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01. Introduc�on

We conducted an extensive state of the art evaluation of the safety of the 

kalkaram by an expert team from IIT-Madras. The detailed report covering 

the findings with special reference to the details of the defective pillars and 

beams to be replaced are given in annexure, page 132 to 279, in report 4 

titled IIT-Madras report, submitted on Sunday 14 January 2018 to the 

HR&CE Department.

We got permission from the HR&CE Department to carry out kalkaram 

thiruppani as per order no 1719/1414/D5/ dated 19-01-2017 a copy of 

which is given under.

This report details the renovation reconstruction thiruppani we have done 

during 2017 & 2018
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Conventional way

  Traditional method  

  02.1    Lime-Mortar Development 

02. Preliminary work done un�l 
December 2018

In the traditional process the granite roller what is seen in the picture is 

driven by two bullocks traveling in a circular path, enabling the grinding of 

the lime and sand mixture with the addition of water.

In these modern times, we wanted to bring a little mechanization to replace 

the bulls by the introduction of the gearbox in the middle of the circle, with 

the granite rollers on either side to prepare the Lime-Mortar.

After the studies, we have found the different techniques available. Here 

we have decided to pursue as per the good old technique of utilizing the 

bulls to traverse in the circular path to grind. During the design of this 

machine we have estimated that it may take about a minute for the bulls to 

complete one full circle. That is 1 rpm. Therefore, in consultation with the 

manufacturer Shri K Kandasamy-B.E., M.Sc- Engineering, Sakthi Drives - 

Coimbatore, it was decided to design the suitable gearbox to reduce the 

speed from the regular 1440 rpm to 1 rpm with the suitable other parts. 

Here the introduction of the two grinding wheels diagonally opposite 

became mandatory to balance the system. By this process we get an added 

advantage that the grinding time can be reduced by 50%.

98
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Traditional Lime-Mortar preparing arrangement in construction phase

Two sets of gear boxes powered by two horse power motors each

  Current method  

Dr. Arun Menon - IIT Consultant, Mr. V S Jayabal - Donor and 

Mr. Kumaragurubaran - Sthapathi 

discussing a Lime-Mortar mixer arrangement

 30’ diameter 

4’ diameter

 9” T
hickness 

Another view of the Lime-Mortar mixer

11”

12” Depth

1110
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Lime-Mortar machine with the support 

in the middle of the arm to prevent the 

sagging and for dynamic balancing.

Dynamic balancing rails / drive

In the end it turned out to be the perfect traditional machine to carry out 

the job. This project was completed in September 2016. 

To confirm the quality of thus prepared Lime-Mortar model Gopurams 

were built in the fourth prakaram adjoining the Raja Gopuram. For this 

purpose we have chosen the karnakudu from the first (5’ x 5’ x 12’ height), 

second and the third tier to the actual dimensions.

This was completed in January 2017. On the four sides of the karnakudu, 

we have plastered with the Lime-Mortar on two sides and left the two sides 

with the original brick structure. This will give an idea about the 

complications / intricacies of the structure to the common devotee. This 

can also be time tested.

 

 
 

 
 
 
 
 
 

 

 
 
 
 
 

  02.2     Model Gopuram  
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Bricks

It was equally imperative to utilize the clay bricks possibly of the same 

existing dimensions for this purpose. 

The conventional bricks is about 3 inches thick. Therefore, the machines 

were modified to produce the bricks with 2 inches thickness, close to the 

existing bricks. 

These bricks were specially produced in Coimbatore to the dimensions 

shown and shipped to Thiruvellarai site. 

Picture of the bricks with measurements

 02.3     Sourcing the Granite beams and Pillars 

This quarry was located around 90 km north of Bangalore International 

Airport towards Hyderabad. 5 beams each weighing approx. 30,000 kg, 

length 30', width 5' and breadth 4'.

Inspection at the quarry - August 2017

1514
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th
Subsequently, these were transported to the temple site on Saturday 30  

September 2017 and the sculptors started working on it.

