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The HollowDeck

Background

The determination of concrete integrity, especially in con-
crete bridge decks, is of extreme importance. The effective
life span of a bridge deck is only 15 to 20 years, but the
associated substructure and superstructure of a bridge can
last considerably longer. If knowledge about the internal
structure of a bridge can be gathered quickly and efficiently,
that information can then be used to detect problems
before structural failure occurs, prevent unnecessary
repairs, and reduce costly maintenance schedules. Current
systems for testing concrete structures are expensive, slow,
or tedious. Current state of the art systems for the determi-
nation of concrete integrity, especially delaminations
include:

» Ground Penetrating Radar (GPR)
e Ultrasonic Pulse-Echo

* Impact-Echo

» Direct Observation

Although Ground Penetrating Radar can potentially provide
a CAT scan like view of a bridge, the enormity of data col-
lected prevents real-time analysis. Further, GPR has inher-
ent problems with ghosting and signal signature overlap.
Ultrasonic Pulse-Echo techniques typically must have a
direct contact to the bridge often through the use of a diffi-
cult to maintain water bath. Impact-Echo techniques are
easy to implement and interpret, but time consuming to use
on large structures because the measurement is made at
discrete points. Direct observation by coring, chipping, and
under bridge inspection, although reliable, is extremely time
consuming particularly for evaluation of large bridges.

The older method of locating delaminations in bridge decks
involves either tapping on the surface with a hammer or
metal rod, or dragging a chain-bar across the bridge deck.
Both methods require a “calibrated” ear to determine the
difference between good sections and bad sections of con-
crete. As a consequence, the method is highly subjective,
different from person to person and even day to day for a
given person. In addition, archival of such data is impracti-
cal, or at least improbable, in most situations.

System Description

The Diagnostic Instrumentation and Analysis Laboratory
has constructed the HollowDeck, an instrument that auto-
mates the chain-drag method of concrete inspection. The

Figure 1. The HollowDeck in its present configuration.

HollowDeck is capable of real-time analysis of recorded
signals, archiving of processed data, and high-speed data
acquisition so that post-processing of the data is possible
for either research purposes or for listening to the recorded
signals. The detection system includes a microphone with
an amplifier, a data acquisition system, a computer for data
processing, a pair of headphones for signal monitoring, and
a chain for excitation. This equipment is mounted on a
hand-pushed cart (see Fig. 1). The chain, which is hidden
from view, is attached to the bottom of the cart and drags
along the surface of the bridge deck.

Figure 2.The HollowDeck, in action, performs the same
regardless of traffic conditions. In this particular configura-
tion, a second operator lays down chalk lines to ensure
consistent, accurate coverage of the deck.
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