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5 Suggestlons 'tor the prepa.ratlon in India of Indents for Rolled
Felet i : Joists. :

(Reviéed June 1894.)

1. Difficulty is sometimes experienced in procuring rolled joists of the exact sections
demanded. Tt is therefore recommended that a detailed statement, giving limits of

variation and other particulars for each item, should be furnished on the Form

shown on page 2.

;i % " 2. Joists are tested with central loads and must show no permanent set. after test.
~

The loads ave arranged so as to produce limiting stresses of 5 and 7} tons per square

. inch for iron and steel respectively.

’

3. Steel joists are now procurad more readily than iron joists, because mild steel has
so largely supplanted wrought iron. There is very little difference in the prices of
0 the two descriptions. For instance, in May 1894, actual contract prices were as

o

follows :—
For steel joists, 13 in. X 5 in.,, 5/. 17s. 6d. per ton.

{ . For iron joists, 12 in. X 5 in., 61. 7s. 6d. per ton. v’;

s

The tensile tests are as follows : —
Iron, 21 tons per square- inch, with a reduction of area of 15 per cent.

Steel, 27 to 32 tons per square inch, with an elongation of 20 per cent. in a length

of 8 inches.

4. Taking the Modulus of elasticity for steel at 12 ,500% tons per square inch, and
that for -iron at 11,125t tons per square inch, the deflection of a steel joist with a

limiting stress of 5'62 tons per square inch is the same as that of an iron joist of the

| | same section, and under the same conditions with a limiting stress of 5 tons. With

higher limits of stress, as 7% tons, the deflection is, of course, increased. 3

5. The annexed tables give particulars of various sections, togetiler with constants
for each, from which loads and deflections can be easily ascertained. The sections
enumerated are all stated in published lists to be “stock ” sections, and should
therefore be readily obtainable, but special rolling and consequent delay are generally

found necessary, probably because contractors will not cut stock lengths' to
waste.

6. Tn estimates of weight 2 per cent. should be added to list weights of joiém to

allow for variations in rolling. :

# Professor T. A. Hearson, M.I.C.E. 1 Molesworth’s Pocket Book,
24549. 11392, 200.—8/94. A ¢
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RoLLED Stexn J OISTS.

43 culars of Sections, and Constants for Load and Deflection with a

limiting Stress of 7-5 tons per square inch.f

Condition of »J oist

|
|

Case 1. ¢

- - Supported at both ends.

Arrangem ‘
. ent of Load
_ - P - Dead, uni istri
: ad, uniformly distributed, weic i
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a given span :—

~ (a) Divide the constant for load by
' bearings* ; the
~ the weight of the joist.{
(6) Multiply the constant for defle
~ centre to centre of bearings®

quotient is t

, To use the Tables :—
- (i.) To find the Load and corresponding Deflection for a given section

the distance in feet from centre to centre of
he total distributed load in fons, including

deflection in inches.

(ii.) To select a joist for a given external load (i. e., load exclusive of weight of

~ joist) and given span :—
the load in tons by the distance in feet fr
constant fo

Multiply

and take a section against which the
the result. The weight of the joistf

and the section tried as in (i.) for load and deflection.

(iii.) To ascertain loads, &c., for joist
arrangements of loads, the constants in the
given below for each particular case before

Cases I1. to VIII. 5

of joist with

ction by the square of the distance in feet from
and divide the result by 100, the quotient is the

om centre to centre of bearings*
r load is slightly higher than
should then be added to the external load,

s under different conditions and with different
tables must be multiplied by the factors

proceeding as in (i.) or (ii.) above.

Factors to be applied to
B 5 Arrangement of Load
Case. Condition of Joist. i (deudgin all cases). S0
constant. constant.
- - - .
I1 Fixed at onme end, free at the Concentmted at free end + 256
III e ¢ 5 " || Uniformly distributed - - 1 96
v Supported both ends - - | Concentrated at centre - - 3 16
v Fixed both ends - - - | Ditto - - - e 1 ‘4
VI | Ditto - - - - | Uniformly distributed = - 14 -2
£ NEE Fixed at one end, supported at Concentrated at centre - - ‘§ *7152
 the other - - 1| Uniformly distributed & - 1 4176

VIII

‘bearings.

L)
: ~ because the calculation

24549,

1 In Cases IT and

”

»

In these four cases the whole weight of the joist is
will be made for a concen

i  distributed. The calculated deflections will in these

traf.

» 2 ” ”

four cases be slightly excessive.
B

-

* In Cases IL and ITL substitute ¢ centre of bearing of fixed end to free end” for “centre to centre of

TV, Total load=External load +% weight of joist.

Wik o n =
not added to the external load to mak

e up the total load
ed load, whereas the weight of the joist is uniformly
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Notes.

(#) The constants oj
o {s eiven 1
stress than those i I8 the bk el ol m
] ¥ can lead r )
o l‘eSpectivelv)\,v 6’1-Tq<3h ilfla}te been used (5 and 71].}5 }t)‘(; adapted to suit other limits o
3 -+ 1f 1t be desired to limit the Slgegsr_square el imnl :nodf
In a steel joist t
0 6 tons

Per square inch, th
» the constants must be multiplied by o

deflection are d
etermi i Ll |
g haid joist?,led. A lugher stress than 5 ton: : o ;
Per square inch is not recom

b) If t i
(%) f the deflection calculated from the tabies b
: )

d

( )
0
2

minimum dept . .
Oasis I, Viz.e-Iih (with the limits of stress used in the Tah
s 1e Tables) should b
e as follows for

For iron joists, ‘54 inch
) ”.f steel ~ ,, 79 }for each foot of dist
" . 2
g-» 1f the distance from centre to centre B oy

were limited to 190 . :
%°4 inches 0 3§ or § inch, the minimumof bearmgs were 10 feet a ; ;
depth of an iron joist Cn(l O egsion

» Case 1., should p
e

og =
Dsi

AT

APPENDIX.

