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Foreword

NS 3682:2022 was adopted 2022-02-18.
This document was prepared by Committee SN/K 7 Reference Group for Concrete. The committee was 
composed of members from industry and the business sector, public authorities, research institutions, 
verification and testing laboratories, notified bodies, certification bodies and users.
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Introduction

Hollow core slabs for reuse are concrete hollow core slabs obtained from existing buildings which have 
been demolished. These slabs are cleaned, tested and verified before they are ready for use when erecting 
new buildings.
This document sets out a system for describing an assessment of hollow core slabs for reuse corresponding 
to that which NS-EN 1168:2005+A3:2011 describes for factory-produced new hollow core slabs. This 
document is based on NS-EN 1168:2005+A3:2011 and SN-CEN/TS 17440 [1]. The system is intended to 
fulfil the requirements set out in the Regulations relating to documentation of construction products 
concerning the marking of products not covered by a harmonised standard.
The manufacture of precast concrete hollow core slabs is covered by NS-EN 1168:2005+A3:2011 Precast 
concrete products - Hollow core slabs, which together with NS-EN 13369 [2] Common rules for precast 
concrete products stipulates requirements regarding the manufacture and production of concrete hollow 
core slabs. NS-EN 1168:2005+A3:2011 is a harmonised standard which stipulates requirements for the 
CE marking of products. The need for this document arose because the requirements stipulated in 
NS-EN 1168:2005+A3:2011 and NS-EN 13369 [2] cover production control which cannot be fulfilled 
through an assessment of hollow core slabs for reuse which have already been manufactured.
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Norwegian Standard NS 3682:2022

Hollow core slabs for reuse

1 Scope

This document covers requirements and guidelines for the planning, dismantling, processing, testing, 
assessment and documentation of used hollow core slabs for reuse. This document does not specify 
requirements for project-specific detailed design.
This document describes a method for documenting properties at a level corresponding to the basis for 
the issuance of a declaration of performance (CE mark) pursuant to NS-EN 1168:2005+A3:2011.

2 Normative references

The following referenced documents contain text which fully or in part is part of the requirements in the 
document. For dated references, only the edition cited applies. For undated references, the latest edition 
of the cited document applies (including amendments).
ISO 1920-2, Testing of concrete — Part 2: Properties of fresh concrete

NS-EN 1168:2005+A3:2011, Precast concrete products — Hollow core slabs

NS-EN 12390-3, Prøving av herdnet betong - Del 3: Prøvelegemers trykkfasthet

NS-EN 12504-1, Prøving av betong i konstruksjoner — Del 1: Kjerneprøver — Uttaking, vurdering og prøving 
av trykkfasthet

NS-EN 13670+NA, Execution of concrete structures

NS‑EN 13791, Assessment of in-situ compressive strength in structures and precast concrete components

NS-EN 14629, Products and systems for the protection and repair of concrete structures — Test methods — 
Determination of chloride content in hardened concrete

NS-EN 14630, Products and systems for the protection and repair of concrete structures — Test methods: 
Determination of carbonation depth in hardened concrete by the phenolphthalein method

NS-EN 1992-1-1+NA, Eurocode 2: Design of concrete structures — Part 1-1: General rules and rules for 
buildings

3 Terms and definitions

The following terms and definitions apply in this document.
Standards Norway has a terminological database for use in connection with standardisation which is 
available at www.standard.no.
3.1
hollow core slab
precast concrete slabs with longitudinal, continuous channels
Note 1 to entry: This document uses the term ‘hollow core slab’ to refer to individual elements and not to core slab structures 
consisting of a number of elements.
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3.2
installation-ready hollow core slab
hollow core slab that has been assessed as being suitable and declared, and ready for installation
Note 1 to entry: At this stage, hollow core slabs that are to be reused are cleaned, processed, checked, assessed and documented.

3.3
hollow core slab type
all hollow core slabs with an identical cross-section and an identical number of prestressing wires
Note 1 to entry: Hollow core slabs may be of different lengths, but hollow core slabs of different lengths will also often have 
different numbers of prestressed wires.

