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It should be borne in mind that in no case should a ‘lap
‘Jjoint be used for joining plates more than 1% in. in thick-
ness, except in the case of circumferential joints.

Riveted Butt and Double Strap Joints

Double riveted butt joints are especially recommenfled
for longitudinal seams where joint efficiency is not a prime
factor, but where watertightness is essential. This is

evident from the fact that the narrow strap has a well

supported ' caulking edge, the pitch of rivets in the second

TABLE 1—SINGLE RIVETED LAP JOINTS*

Thickness Diameter of Efficiency ) Method

of Plate Rivet Holes % Pitch A of Failure
7 A A 1148” 60.7 134" J e, xR
o s 214 60.3 18" 11%¢” S.R.
(el R O 1376” 59.4 27 114" TP,
11857 ... 1394” 59.4 27 13" T.P.
A O 598" 58.3 21" 1%e” T.E.
13407 L.t 156" 58.3 2147 1%6"” i i o
1/ L D Ry T 57.5 215" 18" P,
18407 ..., 1144” 57.5 21" 15" TR

Vel i bl - 1348 56.7 2%" 1%"” S.R.

_ *Joint efficiencies in Tables 1 to 6 are computed upon
the following basis:—Tensile strength of plate = 55,000 1bs.
Per sq. in.; resistance to crushing of plate = 95,000 lbs. per
Sq. in.; strength of rivets in single shear — 44,000 lbs. per
8q. in. In the columns headed “Method of Failure,” T:P. in-
dicates that the joint will fail by tearing the plate in the
net section between rivet holes, and S.R. means that the
failure will be due to shearing of rivets.

row being much less than in either the double or triple
riveted lap joints, as can be seen from the accompanying
tables. In all butt strap joints, the narrow strap should
be placed on the outside of the pipe. While both sjcraps may
be caulked, the narrow strap is the principal one in making
the joint water tight, and must be accessible for recaulk-
ing in case a leak develops in testing.

Triple riveted butt joints are used in longitudinal seams
where the required efficiency cannot be satisfied by any of
the simpler joints; or they should be used in the smaller
diameter pipes where the increased cost of a quadruple
Yiveted butt joint is more than the saving in the metal ef-
fected by its higher efficiency. '

TABLE 2—DOUBLE RIVETED LAP JOINTS e

Wi Dhmemel Bme .. 4 op  offaie
TS VIVCIERRTT I AR VR LA | e
Bhor | 5 1ger 69.5 s VI sV 8 & S A Rl 5
RS £ VLR TGRS e 1y ANl 1
. PRSI T VU TR TERERTT | 7 e RN
S Y § TP 68.9 3” i - laahifll ol 1
TSR | R e - B L R 4 T.P.

TSRO o AR 68.5  33%” 1%” 2%: 1142
AR & TP 68.5 3%” 15" 2%" TP,
IS b L 68.5 337 15" 214 T.P.

Quadruple riveted butt joints are used where maximum
efficiency is required in the longitudinal seams of pipes hav-
Ing a diameter of 4% ft. or more. For smalle}' diameters,
it would be advisable to compute the cost of pipe per foot
of length for both quadruple and triple riveted butt joints,
and for very small diameters it would be well to consider
also the double riveted butt joint. .

. _ Occasionally resort is made to quintuple riveted butt
Joints where a very high efficiency is essential, due to a
Necessary limit to the thickness of plate used, but on ac-
fount of higher cost and increased resistance to the ﬂow
of water, their use in pipe should be avoided if _ppsmble.
ey may be found economical for use iq _the joints of
tanks and standpipes, where friction is a negligible factor.

THE CANADIAN ENGINEER 197

Another type of joint coming into more general use,
especially for girth seams, is the single strap double riveted
butt joint. @ The strap is made the same thickness as the
main plates, and its mathematical treatment is the same as
that of a double riveted lap joint. Its particular ad-
vantages lie in the smooth surface it presents on the inside
of the pipe and, in girth seams, in the use of pipe sections
having constant diameter.

Joint Efficiency Principal Consideration

-The principal consideration entering into the design
of a riveted joint is the determination of joint efficiency.
Joint efficiency may be defined-as the ratio of the strength
of the joint to the strength of the uncut plate, and is

F16. 5—Bic CHUTE PENSTOCK, 9-FT. DIAMETER, WITH SINGLE
AND DOUBLE-RIVETED LAP JOINTS

usually expressed in percentage. The following formulae
may be used to determine the efficiency of the different types
of joints:—

Formula for Riveted Lap Joints

Strength of solid plate.

PLE

Strength of plate between rivet holes.

(P—d)tf. -

Shearing strength of one rivet in single shear for
single-riveted, of two rivets in single shear for double-
riveted, or of three rivets in single shear for triple-
riveted.

nsa.

Crushing strength of plate in front of one rivet for
single-riveted, of two rivets for double-riveted, or of
three rivets for triple-riveted.

ndte.

To obtain the joint efficiency, divide B, C or D, which-
ever is the least, by A.

T T

(1l

Formulx for Riveted Butt and Double Strap Joints

A = Strength of solid plate.
= i
= Strength of plate between rivet holes in the outer row.
= (P—d)tf. o T
= Shearing strength of two rivets in double shear for
double-riveted, of four rivets in double shear for
triple-riveted, or of eight rivets in double shear for
quadruple-riveted, plus the shearing strength of one
rivet in single shear for double and triple riveted and
three rivets in single shear for quadruple riveted.
= NSa+nsa.
D = Strength of plate between rivet holes in the second

row, plus the shearing strength of one rivet in single
shear in the outer row.
(P—2d) tf+mnsa.



