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Technical Note

Using Hard-Shell Molding in Restoration and
Reconstruction of Capitals of Sadaghiani House of
Tabriz in Order to Conserve and Promote the Quality of the
Original Specimen’s Formal Details
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Special potentials of plaster, including low price comparing to other materials, optimal resistance to
environmental conditions, fast hardening, ductility and good paintability, make it one of the most
used materials in Iranian architecture during the various historical periods. These features results in
using the plasters as the main material in the interior decoration of monuments in most historical
periods. On the other hand, easy ductility and fast hardening encourage the Iranian architects to use
plaster in the various fagade decorations of monuments. However, vulnerability to moisture and rapid
climate changes in the mountainous regions reduce the life expectancy of plaster, where it becomes
vulnerable in the exterior decorations of monuments. These drawbacks make the restoration and
reconstruction of exterior facade adornments of historical monuments to be established in the short-
term petiods. The complex of Sadaghiani House of Tabriz is one of the monuments adapted on List
of National Sites by No. 7498 on February 1, 2003. The house has plenty of plaster works in
decoration of monument facade and capitals. This complex was built in mid of Qajar Era and a vast
section of house had been demolished for different reasons, where the plaster capitals had also been
fully damaged. Following the retrofitting, the restoration of complex commenced in 2012 submitting
to Tabriz Islamic Art University. After reconstruction of various sections of monument and as a
practical examples of plaster artworks restoration, some of the remaining capitals restored and
reconstructed. These capitals possesses complex form elements and details, and consequently, their
reconstruction is costly and time-consuming process. Hence, using alternative methods and the
potential of techniques in relevant domains stands necessary. To duplicate the reconstructed capitals
while maintaining the form features and structural details of samples, the method of hard-shell
molding was employed which is appropriate for molding of artistic and industrial works that have
complex form elements and negative spaces in their structure. This method entails a good robustness
because of having a hard shell that is usually made of FRP polymer matrix composites. In casting,
assembly and installing mold on the determined site and using a flexible core, usually made of silicon
resin, reduce the number of mold pieces and creates form details and negative spaces with an
optimum quality. In this regard, one of the remaining capitals with more complete form details was
selected as the reference, then the stages of restoration implemented and, finally the stages of molding
and duplication of original sample carried out. Using this method of molding and reconstruction of
demolished samples causes the improvement in the quality, robustness, where the process of
restoration and reconstruction has been briefly reported in the present report.
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Fig. 2: Steps to perform the restoration and repair of the
selected original Plaster Capital
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Fig. 1: Plans for the Sadaghiani House complex and the
columns location
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Table 1: Stages of the process of making the Hard-Shell Mold on the selected original Plaster Capital

) sleby) g0lse R - L]
Jy s o3l 1B slge ol gy Ay gy | i,
Image ° o Usable Mterials Stage of Process No

Materials and Methodes
PVC (gyoiy s =| (PP- (5yoy slappgiloo b higd = (A5 di90d (b b
5 - _ PVC-PA-LDPE) [ —
D BVG %)
9 B T ol (PPPVC-PA. T o
Oy | LDPE) P oP polie CoiS
- PVC Foil 5B pg> d> e
- wrapped around )
Capital (py s dbxl) |
Covering specimen of
plaster Capital to
maintain the quality
of Structural elements
in the second stage of
molding (soft core
creation)
W Gl S (el (siludoncme ped —| e Loy (slab sbov
Py KW Glodre - coloy 55 I8
o Wl 5 uaslis )5~ Gi@le laped = b GeSiw p i dtun
Lo daw )5 Blo |- Polymetic sculpture dough W B
i o - modeling Alpha clay . L;K J§
K Insulation Douch d Creation of interfacing 2
Soft modeline Aloh g space for molding
T oottmodeling Alpha and making silicone
clay soft core with alpha-
- Put on the alpha clay ) lav p
and smooth the cay
surface with a putty
knife
ooy b1l Ggs Olalad — Cou (6 youdy ilalad —| cuwgids ¢ obld duss
o3liaus g (HDPE-PP-PA-PVC) o 5o logslo
MDF clbriun | 2755 9 30 SStbom SMS T s
- Sanded segments of 09w —p 3 (gl yardy = D5 S Copbigo
Maple and Walnut |- Hard Plastics o 3
wood (HDPE-PP-PA-PVC) (g
- MDF Sheets - Wood with Compact Texture |Embedding of
- Silicone Rubber Separator Plates,
fittings, fasteners and
Assembling
requirements for

