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Inspection of A Deteriorated Bridge Pier Cap Using Common

Nondestructive and Destructive Test
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Abstract

Nondestructive testing techniques have been historically and commonly used to evaluate
the quality of existing concrete structures. The techniques utilized included visual inspection,
hammer sounding, Schmidt hammer rebounding, and ultrasonic pulse velocity testing
including tomographic imaging. Results of the nondestructive tests were used to determine
areas to be tested with local destructive tests. These tests included concrete compressive
strengths, chloride testing, and petrographic testing. The overall results indicate that inside
core of each of the pier caps are healthy. On all of the pier caps, extensive exterior concrete
layer rehabilitation needs to be completed. This paper shows the application and
interpretation of common nondestructive testing techniques and the consequent repair,
rehabilitation, maintenance decisions and safety assesment.
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Hammer Sounding

Schmidt Hammer

Ultrasonic Pulse Velocity

Direct Corner
Poor condition Overall poor
Poor condition to Poor condition to to condition at slice 1
Northeast | S | approximately 10.2 cm from | N | approximately 10.2 cm | approximately |and poor condition at
front face and at top corner 10.2 cm from | top of slices 2 and 3
front side at north corner
P-oor condition to Poor condition at bottom
S | approximately 10.2 ¢cm from | S . Overall .
portion verall poor
front face and at bottom Poor condition | condition at slices 1,
P Poor condition at north and P Poor condition at bottom to 2, and 3 at north
Northwest south bottom corners and north portion approximately corner
Poor condition to boor condition to 71.1 ¢m from O'V'erall poo.r
. approximately 20.3 c¢m from N RO front face condition at slice 1
front face and at top and pp v 1o at south corner
from front face
bottom
. . Poor condition at top
Poor condition Poor condition to .
3 . v 30 5 3 e v 10.2 of slices 1, 2, and 3
toapproximately 30.5 cm approximately 10.2 cm Poor condition at north corner
from front face from front face ) )
to Overall poor
Southeast approximately | condition at slice 1,
Poor condition to Posr condition at to 1010.? crnf from ind poorfcoll?dlt;)n a(;c
N | approximately 10.2 ¢m from | F and along south ed 1: ront face ottom o S, ice 2 an
front face g g top of slice 3 at
south corner
P ditd d Poor condition at
g oor condition at-top an bottom of slices 2
bottom portion )
. . and 3 at north
Overall good condition on Poor condition
Southwest corner
north, front, and south faces | at top corner ..
s Poor condition at top
Poor condition at south .
F i of slice 3 at south
bottom corner
corner
Tomography Visual Inspection Core Test
Concrete cover spall and 40.68 MPa(5900 psi)
Northeast | Poor condition at top and bottom | exposed reinforcement at top 0.354% water soluble chloride

north corner

content

Poor condition at top and bottom

on north side

Serious crack lines at bottom

30.54 MPa(4430 psi)

Northwest . north corner on front side 0.509% water soluble chloride
Poor condition at bottom on .
. and at bottom on south side content
south side
Poor condition at top on north Concrete cover spall and 41.64 MPa(6040 psi)
Southeast side P exposed reinforcement at top 0.319% water soluble chloride
on front side content
) . ) . ) 40.40 MPa(5860 psi)
Southwest Poor condition at bottom on A few crack line on north 0.266% water soluble chloride

north and south sides

and south sides

content

Note. N:notth, F:front, S:south side
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