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Background and Objectives

Fairhurst have been appointed by Aberdeen City Council to undertake an Outline Business Case to
consider options to address issues relating to the presence of Reinforced Autoclaved Aerated Concrete
(RAAC) roof panels at Balnagask Aberdeen.

This report will set out the following:
e  Project background and objectives
e  Scope of Works
e  Evaluation Criteria
¢  Design Requirements
e  Stakeholder engagement
e Timelines and deliverables

2. RAAC Background

Following the sudden collapse of flat roof RAAC panels in 2018, the Standing Committee on Structural
Safety (SCOSS) issued an alert in May 2019 aimed at building owners, consultants and contractors.

The Institution of Structural Engineers (IStructE) have since issued the following documents, which we
have based our assessment on:

e Reinforced Autoclaved Aerated Concrete (RAAC) Panels - Investigation & Assessment -
February 2022

e Reinforced Autoclaved Aerated Concrete (RAAC) - Investigation and Assessment - Further
Guidance - April 2023

RAAC is a lightweight, ‘bubbly’ form of concrete, commonly used in construction between the 1950s
and mid-1990s. It is predominantly found as pre-cast panels in roofs (commonly flat roofs, sometimes
pitched).

RAAC panels are typically 600mm wide, although this has been known to vary. Their length will vary,
typically up to 6m. They typically have a chamfer along their edge meaning there is a distinctive V-
shaped groove at 600mm centres between the panels. See Figure 1 showing typical RAAC panel
construction.

Typically there is a
slight chamfer to
each edge

+ypica|\y 600mm I\,

Figure 1: Typical RAAC construction
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3. Existing Construction

The properties at Balnagask are two-storey buildings with traditional cavity blockwork wall construction
and mono-pitched 125mm (5”) thick RAAC roof panels spanning front to back, bearing onto external
walls and a 100mm thick central concrete brickwork partition. See Figures 2 - 5 showing typical existing
building construction. Figure 6 shows the typical RAAC panels condition observed during structural
surveys.

Panels span approx. 3.5m at the rear of the property (typically above the living room and bedroom)
and approx. 2.5m at the front of the property (typically above the kitchen and bathroom). These are
relatively short spans, as RAAC panels can typically span up to 6m.

The mono-pitched roof construction is typically concealed behind a timber frame and plasterboard
ceiling, some of which was retro-fitted (and was removed prior to inspections).
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Figure 2: Original section drawing through flatted property
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Figure 4: Original section drawing through 2-storey house




160260: Balnagask RAAC Business Case Review
Outline RAAC Business Case Report

FAIRHURST

V) BB NN

e 1\

wwe 7w e |
R A o i 1.‘ L
Iyl SN EIVINGS umm:“?.oob{ E :;c.. 5‘“,3‘,?;“’;’.1
; : o S b g
; a0t stud

"."'f:’g"u‘)—'.ﬂ- Bt ol

AR A

T PN AT R

CAN A

Ghal  4-ar
i

il'.:

Figure 5: Original floor plan drawing of 2-storey house

Figure 6: Typical RAAC panels condition observed during surveys
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4. Methodology of RAAC Panel Assessment

The intrusive inspection scope and procedure was based on guidance by The Institution of Structural
Engineers (IStructE) - Reinforced Autoclaved Aerated Concrete (RAAC) Investigation and Assessment
- Further Guidance - April 2023.

We examined the following risk factors:-

End bearing

Anchorage reinforcement

Cut Panels

Cracking

Builder’'s work / building modifications
Water ingress

Deflection

Potential for adverse loading

The aspects identified during our intrusive and visual surveys that gave concern were:-

Less than 75mm bearing on internal supports

Excessive cracking of slab panel

Excessive deflection

Historic water ingress (prior to roof replacement contracts over the lifetime of the properties)
Builder’s works/builder modifications

Using the IStructE Risk Assessment approach defects were classified as per Table 1 detailed below.

Risk Factors Assessment

End bearing

Anchorage/longitudinal reinforcement

Cut panels

Cracking

Builder’'s works / building
modifications

Water ingress Dampness has been noted to underside of panels

Deflection measurements

Adverse or changes in loading Replacement roofing systems with additional insulation

Table 1: IStructE risk assessment approach to defects

Red - High Risk
Amber — Medium Risk
Green — Low Risk
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Using the Institution of Structural Engineers (IStructE) Risk Assessment approach we have classified
the following RAAC defects;

End Bearing:

By virtue of the fact that the central support wall is only 100mm wide, none of the slabs supported on
the central wall achieve the required 75mm minimum bearing, required by the IStructE guidance.
Notwithstanding the fact that as part of the overall Risk Assessment we have undertaken and proven in
all but one of our inspections that both longitudinal and transverse bars exist at the slab bearings along
the central 100mm wide wall. Of all the slabs inspected to date, one slab within an unoccupied property
was found to have a bearing of 10mm. This slab was considered RED Critical. Propping was put in
place to temporarily address this defect.

