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Abstract— Tunnels are vital designs which are being 

utilized in different development like in streets, rail route, 

for safeguard reason and laying of pipelines and so forth 

Street tunnels are extremely pragmatic choices to cross 

actual impediments, for example, mountains or snow bound 

territories. Tunnels have various shapes based on their 

utilizations and the ground conditions and the accessibility 

of materials. Earthquake is one of the lethal catastrophic 

events we have routinely experienced. The quake was 

viewed as the fundamental driver for torrential slides, 

avalanches, droops, numerous squeaks and gaps around 

there. India has a high recurrence of extraordinary tremors 

and the recurrence of moderate quakes is low. Moderate 

seismic tremors make mindfulness and lead to upgrades in 

development at a low human expense. Seismic examination 

is the subset of underlying investigation and is the 

estimation of the reaction of a design to quakes. Giving the 

strength, dependability and pliability are significant 

motivations behind seismic investigation. The method to 

plan the tunnel is available in this paper. The plan is finished 

taking ordinary and seismic powers into thought. Steps of 

site examination are given and the progression to plan the 

tunnel under seismic seriousness is introduced. 

Keywords: Rad RC Tunnel, Seismic conditions, 
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I. INTRODUCTION 

Tunnel is a counterfeit underground entry to bypass 

deterrents securely without upsetting the overburden land 

above it, to convey merchandise, travellers, sewage, water, 

and so forth Tunnelling activities may vary in contrast with 

more seasoned occasions to these advanced occasions. 

However, we realize earthquake is perhaps the most 

damaging normal perils. During earthquakes Seismic waves 

makes ground shakes and thusly we need to take in thought 

seismic power while planning the tunnel. In this we will 

examine the impact on tunnel by seismic activity by 

utilizing different strategies for seismic investigation. 

II. DETAIL STUDY 

A. Tunnel Engineering 

Tunnel is developed underground entry to by-pass 

hindrances securely without upsetting the overburden. 

Tunnels are made by the interaction of exhuming. A tunnel 

should be totally encased on all sides along the length. 

Tunneling is alluring when quick vehicle offices are 

required which need to stay away from procurement of land 

for streets. Tunnels are additionally developed when briefest 

course association is required in urban communities. 

Tunnels license simple inclination and support rapid on 

essential courses. 

 
Fig. 1: Road Tunnel 

B. Methods of Construction 

1) Cut and Cover:  

This method involves excavating an open trench in which 

the tunnel is constructed to the design finish elevation and 

subsequently covered with various compacted earthen 

materials and soils. Certain variations of this method include 

using piles and lagging, tie back anchors or slurry wall 

systems to construct the walls of a cut and cover tunnel.  

2) Shield Driven:  

This strategy includes driving a safeguard into the delicate 

ground ahead. The material inside the safeguard is taken out 

and a coating framework is developed before the safeguard 

is progressed further.  

3) Bored:  

This technique alludes to utilizing a mechanical Tunnel 

Exhausting Machine (TBM) in which the full essence of the 

tunnel cross area is unearthed at one time using an 

assortment of cutting devices that rely upon ground 

conditions (delicate ground or rock). The TBM is intended 

to help the neighbouring soil until impermanent (and 

accordingly lasting) linings are introduced.  

4) Drill and Blast: 

An option in contrast to utilizing a TBM in rock 

circumstances is physically drill and impact the stone and 

eliminate it utilizing traditional transport procedures. This 

technique was normally utilized for more seasoned tunnels 

is as yet utilized when it is resolved savvy or in troublesome 

ground conditions. 

5) Sequential Excavation Method (SEM): 

Soil in specific tunnels may have adequate strength to such 

an extent that unearthing of the dirt face by hardware in little 

augmentations is conceivable without direct help. This 

removal technique is known as the consecutive exhuming 

strategy. When uncovered, the dirt face is then upheld 

utilizing shot Crete and the exhuming is proceeded for the 

following portion. The union of the stone or soil can be 

expanded by infusing grouts into the ground before 

uncovering of that portion.  

6) Jacked Tunnels:   

The strategy for jacking a huge tunnel under specific checks 

(thruways, structures, rail lines, and so forth) that forbid the 

utilization of common place cut-and-cover strategies for 

shallow tunnels has been utilized effectively as of late. This 

technique is viewed as when the block can't be moved or 
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briefly upset. First jacking pits are developed. At that point 

tunnel segments are developed in the jacking pit and 

constrained by huge pressure driven jacks into the delicate 

ground, which is deliberately taken out before the infringing 

tunnel area At times assuming the dirt over the proposed 

tunnel is poor, it is balanced out through different methods, 

for example, grouting or freezing. In present time, tunnelling 

activity is finished with the assistance of current instruments 

and present day procedures. Because of this tunnelling tasks 

become simpler and fast as contrast with past occasions. 

Current hardware and GPS frameworks are utilized to 

explore the opening venture. 

7) TBM(tunnel borings machine): 

TBM (tunnel borings machine) is one of the extremely 

significant machine for making of tunnel in present time. It 

can make tunnel through a dirt conditions and surprisingly 

through rocks moreover. A tunnel exhausting machine 

(TBM) otherwise called a "mole", is a machine used to 

unearth tunnels with a roundabout get segment through an 

assortment of soil and rock layers. They can drill through 

anything from hard rock to sand. 

