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ARTICLE 1. The concept of an historic monument embraces not only the single architectural
work but also the urban or rural setting in which is found the evidence of a particular civilization,
a significant development or an historic event.
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ARTICLE 2. The conservation and restoration of monuments must have recourse to all the
sciences and techniques which can contribute to the study and safeguarding of the architectural
heritage.
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ARTICLE 4. It is essential to the conservation of monuments that they be maintained on
a permanent basis.
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ARTICLE 5. The conservation of monuments is always facilitated by making use of them for some
socially useful purpose. Such use is therefore desirable but it must not change the lay-out or
decoration of the building. It is within these limits only that modifications demanded by a change of
function should be envisaged and may be permitted.
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ARTICLE 6. The conservation of a monument implies preserving a setting which is not out of
scale. Wherever the traditional setting exists, it must be kept. No new construction, demolition or
modification which would alter the relations of mass and color must be allowed.
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ARTICLE 7. A monument is inseparable from the history to which it bears witness and from the
setting in which it occurs. The moving of all or part of a monument cannot be allowed except where
the safeguarding of that monument demands it or where it is justified by national or international
interest of paramount importance.
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ARTICLE 8. Items of sculpture, painting or decoration which form an integral part of a monument
may only be removed from it if this is the sole means of ensuring their preservation.
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ARTICLE 9. The process of restoration is a highly specialized operation. lts aim is to preserve
and reveal the aesthetic and historic value of the monument and is based on respect for original
material and authentic documents. It must stop at the point where conjecture begins, and in this
case moreover any extra work which is indispensable must be distinct from the architectural
composition and must bear a contemporary stamp. The restoration in any case must be preceded
and followed by an archaeological and historical study of the monument.
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ARTICLE 10. Where traditional techniques prove inadequate, the consolidation of a monument
can be achieved by the use of any modem technique for conservation and construction, the
efficacy of which has been shown by scientific data and proved by experience.
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ARTICLE 11. The valid contributions of all periods to the building of a monument must be respected,
since unity of style is not the aim of a restoration. When a building includes the superimposed
work of different periods, the revealing of the underlying state can only be justified in exceptional
circumstances and when what is removed is of little interest and the material which is brought
to light is of great historical, archaeological or aesthetic value, and its state of preservation good



enough to justify the action. Evaluation of the importance of the elements involved and the decision
as to what may be destroyed cannot rest solely on the individual in charge of the work.
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ARTICLE 12. Replacements of missing parts must integrate harmoniously with the whole, but
at the same time must be distinguishable from the original so that restoration does not falsify the
artistic or historic evidence.
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ARTICLE 13. Additions cannot be allowed except in so far as they do not detract from the
interesting parts of the building, its traditional setting, the balance of its composition and its relation
with its surroundings.
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Article 15. .......... All reconstruction work should however be ruled out "a priori." Only anastylosis,
that is to say, the reassembling of existing but dismembered parts can be permitted. The material
used for integration should always be recognizable and its use should be the least that will ensure
the conservation of a monument and the reinstatement of its form.
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Article 16: In all works of preservation, restoration or excavation, there should always be
precise documentation in the form of analytical and critical reports, illustrated with drawings and
photographs. Every stage of the work of clearing, consolidation, rearrangement and integration, as
well as technical and formal features identified during the course of the work, should be included.
This record should be placed in the archives of a public institution and made available to research
workers. It is recommended that the report should be published.
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The 1976 "UNESCO Recommendation concerning the
Safeguarding and Contemporary Role of Historic Areas"
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Conservation, Vol. 45, (2000), pp154 — 61.

337 Lopez-Arce, P: Influence of porosity and relative humidity on consolidation of dolostone with calcium hydroxide nanoparticles:
Effectiveness assessment with non-destructive techniques, In: Materials Characterization, No 61, Elsevier, (2010), pp. 168 — 184.
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Sample is composed of ill-defined anhedral grains of gypsum
minerals embedded in well-defined grain boundaries of
anhydrite forming Alabastrine texture. In addition subrounded
coarse to medium grains of quartz crystals were detected.

Gypsum  69%
Anhydrite 21%
Quartz 10%
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Chemical Formula Mineral Name | SemiQuant [%]
CaSO,.2H,0 Gypsum 70
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Compound Name Chemical Formula SemiQuant [%]
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Compound Name Chemical Formula SemiQuant [%]
Gypsum CaS0O,.2H,0 81
Quartz SiO,
Halite NacCl
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Compound Name Chemical Formula SemiQuant [%]
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Chemical Formula Mineral Name SemiQuant [%]
CaSO,.2H,0 Gypsum 56
Ca SO, Anhydrite 10
SiO, Quartz 34
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Sample is composed of ill-defined anhedral Gypsum 55% 21A
grains of gypsum minerals embedded in Anhydrite  45%
well-defined grain boundaries of anhydrite
forming Alabastrine texture. In addition
subrounded coarse to medium grains of
quartz crystals were detected.

