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Shotcrete Repair Saves 
Baltimore Bridges by I. Leon Glassgold

This “Shotcrete Classic” was selected for reader interest. While first published 23 years ago, most of the dry-mix shotcrete 
technology described for repair of bridges still remains relevant today. There are a few areas where things have changed. Small 
line wet-mix shotcrete equipment is now available with suitable start and stop characteristics for small volume wet-mix shotcrete 
repair of bridges and other structures and is now also widely used for this purpose. Also, with proper surface preparation and 
the incorporation of silca fume in shotcrete, bonding agents are now seldom used, or needed. Good guidance regarding 
current recommendations for shotcrete repair of bridges can be found in the AASHTO-AGC-ARTBA  Task Force 37 Report “Guide 
Specification for Shotcrete Repair of Highway Bridges,” published in 1998 by AASHTO in Washington, DC.

Figure 1: Deterioration of a bridge 
sidewalk due to freeze-thaw  
action coupled with liberal use  
of deicing salts.

Figure 2: Crack development of 
column base followed by rusting 
of the reinforcing steel causing 
aggravated decay of the concrete. 
Water and salt leaking from bridge 
deck plus freezing splash water from 
the roadway have combined to cause 
this distress.

Reproduced with permission from the September 
1980 edition of Concrete International—the 
magazine of the American Concrete Institute.
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Figure 3: Crack development in 
handrail post-penetration of moisture 
to the reinforcing with the subsequent 
rusting, cause the concrete to spall 
and break away.

Figure 4: Questionable quality  
of concrete with scaly finish and 
reinforcing bars too close to the 
surface. Reinforcing has developed 
heavy scale and lost considerable 
section.

Figure 5: Fascia beam with advanced 
concrete decay at bridge deck level 
and below. Area to right of decay is 
hand patched or plastered and hollow 
sounding when struck with a hammer. 
Reinforcing is scaly.

Figure 6: Culvert showing heavy 
disintegration and structural distress 
almost to the point of failure.

Figure 7: Bituminous surface  
breaking up exposing deck to  
corrosive influences. Even though 
surfacing has been patched, concrete 
underneath is severely deteriorated 
and ready to break through. Area in 
lower right hand corner is rubble  
from sidewalk deterioration.

Figure 8: Shallow shotcrete repair 
of concrete deck to curb line. It is 
characteristic of bridge deck repair 
that the deepest areas of decay are 
usually found at the curb line.
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Figure 13: The deterioration of 
the concrete in this crash barrier 
and column base is primarily 
due to roadway splash adhering 
to the surface and going through 
many freeze-thaw cycles. Deicers 
accelerated the process.

Figure 14: Fascia projection showing 
leaching of lime substances from the 
concrete due to wetting and drying. 
Once deterioration has started, 
freezing and thawing action during 
cold weather aggravates the problem.

Figure 15: Circular column steel 
showing the effect of moisture and 
water infiltration on concrete of poor 
quality. Close spacing of reinforcing 
and overly dry concrete mixes can set 
the stage for this type of problem.

Figure 9: Column and cap repair showing chipped areas. 
The column steel has been sandblasted and welded wire 
fabric attached.

Figure 10: Same general view as Fig. 9. Areas have 
been shotcreted, finished, and a membrane curing 
compound applied.

Figure 11: Cantilever reinforced concrete beam support 
prior to repair. Note penetration of rust to areas adjacent 
to reinforcing.

Figure 12: Same cantilevered beam as shown in 
Fig. 11. The repair has been completed using the 
shotcrete process.
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Figure 16: Same fascia beam as shown in Fig. 14. Chipping conrete with a 
pneumatic chipping hammer. The concrete is soft, spongy, weak, and relatively 
easy to remove. Chipping must continue until a hard surface is exposed.

Figure 17: The dark crack in center 
of figure starts just behind the rusted 
reinforcing bar and represents 
dissolved rust. The crack is filled  
with rust which ends at the bottom  
of the figure.

Figure 18: Fascia beam as shown in 
Fig. 14 and 16. Concrete chipped with 
welded wire fabric attached.

Figure 19: Wetting down an area prior to shotcreting with air-water blast. This 
procedure cuts down the absorption of mix and water and cleans the area prior 
to shotcreting.
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Figure 22: Fascia beam trimmed to 
welded wire fabric. A final coat of 
about 1 in. (25 mm) will be applied, 
finished to required texture, and cured.

Figure 23: Fascia beam completed. 
Note that calcium deposits show on 
bottom of beam. Seepage water from 
roadway has made its way past the 
repair to the underside of the beam.

Figure 20: Shotcreting expansion dam that had become loose and had to be 
rewelded. Care must be taken by nozzleman to see that rebound does not build up 
in the inaccessible areas.

Figure 21: Shotcreting fascia beam. Area to right is over shot. Material will be 
wasted when surface is trimmed to wire fabric.
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Figure 25: Culvert from Fig. 6 
partially restored with shotcrete. 
Finish is "natural" or "gun finish." 
Stone wingwall to right has been 
reintegrated with shotcrete.

Figure 24: Outside beam and parapet 
of single span bridge showing 
completed shotcrete repair with  
fairly smooth brush finish.
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