C. Earthquake Engineering 

An earthquake is the thing that happens when two squares of 

the earth out of nowhere slip past each other. The surface 

where they slip is known as the issue or deficiency plane. 

The area beneath the world's surface where the earthquake 

begins is known as the hypocenter, and the area straight 

above it on the outside of the earth is known as the focal 

point.  

Once in a while an earthquake has front stuns. 

These are more modest earthquakes that occur in the very 

spot as the bigger earthquake that follows. Researchers can't 

tell that an earthquake is a front stun until the bigger 

earthquake occurs. The biggest, principle earthquake is 

known as the primary stun. Principle stuns consistently have 

post-quake tremors that follow. These are more modest 

earthquakes that happen a while later in a similar spot as the 

principle stun. Contingent upon the size of the fundamental 

stun, post-quake tremors can proceed for quite a long time, 

months, and even a long time after the primary stun. 

 
Fig. 2: Origin of earthquake 

D. Seismic Analysis 

Seismic examination is identified with computation of the 

reaction of a structure or different constructions under 

earthquakes. It is a piece of the cycle of foundational layout 

which incorporates earthquake designing or primary 

evaluation and retrofit in areas where earthquakes are 

pervasive.  

During earthquake a significant number of the 

constructions breakdown because of absence of 

comprehension of the inelastic conduct of design. Flexible 

investigation gives just versatile limit of the construction 

and shows where the primary yielding happens. It can't give 

any data about rearrangement of powers and minutes and 

disappointment component.  

For investigation of inelastic conduct of 

construction nonlinear examination is fundamental. The 

improvement of judicious technique that is material to the 

seismic plan of new designs utilizing accessible ground 

movement data and designing information, but then is 

adequately adaptable to allow the fuse of new innovation as 

it opens up has been upheld for in some cases now. This is 

the focal point of a few significant innovative work 

endeavors all through the world. In lion's share of cases 

nonlinear examination is utilized. 

III. TUNNEL DESIGN STEPS 

A. Selection of Tunnel Category 

AADT (Yearly Normal Every day Traffic volume) AADT is 

the complete yearly traffic separated by 365 and is given as 

the absolute traffic volume in the two ways. The tunnel 

classification is resolved by the assessed traffic volume 

twenty years in the wake of opening, AADT. 

 
Fig. 3: Graph of AADT 

 Tunnels with a solitary path (AADT< 300 on province 

streets) are characterized as Tunnel Classification A.  

 Tunnels on trunk streets in Classifications C and E will 

be developed with tunnel cross-segment 9.5. 

B. Tunnel Cross-Sections 

The tunnel cross-sections are designated according to the 

total width of the road surface. 

 The cross-section of Tunnel T4 has vertical walls.  

 Tunnel cross-sections T5.5 – T12.5 have a circular 

contour above the road surface. 

 The vertical clearance requirement in tunnels is 4.6 m 

except for pedestrian and cycle tunnels. 

C. Verge Area 

The skirt territory alludes to the space outside the stamped 

driving path. The shoulder ought to be lined with kerbstones 

and built of black-top or cement with a base decay of 5% 

towards the carriageway. The kerbstones ought to be low 
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with an unfeeling face put 0.25 m from the edge of the 

carriageway.  

In the section zones where the ecological effect is 

especially enormous, shoulders will consistently have a 

solid surface in tunnel classes C, D, E and F. Shoulders in 

these zones with a solid surface ought to broaden at least 

200 m into the tunnel at each end. 

D. Safety Measures 

Cushions should be used along slip roads and other 

structures which may comprise dangerous side obstacles. 

The ends of the linings shall be designed to take safety into 

consideration. This is done using a slope (1:10) for a 

minimum of 0.9 m above the carriageway. 

E. Construction below the Carriageway Level 

 The formation level (the theoretical excavation cross-

section) is determined by the thickness of the pavement. 

 The formation below the carriageway level is otherwise 

determined by drainage trenches, cable ducts, and so 

forth. 

 The excavated base shall have an inclination 

corresponding to that of the pavement. 

F. Extension for Lay-Bys and Niches 

1) Design and location of emergency lay-bys and turning 

points 

Emergency lay-bys enable parking outside of the 

carriageway in the case of emergency. 

The distance between the lay-bys is determined by 

the tunnel category. The distances given are approximate. 

The location will depend upon the local circumstances 

including rock mechanics and geometric considerations. 

Further, consideration must be made to designing niches for 

several purposes (for example, technical room, pump station 

etc.). Deviations in location should be within ±50 m for 

emergency lay-bys and ±100 m for turning points. 

G. Interconnections 

Where two parallel tunnel tubes have been constructed, 

interconnections linking the two tunnels shall be constructed 

at intervals of 250 m. The footway interconnections shall be 

constructed using tunnel cross-section T4. 

H. Single Lane Tunnels  

In single lane tunnels used by traffic in both directions 

meeting points have to be constructed. Distance between 

meetingpoints should be 250 m, but never longer than that a 

driver can see ahead to the next meeting point. Meeting 

points shall be designed as emergency lay-bys. 