P

The tabular constants have been calculated from the following data :=—

§ . Jbew
o . Symbols.

d in tons, ihbluding the weight of the joisfi.v
e to centre of bearinés.
e inch (5 for iron; 75 for steel).

>W4=Tota1' dist'ributed’ loa
L%Distqnce in feet from centr
§—Limiting stress in fons per squar
d = Depth of joist in inches.

V =Deflection in inches.

— Modulus of elasticity in fons per square inch
t of inertia of section of joist (from dim

(11125 for iron; 112500 for steel).

ensions in inches).

#*] = Momen

A le il O el
as well as the depth,
approximately determin

breadth, and weight per foot lineal, the

# When the thickness of the web is known
ed as follows :—

Moment of Inertia for the section may be very

Tet A=area of the section in square inches.
w=weight ,, ,» in Ib. per foot lineals

Then for Iron A= —l%w because 1 foot lineal of wrought

iron 17 x 1 weighs 3} 1b.

”

1 5, » steel ” » 3-4 1b.

w
and for Steel AZ:E'-Z 2
that the section is rectangular, as shown in

Assume the flanges to be of equal thickness throughout, i.e.,

figure,—

T < -b-\—

=

~ ¢ ._;..

e
Then I=ll2 (bd?—(b—1t) d,®), and @, is the only dimension that is not given.
From the figure, A=bd — (6—0)d,
bd—A

whence d, = 75
and as A= li()w for iron or 377 can be found and the value of 1 determined.
Tn manufacturers lists of joists, it is generally stated that joists can be rolled about 10 per cent. heavier than
list weights ; the extra weight in such cases is obtained by slightly opening the rolls and thus thxcken:lg
the web, and the consequent addition to theé tabular constant for load is '%— for an iron joist and 408
or a steel joist,'x being the extra weight in 1b. per foot lineal of the joist and d its depth in inches. The .
caleulation is as follows :— ,

2 for steel, d,

T,et C=increase in area (in square inches) due to increase of z Ib. in weights

Then %—:inereaae in thickness of web.

1 C Cd*

I=p#*a=T12"

For the rectangle d X 7
and from equation (1) on page 8,

481 SCd

=34= 9

- 3 ad
For Iron, S=35, C= 6% and WL:E—'

@ ad
For Steel, S=7'5, C=37p and WL___.m_
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m'tﬁcuﬂm‘thm%dmudl 4
Formule. | number may be quoted, ad!hrqdy addressed to i India Oﬁce,
25 s £ 3 The Director General of Stores,
For distributed loads, ends of joists supported (Case 1.),— India Office, ' Whatehall,
SIx2 Whitehall, }
i @ 5.13995. A London, S W.
tor WL:Q (1) which is constant for each section for any fixed value of S. 58 | |
481 _
and W=ﬁ (2). = : : 13th January 1897.
U
: B . WIixix
=: V=g X m O 3
V 308 Sgkad
: From (2) and (3) =3B (4) which is constant for each deptk of joist for any g g
fixed values of S and E.
E For Iron S=5. E=11125,—
201
: From (1) WL=+=. (Tabular constant for load.
. 100V 1:85 : :
| From (4) "—z—="; - (Tabular constant for deflection.) ' With reference to the indent for rolled steel joists
For Steel S=7-5. E=12500. | received with your letter No.3152 W dated 3rd November 1896,
Z 101
1 ITmn(l)VVL:::Tu (Tabular constant for load.) | I have the honour to inform you that as the weight per foot
I v :
‘ 100V 1-8 ] i R e 4 7 £ N
i] From (4) t I =q- (Tabular constant for deflection.) i of the joists is not stated in the indent it has been
! f arranged to supply the 8" x 4" joists at 25 1lbs: per foot
1 When the only particulars available are those generally given in manufacturers lists, viz., depth, breadth, and the 6" x 45" at 20 1lbs: per foot.
?nd :rleight ééxgb. ger lf((mt Iinea;d;hg Icor}xlstant for lffmd may be approximately calculated from the following ‘ g "
ormula :—WL=0.11 (w—0.3 /, the values of th bols bei given in the text. In Part IV, of 3 FH TR 1 PP AT h
& ¢ Notes on Building Construction * (Longmans, 1691), it is etated that this’ formuls ** will be found on frial s With regard to the 6" x 4" joists asked for I have fto
give fairly good results.” »
1 The object of multiplying by 100 is to save long decimals in the tabular constants for deflection. B ; state that these are not rolled in steel and that 6" x 43"

joists at 20 1bs: per foot have therefore been ordered
instead.

It is desirable that indents for joists should always

o o v <

state the weight per foot of the sections asked for and 1 3

therefore enclose a copy of "Suggestions for the preparation

of indents for rolled joists"™ and a copy of Messrs Dorman,

x
Long & Co's: Handbook of Steel Sections which it is thought
will be of assistance in preparing future indents.

)(/.%, loo K frrit- I have the honour to be, 8ir,

dient Servent,

Director General of Stores.

The Secretary to Government,
Public Works Department,
Madras.
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