SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

QUESTION BANK

DEPARTMENT: CIVIL SEMESTER: V
SUBJECT CODE / Name: CE 2302 / STRUCTURAL ANALYSIS-I

UNIT 2 — MOVING LOADS AND INFLUENCE LINES

(DETERMINATE & INDETERMINATE STRUCTURES WITH REDUNDANCY
RESTRICTED TO ONE)
PART - A (2 marks)
1. What is the use of influence line diagram (ILD)? (AUC Apr/May 2012)

¢ Influence lines are very useful in the quick determination of reactions, shear force, bending
moment or similar functions at a given section under any given system of moving loads.
¢ Influence lines are useful in determining the load position to cause maximum value of a
given function in a structure on which load positions can vary.
2. State Muller Breslau’s principle. (AUC Nov/Dec 2012 & 2013, Apr/May 2012, May/June 2014)

Muller-Breslau principle states that, if we want to sketch the influence line for any force
guantity (like thrust, shear, reaction, support moment or bending moment) in a structure,
¢ We remove from the structure the resistant to that force quantity and
e We apply on the remaining structure a unit displacement corresponding to that force
quantity.
3. What are influence lines? (AUC Nov/Dec 2012, May/June 2014)

An influence line is a graph showing, for any given frame or truss, the variation of any force
or displacement quantity (such as shear force, bending moment, tension, deflection) for all positions
of a moving unit load as it crosses the structure from one end to the other.

4. Explain the use of Beggs deformeter. (AUC Apr/May 2011)

It permits extremely accurate work in indirect model analysis.

For best results the deformeter should be used in a room with controlled temperature and
humidity so as to avoid disturbance of model deflections due to differential heating.

Extended periods of use of this deformeter may cause considerable eye strain.

5. State the three equilibrium equations. (AUC Nov/Dec 2010)
SH=0;3V=0;3M=0;
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6. Sketch the shapes of the influence lines for the support reaction and the hogging moment at
the continuous support B of atwo span continuous beam ABC. Assume the extreme ends A
and C to be fully fixed. (AUC Apr/May 2011)

A : ’
3 T E

B

Hogging Moment at B

7. Give the condition at which maximum absolute bending moment occurs in a simply
supported beam when a number of point loads are moving on it. (AUC Nov/Dec 2010)
When a series of point loads crosses a simply supported beam, the absolute maximum
bending moment will occur near midspan under the load Wcr, where Wcr is the maximum load in a
series of point loads.
8. Draw the ILD for reaction at the left support of a simply supported beam.

A B

' s F 3

T ]' e

Bp=1
A I\

9. Sketch the influence line diagram for shear force at any section of a simply supported beam.

AL

|3
F |‘ l
X I (1-x)
I

B

F

10. How will you obtain degree of static determinacy?

If the conditions of statics i.e., Y H=0, >V=0 and Y M=0 are alone sufficient to find either
external reactions or internal forces in a structure, the structure is called a statically determinate
structure.
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11. What is degree of kinematic indeterminacy?

Members of structure deform due to external loads. The minimum number of parameters
required to uniquely describe the deformed shape of structure is called “Degree of kinematic
indeterminacy”.

12. What are the types of connections possible in the model of begg’s deformeter?

(i) Hinged connection (ii) Fixed connection (iii) Floating connection

13. What is meant by absolute maximum bending moment in a beam?

When a given load system moves from one end to the other end of a girder, depending upon
the position of the load, there will be a maximum bending moment for every section. The maximum
of these bending moments will usually occur near or at the midspan. The maximum of maximum
bending moments is called the absolute maximum bending moment.

14. Where do you get rolling loads in practice?

Shifting of load positions is common enough in buildings. But they are more pronounced in
bridges and in gantry girders over which vehicles keep rolling.

15. Name the type of rolling loads for which the absolute maximum bending moment occurs
at the mid span of a beam?
(i) Single concentrated load
(i) udl longer than the span
(iii) udl shorter than the span
(iv) Also when the resultant of several concentrated loads crossing a span, coincides with a
concentrated load then also the maximum bending moment occurs at the centre of the span.
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PART - B (16 marks)

1. Two point loads of 100 kN and 200 kN spaced 3 m apart cross a girder of span 12 m from left
to right with the 100 kN leading. Draw the ILD for shear force and bending moment and find
the values of maximum shear force and bending moment at a section 4 m from the left hand

support. Also evaluate the absolute maximum bending moment due to the given loading

system. (AUC Apr/May 2012, Nov/Dec 2013)

Solution:
ad) Maximum pp-lf"i‘:'w: shear fb'n:a.:

Zoo kN 1.3 1%
\ng
D
A : B
- 2.23 +— 5y —¢

Posffr'm. ovdingle undey 200kn =

1-x

3 lz
ordinate undey 1ookn Lo - .
? ad - 0671‘5 = O 42

g
Maxirourn pesilive shay foree = {200 x 0:67) + (100X 0-4r2)

tve SF = 176 kw.