Sample is composed mainly of ill-defined Gypsum 69% 21B
anhedral grains of gypsum minerals embeded | Anhydrite  31%
in well-defined grain boundaries of anhydrite
forming Alabastrine texture.

Sample is composed of ill-defined anhedral Anhydrite  37% 21C
grains of gypsum minerals embedded in Gypsum 33%
well-defined grain boundries of anhydrite Calcite 30%

forming Alabastrine texture. In addition
anhedral medium grains of calcite mineral
were detected.

Anhydrite  32% 21D
Calcite 27%
Gypsum 29%
Quartz 12%
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Al C : Caleite
Y %‘; Gy: Gypsum

An: Amhydrite

(138) ;5,50
(XPL, 10) 538 oy — C 21 &8 ble Abal 481 2 5505 ) om0

19AD Coy — 27 a8 ) WD Al Lie

S ik 3 e Al () 5555l A ) i o) sl CaiBle 2a Y dua LAl () jaal) aal o (e D Ak e

Tl (JISEY) Al ke ) Sl Les egsaball sl U o g Ledsd il 080000 A6 8t A Akl -
e 20 I 10 oo Lo LeSans

LeSans oy oA Aalal) (p Lasnsi il Ale s il Loy ek L) eionll s ) 5 Al dadall a0 B il -
oed S

oo 5 O e LeSam 55l il e g L) il unTandl/dn JAY 5 200N d3kall & :C A&kl -
k14 )

A s Sl e 5S35 Aaadl () ) A g i) Al ) G g i) AaBY1 3 any Jlail) il & pelal

A o g ) Al pal) @il | i) dadY) dgua aladialy Jladl) giti | Adal) a8

Sample is composed of ill-defined anhedral Anhydrite  33% 27 A
grains of gypsum minerals embedded in well- | Gypsum 31%

defined grain boundaries of anhydrite forming | Quartz 18%

Alabastrine texture. In addition subrounded Dolomite 12%

coarse to medium grains of quartz crystals, Calcite 6%

calcite and dolomite were detected.

Sample showing the disseminated carbonate Gypsum 38% 27B
partings (dolomite fine to medium grains) and Quartz 38%
medium grains of quartz minerals embedded in | Dolomite ~ 24%
gypsum paste forming Alabastrine texture. Some
reaction rim formed around quartz grains.

Sample is composed of ill-defined anhedral Anhydrite  46% 27C
grains of gypsum minerals. In addition Dolomite  27%

subangular fine grains of anhydrite and Gypsum 25%

dolomite crystals were detected. Traces of Quartz 1%

fine to medium quartz grains were observed.
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Sample is composed of ill-defined anhedral Gypsum 48% 38A
grains of gypsum minerals. In addition Quartz 36% 38B
subangular fine to medium grains of quartz Anhydrite  16%

crystals and anhedral grains of anhydrite
mineral were detected.

Gypsum 57% 38C
Calcite 32%
Anhydrite 1%
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Sample is composed mainly of fine to Dolomite 51% 40 A
medium anhedral grains of dolomite Gypsum 38%
mineral. In addition subangular Quartz 1%
elongated medium to coarse grains of
anhydrite and gypsum minerals were
detected. little amount of medium to
coarse quartz grains were observed.

Calcite 35% 40 B

Gypsum 34%

Brushite 31%
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Compound Name Chemical Formula SemiQuant [%]
Gypsum CaS0O,.2H,0 55
Anhydrite CaSO, 29
Quartz SiO, 12
Halite, syn NacCl 4
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Compound Name Chemical Formula SemiQuant [%]
Gypsum CaS0O,.2H,0 70
Anhydrite CaSO, 18
Quartz SiO, 8
Halite NacCl 4
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Gypsum  46% 713/11 1
Anhydrite  54% daadlall
Sample is composed of well-defined anhedral Gypsum  69% 15A 2
grains of gypsum minerals embedded in well- Anhydrite  21% daadall
defined grain boundaries of anhydrite forming Quartz 10%

Alabastrine texture. In addition subrounded coarse
to medium grains of quartz crystals were detected

Sample is composed of well-defined anhedral Gypsum  88% 15B
grains of gypsum minerals. In addition subangular Anhydrite  12% aadall
coarse to medium grains of quartz crystals and
anhedral grains of dolomite mineral were detected.
A kind of reaction rim around a quartz grains were
observed.

