Specifications Guidelines for UHPC
UHPC
INTRODUCTION - ULTRA-HIGH PERFORMANCE FIBRE-REINFORCED CONCRETE
-

The material used can be defined as follows:

1.The UHPC used will be reinforced by Organic Fibers exclusively
UHPC
2.
it will have a technical assessment drawn up by an independent third party laboratory (Exp:
CSTB in France, or equivalent)
CSTB,
3.

it will be characterised by:

a.
a characteristic compressive strength higher than 100 MPa at 28 days
28
100MPa
b.
a characteristic tensile strength higher than 6 MPa at 28 days
28
6Mpa
c.
a ductile behaviour (ie. strain hardening) under flexural stress: Modulus of Rupture (MOR)
higher than Limit of Proportionality (LOP)
d.
a very high durability with: low water porosity (<12%) and maintenance MOR in flexure and
Young modulus after accelerated ageing tests (HRT cycle type)
12%
HRT
The final profile and section of the UHPC elements must be validated by a design office which will
accept the task of designing the elements, and will take liability for this.
UHPC
The definitive colour of the elements must be established from a sample produced by the
precaster. Similarly, the final texture may be specified.

EXAMPLE OF SPECIFICATIONS
DESCRIPTION OF THE MATERIAL

The material used can be defined as follows:

1.
the UHPC used will be reinforced by Organic Fibers exclusively
UHPC
2.
it will have a technical assessment drawn up by an independent third party laboratory (Exp:
CSTB in France, or equivalent)
CSTB,
3.

it will be characterised by:

a.
a characteristic compressive strength higher than 100 MPa at 28 days
28
100MPa
b.
a characteristic tensile strength higher than 6 MPa at 28 days
28
6Mpa
c.
a ductile behaviour (ie. strain hardening) under flexural stress: Modulus of Rupture (MOR)
higher than Limit of Proportionality (LOP)
d.
a very high durability with: low water porosity (<12%) and maintenance MOR in flexure and
Young modulus after accelerated ageing tests (HRT cycle type)
12%
HRT
The principles for obtaining this performance are based notably on a high binder content and a low
water/cement ratio (W/C=0.26). A full technical assessment from an independent third party
laboratory should be available to state all material properties, including durability indicators."
0.26

UHPC SUPPLIERS
UHPC

UHPC are to be supplied by the following UHPC Suppliers; for alternate suppliers, the Façade
Contractor to submit information to the satisfaction of the Project Manager. The nominated UHPC
Contractor is to provide full evidence of experience, license and factory capability prior to
confirmation as the nominated UHPC Contractor.
UHPC
UHPC
1.
2.
3.

Ductal France
HiCON Denmark
TATKL U.S.A

_

The UHPC Supplier brand shall have at least 10 years of UHPC supply on projects of over 10000
meter square equivalent quality and size in China and overseas. The technical personnel assigned
to the project by the UHPC Supplier shall have sufficient experience on similar projects, and be
subject to the Project Manager’s review and approval prior to the commencement of the project.
The supplier shall not sub-contract the scope stated in the Contractor Document to 3rd parties. The
Supplier is required to fabricate all GRC products at its own plant. UHPC contractor using imported
UHPC should provide the UHPC authorized document for the project from the UHPC supplier.
UHPC

UHPC

10

10000

UHPC

UHPC

REFERENCE STANDARDS

The following describes the China and International standards and codes of practice that are
deemed acceptable in this Tender Document. The Façade Contractor shall be responsible for
ensuring that all works comply with the following standards and codes of practice.

1. CSTB Technical Asessment_
2. GB/T 15231-2008

_

The Façade Contractor shall be responsible for ensuring that all works comply with the local
government’s requirements. Should there be inconsistencies among different standards, the most
stringent requirements shall apply.

UHPC FABRICATION

1. Equipment required
The conditions required for pouring UHPC are as follows
a. an enclosed building protected from frost
b. ambient and mould temperatures between 5° and 35°C._

UHPC
a.
b.

:
5°„ 35°„C

_

2. Mixes
The UHPC concretes are prepared by mixing the constituents for one of the 2 "Full premix".
The water has to comply with standard EP1008. Mixing and batching plants should never
use recycled water.
The proportions of the mixes shall satisfy the following conditions:
proportion of plasticizer F2 or F3 between 0.9 and 2.5% by weight of cement,
proportion of accelerator A1 or A2 between 0 and 2% by weight of cement,
proportion of organic fibres: 3% by volume.
The respective quantities are given in a fabrication procedure supplied by the Lafarge
Cements technical assistant at the end of his inspection.

