Chapter 1 C|V|I|++ee

Normal/Allowable Stress ---> Quaiiowable = P = oy s
MPA A mm

if there was change in diameter, make section and take XF “P”
*Remember : if Tension Remove Area of Bolts from A
if Compression ignore bolt area and consider it with rectangle

: N
Single Shear ---> T = P
mpa A mm’
P *When design :-
Double Shear --->T = — N Take Bigger diameter, Smaller Force
mpA 2A mm’
P N
Punch Shear ---> T =
vmpa 2 Tir*¥(thickness) mm*
; P
Bearing Stress ---> QObearing = ———
MPA Abearing mm?

; i MPA
Two wooden members with clearance ---> Taiowable = Uuitimate

MPA F.S
T —_— P N
vpa 2width[(L-clearance)/2] mm’
P N

Double Sh ith bolts ---> T =
ouble Shear with bolts --> -ln-npA 2(number of bolts)Aboit mm?

Ultimate Stress ---> QOuitimate = Puttimate N
MPA A mm?
Puttimate N
TUItimate —_-
MPA A mom
Factor of Safety ---> F.S = Puttimate N
PAIIowabIe N

Ovultimate MPA

F.5 = OAllowable VIPA
Required Area to Resist shear caused by axial load ---> £ = T P — N
allowable
Chapter 2
Strain---> € = —— mm Tension ---> & (+)
L mm

Compression ---> E (-)
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GPA“1000 Hooke’s Law
Stress-—-> O=E &
MPA N mm ETI l"rt:r_v Ifﬂ':
elongation ---> § = PL €= + E E E
g ~ EA |
GPA*1000 e POy n oy Vo,
C° mm y= - —_
e =Qa(ATIL E E E
vo,  Voy o,
] ’ i - & __& Ey = = = +
Poisson’s ratio ---> \| = - = - E E E
&Ex &Ex '
GPA
Hooke’s Law in Shear ---> T = Gy
MPA Rad
o _ 2 go GPA
Modulus of rigidity ---> G = E¢
GPA 2(1 +V)
MPA
K — Gmax
Gave
MPA
Chapter 3
Shet;r strain ---> — O ’ = Nno r oy = ﬂ
Ymax L Ymin L Y L
*r-->radius of cylinder, L --> length of cylinder, ® --> angel of twist
=G m (ro* - 1)
M?); T}f Polar MOl ---> } = °2 ' I *For Hollow Shaft
Stress ---> J = Jp .
MPA J = nr * For Cylinder
T*r
Stress ---> ,\Pl:xax I * Solid Cylinderical Shaft
N.mm m r2=mn(ro?-ri?)
T Lmomw
q) — G J mm? * Rad to Degree = ®*180/m
Rad cpa+1000 * Degree to Rad = ®*n/ 180
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Chapter 4 o O Civilitee
Flexural Stress > O, = oY N-mm -C§ .. | il sl ) SV il
mpAa I mme + e

+T

*y --> distance between Y for whole shape and point of moment “up +, down -”
*The tail of moment always Tension, and the head always Compression

mm
. . * 3 * .
Centroid ---> 7 — ZY' Ai —_ (Ashaper*Centroidshape1) + (Ashape2*Centroidshape2)
mm ZA, mm Ashape1 +Ashape2

. . bh? o
if Symmetrical ---> 1 = if NOT-Symmetrical ---> [ = X1 + ZADy?

mm* 2 mm mm

Shape 1 Shape 2

3 3
I = ZI + ZADy2 —_— I?II; + '?Ig + [Ashape1*(centr0idmain- centrOidshape1)2] + [Ashapez*(centrOid
y main = CentrOidshapez) 2]
Strain ---> & = )
1T _ M
F - ﬁ For Rectangle For Circular
bh?2 nd3 M Nmm
1 — — = Gm X — T &
Section Modulus ---> n§m3 5 ’ ns1m3 32 7 Oma S mm’
. . Mmax N.mm
Design of Beam For Bendeing Stresses ---> § — ——
mm*  QOallow MPA
: E -My My
Modular Ratio ---> n = E: ’ Gshape1 — I— ’ OShapeZ =n I
4
Relnforced concreat ---> (bh’) % =nAs(d-h’)
N *d --> distance between top of conc and center of steel
o = P My N.mm *b --> shape base
MPA_ + K * L, mm *h’--> distance between top of conc and new top of steel
mm?

*The plus or minus depends if it’s Tension Or Compression

Chapter 5
. MmaxYpC N.mm

Max Compression Stress ---> Oc = ——— |

MPA I mm

. MmaxYpT N.mm
Max Tension Stress --—-> O = —————
MPA I mm*
. Mmax N.mm
Omax = S *Most of CH5 is Same as CH4
MPA mm?
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Chapter 6

N
. . \'} :
Shear Stress in Rectangular Section ---> J = Q mm
mpa I mme
mm

section*

mve —=1.5 l N *Use it when Rectangular Section and centroid in the middle*
MPA A mm

Shear Stress in Circular C-S ---> Jmax—=1.33 Jave = gX
N
Shear flow ---> § = VQ mm
I mme

NF Number or nails rows / Strength of each nail

Nail Spacing ---> S = F Shear Flow

CivilHee
S St S -

*Q --> A*Y “area of needed section*distance between Y for whole shape centriod of needed section” .. b --> Base of