I. Pedestrians And Cyclists  

 
Fig. 4:  Pedestrian and cycle paths in a two-lane tunnel, 

tunnel cross-section T11.5 

 

Under certain circumstances it may be necessary to permit 

pedestrian and cycle traffic in tunnels where no alternative 

route exists. Only in exceptional circumstances should 

pedestrian and cycle traffic be permitted in tunnels longer 

than 4 km. There are special requirements for lighting and 

ventilation for these tunnels. 

The pedestrian and cycling area is located on one side of the 

tunnel, having a minimum breadth of 2.0 m and a minimum 

height of 3.0 m. A concrete safety barrier separates 

pedestrian/cycle traffic from automobile traffic. Tunnel 

cross-section T11.5 is designed to permit the construction of 

a pedestrian/cycle way separated from the two-lane 

carriageway by a concrete safety barrier. In special 

circumstances the Directorate of Public Roads can permit 

pedestrian and cycle traffic in tunnels with other cross-

sections, and without a concrete barrier. One solution can be 

a footway with a high kerbstone combined with a low speed 

limit. 

J. Alignment 

Arrangement particulars in a tunnel vary from those of an 

ordinary thruway by virtue of various driving conditions. 

Trunk streets utilize an alternate arrangement hypothesis 

which may allow some deviation to that portrayed beneath. 

Both the under-referenced and trunk street standards can be 

utilized in the plan.  

1) Design speeds  

In tunnels the range of the most keen level bend is 

controlled by the survey distance. Hence, in view of 

dynamic contemplations it is feasible to drive quicker than 

the speed for which the tunnel is planned. In the event that 

the tunnel surpasses 2.5 km the plan speed ought to be at 

any rate 80 km/h.  

On the off chance that the inclination is 6% or 

more extreme for in any event 1 km, the plan speed ought to 

be at any rate 80 km/h.  

For more limited tunnels and tunnels in metropolitan 

regions the plan speed might be controlled by the adjoining 

street arrangement of which the tunnel frames a section. 

2) Horizontal curves 

A bend ought to be considered as a feature of the 

methodology at each finish of the tunnel to forestall 

overwhelming and to keep away from sunshine in the 

openings convoluting the lighting conditions for drivers. In 

tunnels longer than 6 km delicate bends might be intended 

to neutralize repetitiveness.  

The level bend measurement is consistent inside 

2/3 of the halting sight distance inside the tunnel entrance 

and the methodology area. It is especially essential to stay 

away from a change from a bend to a straight segment inside 

the prompt tunnel entrance. The prerequisites of the halting 

sight distances will decide the keenest even bend.  Where it 

is alluring or fundamental that the level span is not exactly 

that needed by the halting sight distance, the width of the 

inward bend should be expanded. The relationship between 

the flat bend range (R), the length of sight (halting distance) 

(LS) and distance as seen from the driver's eye to the tunnel 

divider (B) is given by the equation: 

              R = LS2 / 8B (m)                                           (1) 
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3) Vertical curves 

Where an overwhelming path is developed, the qualities in 

the table might be expanded by 1%.  

Tunnels with neighborhood qualities and low traffic volume, 

along with metropolitan tunnels outside the principle street 

organization, might be built with an angle of up to 10%. It is 

important to have this confirmed by the Directorate of 

Public Streets.  

The AADT esteems in Table 4.5 apply to street 

extends with a typical traffic dissemination consistently and 

where the extent of substantial vehicles over time is 10-

15%.  

In rural zones with ordinary heavy traffic where the 

extent of hefty vehicles is < 7%, the AADT esteems in the 

table might be expanded by 25%. 

IV. LOADING CRITERIA 

Most extreme Plan Earthquake (MDE)  

The presentation objectives of the MDE, the suggested 

seismic stacking mixes utilizing the heap factor plan 

technique are as per the following: 

                      U = D + L + E1+ E2 +EQ                        (2) 

Where,  

U = required structural strength capacity, 

D = effects due to dead loads of structural components. 

L = effects due to live loads.,  

E1 = effects due to vertical loads of earth.  

E2 = effects due to horizontal loads of earth.  

EQ = effects due to design earthquake (MDE) 

V. CONCLUSION 

Earthquake is the most destructive natural hazards. During 

earthquake due to the release of energy and  the moving of  

tectonic plates, there occurs  the  shaking  of  earth  and 

cracks  get  developed  on the surface of the earth The 

earthquake is considered to be the main cause for 

avalanches, landslides, slumps, many creaks and fissures in 

the area. Due to this the structures present on the earth 

surface get damaged or collapsed. As we know that roads 

are the most important means of transportation. Tunnels are 

built across the roads to bypass the obstacles like mountain, 

etc. So the structures like Tunnels should be designed for 

seismic forces. This can be done by the methods of seismic 

analysis. Providing the strength, stability and ductility are 

major purposes of seismic analysis. So to reduce the damage 

to the structures and human lives during the times of 

earthquakes the Tunnel should be designed for the seismic 

forces. 
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