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SPECIFYING 60 YEARS DESIGN LIFE

FOR PRECAST CONCRETE WALLING AND CLADDING SYSTEMS

The current 'Eurocode 0 offers
indicative design working lives for
structures. For permanent building
structures, there are two main
categories relevant to precast
concrete wall and cladding system:s.

These are:

- Category 4 'Building structures and
other common structures”: 50 years

- Category 5 'Monumental building
structures, bridges and other civil
engineering structures”: 100 years.

www.architecturalprecast.org | www.structuralprecast.org

The British Standard for Concrete, BS 8500, Part 1T Annex A
provides guidance for the specifier for the nominal cover

to reinforcement, concrete compressive strength class,
maximum w/c ratio and minimum cement content for
intended working lives of at least 50 years and at least 100
years. This guidance may be applied to precast walling and
cladding elements. Many building projects in the UK still
prefer to specify a design life of 60 years in line with previous
versions of BS 7543, Guide to durability of buildings and
building elements, products and components.
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A precast walling or cladding element’s reinforcement cover depth can years. It should be acknowledged that the BS 8500-1 guidance tables A designer may opt for the conservative option by designing the As noted above, this would be a conservative option and can be

be determined by using BS 8500-1: 2015 + A1: 2016 Annex A, Table A4 are largely empirically based and as there are inherent variations in actual reinforcement cover to a 100 years durability requirement using considered too onerous for quality concrete products manufactured,
“Durability recommendations for reinforced or prestressed elements with exposure and construction processes then the difference between the BS 8500-1: 2015+A1:2016 Annex A, Table A.5 ‘Durability recommendations and cured, under controlled factory conditions.

an intended working life of at least 50 years”. Based on Table A4, for XC3 cover required for 50 and 60 years intended working life may not be for reinforced or prestressed elements with an intended working life of at

exposure a minimum 20mm cover to reinforcement is recommended significant in practical terms. least 100 years' Based on Table A4, concrete produced to XC3 exposure,

using a CEM | concrete to achieve an intended working life of at least 50 with CEM | cement, needs a minimum reinforcement cover of 30mm to
achieve a 100 years'intended working life.

Compressive strength class, maximum w/c ratio and minimum cement or combination content for normal-weight Compressive strength class 9, maximum w/c ratio and minimum cement or combination content for normal-weight
Nominal concrete with 20mm maximum aggregate size i) Nominal ' concrete ® with 20mm maximum aggregate size T
B)
cover mm combination types :T(])r\;er combination types
25+ Ac 30+ Ac 35+ Ac 40 + Ac 45+ Ac 50 + Ac 60 + Ac 70 + Ac 80 + Ac 15+ Ac 20+ Ac 25+Ac35+Ac 40+ Ac 45 + Ac 50+ Ac 55+ Ac 60 + Ac 70 + Ac 80+ Ac
Corrosion induced by carbonation XC exposure classes) Corrosion induced by carbonation (XC exposure classe's)
XC1 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 AllinTable A6 XC1 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 C20/25 Allin Table A6
0.70240 | 0.70240 | 0.70240 | 0.70240 | 0.70240 | 0.70240 | 0.70240 | 0.70240 | 0.70240 | 0.70240 | 0.70240 ’ 0.70240 | 0.70240 | 0.70240 | 0.701240 | 0.70240 & 0.70240 | 0.70240 | 0.70240 | 0.70240 | 0.70240 | 0.70240 | 0.70240 ’
XC2 B C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 AllinTable A6 XC2 B B C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 AllinTable A6
065260 | 065260 | 065260 | 0.65260 = 065260 | 065260 | 065260 | 065260 @ 0.65260 ) 0.65260 | 0.65[260 | 0.65260 | 0.65260 | 0.65260 | 065260 | 065260 | 0.65260 | 0.65260 | 0.65260 )
B C40/50 C32/40 C28/35 C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 | | AllinTable A6 _ _ _ C40/50 C35/45 C32/40 C28/35 C25/30 C25/30 C25/30 C25/30 C25/30 || AllinTable A.6
045340 |]0.55300 | 060280 | 065260 | 0.65260 065260 | 065260 | 065260 | 065260 0.65260|| exceptIVB-V 045340 |[0.50320 | 055300 | 060280 | 065260 | 065260 | 065260 | 065260 = 0.65260 | exceptIVB-V
XC3/4 XC3/4
_ _ C40/50 C32/40 C28/35 C25/30 C25/30 C25/30 C25/30 C25/30 C25/30 IVB-V _ _ _ _ C40/50 C35/45 C32/40 C28/35 C25/30 C25/30 C25/30 C25/30 IVB-V
) 045340 | 055300 | 060280 | 065260 | 065260 | 0.65260 & 0.65260 | 0.65260 | 0.65260 ) 045340 | 050320 | 0.55300 | 0.65280 | 0.65260 | 0.65260 | 0.65260 | 0.65260

