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OBJECT:

The object of this test is twofold: first, to

measure the deflection for various loads, and, second,

to determine the permanent set which would occur by re-

peated loading. The determination of these points by

the use of a representive sample of the IPAN floor can

easily be used as subject matter for comparison with

similar floors of different lengths of span and depths.

THE TEST APPARATUS:

The type of loading chosen was what is known as

the two-point loading. The loads were applied at the one-

third points. By referring to the photograph it will be

seen how the test apparatus was constructed. Two 12" channels

formed bed pieces upon which two 8" I-beams were placed

crosswise on 9'- 9" centers. Two 1/2" round bars, placed

upon these I-beams, formed the supports, upon which the floor

slab was placed. The load was applied by a simple lever

and a Jack screw. The lever was supported at one end by a

knife edge upon the Jack screw, which was placed upon a plat-

form scale. The other and also rested upon a knife edge

placed upon a specially constructed structure. This structure

consisted of two 6' I-beams 4'-6" long bolted to two similar

beams such that the former were 5'-3" on centers. On the

under surface there were epot welded two 1/2" round bars.

The knife edge was so located on the structure that the flow
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of stress was equally divided. At the fulcrum of the

lever was a shmilar knife edge upon which was placed a number

of steel blocks. These blocks were to allow for lever action

between the lever and the 8" I-beam above, which was securely

fastened to the bed pieces by four 5/4" round bars. A de-

flectomster was held in a central position on each side of

the slab by end supports, a l" pipe between time, and an

adjustable 1/4” pipe. A bearing for the point of the de-

flectometer was provided for on the slab.

METHOD gg PROCEDURE:

After the completion of the fastening of the knife

edge supports on the lever arm, the lever was placed upon

the bed of the Rhiele testing machine with the complete

knife edge in place. A scale and a jack screw were placed

under the other end. The head of the testing machine was

lowered upon the fulcrum of the lever. By adjustment of the

Jack screw various load increments were obtained, and also

the corresponding load readings on the testing machine.

The ratio of the two readings was the ratio of the lever ans.

This ratio varied as shown on the accompanying graph. With

the lever arm placed in the apparatus as previously described,

the slab was ready to be tested. The same platform scale was

used in the test as was used in determining the ratio of the

lever, thus avoiding error in the variation of different

scales.



Before each load was applied, the initial reading

of the deflectometers was recorded. The first load in-

crement was applied on the scale by the Jack screw, and the

deflectometer readings recorded. The load was completely

removed and the deflectometer readings again recorded.

Each load increment was applied and completely removed ten

times as described above. Load increments varied by 50 lbs.

from 200 lbs. up to 950 lbs., when the deflection became

too great to be recorded on the deflectometers. At this

time the gages were removed and an increasing load applied

until the maximum was obtained. Ihen all data was taken,

the apparatus was dismantled.
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DISCUSSION:

In order that the two-point loading may be

changed into an equivalent distributed loading, the follow-

ing formula was derived:

 

 

 
 

   

L[5 i L ls L /3

1' . 1

L

E 1»

For two-point loading, Where, Minax -.Maximum live moment

"he: - EL r - 1/2 Total load applied

‘3' on 18" etrip

For distributed loading, L - Length of span

“5.; -.gg w - Weight or distributed
3 load over 18" strip

a; - _w_1._ u . unit loading in lbs.

3 8 per sq] ft.

P - 3/8W Q - 6? or load applied to

slab 54" wide by lever

N - 3/2 HI

or,

P - 9/16 IL

For 54' etrip, and.L -19 3/4'

q-exe/iewx.-27/8:95/4w-32.9w

The total live load applied is equal to Q plus 250 lbs.,

which is the weight of the Itruoture resting directly on the

floor slab.



It should be noted that the slab was designed for

a total load of 98.68 lbs. per sq. ft., assuming 8 (for

steel) equal 18,000 lbs. per sq. in. and that the loser

flange of the "IF is of the same width as the upper flange,

  

 

     
  

 

 

 

 
 

‘e ..~» ~1
1r— ?” z

.gat' . ,__ g, 35

.L a" A
Moment of inertia:

1/12 x .218 x €7,355 - .5911529

2 x 5 x .109 x I7ZIEBZ - 1.5555155

2 x 1/12 x 5 x 7:553 - .0005475

I - 1.758

s - I/c - 1.758/ 1.5 . 1.17

“ha: - Ss - 18,000 x 1.17 - 21,096 in., lbs.

“max - wL/s - 117/8 w

117/8 w - 21095

a 1,442.45 lbs.

Area of each section . 9 3/4' x 1 1/2' a 14,625 sq. ft.

1 442.46
u—l——-—- c . . o en 14.625 98 62 lbs per sq ft

The deflection eXpected was computed from the formula

taken from a steel handbook for a beam supported at ends with

two symmetrical concentrated loads.

Dmax - “‘ (5/‘L2 - 322 where, Qua: - maximum deflection

I -(Q+250)/3

a - L/z
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_- . ;;;;z ...z
Dmax 59 (.75 x 117 . 9H1

12 x 50, 000, 000: l. 758

' 0000539 W

Forlcading near the designed loading,

0 + 250 - 2700 lbs.

w - 900 lbs.

9mg: - 900 1 .000559 . .4851“

The average deflection for this loading was .2277",

or less than 1/2 the computed deflection.

The nerocrete filler appeared very little injured

by the test. One transverse crack appeared in a section.

In the other sections the Lerocrste appeared to be elastic

enough to resist cracking dur to compression. Longitudinal

or diagonal cracking at the ends was caused by the warping

of the slab in.movement on the test apparatus.
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901101.113 ION:

The deflection obtained from the various loads was

too high. The variation of the deflection between the com-

puted and the actual can partially be attributed to the fact

that the Aeroorete filler provided arch action or longitudinal

stiffness. Even if loser than.computed, it was higher than

is eXpected of a floor in a building. It is true that this

deflection will be decreased if the floor is securely fastened

to the supporting beams by either bolting or electric welding,

which is the common practice of the fabricators of this type

of floor.

By observation of the data it is observed that the

permanent set is negligible for all loads of reasonable

value. Where high values of the set are observed the steel

is stressed beyond the pr0portional limit.

Uhder the most severe loading there was no warping

of any web or flange, verifying the statement by Mr. Schick

that the filler "provides arch action for the area between

the ribs as well as lateral stiffness to the ribs."

In general, this type of floor construction is

very adaptable where a light weight floor is desired.

Other favorable considerations are its minimum thickness,

incombustibility and econmmy.



 

 

 





 