)

b.) negative sheay fove ;-

Qoo {ookn
2m

g o'é"N
A \I\I =g
£33

Meﬂmﬁm ovdindle updey jooknw = z, = T{E = 0.33
o.

38 ., =

1]

ovdinate  undey 2o00kn load 0. 082

4
Maxivoum Mgﬁaﬁt@. sheay fovee = Gaoxﬂ'-aa) '-"(2&}}{0-05{39

—Ve& SF = 494 kN
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COURSE FI LE ( QUESTI ON BANK)

¢} Maniaum Béﬁdl'hg Mowent :-

T y D

i x B
 —
+ 2y —————
ook 100 KN
g
A = B
) 2m 5
i = )

maxruws  ordinate of TLp (200kn) = ?C[ij-x)

= 2.4

Mawimum ovdinale at lookn = 267,55 - (.47

Maximurg  BwM =  load X Ovdinale
= [Cloox 2:67) # {.’rﬁbr#é?}j
Max. Bm = 70| keay M

d) Absolule Manimum bending _romart :-

| 200EN" jpopw

\L“-B.m—i

AT D2 T8

|L 6-5_?"‘-‘ ﬂb]'m; 5. 5m _A;
.. 200tN Jookw
Ar T ke
f- 5.5 "Fm;}' 5'5!“'}. Tf’

CE6501- STRUCTURAL ANALYSI S-1 PAGE 5 OF 24



SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

ordinate wnder 200w = x[1x) _ 58[12-55)
Lo 2

- 2.9

odinale undey tookn - 2°98 X265 = b
b5

Absolule Man. B m

\t

fooox 2:98) + (teox 1-&)

756 knm

2. A simply supported beam has a span of 16 m is subjected to a UDL (dead load) of 5 kN/m
and a UDL (live load) of 8 kN/m (longer than the span) traveling from left to right. Draw the
ILD for shear force and bending moment at a section 4 m from the left end. Use these

diagrams to determine the maximum shear force and bending moment at this section.
(AUC Apr/May 2012)

Al

Solution:
step I -Méximoum . Shear oforee <

E.famﬁv

o %ﬁu
A 5] 4 . B
™~ 02§

TLD ovdinate «fm posiive = d=% -4
| N
Moasivouvo  positive SF = load ¥ Avem

12 x [ 4212 0757

Ve SF = 585k

= o.?s—

W

step2:. Maxipwm —ve Shagyfowee ;-

Efab‘,’-m

Ilp -fm' negative ordingty = 31’4 = ﬁ: = Gt.:ag

(Ngla LTy pl¥ N%d’b"lﬂ' SF = 134 [{f:x by oigsj

~ve SF = 6:5kn
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3tep3 :-'f;’?a'xiwm .E»Qﬂffng mOm\’—:'nt 1

“[4 ".'.% = 4m.

Since e udf is -m'b'nﬁ ._Lnnﬂﬁr than the Span,
Maximum bending mement ocur vight of p.
N 27

&1.' b P 8 fe

k!

AL B
Maximur ovdinalz c:d:_'D’_ = 2{l-0) - 4[4’2*4;.)
, , o 7 ey P
= 24467
= load x Avea

Madmurn B iv?

= {2 _-",[’i'z_x@ x2'57)j .

[ MavBr). = 133, gy ko |

3. Aliveload of 15 kN/m, 5 m long moves on a girder simply supported on a span of 13 m. Find

the maximum bending moment that can occur at a section 6 m from the left end.
(AUC Nov/Dec 2012, May/June 2014)

Solution:
15

§ro

A ) 8
tflfw",_-“'ri'.f«’, IR, __.___,r :

step 1 maaimwem  positive ghear fove :-

TiLD fov POSJ'ﬁ've, O‘rdinqﬁ a:t D = f;: :’13_;_1‘_-'::&_54

ovdinate undey at ¢ = G_:;’:i;g-_z_ = 0.5
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,- IS Jesi Jrm
e
T / bz

