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1.0 INTRODUCTION 

T h e A b h a y a g i r i S t u p a - t he 
second largest b r i ck s t ructure in 
the w o r l d be ing o n l y second to 
the J e t a w a n a Stupa, (also located 
at Anuradhapura, Sri Lanka, a few 
ki lometres away f r om Abhayag i r i 
S t u p a ) t o - d a y a p p e a r s as a 
h u g e m o u n d o v e r g r o w n w i t h 
vegetation. (See Photograph I ) . 

After the shift ing o f the capital to 
Po lonnaruwa in the 12th Century 
A .D. , w i t h the invasion o f Cholas 
f rom South India, the monuments 
o f A n u r a d h a p u r a w e r e m o r e o r 
less a b a n d o n e d t o d e c a y a n d 
des t ruc t i on , at the hands o f the 
invaders. A l t h o u g h f ew at tempts 
have been made in the Nineteenth 

Century to conserve selected parts 
o f t h i s g rea t m o n u m e n t , n o 
conce r ted ef for t has been made 
s i n c e 12 th C e n t u r y , t o 
systematically and comprehensively 
conserve the entire Sftipa and it's 
precincts. This enormous task has 
n o w b e e n u n d e r t a k e n b y t h e 
Central Cultural Fund under the 
Cultural Triangle P r o g r a m m e . 

SLA JOURNAL VOL 101 - No. 17 33 



The items of work connected w i th the 
Stupa undertaken for the year 1996 and 
years fo l low ing are: 

(1) C o r r e c t i o n o f e r r o n e o u s l y 
c o n s t r u c t e d Basal Terraces 
(Pesavas). 

(2) Construct ion o f the Frontispieces 
(Vahalkadas). 

(3) C o n s e r v a t i o n o f Outer Lower 
Terrace (Veil Maluwa). 

(4) Conservat ion of the Stone-Paved 
Terrace (Sala Patala Maluwa). 

(5) Conservation of the Stupa. 

3.0 E X I S T I N G CONDITION OF 
STUPA 

The A b h a y a g i r i S tupa t o d a y is 
h o m e to a w i d e va r i e t y o f d r y 
z o n e Fauna a n d F lo ra . T h e 
vegetat ion types range f rom hard 
w o o d trees such as Diospyros 
Ebenum (Ebony), Azadirachta 
Indika (Margosa) to Tho rny 
Bushes l i k e Plthecellobium 
Duice (Andara), Opuntia 
Dl l len i i (Pathok) and ground 
covers l i k e Desmodiuni 
T r i f l o r u m (Udupiyaliya) a n d 
Mimosa Pudica (Nidi Kumba) 
The s t r u c t u r e is i n f e s t e d w i t h 
Monkeys and Serpents t o o . A 
detailed systematic study o f Fauna 
and Flora is underway 

An exper imental stretch of the Stupa, 
Dome, a p p r o x i m a t e l y 15m w i d e 
vertical band up to the cube (Hataras 
K o t u w a ) has revea led the f o l l o w i n g 
facts about the exist ing cond i t ions o f 
the Stupa. 

I The hard w o o d tress l ike Ebony 
a n d Margosa have d e v e l o p e d 
strong roots that have penetrated 
s e v e r a l b r i c k c o u r s e s to t he 
i n t e r i o r o f the s t r u c t u r e . T h e 
growth of these roots have caused 
o u t w a r d s w e l l i n g o f t he b r i c k 
c o u r s e s t h e r e b y l o o s e n i n g t h e 
bond , and subjecting the stnicture 
to gradual eros ion. O n the other 
hand the surface network o f roots 
have also he lped to stabil ise the 

b r i c k s aga ins t e r o s i o n . These 
oppos ing effects of vegetation on 
the br ick structure coup led w i t h 
w e a t h e r e r o s i o n a n d a n i m a l 
d e s t r u c t i o n has r e s u l t e d i n a 
r u i n e d state p o t c h e d w i t h 
p r o t r u s i o n s a n d d e p r e s s i o n s 
throughout its surface, as shown in 
p h o t o g r a p h 04 o n e i n t e r e s t i n g 
feature observed in the nature o f 
p l a n t g r o w t h o n the s tupa is 
s o m e w h a t d w a r f g r o w t h o f 
n o r m a l l y ta l l t ress due to 
constricted growth, as fo l lowed in 
the Bonsai technique. 