Gypsum  55% 96 &
Anhydrite  29% | Clelw gl cuy
Quartz 12%
Halite 4%
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Calcite 51% 97 4
Gypsum  31% | Olalu muldll
Quartz 19%

Gypsum  60% 707/1 5
Anhydrite  35% wasal du
Quartz 5%

Gypsum  56% 708/2 6
Anhydrite  40% wasdl cu
Quartz 4%

Gypsum  61% 92 7
Anhydrite  27% [XENpHiLRaT
Calcite 6%

Quartz 6%

Gypsum  65% 93 8
Quartz 14% 833 gill
Anhydrite  12%

Halite 8%

Anhydrite  78% 66A 9
Gypsum  20% b G
Quartz 2%

Gypsum  30% 66B

Talc 26% 5
Anhydrite  17%

Quartz 15%

Calcite 11%

Gypsum  46% 66C
Anhydrite  24% @b Ca
Quartz 14%

Calcite 15%

Gypsum  70% 716/19 | 10
Quartz 25% @sle Cu
Calcite 6%

Gypsum  58% 60 | 11
Anhydrite  24% | e or e G
Quartz 15%

Halite 2%

Gypsum  81% 61| 12
Anhydrite 9% | e Cr e G
Quartz 6%

Halite 3%

Gypsum  44% 62| 13
Anhydrite  41% | e o e S
Quartz 11%

Calcite 4%
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Gypsum  60% 719/26 | 14
Quartz 34% A8 G
Anhydrite 7%
Sample is composed of ill-defined anhedral grains Gypsum  55% 21A | 15
of gypsum minerals embedded in well-defined grain | Anhydrite 45% SR G
boundaries of anhydrite forming Alabastrine texture.
In addition surrounded coarse to medium grains of
quartz crystals were detected.
Sample is composed mainly of ill-defined anhedral Gypsum  69% 21B
grains of gypsum minerals embedded in well- Anhydrite  31% SR G
defined grain boundaries of anhydrite forming
Alabastrine texture.
Sample is composed of ill-defined anhedral grains Anhydrite  37% 21C
of gypsum minerals embedded in well-defined grain | Gypsum  33% SoAE G
boundaries of anhydrite forming Alabastrine texture. | Calcite 30%
In addition anhedral medium grains of calcite
mineral were detected.
Anhydrite  32% 21D
Calcite 26% SR G
Gypsum  29%
Quartz 12%
Sample is composed of ill-defined anhedral grains Anhydrite  33% 27A | 16
of gypsum minerals embedded in well-defined grain | Gypsum  31% s G
boundaries of anhydrite forming Alabastrine texture. | Quartz 18%
In addition subrounded coarse to medium grains of | Dolomite 12%
quartz crystals, calcite and dolomite were detected. | Calcite 6%
Sample showing the disseminated carbonate Gypsum  38% 27B
partings (dolomite fine to medium grains) and Quartz 38% S AR G
medium grains of quartz minerals embedded in Dolomite  24%
gypsum paste forming Alabastrine texture. Some
reaction rim formed around quartz grains.
Sample is composed of ill-defined anhedral grains Anhydrite 46% 27C
of gypsum minerals. In addition subangular fine Dolomite  27% SR G
grains of anhydrite and dolomite crystals were Gypsum  25%
detected. Traces of fine to medium quartz grains Quartz 1%
were observed.
Sample is composed of ill-defined anhedral grains Gypsum  48% 38A | 17
of gypsum minerals. In addition subangular fine Quartz 36% 38B
to medium grains of quartz crystals and anhedral Anhydrite  16% 5385 jlac
grains of anhydrite mineral were detected.
Gypsum  57% 38C
Calcite 32% 5388 Jlec
Anhydrite  11%
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Sample is composed mainly of fine to medium Dolomite  51% 40A | 18
anhedral grains of dolomite mineral. In addition Gypsum  38% 5388 Jlec
subangular elongated medium to coarse grains Quartz 1%
of anhydrite and gypsum minerals were detected.
Little amount of medium to coarse quartz grains
were observed.
Calcite 35% 40B
Gypsum  34% 5388 jlac
Brushite  31%
Gypsum  62% 102 | 19
Anhydrite  30% 4 el (85
Quartz 8%
Anhydrite  58% 106 | 20
Gypsum  35% 4 paill (85
Quartz 4%
Halite 3%
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Compound Name Chemical Formula SemiQuant [%]
Gypsum CaS0O,.2H,0 91
Quartz SiO,
Calcite CaCQO,
Anhydrite CaSO,
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Compound Name Chemical Formula
Gypsum CaS0O,.2H,0
Starkeyite MgSO,-4H,0
Hexahydrite MgSO,.6H,0
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Compound Name Chemical Formula SemiQuant [%]
Halite NaCl 86
Acmite/Aegirine NaFe Si,0, 14
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Compound Name Chemical Formula SemiQuant [%]
Calcite CaCoO, 30
Quartz SiO, 42
Gypsum CaSO,. 2H,0 21
Halite NaCl
Orthoclase KAl Si,O, 3
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Compound Name Chemical Formula SemiQuant [%]
Calcite CaCO, 30
Quartz SiO, 52
Halite NacCl 10
Gypsum CaSO,. 2H,0 8
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Compound Name Chemical Formula SemiQuant [%]
Quartz SiO, 52
Calcite Ca(CO,) 11
Microcline K (Al Si,) O, 29
Gypsum CaSO,2H,0 8
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:Atomic Absorption 43l cilial ¢ 3 (abaia¥) Julad gl -

