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ENGINEERS REPORT

INTRODUCTION
I have been asked by my client to comment upon significant structural cracking that occurred at the above
property. This follows concerns expressed by previous structural engineers, Pibworth Associates during
th
May 2004. My report follows site investigations completed at the property on 28 August 2012 comprising
an internal and external trial pit and a drainage CCTV survey.
My report has been prepared specifically in connection with structural damage at the property. It does not
deal with the general condition of the building, decorations, services, damp, timber rot infestation etc,
except where these matters are considered to be relevant to the damage.
All directions are given as if viewing the houses from the front elevation and front window bay.

DESCRIPTION OF PROPERTIES
The property is a mid terrace house built circa 1900. At the rear of the property a two storey rear wing
projects at its right hand side. The house has solid load bearing brick walls. The drainage system of the
property is via the rear wing towards a manhole located at the rear left hand corner of the wing running
onto the mains sewer which runs parallel to this and other properties within the terrace. Downpipes at the
front of the property discharge via two small underground pipes running under the front patio, beneath the
front footway onto the road. The roof of the property is pitched.

1. Front elevation of property and window bay
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2. Rear elevation of property and two storey rear wing

SITE INVESTIGATIONS
Two trial pits were excavated at the property. An external trial pit was dug at the rear left hand corner of
the two storey rear wing. The second trial pit was internally at the front of the hallway beneath the
suspended timber floors. The cross sections of the two trial pits are shown below.

Trial pit 1 at the front of the hallway adjacent to the porch below the suspended timber floor level.
a= 80mm, b= 675mm and c= 75mm
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Trial pit 2 at the rear left hand corner of the two storey rear wing
a= 150mm, b= 650mm and c= 150mm

TRIAL PITS
The internal trial pit at the front section of the hallway revealed that the partition wall between the hallway
and front porch has subsided in part and caused significant cracking to this wall. See Figure 9 below.
Figure 7 shows the trial pit and bore hole at this location. Immediately below the foundations of the porch
partition wall a wet soft sand was encountered to a depth of approximately 830mm below ground level.
The subsoil then turned onto firmer grey clay down to a depth of approximately 1m below ground level.
The subsoil then changed into firmer grey clay of medium density. The bore hole was aborted at 1.2m
below the hallway suspended timber floor level.
The second trial pit at the rear left hand corner of the two storey rear wing revealed a very firm brown clay
to be present immediately below the foundations. The clay had not been affected by any external factors.
The bore hole was identical in nature with depth. The bore hole was aborted at 1.3m below ground level.

OBSERVATIONS / DESCRIPTION OF THE DAMAGE
The following is an abbreviated description of the damage and the photographs included in this section of
the report illustrate the damage.
INTERNALLY
Entrance Porch:





The solid floor of the porch is out of level by 10mm in 1.2m.
At the rear of the porch the partition wall between the porch and suspended timber floor of the
hallway was exposed. See Figure 9 below showing cracks and displacement of brickwork and a
partially collapsed wall. See recommendations below.
The party wall of the porch is fairly vertical.
The partition wall between the porch and front sitting room has a significant crack diagonal in
nature measuring between 10-20mm in width. See Figure 10.

Hallway:




The floorboards were removed in part at the front of the hallway. This revealed that the brick wall
running from left to right in the central area of the hallway had partially collapsed. See Figure 5
below. This wall continues underneath the front sitting room.
The party wall of the hallway was fairly vertical.
The partition wall between the hallway and front sitting room has some large diagonal cracks 810mm in width. See Figure 3.
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The suspended timber floor of the hallway was out of level by between 10-15mm in 1.2m.
The doorframe between the hallway and porch has dropped by between 50-60mm at its left hand
side i.e. against the front sitting room partition wall. The porch door has dropped by between 2030mm at the ceiling level against the front sitting room partition wall.
The front sitting room partition wall has dropped by between 20-30mm causing a long horizontal
crack between the hallway, ceiling and the partition wall. See Figure 3.

