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B. Form according to NBC 105:2020

The letters represent the following: C-Compliance, NC-Non-Compliance NA-Not Applicable. Tick
mark (\) the applicable criteria.

S.N Criteria C | NC | NA | Comments

Structural Analysis Methods: The structural analysis for | Report
design seismic actions shall be carried out using any one of
the following methods:

a. Equivalent Static Method

This method can be used for serviceability limit state but
for ultimate limit state, this method can only be used if the
height of the structure is less than equal to 15m, or natural
time period of the structure is less than 0.5s or the structure
is regular, and height is less than 40m.

b. Modal Response Spectrum Method

The Modal Response Spectrum Method may be used for all

types of structures and the structures where Equivalent
Static Method is not applicable. A three-dimensional
analysis shall be performed for torsionally sensitive
structures.

Sufficient modes are to be considered so that the
summation of effective mass over all modes considered is
at least 90% of the total mass.

c. Elastic Time History Analysis

d. Non-linear Static Analysis

e. Non-linear Time History Analysis

Software

2 Load Combinations Report
For parallel system (DL=Dead load, LL=Live load,
E=Earthquake load) (NBC 105:2020)
1.2DL+1.5LL
DL+ALL+E

a. Where, A = 0.6 for storage facilities

b = 0.3 for other usage Software

For non-parallel system (DL=Dead load, LL=Live load,
E=Earthquake load) (NBC 105:2020)
When lateral load resisting elements are not oriented along
mutually orthogonal horizontal directions, structure shall
be designed for the simultaneous effects due to full design
earthquake load in one direction plus 30 percent of design
earthquake load along the other horizontal direction.
1.2DL+1.5LL
DLAALL+(Ex+0.3Ey)
DL+ALL+(Ey+0.3Ex)

a. Where, A = 0.6 for storage facilities

b = 0.3 for other usage

3 Seismic Weight Report
The seismic weight at each level, Wi, shall be taken as the
sum of the dead loads and the factored seismic live loads
between the mid-heights of adjacent stories.

The seismic live load as per NBC 105:2020 shall be

determined by applying factor as Software
a. Storage=0.6,
b. for other purpose=0.3 and
C. roof=nil .

1%




Criteria

NC

NA

Comments

Seismic Zoning Factor: The country is subdivided into
different seismic zones based on the local seismic hazard.
The seismic hazard within each zone is assumed to be
constant. The Seismic Zoning Factor (Z) represents the
peak ground acceleration (PGA) for 475 year return period.
The value of Z is obtained from NBC 105:2020 Table 4-5.

Report

Importance Classes and Importance Factor (I):
Structures are categorized into three Importance classes
depending on the consequences of their loss of function.
Importance factor is taken based on occupancy class of the
building specified in NBC 105:2020 Table 4-5.

Importance | Structure I
Class

I Ordinary structure 1

11 Schools, Colleges, Cinemas, 1.25
assembly buildins, shopping malls,
police stations etc

111 Hospitals, fire stations, police 1.5
headquarters, power stations etc.

Importance factor of 1.5 shall be applied if the facilities
listed in Importance Class II are to be used as a shelter in
case of a disaster.

Report

Ductility factors for ultimate limit state Ry

Report

Over strength factor for ultimate limit state, Qu

Report

Base Shear Coefficient:
The input value of horizontal base shear coefficient in
software is same as calculated and presented in report.

Match
report
and
software

Soft Storey:

A soft story is the one whose stiffhess of the lateral-force-

resisting system is less than 70% of the lateral-force-resisting

system stiffness in an adjacent story above or below, or less

than 80% of the average lateral-force-resisting system stiffness

of the three stories above or below. (Buildings with soft

storey cannot be designed with equivalent static method.)

e The drawings shall be checked for any change in the
continuity of vertical elements i.e. RC columns, RC shear
walls, masonry infill walls. If there is no change, there is
no soft storey.

e  Else calculate the stiffness of each floor and compare with
the stiffness in adjacent floor above or below.

e For RC columns and walls, calculate their stiffness from
software

e For infill masonry, either check form model by strut
modelling of masonry or do the manual calculation.

Report

10

Vertical Geometric Irregularity: Vertical geometric
irregularity shall be considered to exist if the horizontal
dimension of lateral force resisting system in any story is more
than 130% of that in an adjacent story.

(Buildings with vertical geometric irregularity cannot be
designed with equivalent static method.)

Report

Drawings

Yo




S.N

Criteria

NC

NA

Comments

11

Vertical Discontinuity:

All vertical elements in the lateral force resisting system
shall be continuous from the roof to foundation.
(Buildings with vertical discontinuity cannot be designed
with equivalent static method.)

Software

Drawings

12

Load Path: Buildings shall be designed with a clearly
defined (identifiable) load path, or paths, to transfer the
inertial forces generated in an earthquake to the supporting
soils. (Buildings without proper load path cannot be
designed with equivalent static method.)

Drawings

13

Mass Irregularity: A difference of more than 50%
between the effective masses of two consecutive stories is
considered as mass irregularity. Light roofs, penthouse, and
mezzanine floors need not be considered.

(Buildings with mass irregularity cannot be designed with
equivalent static method.)

Software

14

Re-entrant Corners Irregularity

A structure is said to have re-entrant corner in a direction,
if its structural configuration has a projection of greater
than 15% of its overall dimension in that direction.
(Buildings with re-entrant corners cannot be designed
with equivalent static method.)

