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BUILDING A SET OF STANDARDS UHPC VIETNAM

• NF P18-451:2018

• NF P18-470:2016

• NF P18-710:2016

• BS EN 13670:2009

• ACF 04:2020

• ACF 03:2021

• TCCS 02:2017/IBST

SPECIFICATION AND TEST METHODS

EXECUTION AND ACCEPTANCE

DESIGN OF CONCRETE STRUCTURES

MINISTRY OF CONSTRUCTION

VCA presides over implementation
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GLANCE OVER VIEW





SUNGAI GUNTUNG 

BRIDGE



UHPC BRIDGE - FRANCE



SATAKAMIRAI BRIDGE – JAPAN



MARKKLEEBERG BRIDGE – GERMANY 



OVERPASS BRIDGE - CHINA





SCIENTIFIC SEMINAR – LONG AN



UHPC – ULTRA HIGH PERFORMANCE CONCRETE

Rcompress: 120 ÷ 200 MPa; Rtensile: 7 ÷ 16 MPa
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MATERIAL COMPOSITION
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BINDER COMPOSITION

CEMENT

• PC 40

• PC 50

MINERAL ADDITIVES

• Silica fume

• Fly ash

• Blast furnace slag

• Meta kaolin

• Limestone powder

• Nano Silicat



POWDER ADDITIVES

WATER ADDITIVES

STABILIZER ADDITIVE

CHEMICAL 

ADDITIVE 

GROUP



CHEMICAL ADDITIVE 
SUPERPLASTICIZER

• SHORT MIXING TIME

• REDUCES N/CKD, INCREASE MECHANICAL 

DURABILITY UHPC

• INCREASED FLEXIBILITY, EFFECTIVE FIBER 

DISPERSAL

STABLE ADDITIVES

• FLEXIBLE STABILITY, THIOXOTROPY

• INCREASE MECHANICAL CAPABILITY UHPC

RHEOLOGICAL ADDITIVE

• FINAL TIME EXTENSION

• INCREASE MECHANICAL CAPABILITY UHPC

• REDUCES AIR BUBBLES, INCREASE POWER



AGGREGATES – WHITE SAND ( QUARTZ)

• Sand crushed (selective)

• Quartz sand (selective)

• Other types of sand (selective)

• Quartz powder



FIBER REINFORCEMENT

• STEEL FIBER

• POLYME FIBER

• GLASS FIBER

HYBRID





EFFECT OF MICRO STEEL FIBER

• INCREASED FLEXIBILITY, WORKABILITY

• HIGH DENSITY

• ELASTICITY – THREE-DIMENSIONAL 

DISTORTION

• COMPRESSION STRENGTH – INCREASE 10 ÷ 25 %

• TENSILE STRENGTH, BENDING – INCREASE 

200 ÷ 800 %

• ABRASTION, LONG LIFE 

• USING MULTIPLE FIBER TYPES: WORKABILITY, OPTIMIZED FIBER DISTRIBUTION



PROPERTIES OF UHPC
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UHPC

TRANSPORT
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CIVIL
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STAIR

BUILDING
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LANG CO BRIDGE – LRAMP

FUNDED BY WB



KHE DON BRIDGE – LRAMP

FUNDED BY WB



TU O BRIDGE – LRAMP

FUNDED BY WB



CONTINUOUS UHPC BEAMS

• WITHOUTH BEARINGS

• NO NEED EXPANSION JOINT







32 GOLF BRIDGES, SON TAY 

PROV.

ARCH BRIDGE, HAI PHONG 

CITY



ASIA CONCRETE FEDERATION VISIT GOLF 

BRIDGES



BRIDGE - VINH HUNG - LONG AN 

PROV.





CONCRETE MIXING PLANT



TRANSPORTATION EQUIPMENT UHPC- TRUCK





THANG LONG BRIDGE ( UHPC 

COMPOSITE STEEL DECK)



UHPC IN 

BRIDGE 

CONSTRUCTION

VIETNAM

LONG SPAN BRIDGE < 100m

LOADS HL93

BRIDGE WIDTH: 5m, 7m, 12m, 15m, 20m, 

36m,54m

SPAN: 25m- 55m

DOUBLE – TEE GIRDER - WIDTH 2.5 ÷ 4.5m

BRIDGE LENGTH: 100m-300m



PRODUCTION – CONSTRUCTION CONTROL
• CONSTRUCTION DESIGN

• TECHNICAL INSTRUCTION

• MATERIAL / COMPOSITION MIX

• STRUCTURAL DESIGN/ SIMULATION 

MODEL

• PRODUCTION EQUIPMENT

• MIXING, PRECAST, MAINTENANCE

• CHECK QUALITY

• TRANSPORTATION – BEAM INSTALLATION 

LABOR

• CONSTRUCTION OF JOINT

• FINISHING

• CHECK/CONTROL QUALITY



STRUCTURAL DESIGN OF UHPC BRIDGE

Design based on the AASHTO LRFD bridge design philosophy and

current standards and worldwide UHPC research papers:

