
39 

APPEN DIX II. 

The following experi ments on riveted joints were made by Pro­
fessor Tetmajer. The plates were of Low-Moor boiler pla te quality, 
and gave the following results when tested in tension :-

Tensile stl'ength 
E longation 
Reduction of area at fracture 

56,000 to 58,000 IbR. per square inch 
24 '5 to 22 ·6 pel' cent. 
39'5 to 38'4 " 

The rivets were also of wrought iron, and were put in and closed by 
hand; they were 0·66 in. in diameter, and 2·6 in. pitch. 

The first four tests consisted in the determination of the admis­
sible distance of the axis of the rivet from the end of the plate in a 
joint having double covers and one row of rivets on each side of the 
joint in double shear. 

F IRST T EST, FIG. 1, PLATE, V . 

Distance from centre of ri vet hole to the edge of the plate 
2 x 0 '66 1'32 inch 

Effective plate area 
Effective rivet arcH, 

(dou ble shea1') 

2·86 x 0'308 0'88 squH,re inch. 

4 X 0.342 1'33 ,. 
" 

The joint opened slightly at 22,000 IL:;. and failed 'at 50,500 by the 
fracture of the plate between the rivet holes. 

R esistance of plate 57,000 Ibs. pel' square inch 
R esistance of ri vets :37,000" " " " 
Pressure on the bearing area 126,000"" " " 

Distance from centre of rivet hole to the edge of the plate 

1'8 X 0·66 1'2 inch 
Effective plate area = 2'88 X 0'32 = 0'905 square inch 
Effective rivet area (double shear) 1'33 square i11ch 

The joint opened slightly at 22,000 Ibs. and failed at 45,000 Ibs by the 
fracture of the plate between the rivet holes. 

Resistance of plate 
R.esistance of rivets 
P ressu re on the bearing are.a 

50,000 Ibs per square inch 
:34,000 Ib8." " " 

110,500 Ibfl. " " " 
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TH IRD T EST, Fws. 3 AND 4. 

Distance from cen tre of rivet hole to t he edge of the plate 

Effective plate area = 
Effective rivet area 

(double shear) = 

1'45 X 0'66 0 ·96 inch 
0'84 square inch 

1'33 
" " 

The joint commenced to open at 22,000 Ibs. and failed at 38,500 Ib8. 
by fl"acture of the plate in the manner shown in Fig. 4 

Resistance of plate 45,500 lb~ per square inch 
Resistance of rivets 29, 000 lb~. " " " 
Pressure on bearing area 99,500 1b8." " " 

F OURTH TEST, F IG. 5. 

Distance from the cent r'e of L"i vet hole to the edge of the plate 
1'45 X 0'66 0 ·96 inches. 

This join t was similar to the last, it began to open at 22,000 Ibs. 
a lld failed a t 40,000 Ibs. by fractUl'e of plate in the manner shown 
in F ig. 5 

Resistance of plate 
R esistance of rivets 
P ressure on bearing area 

44,000 Ibs. per square inch. 
30,000 Ibs. " " " 
97,000 lbs. " 

The three following tests were made on joints having one cover 
plate only on the t op and consisting of a t hrough bottom plate. (See 
P i". 6, 7 a1/d 8, Plale v. ) The joint in each case occurs in the centre 
of the group and symmetrical with reference to the axis of the joint; 
t he distance f rom the centre of the ri vet hole to the end of t he plate 
is 0·96 inches. 

FIF'L'H TEST, FIG. 6, 

One row of ri vets with the cover plate arl"allgerl next to the joint . 

Effective plate a rea 0 '915 squa re inch. 
Effecti ve rivet area (two ri vets 

in single shear") 0 ·66 squa t'e inch. 

The joint began to open at 44,000 Ib~, and fracture occured at 
80,000 Ibs. across t he ri vet holes in t he plate. 

R esistance of plates 
Resistance of rivets 
P ressure on the bea ring area 

44,000 Ib,., . per square inch. 
60,000 I b,.,." " " 
98,000 Ibs. " 
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SIXTH TEST, FIG. 7. 

Two rows of rivets, with cover plate arranged next to the joint. 

Effective plate area 0'91 square inch. 
Effective rivet area (four 

rivets in single shear) 1'33 
" " 

The joint opened slightly at 55,000 and failed at 104,500 Ibs. by 
fracture of the plate between the rivet holes. 