Drawings

15

Accidental Eccentricity:

For the analysis for torsional effects, the applied torsion at
each level shall use either the forces calculated by the
Equivalent Static Method or the combined story inertial
forces found in a Modal Response Spectrum Method. The
accidental eccentricity can be taken as +0.1b.

Software

16

Effective Stiffness of Cracked Sections
The effective stiffness shall be taken for analysis and
design of members.

S.N. | Component Flexural Shear
Stiffness Stiffness

Beam 0.35 EJl, 0.40 E.A,,

Columns 0.70 E.L, 0.40 E.A,,

WIN|—

Wall-cracked 0.50 E.I, 0.40 E.A,

4 Wall-uncracked | 0.80 EI, 0.40 E.A,

Software

17

Grade of Materials
Concrete: Minimum grade of structural concrete shall be
M20, but M25 for buildings more than 12 m in height.
Steel: Steel reinforcement used shall be of,
a. Grade Fe 415 or less; or
b. High strength deformed steel bars produced by
thermo-mechanical treatment process having
elongation capacity of more than 15 percent; e.g.
Grade Fe 500 and Fe 550.

Report

Software

Drawings

18

Modal Mass participation:
>60% for Equivalent Static Method of analysis

Software

19

Inter-Story Deflections (Lateral Drift): The ratio of the
inter-story deflection to the corresponding story height in
both X and Y directions shall not exceed:

a. 0.025 at ultimate limit state

b. 0.006 at serviceability limit state

Report

Software

20

Torsion: Torsion irregularity is considered to exist where
the maximum horizontal displacement of any floor in the
direction of the lateral force (applied at the center of mass)
at one end of the story is more than 1.5 times its minimum
horizontal displacement at the far end of the same story in
that direction.

Report

Software
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S.N

Criteria

NC

NA

Comments

21

Size of column:

The minimum dimension of the member shall not be less
than

(a) 20 times the largest diameter of longitudinal
reinforcement in the beam passing through or anchoring
into the column at joint or

(b) 300 mm.

Report

Software

Drawings

22

Column Reinforcement:
a. There shall be at least 8§ numbers of bars in rectangular
column and 6 numbers in circular column.

b. Minimum longitudinal steel ratio p;, shall be 0.01.

¢. Maximum longitudinal steel ratio p,., shall be 0.04.

d. Minimum diameter of the longitudinal bar shall be 12
mm.

Report

Drawings

23

Stirrups in Column:

a. The minimum diameter of the stirrups shall be 8mm.
However, for columns with longitudinal bar diameter
larger than 32mm, minimum diameter of transverse
reinforcement shall be 10mm.

b. The closed links/hoops shall have 135° hook ends with
an extension of 6 times its diameter (but not < 65 mm)
at each end, which are embedded in the confined core
of the column.

¢. The maximum spacing of links/hoops shall be half the
least lateral dimension of the column.

Report

Drawings

24

Column-Beam Moment Capacity Ratio (Strong Column
Weak Beam): At every beam column junction in a frame,
the summation of the moment capacities of the column end
sections shall be greater than 1.2 times the summation of
the beam end moment capacities.

Report

Software

25

Short Column Effect: Continue the column stirrups as
specified as special confining reinforcements, if column
stands adjacent to a window or such opening to take care of
the short-column effect. 25mm Gap between landing beam
and column shall be provided.

Report

Software

26

Column bar splices: Lap splices shall be located only in the
central half of the member length. Stirrups shall be located
over the entire splice length at spacing not exceeding 100
mm center to center. Not more than 50% of the bars shall
preferably be spliced at one section.

Drawings

27

Column Stirrup spacing: Frame columns shall have
stirrups spaced at or less than 100 mm over a length larger
of depth of column (D), clear height of column (h)/6 or
450mm at either end of column.

Drawings

28

Beam Size:

a. The width of the member shall not be less than 200
mm.

b. The depth D of the member shall not be more than 1/4
of the clear span.

¢. Width of beam shall not exceed the width of supporting
member.

d. Beam span to depth ratio: The vertical deflection
limits may generally be assumed to be satisfied
provided that the span to depth ratios are not greater
than the values obtained as below:

For beams spanning upto 10 m

Cantilever= 7, Simply supported= 20, Continuous=26

Report

Software

Drawings
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S.N

Criteria

NC

NA

Comments

29

Beam Reinforcement:

a. Beams shall have at least two 12 mm diameter bars
each at the top and bottom faces.

b. Minimum longitudinal steel ratio pp;, required on any
face at any section is:

Pmin -0.24 x @
fy

€. Maximum longitudinal steel ratio py,, provided on any

face at any section is 0.025.

Report

Drawings

30

Beam Bar Splices: The lap length shall not be less than the 60
times diameter of longitudinal bar. Lap splices shall not be
located (a) within a beam column joint, (b) within a distance of
2 times effective depth of beam from beam column joint face,
and (c) within a quarter length of the member where flexural
yielding may occur under the effect of earthquake forces. Not
more than 50% of the bars shall be spliced at one section.

Drawings

31

Beam Stirrup spacing:

a. The spacing of stirrups over a length of 2 times the
depth of beam (d) at either end of a beam shall not
exceed 100mm., d/4 or 8 times diameter of smallest
longitudinal bar, whichever is less.

b. Over the remaining length of the beam, vertical links
shall be provided at a spacing not exceeding d/2.

c. However, Stirrups shall be located over the entire
splice length at spacing not exceeding 100 mm center
to center

d. The first link shall be at a distance not exceeding 50
mm from the joint face.

Drawings

32

Joint reinforcement: Beam- column joints shall have stirrup
spaced at 100 mm.

