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Abstract

This research is an interdisciplinary approach to the coexistence of
structure and architecture and has investigated the architectural spaces for
seismic improvement of traditional buildings which were built during the
first Pahlavi Period. Despite the importance of structure and its stability in
traditional architecture and in houses that have cultural heritage value, due
to the complex and unknown behavior of masonry buildings and the lack
of sufficient information, the regulation 2800 has not provided a specific
formulation for traditional buildings. But for their seismic improvement, the
magazine 360 has been used. This research seeks to answer two questions:
a) What are the most important factors affecting the stability of the Berenji
building in Kermanshah based on the images and data analysis? b) In the
field of architecture, what is the basis for the coexistence of structures and
architecture during the first Pahlavi Period? To collect information, field
observation and collection methods have been used. The detailed analysis
and calculations of relative wall data have been carried out by quantitative
method (causal-experimental research) and library technique, and the
conclusion has been expressed by qualitative method. With this method,
the stability of the structure of traditional buildings could be evaluated by
means of relative walls that behave like windbreaks or shear walls. If the
structure did not have enough resistance against lateral force or load, it was
possible to increase the relative wall or provide other methods to strengthen
the structure in relation to its stability; Therefore, it is necessary to research
about the cohabitation between the structure and architecture due to the
increase or placement of the relative walls. Thus, static principles have
been complied in Iranian architecture during the first Pahlavi Period. Now,
if similar buildings are evaluated in the mentioned period and this result is
obtained, it could be said that the architectural principles were followed at
that time with the approach of sufficient resistance of the building against
earthquakes, which was obtained experimentally. In other words, the
architects of that time were structural engineers by themselves.
Keywords: Architecture of the First Pahlavi Period, Coexistence of
Structure and Architectural Space, Relative Wall, Berenji House.
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Introduction

There are many sources about the relationship between structure
engineering and architecture, written by experts and researchers from both
disciplines. The importance of collaboration between structural engineers
and architects has long been recognized (Charleson & Pirie, 2009: 97).
They have investigated the collaboration of architects and structural
engineers and the fusion of the two fields in one educational center. The
awareness of the fact that to use the knowledge of structure, the necessary
perception must first be created, doubles the importance of understanding
the fact that the structure is directly related to the architectural spaces.
Thus, on the basis of such capabilities, in-depth discussions between
similar scientific fields such as structure and architecture could be created
and achieved logically. Dealing with this issue in traditional buildings
requires a logical and scientific focus. Any retrofitting action must first
respect the inherent historical cultural characteristics and values of
traditional buildings (Serghides & Katafygiotou, 2013, 728). Therefore, on
the basis of such capabilities, deep discussions between different scientific
fields such as structure and architecture could be created and achieved in
a logical way. Dealing with this issue in traditional buildings requires a
logical and scientific focus.

Research questions: a) What are the most important factors in
influencing the stability of the Berenji building in Kermanshah based on
the data analysis images? b) In the field of architecture, what is the basis
of the coexistence of structures and architecture during the first Pahlavi
Period?

Research method: the research method is descriptive-historical-
analytical, and the collection of information has been done in the form
of field and library method using a combined quantitative and qualitative
method. The analysis and detailed calculations of the relative wall data was
done using Excel and the results have been expressed qualitatively.

Case Study, Berenji House

This building is in Kermanshah city, Shariati Street. Shariati Street starts
from the Ghadir Square (formerly called Shahnaz) and extends towards
Se Rah Yaghma and Se Rah Shariati and ends in Lashkar Square. Shariati
Street is one of the main streets in the old part of Kermanshah. The houses
in this area are built outwardly. This building has a courtyard, the access to
the floors is through two access stairs from the sides and is in the center of
the transverse direction of the building. Its main design and spatial structure
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and analysis are shown in the form of addition and deletion, symmetry and
balance, communication circulation, spatial hierarchy, repeated and single
elements, geometry, and part and whole. Based on the calculations of the
relative wall, in each of the longitudinal and transverse sections of the
building, the value of the relative wall was calculated according to Table
No. 3 of Regulation 2800. As a result, on the ground floor, an acceptable
percentage was obtained in both x and y axes. But this value is lower on
the first floor along the y axis according to the table mentioned on the first
floor. Due to the failure of the calculated percentage of the relative wall of
the first floor in the y axis, the construction load calculations were done
separately for each floor.