 7’ 

 25’ 

 15’ 

 02.4     Sourcing the Illuppai Wood - August 2017 

We were scouting for such a heavy, well grown illupai trees atleast 80 to 

100 years old and beyond. This was also located near Chikbellapur, 100 

kms. north of  Bangalore.

The trunks of these trees were 

about 3 feet diameter and 15 – 

20 feet tall, with the total height 

of the tree being 60-70 feet. To 

attain this heavy trunk the trees 

are to be atleast 100 years old. 

Normally the trees in the 

highways grow slowly and takes 

quite a few decades to grow to 

this size. Slow growth hence 

more strength. 

1716
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On the contrary the trees in the 

rain forest grows faster to this 

dimensions, which might mis-

lead us in regard to the strength. 

That was the reason we were 

looking for the trees on the dry 

belt. Due to widening of this 

N a t i o n a l  H i g h w a y  t o 

Chikbellapur, they need to 

s a c r i fi c e  t h e s e  t r e e s . 

Subsequently the contractor cut 

these trees and transported the 

logs to saw mills at Cuddalore to 

cut to the required dimensions 

as stipulated by the Sthapathi. 

View of the Illupai wood logs, waiting to cut to the required sizes

Unloading at the temple site 

September  2017

24”

1918
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These sized beams need to be given a protective coating. This protective 

coating is prepared from cashew nut oil and herbals as per the Sthapathy’s 

recipe. This coating saves the wood from insects and thermites attack and 

hence possibly prolong the life of the wood.

Important:

Considering the availability of this illupai wood ( ) and Þ½Š¬ð ñó‹

Vengai wood ( ), we have planted 30 plants each of these «õƒ¬è ñó‹

trees in the Shree Pundarikatcha Perumal premises in the first half of  

February 2015.  These trees have grown almost about 10’ height in 

the last four years and looks more healthier.

Possibly in the next 80 years and beyond these trees would have 

matured enough and probably grown to 70’ - 80’ tall. May be in the 

next century this can be used for any renovation in our temple.

03.  Capacity Building

The 5th clause in the MOU between Shri V S Jayabal and IITM given 

below highlight the importance we attach to the capacity building initiative  

Shri V.S.Jayabal has understood the magnitude of the project in its 

various dimensions and would like to go ahead with the construction as 

per the religious rules, Tamil Nadu Government HR&CE department 

regulations, repeating the same architectural pattern of the existing two 

tiers and use this project as an educational tool to the present day 

archaeology, civil engineering and shilpa shastra students as and when 

needed.

Already a part time PhD candidate at IITM Mr. Debopam Roy, a faculty 

member at the National Institute of Construction Management and 

Research Pune, working on the project management challenges in 

Heritage Conservation Projects in India under the agesis of the National 

Center for Safety of Heritage Structures – NCSHS - for his doctoral thesis 

has visited Thiruvellarai on May 2017 and conducted on-site studies for 

his thesis to be presented to the University of Pune.

2120
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As per the advise from Dr Arun Menon, Asst. Prof. - IIT-M, the Executive 

Engineer - HR&CE Department based in Madurai came to Thiruvellarai on  

Friday 5 January 2018 in connection with the Thiruchendur prakaram 

demolishing and reconstruction work, to learn about the ways we have 

used to cut the 8 inches thick two way RCC slab, 16’ x 16’ . She also 

discussed about the tailor made core cutting machinery used for the above 

job which was partly designed by Mr V S Jayabal the donor.

2322
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04. Dismantling the damaged structures 
Kudavarai (°ìõ¬ø)

  04.1   Identification and Traceability 

The beams and slabs are given an identification number

for easy assembling

2524
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IIT-Madras in their Inspection report September 2016 have identified the , 

cracked damaged beams and pillars.

  04.2  IIT Report 
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  04.3  Pictures before dismantling 
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  04.4  Dismantling the kudavarai beams and pillars 

Tuesday 15 May - Sunday 10 June 2018
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  04.5   Re-assembling the structure - January 2019 
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05.  Scupltures work in progress &
the finished ones

The sculptures work on the door frames is very critical, since it represents 

the  from Mysore region. This Rajagopuram was built Hoysala Architecture

by  This architecture is similar to  the Hoysala kings around 1200AD.