Drawings

33

Stirrup: The stirrups with 135-degree hook with an extension 6
times diameter (but not less than 65mm) at each end shall be
embedded in core concrete.

Drawings

34

Beam Column Joint: In an external joint, both the top and
bottom bars of the beam shall be provided with anchorage
length beyond the inner face of the column, equal to
horizontal development length 14, of bar along the width of
the column plus a standard hook length of 12d,. The value

of lgp is:
_ fydb

lan=—""=
485/ fck

Transverse reinforcement through the column to confine
beam longitudinal reinforcement passing outside the
column core.

Drawings

34

Wall Connection: All infill walls shall have a positive
connection to the frame to resist out -of -plane forces.

Drawings

35

Building Separations: Parts of buildings or buildings on
the same site which are not designed to act as an integral
unit shall be separated from each other by a distance of not
less than the sum of the design horizontal deflections
determined

Drawings

36

Foundation: Type, dimension and depth of the foundation
in software and drawing is same as calculated and
presented in report.

Match
report,
software
and
drawings
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Overall Comments: S.N | Recommendation
1 Proceed for permit process
2 Review drawing as per
comments
3 Review design as per
comments

Consultant Engineer Name:
Signature:

Designation:
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B. Form according to NBC 205: 2015 draft

The letters represent the following: C-Compliance, NC-Non-Compliance NA-Not
Applicable. Tick mark (V) the applicable criteria.

S.N Criteria C | NC | NA | Comments
1 Overall Dimension Ratio:
a. Overall length of the building shall not exceed 3 times
width of the building.
b. Overall height of the building shall not exceed 3 times
width of the building.
2 No. of Storey: The maximum height of the structure is 11

m or 3 storeys, whichever is less, from the level of lateral
restraint. Within an 11 m height, there may be an additional
storey of smaller plan area. The area of this shall not
exceed 25 % of the area of a typical floor.

3 Length of wings: The length of the wings on the structure
shall be restricted such that the length of wings shall be
less than 0.15 times the corresponding plan dimension.

Column Layout: All columns shall be in grid line

5 Span: Column to column span must be less than or equal to
4.5m and greater than or equal to 2.1m. Total outer dimension of
the building must be less than or equal to 25m both side

6 Setback: Vertical geometric irregularity shall be
considered to exist, when the horizontal dimension of the
lateral force resisting system in any storey is more than
125 percent of the storey below.

L2>1.25L1

7 Redundancy: Number of bays in both directions shall not
be more than 6 and less than 2.

8 Soft Storey: Buildings shall not have a soft storey. A soft
story is the one whose stiffness of the lateral-force-resisting
system is less than 70% of the lateral-force-resisting system
stiffness in an adjacent story above or below, or less than
80% of the average lateral-force-resisting system stiffness
of the three stories above or below.

9 Beam Discontinuity: There shall not be discontinuity in
beams in any frame.

&R




10

Vertical Discontinuity: All vertical elements in the lateral
force resisting system shall be continuous from the roof to
foundation.

11

Cantilever projection: There shall not be cantilever
projection exceeding 1m. Full height partition walls shall
not be built on a cantilever slab except parapet.

Such parapet walls shall be constructed only if the
cantilevered slab is framed with beams.

They should either be constructed in reinforced concrete or
be reinforced with vertical RC elements spaced not more
than 1.5 m apart.

12

Short Column Effect: Continue the column stirrups as
specified as special confining reinforcements, if column
stands adjacent to a window or such opening to take care of
the short-column effect. 25Smm gap between landing beam
and column shall be given.

13

Adjacent Building: To Boundaries: Above ground level,
each building of greater than three storeys shall have a
separation from the boundary, except adjacent to a
designed street or public way, of not less than the design
lateral deflection determined or 0.002 hi or 25 mm
whichever is the greater.

Within Site:

Parts of buildings or buildings on the same site which are
not designed to act as an integral unit shall be separated
from each other by a distance of not less than the sum of
the design lateral deflections determined or 0.004 hi or 50
mm whichever is the greater.

14

Construction Materials:

Concrete: The concrete to be used in footings, columns,
beams and slabs, etc., shall have a minimum crushing
strength of 20 N/mm? (Nominal mix, 1:1.5:3) at 28 days for
a 150 mm cube.

Mortar: Minimum 1:4 cement-sand mortar for half-brick
thick wall and 1:6 cement-sand mortar for one-brick thick.
Steel: High-strength deformed bars with fy = 415 N/mm?
or high strength deformed steel bars, produced by the
thermo mechanical treatment process, of grades Fe 500,
having elongation more than 14.5 percent shall be used for
the reinforcement.

Bricks: Minimum crushing strength 3.5 N/mm?

15

Size of column: The minimum dimension of the member
shall not be less 300 mm.

16

Min. no. of bars in column: There shall be at least 8 numbers
of bars in a column.

17

Column bar splices:

a. Lap splices shall be located only in the central half of the
member length with sufficient development length (60 x dia.)
as per grade of concrete.

b. Not more than 50% of the bars should be spliced at a section.
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18

Stirrups in Column: The minimum diameter of the stirrups
shall be 8mm for fy415 and 7mm for fy500 (TMT).

19

Column Stirrup spacing:

a. Provide stirrups at the spacing of 100 mm c/c at the ends of
columns for 600 mm length as the special confining
reinforcement.

b. Atremaining portion keep spacing as 150 mm.