- Fal - B
o-kb o
L bwo o BTO gy 2T
Maiwu m Posf‘b've. <heay 7{?!(6 = load x Mea
15x [ (05405
[E24r2)s |

= 2A5.87 kN

-

8tep 2+ Manimouws Negative sheay fore ;-

. 'I'Tb.:?-m )

otbne o

TLD fov ﬂé’-ﬂdﬁ"ﬂ- ovdinats ::.Z :,é‘_.: o 4d
D'}(ldl'ﬂ_ab— at ¢\ - 0-44
- | | ; .
Masiwom Negatve . 3F = |5 04 +0-077
! @a X[( h_}__)xs]

x| =

. = Dol jeny
Step 3+ Maxiowan Bending Mowent: -

) antvun I:-m’ding' moment wil ocey at » and ud! will ke
plated at *;; dictane |

ﬂ',; 'D B
G5 I2gn 37Sm,, 325w

323
.2‘5_{3 ;.S"
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ovdinale at p = I'—"—'H*W) 6[13"6) = 3.23
1 - i2
Ordinate at B = 323 , 3,50 = |5

Ordivate at A4, = 3.3 wh74 = 2:.5¢
: . b

Maximurs BN = load x Area

1)

15 x [C-?-Séx 1-25) +C 2 067 xh2g) + ( 15X 8.75)
* ({.»glx;-"i_axs-vr_ﬂ
/s x-f 2. 43]

Fﬂdw.em - '187-2-kum_ ' .

4. Draw the influence line for Mg of the continuous beam ABC simply supported at A & C using

Muller Breslau’s principle. AB = 3 m, BC =4 m. El is constant. (AUC Apr/May 2011)
Solution:

. B
ok 3 - 1 4 1€

To get TL fox Mg -
iy Apply aunit BMmat D,

TL oxdinate ot any x = YxB

L
LT

4 L

A'r M—fTﬁLJMf'I T
3 1 *_DL._’F

A ﬁ(" <
e ear—
En 2s, Fs, <
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Re, = ©6.233 L

g, = ©.3337T
Toring momerts about B,
P.x4 =)

=t =0
Re ,@ 25

COURSE FI LE ( QUESTI ON BANK)

The two Mgions ABand Be will be (lom sideref sefamtzly.

=Y %] a.-!:qny ® s

My = - ET dzz 1
e = ©.25% P — 0-333 L?t*lr)
ET d%

Ayt = TO-Z5x + 0333 (x-4)

ET d 2 z
__L = =025 He O 333 A=y
ET

= -(9-.25'_71_; 0. 3233 C'x—.!,.jg AL
¢ 7 —g= t e
The b@uﬂdcﬁy covrrd Hi art are
dY=0 at »n=nop Irg,:*_
P ¢, ¢

..a.zs.xg.)? +4e, 40

o

—

L

A

]
Er‘fm:"" 2573 L o7 % |+ ©-333 51-4)3

(3
! & .
© =
Er = -0.25%% '
%‘L 2AxT 4, 5 ©.3233 far—4)i
AEB, x= g : *
Cg, = dy)
B - — = | - O, 1
c Zo{m Be [ © 25;[4) +0.67 2 "“%’%ﬁ
ET
@'—? b‘_‘p ':j = | o 3
4 =_|-025x(4) .i.@.mxzf)fo-?&s('_o:j
Er 6 T
&
Yy, = ©-ol3
> ET
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For Hhhea =Zewne AB,

Moy = |- ©&.3330%
erdly o laaay—
do >
ET = £.3231° _ % 4c —
R IR
3
EI U‘ = £2.33233°X% _.2'"—1'{‘{31-'-&[’& —5@
A =
At X=02 y - oc.on
Exr
e = ®-013 = e

Atn = 3 Y=o,

O» o = o.322(3)°

()% +3¢, + 0013
2

&
Ca = 0.99 =)
B> exdy = 0. 333 %% _ o 4
dn 2
At A=o
— 1
“ea 'LJZ,J ET
S ETy = ©-333%3 _ %2, x + 0013 —(&)
5 . =z
- ! ©-3330% 2 2 50013
‘a“xﬁ ET l: & _.-2-'+ j @
= L _(_ 3-33) _ 1 1+23
ET e/ T & +"E;'
' Bag = 2-33

EX
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For the rc?iuﬂ CB,

) ovdimale for Mg = Yxs &

E
-"'2.5'_;‘. rousrn |+ onaa (-t
" [ 2-323

=&
For the Yﬂ?fﬂn BA,
2 g2
0-333%" X7 4x 30013
TL ovdimate for Mg :-'-y,_i.s: & =
) 2-33