I I . The ancient outer plaster in seen 
exposed at several places, where 
the b r i c k b o n d an i l the b r i c k s 
arc in an e x c e l l e n t state o f 
preservation 

111 The Stupa appears as a solid brick 
s t ructure perhaps w i t h a h o l l o w 
Relic Chamber somewhere at the 
centre, as the chronic les record. 
The br icks o f several dimensions 
have Ix-en used in the Stupa. 

T h e f o l l o w i n g types w e r e reco rded 
f rom the cleared areas: 

(a) 500 m m long x 250 m m wide x 85 
m m high 

(b ) 500 m m long x 260 m m wide x 80 
m m high 

(c) 530 m m long x 270 m m wide x 90 
m m high 

(d ) 460 m m long x 210 mm wide x 70 
m m high 

(e) 450 m m long x 250 mm wide x 60 
m m high 

( 0 450 m m long x 250 mm wide x 75 
m m high 

T h e use o f s o m e b r i c k bats is 
e v i d e n t in the in te r i o r , t h o u g h 
mostly it is a structure using solid 
wholesome bricks. 

IV. T h e o u t e r su r face c o m p r i s e s 
s t re tcher courses f ine ly b o n d e d 
t o g e t h e r w i t h m i n i m u m m o r t a r 
jo ints w h i c h are o f the order o f 
1/16" and less. Some layers appear 
almost s i t t ing one o n t op o f the 
other. The interior is finely bonded 
wi th headers and stretchers 

The average compress ion st rength = 
10.00 Newtons /MM J of ancient bricks at 
Abhayagir i 

V. A p o r t i o n o f the C u b e has 
collapsed on the Dome causing a 
por t ion o f the Dome also to slide 
w i t h the debris. 

The remaining port ion of the Cube 
(Hataras Kotuwa) and the Spire 
(Koth Karal la) a p p e a r t o be 
s tab le as it s tands t o d a y . T h e 
conservat ion programme includes 
e x a m i n a t i o n o f the s t r u c t u r a l 
s t a b i l i t y o f the e n t i r e b r i c k 
structure. 
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4.0 STUPA DOME-CONSERVATION 
PRINCIPLE 

I. M i n i m u m in tervent ion to exist ing 
s ta tus i .e . , c o n s e r v i n g b r i c k 
masonry as found wi thout adding 
new br ickwork . 

I I . Any areas found to be structurally 
u n s t a b l e to be a n a l y z e d a n d a 
su i t ab le s t ruc tu ra l s o l u t i o n that 
w o u l d u p h o l d P r inc ip le I to be 
adopted. 

5.0 EXPERIMENTATION 

Seve ra l e x p e r i m e n t s w e r e 
conduc ted to arr ive at a suitable 
c o n s e r v a t i o n t e c h n i q u e u s i n g 
above conservat ion pr inc ip le first 
o n J e t a w a n a S tupa D o m e , a n d 
next on Abhayagir i Stupa itself. 

T h e best resu l t s o f t he tests 
conduc ted at the site and in the 
laboratory o f the National Bui ld ing 
Research Organ isa t ion are g iven 
be low: 

Test Mixture (1 ) 
i. Ant -Hi l l Clay - 120 g 

i i . Slaked Lime 40 g 
i i i . Rice Husk Ash 10 g 
iv. Sand Powder - 30 g 
v. Water 65 ml 

Strength developed after 24 days -
* 1.85N/MM 2 

T h i s m i x t u r e s h o w e d m i n i m u m 
sh r inkage w i t h c o n t r o l l e d water 
content. 

