
HH89: Design / Build for 
Rehabilitation of Skewbacks, 
Viaduct Piers & Lower Level 
North Abutment
The Project involves the Design-Build services for the Henry Hudson 
Bridge. Constructed in 1936, the concrete substructures have been 
exposed to harsh environmental factors for 80 years, which has led 
to the acceleration of concrete deterioration as a result of alkali-
silica reaction (ASR). The skewbacks, viaduct bent pedestals, and 
Lower Level North Abutment pilasters require rehabilitation to 
extend the remaining service life of the substructures and the Henry 
Hudson Bridge. The project scope includes installation and 
engagement of an Alternate Load Path (ALP) System utilizing high 
capacity deep foundation(s) at skewbacks, encapsulation of 
concrete skewbacks with new concrete encasement, replacement 
of North and South Viaduct Piers (bent pedestals) substructures, 
replacement of Lower Level North Abutment pilasters, and 
design/install/operate/maintain a structural health monitoring 
system during construction operations and following Substantial 
Completion for a period of 2 years.

The pertinent concrete work on the project consisted of the 
encapsulation of existing concrete skewbacks with a new 
pneumatically applied shotcrete encasement. The skewbacks, 
suffering from ASR, first required demolition of the approximately 
12 inches of the exposed faces of the existing concrete, including the 
top horizontal face. After demolition was complete the new 2 foot 
thick encasement was constructed. This demolition and construction 
work was phased so as to not compromise the structural integrity of 
the skewbacks. The new encasement consisted of 1,750cy of 
shotcrete applied on the bridge’s two skewbacks, one located in the 
Bronx and one Manhattan.  

Concrete was effectively utilized on the project for several reasons. 
First and foremost the new concrete encasement met the Owner’s 
requirements, which were to prevent the infiltration of moisture and 
water into the existing substructure preventing acceleration of ASR 
and restraining the existing substructure mitigating ASR expansion. 
Second, the choice of pneumatically applied shotcrete in lieu of cast-
in-place concrete provided a cost and schedule savings. The one-
sided application was perfect for pneumatically applied shotcrete 
and the elimination of a complicated formwork system was 
paramount considering the non-uniform lines and irregular shape of 
the skewbacks. Lack of site access, particularly at the Manhattan 
skewback, also made pneumatically applied shotcrete the preferred 
option since forms did not have to be mobilized or moved within the 
work area. The architectural features of the existing skewbacks were 
easily replicated in the new encasement by simply carving the 
pneumatically applied shotcrete. 
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