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Preface
This experimental construction was to explore the engineering of standard late iron age houses in Britain.
Very few houses were built using post and wattle, most were stake built, e.g. small diameter coppiced rods
of 20cm-30cm. Using the excavation reports from the Danebury hill fort, CS14 was chosen as one of the
best preserved examples, therefore the accuracy is increased.
The house was constructed in 2016/17 with quantities and time being recorded.

An Experimental Construct of the Iron Age House Danebury CS14
Introduction
This experimental construction was to explore the engineering of standard late iron age houses in Britain.
Very few houses were built using posts, most were stake built, e.g. small diameter coppiced rods of
2.5cm-5cm. Using the excavation reports from the Danebury hill fort, CS14 was chosen as one of the best
preserved examples, therefore the accuracy is increased. The house was constructed in 2016/17 with
quantities, weight, and time being recorded.
N.B. CS stands for Circular Construction.
Experimental Aim
To construct a standard late iron age round house
To explore wall construction that leaves no evidence.
To use materials available in the original environment.
To use the tool types from the period to complete the construct.
To build a house using minimum materials
To record the quantity of materials used to construct.
To record the weight of materials used to construct.
To record the time taken to construct.
To monitor long term the maintenance required to keep the house in good order.
Description
Danebury, an Iron Age Hill fort in Hampshire Vol. 1
The Excavations 1968-1969 The Site
by Barry Cunliffe
Stake-built structures
By far the commonest type of house at Danebury was built of stakes, set in holes driven into the
underlying soil or chalk using a crowbar-like implement. Twenty definite examples of this type have been
identified (CS4, CS7, CS8, CS10, CS11, CS13, CS15, CS16, CS17, CS20, CS28, CS33, CS51, CS54,
CS55, CS56, CS57a, CS60, CS61 and CS70) and, it will be argued below, a further 17 examples probably
belong to the same type. The well-preserved examples show that the stakes were usually 30–60 mm in
diameter and were spaced at intervals of 150–200 mm. Assuming that the hole was made first with a bar
and the stake was then rammed into it, the shape of the hole is most likely to reflect the shape of the
timber. The stakes were frequently circular or oval in section but many examples have been found which
showed a distinctive rectangular cross section. These were presumably split or trimmed timbers quite
possibly long poles shaved down to be of even size throughout their length. The stakes must have formed
the vertical framework for a wattle wall woven in position forming a rigid earth-fast drum joined to the
door posts. (Fig.1)
The remaining 14 houses (CS2, CS5, CS12, CS14, CS18, CS19, CS21, CS26, CS27, CS31a, CS57,
CS65, CS66 and CS69) require more detailed consideration. Two examples serve to demonstrate the
problem: CS5 and CS52. Both had well-defined door posts and door sill slots while inside the distinctive
chalk floors exactly marked the inner edge of the wall and yet not the slightest trace of the wall structure
could be seen except for a few smudges of charcoal along part of the wall line of CS5. There are only two
reasonable explanations: either the walls sat on the surface of the soil and did not penetrate it; or stakeholes had once existed but all trace of them had disappeared in the manner discussed above. It is
impossible to decide between these two options but the further implications of the former will be
considered in diameter 7.0 m, ranging from 5.1 to 9.5 m. Thus they were not significantly larger than the
late ring-groove houses.

Statistics
Constructed:
Location:
OS Grid Ref:
what3words
Diameter:
Shape:
House Height
Wall Height:
Wall Surface
Door Orientation:
Door Width:
Gross weight:

2016
South West quadrant of the Iron Age enclosure at Butser Ancient Farm
SU 71977 16461
///galaxies.sectors.chatters
7.3m diameter
Circular
5.5m
2m
84m²
85º
2m
5,329kg

Time Taken - man days, working 6 hour days.
Door Frame
3 days
Wall Stakes
2 days
Willow Wattle
6 days
Rafters
2 days
Purlins
4 days
Thatching
25 days
Wall Daubing
16 days
--------------------------------------Duration of Build: 350 hours
This timing does not include how long it would have taken to source, and bring the materials to site.
Materials
Wall Stakes
140 @ 2kgs
Willow Wattle
13 bundles @18kg (1,200 rods)
Door Frame
1 @ 100kgs
Rafters
25 @ 15kgs
Thatch Bundle
138 sheaves = 600kg
Daub
3.75m³= 3750kgs (dry weight)
----------------------------------------------Total Weight
5,239kg