CiviliHHee
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Chapter 7 MPA MPA MPA MPA VIPA

Stress with angel “x” ---> Q@ = O'X-;O'y + G"ia" cos2® + Txysin20
MPA

MPA MPA MPA MPA

MPA
Stress with angel “y” ---> Oy = G"; O, G"io" cos2® - Ty sin20
MPA
MPA MPA MPA
Taryr = - M sin2@ + Txycos2Q
MPA
*the direction of stress does matter, T+ or C- VPA MPA VIPA
MPA MPA a a >
. . x~Jy
Principal Stress ---> @1, = 0.+0, + \/(T) + Tyy?
MPA 2
*For O1 use +, For O2 use - then check if T+ or C-
MPA Corresponding
L. normal stress
Principal Angel --> tan2®p = % , Op, Op+90
x=Jy
MPA MPA Dp1 Op2
*Use @p1 for example in Stress with angel to check which stress goes with which angel
. . MPA MPA MPA MPA MPA
Orientation MPA 2 0.+0
- —_— X
Max Shear ---> Tmax = (M) +T2 7 0= —5 + Os=Qpt45
2 y MPA
Mohr’s Circle :-
VIPA MPA MPA
O0:+0
amgx — % i R
min
R = Tmax
MPA
2T«
tan2®p = %
P~ 0.0,
MPA MPA
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. N.mm N
; iy T*r Qoo
X — = pn ’ Ox = D:(y_ Jmm4 7 :J,xy— bImm4
MPA A MPA I mmt MPA MPA mm
mm?
*For Hollow Shaft *For Cy Iinzer
[= n (ro4-ri4) I = "4r
4
*For Hollow Shaft *For Cylinder
Q = 2/3 (ro*-1) Y= g_x
*For Hollow Shaft *For Cylinder
) = m (ro? - rif) nrt
=7 2 1=73
Chapter 9
B9y =

*intergrate 2 times to get C1x + C2... then use boundry conditions at V=0 & V=max

EI® = equation from table”shapes”
Chapter 10

*Le --> distance between zero moments

GPA*1000

2 s+ *always take smaller I
Critical Load ---> P = _T°E] mm y

N Le2 mm Short Column A<32

Le = | dius of . Med Column 32<A>120
Slenderness ratio ---> \ = = r --> least radius of gyration Long Column A=120

Imin mm*

A mm?

radius of gyration ---> ¢ =

Factor of Safety ---> F.§ = PI;" N *always take smaller F.S
N

ore Pcrt N
Critical Stress ---> Q1 =
MPA A mm:
*Check .
*if true .
Gcrt < Gyield """" > Pat = Pt

*if false, try to find less area, less P, you can get it from question

GPA*1000 GPé\EI 000
mE _ LL}
Critical Load > QOat = ———= => —53 —
mea (Le/r)2mm A

CiviliHee 23 Civiiittee




CivilHee

CANTILEVER BEAMS R e i
Beam Slope Deflection FElastic Curve
| F Pz PC P
e N i B — T — 'U _— T — u _— T — L x
*%E; wx = 5o mx = "3 e OL=%)
e L ol -
M ML M7 M
......... T = ] x T — ‘pu:= - —_— Y= = —
------- Vo El 2EI 281
k L ol L
wi? wl'
=—— =—— -4 Lx+x
=GRl mx Bl )
. V, . v=- W 0F -100x+50* -x°
= 2481 = 30BI 120LEI ¢ )

Civilitee 2% Civiiittee

: el mWIMm;lﬂ!l Lioell
W www. Civilittee-HU.com

Ciwvili -HU.com



CivilHee
Contaveed Seam Sopes dDetctons Y T e st

BEAM SLOPE DEFLECTION ELASTIC CURVE MAXIMUM MOMENT
v p
A hj " S . r:~—{1’c a), forx>ao 1 i
/ I;—-"“ =g Mo, (ot x=0)= Pa
oy T B — (3L-
1 x T You™ g7 Q-9 B
'/r_-_- L .___| l”m{—x* Llorr<a
| ﬂ-.
1I
EERERYY
=i} - N : = =u.'£.2
=%E O - BET Vou * SET v 24}:!& dlx+ 6L M fatx=0)==3
o t—— 5
-
_:__H_H;;’r— ] A f ML v, Mol Myr’ M, (otall x)=Af
|J”n = - T ' e
- L |
. - e-aune )
[ ] I [ l o . L .. O=xs L i?
ﬁ—ﬁj =" AE = 3L b M, (ot x=0) = ¢~
L L q‘ﬁ T T T L
' 2 E : 1 L=x<]
"
EE%_,
" o el - Wt ) T Wil
| —— i"*-' O 141._; Var I0E] ve ﬁuu.ﬂ =10L%x+5 L'~ x') H_[nl:=l}i=—2"—
| L ._I E".

CivilHee
A nall dundigll pamdt) daagdSYI disll

www. Civilittee-HU. com

Civilittee -

wwwwwwwwwwwwwwwww




CivilH¥ee

el qm.qul ) daousSYI izl

vilittee-HU.com

SIMPLY SUPPORTED BEAMS
Beam Slope Deflection Elastic Curve
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Simply Supported Beam Slopes and Deflections by ek
BEAM SLOPE DEFLECTION ELASTIC CURVE MAXIMUM MOMENT j
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