Red High Risk Classification was assigned in the Risk Assessment for this element of the
properties.

Cracking:

All of the slabs in the occupied and void properties inspected have transverse cracking, along the full
length of the panel, including potential shear cracks within 500mm of the bearings. These cracks also
typically travel through the full depth of the panels.

RED High Risk Classification in the Risk Assessment for this element of the properties.

Deflection:
All of the slabs in the properties inspected have deflections generally similar.
RED High Risk Classification in the Risk Assessment for this element of the properties.

Builder’s works / modification:
All of the slabs in properties inspected found service penetrations/builder modifications.
RED High Risk Classification in the Risk Assessment for this element of the properties.
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The inspections of 101 properties, to date, have shown the condition of the RAAC slabs are similar
throughout the development. Given the number of properties inspected we have no reason to believe
that uninspected properties will show any meaningful improvement on general condition of RAAC
panels. Where there has been historic water ingress the condition of the RAAC slab and reinforcement
will be measurably worse.

As a result of these findings and associated risk assessment Aberdeen City Council requested an
Engineering Assessment of the following options:

Proposed Assessment Options:
1. Extending bearing supports

2. Install a timber support frame under existing RAAC roof panels
3. Removal of RAAC panels and replace with a new timber roof cassette system
4

Demolition and rebuild of properties within same footprint

The proposed assessment options were assessed against the following criteria:

1. Remedial Assessment Review
2. Scope of Works:
a) Method to Install
b) Cost to install RAAC remedial works and undertake limited refurbishment works i.e.
replace ceilings and repainting of walls/room where the repairs were carried out.
c) Cost for full property refurbishment and installation of RAAC remedial options
d) Timeline to install RAAC remedial works and undertake limited property refurbishment
works
e) Timeline for full property refurbishment and installation of RAAC remedial options
f) Advantages and Disadvantages
3. Carbon footprint / environmental impact option review

4. EPC Rating option review and cost review
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7. Remedial Assessment Review

Option 1: Extending Bearing Supports

This option would involve fixing timber runners to the face of internal 100mm brick walls thus increasing bearing to satisfy the minimum bearing requirement
of 75mm. See drawings 160260/1000/1001 for proposed remedial details for both the 2 storey house and flatted property. Refer to Table 2 for a risk category
assessment for each of the remedial option.
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Option 2: Install a timber support frame under the existing RAAC roof panels

This option would involve installing a timber support frame under the existing roof panels which significantly reduces spans of the RAAC panels to 600mm.
See drawings 160260/1002/1003 for proposed remedial details for both the 2 storey house and flatted property. Refer to Table 2 for a risk category
assessment for each of the remedial options.
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Option 3: Removal of RAAC panels and replace with a new roof cassette system

This option would involve removing the RAAC roof panels and replacing with a new timber roof structure. See drawings 160260/1004/1005 for proposed
remedial details for both the 2 storey house and flatted property. Refer to Table 2 for a risk category assessment for each of the remedial option.
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RAAC Panels Party Wall Support Remedial Detail
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Observations and Proposed Measures

During our surveys existing RAAC panels were
found to be bridging over party walls between
properties. The 215mm party wall was also found to
be built tight to underside of panels. Please see
adjacent drawing showing the typical as built panel
arrangement. To minimise disruption to adjacent
properties during the removal of RAAC panels the
following has been proposed:

Panels Over Party Wall: Panels that are directly
over the party wall will remain in place. This
ensures stability and avoids unnecessary
disturbance to adjacent properties.

Timber Support Frame: A timber support frame
will be installed under the overhang of the RAAC
panel. By doing so, a small section of the RAAC
panel becomes structurally redundant. This
approach allows for safer removal without
compromising the adjacent property.

Sequencing of Works: The removal process will
be carefully sequenced to minimise both disruption
and vibration to neighbouring properties during the
construction.

New Roof Membrane Flashing: As part of the
process, new roof membrane flashing will be
installed up to the external face of the party wall.
This ensures proper waterproofing and protects
against any potential leaks.

