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lNVESTIGATION OF MULTI PLATES TESTED AS COLUMNS

introduction

The practical success attained by corrugated pipe un-

der a wide variety of conditions-— its resistance to crack-

ing and disjointintg under unfavorable loading and founda-

tion conditions, its immunity to damage by frost, fire, and

by termites and other borers, its comparatively light weight,

ease of handling, hauling,and installation, its freedom from

maintenance, and its adaptability to extension and re-use-—

led to its employment in larger sizes than were first con-

templated.

Natural Limits of Standard Corrugated Pipe

The qualities that made corrugated pipe so much in de-

mand for small Openings were also in demand for waterways

of from 50 to 60 square feet in cross section.’ Many small

bridges have been replaced by Standard Corrugated Pipe of

from 8' to 9' in diameter, but because of shipping diffi-

culties, larger diameter pipe can not be used in this form.

Deve10pment of Multi Plate

in 1931 plates of larger corrugations, 6 inches wide

by 1% inches deep, made from metal ranging up to No. 1

gauge, 2_ inch thickness, as compared with the former limit

32

of No. 8 gauge,‘L; inch thickness, were develOped. These

64
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plates are corrugated, curved and galvanized at the fac-

tory, and shipped in knock down form for bolted assembly

in the field, in pipe or arch form. These multi plates

have been widely employed on highways, railways and in

cities, and they have in many cities taken the place of

bridges and sewers of much more eXpensive construction.

in 1944 the multi plate corrugation was improved by

making it 6 inches wide by 1% inches deep and of an entire-

ly different shape. This new type corrugation proved to be

more efficient and increased the strength approximately 40

per cent with the use of only 10 per cent more metal in

any gi ven gauge .

Description of Plates

Improved multi plate sections made by Armco Company

are structural units of corrugated metal With corrugations

6 inches wide and 1% inches deep, running at right angles

to the 1ength.of the sheet. They are available in No. 1

gauge (2:), No. 3 (&"), No. 5 (21). No. 7 (§£). No. 8 (11f).

32 , 32 16 69

No. 10 (21), and No. 18 (7_") gauge. Plates are made in

three wigfihs, 9 pi, 15 pi? and 21 pi. The covering width

of each sheet is designated by its number of pi; that is,

9 pi is 9 x 3.14 inches wide. These improved plates are

made in two lengths, 6 feet and 8 feet. They are punched

along each edge and end.

Plates are furnished flat or curved to any radius of

30 inches or longer.
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Standard and Special Punching

The standard multi plate is punched With one bolt

hole in each crest and valley in staggered rows 2 inches

apart on each longitudinal edge of the plate. There are

also additional holes along each end, corrugation punched

at 3 pi inch intervals.

For special cases such as extremely high fills over

a multi plate structure, it is possible to obtain the

plates with additional bolt holes along each edge of the

plate, thus making 31X or eight instead of four bolts per

foot.

it is also possible to obtain the plates with bolt

holes in only the inside valleys, thus eliminating nuts or

bolt heads projecting inside of the inside crest where

that is objectionable.-

Additional holes in the end corrugations may be ob-

tained for watertight construction or other special pur-

poses.

Spec1ally punched plates are not carried in stock and

may cause some delay as compared With standard plates.

Comparison of Three Manufacturer's Plates

The three leading manufacturers of multi plates, are

Armco Products Company of Middletown, Ohio; Republic steel

Corporation of Cleveland, Ohio; and United Steel Fabricators

Inc. of Wooster, Ohio. The Armco Products Company will here-
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after he referred to as Armco or A. on graphs and pictures

to avoid crowding of material. The Republic Steel Corpora-

tion will be referred to as Republic or R. hereafter, and

the United Steel Fabricators inc. will be referred to as

United or U. hereafter.

Difference of Pitch and Depth of Corrugation

Armco uses a 6 inch pitch and a 12 inch depth of cor-

rugation. Republic uses a 6 inch pitch and a 2 inch depth

of corrugation. United uses a 6 inch pitchtand a 2 inch

depth of corrugation.