Melakote temples near Mandya and Belur temples near Hasan.

Carvings in  near Mandya, MysoreMelakote temples

4746
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Carvings in  (Door frames) near HasanBelur temples

Granite beams arrived from quarry in north of Bangalore

August 2017

  05.1  Granite stones as received from the quarry in Bangalore 

4948
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  05.2   Sculpturing work in progress 

A c c o r d i n g l y ,  t h e 

s c u l p t u r e s  w e r e 

reproduced as per the 

u n d a m a g e d  o n e s  i n 

Thiruvellarai on the exit 

door. Here we have noticed 

the similarity between the 

door frames in Belur, 

Melakote and Thiruvellarai. 

5150
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  05.3   Fully finished beams

Fully carved door frames

July 2018

As mined Granite beam weight - 28,500 kg

Finished weight - 17,200 kg

Fully carved top frame

September 2018

As mined weight - 17,200 kg

Finished weight - 11,200 kg

5352
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06.  UNESCO visit

Monday 29 May 2017
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After completing the inspection at Thiruvellarai on Monday 29 May 2017, 

as per the Madras High Court instructions, UNESCO conducted the 

Agama Sastras workshop in Madras, November 2017, to clarify the Agama 

experts view towards the existence / construction of the Rajagopuram at 

the northern entrance. Our team gave a presentation and submitted the 

pramanams in support of the Rajagopuram at the northern side.

Subsequently since till now we didn't receive any adverse comments, so 

obviously we presumed all in order.

Agama congress

November 2017, Madras

5958
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07.  Scaffolding ‐ 250mm I Beam

To enable removal of the damaged granite beams, approximately 20,000 

kg each, we need to erect the heavy scaffolding utilising 250 mm steel 

beams 16 nos. each 20' height, weighing totally 10,000 Kgs. This was 

completed in December 2017.

6160
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This we could visualize for the 

possible damage on the front 

door granite nilai kadhavu.

After dismantling being 

c omp l e t ed ,  we  s t a r t ed 

working on the front door 

removal and replacement

We understand around 1960s some 

renovation work was going on to 

refurbish the ceiling, the beams & 

pillars. 

During the process of removal of the 

ceiling because of the problems 

faced, they constructed a RCC 

concrete ceiling and the front 

entrance was reduced from 20’ 

height to 10’ height, erected a 6’ 

width wall on east and west & 

extended it to the ceiling and 

installed a temporary door 6’ width 

and 10’ height.

View of the damaged

door frame

6362
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08. Strategy planning ‐ Execu�on 
Handling 25,000kg single piece

Our execution team consisting of IIT - Madras & couple of Structural 

Engineers from Madras who were experts in handling such kind of heavy 

structures in less accessible areas were involved for a strategic decisions. 

March 2018
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Here the working space inside the Rajagopuram at the height of 12’ from 

the ground level is too small to install the cranes capable of handling 25’ 

long granite beams weighing 21,000 kg to a further height of 25’. 

This was one of the biggest concern and it took almost a year to evolve the 

different options, subject to the availability of handling machines (cranes) 

in Madras area.

Subsequently after couple of meetings at IIT-Madras and at the temple site 

for a period of six months, in November 2018 we arrived at a conclusion to 

hire a crane from Madras with a 300 Metric tonnes capacity, capable of 

lifting 30 metric tonnes to a height of 150’. 

This crane from Germany can handle 300 tonnes

at ground level & 30 tonnes at 150’ height

arrived at the temple site on Tuesday 25 December 2018
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This was necessary to handle the highly delicate sculptures carved and a 

25’ long granite beams and pillars.

