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Production of hollowcore slabs
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Quality control
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 ISO 9001
• ISO 9001 is the international standard for a quality management system (“QMS”). 

ISO 9001:2015 provides the QMS requirements to be implemented for a company 
that wants to create all of the policies, processes, and procedures necessary to 
provide products and services that meet customer and regulatory needs.

 CE marking in Europe
• When a product is placed on the market, the CE mark is the manufacturer's 

administrative declaration that the product complies with the Construction 
Products Regulation (CPR, 2013) and thus meets EU standards for HSE. 

• The Declaration of Performance (DoP) is the main part of CPR and provides 
information on the manufacturer’s performance of a product.

• The CE label is a summary of the DoP.



Do we comply? 
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 Demonstration of conformity described in (European standards): 
• Common rules precast concrete products EN13369

• Hollow core slabs EN1168

 Compliance of the concrete product with the relevant requirements of 
the standards and with the specified or declared values for the product 
properties shall be demonstrated by carrying out both of the following
tasks:

1) Type testing including calculation when relevant

2) Factory production control, including product inspection



 ..including product inspection
• Concrete quality

• Steel quality

• Pretensioning force

• Geometry of slab 

• Axis distance

• Slippage

• etcetera

2) Factory Production Control
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Concrete cube strengths [C45/55]

Pretensioning Ø12,5 mm [FeP1860]
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55 N/mm2

63 N/mm2

102,3 kN

112,5 kN

92,1 kN

5%

5%

5%

Statistics



1) Type Testing including calculation
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This brings us

back to the shear

test of yesterday.

This test connects

the process with 

the product.

Do we deliver

what we promise?

Is our design safe 

enough?



 Type Testing is like the Vehicle Crash test 

 Compliance means safe design of produced prototype

Type Testing including calculation
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Why a Type Test on hollowcores?
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 Compared to any other precast product, prestressed hollow core slabs have 
specific characteristics which have a major impact on their structural design 
mainly influenced by the concrete: 

• the longitudinal prestressing strands are anchored by bond

• any mild steel reinforcement for shear is absent -> brittle failure. 

• the tensile strength of the concrete is explicitly taken into account in the shear capacity. 

 Hence, compared to other precast products, quality control tests need to be 
performed on hollowcore slabs to confirm the capacity after placing and 
compaction of the concrete in production.

 Type Testing:
• ITT/FTT = Initial and Further Type Testing (mandatory)

• CQC = Continuous Quality Control (recommended)

Process = Product



ITT/FTT (mandatory)
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 The shear resistance obtained by calculation shall be confirmed by 
physical full scale testing according to Annex J: 

 ITT - Initial Type Testing according to Annex J shall be performed at the 
start-up of one or more new cross sections or the use of a  new production 
facility to confirm the proper functioning of the production machine(s). In 
this case, as stated in 4.2 Production requirements, proper placing and 
compacting of concrete by the production machine shall be verified.

 FTT – Further Type Testing according to Annex J shall be performed if 
there is a major change in the design of the cross sections, in concrete 
strength, in the type of operating principle of the production machine or if 
there is another change which could significantly affect shear resistance

0m2



Initial Type Testing (ITT)
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Initial Type Testing (ITT)
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 Factory production control + inspection
• Concrete quality

• Steel quality

• Geometry of slab 

• Axis distance

• Etcetera

ITT 
(3x)

Time

S
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Start up of new product or new process: to check if the 

production machine and the “design model for shear” are 

aligned: safe design of the produced prototype



Further Type Testing (FTT)
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Further Type Testing (FTT)
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FTT 
(3x)

 Factory production control + inspection
• Concrete quality

• Steel quality

• Geometry of slab 

• Axis distance

• Slippage

• Etcetera

FTT tests is to check the production machine and the “design 

model for shear” are still aligned after a major change



CQC (recommended)
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 As a recommendation by fib [1992] , slabs with various basic cross-
sections could be tested after every 3-6 months or 1 slab per type per 
each production run of 25.000-50.000 m2

 Why this recommendation:
• Compared to any other precast product, prestressed hollow core slabs have specific 

characteristics which have a major impact on their structural design mainly influenced by the 
concrete: 

• Compared to other precast products, we do make changes in our materials and placing and 
compaction of the concrete in production (or have you not changed anything the last 20 years?).

