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Abstract: The world’s deepest buildings are all researched laboratories just like the largest Hadron Collider, these structures must 

be man-made for permanent human use rather than deep level mines. Ever since early man first took shelter in caves, humans 

have been using underground spaces. Although the lack of light makes underground buildings unsuitable for many human 

activities, building downwards can create secure, safe and of course unobserved spaces.   We have all heard the rumours of an 

underground bunker at the pentagon, although officially at least, the building only has three basement levels. 
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INTRODUCTION 

The Buildings serve several societal needs – primarily as 

shelter from weather, security, living space, privacy, to 

store belongings, and to comfortably live and work. A 

building as a shelter represents a physical division of 

the human habitat (a place of comfort and safety) and 

the outside (a place that at times may be harsh and 

harmful). 

Ever since the first cave paintings, buildings have also 

become objects or canvasses of much artistic expression. 

In recent years, interest in sustainable planning and 

building practices has also become an intentional part of 

the design process of many new buildings and other 

structures. 

The wide variety of structure that have been built 

hundred and in some cases even thousands of meters 

underground we took deep dive into the internet types 

of underground structure. 

From the world’s deepest jinping underground 

laboratory to the deepest large hadron collider, Olympic 

cavern hall, arsenalna station and Sydney opera house 

to be at the gjovik deepest of some of these 

underground facilities. 

The geologists dig down for research work directly 

related to their profession, looking for the knowledge 

about the soils, while their colleagues involved into 

physics ascend underground for the special conditions, 

required for their experiments. 

TYPES OF WORLD’S DEEPEST BUILDINGS 

1. Jinping Underground Laboratory, China – 7,900 feet 

deep. 

2. Large Hadron Collider,France/Switzerland – 575 feet 

deep. 

3. Arsenalna Station, Ukraine – 350 feet deep.  

4. Gjovik Olympic Cavern Hall, Norway–180 feet deep.  

5. Sydney Opera House, Australia – 120 feet deep. 

 

JINPING UNDERGROUND LABORATORY, CHINA 

– 7,900 FEET DEEP. 

The deepest buildings in the world are in fact all 

research laboratories. Just like the Large Hadron 

Collider, these structures are built deep into the earth’s 

crust to enable experiments to take place in conditions 

with extremely low levels of background radiation. 

 
Fig. Underground laboratory 

The deepest of these impressive buildings is the Jinping 

Underground Laboratory, which is located an 

incredible 7,900 feet (2.4 kilometers) under a mountain 

in western China – the equivalent of seven Empire State 

Buildings stacked on top of one another. 

Completed in 2010, the laboratory is an ideal site to do 

low background neutrino physics research and 

investigate dark matter. Although this is the deepest 

known building in the world, humans have gone 

deeper. In South Africa the world’s deepest mine 

extends more than four kilometers into the earth. While 

at 12.2 kilometers deep (7.5 miles) the "Kola Super deep 

Borehole" in Russia is the deepest artificial point on 

Earth 

PURPOSE: 

The purpose of the china jinping underground 

laboratory (CJPL) is to have a site suitable for low 

background neutrino and supernova relic neutrino 

physics research. Physicists from Tsinghua University 

determined that this type of research would best to be 

conducted in a deep underground lab because it 

constrains cosmic rays from space and radiation that 

would tamper their research above ground. Within the 

depths of this lab, multiple experiments are operating. 

Some include thechina dark matter experiment (CDEX), 

A germanium dark matter that would typically not to 

be detected by observing electromagnetic radiation. 

Dark matter research is an essential activity in 

underground laboratories worldwide due to its 

difficulties gathering information and conducting 

experiments without outside variables. 

Structural design: 

A Structural scheme of the combination of the stainless 

steel tank, stainless steel truss, and the acrylic vessel is 

designed for the 1-tone prototype of the jinping 

detector, based on physics requirements 
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Fig: Jinping Laboratory construction 

The tank has a diameter of 2000mm, a thickness of 4mm, 

and a height of2090mm. The height of the operational 

space in the working room is less than 4meters.Hence, 

the processing of the tank as a whole part will bring 

some problems in construction. 

Construction of jinping underground laboratory: 

Construction by using tunnel boring machines (TBM) 

and later drill and blast techniques. These tunnels allow 

vehicular transportation, water supplies, water 

drainage, as well as usable space. there are four 

immense 16.7km headrace tunnels the carry water east 

,two 17.5km tunnels that allow vehicles to pass, and one 

water drainage tunnel. 

The laboratory was the developed on the southernmost 

of the seven parallel tunnels. Surrounding Jinping 

Mountain lays u-turn shape along river. the tunnels 

from the laboratory were excavated to connect the two 

hydropower houses constructed on opposing sites of 

the mountain to capitalize on the different river water 

levels over the length of the tunnels and convert to 

electric power due to its surrounding features as well as 

pre-existing structure of the hydro electric dam project, 

the underground laboratory is self sustaining 

engineering and architectural feat that uses hydropower 

from the nearby river. With no shortage of water, the 

high powered equipment being used for experiments 

has an excellent cooling system.  

 

Fig: Jing ping mountain 

2. LARGE HADRON COLLIDES: 

The large hadron (LHC) is the world’s largest and 

highest energy particle collider. It was built by the 

European Organization for nuclear Research 

(CERN)between 1998and 2008 in collaboration with 

over 10,000 scientists and hundreds of universities and 

laboratories ,as well as more than 100 countries .It lies in 

a tunnel 27KMS and as deep as 175meters (574ft) 

beneath the france-switzer land border near Geneva. 

