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Failure In Connection
1—Shear stresses in bolts
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3—Shear failure in plates
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Fxamople:

For the shown bracket which connected the column by 5 bolls
20 mm diameter it is required to find:

1 — the moaximum shear stress in bolts.

— the maximum bearing stress in plates.

— the maximum shear stress in plate.

— the maximum normal stress in plate.

— Calculate the forces in bolt a.
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HUE julud) @le 204em.t pred) g5 WG
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| F F, F,
@%\ Af FasT v
S A% F, = 5.94 1 2eo),)) sokasdl o8 L gusne
// \\ IFZ
&/ N o |F,= 7.251
ﬁ oo i3
f F,
#0 = tan~" ?5=398
7.256Cos ¢
For bolt a 5.57t 4.37t

7.251
;
a?—» 0.6t D 4 4.64t © 5.241
7.25 Sine
1.2t 'R

R=NV*+H* =\ 4.372+5.24% = 6.82¢
oo S 0sS ol W
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g G—H v # 20cm——~
T x* = 2*(6‘)+3*(4) 120 cm?
TY?=3+(5)+1+(0)%= 100 cm?
2r2=Xx%+ Z2Y? = 220 ecm?

golll Jadl b

V= saoluadl vae 21‘2 (%)

Ve—©° F i (4) =491
| AV J-"'J' M, (Y)
,a..LmJI KRV Z'r*?

V=—o=: r 25 (5) =628t

R=\V*+H* =N 4.912+523% = 7.177t

R=7.177t
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Fxamople:

For the shown bracket which connected the column by 5 bolls
20 mm diameter it 1s required to find the maximum value of
load (P ) so that :

1—the maximum shear stress in bolts don’t exceed 0.9 t\em?2
2—the maximum bearing stress in plates don’t exceed 2.2 t\em?
3—the maximum shear stress in plate don’t exceed 0.7 t\cm?
3—the moaximum tensile stress in plate don't exceed 2.2 t\em?

6 P 10P
— - -
\4 | 1 | \4
1.5P—3 i} | h —» 2P
e | e §
I ' I ~
-|—|—-—-¢—-—44—-
(N " (N L
o I
ne | el
| i : Bracket plate
C 240 10mm th. — | __ p____Il_ |18mm thicknes
40cmy A 16 4 35¢cm
Flevation
| ]
Plan
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M; = 10P+47 — 6P +52+ 1.5P +10+ 2P« 10 =198P cm.t )
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© 11 16P {E
po & 11 S
I I N
P I -
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Critical JI jlewedl Sas0 -v
el ‘J.oJi Lo
el

Critical

N 7\( N Bolt
N N
N N7 N N

10 P+6P

M, 0 ) Jasd) M, o W) Jasdl
My 3o Critical J) slamall le (8531 Josdl 5 ol ) Josdl Gl oy -¢
ool Wiyl Lenbs Jiady (it lall g

o } o) @RS

9.5// N | 7 \

/
e
=
\
/

My J) wforceJl
>o 59l

Yo gl My Il i 43 553801 05509 J) ole g3lg Hlamse 952y Ul (5

M, =4+ F, +9.43 = 198P — Eq.1

F, = 5.12P 1
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#0=tan"! % =32

F, (x)=5.12 P Sin32 = 2.71 P ¢
F, (y) = 5.12 P Cos 32 = 4.34 P t

# V= gloll Joo + gl )l o3l g5 (Fy) JI 4SS0

el vae
V= ’5"P + 4.34P=7.54P t
851 JasJi
H= " b G5 obs¥l b (F) JI A5,
el vae
H=—32 4 271P=341P t
R=N\V?+H* =N (7.54P)*+ (3.41P)? =8.237P t