Sm2



Continuous Quality Control (CQC)
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Continuous Quality Control (CQC)
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 Factory production control + inspection
• Concrete quality

• Steel quality

• Geometry of slab 

• Axis distance

• Slippage

• Etcetera

CQC
(1x)

CQC
(1x) Time

One slab per type every 

25.000 to 50.000 m2

or 3 to 6 months 

CQC test is to check the machine settings and whether the production 

machine still produces quality

Small changes



10 week-planning  for Annex J shear tests
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1. Test location of full scale test

2. Selected hollowcore factory

3. Selected hollowcore cross section + strand pattern

4. Design ultimate failure capacities for bending and shear

5. Concrete mix

6. Select type of specimens for concrete quality control

7. Production planning, production drawings

8. Sieve curve of aggregates

9. Production of slabs and control specimens

10. Detensioning and storage

11. Measured (average) dimensions of cross section and location of strands

12. Testing certificate of the full-scale testing machine

13. Calculation of ultimate load for test

14. Quality control results

15. Annex J test set-up

16. Execution of full scale test

17. Measured ultimate load and failure mechanism

18. Photos of tested element (and video)

19. Test evaluation

20. Date of test report, approval of test report, signature

21. Distribution of test report

week Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10

activity start plan “wait” cast “wait” prepare “wait” test evaluate publish

Report

items

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19 20

21



Testing is cross-functional team work
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 The people involved for a shear test when planned out over 
recommended 10 weeks are :

• Project manager: points 1, 2, 3, 19, 20, 21

• Structural engineer: points 4, 13, 19

• Production: points 5, 7, 9, 10, 

• Quality: points 6, 8, 11, 12, 14

• Testing: points 15, 16, 17, 18, 



Selection of cross section and prestress
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 Generale Prefabbricati HC430: 
• HC430 with 4 cores

• C45/55 with 

- fc = 53 N/mm2

- fctm = 3.8 N/mm2

• Web width bw = 296 mm

• 16 lower strands at the soffit (1300 N/mm2)

- 11 strands 12.5 mm (1/2”) at 45 mm

- 3 strands 12.5 mm (1/2”) at 90 mm

- 2 strands 9.3 mm (3/8”) at 90 mm

• 2 upper wires 6.5 mm at 385 mm

(In ITT/FTT, the strand amount should be at least 75% of the maximum prestress level)



Length and spans to be selected
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span length test

h L = 12 x h

(but > 4 m)

L + 0,1 [m] 2.5h 

(but >600 mm)

430 5160 5260 1075



Annex J calculation (average material values)
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 Bending/anchorage capacity
• F = 1012 kN
• V = 801 kN

 Flexural shear capacity
• F = 601 kN (first crack)
• V = 476 kN

 Shear tension capacity (simplified expression)
• F = 381 kN (38,1 ton = 100%)
• V = 302 kN

F

F

F

V

V

V

Due to on-time preparation, Eurocode values are taken

fc = 53 N/mm2 ; fctm = 3.8 N/mm2; fctm = 0.8fctm



Loading schedule and failure
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 Fcalc = calculated ultimate load  F = 381 kN (38,1 ton = 100%)

Assumptions

• Serviceability capacity calculated assumed 
at 70% of design ultimate capacity = 35%

• Design ultimate capacity calculated with 
design material values = 50%

• Characteristic ultimate capacity calculated 
with characteristic material values = 75%