Text Mixture ( 2 ) 
i. Ant -Hi l l Clay 60 g 

i i . Slaked Lime - 30 g 
i i i . Clay Ti le Powder - 60 g 
iv. Rice Husk Ash - 30 g 
v. Water - 65 ml 

Strength developed after 24 days -
# 3 . 1 N/MM 1 

T h i s m i x t u r e t o o s h o w e d 
n e g l i b l e s h r i n k a g e a n d 
c r a c k i n g u n d e r c o n t r o l l e d 
w a t e r c o n t e n t 

Text Mixture ( 3 ) 
i. Ant -Hi l l Clay - 240 g 

i i . Slaked Lime - 30 g 
i i i . C e m e n t - 60 g 
iv. Clay Ti le Powder - 60 g 
v. Water 45 g 

strength developed after 24 days — 
# 5N/MM 2 

T h i s m i x t u r e s h o w e d b e s t 
results o f all the s a m p l e s tes ted 
a n d had very g o o d res i s tance to 
w a t e r a b s o r p t i o n , s h r i n k a g e 
a n d c r a c k i n g . But the m i x t u r e 
contained c e m e n t , and the use o f 
cement is considered inappropriate 
to conserve a m o n u m e n t w h i c h 
h a d n o t u s e d c e m e n t in the 
original construct ion. 

6.0 CONSERVATION TECHNIQUE 

The ancient Stupa it appears had 
used B u t t e r C lay w i t h p e r h a p s 
s o m e o r g a n i c a d h e s i v e s f o r 
b o n d i n g t he b r i c k s . These 
addit ives are n o w untraceable as 
they have been reduced to carbon 
o v e r the years . N o cemen t h a d 
b e e n u s e d . T h u s t h e t e x t 
m i x t u r e N o . 2 w i t h o u t c e m e n t 
h a s b e e n s e l e c t e d for u s e o n a 
f u r t h e r e x p e r i m e n t a l b a n d o n 
t h e Stupa. As the inject ion o f a 
m o r t a r is i n t e n d e d to s tabi l i ze 
the surface layers , a s trength o f 
3 / N / M M 2 is c o n s i d e r e d adequate 
a n d s a t i s f a c t o r y f o r t h e 
p u r p o s e . 

The lo l l ow ing technique has now 
been decided for use in the brick 
conservation o f Stupa. 

Step i. L e a v i n g o n e o r t w o v e r t i c l e 
b a n d s o f v e g e t a t i o n o n t h e 
Dome, to show the status quo 
in 1996 p r io r to conservat ion; 
clearing the balance vegetation 

c o m p l e t e l y i n s t a g e s a f t e r 
taking note o f Fauna and Flora. 

Step i i . C l e a n i n g the e x p o s e d b r i c k 
surface careful ly o f debris and 
soil by finely brushing d o w n to 
expose the brick courses. 

Step i i i . Cleaning the br ick courses by 
direct ing a pressurized water jet 
(Pesticide Sprayer is used here) 
at the m o r t a r j o in ts to c lear 
decayed and loose mortar to a 
d e p t h o f abou t 1 f o o t ( ca re 
b e i n g exerc ised not to break 
loose s t r o n g l y b o n d e d b r i c k 
work ) . 

Step iv. Using improvised Injector Gun 
( s p e c i a l l y d e s i g n e d fo r th i s 
p u r p o s e m o d i f y i n g a Grease 
G u n ) in ject ing a mortar slurry 
o f L i m e , A n t - H i l l C lay , T i l e 
Powder, Paddy Husk Ash and 
Wate r ( s p e c i a l ca re b e i n g 
exercised not to spil l the slurry 
over the brick face). 

Step v. Fine point ing the mortar joints 
w i t h a po in t ing t rowe l using 
the above mixture, 
(see Photographs 11). 

F igure 03 shows h o w the Stupa 
w o u l d l o o k a f ter c o n s e r v a t i o n , 
us ing the above techn ique . The 
idea o f leaving one or t w o bands 
o f v e g e t a t i o n needs c a r e f u l 
e x a m i n a t i o n , as such a band o f 
v e g e t a t i o n c o u l d p r o m o t e t he 
s p r e a d o f v e g e t a t i o n t o the 
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conserved areas. In any case wh i le 
the b r i c k c o n s e r v a t i o n i n th i s 
manner , p r e s e r v i n g the h i s to r i c 
form as found, is archacological ly 
the bes t , t he so c o n s e r v e d 
m o n u m e n t w i l l a lmost ce r ta in l y 
r e q u i r e v e r y c a r e f u l r e g u l a r 
m a i n t e n a n c e t h a n a r e s t o r e d 
monument. 

