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1 BACKGROUND 

Figure 1. Typical stone masonry houses in Nepal before the earthquake (left) and 

reconstructed after the earthquake following Minimum Requirements (right). © NSET 
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2 SCOPE 

2.1 Applicability 

2.2 Limitations 

2.3 Possible Extensions 
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3 HORIZONTAL EXTENSION 

 

 

 

 

3.1 Cases of Horizontal Extension 

 

 

 

 
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Figure 2. Feasible options for horizontal extension in stone or brick masonry buildings 

3.1.1 Addition of one room at one of the widths of the building 

Figure 3. Addition of one room at one of the widths of the building 

Addition of one room at  
one of the widths 

Addition of two rooms at  
one of the lengths 

Addition of wing walls in same direction to 
form a closed verandah 

Addition of wing walls in opposite 
directions to form a L verandah 
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3.1.2 Addition of two rooms at one of the lengths of building 

Figure 4. Addition of two rooms at one of the lengths of the building 

Figure 5. An alternative method of addition of two rooms at one of the lengths of the building 
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3.1.3 Addition of wing walls to form a closed verandah at front of the building 

Figure 6. Addition of wing walls in same direction 

3.1.4 Addition of wing walls to form a L verandah at front and side of the 

building 

Figure 7. Addition of wing walls in opposite directions 
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3.2 Minimum Requirements 

3.2.1 Elements at the junction of the new and the existing walls 

A. Placement of the vertical reinforcement 

Figure 8. 3D depicting the placement of a new vertical rebar in stone masonry (left) and brick 

masonry (right) walls 

Figure 9. 3D depicting the placement of new wooden vertical 
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B. Integrity between the added and the existing wall 

Figure 10. Dowels connecting the existing wall and the new wall in case of reinforced concrete 

Figure 11. Stone dowels connecting the existing wall and the new wall in case of wooden 

reinforcement 

C. Connection between the existing and the new bands/stitches: 
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Figure 12. 3D view of RCC Band-Connector (perspective from the added room) 

Figure 13. 3D view of RCC Band-Connector (Perspective from the existing room) 

Figure 14. 3D view of RCC Band-Connector (Perspective from outside wall) 
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Figure 15. 3D view of Band-Connector (In case of brick masonry wall with Kopla projection) 

Figure 16. 3D view of Wooden Band-Connector, perspective from added room (left) and outside 

wall (right) 

3.2.2 Connection of Roof members: 
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Figure 17. Typical connection details of Purlin and Ridge Beam to be followed while extending 

the roof 

3.3 Construction Steps  
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Case A: Existing bands of reinforced concrete 
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Figure 18. Typical details showing the connection between the existing foundation and new 

foundation (Case: concrete available) 
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Case B: Existing bands of Timber 
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Figure 19. Typical details showing the connection between the existing foundation and new 

foundation (Case: concrete unavailable) 
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4 ALTERNATIVE METHOD FOR HORIZONTAL EXTENSION: 

Figure 20. Provision of buttress to stiffen the new wall where cement and reinforcement are 

available in case of Stone masonry 

Figure 21. Provision of buttress to stiffen the new wall where cement and reinforcement are not 

available in case of Stone masonry 
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Figure 22. Provision of buttress to stiffen the new wall where cement and reinforcement are 

available in case of brick masonry 

 

 

Figure 23. Addition of a room at one of the widths with the provision of buttresses in case of 

stone in mud building 
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Figure 24. Addition of a room at one of the widths with the provision of buttresses in case of 

brick in cement building 

Figure 25. Addition of two rooms at one of the lengths with the provision of buttresses in case of 

stone in mud building 

Figure 26. Addition of two rooms at one of the lengths with the provision of buttresses in case of 

brick in cement building 
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5 VERTICAL EXTENSION 

 

 

 

 

 

 

In case of buildings that do not meet the structural requirements as suggested 
above (3, 4 and 5), the structural capacity will not suffice to support the addition 
of storey using the parent material used in the ground storey. If this is the 
scenario but the house owner is in a dire need of a vertical extension, an 
extension in the vertical direction can be proposed using lightweight materials 
following the design requirements in the Hybrid Manual published by the 
National Reconstruction Authority. Apart from that, an addition of a storey using 
the parent material can be done after carrying out the structural improvement of 
the existing building structure following the design provided by a competent 
engineer/designer. 
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5.1 Possible vertical extension 

Table 1: Possible vertical extension of buildings with respect to building typology 

S.N. Existing Building Typology  Possible Extension/Modification as per NNBC 

1 Building in Cement Mortar a. Addition of an attic using the same parent material 

b. Addition of a storey using the same parent material 

c. Addition of a storey and an attic using the same 
parent material 

d. Addition of a storey using light materials 

2 Building in Mud Mortar a. Addition of an attic 

b. Addition of a storey using light materials 

3 Changing the roof a. Replacing light roof with RC roof 

5.1.1 Addition of a floor in the case of cement mortar: 

Table 2: MRs to extend vertically using the same parent material 

 Stone Masonry in Cement 
(SMC) 

Brick Masonry in Cement 
(BMC) 

Existing wall thickness of 
ground storey, mm 

350 350 

 

Existing 
Base width 
of footing 

Soft soil, mm * 900 

Medium Soil, 
mm 

800 650 

Hard Soil, mm 600 550 

Existing Depth of footing, 
mm 

900 900 

Diameter of vertical 
reinforcement bars used in 
critical sections of the 
existing ground storey, mm 

16 16 

* Two-storied buildings with load-bearing stone masonry of random rubble or half-dressed stone are not 

recommended in soft soil 
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Figure 27. Hybrid Structure Manual 

 
Figure 28. Key elements of Hybrid structure 

(Reference: Hybrid Structure Manual, NRA, 

GoN) 

 

 

 
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 

5.1.2 Addition of floor in the case of mud mortar 

 

 

5.1.3 Replacing light roofing with RC roofing 

Figure 29. Showing the transformation of the building after replacing light roof with RC roof  
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6 REFERENCES: 

 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  25 

ANNEXES 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

26  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  27 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

28  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  29 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

30  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  31 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

32  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  33 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

34  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  35 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

36  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  37 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

38  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  39 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

40  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  41 

 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

42  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  43 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

44  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  45 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

46  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  47 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

48  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  49 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

50  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  51 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

52  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  53 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

54  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  55 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

56  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  57 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

58  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  59 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

60  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  61 

 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

62  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  63 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

64  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  65 

 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

66  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  67 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

68  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  69 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

70  National Society for Earthquae Technology-Nepal (NSET) 

 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  71 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

72  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  73 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

74  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  75 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

76  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  77 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

78  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  79 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

80  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  81 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

82  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  83 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

84  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  85 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

86  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  87 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

88  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  89 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

90  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  91 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

92  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  93 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

94  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  95 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

96  National Society for Earthquae Technology-Nepal (NSET) 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme

National Society for Earthquae Technology-Nepal (NSET)  97 



Guidelines for Extension of Masonry Buildings 
for houses that have been built under the Housing Reconstruction Programme 

98  National Society for Earthquae Technology-Nepal (NSET) 

 



 

 

 

 

 

 

 

 

 

Supported by 



 

 


