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Fig. 5 Rate of water absorption in the roof-
tile of Joko-temple Kannondo consoli-
dated by impregnation with SS-101.
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Table. 1 Content of $5-101 as solution and as gel in the old rooftiles of Joko-temple Kannondo
treated by impregnation with SS

Number | Weight before treatment | Weé%l;nigztt a(.)ffteslrc’lt;fia;trrll;ent g(%?)if&tntaf(t)?gig

1 1,6808 1,8108 ( 7.8%) 1,712 8 (1.9%)

2 1,357 1,570 (15.7 ) 1,428 (5.2 )
31 1,550 1,755 (13.2 ) 1,612 (4.0 )
32 1,455 1,605 (10.3 D 1,496 (2.8 )
61 1,595 1,755 (10.0 D 1,653 (3.6 )
62 1, 360 1,515 (11.4 ) 1,410 (3.7 D
91 1, 485 1,670 (12.5 ) 1,535 (3.4 )
92 1, 550 1,820 (17.4 ) 1,658 (7.0 )
121 1, 660 1,900 (14.5 ) 1,730 (4.2 )
123 1, 640 1,855 (13.1 ) — (- )
151 1, 380 1,550 (12.3 ) 1,446 (4.7 )
152 1,420 1,585 (11.6 ) 1,480 (4.2 )
181 1, 590 1,830 (15.1 ) 1,670 (5.0 )
182 1,810 2,070 (14.4 ) 1,803 (4.6 )
211 1,755 1,980 (12.8 ) 1,817 (3.5 )
212 1,610 1,840 (14.3 ) 1,677 (4.2 )
242 1,685 1,805 (12.5 ) 1,745 (3.6 )
244 1,420 1,600 (12.3 ) 1,475 (3.9 )
261 ‘ 1, 250 1,415 (13.2 ) 1,314 (5.1 >
262 1,790 ’ 1,960 (9.5 ) 1,844 (3.0 )
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Table. 2 Combination of paste for artifitial rooftile

E.R EE C sS [ P.R i(lMB P.C.B
a 100 20 14| o Prober e
b 100 20 32 ”
c 100 80 24 ”
d 100 100 p
e 100 60 ”
f 100 25 42.5 o
g 100 80 20 ”
h 100 160 50 ”
i 100 100 66 85 ”

E.R : Epoxy resin (Araldite AW 106, T 384/H-1)
E.E : Epoxy emultion (Epomate P-118 R, P-118 H)
C : Normal portrand cement
SS : Silane (SS-101)
P.R : Powder of old rooftiles (Himeji-castle) through 0.25 mm mesh -
G.M. B : Glass micro balloon
P.C.B : Pine carbon black

Immevrsion in boiling water(4hrs)

! 2 eveles
Dry in 105T oven (18hrs}
Heating in 105T oven (2hrs)

l 8 cyvcles
Freezing in — 30C freezer {2hrs)

U

Immersion in boiling water (4hrs)
i 2 cyveles
Dry in 105TC oven (18hrs)
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Fig. 8 Artificially accelerated deteri-
orating treatment to the test
pieces of the artificial rooftile.

Fig. 7 Test pieces of the artificial rooftile.
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Study on the Conservation of Rooftiles [II]
Practical Study on Consolidation and Restoration of the OIld

Rooftiles of a Historic Building

Tadateru NISHIURA

The author’s previous experimental study* provéd that old rooftiles are very well
consolidated and consequently preserved by impregnation with a Methyl Tri-ethoxy
Silane solution (85-101).

This technique was practically applied for the first time to the actual historic
building, [oko-temple Kannondo. On this occasion, the restoration of the partially
broken decorative eave rooftiles (I'omoe Gawara) were also carried out using specially
prepared epoxy putties to replace losses in the original tiles.

The outline of these treatments are as follows;

(1) Consolidation of the old plain rooftiles :

The air-dried old rooftiles were immersed in SS-101 for two hours and then
dried in air for three weeks. 280 old rooftiles were treated, and 254 of them
were reused, representing about 15% (254 out of 1728 tiles) of all plain rooftiles.
The other 26 treated rooftiles were tested at the Tokyo National Research Institute
of Cultural Properties. ’

(2) Restoration of the partially broken decorative eave rooftiles :

For the preliminary test, some kinds of artificial rooftiles were examined as to

workability, appearance and durability.

The following two combinations were considered most suitable :

A) Epoxy resin 100 parts B) Epoxy resin emulsion 100 parts
Powder of rooftile 30 parts Powder of rooftile 100 parts
Glass micro balloon 40 parts Glass micro balloon 8 parts
Pine carbon black (a proper dose) Pine carbon black (a proper dose)

Using A for filling up the simple missing parts and B for shaping the decorative
losses, eight decorative eave rooftiles were restored in the laboratory of the Tokyo
Notional Research Institute of Cultural Properties, and were then reset on their
original positions.

*  Study on the Conservation of Rooftiles (I) Experimental Study on the Consoli-
dation of Old Rooftiles for Reuse.