At the lapping region provide 100 mm c/c spacing

d. Continue the column stirrups as specified as special confining
reinforcements, if column stands adjacent to a window or
such opening to take care of the short-column effect.

o

20

Beam Size:

a. Width of the beam shall be 230 or 250 mm according to size
of brick available

b. Depth : 355 mm overall depth including slab.

21

Beam Column Joint: In an external joint, both the top and
bottom bars of the beam shall be provided with anchorage
length beyond the inner face of the column, equal to
development length of bar in tension plus 10 times bar diameter
minus allowance for 90-degree bends. Transverse reinforcement
through the column to confine beam longitudinal reinforcement
passing outside the column core.

22

Beam Bar Splices:

a. The lap length shall not be less than the 60 times diameter of
longitudinal bar.

b. Lap splices shall not be located (a) within a beam column
joint, (b) within a distance of 2 times effective depth of beam
from beam column joint face, and (d) within a quarter length
of the member where flexural yielding may occur under the
effect of earthquake forces.

¢. Not more than 50% of the bars shall be spliced at one section.

23

Beam Stirrup spacing:

a. The spacing of stirrups over a length of 2 times the depth of
beam (d) at either end of a beam shall not exceed 100mm.

b. The spacing of stirrups at the region of lapping shall not
exceed 100 mm

c. The spacing of stirrups at remaining portion shall not exceed
150 mm

24

Joint reinforcement: Beam- column joints shall have stirrup
spaced at 100mm

25

Stirrup: The stirrups shall be anchored into the member cores
75mm with hooks of 135 degree

26

Slab: Maximum panel area should be less than 13.5sq.m.
Minimum thickness of slab is 125mm and 8mm bars @ 150mm
c/c bothways.

27

Staircase intersection: Provision of extra tension bar at
intersections. The bars at intersections shall be up to
development length past the intersections.

28

Pad Foundation:

a. Size of pad foundation depends on type of soil condition and
location of column.

b. The foundation shall be at a uniform level.

39

Foundation Beam: When the foundation lies in soft soil
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foundation beam sized 9°x9” shall be provided. 4-12mm dia.
Longitudinal bars shall be provided with 8mm stirrups @ 6”c-c
only in the case when foundation lies in soft soil.

30 Cover of Concrete:
Foundation=50 mm, Column=40 mm, Beam=25 mm, Slab=15
mm

31 Wall thickness: A minimum thickness of one half-brick and a
maximum thickness of one brick shall be used when the walls
are constructed with bricks.

32 Wall Connection:

a. All infill walls shall have a positive connection to the frame
to resist out-of-plane forces.

b. A horizontal RC band shall be provided through all walls -
one at window-sill level and the other at lintel-level. The
reinforcement of bands shall be taken through the cross-walls
into the RC columns.

c. In case of solid walls bands shall be kept at one-third and
two-thirds of their height above the floor in each storey.

33 Detailing of Bands

The width of the band should be equal to the wall thickness and
its thickness equal to 75 mm.

Reinforcement

c. Longitudinal - two bars 8 mm ¢ (Fe415) or two 7 mm ¢

(Fe500) bars anchored fully in the RC column abutting the
wall.

d. Transverse - links 4.75 mm ¢ (Fe415 or Fe 500) stirrups at
every 150 mm.

Consultant Engineer Name:
Signature:

Designation:

A. Building Details
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B. Form according to NBC

The letters represent the following: C-Compliance, NC-Non-Compliance NA-Not
Applicable. Tick mark (V) the applicable criteria.

S.N Criteria C | NC | NA | Comments

1 Overall Dimension Ratio:

Overall length of the building shall not exceed 3 times
width of the building.

2 No. of Storey:

a. Stone/ Brick in Cement- 2 storey and attic
b. Stone/ Brick Masonry in Mud- 1 storey and attic.

3 Length of wings: The length of the wings on the structure
shall be restricted such that the length of wings shall be less
than 0.15 times the corresponding plan dimension.

4 Span/Unsupported Length and individual floor panel:

Clear long span shall not exceed 4.5 meters and area of
individual floor panel shall not exceed 13.5 square meters.

5 Redundancy: The no. of bays shall be greater than or equal
to2

6 Vertical Discontinuity of Major Wall: All vertical
elements in the lateral force resisting system shall be
continuous from the roof to foundation.

The walls in the first storey shall be exactly above the walls
in the ground storey and the thickness of wall in the first
storey shall not be greater than that in the ground storey.

7 Cantilever projection: The cantilever-projection of
roof/floor, where provided, shall not exceed 1m. No load-
bearing wall shall be constructed over such cantilever
projections.

8 Adjacent Building: The clear horizontal distance between
the building under consideration and any adjacent buildings
shall be greater than 0.004 of the height of the shorter
building, except for buildings that are of the same height
with floors located at the same levels.

9 Brick, Mortars and Concrete

Concrete Grade: Where steel reinforcing bars are provided
in walls, the bars shall be embedded in a cement concrete
mix of at least M20 grade.

Joint Mortar Ratio: The mortar for brick-masonry in
cement shall not be leaner than 1:6 in any case.

Bricks: Minimum crushing strength of 5 N/mm? for
ground storey of 2 storied building and 3.5 N/mm’ for
other cases.

Steel: High-strength deformed bars with fy = 415 N/mm?
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S.N

Criteria

NC

NA

Comments

or high strength deformed steel bars, produced by the
thermo mechanical treatment process, of grades Fe 500,
having elongation more than 14.5 percent shall be used for
the reinforcement.