3.4
production series
type of hollow core slab manufactured in the same factory within a given time interval
3.5
exposure history
the environmental exposure to which a hollow core slab has been subjected
EXAMPLE — outdoors in the open air;

— heated office building;
— unheated technical room.

3.6
exposure class
classification of environmental stresses to which concrete may be exposed
Note 1 to entry: Environmental stress includes both chemical and physical conditions.

3.7
full-scale testing of hollow core slabs
testing a hollow core slab to failure
Note 1 to entry: This term is used Annex J in NS-EN 1168:2005+A3:2011. The purpose of full-scale testing is to measure shear 
capacity.

3.8
manufacturer
supplier who makes used hollow core slabs installation-ready

4 Symbols and abbreviations

The following symbols and abbreviations apply in this document.
MOM Management, Operation and Maintenance
PCB Polychlorinated biphenyls

5 Planning, dismantling and processing

5.1 Mapping

Before commencing dismantling, the following shall be investigated and information obtained:
— original drawings, hollow core slab plans and other technical documentation if available;

NS 3682:2022
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— MOM documentation if available;
— the mapping of harmful substances in the concrete if carried out in an earlier phase;
— registrations of geometry;
— assessment of surfaces and exposure.
The number of identical hollow core slabs and the number of specially manufactured hollow core slabs 
should be determined prior to dismantling.
NOTE 1 KontrollraǑdet has a list of historically approved manufacturers over time. This can be helpful in assessing hollow core 

slabs for reuse.
NOTE 2 Openings and bevels on hollow core slabs complicates their reuse.
NOTE 3 A checklist for initial assessments of the properties of hollow core slabs for reuse is presented in Annex A.1.

5.2 Plan prior to commencement

Before commencing dismantling, there shall be a plan which covers the hollow core slabs which are 
intended for reuse. The plan shall subsequently provide an overview of where each hollow core slab has 
been extracted from. The plan shall at least contain:
— floor plan of the floor(s) of the building;
— statement of the hollow core slabs intended for reuse;
— unique identification of each hollow core slab.
5.3 Dismantling of hollow core slabs

Hollow core slabs for reuse shall be lifted out carefully during dismantling and hoisting using suitable, 
certified equipment. The angle of the strap or chain should not exceed 30° from the plumb line. If a chain 
sling is used, this should be at least the same length as the distance between lifting points in both directions 
in the plane.
NOTE 1 Clamps are only suitable for clean cuts and are therefore not suitable for use in connection with dismantling.
NOTE 2 It would be an advantage if the chains are long to avoid putting too much pressure on the hollow core slabs, and thereby 

prevent damage.

All hollow core slabs shall be marked at the time of removal with unique identification as specified in 
5.2. The identification shall be applied to at least one of the end surfaces.
The installation manager, who dismantles hollow core slabs for reuse, shall possess competence 
corresponding to the requirements for concrete element operators in NS-EN 13670+NA.
NOTE 3 Checklists for the dismantling and transporting of hollow core slabs for reuse are presented in Annexes A.2, A.3, A.4 

and A.5.

5.4 Processing

All existing screeds and grout concrete shall be removed. Damage should be repaired and holes should be 
sealed. Bevelled hollow core slabs can be cut in straight lengths. All work on the specified hollow core slab 
shall be documented.
Tolerances in NS-EN 1168:2005+A3:2011, 4.3.1.2.1 apply. Any deviations shall be documented. 
The following work shall be carried out in accordance with the detailed design where applicable:
— geometric adaptation of hollow core slabs for reuse;

NS 3682:2022
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— establishment of lifting points;
— holing, including the establishment of drainage holes.
NOTE Checklists for the processing of hollow core slabs for reuse are presented in Annexes A.6 and A.7

Elements shall be temporarily stored in such a way that their durability characteristics are not affected.