The influene line ordinates are +tobulated

X fozen ¢ o [1-7s 135 | 4 | 5286 | 7
Lo =} o-4) O-24 o - 0.2 a

0- 4|

;}44\
A

D\/ﬁ c °

©.24

ILO for My

5. Draw the influence line diagram for the propped reaction of a propped cantilever beam

having span 6 m. Take El = constant. (AUC Apr/May 2011)
Solution:
— x —
A} &
/ 6 Q
yx,g ‘?IBB
=3
T
Re =)

a) To 3%&‘!2. the TLD :f'of Rg:-

&) Bevpve +the vestmint olue to Fe &WW‘E fufpof't.@
i A'PF"‘/ a ur?f't':dr‘sp-lawmmt Lupwa'm‘) at B,
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wher e =1 Hun y’xs i2 tha dﬂplt)ﬂeﬁwﬂf at sechion 2 due o

unit load applied ot B,
M = ~EI_£_J’_21_ :EB.% = {2

dx?
ET d*
S T
ET dy _ 2 —
T TG ©
ET y =-22 L cx4¢,—@
At ')l:tt'-;J dy
=0 ; =0
/ A
OE we geb
@ » =22
0-—-1‘/2*+CJ
_ ox2 _ (&)*
£, = 12 (:‘—22 = g
@=> :—z; + Xt L,
3 E
C?_ = 16_,—(;7‘ ':_‘_{_2_2._(!8”5)

Hen

!
@> Y = Er [’3;3"“@”‘72? —®
O

'7'.55 (d‘b?[ =c9-;: @ + (j[ﬂ) + (s, é—x

yBB: -.-_;’i -—-ﬁ@

TL ovdimate for g at X = Yyg
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A

p—_— b ——4#
ILp for Rg

b) ITLD for My :-
() Imtodue a hiﬂﬂe at A
i) Apply a unit ovtation at A.

)
A
%a
Due t® My =), D BgAlzc<| %E’B:*L—
My = - EZdRY %
dnz = &
Ezdii —
dyd 6
eT dy = - %2

Z - Tmote —O

EIlaf

li

s .

-2t

—— + (e —
3& 1 @

" xooiyzo

At XZbi =0 o 5 ong +bE,

i

36
4 e =_L v..—-"1+1)
At = b,
-2
[ = =
A EL

CE6501- STRUCTURAL ANALYSI S-1 PAGE 14 OF 24



SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

Nhg-;) [¥2 -5 df\a‘ide l‘;"xﬂ ‘EH GLA -

. ‘lg_.i-x)
TL oddinate at X foy M, = E - 3b
-2
Er
M, "(_'I:!. 2
. 48
A Cp =
(=2
Tio for My

6. A simply supported beam has a span of 15 m and subjected to an UDL of 30 kN/m, 5 m long
travelling from left to right. Draw the ILD for shear force and bending moment at a section 6
m from the left end. Use these diagrams for calculating the maximum BM and SF at this

section. (AUC Nov/Dec 2010)
Solution:

30 ke

—5m—

' h B
FI‘T(—— brsy it 24 Qm-———%ﬁ?
N |5 —
Step 1 : Maniwuer positive SE ;.

e,
A A
. an. )

H e L L0 #";“m_‘

ovdiwate at D - f-x _ 15-4

ordinale at ¢ = o

Mlarivua posr“Evé iF — . load x Area

= 3o x [(_____o'~6 Za'iax Sj

= 6525k |

Step 2 Maximumo Ngﬂa"h've TSF .

[}

01‘631’)4{1’ at D_ — 92/{ = ﬁg: = O
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L]
. '
C}Ydfnd'tﬁ. G‘l:t £ = Ug-{t‘ ki = 0 0é7

Moot 7LD N%uﬁ'w SF = load x Avea
' ‘ D.-J:-j-a-oé'?
3o x[(.__?l___..) r\'-fj

= 35N

C

Step 2. marisum Béxﬁfﬁq M@am_t "-.