Construction of Danebury CS14 Round House
Door Frame
The evidence for the doorway shows four post holes, and a sill plate. The two inner posts are moticed
through the sill, and were inserted into the ground under the sill. This would secure the doorway into
position and eliminate any lateral movement of the sill plate. The two outer post holes are a short distance
in front of the sill, and are parallel with the inner posts, perhaps forming a porch. This led to the decision
to construct the door frame as a full square, composed of the two door posts, a sill, and a lintel of similar
proportions to the sill plate. (Fig.2)
Construction was as follows. An oak post of 25cm diameter and 2.5m length was split into quarters
lengthways to create four posts, two of which were to become the uprights of the door frame, and two
posts to sit forwards of the doorway. These four lengths were left as quarter round posts. A further oak
post of 25cm diameter was split in half lengthways to create the sill plate and the lintel of the doorway.
These two pieces were adzed down to planks. A was hole cut through each end of the lintel and the sill
plate to create mortice joints mortices. They were cut approx 10cm square, and all the way through the
timber. The distance between the mortices were 2m, and of equal distance from each end of the sill and
lintel. Two of the split lengths were chosen to be the door pots. Being a quadrant of the initial oak post
care is taken to cut the tenon joints ensuring the point of the quadrant will be in line with the direction of
the wall line. The tops of the door posts were cut to a 10cm square tenon, and 15cm long. The bottom of
the door posts were cut to 10cm square tenon, and 35cm long. The tenons on the bottoms of the posts will
go through the sill plate, and protrude below the sill. The frame is assembled with the tops of the posts in
the lintel, and the bottom of the posts through the sill plate. The narrow end of the wedge shape has to
point away from the assembled frame on opposite sides.
Erection of the Door Frame
A pair of post holes were dug in position for the door, and in line with the wall of the house. The holes
were 2m apart, 15cm diameter (to fit the 10cm tenons), and around 25cm deep. The prepared door frame
is positioned on the ground, with the protruding tenons lined up with the post holes. The frame was lifted
into a vertical position, with the lintel in the air, and the protruding tenons on the ground. The door frame
was then manoeuvred until the protruding tenons dropped into the post holes, and sill plate sits flat on the
ground in the door way. The frame was then pegged and roped into a vertical position, and secured.
(Fig.3)
Wall Stakes
Considering the small diameter of the wall stakes (30mm-60mm), the best material suitable was coppiced
hazel. A total of 140 rods were used, cut to length at 2.5m, to give an internal wall height of over 2m. This
wall height makes the interior light and spacious. To erect the wall stakes, and in keeping with the method
described in the excavation report, a hole was punched into the ground using a heavy iron bar, to a depth
of approx 10cm. Using a hand tool (billhook), the bottom of the wall stake was tapered, and the stake was
then pushed into the hole. The spacing of the stakes was was an average of 120mm. To keep the stakes in
line, a number of small rods were lashed horizontally around the circumference of the house, at the top of
the stakes.
Time taken to complete, two days. (Fig.4)
A secondary experiment was undertaken during the wall erection. Evidence across a number of houses
from Danebury shows there are some that have no stake holes visible. This additional experiment explores
one option to build such a wall. Wall base plates of 1m in length were laid directly on the ground in pairs
to create three x 2m sections to support the stakes. Two were placed at 90º left and right from the
doorway, and one at 180º from the door (opposite the door). Holes were chiselled, into the plates to take
the wall stakes, The plates were not fastened to the ground, but simply laid on it. The three sets of stakes
were wattled into the rest of the wall and proved perfectly stable.