R =8.237P1

. Critical J) Hjlawd) gle Shear & Bearing stressesJl auwasd -0

Shear stress on bolits

R
mxA¢

q,=

8.237P 2
= = 0.90 t\ Cm P =0.6831

Bearing stresses

Plate Ut JI o el 3n0

R
q9, = JI
b & L bmin, / 2 Channelsdl 4
_ 7177 2 —
q9,= 2z 1 8 2.2 t\ Cm P =0.961

Connections Subjected to Torsion
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ULl 43 b o) Shear & normal stresses

Shear stress on plate

on plate JI cawss -1

6P 10 P
——-- T
V.2 I 1y
1.5P » N ; 1 1 T
I P I 1 g
| 1 & | @ Il I S
- R |
| e —ie—— T
1 N I i
? ne | el ’
——
— e
4 4
40cmmy — 16 35¢cmy

SST ol G 5 doliae U1 4 555 ST oo 40 Shear stress ST Clusd
glisy) J5T wie 5o g2 sall 4o 5 Anlise J3T (I plud TOP JI g0 343

9 lidl Ul 3
A
10P

12 +1.8
= 0.70t\ Cm?

9oz =1.5

qmax

=1.5

P=1.01t

-3
T2

Qy
e 12(7,X: X
\ 10P
S.S.D N,
1.8
Sec 1-1

leale 555 (Al daluadl (¥ (833 Shear stress JI dwlyo @l Zliso ¥

, 99cmmy A

1.8I

las 3,8 48591 5,441

e (S g Sec 71—1 daliwo uds Y I 4 Sec 2-2 Ll I zlos ¥
Critical J) yad U JWL 3 6PJ) g0 o J3T 5,43
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Normal stress on plate

Naaale Libins, Straining actionsd) ol Eus 2 sections duwslyo I oo

6 P 10P
\/ _"u_'z'j(L?_l"_ \/
1.56P—3 %.i: —H ] —»2P
: S
SIR S AU N
LY SN — T
o ﬁ_f é_ T?' —
e | o4
EFARNTE
__J___‘\/L___L__
40cmmy A 16 4 35¢cm
For sec. 1—1
N = 2Pt(Tens.)
M,=10P+39 + 2P« 10
=410P cm.t
M,=0
Anet=b*t_7?*¢*t J1 By
Nt ¢ bl s y % R
2P
=20+1.2-2 +2%1.2 =19.20m? 20X 4 — X
tb - i T
IXnet = -2 (¢*t) *h’z
12 T2 Y410P
3 cm.t
- %— 2(2+1.2)%5°
= 1080 Cm*
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Tensile stresses b

N M, S 2
fi=+ + =5 Y
1 Anet IXnet
_, 2P ,410P ,, _ . —
= +19.2 + 7080 10 = 2.20 t\Cm P =0.56t
For sec. 2-2
N = 1.6Pt(Comp.)
M,= 6P + 44+ 1.5P+ 10 M,=0
= 249P cm. t
Apet =bxt —1TxDxt J1 By
gl b ppalaall e y T
~71.5P
=20%1.2 -2 x2x1.2 = 19.20m? 20X ~HF— X
tb’ 2 - H
IXnet: -2 (¢*t)*h’
12 T2 v2491:
3 cm.
= %- 2(2+1.2)+5°
= 1080 Cm*
Tensile stresses b
s
f=+ 1 My
1 A’net IXnet
_ _1.5P  249P — 2 —
alatry + 3080 10 = 2.20 t\Cm P =098t
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¢ o3 Soladll o,> ¥ 44 ,L0ll
Tx?=4+(8)%= 256 cm?
TY?=34+(5)°= 100 em?
2r?=2Xx%+ LY? = 356 cm?

_ ol Jas) N M;

4 gaoladdl dae X2 (%)
ve—2 ;§§P(8) = 7.64P t
oW M,
gaoluaedl vae X2
ve—222 , 20005) - s.41P ¢

R=\V*+H* =\ (7.54P)%+ (3.41P)* =8.237P t

R =8.237Pt
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