Front Sitting Room:
 Diagonal cracks are present to the partition wall between the front sitting room and the hallway
measuring between 10-20mm in width. See Figure 4 below.
 The party wall of the front sitting room is fairly vertical.
 The front elevation of the room is fairly vertical.
Rear Sitting Room:
 All walls within this sitting room were found to be fairly vertical.
Kitchen (rear wing):
 The solid floor of the kitchen is out of level by 10mm in 1.2m.
 The left hand elevation of the kitchen rear wing is out of vertical by between 10-20mm in 1.2m.
 The rear elevation of the kitchen is out of vertical by 10mm in 1.2m.
First Floor
Landing:
 The left hand party wall of the landing is fairly vertical.
 The right hand party wall of the landing is fairly vertical.
 The doorframe leading to the front bedroom is fairly square.
Front Bedroom:
 The suspended timber floor throughout this room was found to be fairly level.
 The party wall on both sides of the room is fairly vertical.
 The front elevation of the bedroom is fairly vertical.
Central Bedroom:
 No significant damage noted.
Bathroom:
 The bathroom was in the process of being replastered and no significant damage was noted.
Rear Bedroom (rear wing):
 The suspended timber floor of this bedroom slopes by between 10-20mm in 1.2m towards the
rear left hand corner of the room.
EXTERNALLY
Front Elevation:
 The front elevation of the house is out of vertical by 10mm in 1.2m.
 There are diagonal cracks to the window bay at its front and right hand side rendering measuring
between 1-2m in width. See recommendations below and Figure 8.
 The window bay sills are out of level by between 10-20mm in 1.2m sloping away from the main
house.
 There is significant sagging to the main roof structure of the house. The canopy roof structure of
the entrance porch is dilapidated causing the guttering and drainage system of the porch to drain
directly onto the front patio area. See recommendations below.
Rear Elevation:
 The rear elevation of the house is fairly vertical.
 The rear wing left hand elevation is out of vertical by 10mm in 1.2m at ground level and by
between 20-30mm at roof eaves level.
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The rear elevation of the rear wing is fairly vertical.
Drainage repairs were completed to a significant degree during late 2004.

3. Significant cracking to the partition wall between the hallway and the front sitting room.
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4. Significant cracking between the front sitting room and entrance porch.

5. Collapsed brick supporting wall located in the central area of the hallway of the property.
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6. Trial pit carried out at the rear left hand corner of the two storey rear wing.

7. Trial pit and bore hole carried out at the front elevation of the
partition wall between the hallway and porch.
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8. Drainage layout of the front porch and window bay

9. Partial collapsed wall to the partition wall below the suspended timber
floors between the front porch and hallway
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10. Significant cracking to the partition wall between the porch and front sitting room.
CATEGORY
It is common practice to categorise the structural significance of the damage in accordance with the
1
classification given in Table 1 of Digest 251 produced by the Building Research Establishment . In this
instance, the damage falls into Category 2-4.

Category 0

"aesthetic damage"

< 0.1mm

Category 1

"aesthetic damage"

0.1 - 1mm

Category 2

"aesthetic damage"

>1 but < 5mm

Category 3

"serviceability damage"

>5 but < 15mm

Category 4

"serviceability damage"

>15 but < 25mm

Category 5

"stability damage"

>25 mm

Extract from Table 1, B.R.E. Digest 251
Classification of damage based on crack widths.
Note: Actual categorisation can vary due to ‘local’ effects

DRAINS
The Pibworth Associates report dated May 2004 suspected substantial drainage defects were present at
the rear of the property. Drainage surveys and repairs were completed in late 2004. A supplementary
th
drainage report was produced by Drainline Limited dated 29 August 2012. That report finds some
drainage defects to be present at the rear patio of the property. It also recommends that the front
rainwater pipes are adequately diverted away from the house. See recommendations below.

