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Introduction

The Washington State Department of Transportation (WSDQT), in search of a
method for protecting concrete structures from the intrusion of chloride ions,
identified the following chemical sealers, from laboratory tested sealers reported
in NCHRP Publication No. 244, as being the most effective in providing a

chioride ion barrier:

® Chem-Trete Silane
* EA Sealer

* Penetrating Sealer 1854

This experimental project was designed to provide field experience, and an
evaluation of the method of application and the effectiveness of one of the above
sealers on newly constructed bridge girders and piles. The contract
specifications allowed the use of any of these three sealers. Chem-Trete was

selected by the contractor.

Study Site
The Naselle River Bridge (101/24) was selected as an appropriate structure for
the chemical seal experiment, due to its marine environment location. The
bridge is located on State Route 101, five miles north of the town of Naselle (see

vicinity map).

Chem-Trete Silane sealer, manufactured by Dynanit-Nobel, Montville, NJ, was

selected for this structure. This sealer was applied to the concrete in multiple



coats, as required to obtain the application rate recommended by the

manufacturer.

The sealer was applied in 1984 under WSDOT Contract No. C2641. The
preparation of the concrete surface, application method and rate of application,

workability of the sealer, uniformity of appearance, and problems were

monitored for post-construction reporting.

WSDOT Post-Construction Report entitled "Naselle River Bridge 101/24,
Chemical Sealers as Corrosion Inhibitors,” WA-RD 105.1, dated March 1987,

describes the post-construction monitoring.

Tests and Evaluations

No control girders or piles were provided in this experimental project.
Therefore, all field sampling had to be done on prestressed girders and precast

piles that were treated with the silane sealer.

Core samples were taken in the field for permeability testing in the lab. The
prestressed girder web of the south outside girder of Span 1 was selected because
of its ease of accessibility from dry land. Four core samples were taken from the
web of this girder. Also, eight chloride powder samples were taken from this

girder.

It would have been desirable to take core samples from the columns of the piers
for premeability testing, but the pneumatic suction devices for holding the core

drifl to the concrete will function only on flat surfaces. Therefore, the only field



sampling available was chloride sampling. Chloride samples were taken from
the three columns of Pier 2. Two samples per column were taken, one above tide

level and one below tide level, for a total of six samples at the pier.

The rapid chloride permeability test results are compatible with those for a high
quality concrete exposed to a saltwater environment for eight years, but not one
treated with a moisutre intrusion protection system. The chloride content of the
samples below the tide mark is extremely high, indicating that the protection
system is not preventing the intrusion of chlorides. See Appendix A for compiete

test results.

Conclusions

The results of the testing indicate that the silane sealer has been ineffective at

preventing the intrusion of chlorides into the concrete.

Recommendations

An attempt was made to contact the manufacturer of the product to obtain their
evaluation and conclusions on the results of the Department's test data. The
manufacturer could not be located at the address shown during the construction

year or at any forwarding address.

Based upon the test results, it is recommended that this product not be used by

WSDOT as a protective sealer on reinforced concrete structures.



Appendix A
Testing



WASHINGTON STATE DEPARTMENT OF TRANSPORTATION

INTRA-DEPARTMENTAL COMMUNICATION

DATE: Oct. 15, 1882

FROM: R. G. Finkle/Bob Allisonnﬁa
PHONE: Scan 234-4664

SUBJECT: Naselle River Bridge
Silane Sealer Testing

TO: A. H. Walley/O. R. George

Per your request we obtained 4 concrete core samples to
determine chloride permeability and 8 powder samples to
determine chloride content from Span 1 Girder E on the

subject bridge. Additionally, 6 chloride samples were
taken from the columns at pier 1. The results are at-
tached.

The samples on test report Lab #CL-4951 were taken from
the columns. The odd numbered samples being taken below
the high tide mark and the even numbered samples above
the high tide mark. The "A" designation represents a
sample taken from @ +to 3/4" depth and the "B" repre-
sents a sample taken from 3/4" to 1-1/2" depth. Samples
on Lab #CL-4952 were taken on the girder at the ap-
Proximate same locations as the permeability cores. The
"A" and "B" samples were taken on the outside of the
girder and the "C" and "D* samples were taken on the in-
side (non-exposed side) of the gZirder. Note that chlo-
ride content below the tide mark is extremely high.

The rapid chloride permeability test results shows num-
bers that you would typically expect of a high gquality
concrete, but certainly not one treated with some sort
of moisture intrusion protection.

My conclusion is the stuff didn’t work. BROGE AND
STAUCTYRES
Wha 17

REA LTS
=TS
- i g Sk
! ' YA 5 w1

ad!

iy L
oL CHAJY
TERTE a0 NIy

S J. 6 !ng m_'gmlércg{
- 1 FIRKER
S F e Ny

[

N L \l oE
. HITNEY




”,/’

WASHINGTON STATE DEPARTMENT OF TRANSPORTATION - MATERIALS LABORATORY
PO Box o7 Ulympia/ 165% % Thnd fve Tumwater/ Wa 98504
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WASHINGTON STATE DEPARTMENT OF TRANSFOATATION
HEADUUARTERS MATERIALS LABORATORY

LA NUMBER CL-4051 M51654
BRIDGE NUMEBER DATE TESTED 091692
CONTROL FIELD DATE SAMFLED OBQ4972
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WASHINGTON STATE DEPARTMENT OF TRANSPORTATION — MATERIALS LABORATORY

PO Hox L6 Olyimeria/ 1655 5 2nd Ave Tunwatsr/ WA
Cheqnial:y Seation

Task wf: Chlorides

Date Loagad Lz 08/21/92
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