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ARCHITECTURAL DESIGN

Study Of Psychological Impact of Underground 
Habitable Structure on its users
Parag Govardhan Narkhede and Ms. Vibhuti Nande

The rapid growth of world leads 
to increased pressure on the 
land and significant impact on 

human beings. Placing facilities under-
ground is a promising method for help-
ing ease land use caused by the growth 
and urbanization of world’s population. 
As there are some practical benefits for 
utilizing the underground space for 
a variety of purpose so it is necessary 
to find out what is the psychological 

impact on the underground space us-
ers. With this objective, the study was 
planned in Pune city. The underground 
space users are interviewed by using 
interview schedule. After conducting 
the interviews analysis of the psycho-
logical impact on underground space 
users was done. From the analysis, cer-
tain aspects were found such as some 
people found underground space with 
poor light and ventilation, no connec-

Analyzing underground  
space development as a  
measure to combat  
urban predicaments
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tion with society and have negative im-
age in mind. Also some people found 
that a sense of security and protection, 
a quite environment without distrac-
tion, and sometime a setting that is 
stimulating due to its novelty and even 
sense of mystery and adventure. These 
aspects may help in formulating the 
design guidelines for the designers of 
underground architecture while de-
signing underground space.

Introduction
A life of control and safety is the per-
petual desire of humanity. To achieve 
this desire, suitable space is required 
for dwellings and workplaces as well 
as for various necessary functions 
such as energy production, storage, 
mobility and many others. However, 
fulfilling this need for suitable space is 
becoming more and more difficult in 
many areas of the world due to grow-
ing shortage of urban land. Also con-
cern has been rising over the social 
costs of above- grade construction. 
Spurred by these factors interests in 
underground space utilization is in-
creasing throughout the world. (Yori-
hiko Ohsaki 1993)

The rapid growth of world civili-
zation will have a significant impact 
on the way humans live in the future. 
As the global population increases 
and more countries demand a higher 
standard of living, the world must 
provide more food and greater en-
ergy and mineral resources to sustain 
this growth. This difficulty of doing  is 
compounded by three broad trends, 
the conversion of agricultural land to 
development uses, the increasing ur-
banization of the world’s population 
and growing concern for the main 
tenancy and improvement of the en-
vironment especially, regarding glob-
al warming and impact of population 
growth. Underground space utiliza-

tion offers opportunities for helping 
address these trends.

By moving certain facilities and 
functions under surface land in urban 
areas can be used more effectively thus 
freeing space for agriculture and recre-
ational purposes. On an urban or local 
level the use of underground facilities 
is rising to accommodate the complex.

PSYCHOLOGICAL EFFECTS 
IN UNDERGROUND SPACE
There is numerous numbers of practical 
benefits to utilizing the underground 
for a variety of purposes. For uses 
such as storage, utility infrastructure, 
transportation tunnels, involvement 
of people in the space is relatively low. 
However, when underground space is 
to be utilized for function that involves 
human occupancy, then the questions 
are raised. What are the Psychological 
effects on people utilizing underground 
space? Information about Psychological 
effects on underground space users can 
be drawn from two sources —
•	 The image of the underground 

that seem to be rooted in history, 
culture, language.

•	 the actual experience of people in 
underground (John Carmody,1993)
In spite of the usually well ventilat-

ed and well lighted examples of mod-
ern subsurface environments, the idea 
of the underground seems to provoke 
some powerful images and associa-
tions from the past.

Natural caves that served as shelter 
to primitive humans are dark, some-
what cold places with humid, stale air. 
Paradoxically, the underground in its 
role as shelter also evokes the more 
positive associations with safety, se-
curity and protection. The image of 
mother earth is usually envisioned 
powerful, and yet the space within the 
earth is usually envisioned as a lifeless 
and static environment.

There basic associations are both 
reflected in and enhanced by the use 
of underground imagery in literature, 
“religion, language and psychology. 
In The Life below the Ground”, Wen-
dy lesser (1987) explores the under-
ground as a metaphor in literature. She 
points out that the underground has 
always been only partially visible and 
partial accessible to people, in spite 
of the access provided by continuing 
technological advances. She contin-
ues: “What this indeterminacy means is 
that the underground has always situ-
ated oddly between the visible and the 
invisible between that which one can 
see and touch in one’s normal life and 
that which one must accept on faith.

This may explains, in part why the 
real underground…has given to so 
many fictional or imaginary under-
grounds. There was, to begin with, 
Hades- that is, the imaginary under-
ground is first of all the locus of death 
and rebirth, the place where dead souls 
go to be washed of their memories and 
returned to life on earth.” (Wendy less-
er (1987).

Actual experience in 
underground buildings
While underground space is utilized 
all over the world and for almost every 
human activity, relatively little research 
exists on the responses of people to 
these environment. Research has at-
tempted to summarize the limited ex-
isting literature. Research has drawn 
from many related information to hy-
pothesize psychological issues in un-
derground buildings.

