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ABSTRACT 
Heritage structures are master piece of the human creative 

brilliance; the most phenomenal achievement of earliest 

cultures and human advancements has been the 

improvement of various distinctive local seismic tremor safe 

development technology innovations. The adequacy of these 

development technologies has been as of late seen amid past 

quakes. Many of the traditional buildings which are in 

Srinagar and in Kashmir valley can be divided into two 

parts on the basis of system construction used. One system 

which is known as Taq and other is Dhajji-Dewari. Dhajji-

Dewari is a Persian word which means patchwork. Dhajji-

Dewari is a traditional construction technique of timber 

frame with masonry infill, Dhajji-Dewari houses performed 

extremely well in past earthquakes. Currently these 

traditional development strategies are getting to be disliked 

because of absence of learning about their basic activities 

also no guidelines are available in forms of code and no 

engineering tool is available to provide help in analysis, 

designing of Dhajji-Dewari house construction and absence 

of exploration in these fields and prompting of present day 

materials. 

 

Keywords- Heritage; seismic; tremor; traditional 
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I. INTRODUCTION  

Seismic tremors have influenced structures from the early ages. 

Indigenous seismic tremor resistant housing techniques have 

evolved in different countries to withstand with safety of masses 

against seismic tremors. These advances likewise address other 

key variables, for example, accessibility of neighborhood 

development materials, usefulness of the building designs and 

safety of the occupants from climate extremes. The most 

phenomenal achievement of earliest cultures and human 

advancements has been the improvement of various distinctive 

local seismic tremor safe development technology innovations. 

The adequacy of these development technologies has been as of 

late seen amid past quakes. For example, over the span of the 

Bhuj tremor in India in 2001, various traditional buildings have 

low level of harm while their connecting advanced structures 

endured far reaching harm and death toll. Comparative results 

have been found in the Marmara seismic tremors in Turkey in 

1999, the Killari quake in India in 1993 and a few other late 

tremors. Along these lines the neighborhood traditional 

buildings techniques had adjusted tremor safe advances. 

Currently these traditional development strategies are getting to 

be disliked because of absence of learning about their basic 

activities and absence of exploration in these fields and 

prompting of present day materials and development systems in 

these territories without tending to the seismic security of cutting 

edge developments. Hence these issues need to address to 

promote these construction techniques 

 

A. Study the effect of earthquakes on traditional and modern 

buildings 

1) The Orta earthquake (2000) in Turkey and Marmara 

earthquakes (1999) 

Before the introduction to reinforced concrete, houses in Turkey 

(additionally in some parts of Greece and Eastern Europe) were 

over and again planned with the timber-bound bearing walls 

construction on the ground floor level, and the infill-frame 

(known "Humush" in Turkish) utilized for the upper stories. The 

binding of masonry wall of the first floor is regularly finished 

with the assistance of horizontal timbers. In contrast with those 

utilized in a part of Kashmir, these are by and large thin timber 

plant laid into the wall at almost 1 m separated, so they cover at 

the corners. They therefore serve to tie the masonry together 

without interfering with the consistent behavior of masonry 

buildings. Humush construction technique uses a weak mortar of 

mud or lime holding of masonry into a timber framework of 

studs and horizontal dividers at the maximum 60 cm apart. In 

Kocaeli earthquake which was occurred on August 17, 1999 

approximately 30000 people were killed. The epicenter was 

close Istanbul. In a couple zones of Adapazari, the tremor 

decimated more than 33% of all building units, in which each 

one of them in Reinforced Cement Concrete (RCC) structures, 

while the Taq kind of advancement was unprecedented, there 

were gatherings of Humush structures in the point of 

convergence of these reaches (Fig. 1). There is just little harm 

with the exception of loss of interior plaster in Humush sort of 

development regardless of the way that they were old. A large 

portion of the more established Humush structures stayed in 

place. Some of them had been dilapidated well before the tremor 

and were in poor condition 
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Fig.1(a) View of collapsed multi-story modern RCC 

residential buildings in Goluk after the 1999 

earthquake [Gulhan and Guney, 2000] 