Wattle Choice
The material to be woven into the wall was a choice of hazel (Corylus avellana), or willow (Salix
viminalis). As there is no evidence of rods being split in the iron age, both materials would have to be
used “in the round”. Hazel was the first candidate to be seriously considered, as it can be grown and
managed as coppice, to produce a large number of rods of consistent size and quality. With a wall stake
spacing of 120mm, the hazel rods could be no older than three years old, to keep the rod diameter small
enough to weave between the wall stakes. A small test section was tried out, and it was found that at the
spacing of the stakes, the hazel was not flexible enough, and there were a number of breakages. The
decision was made that hazel was not suitable for this build. (Fig.5)
By comparison, willow grown on an osier bed will produce rods of a similar diameter in only two years,
and proved to be more flexible than the hazel. The willow also produces rods of a greater length for the
same growth age. This extra length also has the advantage of covering more wall stakes per rod, resulting
in a flatter, stronger wall. Within walking distance of the hill fort, the River Test has a wide flood plain
capable of large scale willow production, supporting the decision that willow rods are probably the most
suitable for the job.

Wattle Weaving
The weaving of a wattle wall starts with the base against the ground surface. The first rod butt is placed
against a door post, inside the wall, and whilst keeping it in place, the rest of the rod is woven inside and
outside of the wall stakes, progressing away from the door. The whole length of the rod is woven into the
wall. It is then pushed down to the ground to form the base of the wall. The second rod butt is then placed
against the inside surface of the first wall stake next to the door post. The length of the rod is then woven
into the wall, resulting in the rest of the rod being woven on the opposite sides of the wall stakes, until the
length of the rod runs out. The next rod butt is placed against the inside surface of the second wall stake,
and process of weaving is continued, rod by rod, stake by stake, around the circumference of the wall,
until the second door post is reached. As the tenth or so stake from the end is reached, the thin end of the
willow rod will project beyond the second door post. Once you get within five or six stakes of the door
post, stop, and trim off all the ends that project beyond the post. The return (in the opposite direction)
from the second door post to the first door post can now be undertaken. To secure the rod to the door post,
a hole needs to be drilled into inside surface of the post. The butt of the first rod on the return is pushed
into the hole, and the rod bent into line with the wall, and the rest woven into the stakes. This creates a
friction hold in the post, and secures the rod from post to wall. The second rod is placed against the inside
of the first stake from the second post..... etc.! The return journey when complete will take you back to the
first door post. (In practice you will discover this is quicker to do than describe). The start of the third
round (from first post to second) is the same method as the second layer (second post to first post) with
the rods being attached to the door post in drilled holes. (Fig.7)
Throughout the whole of this process, all woven rods are compressed downward onto the wall to create a
solid structure. During the weaving, care must be taken to observe and correct all of the stakes in turn, to
ensure that they remain as upright and evenly spaced as possible. The danger is that they will be inclined
to splay out as the wall progresses, and the top of the wall will be a different circumference to the base. As
each layer is created, the butt ends next to the door posts are drilled and inserted, so wall becomes fully
locked to the door frame.
The final stage of the weaving was the manufacturing of a wall plate, a strong band around the top of the
wall, to lock it together, and onto which the rafters will be lashed. This was achieved by using a basket
weaving method to weave a rim.
In practical terms the wattling was completed over the course of six days.
Rafters
During the construction of this house, there was a concern about the spread of a fungus causing ash die
back in the country side. Ash dieback affects ash trees (Fraxinus excelsior) and is caused by the fungus
Hymenoscyphus fraxineus (previously known by the names Chalara fraxinea and Hymenoschyphus
pseudoalbidus). It blocks the water transport systems in trees causing leaf loss, lesions in the wood and on
the bark and ultimately the dieback of the crown of the tree. With the requirements of 25 rafters, it was