Difference of Type of Corrugation

Armco uses a sine wave type of corrugation. Republic

uSes a sine wave type of corrugation. United uses a box

type of corrugation.

Difference of Jointing (Butt or lap)

Armco uses a lap type of joint. Republic uses a lap

type of Joint. United uses a butt type of joint.

Report

The Michigan state Highway Department and The Public

Roads Administration in conjunction with Armco, Republic

and United Companies, furnished the material and place
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where these tests could be run. The tests were run at the

Michigan State Highway's Testing and Research Laboratory at

Michigan State College in East Lansing, Michigan. The multi

plates were furnished by Armco, Republic and United Com-

panics.

These tests were run to see if a-standard type plate

as to gauge, pitch and depth of corrugation could be put

out by all three of the multi plate companies. The Michigan

state Highway Department and The Public Roads Administration

also want to find out if a standard type of joint can be

used (either butt or lap).

REPORT‘ON COLUMN TEST NO. 3

For the column test on 150" radius plates, each manu-

facturer sent 3 plates which are lettered X, Y, and 2. Two

of the plates, (X and Y), will be used to find an average

value of load and displacement, and the third plate, (2),

will be used in case a mistake was made in testing either

plate X or Y. If the testsx and Y compare favorably, then

test 2 may be used to find additional information on what

ever kind of test you care to run.

The multi plates from each manufacturer are cut to a

length of 52% inches and a width of 22 inches, for this

test. The bolted columns are of the sane dimensions, and

the bolted section is in the middle of the test plate.

The guages used in this test are No. 1, 0.2690 inches
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thick; No. 7, 0.1793 inches thick; and No. 12, 0.1046

inches thick. The total number of plates for this test is

3 tests x 6 plates xIS manufacturers, or 54 plates to test.

In this report only 18 graphs were drawn, one from each

test.

A short form type of designation will be used on these

tests for ease in drawing graphs for each type of multi

plate. I

Example: A3Y7P stands for Armco Manufacturer test

No. 3,p1ate Y of X. Y, 2, and P stands for unbolted plate.

An S will be used in place of a P for the bolted plates in

the designation numbers.
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DESIGN OF TEST PRESS

The testing of multi plates of 150" radius presented

the problem of designing a press of 150,000# capacity. We

had on hand a Dake hydraulic testing jack with a capacity

of 120,000#, and we built our press to conform to this load.

The loading head was mounted between two reinforced angles,

see Fig. 1, and the sides were made of 7 inch channels. The

base was made like a ribbed box and this box was filled with

concrete (see Fig. 2). The frame was jacked in place from

the ceiling andshims were put in so that the machine would be

tight under load. A steel plate was put on the bottom of the

machine for hearing load, and a raised platform was built so

that the 52%fl'p1ate would fit in the machine and leave enough

room for a 6 inch travel of the piston in the hydraulic pump.

The t0p and bottom of the multi plate is fitted with adjust-

able angles which have half rounds welded on to them, see

Fig. 3. These rounds fit into flat pieces of metal which

are grooved out. One piece is fastened at the base, see Fig.

5, and the other piece is fastened to the loading head, (see

Fig. 4). The loading head is built up with flat stock, and

four edges are smoothed off for rollers to be put on to take

care of Side thrust (see Fig. 4), which would otherwise bend

the piston of the hydraulic pump when the load is applied.

