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INTRODUCTION

There does not exist any significant database on the buildings in Kathmandu
Valley. Partial databases have been prepared by individual institutions such as the
one prepared by the Department of Urban Development and Building
Construction, and the other by the Nepal Telecommunication Corporation. But
these databases do not contain building information in sufficient details to make
any conclusion on the building typologies and structural vulnerability. A limited
effort was done by the Building Code development Project (BCDP 1994) on
studying the building typologies existing in Nepal. It included some information
on Kathmandu. But it is very preliminary, and the conclusions are subjective.
However, the Kathmandu Valley Earthquake Risk Management Project
(KVERMP), implemented by the National Society for Earthquake Technology
Nepal (NSET-Nepal) used the limited information to come up with a scenario of
potential damage to buildings in the Valley, and demonstrated the need to
undertake a systematic inventory of existing buildings to arrive at conclusions on
the vulnerability of the existing buildings to strong earthquakes.

The building inventory aimed mainly to provide the necessary basis towards
fulfilling the larger objectives of the Project towards formulating a plan for
earthquake disaster mitigation in Kathmandu Valley and to create a database on
earthquakes and a prediction system on earthquake disaster.

The immediate objective of the Building Inventory component was to collect
pertinent information on representative building typologies in select representative
areas of Kathmandu Valley for the evaluation of the weaknesses of the prevalent
buildings types.

The inventory was conducted for a total of 1183 buildings under various usages
both from urban and rural areas. Of the samples from urban areas, 150 belonged to
commercial buildings, 40 to industrial buildings, 32 institutional buildings and
500 to residential ones. The samples in rural environment were mainly residential
buildings and constituted to a total of 461 buildings.

It is considered that the sample represents the overall building conditions in the
Kathmandu Valley.



METHODOLOGY

The methodology adopted for the conduction of the Building Inventory consisted
of several tasks that are described briefly in the following sub-sections.

Survey Format Design and Generation

The building inventory started with the design of a survey format for use during
the building inventory survey. The format required recording response to some
questions from the house-owner, and also recording certain data to be obtained
from visual survey and tape measurements. The format consisted of 3 parts,
notably A) General Information, B) Building Details, and C) Retrofit Details.

Part A: General Information:

1) Information on House-owner

2) Location and address

3) Settlement Type

4) Effects of previous earthquake/flood events, and
5)Process of building construction

Part B: Building Details:

1) Construction date & registration

2) Current use

3) Information on design and supervision

4) Existence of open space surrounding the buildings

5) Information on occupancy

6) Geometry (plan, area, information on door / windows, structural elements etc)

7) Site conditions (terrain type, building position with respect to adjacent buildings,
potential local hazards)

8) Shape of buildings in plan & elevation, configuration problems,

9) Information on foundation, construction materials, details on walling materials and
section, information on roof and floors

10) Presence of seismic-resistant features such as lintels, wall plate, roof band, corner
bars, through stones

11) Defects in the buildings

Part C: Retrofit Details:
1) Used method of retrofitting, if any

The inventory form also included information on the surveyor, contact address,
and the dates of survey.

After the design, the survey format was subject to review by experts from Japan,
A sample of the building inventory form is atiached as Annex.

Conduction of the Survey

NSET-Nepal entered into agreements with Nepal Engineering College (Pokhara
University), Kantipur Engineering College (Tribhuwan University) and
Kathmandu Engineering College (Tribhuwan University) for engaging the senior
students of their Civil Engineering and Architecture programs in the building




inventory survey process. This was done with the intention of technology transfer
to the young generation. The student-surveyors were provided training on the
skills of interview and visual inspection based on the Building Survey Forms,

The training consisted on one-day explanation of the purpose and importance of
the survey, effects of earthquake on buildings, the questionnaire details, methods
of measurements and drawing/sketch preparation, approach as well as methods for
interview and how to deal with any difficult situation during the survey.

The one-day classroom training was followed by another one-day field-testing
when all the surveyors conducted sample survey of buildings. The results of their
surveys were analyzed in group to make sure that the surveyors were confident of
the survey methods.

