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Design	
  Descrip+on,	
  Context	
  and	
  Features:	
  

This	
  1-­‐1/2	
  story	
  Straw	
  Bale	
  House	
  accommodates	
  3-­‐6	
  people,	
  and	
  can	
  be	
  built	
  in	
  4	
  phases.	
  It	
  consists	
  of	
  two	
  rooms	
  
with	
  dimensions	
  of	
  4290	
  X	
  3530,	
  a	
  kitchen	
  2030	
  X	
  2300,	
  a	
  mulA-­‐purpose	
  room	
  2030	
  X	
  2300,	
  and	
  a	
  veranda	
  4670	
  X	
  2500.	
  
It	
  features	
  a	
  useable	
  aCc	
  for	
  crop	
  drying	
  and	
  storage.	
  The	
  total	
  floor	
  area	
  including	
  veranda	
  but	
  excluding	
  aHc	
  is	
  65	
  m2	
  
(700	
  K2).	
  

Context:	
  	
  The	
  design	
  is	
  shown	
  on	
  an	
  unbuilt	
  site	
  in	
  Khandbari	
  in	
  Sankhuwasabha	
  district	
  	
  
at	
  an	
  elevaAon	
  of	
  950	
  meters,	
  and	
  is	
  derived	
  from	
  the	
  local	
  architecture.	
  Khandbari	
  is	
  	
  
the	
  populaAon	
  center	
  of	
  an	
  agricultural	
  region	
  that	
  suffered	
  moderate	
  earthquake	
  damage.	
  	
  
However,	
  this	
  design	
  is	
  relevant	
  in	
  many	
  regions	
  of	
  Nepal,	
  at	
  alAtudes	
  500	
  to	
  3000	
  meters	
  	
  
wherever	
  rice,	
  wheat,	
  or	
  barley	
  are	
  grown	
  and	
  bamboo	
  is	
  available.	
  Similar	
  social,	
  climate,	
  	
  
economic,	
  material,	
  and	
  architectural	
  contexts	
  can	
  be	
  found	
  in	
  other	
  earthquake-­‐affected	
  	
  
districts	
  such	
  as	
  Gorkha,	
  Dhading,	
  Nuwakot,	
  Sindhupalchok	
  and	
  Ramechhap.	
  	
  

The	
  design	
  uses	
  local	
  materials	
  of	
  stone,	
  bamboo,	
  straw	
  (paral),	
  wood,	
  sand	
  and	
  clay-­‐soil.	
  
The	
  straw	
  bale	
  walls	
  are	
  highly	
  insula+ng,	
  keeping	
  the	
  interior	
  warm	
  in	
  winter	
  and	
  cool	
  in	
  summer.	
  

Building	
  Components:	
  

Founda+on:	
  	
  	
  stone	
  masonry	
  with	
  mesh-­‐reinforced	
  cement	
  plaster,	
  	
  
Walls:	
   	
  stacked	
  straw	
  bales	
   (compressed	
  straw	
  blocks,	
   see	
   sheet	
  2)	
   sAffened	
  with	
   thru-­‐Aed	
  verAcal	
  bamboo,	
   covered	
  
with	
  mesh-­‐reinforced	
  clay	
  or	
  lime	
  plaster,	
  and	
  with	
  a	
  wood	
  top	
  plate.	
  Inexpensive	
  nylon	
  fishing	
  net	
  from	
  Kathmandu	
  or	
  
other	
  populaAon	
  centers	
  can	
  be	
  used	
  for	
  plaster	
  mesh.	
  	