For further detailed information, please refer to the
proposed Architectural drawing DO1.
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160260: Balnagask RAAC Business Case Review
Outline RAAC Business Case Report

FAIRHURST

Option 4: Demolition and rebuild of properties within same footprint

This option would involve full demolition of the properties and rebuilding to modern standards using traditional timber frame construction, timber suspended 1st
floor, timber roof trusses and concrete ground bearing slab supported on concrete strip footing. See drawings 160260/1006/1007/1008/1012 for proposed
details for both the 2 storey house and flatted property. Refer to Table 2 for a risk category assessment for each of the remedial option.
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160260: Balnagask RAAC Business Case Review
Outline RAAC Business Case Report

FAIRHURST
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160260: Balnagask RAAC Business Case Review
Outline RAAC Business Case Report

FAIRHURST

100mm MASONRY OUTER
LEAF (RENDERED)

145x45 TIMBER STUDS
AT B00mm ¢

SHEATED WTH Smm 058

REFER TO DRAWING NO. 160260/1012 LI
FOR GENERAL NOTES & TYPICAL DETAILS

FE LT . B

T HE A
HE THE: OF wosh CETALED o
FILOWI FEES 0 HEFWT

’ “
KITCHEN |

BECROOM

“
41_T|-| ROOM

LEGEND

-_

T U HEE W T BIHCTE AT T R
SEEEEVERT FLF

LT AL works AL GE (ais

AE: T iy
=105 woe, WHEE SR T
= TR

F PRE-FABRICATED TIMBER ROGF
TRUSSES AT 600mm cfc.

145xa5 TIMBER STL T 600mm cfe,

SHESTED WITH S 058

STORE I 5545 TIMBER STUDS AT 8D0mm c/c,
SHEATED WITH rm 058
ARIC o i 1Mo CRIPPLE STUD STRUCTURAL SUPPORT
£ = Ll Mo CRIPPLE STUD STRUCTURAL SUPPORT
JOUBLED—UP JOISTS
i
PROPOSED FLATS ROOF PLAN L
L3 100x100 PRECAST CONCRETE LINTEL
O Thr ot Tk
RAAC OUTLINED BUSINESS CASE FAIRHU RST
REMEDIAL OPTIONS REVIEW
i (L R T T
W T Tk [T Checked [ ot
N : . [OPTION 4 H i
eI COUR \,._["_‘ DEMOLISH & REBUILD 0 s %
A 1055 24 WINGR AMERDVERTS. JH (@] - ol ol g 00F T T
e vaen | Cheched [pproved FLATS E'DEE":'f‘ oos | A

18



160260: Balnagask RAAC Business Case Review
Outline RAAC Business Case Report
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160260: Balnagask RAAC Business Case Review
Outline RAAC Business Case Report

FAIRHURST

Table 2: RAAC Risk Category Assessment for Each Remedial Options

Using the IStructE risk assessment approach table 2 compares the remaining critical risks associated with RAAC against each of the remedial options
and evaluates them as High risk, Low risk and where the risks are removed.

Legend

RAAC Remains a High Risk Item
RAAC Becomes a Low Risk ltem
RAAC Risk Removed
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160260: Balnagask RAAC Business Case Review
Outline RAAC Business Case Report

FAIRHURST

Appendix A:
Proposed Remedial Drawing Options




160260: Balnagask RAAC Business Case Review
Outline RAAC Business Case Report

FAIRHURST

Option 1:
Extending Bearing Supports
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160260: Balnagask RAAC Business Case Review
Outline RAAC Business Case Report

FAIRHURST

Option 2:
Installation of secondary support frame under existing RAAC roof panels
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160260: Balnagask RAAC Business Case Review
Outline RAAC Business Case Report

FAIRHURST

Option 3:
Removal of RAAC panels and replace with a new timber roof cassette
system




KL ERRLSEL S A L

i

L UL
HEW=ESRE

m&%&&m\E

SN

II
|
1
= -

“Rirm LG

JLARIRG T

WeRGE

A0¥ 13545 016 TIHGCT
VTS AT Semn afu LAFSED
SeLd o IEad af LY sTIMG wa_
MRS Y R HES

ot

N

o e
e o

i

-

;5 § }4
AH % ? St KRR SLAHER
Al ' i SAEL 1L BAL L B MO
Lt ,__.-__..-"" Rt e e PR o
1é Zg-:,iﬁ _ AAMNER ClER AT Bme CH:
It % ;’ﬁ Ak Frstree - - AULLIS Lt e
I: jﬁ ML e e AL 1 LR
o o i L R ATy
| by - [ e T :
A T YEICAL INTERAL DE Al
1010
HICAL Tst FLOCR FLAT ROOE FLAN
Ten
L GER2 oW RO
CovadEhE
- Sl IR CHUE OF 2 E sl g N —

