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1.0 Earth buildings 1.1 Modifications to NZ

Acceptable Solution E2/AS2

Earth buildings complying with NZS 4299 
as modified by this Acceptable Solution 
meet the performance criteria of NZBC E2.

Where buildings are based on NZS 4299 
but require specific structural engineering
design input, the structure must be of at 
least equivalent stiffness to the provisions 
of NZS 4299. Such designs are outside 
the scope of this Acceptable Solution and
proposals must be submitted to, and 
approved by, the building consent authority 
as part of the normal building consent process.

S 4299

Clause 2.1.8.5 Add new Clause:

2.1.8.5

Install a damp proof course (DPC) to
separate timber from concrete, cement
stabilised earth and lime stabilised earth.
DPC material must be bituminous paint or
sheet material as specified in Clause 4.9.1.

Figure 4.1 Replace Figure 4.1 with:

50 mm min

1
5

0
 m

in

Varies

1
0

0
 m

in

1
7

5
 m

in

Earth brick wall to overhang
foundation by 5 mm minimum.

Other earth wall methods
flush with foundation.

2 coats bituminous paint on top of the foundation
at the underside of exterior and interior earth walls

Earth wall 280 – 350 mm

Earth or concrete floor

D.P.M. (refer Clause 4.8.5)
on sand blinding
on selected hardfill
(refer Clause 4.8.4)

8 –10 mm bevel

50 mm min nib above floor level required during
construction and in wet areas (see Clause 4.4)

Permanent paving

Finished exterior ground level

Finished Floor Level

Note:
Dimensions in mm.
Ground/paving surfaces must
have fall away from building
according to Figure 3.1 B.

Note:
Minimum depth D as defined in 3.3:
(a) 150 mm in firm weathered rock;
(b) 300 mm in other materials;
(c) in expansive clay see 3.3.2
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Top of nib

Roughen top of foundation to
5 mm amplitude

Cleared ground level i.e.
bottom of topsoil or paving

D.P.M. into construction joint
as far as reinforcing

Reinforced concrete foundation

Firm original ground or fill certified to
NZS 4431 with ultimate bearing
strength  300 kPa

OR D.P.M. continued under foundation

OR for earth floors only – Appendix M, NZS 4298

The D.P.M options shown are for well-drained soils only

 EXTERIOR                                                             INTERIOR

600
max

Figure 4.1 Footing dimensions and general details

�
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Clause 5.1.8 Add new Clause:

5.1.8

The external surface of earth walls must be
finished in accordance with Clauses 2.2.3.5,
2.2.4.2 and 2.2.4.3 of NZS 4298. The external
surface of earth walls must be free from
features, such as horizontal protrusions,
that could cause water to become trapped
or directed towards the inside of the building. 

C5.1.8

Water must be able to flow downwards and off the 
external surface of earth walls.

External earth wall surfaces are not required to have 
a surface coating to meet this Acceptable Solution. 
The use of surface coatings does not replace or 
diminish the need for eaves as required by Clause 2.10.

Clause 5.12 Add new Clause and Figure:

5.12 Soffit to wall junction

The junction between the soffit and the
earth wall must be constructed as shown 
in Figure 5.11.

Figure 5.11 – Soffit to wall junction

b

25 mm min
Eave soffit

or verandah lining
Selected

timber trim

Ribbon plate may be fixed to earth walls
by screw or nail fixing to wooden inserts

as per Figure 9.1
OR by masonry nail

or non-expanding masonry screws to
rammed earth or pressed brick walls.
OR soffit framing may be suspended

from roof framing

Timber fascia or
beam as required

 & gutter system

Timber insert as per Figure 9.1

D.P.C.
(See Clause 2.1.8.5)

D.P.C.
(See Clause 2.1.8.5)

b = Protection to earth walls
according to Clause 2.10

Roof cladding as specified in
Acceptable Solution E2/AS1

Outline of roof framing and
associated members

indicative only

Earth wall

Note:
Gable to be detailed in a similar manner
Roof framing constructed to NZS 3604

Figure 5.11 Soffit to wall junction

A) Flat soffit
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b

25 mm min
Eave soffit

or verandah lining

Timber fascia or
beam as required

 & gutter system

Selected
timber trim

b = Protection to earth walls
according to Clause 2.10

Roof cladding as specified in
Acceptable Solution E2/AS1

D.P.C.
(See Clause 2.1.8.5)

D.P.C. (See Clause 2.1.8.5)

Outline of roof framing and
associated members

indicative only

Earth wall

Note:
Roof framing constructed to NZS 3604

Figure 5.11 Soffit to wall junction

B) Angled soffit

Clause 5.13 Add new Clause and Figure:

5.13 Timber-framed gable wall 

The junction between timber-framed gable
walls and earth walls must be constructed
as shown in Figure 5.12.
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Clause 9.2 Add the following new paragraph
to end of Clause 9.2:

“Windows and doors with arched or sloping
heads are outside the scope of this
Standard”.