These beams and pillars were to be lifted to about 100’ over and above the 

existing Rajagopuram and to be lowered into the Rajagopuram from the 

opening in the roof, at obviously higher cost. Anyway, the cost was not a 

consideration here. The issue is safe dismantling and placement to its final 

position of the completed beams and pillars taking adequate precautions 

of the safety of the existing structures and the workman. 
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One of our team members,  from Madras Strutural Engineer Mr.Srikanth

has prepared the sequence plan for the execution of the project.
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09.  Safety of the Opera�ng Personnel

Safety of the operating personnel is the prime criteria. They have been 

adequately covered by insurance and in critical areas they are advised to 

wear helmets towards their safety.

Other sculptors working in a open yard, were of the opinion that the helmets 

are not necessary due to the weather conditions. Perhaps we agree with 

them.

However, they have been provided with a thatched roof shelters to escape the 

heat from the sun. Sculptors worked in an open space so that the stone dust 

generated while sculpturing will be washed away by the wind, reducing the 

dust pollution.
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10.  Kathavadi beam
23,000 kg

Friday 4 January 2019

 10.1  Dismantling 
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  10.2  Installation 

Wednesday 6 March 2019
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11.  Muga uthiram (ºèàˆFó‹)
22,500 kg

  11.1  Dismantling 

Friday 4 January 2019
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Poojas were performed for Muga uthiram, 23’ long - 

17,100kg finished weight, on Saturday 12 January 2019 

in the presence of the Joint Commissioner

 Shri Pon Jayaram & the Archagars .

  11.2  Installation 
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After the installation of the Muga uthiram 

in a relaxing mood, after a month long anxiety

12.  Thala vaasakaal 
‐ Nilai kadhavu ( )G¬ô‚ èî¾

  12.1  Dismantling 

Damaged door frames  -  Eastern & western side

111110
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Friday 11 January 2019
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This is one of the historical incidence of Installation of the door frame for 

the existing Rajagopuram, built around 1200 AD.

Having done this, we started working on the installation of the door frame, 

one on each side, east and west.

On the auspicious day 23 January 2019 Wednesday, the door frames one 

each on the east and west (with highly complicated carvings) each 

weighing 17,500 kg was lifted to its final position, in the midst of the 

Brahma sthuthi parayanam, chanted by about 30 people arrived from 

Coimbatore.

 12.2  Installation 
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These door frames in the East & 

Western sides were heavily damaged. 

Hence a temporary wall was built and 

the main door installed with width 6’ 

& height 10’.

The 2 of the doorframes, right side 

and left side were completed, with all 

the sculptures, by July 2018.  

Simultaneously, we were discussing 

with the Structural Engineers from 

Madras , in the IIT Madras.
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Finished weight 17,200 kg
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Having located it, the southern side supporting wall on east and west was 

built with 15 carved granite stones each weighing around 500 kg. All this 

was executed with the Lime-Mortar, ground the specially errected 

machine.
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After the settlement of the door frames, the top beam, with lot of carvings,  

comprising the full frame was lifted to about 110' ht and placed on top of 

the door frames.

13.   Door top frame melpadi
( )G¬ô‚ èî¾ «ñ™ð®

  13.1  Dismantling 

Saturday 16 February 2019

125124
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  13.2  Installation 

Monday 28 January 2019
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The team who are responsible for the successful erection
of all the beams

14.  Packing above the Granite beams

Now we started packing the Muga uthiram on east and west and 

constructed the final wall above this beam.

Wednesday 16 January - Friday 15 March 2019

129128
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15.  Closing the ceiling

131130
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  15.1  Konakkal  - Octagon shape 

The opening in the ceiling - between the kathavadis (North-south) - is 

about 15’ x 15’ square. This is to be reduced to 11’ x 11’ square to enable 

easy assembling and to reduce the dead weight on the ceiling as much as 

possible. Therefore, we have to introduce an Octagonal shape on top of the 

kadhavadis. This picture explains the assembly of the octagonal shape.

The drawings also explain the same concept.

135134



  15.1  Konakkal  - Octagon shape 

The opening in the ceiling - between the kathavadis (North-south) - is 

about 15’ x 15’ square. This is to be reduced to 11’ x 11’ square to enable 

easy assembling and to reduce the dead weight on the ceiling as much as 

possible. Therefore, we have to introduce an Octagonal shape on top of the 

kadhavadis. This picture explains the assembly of the octagonal shape.