• American Society of Testing and Materials (ASTM, USA)

• Federal Highway of Administration (FHWA, USA)

• French Society of Civil Engineering (AFCG, France)

• Japanese Society of Civil Engineers (JSCE, Japan)

• Korea Concrete Institute (KCI, Korea)



STANDARDS AND LOAD

P5=110 KN

TRUCK

P1=35KN

V1=4.3 (M) V2=4.3 ~ 9 (M)

P4=110 KN

V3=1.2 (M)

WL=9.3 (KN/M)

TCVN11823:2017

P2=145KN P3=145KN

TADEM

LANE

LOADING ACTIVITIES

0.45 HL93: RURAL 

BRIDGES – 10T

0.65 HL93: RURAL 

BRIDGES – 16T

HL93: HIGHWAY

TCVN 11823:2017

NF P18-470:2016

NF P18-710:2016

NF P18-451:2018

TCVN 01-03:2022 

( DRAFT)

K-UHPC:2014

FHWA-HRT 13-060:2013



ANALYSIS – STRUCTURAL 

CALCULATION

ATENA/ 

ABAQUS

MIDAS

FINITE ANALYSIS

STATUS LIMITED USESTRENGTH LIMIT 

STATE



Representation of the stress-strain relation of UHPFRC in 

compression for non-linear structural analysis



Designing thick sections is as follows



STRESS – DEFORMATION IN COMPRESSION

EXPERIMENT DESIGN



TESILE STRENGTH – DEFORMATION 

EXPERIMENT DESIGN



FLEXURAL RESISTANCE & SHEAR RESISTANCE



MOMENT MODEL

MOMEN



SHEAR MODEL

SHEAR



DEFORMATION MODEL

DEFORMATION



I GIRDER

T GIRDER

U GIRDER

BRIDGE GIRDER



EQUIPMENT OF PRODUCTION

INTENSIVE MIXER



INTENSIVE MIX PLANT FOR UHPC AT VIETNAM 



CAST & CURING OF BRIDGE UHPC BEAMS





TEST/CONTROL QUALITY



TESTING BEAMS 

UHPC BEAM UHPC BEAM IN 

VIETNAM

(GOLDEN BRIDGE, PHU THO)









UHPC

SAVING CONSTRUCTION MATERIALS, REDUCING COSTS 

OF LOADING WITH BRIDGE

SUSTAINABLE GREEN MATERIALS, REDUCING  CO2

HIGH AGE , 2-3 TIMES MORE THAN REINFORCED 

CONCRETE

FAST CONSTRUCTION, REDUCING LOAN COSTS, EARLY 

OPERATION

LOW MAINTENANCE COST

UHPC - NEW TECHNOLOGY APPLICATION
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CONCLUSION
1. BUILDING A SET OF 3 TCVN STANDARDS, TECHNICAL INSTRUCTIONS

2. RESEARCH ON MATERIAL SELECTION OF VN

3. RESEARCH FOR SELECTION OF EQUIPMENT AND TECHNOLOGY 

IMPORTED+ PRODUCTION VN

4. DESIGN AND MANUFACTURING UHPC, VN OWNERS

5. APPLICATIONS FOR NON-STRUCTURAL

6. APPLICATIONS FOR STRUCTURAL/ BEAMS

7. GREEN, SUSTAINABLE BUILDING/ BRIDGES
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CONCLUSION

8. LONG LIFE (over 100 years), 2 -3 times higher than ordinary concrete

9. VERY LOW MAINTENANCE COST, NEARLY ZERO

10. MATERIAL COMPOSITION  WEGHT 30% OF CVC

11. CO2 emissions equal to 80% of conventional concrete

12. FAST CONSTRUCTION TIME, 3 TIMES TIMES OF  CVC

14. EXWORK PRICE UHPC BEAMS EQU CVC BEAMS; LLC OF UHPC 

BEAMS=80%  CVC BEAMS.



LRAMP PROJECT FUNDED BY WORLD BANK
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UHPC 

BRIDGE



UHPC 

BRIDGE.

2021



UHPC 

BRIDGE

FEB, 2022



GOLDEN 

BRIDGE, 

PHU 

THO

4SPAN 

x30M, 

W6.5m.

Span = 10 

Segments 

x3m



GOLDEN 

BRIDGE, 

PHU 

THO,

JUN/2022



GOLDEN 

BRIDGE, 

PHU 

THO



GOLDEN 

BRIDGE, 
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GOLDEN 

BRIDGE, 

PHU 

THO, 

JUN/2022











Thanks for Your Attention!
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