Yy = 24 = 125 m fovm left of D

- BOJ
& !"W—'wh{v-m
M e et
p 7S (135,375, Sezs
¥ Iy £l

Cd

3.6

R A T
odivate at D = 7‘55?)*-: é(’"‘i;é = 3.4
ovdivale At B’ ':3'§- x 525 = 2. |
ovdivote at 4! -_3?5_'__ X 2 7:; = _‘2,'-35—

= lood ¥ Awea

1Y

30 [ (285 x12)+ [ fpr0TSxb2g)
+Hzax 375+l X r-s:sS-vr)J

= 3o x ly72
[ Mot Bm = 44004 kum |
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7. Draw the ILD for the forces in members U,L, and U,L; of the truss shown in figure.
(AUC Nov/Dec 2010)

u, u, U, U, U, Us Us
Im
Ly Lg
>3m Li3mL; 3m L;3mLs3mlL;3m
) 22
Fig.

Solution:
a) TLD for the member Uil, :-

U 2] JU2 Y3
N
ELL \\

.
| L 2w L, 3m L3

The natue of shear fove in Hhe panel L, Lz Chame
as the load ynpves fromn @ Ly te Ly

when unit load is at ® L, . shear fovw is
no.ﬁach‘m ondi fovee 10 vy, is teokon. when it is at
Ly , Hie fore in Ual, is Comnpresion

To find TLo at |, and at Ly and join hem
to gt the IL for shear N Fhe panel Liig,

Unit Lﬂﬂd is at Lz_r 31’?@37’ in i_:i’_g - EB

Ea -!‘ Eg = )
Tﬁlm‘n? momenl  about B

Faxig - Ixlz =o

Fg - 6-33

%H&zr iig Pﬂ"l'.@f‘_ a‘t'}—gLa :—-E‘Ez.. 033
wWhen Hae load is at Ly

CE6501- STRUCTURAL ANALYSI S-1 PAGE 17 OF 24



SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

Eﬂ"ﬂ'EE:—_i
EH)"lE'-—])(C,,:D
E.P- =%=0-S

<L Tre at g mﬁﬁfw)lLo%LémZm.

b)) TUp for the wember Usl, .

Ve v v, (P,
ol

L0 f

Loq\. o , Y ‘21’[.3

Junit load at &, :-
e =
'?‘Clltinﬁ momely  about B
Faxlg - Ixl2 =o°
p?ﬂ = 0673
Sineg = v o

Eg ~1 - Qosés” —p
8 = o.67 -~}
Cos g5

= 0_-4*? (comp)

it) unit load at L; :-
= =
Ea = 0.5
St vy -0
Ba — By’ —=p
8 = 0707 ('f_ﬂﬂh‘oh)
et i

-2
TLD o3 reveobay L.ralL}_

A}?{
w .-
O..{rr? _

T f!cs‘r ey

v, fi_-,:
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8. A beam ABC is supported at A, B and C as shown in Fig. It has the hinge at D. Draw the
influence lines for

i. Reactions at A,B and C
ii.  Shear to theright of B

iii. Bending moment at E (AUC Nov/Dec 2012, 2013)

4m D Iim B E
A > > c

o 2 %

gm
I i

Solution:

a.) Influence lines «fof By ,Pgond B, :-

O TL for Ba .-
Duz +to hj‘nﬂg at D AD will behave as a 3/s beavo . The reattion

at D, when it acts upward at P on AD, dowpward action at D
of DBC . Any load op DBe will havwe no effect on AD.

y B% J'—ISa'x—*—d'
A— x
A D
7
2 , £ e
P Pay E Al

H—— Loy —— o B> —— 20— b —A

whey a unit load 2 on AD

At =0 : Ry = I.
At =4 Rp =0
when XF4 L BpTo.

) TL for By :-
when a unt load is on AD.

E,ﬂ = I-2
i
EP': /- "E.ﬁ -

=%
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T"Jﬂ’ﬂg morment abeout ¢,
Rex8 — Bpxll =p

SEB - AxN
X1 zo
i
Re = ux _ ux
4x8 32

When =0 Rgco.
At w=y Re = 1-375
when 4he load is o DBC  the reattion at Dl 2ew
Taxm? momnt about C
Ep X8 - 1 (1s~xD =0 .

Eg = i5-x

=
—

g

Whenw x=4 . Bp = 1-375

X=7 . Bg =1
A= U5 EB _—
(@) TL for B, :-
iwheyy the wnit load iz on 41:,! load’ a't.D'-‘% L
Tc:um‘ng mements qbeout 8
_3.%*“3 - Fexg = o

Re = - 3%
3

wWhen n=o . g o
Ll S ﬁg:—o.%‘?br_
b hen the (oad s ovey Dac B, =o,
Tdﬁﬂ? mements about B,
—!(7-") ~Eex g =o

E¢=_7"_*Z.