A dynometer ring, called K—l which iscalibrated to 50,000#

see Fig. 6, and a dynometer ring M—l, which is calibrated

to 150,000#. (see Fig. 7), are used in these tests. They
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have a hole in th; bottom of their base plates, which fits ,

over a ball which is set in a moveable plate on the load-

ing head, see Fig. 4. The rollers move on flat plates

which are recessed in two 9 inch channels (see Fig. 5).

straps are placed on each side of the rollers and fin-

ger tightened for light guage plates and wrench tightened

for heavy guage plates. This is to keep the channels from

spreading. The head has a tendency to turn and follow the

curve of the plate, therefore, the straps are needed (see

Fig. 5). For raising and lowering the loading head, hooks

were placed on each end of the loading head, and a pulley

system was used to raise and lower the head. The vertical

displacement was measured by two 3 inch diSplacement dials,

and the horizontal diaplacement was measured by two 1 inch

displacement dials, which were reset for each inch diSplace-

ment, see (Fig. 5). TTe concrete blocks were from another

test, but they were left as guards in case something happen-

ed during a test.
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1.Pi g.
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Fig. 3.
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Fig. 4.
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DYNOMETER RiNGS K-l AND M-l

Two dynometer rings, K-l and M—1, were

calibrated for use in this test of multi plates,

used as columns.

For the ring K-l, an initial load of 2,000#

was put on the ring to take out any slack in the

machine, and then it was loaded to 50,000# in

equal loads of l,OOO#. The initial curve was

then changed to the corrected curve, which was

used to change dial readings to load in pounds

readings. See Fig.6 page /6

For the ring M-l, an initial load of 10,000#

was put on the ring to take out any slack in the

mactnne, and then it was loaded to 150,000# in

equal loads of 5,000#. The initial curve was

then changed to the corrected curve, which was

used to change dial readings to load in pounds

readings, see Fig. 7page l1
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The following are the factors to be con-

sidered in this report to check on the use of

a standard type multi plate:

1. Size and type of corrugation.

Gauge of metal.

Method of jointing (butt or lap)..

Tensile stresses in bolts.

Torque resistance of bolts.

Single versus double bolted joints.
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Presentation of data:

1; Size and type of corrugations: A series of 18

graphs are used in this report to show the diSplacement

plotted against load for the vertical and horizontal direc-

tion. Six cross graphs are used to show the difference be-

tween the different manufacturers plain and bolted plates

for the No. 1 guage, No. 7 guage, and No. 12 guage plates.

§;_Guage of metal: A series of 6 graphs will be used

to compare the different guages of each manufacturer.

Three graphs will be used for the plain plates and 3 graphs

will be used for the bolted plates. The graphs will be

iused to compare the No. l guage, No. 7 guage, and the No.

12 guage plates of the same manufacturer with each other.

.2; Method of jointing (butt or lap); This data has

already been shown graphically in presenting items (1.)

and (2.). The method of presentation would be in tabular

form, showing the % efficiency of each type of bolted

joint as compared with a plain Specimen of the same thick-

ness.

.2; Tensile stresses in bolts; In direct tension

where the pull is applied to the head of the bolt and to

the nut, the average tensile strength.per bolt is approxi-

mately 27,000#.
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_5__._ Torque resistance of bolts:. A torque of 200 ft.

lbs. has been used during this test to insure a tight fit

of tie joints. The overall test was primarily run to test

the plates and not the joints. Under actual field condi-

tions it will be found that different men of different

strength will be tightening the bolts, and it is assumed

that the bolt tightness will vary between 100 ft. lbs.

torque to 200 ft. lbs. torque.

A torque wrench of special design rated up to 1200 ft.

lbs. torque was used to check the tightness of the bolts

in this test. A test was run on Armco, Republic and

United bolts to see at what ft. # torque they would fail.

At a torque of 700 ft. # none of the bolts failed, so the

tests were discontinued and the bolts passed as adequate.

‘§;_single versus double bolted joints: Failure was

found to occur outside of tie limits of the joint. When

the bolts are strong enough to hold the joint together it

doesn't matter if tie plates are double'bolted or if the

plates are drilled for double bolting and no extra bolts

put in the holes. The load at failure will be approxi-

mately the same as for single bolting. This test was run

on Armco and Republic lap joints. United's butt joint

could not be tested for double bolting.
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Data sheet for Armco plain and bolted 12

gauge plates with picture of the two plates

taken after failure has occurred:

Elastic Limit at 15,000# for plain 12 gauge

plate,(see Fig. 8).