6 Condition assessment

6.1 General

Hollow core slabs for reuse shall be assessed with regard to usability, load-bearing capacity and durability. 
An assessment shall be carried out for each production series through visual inspection, measurement 
and testing. It shall be possible to use the results in order to declare the products.
Testing includes: 
— carbonation depth;
— chloride content;
— alkali reactivity;
— concrete compressive strength;
— hollow core slabs to failure.
Hollow core slabs belonging to the same assumed hollow core slab type can be assumed to belong to the 
same production series if:
— the hollow core slabs originate from the same building component or construction stage; or
— the hollow core slabs were supplied by the same manufacturer and factory, and were manufactured 

within a period of six months.
A new assessment of the production series shall be carried out if a visual inspection indicates that the 
hollow core slabs are not of the same hollow core slab type. Such information may include information 
about the aggregate, cement, form or prestressed wire used.
The scope of specimens per production series shall be at least as indicated in Table 1. The properties of 
hollow core slabs which have been modified from a production series shall be assessed separately. This 
may involve an assessment of holes and casting. The scope of specimens depends on suitability for use in 
the future declared exposure class.

NS 3682:2022
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Table 1 — Minimum scope of specimens for assessing the properties of hollow core slabs1

Property Minimum frequency Minimum number of 
specimens 

Dimensions 1/1
Weight 1/1
Visual inspection 1/1
Full-scale testing of hollow core 
slabs

1/50 3a

Concrete compressive strength - 
core specimens

1/20 8b

Concrete compressive strength - 
rebound hammer

1/5 3

Carbonation depthc 1/20 10
Chloride contentc, d 1/50 3
Alkali reactivityc, e 1/50 3
a The minimum number of specimens assumes that the outcome does not indicate a lower capacity than the estimated capacity. 
In the event of deviations, cause and effect shall be assessed and documented.
b At least one specimen series consisting of four specimens from two elements shall be performed.
c Visual inspection may replace testing where the declared exposure class is X0.
d The specimen may be omitted if it can be proven that the slab has not been exposed to environments that contain chloride.
e The specimen may be omitted if it can be demonstrated that the slab was manufactured in or after 2007.

Visual inspections shall:
a) ensure that there is no visible damage;
b) confirm assumptions made during calculations.
NOTE Damage can occur during dismantling, transportation and processing.

The characteristics in Table 2 shall be declared for each production series. The manufacturer shall have a 
control plan and procedures for the work.
6.2 Dimensions and weight

The dimensions necessary to calculate the hollow core slabs shall be taken.
Installation-ready hollow core slabs shall be measured in accordance with NS-EN 1168:2005+A3:2011, 
5.3.1.1. Characteristic dimensions shall be specified as calculated within the tolerances specified in 
NS-EN 1168:2005+A3:2011.
Each installation-ready hollow core slab shall be weighed in accordance with EN 1168:2005+A3:2011, 5.4.
6.3 Durability and environment

6.3.1 General

Hollow core slabs which have suffered damage which affects their durability and dimensioning design 
working life shall not be classified as installation-ready hollow core slabs. Hollow core slabs which have 
suffered damage which is not considered to affect the load-bearing capacity may be used in full-scale 
testing.
1 The numbering of footnotes in this table differs from that in the Norwegian language version.

NS 3682:2022
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NOTE 1 Damaged hollow core slabs can also be reused for certain purposes, but can have a reduced design working life.
NOTE 2 The design working life of hollow core slabs for reuse will depend on:

— the characteristics of the specific hollow core slabs documented in accordance with this document; 
— the environment in which the hollow core slab is placed; 
— compensatory measures to increase the design working life determined during the detailed design process.

In the case of hollow core slabs classified under exposure class X0, damage resulting from carbonation, 
chlorides and alkali reactivity may be visually assessed in accordance with 6.3.2. If there is any indication 
of damage as a result of one or more of the damage mechanisms, tests shall be performed in accordance 
with 6.3.3, 6.3.4 and 6.3.5.
In the case of hollow core slabs classified under exposure classes XC1-XC4, visual inspections shall be 
performed in accordance with 6.3.2, along with tests to determine carbonation depth, chloride content 
and petrographic analysis for potential alkali reactivity in accordance with 6.3.3, 6.3.4 and 6.3.5. 
In the case of other exposure classes, the scope of specimens shall be defined for the individual project 
concerned.
6.3.2 Visual inspection

Visual inspection shall reveal any visible degradation of the hollow core slabs, such as:
— fracturing of concrete;
— damage resulting from overloading;
— mechanical damage;
— prestressed wire slippage;
— reinforcement corrosion;
— lime precipitation;
— surface colour differences.
The hollow core slabs shall appear undamaged. The cause and consequence of any colour differences shall 
be mapped. 
NOTE 1 Prolonged damp can cause variations in colour.
NOTE 2 Requirements regarding prestressed wire are specified in 6.4.3.

