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Analysis of Riveted Joints — 1

A riveted joint may fail by shearing through the rivets (single or double shear),
crushing the rivets, tearing the plate between the rivets, crushing the plate or by
a combination of two or more of the foregoing causes. Rivets placed too close to
the edge of the plate may tear or shear the plate out to the edge but this type of
failure is avoided by placing the center of the rivet 1.5 times the rivet diameter
away from the edge.

The efficiency of a riveted joint is equal to the strength of the joint divided by
the strength of the unriveted plate, expressed as a percentage.

In the following formulas, let,

d = diameter of rivets; p = pitch of inner row of rivets;

D = diameter of holes; P = pitch of outer row of rivets;
t = thickness of plate; S, = shear stress for rivets;

t. = thickness of cover plates: S, = tensile stress for plates;

S. = compressive or bearing stress for rivets or plates.

S (2) Resistance to tearing plate between rivets
. ={p—Dns, .
(3) Resistance to crushing rivet or plate = dtS,

) For Single-riveted Lap-joint
. . i d*
e {1) Resistance to shearing one rivet = T S,
4

Double-riveted Lap-joint

(1) Resistance to shearing (wo rivets=

27rd?
S5
4

(2} Resistance to tearing between two rivets
={p—D)s,

(3) Resistance to crushing in front of two riv-
ets = 2d1S,

Single-riveted Lap-joint with Inside
Cover Plate

(1) Resistance to tearing between outer row of
rivets = (P — D),

(2) Resistance to tearing between inner row of
rivets, and shearing outer row of rivets =

2
(P~ 2D)S, + %’- s,

(3) Resistance to shearing three rivets =

(4} Resistance to crushing in front of three riv-
ets = 3rdS,

(5} Resistance to tearing at inner row of riv-
ets, and crushing in front of one rivet in
outer row = (P —2Du§, +1dS,
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Analysis of Riveted Joints — 2

Double-riveted Lap-joint with Inside Cover Plate

(1) Resistance to tearing at outer row of rivets
=(P - D)S,
. . ) 4md?
(2) Resistance to shearing four rivets = ——§,
(3) Resistance to tearing at inner row and
shearing outer row of rivets
nd?
=(P-1D) tS,+—4—Sx
{(4) Resistance to crushing in front of four riv-
ets = 4¢dS.
(5) Resistance to tearing at inner row of rivets,
and crushing in front of one rivet=

P-1 %D) S, + 1dS,

Double-riveted Butt-joint
(1) Resistance to tearing at outer row of rivets

(2) Resistance to shearing two rivets in double
2

. d
shear and one in single shear = 5—1-—S,

(3) Resistance to tearing at inner row of rivets
and shearing one rivet of the outer row =

2
(P-2D) 1S, + -‘%ss

(4) Resistance to crushing in front of three riv-
ets = 3tdS,

(5) Resistance to tearing at inner row of rivets,
and crushing in front of one rivet in outer
row = (P —2D) t§,+1dS,
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Triple-riveted Butt-joint
(1) Resistance to tearing at outer row of rivets

=(P—D) 5,
(2) Resistance to shearing four rivets in double
: d?
shear and one in single shear = -9-11—-S3

(3) Resistance to tearing at middle row of riv-
ets and shearing one rivet

2
=(P—2D) 1S, + -“%ss

(4) Resistance to crushing in front of four riv-
2

. ) d
ets and shearing one rivet = 4dtS, + -LS,

(5) Resistance to crushing in front of five riv-
ets = 4d1S. + dt.S,

Dimensions are usuall

specified in inches and stresses in

pounds per square inch, See page

1383 for a discussion of allowable stresses which may be used in calculating the strengths given by
the formulas. The design stresses are usually set by codes, practices, or specifications.