 

The first collisions were achieved in 2010 at energy of 

3.5 tera electron volts (Tev) per beam, about four times 

the previous world record. After up grandest reaches 

6.5Tev per beam (13Tev total collision energy, the 

present world record).At the end of 2018.it entered a 

two-year shutdown period for further upgrades. 

The collider has four crossing points, around which are 

positioned seven detectors, each designed for certain 

kinds of research. The LHC primarily collides proton 

beams, but it can also use beams of heavy ions: 

lead-lead collision and proton-lead collisions are 

typically done for one month per year. 

 

Fig.Large Hadron Collider 

AIM OF THE LARGE HADRON COLLIDER: 

The aim of the LHC detectors is to allow physicists to 

test the predictions of different theories of particle 

physics, including measuring the properties if Higgs 

boson and searching for the large family of new 

particles predicted by super symmetric theories as well 

as other unsolved questions of physics. 

PURPOSE OF LARGE HADRON COLLIDER: 

Many physicists hope that the large hadron collider will 

help answer some of the fundamental open questions in 

physics ,which concern the basic laws governing the 

interactions and forces among the elementary objects , 

the deep structure of space and time and in particular 

the interrelation between quantum mechanics and 

general relativity. 

3. ARSENALNA STATION OR KYIV METRO: 

Arsenalna is a station on kyiv metro’s 

sviatoshynsko-Brovarska line. The station was opened 

along with the first stage and is currently the deepest 

station in the world at 105.5metres (346ft).this attributed 

to kyiv’s geography where the high bank of the Dnieper 

River rises above the rest of the city .also unusual is the 

station’s design, which lacks a central concourse and is 
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thus similar in layout to station on the London 

underground. 

 
Fig.Arsenalna Station Or kyiv Metro 

As kyiv lies on a hill over 300 feet high, next to the river 

dniper, transport in this city requires ingenuity. The 

Metro crosses the river on a bridge, but can’t keep up 

with the drastically steep terrain. Arsenalna Metro 

station is technically still higher than the river, but lies 

nearly 350feet (105.5m) beneath the city, making it the 

deepest station in the world. 

The escalator ride to and from stop can last up to five 

minutes, which is why many locals tend to run down 

the dizzyingly long steps. The station is so deep in fact 

that it requires multiple escalators and platforms just to 

reach it. The station was completed in 1960 and was 

named after the nearby kyiv arsenalna factory, founded 

in the18th century as a production facility for the 

Russian army .The architecture features imposing 

pylons that remind commuters of the crushing tons of 

earth and water above their heads, but they are just 

reminders as they exist purely as decoration bronze 

grills is all that is present in the portal. Imsead the 

station has a small escalators itself is one of the longest 

totalling up to five minutes. 

4. GJOVIK OLYMPIC CAVERN HALL, NORWAY – 

180 FEET DEEP: 

Even deeper than Sydney Opera House’s car park is the 

Gjovik Olympic Cavern Hall 

https://images.app.goo.gl/qPL5q8DbEGkEqmNAAbuilt 

for the 1994 Winter Olympics, where it hosted 16 ice 

hockey matches. With a capacity of 5,500, the world's 

largest underground auditorium is buried 180 feet (55 

meters) beneath a mountain. 

 

Fig.Gjovik Olympic Cavern Hall,Norway 

Excavation for the arena saw 4,900,000 cubic feet 

(140,000 cubic meters) of rock removed in over 29,000 

truckloads – 170 tonnes of dynamite were used during 

the blasting. 

It was decided to place the arena underground so that it 

would not take up valuable downtown land or interfere 

with the town's cityscape, while still being centrally 

located. Building underground had the additional 

benefit of creating a stable year-round natural 

temperature; reducing the building’s heating and 

cooling costs.  

 

5. SYDNEY OPERA HOUSE, AUSTRALIA – 120 FEET 

DEEP: extends 12 storeys into the earth  

The sails of the Sydney Opera House, one of the world’s 

most recognizable buildings, soar 200 feet above Sydney 

Harbour. Less well known is the fact that this building 

extends almost the same distance underground; 

beneath this landmark structure is the deepest car park 

in the world. 

 

Fig.Sydney Opera House 

A popular solution around the world where space is 

limited, the cost of construction usually limits 

underground car parks to around four or five stories 

deep. However, 

 
Fig. The huge doughnut shaped car park 

 

130,000m^3 of sandstone started in late 1990 and was 

completed in April 1992. The excavation of the cavern 

and associated tunnels. Which involved removing some 

huge doughnut-shaped cavern contains a double-helix 

internal concrete ramp structure that has a capacity for 

1,100 cars. 
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CONCLUSION 

1. Engineers and architects involved with 

blast-resistant design require information that will 

allow them to translate security objectives for a 

given facility into performance requirements for the 

building and site.  

2. Performance requirements must be the product of a 

multi objective decision process that includes risk 

and cost factors.  

3. Essential to developing design solutions that will 

achieve the performance requirements is 

knowledge of such varied topics as, for example, 

the purpose and value of standoff;1 the effectiveness 

of vehicle barriers and other methods for screening 

the building, its entrances and exits, and its 

occupants from potential attackers. 

4. The performance of reinforcement splices, column 

wrappings, and other structural retrofit methods; 

the performance of glazing materials, window 

systems, vents, and doors; the design, selection, and 

arrangement of interior. 

5. Non-structural features such as furniture, office 

equipment, and overhead fixtures, to prevent them 

from becoming agents of additional damage or 

injury, and the means of facilitating the rescue of 

the building’s occupants in the event of an attack.  

6. There is also a need for simplified design guidance 

for lesser hardening and moderate hardening levels 

of blast-resistant design. 
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