Clause C9.2 Add the following new paragraph
to end of commentary Clause C9.2:

Requirements for window and door joinery are not 
included in this Acceptable Solution. For more 
information, designers may refer to: 

• NZS 3504: 1979 Specification for aluminium 
windows

• NZS 3610: 1979 Specification for profiles of 
mouldings and joinery

• NZS 3619: 1979 Specification for timber windows. 

50 mm min lap

6 mm min

Indicative framing only

Gable cladding (with cavity if required by
Acceptable Solution E2/AS1)

Gable frame

50 mm min between cladding drip edge
and face of earth wall (flashing shown
where necessary to acheive this)

6mm min gap for direct fix cladding
20 mm min for cladding on cavity
with vented cavity closure

D.P.C. (See Clause 2.1.8.5)

Packer to support bottom
edge of cladding if required

Building wrap as required by Acceptable Solution E2/AS1

Note: All earth walls including gable ends
require roof overhang protection
specified in Table 2.4

Figure 5.12 Timber-framed gable to earth wall
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Figure 9.2 Replace Figure 9.2 with:

55 mm min

30 + 20 mm min*

To suit

15 mm min

5 *20 mm min

30 min min

*20 mm

Lap building wrap over headflashing

50 mm min cladding
lap over flashing

Lining on ex 100x50
framing @ 600 crs

Ex 25mm timber
boxing, or laminated ply

to curve as required

15˚ min slope.
Take flashing full
width into jamb
rebate each end

5mm min clearance between
cladding and flashing

Timber facing

6x6 mm drip groove

Run cladding into jamb
rebate each side of opening

Reinforced concrete lintel

Fix head trim after all shrinkage
has taken place

5 mm min
@ 15˚min

Tight fitting closed cell

compressible foam rod or tube

or hemp rope

Line of jamb rebate

Varies according to lintel span

Flashing material as defined in Acceptable Solution E2/AS1

Building wrap as required by Acceptable Solution E2/AS1

10 mm stop-end

INTERIOR                                                      EXTERIOR

FLASHING DIMENSIONS

* Note: 20 mm shrinkage
gap may be reduced by up

to 10 mm if justified by
results of mortar and wall

material shrinkage tests
to NZS 4298, Appendix F

Timber plate on D.P.C.
(See Clause 2.1.8.5)

Figure 9.2 Head details

A) Timber joinery with timber-framed wall insert

10 + *20 mm min

55 mm min

*20 mm

* 20 mm

Fix head trim after all shrinkage
has taken place

6x6 drip groove

15˚ min slope,
take flashing full width
into jamb rebate each
end.

10 mm min flashing lap to flange

5 mm min clearance between
cladding and flashing

Reinforced concrete lintel
(Refer figure 8.4)

Run cladding into
jamb rebate each
side of opening

5 mm min
@15˚min

Lining on ex 100x50
framing @ 600 crs

Ex 25mm timber
boxing, or laminated ply

to curve as required

Tight fitting closed cell

compressible foam rod or tube

or hemp rope

Flashing material as defined

in Acceptable Solution E2/AS1

Varies according to lintel span

10 mm stop-end

FLASHING DIMENSIONS

* Note: 20 mm shrinkage gap may
be reduced by up to 10 mm if

justified by results of mortar and
wall material shrinkage tests to

NZS 4298, Appendix F

Lap building wrap
over headflashing

50 mm min cladding lap over flashing

Line of jamb rebate

Timber plate on D.P.C.
(See Clause 2.1.8.5)

Building wrap as required by Acceptable Solution E2/AS1

Figure 9.2 Head details

B) Aluminium joinery with timber-framed wall insert
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20 mm min*

25 mm min

To suit

30 + *20mm min

25 mm min

* 20 mm 30 mm min

Jamb facing beyond

Fix timber trim after all earth wall
 shrinkage has taken place

Timber lintel/bond beam
(solid or boxed) as required

(refer figure 8.1)

Head flashing
full width of opening.
Fix up into sawn slot
aligned with jamb rebate.