8
X=4 2 B =-o07s
A=7F Ee =0

=15 ;. B¢z
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A b B a
375
; Fe
Ee

. 37%

b) TLD for Sheay 4o the Wght of B [Fp).-
whey +he load ic on AP Fn = R,

Eﬂ‘:'_a-x— ;F:-B‘__“_
Sz B

22
n=0 . fg =0
=4 - Fe = 0375

when +he load is Owr DB, Fg = —B,
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COURSE FI LE ( QUESTI ON BANK)

Explain the procedure and applications of Beggs deformeter.

(AUC May/June 2014)

Introduced by professor G.E. Beggs of Princeton University in 1922, Beggs’ Deformeter
addresses all the minute experimental considerations in applying M-B Principle for model

analysis.
Fig. 3.25 (b) shows an experimental setup using Begg's Deformeter. Fig. 3.25 (c) shows

a single Beggs' Deformeter gauge.
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The gauge is made up of 2 metal bars held together by a pair of spring loaded screws.
The bars can be separated by a precise distance with the aid of several pairs of plugs (Fig 3.26).
Of the 2 bars, one is called the fixed bar. This has to be fixed to the drawing board with a pair
of wood screws. To the other bar, the model, suitably designed and shaped to simulate any
given structure, is attached. Three types of connections with the model are possible. (Fig. 3.27).

1. Hinged connection, in which the model is pivoted to the moving bar. A hole in the
model engages into a pin on the moving bar.

2. Fixed connection in which the model is clamped to the moving bar using a fixing plate
and 4 screws.

3. Floating connection in which neither of the beams is fixed to the drawing board but is
kept afloat on a plate of glass, supported on steel balls which rest on another plate of glass,
Here the model is attached to both the beams of the gauge using serrated metal strips about
3 mm wide and 25 mm long. To complete the floating gauge connection, the model has to be cut
in the region, between the 2 bars of the gauge while normal plugs are in position.

(a) Calibration of plugs

For determining how much displacement is effected by each pair of plugs, normally a
cantilever arrangement is employed. The arrangement is shown in Fig. 3.28 (a) to {e). The
cantilever can be 100 mm long from the face of fixity to the target point.

The normal position is when both the slots in the gauge are fitted with normal plugs. A
micrometer microscope is positioned over the target. This instrument is capable of measuring
movements in the x and ¥ eo-ordinate directions correct to 0.004 mm. The initial readings are
noted with normal plugs in position.

For x displacements we use the 2 pairs of thrust plugs. First remove the normal plugs,
and introduce two large thrust plugs. The target points would move in x negative direction.
The FM microscope would measure the x movement in the microscope units. (It is not even
necessary to convert this into microns or millimeters since the units would cancel off.) Next we
introduce two small thrust plugs. This would move the target in x-positive direction. The FMM
readings would indicate the actual movement due to small thrust plugs. The net movement
between the x positive and x negative extremes is the displacement effected by thrust plugs,
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(b)) Experimantal Setup
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To calibrate the moment plugs (o, O),
(z) Observe Y reading of target with normal plugs in place
(ii) Observe Y reading with moment plugs as in Fig 3.28 (e) (small plug above and large
plug below). This would cause target to meve downwards (Y-negative).
(iii) Observe Y reading with moment plugs inter charged causing upward (Y-positive)
movement of target. .
The difference between readings in (i) and (iZ) above divided by the length of the can-
tilever would give the calibration value of moment plugs.

(&) Filar Micrometer Microscope

I'his comes with a heavy metallic stand and can be set up above one target point on the
model at a time, )

Because of the large magnification what we think is a circular target looks like a fipure

with jagged edges. So special care must be taken in making targets in the form of black filied
in circles.

Fig. 3.29

In the field of a f m. microscope a single diagonal secale serves for hoth » and »
displacements. The diagonal scale is the main scale which is served by an outside drum scale.

The 3 intersecting lines x, ¥ and D can be bodily moved in the field of view of the micro-
scope.

If we want the x movement of the target we first makey line tangential to the target and
take the main scale reading on D-line. After the target has shifted, we again bring v line
tangential to the new target position shown dotted. This line iz marked as ¥'. Now the D line
has moved along the diagonal scale to D’. R’ is the new main scale reading. We can use the
drum to bring the D’ line to the nearest whole main scale reading to get the fraction of the
distance from the whole main scale reading.

Recent trends in f.m. microscope is to adopt digital indicators in which the displacement
of the target can be read off a monitor attached to the fm.m.
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