6.3.3 Carbonation

Testing of carbonation depth shall be conducted in accordance with NS-EN 14630. Carbonation depth shall 
be determined from the underside of the hollow core slabs.
Carbonation depths of up to 10 mm are permitted. If carbonation depths of more than 10 mm are measured, 
a separate assessment of the remaining design working life shall be shall be carried out. 
Analysis may be carried out during the mapping phase provided that the hollow core slab being assessed 
can be traced. The concrete cores may be taken from the same hollow core slabs that shall be used for full-
scale testing.
6.3.4 Chloride ingress

Testing of chloride content analysis shall be carried out in accordance with NS-EN 14629.

NS 3682:2022
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The mean chloride content shall be less than 0.2% by weight of cement for each specimen.
6.3.5 Alkali reactivity

An assessment of the risk of harmful alkali reactions shall be performed. Petrographic analysis of the 
aggregate may be used.
6.3.6 Harmful substances

Harmful substances should be mapped prior to dismantling.
NOTE 1 Reference is made generally to applicable regulations concerning the assessment of environmentally harmful 

substances. 
NOTE 2 In the past, some screeds and levelling compounds have contained polychlorinated biphenyls (PCBs) and chlorinated 

paraffins, which can diffuse into hollow core slabs.
NOTE 3 The reuse of hollow core slabs does not normally entail any additional exposure to environmentally harmful substances 

when used in new buildings.

6.4 Load-bearing capacity

6.4.1 General

Sufficient load-bearing capacity shall be demonstrated in accordance with NS-EN 1992-1-1+NA. The 
calculations may be performed using the simplified calculation method in NS-EN 1168:2005+A3:2011, 
4.3.3.2.2.3. Any existing documentation in the form of drawings and calculations may be used as a reference 
when assessing the properties, but a declaration in accordance with this document will necessitate 
execution of the specimen scope as indicated in Table 1. 
The concrete compressive strength should not be set to greater than B45 in the calculations. If a higher 
shear capacity is required, testing may be carried out in accordance with NS-EN 1990:2002+A1:2008+NA 
[3], Annex D.
NOTE This document does not cover the documentation of increased shear capacity.

The minimum prestressed wire spacing given in NS-EN 1168:2005+A3:2011, 4.2.1.2.1 may be deviated 
from if visual inspection indicates that there has been no unintentional slippage of prestressed wires.
6.4.2 Compressive strength of concrete

The compressive strength of concrete is documented through the extraction, forming and testing of drill 
cores, either before or after dismantling of an old building. Concrete from screed, grout casting or levelling 
shall be removed from the cores prior to further forming. The concrete cores may be taken from the same 
hollow core slabs that shall be used for full-scale testing.
Tests using a rebound hammer shall be carried out in accordance with ISO 1920-2. The specimens should 
be taken over steps or from an end surface. The scope of specimens may be reduced to three readings per 
hollow core slab.
The sampling of core specimens shall be carried out in accordance with NS-EN 12504-1, and the testing 
shall be carried out in accordance with NS-EN 12390-3. The diameter of the drill core shall be at least 50 
mm, but should be 60 mm or more. The compressive strength of the concrete shall satisfy the requirement 
for characteristic in-situ strength, fck,is for strength class B45 in accordance with NS‑EN 13791.
If the step is not sufficiently large to enable core specimens to be taken from the upper or lower surface, 
the core specimen may be extracted along the hollow core slabs from the end.

NS 3682:2022
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6.4.3 Prestressing

Prestressed wire shall be inspected visually at both ends of a hollow core slab for quantity, size and 
prestressed wire slippage. 
Prestressed wire slippage shall be checked in accordance with NS-EN 1168:2005+A3:2011, Annex A.3 
prior to processing of the element. In the event of an indication of unintentional prestressed wire slippage, 
the hollow core slabs shall not be declared in accordance with this document.
NOTE Abnormal deformations can also be an indication of prestressed wire slippage. Arrow heights can be checked in the 

event of uncertainty.

