+ - ------+ -
--+ - ----+ - ---+
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