UHPC

EP1008

F2 or F3
A1 or A2

0.9 and 2.5%
0 and 2%
3%

3. Mixing
The mixer used to mix the UHPFRC Na-FO concrete must not contain any residual
water before loading. The weigh hopper, the mixer and its discharge hopper shall be
completely cleaned to avoid cross contamination.
The organic fibres are gradually introduced into the mix (either manually or using a
vibrating conveyor belt in order to prevent lumps from forming).
Mixing times (t1 to t10) are determined by a technical assistant at the preliminary inspection
stage. These times are determined based on the production equipment so as to ensure
compliance with the slump requirements for the Lafarge UHPFRC concrete using the
ASTM cone of between 260 mm and 320 mm, 3 minutes after lifting the cone.

UHPFRC Na-FO

,

(

)

(t1 to t10)

Na-F
ASTM

3

260mm

320 mm

UHPC

UHPC
40°„C.
30°„C
UHPC

40°„C, F2 or F3
48

UHPC
a. Panels shall be handled, stored and transported in a manner to avoid damage or marking to the
exposed outside surface and to avoid overstressing.

b. The UHPC supplier should provide on-site supervision in order to ensure that the installation and
adjustment is carried out in accordance with the UHPC supplier’s recommendations. The UHPC
supplier to provide on-site instruction and assistance during the installation of the first panel of
each UHPC panel system.
UHPC
UHPC
UHPC
_
c. Making good of the exposed outside surface shall only be permitted subject to the consent of the
Client and the Architect. Any such making good shall be submitted to the Client and Architect for
review and approval before the works are carried out. The making good works shall provide a longlasting effect without deterioration.

d. Upon completion, the Façade Contractor shall carry out final cleaning of all GRC panels
according to the GRC supplier’s suggested procedures and instructions.
UHPC
UHPC

Materials GRC
Water
The water shall be clean and free from deleterious matter that may interfere with the colour,
setting, or strength of concrete. Refer BS EN 1008, Mixing water for concrete.
UHPC
BS 3148
Demoulding agent
The use of water based mould release agent will be permitted provided it is compatible with the
mould lining material and the finish required, subject to the review and approval of the Client and
the Architect. Any residue shall be removed from the finished product so that this does not interfere
with any interfaces or applied finishes.
UHPC
UHPC

Pigments
Any pigments used shall conform to BS EN 12878: 1999. These shall be:
_BS EN 12878:1999,
:
a. Harmless to the UHPC’s set and strength.
b. Stable at high temperature.
c. UV-resistant and alkali-resistant.

UHPC
_
_

It is understood that there will be some minor colour variation, therefore samples showing extreme
colour range (max and min) shall be submitted to the Client, prior to commencing manufacture.

UHPC
Alignment
The design, fabrication and installation of UHPC products shall be as such that UHPC
products would align accurately on site. Cutting of UHPC products after casting is not
allowed unless otherwise approved by Project Manager.
UHPC
Maintenance Requirements
Damages
UHPC products located on or near horizontal surfaces, such as UHPC
coping, transom/ beam cladding and stiffeners and all components that may be susceptible
to damages due to maintenance loading shall be designed to withstand such loading.
UHPC

Self- cleaning
UHPC products stated in this project shall be designed to suit the products’ self-cleaning
properties. Appropriate drainage fall, flashing, drip detail and self-cleaning joint design
should be accommodated in the design of the UHPC systems.
UHPC

Panel replacement
UHPC products installed on site shall be designed as such
that they can be replaced and touched-up. The Façade Contractor shall submit, with the
endorsement from the UHPC supplier, panel replacement and on-site touch-up procedures
and maintenance plan for review and approval prior to carrying out the replacement works.
UHPC
UHPC
Fabrication Tolerances
Tolerances at joints and points of convergence shall have priority over panel and
component tolerance. Tolerances includes but not limited to:

Edge dimensions
Diagonal
Panel thickness

_±3.0mm / m
_5.0mm / m
_ 2.0mm / m

Warp
_5.0mm
Surface Smoothness

_3.0mm / m
_3.0mm / m

Location of cast-in hardware
_5.0mm / m
The overall tolerance should not exceed 5mm.
5mm