6.4.4 Full-scale testing

Full-scale testing shall be carried out in accordance with NS-EN 1168:2005+A3:2011, Annex J with a 
minimum specimen scope as described in Table 1.
The mean result from full-scale testing shall satisfy the following:
— in the case of fewer than six full-scale tests: capacity shall be at least 1.25 ∗ estimated characteristic 

capacity;
— in the case of six or more full-scale tests: capacity shall be at least 1.10 ∗ estimated characteristic 

capacity.
For all full-scale tests, it is a pre-requisite that the results show:
— no individual values less than the estimated characteristic capacity;
— no hollow core slabs with bending fractures.
NOTE The test method described in NS-EN 1168:2005+A3:2011 presupposes that no bending fractures occur.

When calculating characteristic capacity, the measured geometry shall be used as a starting point. 
Conservative values shall be assumed for the relevant tensile force. 
6.4.5 Fire safety

Fire resistance is determined in accordance with NS-EN 1168:2005+A3:2011, 4.3.4.1.
NOTE The cover over prestressing wires with respect to channels will normally affect the fire properties of the hollow core slab.

7 Production control

A control plan and procedures, as well as routines for processing the results of the condition assessment, 
shall be established. 
NOTE Upon publication of this document, the Regulations relating to the sale and documentation of products for construction 

works stipulate that products that cannot be CE-marked shall be verified as being equivalent and comparable CE-marked 
construction products. Concrete hollow core slabs in accordance with NS-EN 1168 are an equivalent and comparable 
CE-marked construction product. NS-EN 1168:2005+A3:2011 requires verification by a third-party body.

8 Declaration of properties

Table 2 indicates the minimum properties that shall be declared for installation-ready hollow core slabs 
in accordance with this document.
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Table 2 — Minimum properties that shall be declared for installation-ready hollow core slabs

Property Unit
Width mm
Length mm
Height mm
Weight kg/m2

Concrete compressive strength Class
Characteristic moment capacity kN/m
Exposure class Class
Absence of harmful substances Confirmation
Standard fire resistance Class
Manufacturer [name]
Date of verification date
Notified body [name]

NS 3682:2022
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Annex A
(informative)

Checklists

A.1 Checklist for mapping of hollow core slabs for reuse

Responsible (person and company):
E-mail:
Phone number:
Date:
Signature:
Control aspect Satisfactory Comment

Yes No
Are drawings/information models 
and/or element plans for hollow core 
slabs/existing buildings available?
Is MOM documentation available for 
hollow core slabs/existing buildings?
Does the history or external signs indicate 
that the hollow core slabs have been 
exposed to persistent humidification?
Are there any signs of cracking along 
prestressed wires?
Are there any signs of reinforcement 
corrosion?
Are there any signs of mechanical damage 
which could affect stability and load-
bearing capacity?
Are there any signs of overloading as a 
result of distance to a laying surface in 
connection with recesses or similar?
Is it likely that elements have been 
exposed to chlorides?
Number of prestressed wires
Cover over prestressed wire 
arrangement 1
Cover over prestressed wire 
arrangement 2
Cover over prestressed wire at the centre 
of the span

NS 3682:2022
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A.2 Checklist for dismantling of hollow core slabs for reuse – prior to work

Responsible (person and company):
E-mail:
Phone number:
Date:
Signature:
Control aspect Taken into account Measure

Yes No
Do the people who have checked the work 
and completed the checklist possess the 
competence defined in section 5.3?
Was the risk assessment carried out for 
the dismantling works by the installation 
manager from the manufacturer and the 
site manager for demolition?
Has a specific procedure or job safety 
analysis been drawn up for dismantling, 
and has this been reviewed with everyone 
who will be involved in the work 
processes concerned?
Have structural and floor stability been 
addressed in the dismantling?
Has a specific statement of the net length 
and width of hollow core slabs after 
dismantling been received?
Have specific elements been specified 
that shall not form part of the delivery 
because they contain harmful substances, 
have been exposed to water damage, have 
visible cracks or mechanical damage, or 
anything else that shall not be part of the 
delivery?
Has a plan for the numbering of elements 
been incorporated?
Has dismantling been coordinated with 
the haulier?
Has energy consumption (electricity, 
quantity and type of fuel, etc.) been 
quantified, linked to the work to 
dismantle elements?