Gail5s waigs dxSiils
ol Cxain § elc alSibily




A-W

K NS as) —

o

s
Y L2

RSy

P ITIIIEIE
IETTIITITS

{ te

SINGLF DOUBLE

SHEAR SHEA

R

OF RIVE1 OF RIVET

} t |

SHEARING CRUSHING TEARING
OF PLATE OF PLATE OF PLATE
OR RIVET TO MARGIN

Types of Rivet and Plate Failure

t

¢

TEARING BETWEEN RIVETS

Rivet Lengths for Forming Round and Countersunk Heads*

G
I—GRIP-1 }«GRIE*| %GRI]: ~| : (,RIPO——|
-78 78 78
—-- Ll T - -
G—=bs [Epn | (s D=
}«LENGTH‘l I« LENGTH ——i “LENGTHOl l-—LENGTHJ
To Form Round Head To Form Countersunk Head
Diameter of Rivet in Inches Diameter of Rivet in Inches
T
Grip | 1» ] % I ¥ I % l 1 Il/al 14 || Grip 1 I % I Ya I % l L ! x‘/si 1Va
m n
Inches Length of Rivet in Inches Inches Length of Rivet in Inches
%3 Bt k|2 17 3 R T 173 1 1 e tha ] el ...
b4 1|2 2 P17 1 17 A B % | Va|tValis |13 ...
Y4 1% |2 |2 | 2Yaf20 | ... | ... ¥4 || k|1l ...
®oj2 22|22 ...} ] i [t 1] ...0...
I a2 | 2% |2l | 238 | 234 | 24 I R Bk 1Y |11k
8% 2Bi2a |2 |2k 23278 (3 1% | a1 18 |16 | 2 2
s |20 2% | 2% 2% 1273 348 s ]2 2 2 2 2 2 | 214
1% (2% [2% 2% 283 38| 3V 1% (2l |2 p2ls | 2Va | 2l | 23 | 2%
i 2413 3 3l 3ba |33k | 3 14 2Va [ 2ba ] 2ba | 2% [ 238 | 212 | 21n
% |3 i3kt islh|sle 1% 2% (2% | 238 | 218 [ 22 | 2% | 238
1Y 3|3V |3Va|3lal3%k 33|30 E7) 2% | 2% | 2% | 2% | 2% | 2%4 | 234
78 |3Va 3|3k |33 |[3%]|3% 18 2Ya 2% 2% | 2% (2% 1 2% | 28
2 3ol | 3% 3% 3% 4 2 2 (2 2% |27 2813 13
28 |38 3% |33k 4R | 44 2l4 38| 3 3 3 3 3l | 3ls
2V 3% | 3%k | 3% 48 1 4Va | 4Va 2l4 3va | 3le ] 38 | 38 | 3ka | 3ba | 304
2% |4 4 |4 48 | 4V | 4 | 438 2% 3% [ 3% 3% | 3% [ 3% | 338 | 3%
2ln Al a4l au| a8 42| 4 2lh 3al3afste |3 |3le] 3% |3
254 aValava | 4Va l 4B 42 [ 478 | 45 2%4 3% 1 3% 1 3% | 3% |3 | 3% 34
2Y [ 438 4% 48[ 42 | 4% | 4¥4 | 44 2% 3% | 3% | 3% 3% | 3% | 3% | 38
28 | 4% 4B 4B | 4B |4Vl 4B s 2% |4 I 3B |3 | 3% 4
3 ool 4% 4¥a | 4B 5 |54 4% F 481 48 | a8 | 418 | 418
3 ahl{4%k|s |sW|sta|sh 3 aa ) aVa | aVa | 4Va | 4Va | 4V
34 s Is sla | shat g3k s 3V 4B 1 48 | 48 | 48 | 428 | 48
I s lselstulsmisla|sly ESZ 4142 4a | aln 4l ] 42
3l ¥ s slatsh]sh 3l 4B 4R | 4B | 4% | 498 | 438
3% shlshislhlsmsdul s 3% 4% | 4¥a 1 4% | 4% | 48 | 48
3% 5% 5% | 5% | s¥ i sk | sl 3% 5 s s |s s |5
3% s | sVals% | sk 3% s | s lshs|skae}sielsls
4 o 5% 6 6% | 614 .| sVasia ) sVa|sVal sla
4 6 6ls | 6Ya | 638 | 638 48 s¥ | s |3 | 53 | 534
4V4 618 | 62| 6ls | 6Lz | 61 F17) salshisla]siat s
43 63| 612162 | 638|638 49 SIS 58|58 5%
4 62| 6% | 6% | 6% | 6% || 412 5Ya | s¥a | s¥a| 5% | 5%
4 6% | 6% 1 6Y4 | 6Ya | 674 48 6 16 |6 |6 |6
4¥ 6Ys | 6781618 7 7 4¥s 68 {618 | 68 | 68 1 614
478 o7 17 |7%|17% 48 6Ya 1 6Yval6va | 6Va| 6l
5 TR Va7V 5 Lo 6% 6| 6% | 6%
sl 7Va i Ve | PR 7R [17] . eaiela] el el
54 | 7| 7 sVa 6% 1 6% | 6% | 6%
5% 78 | 78| 7P | 7% 5% 6% | 634 | 634 | 6%
s Yal | 78| 78 5ln 68 68|68 674
5% T 7% | 8 ] 5% 7 7 07 17
¥ 8 8 81k | 8k 5% Tval 7% 7% | 7V
5% 815 | 848 | 813 | 84 578 TR BT | T8

* As given by the American Institute of Steel Construction. Values may vary from standard
practice of individual fabricators and shouid be checked against fabricator’s standard.
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