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Project Description:

The main purpose of this project is to assess flieeteveness of fiberglass wrapping in

reducing the corrosion degradation rate of concretdumns. To evaluate the

effectiveness of the technique, the research tedlmse four different assessment tools:

(a) Half-cell potential measurements to assesssion rates in selected wrapped and
unwrapped columns.

(b) Sonic and ultrasonic non-destructive measunesnef the general structural integrity
of selected wrapped columns

(c) Travel-time tomographic imaging of three cresstions of selected wrapped
columns

(d) Testing of concrete core samples to confirm-destructive evaluation results and to
provide validation for the conditions of the wragpmslumns



Progress Report

WisDOT officials identified the thirteen bridges ane County, WI for this research
project. These bridges’ columns have been treayedrbpping them with fiberglass and
epoxy to reduce and prevent corrosion of the std®rs and the reduce the degradation
of the concrete. Table 1 summarizes the WisDOT nanaelocation of the Dane County
bridges with fiberglass-wrapped columns.

The bridges were visited by the research team dumvo weeks in May 2007. The
survey included visual inspection, digital photqarg, and light-tapping with a mallet to
evaluate the integrity of the fiberglass-wrappetuicms. During the visual inspection,
the research team identified several heavily dashagéumns (e.g., bulged failure at the
column bottom, complete wrapping failure, etc.).aBwles of the identified damaged
columns are shown in Figure 1. Table 2 summarizestrvey results.

Table 1: Location of bridges with columns treatathviberglass wrap.

Bridge Date_of f_|ber Location Bridge Date_of f_|ber Location
application application

B-11-17 Mid-1990’'s Ct-K / IH90/94 B-28-45 Mid-19%0 Ziebell Rd. / IH94
B-13-113 | Mid-1990’s Ct-AB / IH90 B-28-50 Mid-1999)’ Ct-F / IH94
B-14-144 | 2006 Church St. / IH90 B-53-6p  Mid-1990’s USH 14 /1H90 EB
B-13-172 | 2006 USH51NB / IH90WB B-53-66 1994 & 1994 | USH 14 /1H90 WB
B-28-35 Mid-1990’ Airport Rd / IH94 B-53-71 Mid-B®@'’s STH59 / IH90
B-28-40 Mid-1990’'s STH 89 /1H94 B-53-73  Mid-1980’ Ct-M / IH90 WB
B-28-43 Mid-1990’'s Ct-Q / IH94

Table 2: Summary of investigated columns

Bri Number of bridge Number of fiberglass- Number of damaged Column location in the
ridge fiberglass-wrapped .

columns wrapped columns ColUMNS highway
B-11-17 9 3 0 NB(2), SB(1)
B-28-35 9 2 0 EB(2)
B-28-40 9 3 0 EB(2), WB(1)
B-28-43 9 1 0 WB(1)
B-28-45 9 2 0 EB(2)
B-28-50 9 2 0 EB(1), WB(1)
B-13-113 9 9 0 NB(3), SB(3),
B-13-144 9 6 0 NB(3), SB(3)
B-13-172 8 4 0 WB(4)
B-53-71 9 4 1 NB(3), Center(1)
B-53-75 8 4 0 EB(4)
B-53-65 12 5 2 EB(3), WB(2)
B-53-66 15 5 0 EB(3), WB(2)




d fiber wraps in bridges (a) B-53-0065 (EBedtron), (b) B-53-0065
(WB direction), and (c) B-53-0071 (NB direction).

Figure 1: Fai

The research team also evaluated traffic levelsestichated the available working space
to help decide which columns would be selecteddsting during the research program.
The research team also requested input from Wisbi@dials regarding:
(a) WisDOT's salt application protocol and schedule
(b) Bridges' year of construction, year of fiberglasapvapplication, and the
condition of the columns at the time of fiberglagap application
(c) The fiberglass wraps’ specifications for all suredyridges
(d) The research team also requested WisDOT suppodilact concrete cores and
evaluate the chloride ion content (WisDOT will soppthis activity)

The research team will use this information to celevith input and approval from
WisDOT officials, the columns for in-depth evalueti(e.g, sonic testing, travel time
tomographic imaging, half-cell potential readingsid chloride ion content). In this
guarterly report, eight representative columnspaesented based on the overall range of
column conditions, testing environment, overalesabf the working crew, and minimal
traffic disruption. Table 3 summarizes the locatmmthese representative bridges and
columns.