Elastic Limit at 15,200# for bolted 12

gauge plate, (see Fig. 10).

% efficiency of bolted specimen com-

pared with plain Specimen taken as

the standard:

15,200 x 100 = 1.013 9%

15,000

Failure of plain (see Fig. 9) and bolted

plates (see Fig. 11).

Spreading, crimping and buckling at the cen-

ter for plain 12 gauge plate.

Spreading, failure of the plate below the

bolted joint for bolted 12 gauge plates.



.
”

I
O
H
O
L
L
O
W
”

{
I

‘
J

“
V
I
N
“
.
T

n
|

a
t

 

v0

'NN-

 

.
.
,

-
-
.
.
¢
-
o
‘
<

Di

  

.
-
.
.
¢
-
-
-

  

  

-
-
.
-
-

    

-
-
-
Q
-
-
-
-
o

-
-
.
w
h
o
-
-
.
”

 

Iii.-.

c
fi
-
‘

    

   

  

  

       

.
-
.
_
_
_
-
—
—
—
¢
~

—
o

J
Z
I
X
C
V

L
-



-23- 

Fig.



- 24..

.
.

.
.

_
.

.
v

.
t

o
t
.

O
t
l
l
t
o
.

.
_.

.
.

_

_
.

.
.

.
.

.
.

o
o

.
-

.
.

.
,_

a
.

.
.

,
.

.
_

o
t
t
t
t
t

v
i

.
t
r
o
t
t
v

0
7
4

.
.
1
0
0
0
?
!

0
.

I
i
i
t
i
l
o
l
I
A
l
'
t
l
u
t
.

_
.

_
.

.
_

_
.

o
.

A
_

.
w

I
o

0
.
.

o
.

.
.

o
o

o

a
a

.
_

O
_

,
.

.

.
.

.
A

I
t
.

i
.
o

.
o

.
.
.

a
o

I
t
-

n
o
t

.

....

.
.

o_.

.
o

s
o

i
t

l
e
t

I

.

.
.

.
I
t

t
o

I

.

I
._o

.
.

i

..

O
I

0
.
t
i
l
l

l
l
t

fi
fl
x
a

g .
i

--~O~---§-<--oo-———T-o-o<-—~c

.
.
.
.
i
§
.
o
t
l
9
l
t
t

i.-«_--..-_..‘-i

I

..t

9

A...-...,i

~ I

.

....

i

t
o
-

0
.

u

.

o
o

.

 

I
o
l
t
t
v
t
l
z
o

i
l
v
.

”

t
l
o
t
w
u
i
fi
i
i
l
-

.

 

 

 

 

 

 
 
 

 
 

 

 

 

.H.4-.--..-.. ,

 

.-"4

 

 

 
 
 

l

»“.4~M‘,...-

 

 

  
 

.
.

O
.

o
.

n

.
c

.
n
u
.

_
.

.
a

t
.

c
.

.
,
.

n

i
_

.
.

o
.

.
.

.
.

.
c

t
.
6
-

t
a
t
t
l
l

.
0

.
,

.
.

.
o

.
.

o
o
.

I
.

i

.
.

.
o

v
.

.
.

o

y
o

i
.

.
.

.t
,

.
.

i
i
.

o
.
-

.
1
‘
l
l
l
l
‘
l
l
u
.
l
o
t
t
l
l
o
l
l
l
i
6

v
.

b
l

F

v
t

,
.

o
.

o
.

_
.

i
.

*
o

H
.

.

_
.

u
.

.
H

o.
.
.
.
h
t
.

I
.
u
i

.
.

.
.

c
I
—
I
A
V
I
O
:

A
r
a
l
'
t
t
l
t
g
.
‘

t
o
t
.

t
t
.
.
c
t
.
i
l
l

.
,

.
.

.

n
,

.
.

V
.

.
.
.
o

.
.

e
_

i
t

.,
_

a

 
 
 

?
I

.L

    

Fig. 10.