The drawings also explain the same concept.

135134



  15.2   Square shape 

Over and above this square shape pavakkal - granite 

slabs with the carvings will be placed. 

Thus completing the assembly of the ceiling. 

  15.3  Paavakkal - with carvings 

In accordance with the Hoysala Architecture, we have 

designed the suitable carvings for the ceiling inside the 

Rajagopuram.
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  15.4  Carvings in the ceiling 
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  15.5  Ceiling Installation 
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Team of sculptors, crane drivers and Sthapathi

  15.6  Ceiling - Completed view 
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New muga uthiram 

 ¯îº¢ Š¾¡Éò¾¢Ä¢ÕóÐ §À¡¼ôÀð¼ ¾Éõ,
¾¡ýÂõ ÁüÚõ þÉ¢ôÒ Å¨¸¸û 

The above 9 pictures display the entrance views before commencement of the work - 

January 2015.

The entrance door height was limited to 10’, the temporary wall was built to about 6’ 

thickness over and above the door frames, blocking the front door frame; the temple’s name 

displayed over that.

This also reveals the temporary brick pillars, supporting the cracked beams. In this process, 

the western side Shri Lakshmi Narayanan was unable to view Shri Ramanujar on the 

eastern side, both placed at about 8' height in view of the wall built in between to support the 

cracked granite beams. 

As per Agama Sastras this is unacceptable, not a good practice. 

16.  Completed view

  16.1  Before thiruppani - Kudavarai 

151150
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  16.2  After thiruppani - Kudavarai 

 Shri. Ramanujar 

 New Granite beam 

 Shri. Ramanujar 

Eastern side

Western side

 New uthiram  New pillar 

 Shri. Lakshmi Narayanan 
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Shri Lakshmi Narayanan

154

Views towards north and south
from the center of the Rajagopuram

Northern main
entrance view
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 New uthiram  New pillar  New door frame 

 New uthiram 

 New door frame 

After installation of the new door frame, the original Grandeur of the 

Rajagopuram entrance is restored.

After Thiruppani - Rajagopuram Main Entrance
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Shri Ramanujar 

Shri Navaneetha Krishnan

17.  Pushkarani ( )¹wèóE

‐ Theppakulam

We have identified the North-east corner Easaniya moolai (ßê£Eò 

Í¬ô) to build the pushkarani, 42’ long and 30’ wide, with 8 steps, in view 

of the space considerations. The rain water from the third prakaram (2 

acres) is collected and 70% is channeled towards east for discharge into 

the pushkarani.

The remaining 30% rain water will be channeled to the western side for 

possible discharge into the Poonginaru (ÌƒAíÁ).

The boomi pooja was conducted on Wednesday 17 January 2018.

161160
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18.  Open air Museum

We thought it is more appropriate to preseve all the damaged beams, 

pillars, bodhis and some of the carved stones supporting the door frame. 

For the information of the future renovations because these carvings were 

almost 800 years old. 

From this we can understand the Engineering capability of our ancestors 

in the absence of the modern day computers. They have been identified 

and stored in the open yard, being a granite there will be a very very 

minimal wear due to the weather conditions. 

1. Granite beams - weighs from 1000 kg to 3000kg

2.             Pillars -                       700 to 1000kg

3.             Bodhis (junction members) - approximately 1000kg

4. Kathavadi beam  - 23' long, 4' wide, 2.5' height, approximate weight 

18,000kg

5. Door frames - 2Nos. - 24' long, 2' wide', 2' thickness, each weighing 

16,000kg

6. Top frame - 1No -  15' long, 2' wide, 2' thickness, weighing approximately 

11,000kg

7. Muga uthiram - 23' long, 4' wide, 2.5' thickness,  weighing 

approximately 18,000kg

8.  28Nos. of the sculptured stones supporting the door frames, 14Nos. on 

each side; each approximately weighing 300 to 400kg

Since some of the beams are already cracked, came out in 2 to 3 pieces 

while dismantling. This is assembled to enable the sevarthis to visualize 

the ancient engineering capabilities.