D1 ~ _ C40/50 | C32/40 | C28/35 | (C28/35 (2835  (C28/35 = C28/35 & (28/35 | C28/35 | . oo D1 ~ ~ ~ Cas/s5 | C40/50 | (35/35 | C32/40  C28/35 = (C28/35 | C28/35 & (28/35 | C28/35 | .o o
045360 | 055320 060300 060300 = 060300 | 060300 | 060300 | 060300 = 0.60300 : 040380 | 045360 = 050340 | 055320 060300 | 060300 | 060300 | 060300 = 0.60300 :
5 a0 000 035 03590 03530 035320 055520 | 055520 | CEM LSRO,CEMISRS Sl o o oo s cum | o | s | Causs | QG5 | G5 | Gy oo cen
- - - - - - - - RO, CEMI 045360 | 050340 | 055320 055320 | 055320 | 055320 055320 | | 'cpa
02 ~ ~ ~ C35/45 | C28/35 | (C25/30 = (2530 | C25/30 & (C25/30 | C25/30 & C25/30 | o4 .
040380 | 055340 | 055320 @ 055320 | 055320 | 055320 | 055320 & 0.55320 ’ XD2 _ _ _ _ _ €32/407 | C28/35 | (C25/30 | C25/30 | C25/30 | C25/30 | C25/30 | \.\ 00
045360 | 050340 | 055320 | 055320 | 055320 | 055320  0.55320 '
~ _ ~ C32/40 | C25/30 | C20/25 | C20/25 €205 = C20/25 | C20/25 | C20/25 | o
040380 | 050340 | 055320 | 055320 | 055320 055320 | 055320 | 055320 | ' _ _ _ _ _ €28/35 | C25/30 | C20/25 = C20/25 | C20/25 | C20/25 | C20/25 |\ ooy
045360 | 050340 | 055320 | 055320 | 055320 | 055320 055320 |
C45/55 | C45/55 | C45/55 | C45/55 | C45/55 | C45/55 | CEMI,IIA, IIB-S
N N N N N 035380 | 040380 | 045380 045380 | 045380 & 045380 | CEMI-SRO, CEMI-SR3 Cas/ss | C40/507 | C35/457 | C35/45 | CEMULIIANIBS
- - - - - - - - 0359380 | 040380 | 045360 045360 & oM IoROCEM
¥D3 ~ ~ ~ ~ ~ C35/45 | C32/40 | (28/35 = C28/35 | C28/35  C28/35 | o ISR3
040380 | 045360 | 050340 | 050340 | 050340 = 0.50340 ¥D3 ) ) ) B B B C40/50° | C35/45°  C28/40° | C28/35 | C25/30 | C25(30 | oo
/0 | C8Es | C25/30 | C2530 | Q2580 | 2530 o 035380 | 040380 | 045360 050340 = 050320 @ 050320 '
040380 | 045360 | 050340 | 050340 | 050340 = 0.50340 i i i i i i G Csss | S0 QSA0 CSB0 | QS0
040380 | 045360 | 050340 = 050320 @ 055320 | 055320

Figure 1. Minimum cover for a concrete product with 50 years'service life (BS 8500-1, Table A.4).

Figure 2. Minimum cover for a concrete product with 100 years' service life (BS 8500-1, Table A.5).
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Table A4 of BS 8500-1 could be assumed to apply for 50 years, and from this
the depth required for 60 years is calculated:
20 mm = k X 50°

This option utilises the square root relationship which the ingress of
K=28mm/ year’®

carbonation and chloride may be approximated to, expressed thus: i . )
D=k X 105 So, for 60 years using the same concrete, the minimum cover will need
to be:
D=28x60"=22mm
The depth of carbonation or chloride ingress —
where this may be assumed to equal the minimum cover

As concrete cover spacers are normally manufactured in 5mm steps the
practical implication of Option lll is that the minimum cover is increased

by 5mm from that in Option I. It can be demonstrated through the
methodology in Option Il that adding 5mm to the minimum cover required
by BS8500 for a design life of 50 years will be conservative for a design life of
60 years, when the minimum cover for 50 years is 50mm or less.

Coefficient

Time

Conclusions

Any of the three options for reinforcement cover determination may
be used but the selection should be confirmed by the designer.
Option lllis a safe technical justification. Option Il permits leaner,
lighter and potentially less expensive cladding units compared to the
more conservative Option II.

Itis important to remember that cover depth for exposure classes other
than XC3 will differ.

The choice should be agreed on a project-by-project basis. All implications
associated with units'depth, geometry, weight and cost will need to be
accounted for fully.
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