R esistance of plates 
Resistance of rivets 

57,500 Ibs. per square inch . 
39,500 lb." " " 

SEVEN'l'H T ES1', FIG. 7. 

Three rows of rivets with the covet· plate arranged next to joint. 

E ffect ive plate area 0·91 5 square inch. 
E ffective rivet area (six 

rivets in single shear) 2'05 " " 

The joint opened slightly at 55,000 Ib~. and failed at 103,500 Ib8·. 
by the fracture of the plate between the rivet holes. 

Resistance of plate 
R esistance of rivets 

56,000 Ib~. per square inch: 
26,000 Ib8. " " 

The four following tests were made with one through plate on the 
bottom next to the joint and one through plate between the joint and 
the cover. 

E IGHTH T EST, F IGs. 9 and 10. 

One row of rivets with cover plate separated from the joint by 
one t hickness of plate. 

Effective plate area 
Effective rivet area (two 

rivets in single shear) 

0'91 square inch. 

0 '66 
" " 

The joint opened slightly at 48,484 Ib8. and failed at 125,400 Ib8. 
by fracture of the bottom plate between the rivet holes. 

Apparent resistance of fractured plate 
Apparent resistance of rivets 

45, 500 Ibs per square inch. 
63,000 Ibs " " 

NINTH T EST, FIG. 11. 

Two rows of rivets with cover plate separated from the joint by 
one thickness of plate. 



Effective plate area 
Effective rivet a rea (four 

rivets in single shear) 

0.91 square inch. 

1.33 
" " 

The joint opened slight ly at 84,000 Ibs. and failed at 141,000 Ib8. 
by fracture of t he bottom plate between the rivet holes. 

Apparent resistance of fractured plate 
Apparent resistance of rivets 

51,000 Ibs. per square inch. 
35,000 Ibs. " " " 

T ENTH TEST, F IG. 12. 

Three rows of rivets with cover plate separated from the joint by 
one thickness of plate. 

Effective plate area 
Effecti ve rivet area (six 

ri vets in single shear) 

0·91 square inch 

2'00 
" " 

The joint commenced to open :;lightly at 92,5000 Ibs. and fail ed a t 
150,000 Ibs. by fracture of the bottom plates between the rivet holes. 

Apparent resistance of plate 54,000 Ibs. per square illch 
A pparent resistance of rivets = 25,000 lbll. " " " 

ELJ.~VBNTH 'l'BS'l', FIG. 13. 

Four rows of rivets with cover plate separated from the joint by 
one thickness of plate. 

Effect ive plate area 0·9 1 square inch 
Effect ive rivet area (eight 

rivets in single shear) 2'66"" 

The Joint opened slightly a t 99,000 Ibs. a,nd failed at 153,000 Ibs.· by 
the fracture of the three plates and cover between the rivet holes. 

Apparent resistance of plate 55,000 Ibs. per square inch 
Apparent resistance of rivets 19,5001bs. " " " 

CONCLUSIONS. 

The results obtained from the first four testll show that with a 
single row of rivets 011 each side of a joint , having double covers and 
rivets in double shear, the distance from the centre of the hole to t he 
end of the plate must be greater than 1'5 times the diameter of the 
rivet. 

In the case of a joint having two or more rows of rivets on each 
side the distance from t he centre of the rivet hole to the end of the 
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plate may be made 1·5 times the diameter of the rivet, with both 
single and double cover joints. 

In the aITaugement of cover, plate::;, and joints shown in Figs. 
9 to 13, P late V. , there is always a loss of strength due to bending, 
which in the cases tested varied from three per cent. to eight per cent. 
showing the impo[·tance of aITanging lhe plates and cover symmetrically 
with reference to the joint . 

The experimell ts 8 to 11 abo show that it is quite sufficient to 
provide It rivet area equal to the effecti ve pla,te area, and that thcre is 
no increase in strength when this rivet area is in exccss of t.hat ill 
the plate. 
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PLATE II. 

Photo. 1. 

Photo. 2. 

Photo. 3. 

Photo. 4 . 

Photo. 6. 

Photo. 6. 

Photo.3a. 

PHOTOGRAPHS OF T H E S PECIM,EN S OF RIVETED JOINTS T AKEN AFTER THEY W ERE TESTED. 
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PLATE V 
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