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UHPC Overlay Solutions



Ultra-High Performance (Fiber-Reinforced) Concrete

WATER  (w/c < 0.3)
+

SUPERPLASTICIZER

(steel)





“Self-Leveling” “Thixotropic”







USACE Durability Testing







0.1-mm

Tensile Behavior





TYPICAL BRIDGE DECK



TYPICAL DETERIORATION MECHANISMS

Cracking
(shrinkage, ASR, loading)

Spalling
(freeze/thaw, carbonation, corrosion)

Corrosion
(chloride/acid penetration)



PBE + UHPC CONNECTIONS

FHWA

5-8 in.







TYPICAL BRIDGE DECK



UHPC “Overlay” Concepts

Structurally composite

1 in. 3-4 in.
2-3 in.

(1) (2) (3)



➢ 1st UHPC overlay in the U.S.

➢ Rehab & strengthening of 
exist. concrete bridge

➢ 1.5” thick UHPC overlay

➢ 2,800 square feet

➢ 13 cubic yards Ductal®

➢ Two stage installation

➢ Studies by FHWA and Iowa 
State University

Iowa (2016)
Mud Creek

Delaware (2017)
Blackbird Creek

Delaware (2019)
Little Heaven

Iowa (2018)
Floyd River

➢ 1st UHPC overlay in DE

➢ New construction –
adjacent box beams w/ 
UHPC joints & overlay

➢ 1.5” thick UHPC overlay

➢ 2,080 square feet

➢ 10 cubic yards Ductal®

➢ Two stage installation

➢ 2nd UHPC overlay in Iowa

➢ Multi-span deck rehab

➢ 2” thick UHPC overlay

➢ 17,650 square feet

➢ 110 cubic yards Ductal®

➢ Multi-phase installation

➢ 1st project in U.S. to use 
large-scale equipment

➢ 2nd UHPC overlay in DE

➢ Remediation for two (2) 
new bridge decks

➢ 2-3” thick UHPC overlay

➢ 2 x 5,500 square feet

➢ 95 cubic yards Ductal®

➢ Three stage installation 
per bridge



New York (2019)
Hortonville

➢ 1st UHPC overlay project in New York State

➢ Rehab of three (3) exist. concrete slab bridges

➢ 1.5” thick UHPC overlay

➢ 3,300 + 1,900 + 1,100 = 6,300 tot. square feet

➢ 40 cubic yards Ductal®



MUD CREEK, IA (2016)

1.5 in. UHPC



SURFACE PREP
Mill  (3-mm min.)               vs                  Hydro-demolition



Mixing 
Equipment



Placing Equipment



PROPOSED UHPC OVERLAY REHAB



MILLING MACHINE
(pre- and/or post- placement)



SURFACE MILLING

0.25 in.



SURFACE GROOVING

0.25 in. Groove



May 19, 2016



RIDING SURFACE – 1 YR LATER

May 8, 2017



PROPOSED NEW SUPERSTRUCTURE



PROPOSED SUPERSTRUCTURE



UHPC USAGE

JS1000 (self-leveling UHPC)

TX1000 (thixotropic UHPC)

Box Beam

ELEVATION END VIEWPARTIAL SECTION VIEW





PRE-CONSTRUCTION MOCK-UP

July 20, 2017





SURFACE PREPARATION



UHPC Ingredients











VIBRATORS

CURING COMPOUND



CURE UNDER PLASTIC FOR 2-3 DAYS
Poured August 24, 2017



CURE UNDER PLASTIC FOR 2-3 DAYS
Poured August 24, 2017







FLOYD RIVER, IA (2018)





LITTLE HEAVEN, DE (2019)





HORTONVILLE, NY (2019)



Overlays in Switzerland
70+ bridges





CHILLON BRIDGE SECTION

R-UHPC              thickness = 1.6‘’– 2’’



Large-Scale Batching



UPCOMING UHPC OVERLAYS

➢Delaware (3)
➢New Mexico (1)

➢New Jersey (5)

➢New York (3)

➢Commodore Barry Br. (demo)
➢ other



TO LEARN MORE…



➢UHPC OVERLAY

➢ JOINT HEADERS

➢ LINK SLABS

➢CONNECTIONS

➢BEAM ENCASEMENT

➢ PIER JACKETS

Other Solutions











www.ductal.com www.vimeo.com/ductal

http://www.ductal.com/
http://www.vimeo.com/ductal
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