


Concrete Technology Break Through

 One of the biggest breakthrough in 21st century is the invention of 
ultra-high-performance fiber reinforced concrete (UHPFRC) 

 Concrete Grade 150/165 above

 With usable structural ultimate tensile strength (> 8 MPa) and 

ultimate flexural strength more than 30 MPa.

 at least 4-6 times stronger than normal concrete (in compressive 

strength)

 at least 100 times more durable than conventional concrete 

 Longer service and design life

 Lower carbon footprint



Sherbrooke 

Pedestrian Bridge, 

Quebec, Canada



Evolution of Concrete
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Normal Strength  

Concrete (NSC)

fck < 50 MPa

Ultra High Performance Concrete (UHPFRC)  

fck > 140 MPa

4

High Strength Concrete (HSC) 

fck = 50 to 100 MPa

Very High Strength Concrete (VHSC) 

fck = 100 to 140 MPa

Min. w/c = 0.26



How UHPFRC Compare to Reinforced Concrete?

 UHPFRC

 Eliminate aggregate

 Mainly using steel fiber as 

reinforcement

 Steel bar is optional

 Concrete cover is not compulsory

 Highly flowable and moldable

 Honeycomb almost impossible

 Reinforced Concrete

 Aggregate up to 20mm

 Mainly using steel bar as 

reinforcement

 Steel bar is compulsory

 Concrete cover detailing rules 

needed

 Less workable in slender element

 Honeycomb possible



Nature of UHPC



Flow nature of UHPC



Comparison with Steel & Concrete
(Force Vs Displacement)
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Flexural-Tensile 4 Point Test

Displacement 

Hardening

Grade60 HPC

Dura® - UHPFRC



MRT Tunnel Liner 

(Normal SFRC)

Normal Concrete



CT Scan on 

core sample
X-Rays Scan on 

normal sample

Fiber QTY = 158kg/m3 (2% vol.)

34 mil fibers; Total Length = 643 km/m3

12 cored samples



Advantages of UHPFRC Technology.

Thinner & 

Lighter 

Element

High 

Durability

Long 

Serviceable 

Life

Excellent 

resistance to 

corrosion, 

abrasion 

Maintenance 

Free

Aesthetically 

Pleasing

High 

strength to 

weight ratio

Efficient 

material 

usage

Prestressed 

Concept

SUSTAINABLE 

CONSTRUCTION

Green 

Technology

Less Embodied 

Energy & 

Carbon

Other Advantages: 

LSSPSL DURA UHPFRC doesn’t shrink and minimal 

creep due to Steam Curing along with Heat Treatment 

provided.



The Advantage of using DURA® 

 DURA UHPFRC doesn’t shrink and minimal creep

 Cost Saving; 

 Span up to 100m, thus reduce foundation cost significantly

 Cheaper & better solution against Steel Structures

 Lighter and thin sections

 Extremely Durable due to ultra denseness of concrete

 Better Bridge Material compare to conventional (Factory Product)

 Easier Handling & Transport (Lower Tonnage Crane Required)

 Shortened Construction Period. (more than 20%)

 SUSTAINABLE ASSET

 Value for MONEY!!!





UHPC Progress Around the World



Structural Standards (NF P 18-710, 2016)







Applications in Brief:



Bridges 
Applications
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UHPC Innovation Award 2023 (USA)



Batu 6 Bridge, Single Span 100m

PCI 2016 Design Award – Best International Transportation Structure 



Match Casting
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World 1st 

Submissible 

UHPC Composite 

Bridge 

404m Lambor Bridge 

(Perak, 2020), JKR Malaysia



After 8 Years
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Fully Integral bridge 

without expansion joint



Fully Integral Bridge

5.9m5.9m



Bold Implementation of UHPFRC 

Technology





Long Span U Bridge Girder UBG4000-105m
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Record Breaking 105 m Single Span





Duke 3 Elevated Highway (KL, 2021)

Award and Recognition



MoRTH Circular dated 

22nd Feb 2022. 
Use of Ultra high performance fiber reinforced concrete in design and 

construction of structures/bridges of National Highways



New Development



RDSO GUIDELINES 

BS-136

RDSO Guidelines for the use of Ultra High-

Performance Concrete in Railway Structures. 

Issued on 08.03.2024





Relevance of UHPFRC for Railways

 Replacement of deteriorated superstructures of old bridges, 

ROBs, FOBs

 Jacketing/strengthening of existing Sub-structures

 Replacement of deteriorated Steel plate Girder bridges of span 

with UHPFRC girder, enabling ballasted/ballast-less decks and 

continuation of LWR

 Substantial reduction in the depth of the girder will result in 

reduced cost of substructure

 Use of longer and light-weight girders for new bridges will 

enable faster construction, fewer foundations and also avoid 

obligatory locations







40m Span Mono-Rail Girder in Japan



Sydney Harbour bridge – Replacement of 

Ballast Less Track 



Sydney Harbour bridge (Contd..)



Railway Bridges in Malaysia



Railway bridge in Germany



80 m Span – MRT Line – Railway Girder.