They are all properly cordoned and the proper displays are organized.
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All the dismantled (defective) beams and pillars and the paavakaal as 

well as bodhi were arranged systematically inside the temple, eastern 

side next to the Rajagopuram.

In addition whatever stones are removed is also exhibited and cordoned 

off, with the write-up. Totally we have replaced 14 Granite uthirams, 2 bodhis and 2 pillars.
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19.  Sthalathar’s opinion about
Kalkaram Thiruppani
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20.  Conclusions

The kalkaram repair/ reconstruction thiruppani is infrequently done in 

the recent past decades.

Study of the structural weakness, cracks in the hundreds of years old 

granite pillars and beams are routinely not done as part of the 

maintenance thiruppani in temple Gopurams compared to the other 

engineering works, perhaps of the proximity to these structures.

A state of the art evaluation regarding the structural stability of the 

existing kalkaram at SRI PUNDARIKATCHA PERUMAL TEMPLE in 

Thiruvellarai was done by a team from IIT - M headed by Dr Arun Menon  

and the HR&CE approved Sthapthy organised by the donor Shri V S 

Jayabal.

A total of 3 pillars, 14 beams and 2 bodhis were identified as unsafe.

Adequate number of stone pillars and beams were brought to Thiruvellarai 

and nearly a dozen qualified and trained sculptors worked for nearly an 

year to replicate the  carvings in the new  pillars, beams as in  the damaged 

beams and pillars.

A team of material handling experts, sthapathis, civil engineers  discussed 

and debated nearly six months and decided to utilise a heavy duty crane 

capable of lifting thirty to forty ton weight to a height of one hundred and 

fifty feet  to handle the stone pillars in the Rajagopura Thiruppani.

After months of deliberations a scheme was designed to remove the 

damaged/cracked  structures with the safety of the existing structure in 

mind  and the same executed.
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Great care was taken to lift heavy pillars weighing as much as eighteen 

tons and to insert them into the existing Rajagopuram without damaging 

the existing structures.

The scale and magnitude of the work has to be seen to be believed.

This was a great learning experience for the team. 

With humility and a sense of disappointment we are compelled to state 

here that such a  once a way experience  of this  magnitude  was missed 

to a large extent by the HR&CE technical staff resulting in a lost 

opportunity  for the capacity building initiative. We did speak to some of 

them and they were of the opinion because of the work load and 

inadequate staff, they expressed their inability to concentrate more 

particularly in this Rajagopuram renovation.

We are of the opinion that the modus operandi of this kalkaram 

Thiruppani  may be considered for inclusion in the HR&CE manual as  

this  migh help the future kalkaram related thiruppani in all the temples, 

particularly in Tamilnadu where there are enough and more 

Rajagopurams compared to rest of the state.
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inadequate staff, they expressed their inability to concentrate more 

particularly in this Rajagopuram renovation.

We are of the opinion that the modus operandi of this kalkaram 

Thiruppani  may be considered for inclusion in the HR&CE manual as  

this  migh help the future kalkaram related thiruppani in all the temples, 

particularly in Tamilnadu where there are enough and more 

Rajagopurams compared to rest of the state.
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4th Prakaram

Before renovation, the red line 

shows the existing pilgrimage 

path in an incomplete circle. 

Only upto Vasantha mandapam 

& back not enabling the 

Vasantha mandapam Perumal 

purapaadu (normally in May) to 

come in a full circle. 

The renovation works started in 

August 2014 and completed in 

May 2015, enabling Vasantha 

mandapam Perumal purapaadu 

to come in a full circle.

The renovation works further 

continued until 2019 to pave the 

16 feet Granite pilgrimage path 

to about 1600 feet.

The arrow mark in red color 

shows the clockwise direction 

and the yellow color shows the 

anti-clockwise direction.

 Vasantha Mandapam 

Latitude : 10.9565° N

Longitude : 78.6697° E

Sea Level : 115 Meters 


