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Table. 1 Impregnation treatment with S5-101 to the decayed old rooftiles

Specimens |Weight before treatmens W?Iégg;tgit Sfft;sél;rt(ieg;n)lent g}é%ift}é;ffé?ggg
Z—1 2,408 8 2,789 8 (15.8%) 2,548 8 ( 5.8%)
2 1,594 1,870 (17.3 O 1,695 (6.3 )

3 1,785 2,086 (16.9 ) 1,895 (6.2 )

4 1, 831 2,151 (17.5 ) 1,947 (6.3 D

5 1, 603 1,869 (16.6 ) 1,700 (6.1 D

6 1,558 1,825 (17.1 ) 1,652 (6.0 )
Ave ((16.9 ) Ave ((6.1 )

H—1 1,725 1,997 (15.8 ) 1,824 (5.7 )
2 1, 847 2,147 (16.2 ) 1,956 (59 )

3 1,395 1,598 (14.6 D 1,467 (5.2 )

4 1,585 1,838 (16.0 ) 1,680 (6.0 )

5 2,150 2,469 (14.8 ) 2,262 (5.2 )

6 1,920 2,200 (14.6 ) 2,020 (5.2 )
Ave {(15.3 )) Ave (5.5 )

T—1 1, 441 1,628 (13.0 ) 1,512 (4.9 )
2 1,530 1,740 (13.7 ) 1,607 (50 )

3 1,773 1,977 (11.5 ) 1,860 (4.9 )

4 1, 527 1,740 (13.9 ) 1,606 (5.2 )
Ave ((13.0 ) Ave (5.0 ))

H—2 SR -3 EAgEERABR GREMLHHRRE B
Bu Fig. 3 Rooftiles being exposed outside
Fig. 2 Freeze-thaw
chamber
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Table. 2 Rate of water absorption in rooftiles before consolidation
by impregnation with SS-101

Immersion time in water
1lhr 4 hrs 1 day 2 days
New 9% .
Nec 2.8 4.6 5.2 5.2
Old
Zc 17.0 17.4 17.7 17.8
Hc 11.5 13.9 14.0 14.1
Je 12.0 13.1 13. 4 13.5

(Average of 6 pieces for Nc, Zc and He, 4 pieces for Jc)

K3 SSEHT R AUEHKOKZ KK
Table. 3 Rate of water absorption in old rooftiles after consolidation by
impregnation with SS-101

Immersion time in water

0.5hr ’ 1hr ! 4 hrs 1day | 2days ‘ 4 days J 6 days ‘ 10 days ' 14 days { 20 days

(%)
Zt — 0.4 0.5 0.8 1.0 1.3 —. - 2.2 2.7
Ht — 0.5 0.6 1.0 1.7 2.3 — — 3.9 4,5
Jt 0.2 | 0.3 0.5 1.5 — 1.9 2.0 — ’ —

(Average of 6 pieces for Zt and Ht, 4 pieces for Jt)m
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Fig. 5 Rate of water absorption in old rooftiles before and after consolidation by impregnation
with S§5-101
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Table. 4 Bending strength of the old rooftiles consolidated by impre-
gnation with SS~101 in comprison with unconsolidated ones

Untreated Treated Required by JIS

O a¢ (Increasing rate) o

1 55.3kg/em? | 57.1 ( 3.3%) >45. 2kg/cm?
2 75.2 80.4 ( 6.9 ) 53.3
3 74.8 64.4 (213.9 ) 49.9
4 74.1 84.1 (13.5 ) 46.9
5 66.6 73.7 ( 10.7 ) 41,5
6 71.5 71.0 (2 0.7 ) 46.9

A : Max bending load for JIS regulation (120kg)

3 AxL L : Span (20 cm)
’ a_,-:E e b a : Width of the each specimen (cm)

b : Thickness of the each specimen (cm)
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Study on the Conservation of Rooftiles [I]

Experimental Study on the Consolidation of Old Rooftiles for Reuse
Tadateru NISHIURA

The rooftile is an important part of the original fabric of a building. In the case
of a monumental or historic building, therefore, the old rooftiles, especially the original
ones, should be preserved as part of the original structure. For this purpose, consolida-
tion methods for deteriorated old rooftiles to permit their reuse were investigated by
the author.

Satisfactory results were obtained for the consolidation of the old rooftiles by im-
pregnation with a 359 solution of Methyl Tri-ethoxy Silane in organic solvent (S$-101).

One of the biggest advantages of this technique is that its procedure is very simple.
The old rooftile is immersed in SS-101 for about two hours, and then dried in air for
more than two weeks. By this treatment, the rate of water absorption in the old
rooftile is extremely reduced, as for example, absorption was reduced from about 15%
down to only 1% after 24 hours of immersion in water. This treatment also increases
the bending strength of the very deteriorated rooftile, except the cracked ones, and
allows for their reuse. The durability of the consolidated old rooftile was tested by
artificially accelerated deterioration, mainly as to the rate of water absorption; these
results were compared with results of tests on both unconsolidated tiles and new ones.
This test proved that the old rooftiles consolidated by SS-101 had a very good durability.