Fig. 110

 

s
-
-
-
—

 

 



-26-

Data sheet for Armco plain and bolted 7

gauge plates with pictures of the two plates

taken after failure has occurred.

Elastic Limit at 37,000# for plain 7 gauge

plate, (see Fig. 12).

Elastic Limit at 29,000# for bolted 7 gauge

p1ate, (see Fig. 14).

% efficiency of bolted specimen com-

pared with plain specimen taken as the

standard:

29,000 x 100 : 78.4 %

37,000

Failure of plain (see Fig. 13) and bolted

plates (see Fig. 15).

Spreading at the center for plain 7 gauge

plates.

Spreading at the center for bolted 7 gauge

plates.
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Fig.13.
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Data sheet for Armco plain and bolted 1

gauge plates with pictures of the two plates

taken after failure has occurred:

Elastic Limit at 45,000# for plain 1 gauge

p1ate, (see Fig. 16).

Elastic Limit at 35,000# for bolted 1

gauge p1ate, (see Fig. 18).

% efficiency of bolted specimen

compared with plain specimen taken

as the standard:

35,000 x 100 2 77.9 %

45,000

Failure of plain (see Fig. 17) and bolted

plates (see Fig. 19).

slight spreading at the center for plain 1

gauge plate.

slight spreading at the center for bolted

1 gauge plate.
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Data sheet for Republic plain and bolted

12 gauge plates with pictures of the two plates

taken after failure has occurred:

Elastic Limit at 27,000# for plain 12

gauge p1ate, (see Fig. 20).

Elastic Limit at 23,000# for bolted 12

gauge plate, (see Fig. 22).

% efficiency of bolted specimen com-

pared with.p1ain specimen taken as

the standard:

23,000 x 100 = 85.3 %

27,000

Failure of plain (see Fig. 21) and bolted

plates (see Fig. 23).

Spreading and buckling at the center of

the 12 gauge plain plate.

Spreading, buckling, and tearing of the

plate through the bolt holes in the 12 gauge

bolted plate.
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Data sheet for Republic plain and bolted

7 gauge plates with pictures of the two plates

taken after failure has occurred:

Elastic Limit at 48,000# for plain 7 gauge

plate, (see Fig. 24).

Elastic Limit at 34,000# for bolted 7

gauge plate, (see Fig. 26).

% efficiency of bolted specimen

compared with plain specimen taken

as the standard:

34,000 x 100 = 70.8 %

48,000

Failure of plain (see Fig. 25) and bolted

plates (see Fig. 27).

spreading at the center of the 7 gauge plain

Spreading at the center of the 7 gauge bolted

plate.
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Data sheet for Republic plain and bolted 1

gauge plates with pictures of the two plates

taken after failure has occurred;

Elastic Limit at 73,000# for plain 1 gauge

plate (see Fig. 28).

Elastic Limit at 42,000# for bolted 1

gauge plate (see Fig. 30).

% efficiency of bolted speCimen

compared with.plain sp601men taken

as the standard:

42 000 x 100 = 57.5 %

73,000?

Failure of plain (see Fig. 29) and bolted

plates (see Fig. 31).

Slight spreading at the center of the 1

gauge plain plate.

Slight spreading at the center of the 1

gauge bolted plate.
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Data sheet for United plain and bolted l2

guage plates With pictures of the two plates

taken after failure has occurred:

Elastic Limit at 35,000# for plain 12 gauge

p1ate, (see Fig. 32).

Elastic Limit at 23,000# for bolted 12

gauge plate (see Fig. 34). i

% efficiency of bolted Specimen

compared witttplain Specimen taken

as the standard:

23,000 x 100 - 65.8 75

Failure of plain (see Fig. 33) and bolted

plates (see Fig. 35).

Spreading and crimping at the center of the

12 gauge plain plate.

