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‘Center of mass of two small wheels can be ealculated as following.

2.5lke 1 5.0kg
7.5kg

—— 12em _|

re 2-11 A truck with 2.5 kg and 5.0 kg, wheels

7.5(0) =5(12) .50 x=8cm.

“The small truck will be moved along the bridge at position of 80mm.,225mm. , 287mm. , 375mm. and
263 mm. The reaction at A and B can be caleulited as Table 2-1.

Position of center of mass on TRT) o
bridge in cm, from the lefl ]
support)

80 4743 2617

£ 225 0 73.60
292 2192 95,52
380 -10.96 5 4776
468 0 o
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Figure 2-13 Graph influence line of Ry
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Figure 3-1 Four spring load cells on structural frame

distance between support A and B, B and € and C and D to be 225 mm, 310 min.an

1 312~ Adjust
——  respeatively.

A B

UL oosmm ———510mm —

Figus

Place the bridge on top of all Vertical force spring supports symmetrically.

(¢
I

D
225mm —!

3-2 Adjust distance between spring load cells

and 225m,
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Figure 34 Adjust The bridge on Vertical force spring supports to be the.

:4 : Set scale reading on spring load cell A and B to be zero,

Place the total 7.5 kg ~ truck on the bridge slowly with the center of small wheelat
position 380 mim of scale on bridge,

=)

scile reiding -
| eding] hinge

A B c D

———310mm—L sospm—1' U
Place the 7.5 kg (73.6 N) - tnick on bridge.

|

i

Figure 3-5

3.1.7  Reading on scale reading while placing the truck on bridge and record it,

3.1.8  Move the truck out and set scale reading at zero,

319  Repeatstep 3.1.6— 3.1.8 about 4 - 5 times. '

3.1,10_ Repeat step 3.1.6 — 3.1.9 and change the position of the center of the small wheel 0 p

<= 168 mum., 80mm. and § mun (right of mid-bridge or zero number )
3111 Change the scale reading from mm. (o be N, and bring these data to plot the influence
at A and B.. Compare experimental values to the theoretical values.
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Seale reading: 1Diy, = 0,1\
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Figure 4-2 Graph influence line of Ry,
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5. SAMPLE CALCULATIONS
Experiment 1: Truck centor 4

AL80 mim from left support

bving load with center of mass of 73.6 N at position 80 mm. on bridge

ruck cente

Expuitment mm form left support

310

A

ad with center of mass of 73.6 N 7.5

at position 225 mn. on bridge

Figu

RA=0N
Rp=73.6N

0
vidifference of reaction at support A = x100=0%

73.6-75]

Yidifference of reaction at support B :[ x100/=1.9%

73.6
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Figure 53 Moving load with center of mass of 73,6 7.5 kg at position 292 mim. o bridge

My =0

RA (225 mm) =73.6 N (67 mm))
Ra=2192N %
ER, =0 .

RAFRp-T36N =0
Rp =73,6N'+ 2192 N=9552 N

Mlx 100 = 20.43%

Yadifference of reaction at support B =
95.52

Experiment 4: Truck center at 340 mm from left support

380mm e
67mm.
]
B = ) B T
A e fe H.m/T
225mm 310mm 225mm
Re’ Ro '

RC

Ra

Figure §-4 Moying load with center of mass of 73.6 N at position 380 mm. on bridge
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Figure 5-5 Moving load with center of mass of 73.6 N at posil

Re=0 andRp="73,6N
EMp =0

R (225 mm) = 0N (76 mm)
RA=0N

TR, =0
Ra+Rp-0N=0

Ry =0N
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Figure 1-1 ST 313 Influcnce line apparatus

1. GENERAL DESCRIPTION
“The equipmentis wsed for studying the reactions under various conditions of foad at all supports along

span bridge 1 s to be used with ST305 Universal Base Frame or ST300 Universal Structural Frame: (Separately.
supplicd) ®
“The bridge hias a cantilever cnd seetions and a suspended center section. The location of the sUpports is
adjustable, The supports are spring load cells with hei bt adjustment for measurement of loads. The deflee
{he bridge can be measured by dial gauges.
1.1 Technical duta
Bridge: End spun length  2¢a 300 mm.
Center span length © 150 mm.
ST 124 Vertical force spring supports « 1 4 ¢a. SON.
Rolling Loads : 25and SON.
Dial gage base plites . : 2018, .
ST131 Dial gauge with magnetic holders : 2 sequired (separately supplicd).

gauge with magnetic holder, 0-20 mm range x
and ST 1
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theory of influe
e, method wnd §131

An influence ine shows the varaton of s
Tengh of th st (sotem i 01 X

Tnfluence lines are di :
L © dingrams showing the effect

(A et orontocapsecoueiv2141

graph of the shear, stress, bending other effect of a move
versus the position of the Toad. (Hp/ sv'v‘,'wc'q e
o influence line show graphically howthe movementofa unitload
effest (reaction, axial force, shear, or bending moment ) at one point in the siructure . It
bending moment diagram (htp://courses.civil unlberta.ca/cived79/Handous/Influenee$i20

2.2 Principles

The principles and concepts about influence line depend on the beam-type structure. The ST}
is the beam-type bridge structure. For this type of beam, the pdndpksofmﬁ\un‘;m msL
i 2:2.1. The internal force may be either a transverse shear force o bending moment acting at some:
location along tic length of the bridge.
2.2.2. Influence lines for truss bridges are commonly used to show the. x'mgniludl: of the axial force. L
a truss member as a unit load travels across the panel points of the botiom chord. o
223 Influence lines for the reaction forces at extemal support locations are employed i all bridge types to}
determine the amount of load transferred to the bridge bearings.

23 Method .
The two comimon metiods for constructing an influence line are through consideration of 1) equilibriurm
6r2) by applying the concept of virtual work (i, the Muller-Breslau Principle). G

Dr, Foudd Fanous shows Miller Breslau principle in his paper in website:

http:/lwww.public.iastate.edw~ fanousice332/influence/multispanhtml.

The Miller Breslau Principle states that” the ordinate value of an influence line for any unction on any
nal to the ordinates of the deflected shape that is obtained by removing the restidint

strueture is proportion i %
 and introducing a force that causes a unit displicement in the’

corresponding fo the function from the structure
positive direction”

. Fouad Fanous shows influence lines of various types of forces on beams of figurel 8 (Uliows

pome
wrrih

Figure 2-1 Beam structure to analyze

i Reaction at A and B
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Support removed, unit load appli
From the igure 2:2 and 23, the influcnce fine

Figure 2-4 Moving load on bridge

Souree: Assoc. Prof. Dr. Sittichai Scangatith SCHOOL OF CIVIL ENGINEERING
INSTITUTE OF ENGINEERING SURANAREE UNIVERSITY OF TECHNOLOGY!

2.4 ST313 Influence line apparatus analysis |

Draw influence line of reaction at support A and B. |
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Figure 2-7 Moving load with center of mass of 73.6 N at position 225 mm. on bridge

RA 292mm 36N

k67 o Hinge

\‘ID

J
/4&" S : 3
225mm _J RB 310mm 225mm
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Figure 2-8 Moving load with center of mass of 773.6 N at position 292 min. on bridge