 

Fig. 1(b) Humush house in Golcuk (Turkey) after 

the 1999 Kocaeli earthquake. This house, even 

though old and abandoned, experienced almost 

no damage whereas many reinforced concrete 

structures adjacent collapsed [Gulhan and 

Guney, 2000] 

Researchers have driven relentless measurable examination in 

various territories of the damage areas. They set up a variety in 

the present day RCC structures that harmed and broken down, 

contrasted with those of old-style development. Gulhan and 

Guiny presented that in one region in the hills above Golcuk, out 

of the 815 modern reinforced 4 to 7 story structures, 60 were 

broke down or were truly harmed, while just four of the 789 a 

few story conventional structures given way or were extremely 

harmed. The current reinforced concrete buildings structures 

accounted 287 deaths contrasted with just three in the traditional 

structures. In the center of the harmed area in Adapazari, where 

the soil was weaker, this study demonstrates that out of 930 

reinforced concrete structures, 258 given way or were truly 

harmed and 559 were reasonably harmed, while none of the 400 

traditional structures fallen or were extremely harmed and 96 

were moderately harmed. A minor tremor (of 6.1 greatness) that 

hit the provincial town of Orta on 6 June 2000 gave a 

comparison with the harm brought on by the Kocaeli and Duzce 

quakes the earlier year. In this littler seismic tremor, the harm to 

the Humush structures was like those influenced in the bigger 

quakes, while the harm to RC structures was less. This may 

clarify why locally there is a far reaching discernment that RC 

structures are more secure. On the off chance that we make 

comparison then we can say that solid structures influenced by 

this seismic tremor with those in the 1999 quakes has uncovered 

that the common reinforced concrete structures in Turkey have 

almost no store limit. Though in the Orta tremor, they displayed 

less harm, two of the more serious 1999 quakes brought on 

heavy collapses. This perception stands out from the execution 

of the customary Humush structures shaken by the same seismic 

tremors. There is little difference in the harm brought on by the 

smaller and bigger seismic tremors demonstrate their capacity to 

assimilate the abundantly expanded shaking with little increment 

in harm. 

 

2) The Bhuj earthquake in Gujarat (2001), India 

A timber-reinforced construction which is basically of two types 

one is Bhatar type construction and second one is Dhajji-Dewari 

type of construction was extremely rare in Kutch. The only 

building found in this investigation was a big building within the 

Swaminarayan Temple complex in Bhuj (Gujarat). This building 

was unharmed by the earthquake, while a modern RC building 

right in front of it collapsed. This shows better performance of 

these construction techniques to withstand seismic forces in 

comparison to newly construction techniques. There are many 

such cases in which indigenous construction technique shows 

good results against tremor forces in comparison to modern 

construction practices. Although Dhajji-Dewari type of 

construction is rare in Gujarat region other type of construction 

is successfully plasticizing in these regions. 

 

 

Fig. 2(a) Extensive collapse of RC buildings in Bhuj earthquake 

2001, [Sinha et al., 2004] 
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Fig. 2 (b) Swaminarayan Temple after Bhuj earthquake [Sinha et 

al., 2004]  

Figure 2. The Bhuj earthquake in Gujarat 2001 [Sinha et al., 

2004] 

3) Haiti and Chile earthquakes (2010)  

7.0 magnitude earthquake strikes in Haiti in 2010, it was 

noteworthy how many of the late 19th century timber and 

masonry houses remained standing, whereas close to half of the 

reinforced concrete buildings in the city collapsed (Fig. 5). Most 

of the surviving houses were traditional buildings over 100 years 

of age, and many were of Unreinforced Masonry (URM) or 

timber frame with masonry infill construction. Over a quarter of 

a million people died in this earthquake, exceeding the huge 

death toll of the 1976 Tangshan earthquake in China. Mostly 

were died due to crushing by reinforced concrete or concrete 

block. After Haiti earthquake an 8.0 magnitude earthquake in 

Chile managed to collapse some very large modern high-rise 

buildings, yet older buildings with timber and masonry infill 

construction survived successfully. 