  
ACc	
  Floor:	
  	
  	
  bamboo	
  truss	
  chords	
  and	
  bamboo	
  joists,	
  split	
  bamboo	
  subfloor,	
  light	
  clay-­‐straw	
  floor	
  
Roof:	
  	
  	
  bamboo	
  trusses	
  and	
  raTers,	
  wood	
  purlins,	
  and	
  CGI	
  roofing	
  

The	
  earthquake-­‐resistant	
  design	
   is	
  based	
  on	
  a	
  house	
  design	
  and	
  construcAon	
  method	
  used	
  by	
  Pakistan	
  Straw	
  Bale	
  
and	
  Appropriate	
  Building	
  (PAKSBAB)	
  since	
  2007	
  which	
  was	
  shake-­‐table	
  tested	
  at	
  the	
  University	
  of	
  Nevada,	
  USA	
  in	
  2009,	
  
and	
  is	
  consistent	
  with	
  the	
  2015	
  Interna+onal	
  Residen+al	
  Code,	
  Appendix	
  S	
  –	
  Strawbale	
  Construc+on.	
  Architectural	
  and	
  
material	
  adjustments	
  were	
  made	
  for	
  the	
  context	
  of	
  Nepal.	
  Earthquake-­‐resistant	
  measures	
  include	
  shock-­‐absorbing	
  straw	
  
bale	
  walls	
  with	
  through-­‐Aed	
  bamboo	
  s+ffeners	
  and	
  mesh-­‐reinforced	
  plaster,	
  a	
  CGI	
  roof	
  diaphragm,	
  and	
  well-­‐connected	
  
components	
  from	
  roof	
  to	
  foundaAon.	
  A	
  seismic	
  analysis	
  and	
  the	
  roof	
  framing	
  design	
  were	
  done	
  in	
  accordance	
  with	
  the	
  
Nepal	
  Na+onal	
  Building	
  Code	
  and	
  the	
  Indian	
  Standard	
  for	
  Structural	
  Design	
  Using	
  Bamboo.	
  

Straw	
  bale	
   buildings	
  have	
  been	
   constructed	
   in	
   all	
   50	
  U.S.	
   states	
   and	
  over	
   50	
   countries	
  worldwide,	
   including	
   every	
  
climate	
  and	
  in	
  high	
  seismic	
  regions.	
  Some	
  buildings	
  from	
  the	
  early	
  years	
  of	
  its	
  invenAon	
  in	
  the	
  U.S	
  are	
  over	
  100	
  years	
  old.	
  	
  

SITE PLAN Near KHANDBARI – Elevation 950 m 
1 : 500 

N	
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First Straw Bales  
Made in Khorang 
Sankhuwasabha District 

Straw Bales Are Made with a Steel Compression Mould and Farm Jack 
* Cost of  locally made compression mould approx. 12,000 Rs and imported jack approx. 6000 Rs 
* Can be shared by community or owned by a bale fabricator 
  Photos from Pakistan, courtesy of PAKSBAB 

Straw Bale House  
Under Construction in Pakistan 
Photo courtesy of PAKSBAB 

FLOOR PLAN 
1 : 50 FLOOR AREA INCL. VERANDA = 65 m2  (700 ft2)  

ROOF FRAMING /ATTIC PLAN 
1 : 50 
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SIDE ELEVATION 
1 : 50 

FRONT ELEVATION 
1 : 50 

SECTION  ‘A’ 
1 : 50 

CONSTRUCTION SEQUENCE  –  Showing Primary Building Components 
No Scale 
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TYP.

2" NAILS @ 7"±
O.C., CGI TO
PURLINS

3" NAILS @ 6"
O.C., PURLIN TO
1 1/2"x3" BLKG.

WOOD INTERIOR SILL

1 1/2" x 6"
EXTERIOR
TRIM

WINDOW
SILL
FLASHING

WINDOW
SILL PAN

WINDOW
BUCK

1 1/2" THICK CLAY PLASTER @
INTERIOR & EXTERIOR

2" NAILS @ 11"± O.C.,
CGI TO PURLIN,
TYP. U.N.O.

OPTIONAL
GUTTER

3/4"Ø± VERT. BAMBOO
PINS @ 24" O.C.