Conclusion

The results show that in the presence of a relative wall, the amount of force
acting on the inside of the wall has increased by leaps and bounds, and by
reducing the thickness of the roof soil of each floor and the vulnerability of
the building in the surrounding and internal walls with concrete sprinkled
along the length and width, the building will bear more load and will not
be damaged. With this method, by specifying two axes perpendicular
to each other in the limited and specific walls inside the building, its
performance to improve the role of the structure as a wind barrier or shear
wall in a traditional brick building with minimal structural intervention
could be shown. Also, this method could be a good way to preserve the
heritage value of the building, enrich the architectural effect, and improve
the existing physical and spatial organization (traditional house), for the
proper use of the structure in the architectural space. It could be said that
the adherence to the principles of architecture at that time was based on
the approach of sufficient resistance of the building against earthquakes,
which was achieved experimentally. In other words, the architects of that
time were, in a way, structural engineers themselves. As a model for such
a spatial structure, these buildings can be modeled in terms of shape for
similar contemporary buildings. In other words, due to its similarity to
contemporary architecture, the goal and achievement of this research can
be a model for old houses and could be extended to modern houses.
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Graph. 1: The architecture of the Pahlavi
period (1920-1941), (Author’s, 2020).
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Fig. 1: The location of the buildingin the
context Kermanshah city (Archives of

cultural  heritage)
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Fig. 3: Redrawing the plan of the berenji

house (Archives of cultural heritage).
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extroverted (Authors, 2020).
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Tab. 2: Characteristic values of bricks and mortar (3600 edition).
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Tab. 3: Minimum amount of structural wall in each building extension for various relative risk areas (Authors, 2020).
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Fig. 7: Calculations of the relative wall of the

berenji building (Authors, 2020).
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Tab. 5: Calculations of the set of loads of berenji building floors (Authors, 2020).
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035 2.73 353535 0.3 0.468
0.7 0.5 1.443 0.39 0.6084
0.7E 0.3 0.BE5E 0.72 1.1232
054 041 0.E101E - 111 . 17316
0.54 0.72 143856 y
027 112 . 111EEE 0.67 1.3572
0.54 1.07 213786 0.74 1.1544
054 0,72 143856 0.23 0.3588
0.54 0,69 137862 0.2 3.24 E 1.6848
07 087 15123 045 0.819
07 0.6 F 1554 07 0.64 I 1.1648
9.7 0.98 1.5382 1.03 1.8746
0.75 178 4,935 1.12 3.022656
0.75 1.54 4.2735 264 7.124832
07l 0.6 G 15762 1.038 22 G 5.93736
0.72 1.44 3EIELE 166 4.480008
072 15 399 177 4776876

072 147 391608
CaSan dida 0 X yyae b gane 87.01

a3r Rl ams b oxams 909,204



Tab. 6: The authority of the yield point of the minimum and maximum pressure resistance of the brick load
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0 0 0 0 009 | 0.007284 02
0.005 | 0020616 2005 | 033541 008 | 0.028697 65
001 | 0.028284 01| 0469042 007 | 005011
0015 | 0033541 015 | 0567891 006 | 0071523
002 | 0037417 02| 0648074 005 | 0092935
0025 | 0040311 025 | 0715891 004 | 0114348
003 | 0.042426 03| 0774597 003 | 0.135761
0035 | 0043875 035 | 0826136 002 | 0.157174
004 | 0.044721 04| 087178 001 | 0.178587
0.045 0.045 045 | 0912414 0 02
005 | 0044721 05 | 0948683 001 | 0221413
0.055 | 0043875 2055 | 0981071 002 | 0242826 Chart Title v
006 | 0042426 06 1.00995 003 | 0264239 1/2
0065 | 0040311 0.65 | 1035616 2004 | 0285652 1
007 | 0.037417 0.7 | 1.058301 20.05 | 0307065 /8
0075 | 0033541 075 | 1078193 006 | 0328477
008 | 0.028284 08 | 1.095445 2007 | 034989 0
0.085 | 0020616 085 1.11018 20.08 | 0371303 0/4
0.09 0 09| 1122497 009 | 0392716 0/2
095 | 1132475 0.1 | 0414129 0 \,
1| 1140175 0| 03| 5 a5 . o5 0 ofs
105 | 1145644 012 | 0456955
1| 1.148913 013 | 0478368
115 115 0.14 | 0499781
12| 1148913 015 | 0521194
125 | 1145644 016 | 0542607
13| 1140175 017 | 0564019
135 | 1132475 018 | 0585432
14| 1122497 2019 | 0606845
145 111018 02| 0628258
15| 1.095445 021 | 0649671
155 | 1078193 022 | 0671084
16 | 1.058301 023 | 0692497
165 | 1035616 024 | 071391
17 1.00995 2025 | 0735323
175 | 0981071 026 | 0756736
18 | 0.948683 027 | 0778149
185 | 0912414 028 | 0799561
19| 087178 029 | 0820974
195 | 0826136 03| 0842387
2| 0774597 031 0.8638
2.05 | 0.715891 032 | 0885213
21| 0648074 033 | 0906626
215 | 0567891 034 | 0928039
22| 0469042 035 | 0949452
225 | 033541 2036 | 0970865
23 0 037 | 0992278
038 | 1.013691
039 | 1035103
04 | 1056516
041 | 1077929
042 | 1099342
043 | 1120755
044 | 1142168
045 | 1163581
046 | 1184994
047 | 1206407
048 122782
049 | 1249232
05 | 1270645
051 | 1292058
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Tab. 7: The source of the calculation formula for load-bearing walls (Akhaveissy, 2013).
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Fig. 8: The relational role of structure and architecture from the point of view of architects
(Authors, 2020).
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