B. DISCUSSION 

Many of the traditional buildings which are in Srinagar and in 

Kashmir valley can be divided into two parts on the basis of 

system construction used. One system which is known as Taq is 

combination of load-bearing masonry walls and horizontal 

timbers embedded in the same masonry walls these timbers 

which are embedded in walls are tied collectively as horizontal 

ladders which are used to lay into the walls at every floor level 

and also at each window lintel level. Main purpose of them is to 

tie them to the floors and to hold the masonry walls together. 

Other system which is known as Dhajji-Dewari construction 

consists a braced timber frame with masonry infill. It is 

commonly referred to as “Half-Timbered” construction in 

England. There is not enough information about the exact time 

when Taq or Dhajji-Dewari came into trend, Throughout the 

Himalayan different variations of Taq have been in common 

usage with its masonry walls consisting horizontal timber lacing, 

before Dhajji-Dewari came into vogue. But in recent years 

Dhajji construction which was popularized by the British has 

continued to be used more often than Taq due to its resemblance 

to the Elizabethan half-timbered construction. Dhajji-Dewari 

houses construction performed extremely well in past 

earthquakes. 

II. LITERATURE REVIEW 

Dhajji-Dewari is a Persian word which means patchwork. 

Dhajji-Dewari is a traditional construction technique of timber 

frame with masonry infill. The formation of timber frame is 

done with help of horizontal and vertical timber post with 

diagonal bracing. The connection of timber frame is done with 

the help of mortise and tenon type of connections with mild steel 

nails. This traditional construction technique is greatly famous in 

Jammu-Kashmir, Pakistan, and nearby mountainous regions. 

However type of construction technique is also found in other 

parts of the world like America, Asia and other Middle East 

countries. In this construction technique a timber frame is first 

erected then bracing is done with the help of timber stud and 

then roof truss of timber is provided and then wall frame is filled 

with masonry with weak mortar after then plastering is done. 

Firstly in this construction, a timber frame is erected which is 

braced with timber stud, provided with timber roof truss with 

G.I. sheet. The wall frames are filled with masonry in weak 

mortar. The mortar is plastered with coating. 

Appleton and Domingos (2009) explained structural action; 

their history associated their plan of Pombalino buildings. 

Pombalino structures were described by outer stone work 

dividers and an inner timber structure, named Gaiola (confine), 

which is a three dimensional propped timber structure, like some 

half-timbered structures that can be found in a few nations in 

Europe. The Gaiola comprises of flat and vertical components 

and corner to corner propping individuals, shaping X, which 

have a dissipative capacity. The timber outline dividers are 

typically filled, either with rubble or block stone work or even 

mud and feed. In the main Pombalino structures the dividers 

around the core of the stairs were stone work dividers, while in 

later years they were substituted considerably timbered dividers. 

The structures were implicit obstructs, so as to offer a superior 

basic steadiness. The ground floor comprises of stone brick work 

sections supporting stone curves and vaults made of mud blocks, 

above which, in the primary floor, the Gaiola creates. This 

arrangement was received so as to counteract fire engendering to 

the upper floors. Early Pombalino structures had a steady width 

of the stone dividers of the facade, while in prior or later 

structures the width diminishes along the stature. The inner 

dividers of the Gaiola (frontal dividers) may have diverse 

geometries as far as cell measurements and number of 

components, as it depended extraordinarily on the accessible 

space and the maker's traditions. Customary associations utilized 

for the timber components changed altogether in the structures: 

the most widely recognized ones were mortise and tenon, half-

lap and dovetail associations. The characteristic of this sort of 

structures is that under a seismic occasion it is permissible that 

the overwhelming brick work of the facades tumbles down, and 

in addition the tiles of the rooftop and the mortar of the inward 

dividers, yet the timber skeleton ought to stay in place, 

guaranteeing the resistance of the timber floors and keeping the 

building standing.. This is a development innovation that can 

enhance extensively the out-of-plane conduct of veneers under 

seismic occasions by keeping away from out-of-plane untimely 

breakdown of the facades. The Pombalino half-timbered dividers 
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were worked to give sufficient resistance of the new structures to 