• Mean ultimate capacity calculated with 
mean material values = 100%

Step load F

0,00 0

0,35 133

0,00 0

0,50 191

0,75 286

0,85 324

0,95 362

1,05 400

1,15 438

1,25 476

133 kN
191 kN

286kN

= 381 kN

476kN

F = 381 kN

V = 302 kN
79 kN

43,5 ton (435 kN)



Shear test at Generale Prefabbricati
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 Shear test 28.10.2021
• Load F = 435 kN

• Shear resistance V = 343 kN

 Calculated

 (= Accepted)

V = 343 kN

F = 435 kN

74 kN

F = 381 kN

V = 302 kN
79 kN



Evaluation: if it was a ITT(/FTT) test
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Actual measured concrete strength:

Control of concrete strength by means 

of drilled cores from the slab 

(cylindrical 55 x 110 mm)

= 53,12 N/mm2

-> Mean tensile strength

fct = 0.8 fctm = 

0,8 x0,3 353,122 = 3,39 N/mm2 



 Materials (MEAN ACTUAL)
• Use mean actual values from quality control

- Mean actual cylinder strength = fcm = 53.12 N/mm2

- Mean actual tensile strength = fct = 0,8fctm = 0,8 x0,3 353,122 = 3,39 N/mm2

• Actual measured cross section

- Measured depth h = 427 mm (97,9%)

- Measured web width bw = 285 mm (96,2%)

• Safety factors = 1,0

• Fmean = 387 kN  Vmean = 306 kN

 Results of shear resistance:
• Vtest,1 = 343 kN -> Vtest,1 / Vchar = 343 / 306  = 1,12 > 0,95

• 1) Vtest,2 = 335 kN -> Vtest,2 / Vchar = 335 / 306  = 1,095 > 0,95

• 1) Vtest,3 = 321 kN -> Vtest,3 / Vchar = 321 / 306  = 1,049 > 0,95

• Vtest,average / Vchar = ((297+335+321)/3) / 306  = 1,09 > 1,0

•  accepted, design model is safe

Evaluation: if it was a ITT(/FTT) test (3x)
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306 kN

50% fractile

321 kN

335 kN

5%

343 kN

1) Fictitious tests for the ITT example



 Materials (CHAR EUROCODE)
• Use characteristic values from Eurocode standards: C45/55

- Characteristic cylinder compressive strength = fck = 45 N/mm2

- Characteristic tensile strength = fct = fctk,005 = 0,7x0,3 3452 = 2,70 N/mm2 (5% fractile)

• Nominal cross section

- Depth h = 430 mm

- Web width bw = 296 mm

• Safety factors = 1,0

• Fchar = 347 kN  Vchar = 275 kN

 Results of shear resistance:
• Vtest = 343 kN

• Vtest / Vchar = 343 / 275 = 1,25 > 1,0

•  accepted

Evaluation: if it was a CQC test (1x)

26 San Salvo, October 28-29, 2021IPHA Production Seminar 2021

275 kN

343 kN

5% fractile

shear resistance



 Materials
• Use characteristic values from Eurocode standards: C45/55

- Characteristic cylinder compressive strength = fck = 45 N/mm2

- Characteristic tensile strength = fct = 0,7x0,3 3452 = 2,70 N/mm2 (5% fractile)

• Nominal cross section

- Depth h = 430 mm

- Web width bw = 296 mm

• Safety factors = 1,0

• Time of test 28 days

• Fchar = 347 kN  Vchar = 275 kN

 Results of shear resistance:
• Ftest = 353 kN or Vtest = 279 kN

• Ftest / Fchar = 353 / 347 = 1,02 > 1,0

• Vtest / Vchar = 279 / 275 = 1,02 > 1,0

•  accepted !!

Example: a CQC test with lower value

27 San Salvo, October 28-29, 2021IPHA Production Seminar 2021

275 kN

279 kN

5% fractile

shear resistance



The shear test links process and product
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Shear Test Instructions
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 wim.jansze@hollowcore.org
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