International Journal of Civil A International Academy of Science,

Engineering (IJCE) 4
ISSN(P): 2278-9987; ISSN(E): 2278-9995 u Engineering and Technology

Vol. 5, Issue 1, Dec - Jan 2016, 69-82 Connecting Researchers; Nurturing Innovations
O IASET IASET ’ ¢

ENHANCED METHOD OF PARTICLE IMAGE VELOCIMETRY APPLI ED TO MEASURE
THE SCOUR PHENOMENA IN BRIDGE PIERS

ANTONIO CAMPA-RODRIGUEZ !, FERNANDO RAFAEL ASTORGA-BUSTILLOS ?
CORNELIO ALVAREZ-HERRERA 3, JOSE G. MURILLO-RAMIREZ *
& GUADALUPE ESTRADA-GUTIERREZ °
1233 niversidad Auténoma de Chihuahua, Facultad deniieg, Nuevo Campus Universitario,
Circuito Universitario S/N, C.P, Chihuahua, ChiMéxico
“Centro de Investigacién en Materiales Avanzadd3. SMiguel de Cervantes 120,

Complejo Industrial Chihuahua. C.P, Mexico

ABSTRACT

In this work is reported an enhanced methodologthefparticle image velocimetry (PIV) developedneasure
the velocity of soil particles in real time withetlpurpose to study and analyze in high detail ttenpmenon of scour in
piers of bridges. It was used a lab model reprasgrat pier of bridge by using a cylindrical barides of a rectangular
water channel with transparent walls, provided waithelectric pump to create a controlled water.fRitayer of selected
white sand was deposited on the bottom of the waiannel in order to simulate a flow of a mixtufenater and soil
impacting over the cylindrical bar representing gher of bridge. The movements of particle in thexfof fluid lit by a
sheet of light layer was recording in video formaing a high resolution camera with an acquisitiefocity of 164
images per second and caption of 404 x 244 pi¥etsm the videos acquired were obtained the velogttors of soil
particles in the water flow which originate the sceffect in the bridge pier using specialized wafe. These velocity
vectors of soil particles were used to represeaplgcally in real time the scour velocity distrilmut that occurs at the
moment of erosion of soil at the bottom of pier.eQof the remarkable results of this research shbepresence of an
oscillatory movement of water flux around the cglliical bar, representing the pier of bridge, whiclginates fatigue to

the soil particles in direct contact with the wédtax leading in this way to erosion.
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