seismic stacking. Be that as it may, it ought to be brought up that 

their seismic productivity has never been tried under on location 

genuine conditions, as no other awesome seismic tremor has hit 

Lisbon since their development 

Ahmad (2011) replaced the timber in Dhajji-Dewari with 

bamboo in this way making it monetarily modest furthermore 

expanding its quality numerous folds. Along these lines different 

models of Dhajji-Dewari were tried first with timber and 

afterward it was supplanted with bamboo for getting lateral load 

response. Subsequently, examination of expense and quality was 

drawn in tabular form and graphical way. The best setup was 

distinguished by applying horizontal (seismic power) on 

different arrangements of timber and bamboo.  

Poletti and Vasconcelos (2012) explained an experimental 

program which was done in order to know that in-plane cycle 

response of this type of timber braced wall and to assess the 

effect of its members, namely the timber frame and the weak 

infill material. Depending upon experimental behavior, a 

numerical modelling was done, by ABAQUS software, to get the 

structural response of the tested wall. Those numerical models 

then calibrated based on the findings of testing and then 

parametric investigation is done. 

Hicyilmaz et al. (2012) conducted seismic analysis to 

understand mechanism of Dhajji-Dewari building technology 

during earthquake. His work  looked to set up whether the 

building sort could be demonstrated by numerical modeling, and 

in this manner decide how these houses performs when 

subjected to seismic loads. Thus, to set up what the basic 

designing points of interest are to guarantied reliable seismic 

execution and distinguish measures that may improve execution. 

Numerical results are then benchmarked against physical tests 

from the University of Peshawar. [Ali et al.,2011].The timber 

components, weak infill pieces, rooftop, mortise and tenon and 

additionally scarf joints are expressly displayed. Nailed 

associations are idealized as discrete components, and parallel 

investigations attempted to reflect joints with and without nails. 

Both ‘response history’ and 'pushover curve' examinations of an 

entire house model were done to build up general execution. His 

study showed that it is possible to show the behavior of Dhajji-

Dewari structures, and that this type of development can 

securely withstand strengths connected with quakes in high 

seismic districts when constructed legitimately. 

 

[Mohd Akeeb Dar,2014]The earthquake performance issue is in 

fact fundamental for taq and dhajji buildings. These are not just 

old buildings waiting to be scrapped and replaced, with a few 

worth setting aside in a theme park or museum: they are 

buildings that embody distinctly modern construction features – 

features that can save lives once they are fully researched, 

understood and embraced. These buildings are also significantly 

more sustainable than modern construction based on steel, 

concrete block and reinforced concrete. If old buildings built by 

hand with few tools, little formal education, and even less 

money can outperform new buildings of modern materials and 

technology in response to one of the largest forces that nature 

can throw at them, then indeed there is something to learn from 

them, and from the people and culture that brought them into 

being. This type of earthquake resistant construction is economic 

as well efficient to counter earthquake forces. Thus, its 

affordable for even BPL (Below Poverty Line) class..Hence 

could be helpful in saving a lot of lives in the future. 

III. OBJECTIVES AND SCOPE OF THE 

STUDY 

In this paper author discussed the literature review of traditional 

Dhajji-Dewari structures and recommend simplified engineering 

tools for seismic analysis of traditional Dhajji-Dewari structures, 

there is only qualitative information is available regarding 

performance of Dhajji wall in earthquake. Dhajji-Dewari houses 

performed extremely well in past earthquakes. Till date no 

guidelines is available in forms of code and also no engineering 

tool is available to provide help in analysis and designing of 

Dhajji-Dewari house construction. Thus my objective is to 

understand the behavior of Dhajji wall and then model it 

accurately based on the findings of experimental program 

conducted on Dhajji wall at the Earthquake Engineering Center 

of Peshawar and then suggest simplified but accurate 

engineering tool for designing and seismic performance 

evaluation of Dhajji-Dewari houses and also to suggest a 

suitable strengthening techniques for these structures. 
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