10

Foundation: The footing should be provided at a depth
below the zone of deep freezing in cold regions and below
the level of shrinkage cracks in clayey soils but not less than
800 mm for one storey building and not less than 900mm
for two storey building.

Dimension of foundation

Masonry | Noof | Foundation Width (mm)

Type Story Soft Medium | Hard
Two 900 650 550
One 650 550 450
Two X 800 600
One 800 600 600

Two-storied buildings with load-bearing stone masonry of
random rubble or half-dressed stone are not recommended
in soft soil.

Brick

Stone

11

Maximum Storey Height : 3.2 m for brick masonry and
3m for stone masonry

12

Minimum Thickness of wall

Brick Masonry: 350 mm for ground storey of 2 storied
building and 230 mm for other cases.

(In two storied constructions, the walls in the first storey
shall be exactly above the walls in the ground storey and
the thickness of wall in the first storey shall not be greater
than that in the ground storey.)

Stone Masonry: 350 mm

13

Opening Percentage: The total length of openings in a wall
is not to exceed 50 % of the length of the wall between
consecutive cross-walls in single-storey construction, 42 %
in two-storey construction. If the vertical opening of the
wall is more than 50 % of the wall height, vertical bars shall
be compulsorily provided in the jamb.

14

Position of Opening: Any opening in the wall should be
small in size and centrally located

Openings are to be located away from inside corners by a
clear distance equal to at least 1/4 of the height of the
opening, but not less than 600 mm.

15

Vertical Bars: Vertical steel bars shall be installed at the
critical sections like corners of walls and junctions of walls
right from the foundation concrete. They shall be covered
with cement concrete in cavities made around them during
the masonry construction. Size of the bars shall be

a. At Jamb of opening 12 mm
b. Brick: Ground storey 16 mm
First storey 12 mm
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S.N Criteria NC | NA | Comments
c. Stone: Both storey 16 mm.

16 | Bands (Foundation, Plinth, Sill, Lintel, Roof): The most
important horizontal reinforcing is by means of reinforced
concrete bands provided continuously through all load-
bearing longitudinal and transverse walls at plinth, lintel
and roof eave levels, and also at the top of gables according
to the requirements stated below
The longitudinal bars shall be held in position by steel
stirrups or links of at least 6 mm in diameter spaced 150
mm apart. Stirrups or links shall be made of high strength
deformed bars-Fe415 or Mild steel bars. The concrete mix
shall be of at least M20 Grade.

17 | Thickness of Bands

Min. Min. | Min.
Band . no. of | dia of Remarks
Thickness
bars | bars
Plinth 150 4 12 75 mm, 2 bars in
case of hard
soils.
Sill/ 75 2 10
Parapet
Lintel | 75 2 12
150 4 12
Roof 75 2 12
300 4 12 75 mm in case of
flexible roof.
Stitch | 75 2 8

18 | Corner stitches:

a. 75 mm thick concrete M20 bands at vertical spacing of
500-700 mm.

b. Length of bands- 1.2 to 1.5 m.

c. Bars- 2-8mm dia. & 6mm cross ties (@ 150mm.

19 | Cover: A cover of 25 mm from the face of wall shall be
maintained for all steel reinforcements.

20 | RCC Roofing/Flooring: RCC slab and beam shall be cast
directly over the walls.

a. Thickness: shall be between 115-125 mm

b. Reinforcement: 8mm, minimum yield strength 415
N/mm?

c. Reinforcement spacing: 150 mm for both top and
bottom bars

21 | Roof to Roof Connection (Flexible roof): There should be
proper connection between roof to roof at ridge level.

22 | Flexible Roofing/Flooring:

a. Beams and Bearings: Beams shall never rest directly on
a wall and shall rest on roof band. The beam shall be long
enough to extend beyond both the supporting walls.
Timber keys shall be provided on both the external and
internal walls.

b. Joists and Rafters: Joists/rafters shall be long enough to
extend beyond supporting members such as walls and/or
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S.N

Criteria

NC

NA

Comments

beams. The extended joists/rafters shall have timber keys
on both external and internal sides of the supporting
elements

c. Flooring: It is preferable to use better bridging materials
between the joists to achieve stiffer flooring. Timber
planks and half-cut bamboo are examples. The mud
layers used for the floor base and the finish shall not be
more than 75 mm thick in total.

23

Roof to wall connection (Flexible roof): There should be
proper connection between roof and wall with use of
wooden keys and wall plates.

24

Floor to Wall connection (Flexible roof): There should be
proper connection between floors and wall with use of
wooden keys and wall plates.

25

Gable Wall (Flexible roof): Gable wall shall be of light
weight. Gable band shall be provided to prevent out of
plane failure.

26

Through Stone (Stone masonry only): Through stone of a
length equal to full wall thickness should be used in every
600mm lift and at not more than 1.2m apart horizontally.

Consultant Engineer Name:
Signature:

Designation:
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This checklist is to evaluate the geotechnical condition of the site as well as the geotechnical
investigation and soil test report of the site submitted during the permit process. Tick mark (\
) the applicable criteria. The checklist also requires brief description to support some criteria,
which shall be written in the remark’s column, as necessary. Note: NA- Not Applicable

Part A: This part is mandatory for all categories of building (residential as well as

commercial).
S.N. Criteria Yes | No | N | Remarks/Description
A
1. Location of Site O o | O
Geological fault or ruptured O o | O
area
Steep slope > 20° = 0B
Landslide susceptible area O o | O

Riverbank and waterlogged area| o o | o

Rockfall area O o | O
Filled area O o | o
Liquefaction susceptible area O O | O
Description of Soil Type

(brief remark on soil texture
and type)

%




Site sub-soil category as per
NBC 105:2020

(tick \ the applicable soil type)

O A (Hard) I B (Medium)

U C (Soft) U D (Very Soft)

Assumed Value of Safe Bearing
Capacity (kN/m’)

Part B: This part is mandatory for the buildings where geotechnical investigation has been
conducted and soil report has been submitted (residential as well as commercial).