WRAP FISHING NET
AROUND 3/4" x 1" NAILER
ATTACHED TO TOP
PLATE W/ 1 1/2" #16 NAILS
@ 2" O.C., EA. SIDE

BALING TWINE LOOP
THRU-TIES EVERY OTHER
COURSE

COAT TOP OF BALES
WITH SLIP BEFORE
INSTALLING TOP PLATES

CGI

12” x 12” x 24” STRAW
BALES LAID FLAT IN
RUNNING BOND

LAP BAMBOO 1"
MIN. @ TOP PLATE

(2) 3" NAILS, PURLIN
TO TRUSS, TYP.
U.N.O.

MESH :  NYLON
FISHING NET,
GALVANIZED STEEL
WIRE, OR  HIGH
DENSITY
POLYPROPYLENE.
SEE NOTES ON
DRAWING D-1

WATTLE
& DAUB

1 1/2"x4" DIAGONAL
BRACING

2- 3" NAILS BRACING TO
TOP PLATE

3" BAMBOO TRUSSES
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60MM CLAY STRAW
FLOOR
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CEMENT PLASTER
CAP
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FOUNDATION WITH
CEMENT MORTAR
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12" ABOVE & BELOW
PLASTER STOP
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LAYERS)

1-1/2” THICK CLAY PLASTER
@ INTERIOR
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PLASTERING.  LIGHTLY MOISTEN THE SURFACE WITH WATER
BEFORE EACH COAT OF PLASTER.
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DOUBLE LAYER OF
FISHING NET,
12" ABOVE & BELOW
PLASTER STOP

1 1/2" CEMENT PLASTER @
BOTTOM & SIDES (1/2"±
LAYERS)

1-1/2” THICK CLAY PLASTER
@ INTERIOR

WOOD STRIP

CGI EXTERIOR WINDOW SILL W/
2" NAILS @ 7"± O.C. TO TRIM.
PLASTER IN PLACE @ SIDES

2 1/2" x 5" WINDOW FRAME

PGI CONNECTOR, TRUSS
TO TOP PLATE

STRAW BALE WALL

WOOD APRON

FILL BUCK W/ LIGHT STRAW
CLAY

3/4"Ø± VERT. BAMBOO PINS
BEYOND @ 24" O.C.
LAP FND. CAP, TYP.

2" CONC. FLOOR

4" GRAVEL

DOOR

2” EARTHEN
OR
CONCRETE
FLOOR

STONE
FOUNDATION
WITH CEMENT
MORTAR

4" GRAVEL

FISHING NET MESH
EMBEDDED IN 1 1/2"
CEMENT PLASTER @
BOTTOM, SIDES & TOP

D-2

NOTES:
1. TRIM BALES AND REMOVE ANY LOOSE STRAW BEFORE

PLASTERING.  LIGHTLY MOISTEN THE SURFACE WITH WATER
BEFORE EACH COAT OF PLASTER.

2. WORK THE FIRST COAT OF PLASTER DEEPLY INTO THE STRAW.
3. 12” MIN. FISHING NET LAPS. SPREAD FISHING NET AFTER FIRST

COAT OF PLASTER  (TACK IN PLACE WITH PLASTER).  STEEL AND
POLYPROPYLENE MESH MIN. 8” VERT. LAPS AND MIN. 4” HOIRIZ.
LAPS

D-21

NOTE:
FOUNDATION DEPTH 12" MIN. INTO
UNDISTURBED SOIL.