AAAL HLLE AMELE U BE ARIFLAGEL HArme DR RS,

ARG T
H GBS OIEC G4 0 Bl e U1 g
[ P RS Y
RElEE A1 L POINTS ALY SRR
R

HMES AT LT IMERS
JEETS AT &llrm wfe, LAPTFD
(R RS O e || e
AMTRAILET TOGFTHER

e Tkl s [IMARE SLSREE
L1 o P [ 7 ) I P S

AN -F -lERGE AT 2k CR-

i
AULLAR - B0k SECSTRANT SRR

Al dwmr ofe

S

- L =LA ol

LAl Wl = AT 10 TRk

s

VAL EAVES Lo AL
1:10

AT oEe
H T

T iR e— qﬂ;':!. v
-.':'%'-:.'- -:ll == [1%,-:':" I.'-'-ﬂ T L :hf; TSP R ET
P Mt

TE . -
| TAAL CJILNEL =LEIN-SS Dask FA|RHURST
T SR [AL OPIONE ey oW

o ';j: -}-f"k:ﬁ i ! i SR S
AN : :
i T ; _'lril'_' ] ] [ | WUN l
R N MBIESILIE 2N | q00r <EFLACEN= Y
T B O (Ol S IR L T B 5 I' |h:_."| | i LUL'E: i L',';'Ill

Pitas

LT ’ : oI I h':}:':l E'l.-"l 1 '::'___'4 l_




L LR L R |

i

b e e B A B S R 1 . e I P AP
o _'::'::'::':::'::'::'I: |::'::"::'::"::'::'::i :'::'::"::':1 e e

e h i | et e e

i I I

L = .

] 5, - *

| .; I

1 i

15

RN RO

Y

N

I |.I-.'I IL"\.: . | :. I:Ihl i
|
}

kb L
LR E LR S

HAICE BOIAIFG 10 o f
. AU DRIENTATION M T T
PR Gk P
EA ': . ., 5 E

RIZd 20310223 1.3 “aom T
: - == = - - WL—E—:'_ o Y !Wﬁ,?ff.?’s?{}{fﬁ??ﬁ’ff,“ A
4 i ] M:_,.:; " -

Y i T -1
1 -

“Hrrrr ol
FaE 2R

Faakh

=
o

™

&)
.

-

" %,
; g
- " 4 "

£ (!
-, E "

HEE 1At L4 TkE: 2
ORI AL ST0rm i, LARALD

-
-

A i
B . Tl TOOVNFR AR OF FESRTIMG e
i i AT RA_ED TORITHER
A = =f NI LT IIKSER HLHER

[0 00 sl L B0
ARV R SR AT ki GF

E
-
5 ' L
o =

i

E

EXRHRA
NV | R T

- AULLAR - LEFRE s b
AT 1.7 CHE

TEREY T OCrer O wiiafi AT ETA
CAL 2-5TCREY HOLSE RCCE PLAN TYEICA| Pf‘._‘._,E" DETAIL

1200

i

| Fe B

= - sHAN kIR R sX RN T eRdap W
a SRR & i b g I Pl R hL¥ L4l
880 U0 PANEL: 1L BE SEPLACEL EMEEAME | VIMBRRE

' TILES TR TG WWEYLT '

g . . — i—— e — 1
- - W SR LR 1D HE LA “Bire T5R b i “Errm JEL Femiy LOIET Y T
SEnlMHL wlEE . SRAv ARG ' T | 5 ﬁ;_::_d—ﬁ—-‘—w |

‘.ﬁk abad LD oW Rob o shes Lo
===t B &l e oiz IHE

WA AT 3 PO SR SRR ]
Wtk “drorr £33 i

JES 133x 3 015 TIKEER

VTS AT Emmoedn AR
TWFR ARAT OF FHISTING We S s
ATOME ST TOGETHER WD RTE N G0Rmm s, LAPPED

Wil boAL U REMSING W
MUS Ctds (AL SLRRL I R ~. AT AL TOSFTRRE
L O D IR A R o LING . A
HAMMER - (% RIS AT Blimp D . N : SR RUR LS BUURENE
WLMIER B RN L (T TS R B S I
ACCOMMODATE ek J G IE WD OIS AT BNime CEY