Pack to thickness
of timber trim (if any)

10 mm Ø
weather groove

5 mm min @ 15˚min

When eaves are less than or equal to 600
insert tight fitting, closed cell & moisture
resistant, compressible foam rod or tube at
outer edge of lintel between lintel & earth
wall at all points of contact.

Tight fitting closed cell

compressible foam rod or tube

or hemp rope

D.P.C. (See Clause 2.1.8.5)

Flashing material as defined
in Acceptable Solution E2/AS1

INTERIOR                                                  EXTERIOR

FLASHING DIMENSIONS

* Note: 20 mm shrinkage
gap may be reduced by up
to 10 mm if justified by
results of mortar and wall
material shrinkage tests
to NZS 4298, Appendix F

Line of jamb rebate

Figure 9.2 Head details

C) Timber joinery with timber lintel

25 mm min

*20 mm min
*20 mm

To suit

10 + *20mm min

25 mm min

Full width packer

Timber lintel/bond beam,
solid or boxed (Refer Figure 8.1)

10 mm min flashing lap to flange

Head flashing
full width of opening.
Fix up into sawn slot
aligned with jamb rebate.

Spacer to allow head
facing to move over

jamb facings during wall
settlement

Tight fitting closed cell

compressible foam rod or tube

or hemp rope

Line of jamb rebate

5 mm min @ 15˚min

Flashing material as defined

in Acceptable Solution E2/AS1

* Note: 20 mm shrinkage gap may be reduced
by up to 10 mm if justified by results
of mortar and wall material shrinkage tests
to NZS 4298, Appendix F

FLASHING DIMENSIONS

When eaves are less than or equal 
to 600 insert tight fitting, closed cell 
moisture resistant, compressible foam
rod or tube at outer edge of lintel
between lintel & earth wall at all points
of contact.

D.P.C. (See Clause 2.1.8.5)

Figure 9.2 Head details

D) Aluminium joinery with timber lintel  
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Figure 9.3 Replace Figure 9.3 with:
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Seal with earth mortar

Let-in concrete, fired brick or

tile sill with 3˚ inward fall

towards window centre line

and 15˚ min fall to exterior

Jamb rebate depth varies
from 0.0 mm for face
mounted joinery, to
100 mm max.

Pack to timber facing
with earth mortar

Tight fitting moisture resistant

closed cell, compressible foam rod or tube

Tight fitting closed cell
compressible foam rod or tube,
or hemp rope

Sill rebate 25 mm min - 75 mm max

Window or door framing
Refer Figure 9.1 for fixing

D.P.C. under packer
(See Clause 2.1.8.5)

INTERIOR

EXTERIOR

Figure 9.3 Jamb details

A) Timber joinery
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Jamb rebate depth varies
from 0.0 mm for face
mounted joinery, to 100 mm max.

Pack to joinery
with earth mortar

Pack with earth mortar
or timber trim

Tight fitting moisture resistant

closed cell compressible foam rod or tube

Let-in concrete, fired

brick or tile sill with 3˚

inward fall towards

window centre line and

15˚ min fall to exterior 19 min lap
Note: requires extra
wide aluminium flange
OR flange extension
with wider rebate

Sill rebate let in 25 - 75 mm
behind jamb rebate

Window or door framing
(refer Figure 9.1 for fixing)

Tight fitting closed cell

compressible foam rod or tube

or hemp rope

D.P.C. under packer
(See Clause 2.1.8.5)

INTERIOR

EXTERIOR

Figure 9.3 Jamb details

B) Aluminium joinery
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Figure 9.4 Replace Figure 9.4 with:
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Sill on packer

Earth wall

Fired brick or tile sill set @ 15˚ min
to outside on 3:1 sand:lime putty
mortar for unstabilised earth walls
OR 1:1:6 cement:lime:sand mortar
for stabilised earth walls

Render or earth mortar
brought up to sill

Soaker flashing under jamb
or mullions that penetrate sill
Flashing material as defined in
Acceptable Solution E2/AS1

Tight fitting closed cell

compressible foam rod or tube,

or hemp rope

2 coats bituminous paint

25 mm min rebate

2 - 10 mm gap

Line of jamb rebate
Line of sill rebate

2 coats bituminous paint

D.P.C. under packer
(See Clause 2.1.8.5)