decided to avoid denuding the local woods of ash, and the decision was made to use birch as a substitute.
Although birch is not considered a particularly good timber for construction, a previous experiment had
proved the worth of birch as rafters (G. D. Freeman – Glastonbury M74). By keeping them dry and smoke
saturated they had remained sound for ten years in the roof of a round house. They were cut to an initial
length of 6.5m, giving the roof a 45º pitch, and an overhanging eave of around a metre.
The roof frame was started by three rafters being lashed together, a short distance from the tips. It is best
to have 10-20cm extending beyond the lashing. The bundle of three rafters are taken into the house, and
then stood up, with the butt ends on the floor. The rafters are then spread out into a tripod, with the
bottoms of the rafters evenly spaced around the wall (measured carefully), with the butts still on the
ground. (Fig.8) Using a sharp tool (a billhook), notches are cut, 1m off the ground, on the inside surface
of the rafters. These notches will eventually engage with the top surface of the wall. A narrow wedge was
pushed into the top of the wattle, vertically in line with the foot of the rafter, to create a gap wide enough
through which the end of a thin rope can be pushed. Ideally the wedge should be pushed in below the
woven rim of the wall top. Repeat this for the other two rafters. (Fig.9)
The mounting of the tripod on the wall is undertaken as follows. Whilst inside the house, take hold of one
of the rafters and lift it off the ground, keeping the base of the rafter against the wall. The base of the
rafter can be stepped up the wall, keeping the weight against the wattle, until it gets to the top of the wall.
The base should rest securely against the top rim, with the other two rafters still on the ground. Go outside
the house to where the rafter is on the wall top (or ask a friend), stand on something if necessary to reach,
and gently lift the rafter over the rim, keeping the weight on the wall, and be prepared for the rafter to
attempt to slide off the roof! Under control, slide the rafter outwards until the notch, previously cut, settles
onto the wall rim. Using a cord or rope, square-lash the rafter into place on the rim, running the cord
through the gap under the rim created by the wedge. This lashing will be flexible enough to allow
movement whilst the other two rafters are manoeuvred into place. Go back inside the house, and repeat
the lift and lashing with the other two rafters, one at a time. This will complete the first three primary
rafters for the start of the roof. As the rafters were lashed into place, the wedges were removed.
The next three rafters are put up individually. A notch is cut 1m up from the base, the rafter slid up onto
the wall, evenly spaced between the three primaries, from the outside of the house. The tip of the rafter is
engaged by resting it into the top of the first primaries. The rafter is then lashed in place by the same
method as the primaries. (Fig.10) A woven ring of hazel rods was constructed and lashed inside the six
rafters, approximately 1m down from the apex of the rafters. Whilst inside the roof, with the use of a
ladder, the opportunity was taken to lash all six rafters together at the apex - these became the six primary
rafters (Fig.11).The remaining rafters (19 secondary are cut 0.5m shorter than the first six. The 19 rafters
were spaced out at approx 1m apart on the wall of the house, evenly spaced between the six primary
rafters that are on the roof (with an extra over the doorway), and erected by the same method as those
previously, except that the tips rest on the support ring in the top of the roof.. This gives a spacing of
approx 1m between all rafters (25) at the wall top. Using a ladder to reach, the tips of the secondary
rafters were lashed to the support ring (Fig.12).
Rafter erection took two days.
Once all rafters were erected, the outer two door posts were inserted into holes in the ground, and the
upper ends of the posts were lashed to the rafters. This created a small protected area around the doorway.
Purlins
The purlins were lashed horizontally in concentric rings from the eaves to the peak, on the outside of the
rafters, using a square lash to secure them. This creates a surface on the roof onto which the covering
material can be fastened. The rafters were notched with a billhook before the purlins were lashed into
place. This produces a tighter joint, avoids slippage, and maintains the spacing. The purlins are composed
of coppiced hazel rods to produce a strong base to the roof. When judging the strength of the hazel, it has
to be thick enough to support the weight of the thatcher, so as the hazel taper thins out, another rod is
lashed in with it. The purlins were spaced out vertically at 20cm apart. As the purlins extend up the roof,
they become a framework for climbing up the structure (Fig.13).
This took around a total of four days work.