Table 3: Selected bridges and columns for testing

No. Bridge Location Selected column Remarks

1 B-28-0040 STH 89/ 1H-94 (WB) Column | Fiber-ywed column

2 B-28-0040 STH 89 / IH-94 (WB) Column H No fiberapped column

3 B-28-0045| Ziebell Rd. /1H-94 (EB Column B Fiberapped column

4 B-28-0045| Ziebell Rd. / IH-94 (EB Column C Nodr-wrapped column

5 B-13-0144| Church St./1H-90 (NB Column A Newdiglass-wrapped column
6 B-13-0144| Church St./1H-90 (NB Column B Newdiglass-wrapped column
7 B-53-0065| IH-90EB /USH-14 (EB Column B No wrapistress evidence

8 B-53-0065| IH-90EB /USH-14 (EB Column C Delaatied / Hollow sound




Summary of Representative Columns
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Figure 2: Bridge B-28-0040distribution of columns under State Highway 89

Figure 3: Bridge B-28-0040 (from Highway 1-94 — WB directiori®) view of possible
working environment and (b) detailed view of thieefiglass wrapped column |.
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Figure 4: Bridge B-28-0045: distribution of columns undeelZell Rd.



Figure 5: Bridge B-28-0045 (Highway 1-94 EB direction): (agw of columns A, B and
C, and (b) detailed view of fiber wrapped column B.

3) Bridge B-13-0144 (Highway 1-90 — NB directioolumns A and B

Figure 6: Bridge B-28-0045: distribution of columns underu@th Street

1
Figure 7: View of bridge B-13-0144 (Highway 1-90 SB directjcand columns on NB
direction.



4) Bridge B-53-0065 (Highway US 14 — EB directio@plumns B and C

Figure 8: Bridge B-53-0065: distribution of columns undetelstate Highway 1-90

Figure 9: Bridge B-53-0065 — View of Columns B (unwrappeéwdence of distress)
and C (wrapped — EB direction)

Preliminary NDE Testing

The research team tested three different columderuhe B-28-045 bridge (Figure 5) to

evaluate the integrity the concrete in the fibesgtawrapped and non-wrapped columns.
In these tests, P-wave velocity measurements vag&entalong vertical cross sections as
shown in Figure 10. (The collected data will be bamed to obtain tomographic images

of the internal velocity distribution within the erete columns.)

In this progress report, the estimated P-wave w#scare presented for preliminary
detection of internal defects. Measured P-wave cids at different elevations are
plotted in the Figure 11 to 13. Low wave velocitieglicate the possible presence of
degraded concrete (see Figure 11). Therefore, frasave velocity profiles can be used
as an indicator of defected concrete locations.



Figure 10: View of piezocrystal accelerometers, instrumentachimer, oscilloscope and
data acquisition computer used in the measurenidtnave velocities.
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Figure 11: Measured P-wave velocities on column A (fiber-glasapped column —
wrap indicated by the shaded area).
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Figure 12: Measured P-wave velocities on column B (fiber-glasapped column —
wrap indicated by the shaded area).



(w) uopens|g

Figure 13: Measured P-wave velocities on column C (unwrapgmamn).

Circumstances Affecting Progress/Budget:
The Pl was notified of the award approval on No#" 12006 and the winter season

prevented the collection of field data.

Gantt Chart (modified).

Nov/Dec | Jan/Feb | Mar/Apr May/Jun | Jul/Aug | Sept/Oct
Tasks 2006 2007 2007 2007 2007 2007
0. L|terature review and . 100 %
corrosion testing instrumentatio
1. Survey of wrapped columns 100 %
2. Half-Cell potential 20 %
measurements
3. Non-destructive Evaluation 50 %

4. Retrieval of Core Samples 0%
5. Analysis and Interpretation 25 %
6. Final Report




