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3. Slippage of prestressing tendons

4. Treatment of imperfections
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5. Full-scale loading tests



1. Quality control system

It must include all activities
Accepted by Manager

Carried out by personnel not involved
In production

Written programme

Need for continuous improvement
Need to be realistic



Quality control programme

Organization chart and relations among personnel
Monitoring by the management. Annual revision
Equipment
Procedures:

Purchases

Calibration

Inspection reports

Reports

Production

Tolerances
Erection

Treatment of deviations



Written procedures

Material receipt

Sampling and testing

Drawings: checking and approval
Product checking

Production, storage and transportation
Prestressing

Mix design

Concrete sampling and testing

Final inspection of finished products
Repair of non-conforming products
Record of quality control operations
Equipment maintenance and calibration



Inspections

Constituent materials and products
Moulds

Reinforcing

Tensioning and detensioning
Concreting and curing

Demoulding and storage

~inished products

~inal record of products




Example of quality control procedures

Automatic prestressing. In this case, 13 Tn.
The jack stops at specified load, and does not allow a
different one to be applied




Checking the prestressing load by
calibrated gauges




General inspection before concreting




Checking prestressing on strand




Checking the reinforcement position in several sestaang the
length
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Concreting. Checking the operations




Automatic laser marking




After concreting, checking dimensions in several sectamsg
the length




After concreting, checking dimensions in several sections
along the length
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Identification and capping the end of the cores




Concrete assesment. Specimens

Use of cubic specimens or cylinders
with polishing capping

Equivalent coefficients to transform
cube strength in cylinder strength




Construction drawing with adjustment area. Definition of
element, number and lorry identification
Layout thought for opening big holes in
the future
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Building situation

To open big holes in
the future




2. Dimensional tolerances

Two types of tolerances:

Manufacturing tolerances, depending on
manufacturing processes (length,
width,among others)

Building tolerances, associated with
Incorporating the components into de building
structure (dimensions between supports,
support length,among others)

Manufacturing tolerances are divided into
structural and non-structural



Practical application of
tolerance systems

Existence of good manuals of tolerances

PCI, ACI
EN standards do not define acceptance criteria
Need for good judgement and practical experience

In many cases, tolerances defined In projects are
extremely difficult to comply with

There Is no need for stricter tolerances than actually
needed

Look at the problem, taking into account the overall
effect on construction



Example of building tolerances
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Dimensional Tolerances
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Slippage of prestressing tendons

 Example:

— 12.5 mm diameter strand

- 1,,,=900

— Prestressing stress: 1177 N/mm?

— Alp =1.5mm
* Knowing the slippage, 1,;,can be calculated
« Shear capacity can be assessed

I'b z
— VRae = Tw\/(fctd)zﬂjacpfcm
2




3. Slippage of prestressing tendons

Relation with transmission length

Maximum allowable bond slip should be considered in
assessing the shear capacity

Strand slippage

0p0
— Alg = Bly, » 22

— [ = Prestress coefficient= 0,4

— L,¢,— upper bound value of transmission length

— 0y,0= prestressing stress immediately after release
— Ep =modulus of elasticity

Limit values given in EN 13369

— Individual tendons= 1,30 Al

— Mean value of all tendons=1,0 Al



Slippage of prestressing tendons

First check may be performed vissualy
If needed, check the slippage of each strand

6 mm slip 1 mm slip

1 mmslip




4. TREATMENT OF IMPERFECTIONS

Task Group 6.8 of FIB Commission 6 Prefabrication
“Treatment of Imperfections in precast concrete structural

elements”

Convener

José Calavera, Spain
Members

Kamel Bensalem, England

Sébastien Bernardi, France

Barry C. Crisp, Australia

Jaime Fernandez, Spain

David Fernandez-Ordoiiez,

Spain

Nordy Robens, Belgium

Aarto Suikka, Finland ()

Arnold van Acker, Belgium

Aad van Paassen, The
Netherlands




Acceptance and rejection

Difficulties of rejection precast
structural elements

Economic importance of units
Problems of delivery and delays

Difficulties in analysing flaws in
ways not normally addressed in
technical codes

To establish routine procedures
(production and acceptance) for
handling defects




Scope of FIB Document

Evaluation of imperfection of precast concrete
elements that do not meet the quality intended In
design
Provision of rules and possible evaluation
systems
Recommendations for the following

Prevention

The effect the imperfections can have

Actions for rectification

The document should be read in conjunction with
relevant codes and standards



Types of Defects

Dimensional deviations
Surface and aesthetics
Surface flathess

Colour and Colour variations
Cracking

Deflection and Camber
Cracks

Spalling, splitting and bursting
Accidental damage



Segregation




Casting
problems




| crack above core

tudina

Long




Problems in adjustment area. Different
possibilities of solution. Relation with
design




Storage stains.
Clean with pressured water on site




Wire slipping




Transference cracks
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Accidental damages




Colour defects. Hollow cores used as panels




General cracks

Inherent In reinforced concrete

Different causes
Thermal cracks
Plastic settlement and autogenous shrinkage
Drying shrinkage
Mechanical cracks
Handling problems
Spalling, splitting and bursting
Due to stresses
— Always analyse the consequences in safety and

durability. Example about how to evaluate safety
Included in the appendix of the FIB document



Maximum size and amount of visual cracks In
concrete surfaces

Surface treatment Class AA Class A

Light mould surface, steel rubbed, fine |notallowed 0,1/500
washed aggregate, low sand blast or acid
treated surface

Dark mould surface, timber rubbed, brushed 0,1/500 0,2 /500
or medium sandblasted surface 0,1/1000

Washed aggregate or deep sandblasted| 0,2/500 0,2 /1000
surface

Coated surfaces

Inside structure 0,2 /1000
0,1/5000
Outside structure 0,3/ 3000
0,2 /5000




Grey colour classification according
to CIB report N° 24

TOLERANCES ON BLEMISHES
OF CONCRETE '

E Report prepared by CI8 Working W . Surfece Finlshings®







Hollowcore prices

Price ( /m?) Depth (cm)
Manufacturing Total (200 Km)
27 33 20
65 80 50
Crack injection prices
Price ( /m) Equipment
Preparation Injection + material | displacement
42 55 300

Pressured hydrocleaning

Price ( /m?)

Cleaning

Equipment displacement

10

500




Practical application of repair
decisions

A normal unit (10 m?) costs 270-650
Do not take risks Iin relation with safety

A repair must be something simple, easy and
Inexpensive, and one that solves the problem

Aesthetical repairs can be performed onsite, taking
Into account the general problem

Longitudinal cutting, in order to obtain a small unit, can
be a general procedure for not acceptable elements

Injecting cracks properly is a specialized work and
quite expensive for small units



Cleaning with pressured water on site




Defect and repair in adjustment area



Longitudinal cutting repair



Cutting and changing the length for other uses



Specific cases
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5. Full scale loading tests

For product family, at the beginning of production as
acceptance test. At least three units

During production as quality control test:
Every 3-6 months
Per type of slab each 25,000-50,000 m?
Shear test
Flexural test
Loading procedure
First cycle: 35% expected failure F_,
Second cycle: 50% F_,, 75% F_,, and up to failure
Initial type testing:
Fiest | Foqy = 0.95 for each test
Fot | Foy =1.00 average value of three tests



Flexural test. No need to break the unit, once the maximum
load is reached and the deflection increases without increasing
the load.

Possible problems with the jack



Shear test. Length of the slab atleast 4.0 mor 12 h



Shear test



Thank you for your attention