DATA ANALYSIS AND 
FINDINGS
Users were more than one with respect 
to an open ended question hence 
“multiple response analysis” was done 
due to which the percentage of re-



ARCHITECTURE - Time Space & People July 201020        

sponses did not add up to 100% but it 
was more than 100%.

1. Image of underground 
structures -
From the chart, it is found that most of 
users have a bad image about struc-
tures. Some reasons found - It is largely 
not visible, an underground building 
is likely to lack a distinct image. The 
movement at the entrance is usually 
downward, which potentially elicits 
negative associations and fears

Good	 20%
Bad	 80%

2. Light and air quality-
The absence of windows or less no. 

of ventilators causes lack of sunlight. 
Most artificial lighting lacks the charac-
teristics of sunlight, which raises physi-
ological concerns in environments 
without any natural light.

Good	 12%
Bad	 88%

3. Is it different than regular 
structures? -

Yes	 80%
No	 20%

4. Comfortable feeling-
The lack of windows seems to 
contribute to the majority of negative 
attitudes and associations. That is 
lack of view, natural light, stimulation 

and no connection to nature gives 
discomfort feeling.

Yes	 04%
No	 96%

5. Safety-
In underground structure, there is asso-
ciation with darkness so most of the us-
ers find underground space is not safe-
ty. But some users also found that there 
is a sense of security and protection.

Yes	 20%
No 	 80%

6. Is the underground  
space noisy?
Most of interviewed recognized the 
positive benefits of a quiet environ-
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ment for work.
Yes	 62%
No	 38%

7. Are they happy to work with 
this ambience?
Poor light and air quality, high levels of 
humidity reduces interest in working 
underground. There were other users 
who were less negative about using 
underground and appeared to have 
accepted their surroundings.

Yes	 20%
No	 80%

8. Reduction in efficiency  
of work-
People were neutral about the reduc-
tion in efficiency of work.

Yes	 59%
No	 49%

9. Spacious –
Most of the users want underground 
space to be more spacious. As there 
are no windows to the exterior, there 
can be a sense of confinement.

Yes	 62%
No	 38%

10. Isolated Feeling-
Yes	 20%
No	 80%

11. Have the felt that there is 
no connection to the outside 
world?
As there are no windows, there is a loss 
of stimulation from and connection 
to the natural and manmade environ-
ments on the surface.

Yes	 59%
No	 49%

CONCLUSION
With the survey, it is found that most of 
the users have negative image about 
underground buildings. These poten-

tially negative effects are all related. 
One of three basic physical character-
istics of underground buildings are—

Lack of visibility from exterior
Lack of windows
Being underground
Lack of visibility from exterior 

causes the lack of a distinct image 
and the inability to find the entrance, 
while it contributes to lack of spatial 
orientation inside the building since 
the overall configuration cannot be 
easily understood. The absence of win-
dows causes a sense of confinement, 
lack of stimulation and connection to 
the outdoors and lack of sunlight. The 
windowless nature of underground 
buildings also contributes to lack of 
spatial orientation since reference 
points to the exterior are missing, 
which is related to a fear of not being 
able to escape in an emergency. Final-
ly, simply being underground elicits 
associations with darkness, coldness, 
dampness, poor air quality.

Although the research generally 
perceived characteristics of the un-
derground result in a predominantly 
negative, there are, nevertheless, 
some positive associations and char-
acteristics as well. These is a sense of 
security and protection, a quite en-
vironment without distraction, and 
sometimes a setting that is stimulat-
ing due to its novelty and even sense 
of mystery and adventure.

Underground space development 
may be one of the most significant 
ways to contend with urban predica-
ments such as congestion, lack of open 
space , and aging infrastructures. How-
ever, designers must consider whether 
or not people will be willing to live and 
work in what could be perceived as in-
hospitable environments.

DESIGN GUIDELINES
When appropriate to the building 

function, it creates a distinct overall 
building image. Articulate building 
boundaries and exposed architectural 
elements to clarify the building’s loca-
tion and extent.
•	 Avoid permitting the building servic-

es (ventilation shafts, loading docks, 
fire escape doors) to create the dom-
inant building image. Separate the 
pedestrian entrance, vehicular drop-
off, and service entrances as much  
as possible.

•	 Provide a clear, legible entrance (or 
entrances) that can be recognized 
from a distance along major paths  
of approach.

•	 Give the entrance a sense of place by 
creating variety and complexity in 
the entry approach that stimulates 
curiosity and heightens experience.

•	 When the underground facility is 
entered through adjacent above- or 
below-grade buildings, create a dis-
tinct entrance or demarcation where 
people cross into the facility.
Provide a graceful transition to 

lower levels.
Make the entrance area and vertical 

circulation spacious and well lighted.
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