Cordage
All lashing, tying, and binding was done with assorted sizes of spun vegetable fibres. Available in period
was nettle, flax, ivy, lime bast, clematis. Add to that, other materials such as hair or leather strips, there
were plenty of ways of making cords. The life span of the cordage can be extended by soaking in creosote.
This can be produced when birch-bark is heated and sweated to produce a thin tar, and the cordage soaked
in the resulting liquid.
Thatch
In the Iron Age the wheat straw used for thatch would have been made from a choice of emmer, einkorn,
or spelt, depending on what was grown in the location of the settlement. The process of harvest is not
known, but straw is a by-product, left at the end of threshing the grain out. Danebury hill fort sits in the
centre of a landscape of farms, so could have had access to straw for thatching the houses. It is also
possible there were reed beds of fragmites in the Test Valley flood plain. It was decided to thatch CS14
with straw, and to create a continuous slope, rather than a stepped thatch surface. Ancient wheats stands
at around 1.5m – 1.75m high which gives a long overlap when using it as thatch, however, only a modem
wheat was available, known as long straw, or wheat reed, and this has a maximum height of a little over
1m. The physical process of thatching used on CS14 was to tie the thatch in bundles (yealms) to the
purlins. The base ring around the edge of the roof is the thickest, with the thatch being around 20cm deep
(Fig.14). The bottom edge of the roof has to cope with all of the rainfall that runs down a roof. As the
thatch progresses up the roof it can be thinned down to 15cm thick (Fig.15). This thickness allows the
roof to breath, and smoke rising from the internal fire will filter out through the thatch without difficulty
(Fig.16). The weakest point of the roof is at the peak, so a separate cap was constructed, and placed over
the peak to give it extra protection. This needs to be replaced every three or four years (Fig.17). The roof
thatch has a life span between twelve and fourteen years.
Thatching was completed over the course of twenty-five days.
Daub
The wattle wall of the house is structural, but not weather proof. As per the archaeology across a number
of sites, the wall has to be plastered with daub to be wind-proof, and create a water resistant surface on the
wall. Daub is a mixture of what ever is local to the location, and can comprise of soil, clay, hair, straw,
hay, cow droppings, horse droppings, and water. Allowing the daub mix to stand, preferably overnight,
increases the plasticity, and evens out the water absorption. The daub is plastered onto the wall by
throwing hand-fulls at the wattle to push it into the weaving, then smoothed down by wiping a hand over
the surface. The daub is put on the wall at around 2-3cm thick. This is sufficient to mask variations in the
wattle weave, and produce a flat surface on the wall. Using a minimum of daub keeps the overall weight
down. The house is daubed on the inside first. This allows the daub to dry quickly through water
evaporation. Once the daub is dry to the touch, the outside of the house is daubed next. Care is taken
inside to daub up into the thatch, filling and covering the soffits (gap between the wall and the roof). Any
large gaps can be stuffed with reed, before applying the daub. Outside, the daub can be plastered on the
wall, up to the thatch, but the top of the wall is not too critical for a fine finish, as it will be well hidden
under the eaves. As the daub dries, it may crack with shrinkage. This is best corrected and filled whilst the
daub is wet/damp.
Daubing took a total of nine days for the inside, and seven days for the outside.
Decoration
Danebury hill fort is constructed from a chalk hill, and this gives the possibility of the use of limewash to
paint the house. Heating the chalk (calcium carbonate) drives off carbon dioxide gas leaving behind lime,
the base calcium oxide. The lime is white and will have a more crumbly texture than the original chalk.
Adding water to the lime produces slaked lime (calcium hydroxide) in an exothermic reaction. Once
slaked it can be applied to a wall surface, where it will set as a thin plaster. Pigments can be added after
the slaking process, to make a coloured paint. In the excavations at Danebury there is a piece of daub
intact, complete with a red paint on it's surface. The red is achieved by roasting an iron ore to make ochre,
then crushing down to a powder.

This evidence was used to paint the outside of the wall of CS14 with red iron oxide, resulting in a very
colourful house. (Fig.19) (Fig.20)
Extras
The evidence for this house shows the remains of two ovens near the fireplace. Based on evidence in the
Danebury excavations, one oven was built to the left of the fire. In keeping with the evidence, it had an
internal perforated shelf, within the oven (Fig.18).
Outside the house, either side of the doorway, there is evidence for a small wattled fence. This was
duplicated during the experimental construction of CS14.
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