PIZA 1854 R TIPS

F oW COMCRETE PADATOME,
IR KL W (11}

et AL DCWH S RESTRANT & HAES

AT 1.4 Ll -

M-V, PLASTERBOAED /7
G -
ME- SR Todimi
] AW LI W

THICAL INTERAL e AL HEICAL BEAM Le AL
1:10 2

1

- [ BN Y [T Y R 1 FEv A1 datintet s -
I L O Y

R L

r = -
| SAAL CULN-L SLSIN-SS CASE ‘ FAIRHURST
- o [EMLAL CRTONS REV-w
<f| —: H _rﬁf.t{?fﬁ-frw
LT

1ol AL o T

COION
JOUF ~E-LACEN= NI

A-31USEY HULSE

L) e la L SzA L e *E “E

e g R gn
(BT T PR T S T I T I 4l = ARG

LA e ; . D 1 ﬁ'._.'.l-';ﬁﬁ_.-"l1 Lk »




N TIMoER =UE

SRACILEE

ANGLE BRACKET I
125%45 JOISTS AT
BUL (A

TEDxdS DWANGH

120825 TIMEES =LNNzk
FIEEL 1L WALL Wi
HRUME R FIENGS AT 400
LR

210 THA
BHIE AHT
wall

MEW K- _Itaift‘vlltl:]“
MEMBRANE T0 LAF o elks
WITE EXISTING
L PR S5 ING RAAL
Frs f/ff//ff/f/f/////’Y:’//ff///////f/f/}/!/// I ."I:I'."_—LJ
1] ) e e ] e e e e e — — — — — — — — — — —
'/I tl. 5 ) — - ’l ~
SiI Y e— - '
smPsor sirune TIE - [l - | LA SR
GALVANISED STEZL e L = | A WAL SLILT 1ICH
0 UNJERSUE U SLAs

RAAC PANEL SUFFCKT CETAIL AT PARTY WALL

=LA 1:10

R4

T OECLE o LRE Crneg

SAFETY HEALTH AMD ENVIRDNIENTAL INFORMATION Chart e Thie
AL PR L R ™ e BALNAGASK — FAIRHURST
e T B e | RAAC REMEDIAL OPTICN -
P :ﬁd = ?‘f i hee
RAAC PANEL PR N
| |ABERDEEN |suppcrr ceraL R T
A | T [OE e URDRTED T | rE RLE CITY COUNCIL | |AT PARTY WALL T e e
Rt l3ate Ieszriphing Drawr | Checkes fapoarmver %w&mm&wm 16{']260/44[}1 'ﬂ"




A3

(]

POPOROEOEEOEOEEE@®OE@®®®E

Proposed 18mm Magply, or equal approved,

A1 (non—combustible) sarking board

Proposed reinforcement fleece, as per roof

membrane manufacturer’s specification

Proposed mechanically fixed single ply membrane, installed
in accordance with manufacturer’s installation guidance

Proposed treated timber fillet

Proposed pre—formed laminated
metal trim, mechanically fixed
Proposed roof felt flashing,
appropriate to existing roof material

Existing roof felt
Existing RAAC roof panel
Proposed 15mm A1 (non—combustible) board

Proposed 2No 195x45mm C16 timber roof joists

“roposed 45x125mm trected

timber dwang, fitted between joists

Proposed Simpson Strong—lie gaolvanised steel
angle bracket, to Engineer’s specification
Proposed 45x125mm treated

timber joist @ 600mm centres

Proposed 195x45mm C16 timber roof joists @ 600mm c/c

Proposed 150x45mm C16 timber
ng joists @ 600mm c/c

Proposed 15mm Type A TE plasterboard

150mm Knauf Earthwool Loft Roll 40
insulation, fitted between joists

200mm Knouf Earthwool Loft Roll 40
insulation, laid perpendicular to layer below

Fixings @ 400mm centres, to Engineer’s specification
Proposed 45x125mm treoted timber runner

Existing 215mm wide solid brick separating wall

Proposed 50mm rock mineral wool
slab, mechanically fixed to wall

Proposed 50x50mm timber plasterboard dwang

Existing nominal 21mm plaster

Roof Replacement @ Party Wall Head Detail @ 1:1
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Design Studio, Uakfield House,
27 Evan St, 378 Brandon St,
Stonehaven, Motherwell,
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Roof Replacement - Balnagask, Aberdeen
Roof Replacement @ Party Wall Head Detall
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