Slight butt joint failure, crimping and buck-

ling of the plate below the joint for the bolted

12 gauge plate.
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Data sheet for United plain and bolted 7

gauge plates with pictures of the two plates

taken after failure has occurred:

Elastic Limit at 66,000# for plain 7 gauge

p1ate, (see Fig. 36).

Elastic Limit at 36,000# for bolted 7

gauge plate (866 Fig. 38).

% efficiency of bolted specimen

compared with plain specimen taken

as the standard:

36,000 x 100 = 54.6 %

66,000

Failure of plain (see Fig. 37) and bolted

plates (see Fig. 39 and 39(a).

Slight rippling of inner corrugation for 7

gauge plain plate.

Failure of butt joint plates also failure

of weld on the edges.
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Data sheet for United plain and bolted 1

gauge plates with pictures of the two plates

taken after failure has occurred;

Elastic Limit at 120,000# for plain 1

gauge plate (see Fig. 40).

Elastic Limit at 61,000# for bolted 1

gauge plate (see Fig. 42).

% efficiency of bolted specimen

compared with plain specimen taken

as the standard:

61,000 x 100 = 50.8 9!.

120,000

Failure of plain (see Fig. 41) and bolted

plates (see Fig. 43).

Small change in radius of curvation for

plain 1 gauge plate.

Weld failure and butt joint failure for

bolted 1 gauge plate.
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SIZE AND Ines 0F CORRUGATION

The following 6 graphs compare the plain and bolted

SpeClmens of the same gauge of metal w1th one another:

DATA SHOWING ELASTIC LIMITS

ARMCO REPUBLlC UNITED

12 gauge plain plate 14,700# 28,300# 37,000#

See Fig. 44

12 gauge bolted plate 15,000# 22,000# 26,300#

See Fig. 45

% efficiency of bolted

specimen compared with 15,ooo=10% 22,ooo=78.6%' 26,3ooz7l.3%

plain Specimen taken 14,700 28,000 37,000

as a standard

7 gauge plain plate 39,400# 49,000# 65,000#

See Fig. 46

7 gauge bolted plate 28,500# 43,000# 36,000#

See Fig. 47

% efficiency of bolted

Specimen compared with 28,500=72.5%43,000=87.8% 36,000.55,5%

plain Specimen taken 39,400 49,000 65,000

as a standard

1 gauge plain plate 44,000# 73,000# 120,000#

See Fig. 48 .

1 gauge bolted plate 36,000# 44,800# 61,000#

See Fig. 49

% efficiency of bolted

Specimen compared with 36,000 81.8%44,800=6l.4% 61,000=50.8§.§

plain speCimen taken 44,000 73,000 120,000

as a standard

AnalySis of data:

The Armco Company uses a 1%" depth of corrugation and

6" pitch, which develops a good efficiency ratio between
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the bolted and unbolted specimens, but the overall loads

that can be withstood by these plates is less than the

Republic and United plates.

The Republic Company uses a 2" depth of corrugation

and a 6" pitch which deve10ps from good to fair efficiency

ratio between the bolted and unbolted Specimens. The over-

all loads that can be withstood by these plates are in all

cases better than the Armco Company's and in one case (No.

7 gauge) they are better than the United Company's plates.

The United Company uses a 2" box type corrugation with

a 6" pitch. The plain Specimens of the United plates are

in all cases better than the Armco or Republic Company's

plates but the butt type joint fails on the bolted plates I

and does not let the bolted specimen take a high load. The

overall efficiency of this plate is poor but thisis due not

to type of corrugation, but to the butt type joint used by

the United Company.
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GAUGE OF METAL

The following 6 sheets of graphs compare the plain and

bolted Specimens of each manufacturer for the N0. 12 gauge,

No. 7 gauge, and N0. 1 gauge plates.

An ideal series of multi plates would Show that the

bolted and plain plates would both have the same elastic

limit for the same gauge plate. Also the difference be-

tween the elastic limits of the different plates (No.12,

No. 7, and No. 1 gauge plates for the same manufacturer)

is in pr0p0rtion to the section modulus of the different

plates in an ideal series of multi plates.