Qjuscs LJAASHTO QIscs
2. | Soil classification system
CIMention if Others......................
3. | Site Specific Index Value Unit | Remarks
Properties
i Water content
il Unit weight of soil/in-situ
density
il Specific Gravity
If more than 50% pd
. 0.075mm sieve,
v Consistency Limits
(LL, PL, SL, PI...)
If less than 50% passes
0.075mm sieve,
v Particle size distribution
(D10, D30, D60, Cu, Cc,)
Sensitivity and Activity of
vi Clay
vii | Highly organic soil OYes CNo
viii | Soil classification
4. | WaterTable | ... m
5. | Borehole (BH)
Location (GPS coordinates
ofthesite/BH) N
No of bore holes/spacing
........... nos ceeeeeeeo.. . meters

[=~V)




Depth of bore holes BHI1:............m BH2: ........... m

BH3:........... m
BHI1 BH2 BH3

Borehole log . Depth| . Depth i Depth

Soil type (m) Soil type (m) Soil type (m)

O] Undisturbed sample test O Disturbed sample test
Type of tests performed
(tzck‘\/ multiple if [ILab test [Field test
applicable)
LlOthers.......c.vvveenene.

Strength Parameters

Cohesion

Friction angle

Moduli of Elasticity

Density

Atterberg test

Moisture Content

SPT/DCPT Tests

[SX=




for| Value | Type of soil |Type of| Depth Calculation
(KN/m’) foundation| () [formula/theory/method

Safe Bearing
Capacity
(Recommended
values design)

Allowable Settlement

Recommendation

Foundation Type

Safe Bearing Capacity
value

Settlement value

Liquefaction Potential

Soil Improvement
Techniques (if required)

Remarks (if any)

(=




Part C: This part should be filled only in case of Rock.

1.

Field Test

Value and Calculation Process (formula/theory or method)

Core Recovery

RQD Index

Rock Classification

Dip Sets

Dip Direction

Dip Angle

Lab Test

Value and Calculation Process (formula/theory or method)

Water Absorption

Density

Point Load Test

Unconfined Compression
Test

Others............

Checked By: ..ooovvviiiiiiiiiin,

Designation: ..............ccvvviiinnnn.

Signature: .........coooiiiiiiiiiiinn.,

Date: .ooovviiii
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Forms for

NBC 207 : 2003--Electrical Design Requirements
( In case of many units, fill up the form for main unit only )

S.No Electrical Elements As per Submitted | Remarks
Design

1. Rating and sizes

1.1  |Minimum size (sq.mm.)of copper cable for light circuit ......8q. mm.

1.2 |Minimum size (sq.mm.) of copper cable for power circuit ......8q. mm.

1.3 |Wattage of ordinary power socket (2 pin)estimated as ... watt

1.4 |Wattage of power socket outlet (3 pin) estimated as ...watt

1.5 |Wall thickness of cast iron switch or regulator boxes |  ........... mm.

1.6 |Wall thickness of mild steel sheet switch or regulator boxes .. mm
for upto
20cm.X30cm

1.7 |Wall thickness of mild steel sheet switch or regulator boxes ... mm,
for above 20cm.X30cm

1.8  |Depth of the switch or regulator boxes mm.

2. Maximum number of cables in a conduit

2.1 |No. of 2.5 sq.mm.cross-sectional area cable in 20 mm. dia ...Nos. of cables
conduit

2.2 |No. of 4 sq.mm. cross-sectional area cable in 20 mm dia ...Nos. of cables
conduit

2.3 |No. of 6 sq.mm. cross-sectional area cable in 20 mm. dia ...Nos. of cables
conduit

2.4 |No. of 2.5 sq.mm.cross-sectional area cable in 25 mm. dia ...Nos. of cables
conduit

2.5 |No. of 4 sq.mm.cross-sectional area cable in 25 mm. dia ...Nos. of cables
conduit

2.6 |No. of 6 sq.mm.cross-sectional area cable in 25 mm. dia ...Nos. of cables
conduit

2.7 |No. of 2.5 sq.mm.cross-sectional area cable in 32 mm. dia ...Nos. of cables
conduit

2.8 |No. of 4 sq.mm.cross-sectional area cable in 32 mm. dia ...Nos. of cables
conduit

2.9 |No. of 6 sq.mm.cross-sectional area cable in 32 mm. dia ...Nos. of cables
conduit

3. Earthing

3.1 |The value of any earth system resistance unless otherwise specified

3.2 |Diameter of rod electrodes of steel or galvanised iron

3.3 |Diameter of rod electrodes of copper

3.4 |Internal diameter of pipe electrodes of galvanised iron or steel | ... mm.

3.5 |Internal diameter of pipe electrodes of castiron | ... mm.

3.6 |The length of the rod & pipe electrodes | ... mm.

3.7 |Thickness of plate electrodes of galvanised iron or steel |  ....... mm.

3.8 |Thickness of plate electrodes of copper | ... mm.

3.9 |Size of plate electrodes of galvanised iron or steel or copper mm.