Specialised UHPC Production Plant

@ Kiwale, Pune



DURA PLANT AT MALAYSIA
53



DURA PLANT AT MALAYSIA
54
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A Record Breaking 100m Span Bridge near 

Phaltan, Pune.



Kashedi Ghat Project
(Mumbai Goa Highway)

use of BT1500



USE OF T GIRDER (BT1500) – BEED, Maharashtra



Stressing Activity for Kashedi Ghat Project – Mumbai 

Goa Highway



Erection Works in Progress at 

Kashedi Ghat Project



BT1500 – 35 m SPAN Girder Erection
(Palkhi Marg Project)



BT1500 GIRDERS AT BHOJ MORBE 

PROJECT

 2 BRIDGES 3 x 30 m MAJOR BRIDGE AT Ch 69+940 

 1 FLYOVER – 1 x 30 m at Ch. 79+000 



Bridges on SAMRUDDHI 

EXPRESSWAY
(Use of UBG2250)



GIRDER LAUNCHING IN PROGRESS @ Ch. 531+968











A GEM OF A PROJECT – CHANDNI CHOWK 

VOP : 
ADVANTAGES UTLISED 

TO THE COMPLETE POTENTIAL :

1. LIMITED WORKING SPACE 

REQUIRED AT THE BUSIEST 

JUNCTIONS DUE TO LIGHT WEIGHT 

SUPERSTRUCTURE

2. LONG SPAN CAN BE CONSTRCUTED 

IN LIMITED HEADROOM (5.5 M 

CLEARNACE)

3. SHORTEST CONSTRUCTION PERIOD 

(6 MOTNHS) CAUSING LEAST 

DISRUPTION TO TRAFFIC

4. ECONOMICAL TO ITS ALTERNATIVE 

STEEL SUPER-STRUCTURE







Transportation and Handling of U Girder





Mumbra Bridge Overlay



OTHER APPLICTIONS  - Innovative 
Products Development



FORMULA F3 – PIT 

BUILDING 
COLUMNS, beam and rafters.





Facades



Precast Driven Pile for Solar Projects



Anti-climb Walls



Partition Walls



1.5m High Retaining Wall (Ipoh, 2010)



Retaining Wall



CORRUGATED PRESTRESSED 
UHPFRC SHEET PILE

(DURA PSP)



Introduction of DURA PSP

DURA UHPC (Ultra-High Performance Concrete) prestressed

concrete sheet pile is an advanced and innovative type of sheet

piles. These sheet pile is constructed using steel fibre reinforced

UHPC, which is a sustainable specialized concrete material

known for its exceptional strength, durability, and performance.

• Made from above grade 130/145 UHPFRC.

• Thinner and lighter elements

• Superior strength and durability

• Enhance in load-carrying capacity and resistance to bending and

deformation

• High structural integrity and load-bearing capabilities

• Suitable for challenging environments, including harsh coastal

conditions and corrosive marine environments.



Application of DURA PSP



DURA PSP500: THIN AND LIGHT WEIGHT CONVENTIONAL RC SP: THICK
SECTION AND HEAVY

DURA PSP500 NORMAL PRECAST SP

Ease of Handling & Driving



Production Sequence of DURA PSP

Setting Up Mould Placing and Prestressing Concreting Release of Pre-tensioning QA/QC Strength Test

Inspection Handling and storage Transport to site Driving of sheet pile Final product of
DURA PSP



CORRUGATED

PRESTRESSED 

UHPFRC 

SHEET PILE
(DURA PSP)



“Immediate Cost Saving / Lower Life Cycle Cost”

CONVENTIONAL SOLUTION

Sustainablity Impact of UHPFRC PRESTRESSED PRETENSION SHEET PILES

100%
Weight

64%
Embodied Energy 

Saving

55%
Embodied CO2

Saving

56%
Global Warming Potential GWP100

(t/m)

36%
Moment Capacity Mrd

(kNm/m)

CORRUGATED

PRESTRESSED 

UHPFRC 

SHEET PILE
(DURA PSP)

ENVIRONMENTALLY 
FRIENDLY AND

LOWER CARBON 
FOOTPRINT



UHPFRC APPLICATION IN DEVELOPMENT 

STAGE FLOATING BRIDGES

The Bergsøysund Bridge

The Evergreen Point Floating Bridge

Nordhordland 

Bridge



Porosity / Capillary Absorption (NF P18-459)



Chloride Migration Coefficient (XP P 18 462)



Water Absorption (BS 1881 – 121)



Water Penetration (BS EN 12390-8)



RCPT (ASTM C1202-17)



Stringent Quality Control Procedures



Fatigue Analysis and Tests

For Bridge Girders,

• Under SLS, as the UHPFRC is uncracked and the 

segmental joints are intact (i.e. in compression always), 

the change of tendon stress will be very minimal due to 

fatigue.

• Based on the requirement of Eurocode 2, the change 

of tendon stress shall not more than 150 MPa even 

after 10 million cycles.

• Our basic Calculations, for 60 m span, with the 

inclusion of live load, the maximum stress reaches 88 

MPa only.





Thank You
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