INTERIOR                                                                  EXTERIOR

Figure 9.4 Sill details

A) Timber joinery with brick or tile sill 
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Leave 2-5 mm gap

Earth wall
Fired brick or tile sill set @ 15˚
min to outside
on 3:1 sand:lime putty mortar
for unstabilised earth walls
OR 1:1:6 cement:lime:sand
mortar for stabilised earth walls

2 coats of bituminous paint

19 mm min lap
Note: requires
wide aluminium flange

D.P.C. (See Clause 2.1.8.5)

Tight fitting closed cell

compressible foam rod or tube

or hemp rope

INTERIOR                                                                  EXTERIOR

Ensure sill is positioned

to capture water that may

penetrate past the jamb facings

and directs it to the exterior.

Note: Fit corner & mullion flashings

Flashing material as defined

in Acceptable Solution E2/AS1

Line of jamb rebate

Line of sill rebate

Figure 9.4 Sill details

B) Aluminium joinery with brick or tile sill
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50 mm min

75 mm min
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1/R10 with 50 min
 cover all round

Selected sill

Earth wall

10 mm min Ø drip groove

Precast concrete bond beam
on 3:1 sand:lime putty mortar

for unstabilised earth walls
OR 1:1:6 cement:lime:sand mortar

for stabilised earth walls
OR poured insitu

Render or earth
mortar brought up to sill

15˚ min slope to exterior

2 coats bituminous paint

25 mm min rebate

2 -10 mm gap

Line of jamb rebate

Line of sill rebate

Tight fitting closed cell

compressible foam rod or tube,

or hemp rope

D.P.C. under packer
(See Clause 2.1.8.5)

Soaker flashing under jamb
or mullions that penetrate sill
Flashing material as defined in
Acceptable Solution E2/AS1

INTERIOR                                                            EXTERIOR

Figure 9.4 Sill details

C) Timber joinery with concrete sill
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15˚ min

1/R10 with 50 min
cover all round

Earth wall

D.P.C. (See Clause 2.1.8.5)

Selected tiles if required

Leave 2-5 mm gap

Precast concrete bond beam
on 3:1 sand:lime putty mortar

 for unstabilised earth walls
OR 1:1:6 cement:lime:sand mortar

for stabilised earth walls
OR poured insitu

10 mm min Ø drip groove

19 mm min lap
Note: requires
wide aluminium flange

Tight fitting closed cell

compressible foam rod or tube

or hemp rope

Note: Fit corner and mullion flashings

Flashing material as defined

in Acceptable Solution E2/AS1

Ensure sill is positioned

to capture water that may

penetrate past the jamb facings

and directs it to the exterior.

Line of jamb rebate

Line of sill rebate

Figure 9.4 Sill details

D) Aluminium joinery with concrete sill
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Clause 9.7 Add new Clause: 

9.7 Penetrations

9.7.1

The upper surface of elements 
(e.g. pipes and meterboxes) that 
penetrate external walls must be 
sloped downwards to the exterior to 
direct moisture away from the wall and 
to discharge it clear of the wall surface. 

C9.7.1

Penetrations should be located where they are 
sheltered from wind-driven rain – this may be 
achieved by positioning the penetration in a 
sheltered location or as high as practical under 
eaves on the wall.

9.7.2

Penetrations less than 200mm wide 
must meet the requirements of 
NZS 4298 Clause 2.1.12 and must be 
sealed all round with a tight-fitting 
moisture resistant compressible closed 
cell foam rod or tube that is finished 
25 mm behind the wall surface, with 
the resulting gap filled with:

i) for unstabilised earth construction, 
a compatible unstabilised mortar

ii) for stabilised earth construction, 
a compatible stabilised mortar.

C9.7.2

Generally sealants do not adhere well to earthen 
surfaces with the possible exception of dense 
stabilised rammed earth or pressed earth brick.

9.7.3

Penetrations more than 200mm wide 
(e.g. meterboxes) must be anchored as 
required in Clause 9.1 and must meet 
the following requirements: 

a) Where the depth of the penetration 
is more than 1/3 of the wall depth, 
the penetration must incorporate 
head, jamb and sill details similar 
to those required for windows.

b) Where the depth of the penetration 
is less than 1/3 of the wall depth, 
the penetration must be sealed all 
round with a compatible mortar as 
required by Clause 9.7.2.