3.10 |Depth of the top edge of plate electrodes buried from ground ...mm

4. Testing

9



4.1 |Insulation resistance (Mohm) between earth and the whole
system of conductor or any section thereof

4.2  |Insulation resistance (Mohm) between the matallic case and all
live parts of each rheostat, appliance and sign when they are
disconnected,

4.3  |Insulation resistance (Mohm) between all the conductors
connected to one pole or phase conductor and all the
conductor connected to the middle wire or to the neutral or to
the other pole of the phase conductor

4.4 |The applied dc voltage (Volt)of meggering

4.5 |Each switch is placed in phase or neutral ?

Note :

1. When substation and external electrical works are required, designer must comply NBC
207:2003 or/and  relevant international electrical codes.

2. Designer is advised to consider lightning protection designated by international electrical
codes.
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Forms for
NBC 208: 2003: Sanitary and Plumbing Design Requirements
(In Case of many units, fill up the form for main unit only)
Description Design Water Water storage Remarks
Capacity consumption Capacity
per capita per
day as per
submitted
design
Capacity | Units | Per Units | Capacity | Units
capita
1. Underground Water Tank
1.1) Auditorium person Litres Litres
1.2) Hospital including
laundry per bed
a) Number of beds Bed. Litres
<100 Bed
b) Number of beds Bed. Litres Litres
>100 bed
1.3) Office building person Litres Litres
1.4) Residential building person Litres Litres
2. Overhead water tank for Lavatory
2.1) Residential Building User Litres Litres
2.2) Auditorium / Office W.C. Litres Litres
Building
2.3) Hospital Urinal Litres Litres
W.C. Litres Litres
3. Fire Hydrant System. Hospital / Auditorium (Indoor)
3.1) No of floors Floor wet
risers
3.2) Floor area m? wet
risers
3.3) Capacity of wet riser Litres
for underground water
tank
Description Design Capacity| Fixtures per | Fixtures provided| Remarks
capita as per submitted
design
Capacity| Units | Nos. | Units Nos. Units
4. Fixtures
4.1) Office Building
1) Gents Toilet Users
a) Water closet Users Nos.
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b) Urinal Users Nos.
¢) Basin Users Nos.
i) Ladies Toilet Users
a) Water closet Users Nos.
4.2) Auditorium
1) Public Toilet (Gents Users
Toilet)
a) Water closet Users Nos.
b) Urinal Users Nos.
c¢) Basin Users Nos.
i) Ladies Toilet Users
a) Water closet Users Nos.
ii1) Staff (Ladies/ Gents) Users
toilet
a) Water closet Users Nos.
4.3) Hospital indoor
patient ward
i) For Ladies and Gent Users
Toilet
a) Water closet Users Nos.
b) Wash basin Users Nos.
c¢) Bath (Shower) Users Nos.
d) Cleaner (Kitchen) Users Nos.
Sink
5.Rainwater disposal
a) Roof area m?

b) Roof type

¢) Coefficient of runoff

Y




d) Average rainfall in mm
the area

e) Diameter of Pipe mm
used

f) Roof area covered by m?
one pipe

e) No. of pipes required

Nos.

At
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This checklist is to evaluate building design and drawings

submitted in the Municipality according to the codal provisions.
The letters represent the following: C-Compliance, NC-Non-
Compliance NA-Not Applicable. Tick mark (V) the applicable

criteria.

S Criteria CIN|N| Co

. C|A| mm
N ents

1 | Shape: The building shall be symmetrical
in plan and regular in elevation.

2 | Overall Dimension Ratio: The length to
breadth ratio of a building shall not
exceed 3:1. The length to breadth ratio for
any room or area enclosed by load -
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bearing walls inside the building shall also
not exceed 3:1. The building height shall
not be more than three times the width of
the building.

Storey Height: The floor to floor height
of LSM building shall not be less than 2 m
and not greater than 3 m. In case of the
attic floor, maximum height from floor
level to ridge level shall bel.8m and
maximum height from floor level to eave
level shall belm.

Number of Stories: The buildings may
have up to two stories and an additional
attic floor. The maximum height (floor to
floor) of a building shall not exceed 12
times the wall thickness at the
superstructure.

Plinth Level: The height of plinth level
shall be at least 300mm from existing
ground level. The height of plinth level
can be changed as per site condition such
as surrounding road level, rainfall
intensity of area, drainage condition etc.

Foundation: The foundation width and
depth shall be at least 75cm. Masonry unit
shall be of flat-bedded stones or regular-
sized well-burnt bricks. Mortar joints shall
not be exceeding 20mm in any case.
There shall be no mud-packing in the core
of the foundation.

Base width of
Ma Foundation
son Depth Soft Medi | Hard
of . .
Y | Foun Soil um Soil
Ty dafi Type( | Soil Type(
ation
pe mm) | Type( | mm)
mm)
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Length of wings: The length of the wings
on the structure shall be restricted such
that the length of wings shall be less than
0.15 times the corresponding plan
dimension.

Sloping Ground: No building shall be
built on land steeper than 20° (1:3,
Vertical: Horizontal). Stepped strip
footing shall be made for foundations on
sloping land.

Setback: Vertical geometric irregularity
shall be considered to exist, when the
horizontal dimension of the lateral force
resisting system in any storey is more than
125 percent of the storey below.
L2>1.25L1

In step-back buildings, it shall be taken as
the average of all steps from the base,
weighted with their corresponding floor
areas. And, in buildings founded on hill
slopes, it shall be taken as the height of
the roof from the top of the highest
footing level or pile cap level.

—

Vertical Discontinuity of Major Wall:
All vertical elements in the lateral-force-
resisting system shall be continuous to the
foundation.