1

Building Research Establishment, Garston, Watford. Tel: 01923.674040
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DISCUSSION/CAUSE OF DAMAGE
Pibworth Associates completed a structural survey report at this property in May 2004. That report
recommended substantial drainage repairs were carried out to the rear of the property. It suspects
subsidence to be occurring to the front elevation of the house and to the partition wall between the hallway
and front sitting room. It recommends underpinning of both the partition wall and front elevations of the
house. However, no site investigations comprising trial pits and bore holes were completed at that time.
st
My client appointed me on 21 August 2012 and my survey together with trial pit and drainage
th
investigations were carried out on 28 August 2012. My survey findings in the main concur with Mr
Pibworth’s report dated May 2004. Trial pit investigations were carried out which concluded that the
damage to the partition wall between the hallway and front sitting room has been caused by a partially
collapsed brick wall running from left to right underneath floorboards underneath the front sitting room and
the hallway. The wall runs the entire length between the two party walls. Furthermore there is a partial
collapse to the partition wall between the porch and hallway below floor level. These two issues in turn
have caused substantial distortions and cracking to occur to the partition wall between the porch and front
sitting room and hallway and sitting room. There are substantial distortions to the doorframe between the
porch and hallway. This doorframe is damaged beyond repair.
Our trial pit and bore hole investigations concluded that the damage to the property is isolated to the
partition wall between the porch/hallway and front sitting room. The front elevation of the property has not
subsided. There is some settlement damage noted to the front window bay away from the main house
which is deemed to be largely historic. In the section below I shall be recommending for some heli-bar
repairs to be completed to the front and right hand elevations of the window bay. The drainage system of
the front entrance porch canopy and front window bay are poor. Water discharges from defective
guttering and poor roofing structures directly to the front patio and causes ponding to occur in this area.
This in turn has caused water to penetrate below the foundations and affect the subsoil conditions within
this area of the property. It is therefore essential that the canopy roof of the porch entrance is rebuilt and
that the guttering of both this structure and the front window bay are repaired. The downpipe of these two
structures need to be adequately discharged via the front patio away from the footway onto the main road.
Similarly the downpipe located at the party wall does not discharge adequately onto the main road. There
is a collapse or blockage approximately 4m upstream from the exit hole at the main road. Both these
drainage channels need to be repaired so water discharges freely away from the main property.
The brick wall below the suspended timber floor of the hallway will need to be rebuilt and a pre-stress
concrete lintel introduced. The partition wall between the porch/hallway and front sitting room will have to
be strengthened with a masonry beam. The doorframe between the porch and hallway will need total
reconstruction.
Drainline Limited completed a survey whilst I was on site concluding that there are some drainage defects
present at the rear of the property. The drainage repairs completed in late 2004 are in good condition.
However, those drainage repairs fall short of repairing the entire drainage system. Drainline Limited have
made recommendations to my client on the extent of the additional repairs required and they have also
quoted for drainage diversions at the front of the property as per my recommendations above.
The roof structure of this property sags significantly. Pibworth Associates have assumed that roof
strengthening works will be required. I concur with this diagnosis however there was no access to the loft
space area but it is likely that vertical supports will be required to both the front and rear roof purlins to aim
to stop the significant sagging to the main roof structure of this property.

INSURANCE
None of the damage noted within my report would be covered by the buildings insurance policy. The
damage is historic and dates back to before 2004 as per Pibworth Associates report produced at that
time. The drainage defects noted are also due to wear and tear and unlikely to be covered by building
insurance.

CONCLUSION/ RECOMMENDATIONS
My main recommendation is for the partial reconstruction of the partition wall below the suspended timber
floor of the hallway. Both the front brick wall between the porch and hallway and the central brick wall
below the suspended timber floors will have to be rebuilt. A pre-stress lintel should be introduced to the
rear partition wall below the suspended timber floors. The suspended timber floors can then be
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reinstated. The partition wall between the porch/hallway and front sitting room will have to be
strengthened with a masonry beam. The beam will need to be installed at both high and low level. The
doorframe between the porch and hallway can then be reinstated.
Drainage repairs are essential as per Drainline Limited’s recommendations. It is important that the
canopy roof at the front entrance is rebuilt and that the guttering of that roof and of the front window bay
are adequately discharged onto the front gully. The storm drain needs to then be diverted by a channel
onto the front highway. Similarly the storm drain at the party wall needs to be adequately diverted onto the
highway. There is a blockage in the central area of this drain which needs rectifying.
The front and right hand elevations of the front window bay need to be strengthened with heli-bars. The
walls can then be re-rendered. Within the loft space of the property it is likely that vertical supports will be
required to both the front and rear roof purlins. However there was no access for us to inspect the loft
space structure.
In conclusion, this property is suffering from subsidence damage to the foundations of the partition wall
between the porch/hallway and front sitting room. A brick wall located in the central area of the hallway
below floorboards has collapsed. There is also a partial collapse to the brick wall located below the
floorboards between the porch and hallway. I am recommending that the collapsed wall be rebuilt. Also
the rear elevation wall of the porch needs to be partially reconstructed. Pre-stress concrete lintels should
be installed to strengthen this area. The partition wall between the hallway/porch and front sitting room
should be strengthened with a masonry beam at both high and low level. Drainage repairs are required as
per the Drainline Limited report. The front entrance canopy porch roof needs to be reinstated and the
guttering of both that roof and the front window bay roof adequately discharged away from the property.
The doorframe between the porch and hallway requires total reconstruction. The suspended timber floor
of the hallway will need to be reinstated.

Marcel Furet
BSc CEng MICE EurIng
Director and Chartered Engineer of
Harborne Building Consultancy
51 North Road, Harborne, Birmingham. B17 9PD
2012
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