2% SLOPE

VERANDA

ALT. ATTACHMENT FOR
STEEL OR POLYPROPYLENE
MESH, NAILS @ 2” O.C.
DIRECTLY TO TOP PLATE
BENT UP OVER MESH

1-1/2” THICK EXTERIOR PLASTER :
1ST COAT :  CLAY PLASTER
2ND COAT : CLAY-LIME PLASTER
3RD COAT :  LIME PLASTER
OR
ALL CLAY PLASTER FINISHED WITH LINSEED OIL OR OTHER
WEATHER-RESISTANT FINISH
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MESH ALTERNATIVES
1.  NYLON FISHING NET (SHOWN)
2. GALVANIZED STEEL HEXAGONAL WOVEN WIRE, APPROX. 1” X 1.25”,

MIN. 22 GA.
2. GALVANIZED STEEL WELDED WIRE, MAX. 2”x2”, MIN. 20 GA
3. HIGH DENSITY POLYPROPYLENE, APPROX. 2”x2”

•  STEEL MESH TO HAVE 2” THICK PLASTER AT FOUNDATION BASE.
•  STEEL AND POLY PROPYLENE MESH REQUIRE ONLY A  SINGLE ADDED

LAYER OF MESH 12” ABOVE & BELOW PLASTER STOP.
•  STEEL AND POLYPROPYLENE  WALL MESH MUST LAP OVER

FOUNDATION MESH MIN. 12: (DOES NOT WRAP UNDER FDN.)

1% SLOPE

LIVING

NOTES:
• 3mm STEEL PLATES BOTH SIDES
• 75mm Ø BAMBOO W/ 10mm
WALLTHICKNESS

• 10mm BOLTS
• 50mm FROM ENDS OF BAMBOO
• 40mm BOLT SPACING
• 40mm TO EDGE OF PLATES
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NOTES:
INSTALL TRUSS PLATES
ON BOTH SIDES OF
TRUSS.
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1-1/2 Story Straw Bale House Design Khandbari vicinity in Sankhuwasabha District
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1 1/2 x 4" PURLIN,
TYP.

2" NAILS @ 7"±
O.C., CGI TO
PURLINS

3" NAILS @ 6"
O.C., PURLIN TO
1 1/2"x3" BLKG.

WOOD INTERIOR SILL

1 1/2" x 6"
EXTERIOR
TRIM

WINDOW
SILL
FLASHING

WINDOW
SILL PAN

WINDOW
BUCK

1 1/2" THICK CLAY PLASTER @
INTERIOR & EXTERIOR

2" NAILS @ 11"± O.C.,
CGI TO PURLIN,
TYP.

3/4"Ø± VERT. BAMBOO
PINS @ 24" O.C.

WRAP FISHING NET
AROUND 3/4" x 1" NAILER
ATTACHED TO TOP
PLATE W/ 1 1/2" #16 NAILS
@ 2" O.C., EA. SIDE

THRU-TIE BAMBOO PINS
W/ BALING TWINE EVERY
OTHER COURSE

DOUBLE 1 1/2"x4" TOP
PLATE

CGI

12” x 12” x 24” STRAW
BALES LAID FLAT IN
RUNNING BOND

LAP BAMBOO 1" MIN.
@ TOP PLATE

(2) 3" NAILS, PURLIN
TO TRUSS, TYP.

MESH. SEE
NOTE BELOW

WATTLE
& DAUB

1 1/2"x4" DIAGONAL
BRACING

2- 3" NAILS BRACING TO
TOP PLATE

3" BAMBOO TRUSSES

2- 3" NAILS BRACING TO
TRUSS

SPLIT BAMBOO SUBFLOOR

60MM CLAY-STRAW
FLOOR

MOISTURE
BARRIER
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FND. TO TOP PLATES

STRAW
BALE
WALL

FISHING NET MESH
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CAP
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TO TOP PLATE
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OR
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FOUNDATION
WITH CEMENT
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4" GRAVEL

FISHING NET MESH
EMBEDDED IN 1 1/2"
CEMENT PLASTER @
BOTTOM, SIDES & TOP
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NOTES:
1. TRIM BALES AND REMOVE ANY LOOSE STRAW BEFORE

PLASTERING.  LIGHTLY MOISTEN THE SURFACE WITH WATER
BEFORE EACH COAT OF PLASTER.

