




EXPERIMENT 11

TO DETERMINE THE HORIZONTAL THRUST IN TWO HINGED PARABOLIC ARCH
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Figure 1-1 ST 331 Two-hinged parabolic arch.

1. GENERAL DESCRIPTION

The equipment allows direct measurement of the horizontal component of the abutment thrust of 8 two.
hinged parabolic arch by using a simple model. N
A pasabolic arch of uniform cross-section has oric end of the arch on a fixed hinged pin and the other is
‘on bearings on a horizontal force support. The horizontal movement of the roller end is measured by a dial gauge:
An inward displacement of the roller end is made by  horizontal load using a pulley and a load hanger. mdm@
displacement of the roller end is made by applying load hangers across the arch. Vertical displacement of the arch:
imeasured by a dial gauge, 3

1.1 Technical Data ———
L1l Arch + Mild steel 25x4.5(Approx) min @
600 mm span, 100 mm rise.
112 Loading point : 7, cqually spaced.
113 ST119 Horizontal force support e
114 Loading hanger 7en,
L1S Weight 71N+ 12 N+ 14xS N,
1.1.6 Dial gauge base plate 1 sets;
117 STIA! Dial gavge with magneic holders  : 2 required (separately supplicd).
12 Optional i3

121 STI31 Dial gauge with magnetic holder, 0-20 mm range  0.01 mm graduation.
122 ST 120 Horizontal force load cell with STISI Strain gauge indicator instead of

force support. I this case, only one ST131 Dial gauge with magnetic holder is re wired.
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Adjust left support to stay at the same level as the right support.
Hangs seven load hangers along the arch with equal spacing.
Hang the other l0ad hanger on pulley connected to the right support.

Setup a dial gauge at right support and the other at the mid-arch. Both of them are set at zero and
mark the position on track plate.

3.2 Test procedure for horizontal displacement due to horizontal load.

321
322
323

Place 2 N on the hanger on the pulley. Record both scale readings.
‘Add each 2 N more on the hanger and record both scale readings.
Release all weights on hanger on pulley.

3.3 Test procedure for uniform load.

Place each 1 N on each load hanger along the arch. Record both scale readings.
Add 2 N more on each load hanger and record scale readings.

1 N on load hanger on pulley and record scale reading.

‘more weights on load haniger on pulley until scale reading at support to be.
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The experimental reactions come out as follow:
W=1Nm , H=3' N

W =2N/m H=% N
W=3Nm | H=tg N
Case 1: W=1N/m
266-3|
Percent difference = ‘ > —2x100=12.5%
66 |
Case2: W =2 N/m
53317

Percent difference =

leou:n.s%

Case 3: W =3N/m

7.99-10]
Percent difference = "wg—ixmo =25.0%

e perent diffsencescome ou e high vles. Thee may b fom te tegtion of Ay
spproximation method, 50 the real theoretical Ao and &' shoud be Highe value and

Should alo higher values.
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