1AV Gl o Jlgs (Jgl 6 losis o lgz Juw [ aa



w o A 2
we}w‘_} R Uil 6sg jy owliliad g

Image

gy g lge
odliiwl g0
Materials and Methodes

o3l B dlge
Usable Mterials

sl g dloye gy

Stage of Process

@)

No

hard-mold pieces on
each other and on the
designated location of
Capital

Sl il b o5, -

rB g adad Sy | g sl ing ol slocsy = <J6
Ol gy90) wb |yl b by <S5 ° SUl Making the outer shell
- S o of the mold
(o] e g Y55 (g pesdy SUI -
4L 5L S aY Suss |- FRP Composite Materials 4
Isophthalic Polvester | Polyester, Vinyl ester and
) I:(e)fin ¢ Folyeste Epoxy Resin
Glass Fiber Tvoe . | Polyester Based Gelcoat
Baie d one( Ahilrl-:r)leinum - Polymer Fibers, Glass Fiber,
boron silicate glass) Kevlar Fiber
- Hand Lay-up — 4L
wby to WSly=| Ol ab p i STy | il g laad (o8 5L
PVA RS ol | (wio slaiyy g wlo ol —| raliS)lS IS Wl S
055k (8 yros] OgSebw 025 b (6 ppesl - Sy p oxSle
ok 9 (Sl (3l )~ PVA sxiSlir (glaghd | 5Wge g diged gt s
ol g py SUIL |- Paraffin based industrial x| 5 boad a6
waxes -
) I;igaffiga?ased - Liquid paraffin and industrial ol 5
] Aus ) wa‘xes oils Opening the mold
—silicon isolation spray silicon isolation spray parts and removing
- PVA isolation Films . . . clay, put on Isolating
- Put on Wax and Films | PV isolation Films Material on the
with Soft fiber & specimen capital and
fabric re-assembling the
mold parts and
sealing it.
LRIV 2 5o iy -] RIV2 5o iy | 65l 5 sl
6h 53,k Py OB b iy~ S ey s
sl 93 xS JE—| DOP 9, L p PVC Jgil 5 — Preparation and
) P molding of inner soft
ods S byl —calaxio (gl prudly - core
- Silicon rubber RTV-2 s 6
hardener Gh - )
- Two-part controlled | Silicon rubber RTV-2 .
molding - soft PU(Polyurethane) resin
-PVC granules with DOPoil
- Flexible Plaster - Sodium
alginate
035195 (53Y8 (39— FRP Cojorals dlga = ol g LB (5 L
Sx53p 9 g PP-PA) B s
- Galvanized steel MDF (o5 slodjsl$ 5 ©52 ~|Release the mold and
sheer . 50195 (308 (sla e — fabricate the mold .
- Cutting, Bending, o back supporter and
Assembling and o final assembly
Sealing - FRP Composite Materials
- Plastic Sheets (HDPE-PVC-
PP-PA)
- Wooden products (MDF)

- Galvanized & Stainless sheets

29

O

19V gliwwli g ylgr «Jgl 0o (o lg2 JLw




s

<2 o gt B30 60l g (5w jb g a0 30 S BiwgygS (5 SuB I eslaiml /ilayl sl ol st sty
SR 2

& b osdsilojl ladigel 4 Cumd gy plSocil
&y Ceoglio g Sl (] (gl josiz (12933 5 4
Aalb ol )3 Geiomen ) (e bl bl
» il cladhh ) g gdg38l 5 Slula g5 o
D0 odlaiwl g8 Mo S )

Cow diwg)aiogd 35 AB (g 55 S
slapicsy g polic ;iS5 g 5lojl )3 (py diwn
Il oo izmam g (Sl slaliy )3 oigd)|,SS
S8 il g Cope Ll dgut 4 Sy e ()b
= @l joide by il eolial 059 cul 3 iles
s JWs &

Ly Jslie )3 Coglie ¢ plSoxt sl ytls 8l -
SLpasisel 4y cand 00l (455 B (gladiges Jae
(TS sy 03850 Al

Slpdiged (gjluwil aze g loj sial s -

digel (o0y8 yolie Lo Shy 9 CubsS b —
ol 3 S5 5 ol

5 LnailscSs, v og38 5 5o oozl el —
Sas jl edlaiwl g 75 Mo S 5 > oaiS'cyods
Pl Coge 3 xS AB &S Kbk

slacwye 1 LBl eslaiwl g o Laes 1Sl =
alie slaofsy 9 sin

diwged AB I ool b s ciledad (g 5lodiged 7 IS
Fig. 3: Prototyping of new parts using Hard-Shell Mold
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