2. WORK THE FIRST COAT OF PLASTER DEEPLY INTO THE STRAW.
3. 12” MIN. FISHING NET LAPS. SPREAD FISHING NET AFTER FIRST

COAT OF PLASTER  (TACK IN PLACE WITH PLASTER).  STEEL AND
POLYPROPYLENE MESH MIN. 8” VERT. LAPS AND MIN. 4” HOIRIZ.
LAPS
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NOTE:
FOUNDATION DEPTH 12" MIN. INTO
UNDISTURBED SOIL.

2% SLOPE

VERANDA

ALT. ATTACHMENT FOR
STEEL OR POLYPROPYLENE
MESH, NAILS @ 2” O.C.
DIRECTLY TO TOP PLATE
BENT UP OVER MESH

1-1/2” THICK EXTERIOR PLASTER :
1ST COAT :  CLAY PLASTER
2ND COAT : CLAY-LIME PLASTER
3RD COAT :  LIME PLASTER
OR
ALL CLAY PLASTER FINISHED WITH LINSEED OIL OR OTHER
WEATHER-RESISTANT FINISH
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MESH ALTERNATIVES
1.  NYLON FISHING NET (SHOWN)
2. GALVANIZED STEEL HEXAGONAL WOVEN WIRE, APPROX. 1” X 1.25”,

MIN. 22 GA.
2. GALVANIZED STEEL WELDED WIRE, MAX. 2”x2”, MIN. 20 GA
3. HIGH DENSITY POLYPROPYLENE, APPROX. 2”x2”

•  STEEL MESH TO HAVE 2” THICK PLASTER AT FOUNDATION BASE.
•  STEEL AND POLY PROPYLENE MESH REQUIRE ONLY A  SINGLE ADDED

LAYER OF MESH 12” ABOVE & BELOW PLASTER STOP.
•  STEEL AND POLYPROPYLENE  WALL MESH MUST LAP OVER

FOUNDATION MESH MIN. 12: (DOES NOT WRAP UNDER FDN.)

1% SLOPE

LIVING

NOTES:
• 3mm STEEL PLATES BOTH SIDES
• 75mm Ø BAMBOO W/ 10mm
WALLTHICKNESS

• 10mm BOLTS
• 50mm FROM ENDS OF BAMBOO
• 40mm BOLT SPACING
• 40mm TO EDGE OF PLATES
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 1-1/2 Story Straw Bale House - Cost Estimate
Material Quantity Unit Unit Cost - Rs Total Cost - Rs

stone 16,000 kg 2 32,000               
straw bales (includes labor to make) 390 bale 200 78,000               
wood 40 cu.ft. 1800 72,000               
3" bamboo - 20 to 25' long 50 piece 150 7,500                 
bamboo pins - 1/2" x 8' 110 piece 10 1,100                 
corrugated steel 1200 sq.ft. 140 168,000             
galvanized steel sheet 100 sq.ft. 120 12,000               
steel plates - 1.5 kg / plate 144 piece 200 28,800               
fasteners 100 kg 50 5,000                 
cement - 50kg bag 5 bag 1300 6,500                 
sand 18 cu.m 1750 31,500               
gravel 10 cu.m 2100 21,000               
nylon mesh 250 sq.m 17 4,250                 
lime 40 kg 100 4,000                 
clay soil - from site 200 cu.ft. 0 -                    
doors  3'x7' and windows 3'x4' 10 ea 6000 60,000               
electrical - 6 lights, switches, outlets 18 device 1600 28,800               

Materials Total 560,450             

Labor = 25% x Materials 140,150             

Total Estimated Cost 700,600           

TRUSS PLATES 
No Scale 

TRUSS ELEVATION 
No Scale 

D-21 / D1 :  TOP OF WALL / FDN. 
No Scale 

D-6 / D1 :  WINDOW DETAIL / FDN. 
No Scale 

Note:  Details on this 
sheet are primary only. 
Other details are 
available upon request  
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