The analysis of data will be run on the plain plates

to test the section modulus against gauge for the various

plates. If we were to use the bolted plates we would be

studying the joints instead of the gauge of metal.

Comparison of the ratio of the section modulus to the

ratio of the elastic limits for the various gauge plates to

see if there is a definite relationship between section

modulus and elastic limit for these plates, is made. 1

used Armco plates as a standard for elastic limit and sec-

tion modulus.

2 - .0786 in ,'12 gauge United 37,000# at Elastic Limit

2 = .0585 in , 12 gauge RepuUUc 28,300# at Elastic Limit

2 - .0520 in , 12 gauge Armco 14,700# at Elastic Limit

Ratio Armco Republic United

Section Modulus l : 1.125 : 1.513

12 gauge plain plates
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Ratio Armco Republic United

Elastic Limit 1 L 1.925 1 2.520

12 gauge plain plates

2 = .1298 in , 7 gauge United 65,000# at Elastic Limit

2 = .0984 in , 7 gauge Republic 44’000# at Elastic Limit

2 = .0865 in , 7 gauge Armco 37,000# at Elastic Limit

Ratio Armco Republic - United

Section Modulus 1 : 1.135 : 1.501

7 gauge plain plates

Ratio Armco Republic United

Elastic Limit 1 : 1.32 : 1.76

7 gauge plain plates

2 - .1945 in . 1 gauge United 120,000# at Elastic Limit

2 - .1450 in , 1 gauge Republic 73,000# at Elastic Limit

2 I .1280 in , l'gauge Armco 44,000# at Elastic Limit

Ratio Armco Republic United

Section Modulus 1 2 1.132 : 1.52 ,

1 gauge plain plate 5

Ratio Armco Republic United

Elastic Limit 1 : 1.66 : 2.73

1 gauge plain plates'

Results of comparison of the ratio of Elastic Limit to

the ratio of Section Modulus.

For the plates tested as columns there seems to be no

definite relationskup for a basis of comparison of Elastic

Limit to section Modulus except that for all gauge plates

tested the ratio of Elastic Limit is higher than the ratio

for section Modulus.
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CONCLUSION

This test on multi plate sections was run to see if

the 2" depth of corrugation was superior to the 1%" depth

of corrugation, also to find out if the box type of corru-

gation was superior to the sine wave type of corrugation,

and to see if the lap joint was superior to the butt joint

for joining the multi plate sections together.

The Armco Company uses a 1%“ depth of corrugation

with a sine wave type of corrugation and a lap joint.

The United Company uses a 2" depth of corrugation

with a box type of corrugation and a butt joint.

The Republic Company uses a 2" depth of corrugation

with a sine wave type of corrugation and a lap joint.

Results:

The test results show that the 2" depth of corruga-

tion is superior to the 1%” depth of corrugation and that

the box type of corrugation is superior to the sine wave

type of corrugation (see Page57’for computations).

The test results also show that the lap joint is

superior to the butt joint (see pagel1 for computations).
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RESEARCH DATA

The following data sheets are the ones from which the

data for the graphs for this report were taken. The data

sheets follow the same order in this report as the graphs

do in the front part of this report. All of the data sheets

have an identifying marking on them which is the same as

the graph and picture marking. For example on the first

data sheet Opposite Spec. Designation, the marking A3 x

12? appears, which means it is the data sheet of the Armco

Company's test 3, plate x, and it is also a 12 gauge plain

plate.

in the first column the dynometer readings are placed,

the second column is used for load in lbs., the third and

fiftlicolumns are used for the vertical displacement. (see

Fig. 5) in inches, the fourth and sixth columns are used

for the displacement in inctes per increment of load used.

The seventh and ninth columns are used for the horizontal

displacement (see Fig. 5) in inches, and the eighth and

tenth columns are used for the diaplacement in inches per

increment of load used.

in addition the thickness of each plate is given and

the radius to the neutral axis is given.
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