il 35 5 LAl daalag o slall 340 A3l Jllatl) Jera agd 5 3 aliaiaVl dalaill ¢ ja) 5 EO il Ll o3
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Mg pspareladl jaic (e Al Lo pa (K asali sl

Chemical Element Wt %

Ca Calcium 0.776

Na Sodium 0.407

K Potassium 0.307

Mg Magnesium 0.02934
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- Montmorillonite: (Na,Ca) 0,3 (Al,Mg) 2 Si,O,,(OH),*n(H,0O).
- Kaolinite: Al, Si, O, (OH),
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PARAMETERS UNITS Manama Muharraq
pH pH 7.94 8.01
Conductivity at 25°C ps/cm 1980.00 7600.00
T.D.S mg/L 1244.00 5152.00
Total Alkalinity as CaCO, mg/L 151.94 113.29
Ammonia as N Mg/l 4.00 0.00
Chloride - CT mg/L 357.45 640.24
Total Hardness as CaCO, mg/L 338.55 2800.09
Calcium-Ca mg/L 94.07 643.50
Magnesium- Mg mg/L 25.25 290.61
Sodium- Na mg/L 240.75 450.40
Potassium- K mg/L 13.69 77.69
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No. Mix No. | Materials Ratio / Volume

1. 1 Lime (Calcite) / Sand (Quartz) 1:3

2. 2 Gypsum / Sand(Quartz) 2:%

2, 3 Gypsum/ Lime(Calcite) / Sand(Quartz) 2:1:%

4. 4 Gypsum/ Sand(Quartz) 2:1

5, 5 Lime(Calcite) / Gypsum/ Sand(Quartz) 1:1:1

6. 6 Lime(Calcite) / Sand (Quartz) 1:2

7. 7 Gypsum Pure

8. 9 Lime putty(Calcite) / Sand(Quartz) 2:3

9. 10 Lime(Calcite) / Gypsum 2:1
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Sample ID Test
Mix No. Description Water Porosity Compressive
Absorption | (Vol. of Strength
(%) Permeable pore | (N/mm?)
space voids) (%)
29 Days
1. | Mix1 | 1Lime, 3 Sand 11.2 % 31.7 % 0.9
2. [ Mix2 | 2 Gypsum, "> Sand 15.3 % 29 % 6.2
3. | Mix3 | 2Gypsum, 1Lime,'>2Sand | 37.4 % 50.7 % 54
4. | Mix4 | 2 Gypsum, 1 Sand segregated | segregated 6.2
5. [ Mix5 | 1Lime,1Gypsum,1Sand | 41.7 % 55.6 % 1.5
6. | Mix6 | 1Lime, 2 Sand 14.4 % 33.6 % 1.3
7. | Mix7 | Gypsum 48.4 % 58.2 % 7.1
8. [ Mix9 | 2 Lime putty, 3 Sand 16 % 351 % 0.8
9. [ Mix 10 | 2 Lime, 1 Gypsum 60.7 % 62.9 % 55
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Water Absorption (%) | Porosity (Vol. of Permeable pore Compressive Strength
space voids) (%) (N/mm?) 29 Days
26 % 36.7 % 25
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397 Bekir, Eskici: wall paintings and plasters of Side Harbour Bath: Techniques, problems and conservation Methodolgy, Ankara
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