Subject: Re: 52 Pine Walk - Structural inspection 
 
Dear Julia,

Good to meet you today.
As discussed, I'm just following up with comments on our inspection.

Main property (noting mostly for our information):
Detected domestic dwelling with masonry cavity walls, dating from c1980s. GF ground bearing slabs, and FF timber joisted (175dp joists).
Prefabricated timber trusses @600 c/c clear spanning to (inner leaf of)  cavity walls
Lateral Restraint straps are present on gable verges
Floor to ceiling is 2.37m @GF level and 2.33@FF level
GF walls are generally masonry, though FF walls are slim stud, and whilst providing some restraint to the FF cavity walls, do not carry vertical load
A large foul sewer is present to the left of the property on the grass verge, but is not thought to have impacted the property. Some sinking of backfill to the original excavation backfill is evident, but considered normal and not a concern.

Cracking exhibited
Internal
At GF cracking is up to 4-5mm at an internal transverse masonry wall (above a door opening), but generally <=1mm elsewhere
Crack in GF soffits are hairline-1mm and are running front to rear of property, opening slightly more, or more frequent to the rear of the property
At FF level the ceiling soffit of the right rear bedroom as an associated 4-5mm opening on the left gable wall/soffit junction
Otherwise at FF cracks are generally hairline-1mm, and on internal walls, tend to collect at the vertical wall junctions, as the stud walls would not 'crack' in the same manner

Some shifting of FF flooring is noted above the critical noted internal GF wall with large crack (at kitchen-hall doorway)
Some drop of ground-bearing kitchen floor slab is noted to the rear left of the property, and some hairline cracks to the tiled floor are evident

External
Externally, the only significant cracking is a long diagonal crack on the brick outer leaf of the rear elevation (max 4mm wide, tapering down to zero). - Which is in line with a slight drop to the rear left corner of the property. The FF window is also impacted, and the frame fixing pulling slightly has dislodged a piece of mortar to the brick reveal.

Mechanism believed to be responsible for noted cracking
The cause is thought to relate to seasonal ground movements following a dry spring and very hot summer. Water demand from nearby trees and grass lawn, on the shrinkable clay soils, is commonly seen to cause a slight drop in the upper ground levels, which can cause cracking exhibited.
The particular pattern observed is in line with water demand from T1(oak), on the left rear flank of the property (when viewed from the front). The cracking has collecter at a natural weak point at GF level at the doorway, and at FF level at the ends of plasterboard sheathed stud walls and soffits

The following trees are sufficiently close to the property that interactions with the foundations have been considered:
	Tree ref.
	Species
	Distance
	Trunk dia.
(approx.)
	Height (approx.)
	D/H
	Water demand [2]
	NHBC foundation depth required [2]

	T1
	Oak
	12m
	1000mm
	12.5m
	0.95
	High
	1.4m (limit from tree)

	T2
	Elder (removed)
	4.5m
	400mm
	5.5m
	0.82
	Low
	0.9m (limit from open grasses)

	T3
	Holly (removed)
	2.85m
	280mm
	5.5m
	0.52
	Low
	0.9m (limit from tree)

	T4
	Leylandii (multiple)
	5m
	250mm
	2.5m
	2.00
	high conifer
	0.9m (limit from open grasses)

	T5
	Conifer (to be removed)
	2.9m
	250mm
	6m
	0.48
	med conifer
	0.9m (limit from open grasses)

	T6
	Birch
	6m
	250mm
	6m
	1.00
	Low
	0.9m (limit from open grasses)


 
[2] NHBC Standards 2018
The above assumes medium VCP clay soil strata and 0.7m dp foundations (realistic assumptions for property age and location)
T1 (Oak) would, in theory, need to be reduced via crown reduction, to 8.6m height, to avoid future impact on the property foundations. Reduction to 10m would be in line with a modern property with 0.9m deep foundations.
Given above assumptions, the only other tree that would impact the property is the holly which has been removed. The limit to modern codes is for 0.9m deep foundations due to open grass areas alone, so this limit is shown but noted where not due to tree impact. Bold foundation depth values relate to trees with impact.
With attention to the oak, and the holly already having been felled, the other trees are not at a size that would impact the property and should be maintained at current heights.

The above is not a precise science, though can help as a rough guide for placing importance on the maintenance of different trees. 

Category of cracking to industry standard
We would classify the observed as Cat. 2 (aesthetic and serviceability only, not of structural concern.) [BRE 292: Cracking in buildings, Appendix A: Classification of visible damage to walls.]
Engineers (and Insurers) would not typically consider this 'subsidence', and instead label it 'seasonal ground movements, impacting the strip foundations'.
No services have fractured, and no structural concerns are noted.

Suggested maintenance/recommendations
We would recommend crown reduction on the Oak as per above.
As clay moisture levels recover to a maximum in the spring, the cracks may close slightly. If T1 is reduced, then several subsequent years may note a restorative heave; after tree reduction or removal it takes up to ten years for the soil to equilibrate fully, though typically ~90% happens over the first 2-3 winters
Internal cracking can be patched and redecorated as ongoing maintenance without any required delay, where cracking is harline or to 1mm. For the larger 4-5mm crack, and the gap aside the ceiling soffit where 4-5mm, we would recommend delaying patching up as long as possible, certainly until the spring, and longer if convenient.

As lateral restraint straps are already noted to be installed on the gable (from original construction spec.), no building work internally is recommended as necessary.
If, the kitchen floor became too sloping in the corner, a polymer recovery system would be able to restore it to level. e.g. https://www.geobear.com/en-gb/ Though this is not recommended at this stage, and is unlikely to be needed.

Re the external crack. no damp or moisture ingress is evident as a consequence which would suggest the same waiting period can be observed as for the large internal crack. Normal mortar repointing would then be appropriate, with flexible sealant aside the FF window impacted. We would advise that the electrical cable that has been recessed into a bed-joint, is also removed and addressed at the same time, as any future buyer survey undertaken might flag that as non-compliant.

One additional suggestion that could help provide assurance to the degree of ongoing movement, is applying tell-tale gauges; One to the internal (above door) area impacted, and one the long external crack. They can be applied with rawl plugs or epoxy resin, and then simply photographed (with date) to track movement over an entire year.
https://www.avongard.com/product/standard-tell-tale/

I trust that's of some help and reassurance.
We've kept details on file should you need any further assistance, so please feel free to get in touch.
Kind regards,
Peter

 
Dr Peter Gates BEng (Hons) PhD CEng MICE MIStructE
Director
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