NS 3682:2022

©  2022 — Standards Norway 11

N
S

 3
68

2:
20

22
 p

ro
vi

de
d 

by
 S

ta
nd

ar
d 

O
nl

in
e 

A
S

 fo
r 

S
pe

nn
co

n 
A

S
 2

02
3-

06
-2

0



A.3 Checklist for dismantling of hollow core slabs for reuse – after completion of work

Responsible (person and company):
E-mail:
Phone number:
Date:
Signature:
Control aspect Taken into account Measure

Yes No
Have elements which have been 
identified as waste been sorted out?
Have elements which have water damage, 
visible cracks or damage in the zone 
which shall be used been sorted out?
Have all elements been numbered in 
accordance with drawings which show 
their location in the original building?
Specify energy consumption (electricity, 
quantity and type of fuel, etc.), linked to 
the work to dismantle elements.
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A.4 Checklist for the transport and temporary storage of hollow core slabs – prior to work

Responsible (person and company):
E-mail:
Phone number:
Date:
Signature:
Control aspect Taken into account Measure

Yes No
Does the person who checked the work 
and completed the checklist possess the 
competence defined in section 5.3?
Has a specific procedure or job safety 
analysis been drawn up for transport and 
temporary storage, and has this been 
reviewed with everyone who will be 
involved in the work processes 
concerned?
Has energy consumption (electricity, 
quantity and type of fuel, etc.) and 
transport distances linked to the work 
relating to transport and temporary 
storage been quantified?
Has a visual inspection been carried out 
of elements upon receipt in order to 
identify elements with damage which 
shall be sorted out and removed and 
treated as waste?
Have requirements regarding step width 
requirements been received for elements 
for full-scale testing?
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A.5 Checklist for the transport and temporary storage of hollow core slabs for reuse – after 
completion of work

Responsible (person and company):
E-mail:
Phone number:
Date:
Signature:
Control aspect Taken into account Measure

Yes No
Does the person who checked the work 
and completed the checklist possess the 
competence defined in section 5.3?
Have damaged elements which do not 
meet the criteria been sorted out as 
waste?
Have energy consumption (electricity, 
quantity and type of fuel, etc.) and specific
transport distances linked to the work 
relating to transport and temporary 
storage been quantified and reported?
Has the width of the web for elements that 
have been received been satisfactorily 
compared with the width of the web for 
full-scale tested elements?
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A.6 Checklist for processing – prior to work

Responsible (person and company):
E-mail:
Phone number:
Date:
Signature:
Control aspect Taken into account Measure

Yes No
Is relevant training for operators 
involved in production planned?
Has a specific procedure or job safety 
analysis been drawn up for the 
processing of elements, and has this been 
reviewed with everyone who will be 
involved in the work processes covered 
by the procedure?
Has energy consumption (electricity, 
quantity and type of fuel, etc.) been 
quantified and linked to the work relating 
to processing?
Has a visual inspection been carried out 
of elements upon receipt in order to 
identify elements with damage which 
shall be sorted out and removed and 
treated as waste?
Have a design basis been received for the 
specification of the geometric design of 
slabs and the establishment of 
attachment points as a basis for 
processing?
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A.7 Checklist for processing – after completion of work

Responsible (person and company):

E-mail:
Phone number:
Date:
Signature:
Control aspect Taken into account Measure

Yes No
Has relevant training for operators 
involved in production been carried out?
Have elements with identified damage 
been sorted out as waste?
Have energy consumption (electricity, 
quantity and type of fuel, etc.) and specific
transport distances linked to the 
processing of elements been quantified 
and reported?
Has the geometric design of slabs, 
establishment of attachment points, etc. 
been carried out in accordance with the 
underlying drawings?
Have inspections been carried out in 
accordance with Clause 6, and do they 
show conformity with the acceptance 
criteria?
Has the marking of elements been carried 
out in accordance with clause 5.2?
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