T h e f i n a l e x p e r i m e n t o n the 
conservat ion o f brick structure o f 
the Stupa Dome carried out on 9th 
August 1996 using An t -H i l l Clay, 
L i m e , Paddy H u s k A s h , T i l e 
P o w d e r a n d Wate r i n t he 
p r o p o r t i o n s g i v e n a b o v e has 
shown excel lent results. After 28 
days the masonry bond appeared 
strong and free o f cracks. Min imal 
shr inkage was observed, and the 
colour of the mortar too matched 
the a n c i e n t b r i c k s u r f a c e . T h e 
conserved brick surface has stayed 
strong and solid after several wash 
d o w n by rain and manual wet t ing. 
The behav iou r o f the conserved 
patch is being carefully moni tored 
o n a day t o day bas is w i t h 
c o n s t a n t w e t t i n g d a i l y . I n t he 
meantime a larger por t ion is now 
be ing p repared for conserva t ion 
using the above technique. 

T h e e x p e r i e n c e o f b r i c k 
c o n s e r v a t i o n in t he a b o v e 
techn ique revealed the necessity 
for the appl icat ion o f the fo l low ing 

varied methodology in the varying 
situations. 

Where the brick masonry was un i fo rm 
and not e r o d e d , the mor ta r m i x tu re 
was injected into the cleaned crevices 
and the gaps c losed f ina l l y by f ine-
point ing using the same mortar. 

W h e r e the b r i c k s t r u c t u r e was not 
un i fo rm, eroded, showing loose bricks 
a n d c a n t i l e v e r e d p o r t i o n s , t he 
fo l lowing steps were adopted. 

Step I - careful ly removing the loose 
b r i cks , and r e b u i l d i n g w i t h 
the n e w m o r t a r u s i n g the 
same o ld bricks in the same 
p l a c e , a f te r c l e a n i n g the 
joints. 

Step II - carefully col lect ing the bricks 
fa l len o f f f rom underneath 
the canti levered port ions and 
r e b u i l d i n g u n d e r the 
c a n t i l e v e r u s i n g the o l d 
bricks and the new mortar. 

Step I I I - I n j e c t i n g m o r t a r i n t o the 
(.leaned crevices of the o l d 
brick masonry. 

W h e r e a s t r o n g r o o t s t r u c t u r e 
prevented the complete uproot ing 

o f the trees the stems w e r e cut 
level w i th the brick surface and a 
root k i l l ing chemical injected into 
t he r oo t s . W h a t e v e r r o o t s tha t 
c o u l d be r e m o v e d w i t h o u t 
damaging the brick masonry were 
p u l l e d ou t f i r s t . T h e a b o v e 
c o n s e r v a t i o n p rocess was t h e n 
repeated. 

T h i s c o n s e r v a t i o n p rocess w i l l 
a lmos t c e r t a i n l y n e e d t o be 
r e p e a t e d f r o m t i m e t o f i l l t he 
crevices left over by the ro t t i ng 
roots, and the slight shrinkage o f 
mor tar w h i c h is to be expec ted 
w i th ageing. 

7.0 CONCLUSION 

T h e c o n s e r v a t i o n o f a b r i c k 
s t r u c t u r e u s i n g t he a b o v e 
technique is unique in that, such a 
conserva t ion has not been t r i ed 
ou t ear l ier in any o f the k n o w n 
b r i c k m o n u m e n t s . O f the most 
recent conservation attempts, it is a 
re -bu i l d at M i r i s a v e t i y a Stupa , 
and conservation w i th several new 
outer layers almost amount ing to a 
res to ra t i on at J e t a w a n a S t u p a 
Although brick conservation using 
the a b o v e t e c h n i q u e is a 
c u m b e r s o m e a n d an i n t r i c a t e 
process, the resul t ing monumen t 
w i th the historic character wr i t ten 
on it is we l l wor th the pains. 

Situation (1 ) - ( s e e P h o t o g r a p h 02) 

Situation (3 ) - ( s e e P h o t o g r a p h 12) 

Situation (2 ) - ( s e e P h o t o g r a p h 04) 

Perspective showing stupa after conservation. 
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