Redundancy: The number of lines of
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walls in each principal direction shall be
greater than or equal to 2.

Adjacent Building: The clear horizontal
distance between the building under
consideration and any adjacent buildings
shall be greater than 0.004 of the height of
the shorter building, except for buildings
that are of the same height with floors
located at the same levels.

Thickness of Wall: The minimum wall
thickness for different storey heights shall
not be less than

No of Storey

Two
One | Two | plus
attic
340- 450

Stone 450 450

Brick 230 | 350 | 350
Stone/Cement 300
Solid Block 300 | 300

Stabilized Soil 300
Block 300 | 300

Masonry Type

—

Unsupported Wall Length: The
maximum length of unsupport wall shall
not exceed 12times its thickness. If it is
necessary for a wall to be longer than 12
times its thickness, it shall be provided
with a buttress at intervals not exceeding
12 times the wall thickness.

Height of Walls: The thickness to height
ratio of a wall shall not be more than 1:8
for stone building and 1:12 for brick,
stone/cement solid block and stabilized
soil block building.

Opening Percentage: The maximum
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combined width of the openings on a wall
between two consecutive cross-walls shall
not be more than 30% of the total wall
length for one-storey building and not
more than 25% of the total wall length in
two-storey building. The width of the
openings in two storey buildings shall be
25% at both stories.

Position of Openings: Openings are to be
located away from inside corners by a
clear distance equal to at least 1/4th of the
height of the opening, but not less than
600mm. The horizontal distance (pier
width) between two openings is to be not
less than one half of the height of the
shorter opening but not less than 600mm.
The vertical distance between two
openings shall not be less than 600 mm or
half the width of the smaller opening,
whichever is the greater.

Floor and Roofs: Buildings should be as
light as possible in order to make them
more seismic- resistant. The thickness of
the mud layer used for flooring/roofing
shall be kept as small as possible. The
roof covering shall project minimum of
450mm around all the exterior walls.

—

Vertical Elements: There shall be vertical
reinforcement/wooden element at all
corners and T-junctions of masonry walls
and it shall be started from foundation and
continuous to roof. The materials used for
vertical reinforcement shall depend upon
the availability of suitable materials in the
locality.

Steel bar, which is the best, is not
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available in most of the rural Nepal.
Bamboo is another potential material for
vertical reinforcement. The size of vertical
bamboo reinforcement shall be more than
80mm in diameter having thickness of at
least 10mm.Timber can also be used.

In order to enhance the bonding between
vertical bamboo post and wall, lime, as a
better bonder than mud, shall be applied at
every corner and junction of wall.

(e}

Bands (Foundation, Plinth, Sill, Lintel,
and Roof): There shall be steel or wooden
bands located at the plinth, sill and lintel
levels of the building in each floor. They
shall be made continuous throughout wall
with proper connections, and they shall be
tied properly with the vertical
reinforcement at different levels.

Corner Stitch: There shall be reinforced
concrete or wooden elements connecting
two orthogonal walls at a vertical distance
of at least 0.5m to 0.7m.

[\

Beams and Bearings (In the areas
where steel and concrete are not
available): Beams shall never rest directly
on a wall. A base pad for the beam shall
be provided. This pad should be either of
timber or a large flat stone covering the
whole width of the wall. The minimum
thickness of such a pad shall be 75 mm.
The beam shall be long enough to extend
beyond both the supporting walls. Timber
keys shall be provided on both the
external and internal walls.

Wall plates: Wall plates or horizontal
bands shall extent all around the walls.
They shall be placed on the wall so that
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the joists rest on them.

a. RCC concrete of thickness of 75 mm
and width equal to wall width with 2
nos 12 mm bars shall be used.

b. In the areas where steel and concrete is
not available, woods of width 100 mm
and 75 mm thick need to be used. If the
wood is to be laid in center only one
piece can be laid all around the walls.
But if it is to be used at the sides of the
wall, the same dimensions wall shall be
used at both sides all around the wall.

EENN\S)

Joists and Rafters: Joists/rafters shall be
long enough to extend beyond supporting
members such as walls and/or beams. The
extended joists/rafters shall have timber
keys on both external and internal sides of
the supporting elements

Flooring: It is preferable to use better
bridging materials between the joists to
achieve stiffer flooring. Timber planks
and half-cut bamboo are examples. The
mud layers used for the floor base and the
finish shall not be more than 75 mm thick
in total.

[\

Diagonal Bracing in roof and floor: All
flexible structural elements of diaphragms
such as joists and rafters shall be
diagonally braced and each crossing of a
joist/rafter and a brace shall be properly
fixed.

Roof to Roof Connection (Flexible
roof): There should be proper connection
between roof to roof at ridge level.

Roof to wall connection (Flexible
roof): There should be proper connection
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between roof and wall with use of wooden
keys and wall plates.

2 | Floor to Wall connection (Flexible

9 | roof): There should be proper connection
between floors and wall with use of
wooden keys and wall plates.

3 | Gable Wall (Flexible roof): Gable wall

0 | shall be of light weight. Gable band shall
be provided to prevent out of plane
failure.

3 | Through Stone: In case of stone building,
1 | the walls shall have plenty of through-
stones extending the whole width of the
walls. The maximum spacing of such
through-stones shall be within 1.2m
horizontally and 0.6m vertically.

Checked By: «ovvviiiiiiiii i
Designation: .......coovviiiiiiiiiiniininn

Signature: .........ooeiiiiiiiiiiii...
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