The training to the surveyors was administered by Survey Supervisors. The
Survey Supervisors were professional engineers. There was one Survey
Supervisor for every ten Surveyors. The Supervisor visited the survey areas to
monitor the survey process and also to check the survey data during the survey
itself.

The forms filled up during the field-testing were for the purpose of training only
and have not been included in the final survey.

The Survey Areas

The building inventory survey covered both the urban and rural settlements of
Kathmandu Valley. It also covered the commercial and the industrial (light
industry) areas. The latter are located mainly within or in the outer fringe of the

municipal areas.

The following table provides the different types of survey areas covered by the
Building Inventory.

Selection of sample locations

Extensive ficld reconnaissance was undertaken in the three districts of the
Kathmandu Valley to understand the distribution of the building typologies,
settlement patterns, and their numbers in both the municipal and VDC areas to
select representative survey areas.

Selection of buildings in the survey areas

The survey areas were visited by the supervisors and the surveyors jointly to
understand the building typologies, number of stories, and the use. Selection of
individual buildings as survey samples was guided by the above consideration
although the selection of the sample building itself was on a random basis.




RESULTS OF THE BUILDING INVENTORY

Overview of the Target Buildings

The following Table presents the location and name of the survey areas

(settlements), the number of buildings in each of the survey areas, and the usage

of the buildings surveyed.

District Settie VDCMunlcipl Areas|Name of Place No of luudlgf Mo, ! P River
Adapot 1amt |Alapat 27 1-27 1 |Torracs IV, Terracs R B-M
Tokudud Fwalt |Tak 2% 28-53 2 |Yaius Godeveri W-A
Aural | Dharmasthal twast | Dharmathali o] 84-81 3 |Terrace IV W-R
Machhegaoun | twest [Machhegeoun 28 B2-108 4__|Tahus, Chandragiri w-B
Sankhu Tomat [Sankhy 28 110135 5 |Taus a-M
Bishowu Budharil 1esal |Bishnu Budhanikanihe @ 136-188 8 P B0
Gongabu twant |Gorgabu Pl 138-17% 7 |Femrace Il {Racen river ) B-D
Jorpali Tasat_|Jorpati 21 180-200 8 |Recent river D-B
| Stiapsia Twan |Shepeia 24 201 -224 9 |Tercace || (Rucemt rver) w8
Thankol Twst [Thankal 24 225-248 10 [Teue W.B
g Chokhanche Gully (Ward # 25 & 24) Fl 249-208 | 11 [Teracelt B0
Om Bahal,Kotalsch (Ward # 23} 18 270-287 12 [Terscs B-D
'§ Ward No # 20 (Kasthemendap., Bhimeenihan) 18 288-308 13 Terace it B-D
i Ason (Kamatach to Janw Behal) (Ward #27 & 30) 18 306-329 14 [Terrace il 8D
Jwhabahal 0V erd # 27} 21 324-0344 18 [Terncll 8-0
Buddha Nagar (Ward # 10) 17 345.381 18 [Terrnce | (Racent river) 0-B
£ Miteri Marga (Wave ¥ 34) 18 302570 | 17 [Temacall o8
Sorhakhutie | Werd # 16) 18 380-307 18 |Recent river B-D
g Kulahrwor (Ward # 14) 18 308-415 19 [Terace Il Taerace | W-B
|Laymkus (wwrdfs 8) 12 418427 | 20 [Tiewrg W-B
E Naya Sazar (Word # 3) 12 428430 | 21 |Terace il Tistung W-B
Chilancho Blhar 12 440-451 22 [ Tielung W-B
Panga 12 ds24a3 | 23 [Teius W-8
{Nagaun 14 484-477 24 | Torrace il W-B
g g Bhsjarrgel 14 478-491 28 m W.B
Chobhar 14 92505 | 25 Chandragid W.B
Rural | Khokena Mnokana 28 508305 | 27 [Telus 5-H
Lole Lala 26 534-350 | 28 [Tekus S-H
Giodawnr Qodawmwl 21 580-380 20 |Taius Terracs V S-H
b-Lrtd  Lubhu Lubhu 20 581-800 | 30 [Terace IV {Recent iver) SH
Sunalkthl Sunakothi 20 801-020 | 3 [Teracalv 5-H
Ghynasl, Ourbar Squers 12 821632 | % |Terscell 5-H
E 5 Naghshal 10 833842 | 3 [Teraged S5H
Nakbahil 1o Golden Tampie (Right Side) 12 643854 | 34 [Terrscshl S-H
g E Gobahal (Natoahal) 12 855-588 35 |Terace it S-H
Sal Dobaty 12 Ba7-572 38  [Terrsce Il SH
.& Ekanta Kung 12 875-800 | 37 [Twermce Hi.Terrace i SH
g I [Ssoepa 13 601703 [ 38 [Terscall S-H
Tutspani 12 704715 | 9 [Tereoe ||, Temacelll S-H
Gundu tundu 21 716136 | a0 [Terrace |V {Fecent fver) 8H
Aural | Nagarkot Nagarkot 27 rar-res | a1 [Kulskhenl M-H
Nargh Khal Nangkhel 27 764700 | 4% [Terrace I {Racen fver) S-H
Sub-Li|  Duwakel Duwakot 23 791813 | 43 [Temaceiv M-H
Datia Trays Square Area 14 B14-527 { 44 [Temaceu 5-H
5 SulodDhola, T L] 12 B2B-839 A5 |Terrece it 5-H
Giuhys Pokhar 12 BA0-85¢ 48 Tarucs it S-H
Surys Binayak 12 232-883 | 47 |Tabus Torace W SH
5’ Kamal Binaysk (Lund Pooling Arsa) %] 854976 | 48 [Termce ) S-H
g Ward ¥ 10 12 877-988 40 [FAecen river M-H
. Thim| Ward # 14 (Tachchu Tols) 12 BBG-900 | 50 [Recant river Tamace I M-H
E 3 é Dusl Pokhati, Thimi 13 oH-913 | 81 [Temmeall M-H
E | Nagadesh, Bade 12 @14-925 52 (Tarracalll M-H
i Gatthaghw 12 B26-337 535 |Tecrace il M-H
g New Salfa Ghart (Madhyspur Municipality Side) 12 938040 | 84 [Racen o S-H
3 Betwoan Ward # 1 and 2 1z U50.081 | 5B |Terréca Bl (Fecern rivar] MH
Kathmandu Balaju Industrrial District [] 902070 | 56 |Terrmce i {Recent river WB
Lalltpur Palsn Ing CHsirict 10 971-980 | 87  [Temmceml S-H
Bhakispur Bh pur tnd 11 981-8991 88 |Terrace I (Recent river) 5-H
Macthyapur Madhyapur indusirial Lane {Aranto Highwsy) 10 602-1001 | 89 |Pecant river M-H
g €1 Lainchour -Lazimpst-Maharajgan 26 1002-1027 [ 80 [Terrace (H 8D
d c-2 Did Bansshwor-Matidev-Dillbarsr -Bagt Ratnag 26 1028-1053( 81 [Twerace Il (Recent river B-D
g g c.3 Did Bansshwor-Gaushaia-Chabel-Baudha [ 1054-1078) 82 [Torrmos It D8
C4 Thapathaili-Putallsaciak-Kamalnd- 25 1079-1103) 83 [Torrmos 1l B-D
5 o C.5 indrachowk-Newroad-Bhotebahal- Taku- Kaimall-Kakank] 26 1104-1128| 84 [Teracell B-0
[ Lagrikhal- Kup 22 1130-1151 85 [Torracein 8-H
Hoapiial ] 1152-1158 o8
Collage 16 1160.1189] o7
School 10 117011781 68
Cinema Hall 4 1180-1183F &)




Note:

1) Urban core is defined as the old historic settlements around which the present cities of Kathmandu, Lalitpur and Bhaktapur grew.
These are compact and very dense setilement areas.

2) Urban fringe is all the settlement areas within the present boundaries of the municipalities excepting the urban core areas,

3) Suburban areas are defined as the Village development Committees (VDC) adjacent to the municipal boundaries. These are rapidly
urbanizing areas that are covered mostly by centrally administered urban infrastructure and services such as water supply, telephone,

electricity etc.

4) Suburban core is defined as compact and very dense old historic settlements in the Suburban VDCs.

5) Suburban Fringe is defined as all the suburban VDC settlements excepting the Suburban Core,

6) Rural areas are defined as all the VDCs other than Suburban VDCs.

7) Rural Core are the dense and compact settlement, many are very old settlements with traditional architecture.
8) Rural Fringe is defined as all the rurat settlements excepting the rural core areas.

Building Typology and Classification

The buildings of Kathmandu Valley are of the following types, as indicated by the

building inventory survey.

Definition of building typologies in Kathmandu Valley

Building Percentage
No. Type Description (%)

1 Adobe: These are building constructed using sun-dried 19
bricks (earthen) with mud mortar for the
construction of the structural walls. The walls are
usually more than 350 mm.

2 Stone: These are stone-masonry buildings constructed 7
using dressed or undressed stones. All the surveyed
buildings of this typology have used mud as the
mortar.

3 Brickin | These are the brick masonry buildings with fired 18

Mud: bricks in mud mortar. In urban areas, the buildings
with adobe inside and an outer layer of fired brick
were taken as brick in mud.
4 Brickin | These are the brick masonry buildings with fired 21
Cement bricks in cement or lime mortar. All the surveyed
buildings of this typology have used cement as the
mortar.
5 | Reinforced | These are the buildings with reinforced concrete 23
Concrete | frame with unreinforced brick masonry infill with
Frame cement sand mortar in general. In most of the cases
The thickness of the wall is 230mm(9”} and column
size is predominantly 97*9”,

6 Others Mixed buildings like Stone and Adobe, Stone and 12
Brick in Mud, Brick in Mud and Brick in cement
etc. are other building type in Kathmandu valley.

Age of Buildings

More than half of the existing buildings in Kathmandu Valley are less than 20

years old, while about a third of them are less than 10 years old. This fact shows

the rapid urbanization process in the Valley.

However, about 21% of the total

buildings are more than 50 years old indicating to a high vulnerability, especially

if one considers that the predominant type of older buildings, both in urban and




Percanisge of Sample Bulldings

rural areas, is either adobe or brick/stone masonry in muod mortar.

Feom the

ahove chart it is seen that, a significant growth in brick-in-cement and

RC frame constructions started only 20 and ten vears ago respectively. During

these years, the proportions of adabe and brick-in-mud buildings are on a
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Number of Stories of Kathmandu Buildings

A majority of the exisling buildings is 2-4 stories high. About 117% is five-storied,
and about 11% is single storied. Considering the prevalence of masonry buildings,
including those with mud as monar, the vulnerability of the buildings should be

regarded as very high,

In the urban core arens, d-storicd buildings dominate. More than a third of the
buildings are 3-storv or higher. This contributes to higher seismic risk if onc
considers the poor building technology adopied for the construction. In fact, quite
a few of these buildings are masonry struciures, at times in mud mortar.
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Defects in Existing Buildings

Mud-bpsed buildings (adobe, and brick or stone masonry in mud mortar) arc the
building types with the maximum of wvisible defects such as cracks, wall
scparation, bulging, and tilting of walls, On the contrary, cement-bascd
constructions such as brick-in-cement and RC frames exhibit lesser visible defects,
However, about 12% of the surveyed brick masonry buildings in cement mortar
exhibat vertical cracks, 6% show diagonal and honzontal cracks, and about 6%
show separation of walls. Major problem in the RC construction (in about 3% of
the buildings) is the development of horizontal crack, mostly along the wall-beam
contacts.

Dompness is a serious problem in all-building typologies,
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Quality of Building Construction

The building inventory survey did not explore the quality of building construction
directly. It was not possible within the scope of works also,

However, while using the results of the building inventory for the purpose of
earthquake vulnerabilily assessment and development of mitigation plan, it must



be remembered that a significant majority of the residential buildings are non-
engineered, the construction process is without any prudent technical supervision,

and the quality control of materials is almost non-existent, especially for the
modern constructions.
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