RESTORATION AND COMPLETION OF TOWERS A2, A3 AND A4 AND WALLS BETWEEN THEM

Tower A2: reconstruction of the roof

with a structure formed by wooden
beams and covered with wooden tiles

Regularization of the top of the tower

DETAIL

masonry for the construction of roofs

Reconstruction of battlements

between tower A2 and tower A3

02 - See C226_PEA_003
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Reconstruction of the collapsed portions

of the masonry with recovery stones

Tower A3: replacement of the roof tiles with a

cover made in wooden tiles supported by a new
structure formed by wooden beams

Installation of new railings made
in cor-ten all over the stairs
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Installation of new railings made

made in cor-ten all over the
walkways

DETAIL 03 - See C226_PEA_003
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Replacement of Marseilles til&s

with terracotta roof tiles

.

Tower A4: reconstruction of the roof

1 with a structure formed by wooden

.
.

beams and covered with wooden tiles

*Regularization of the top of the tower
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Complete‘restoration of internal and
extprnal stone surfaces
See C226_PRER_004 and C226_PER_008

See C226_PEA_003

INTERNAL ELEVATION OF THE WALL BETWEEN TOWERS A2 AND A4 WITH INDICATION OF THE STRUCTURAL WORKS - 1:200
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Tower A4: reconstruction of the roof

with a structure formed by wooden
beams and covered with wooden tiles

Regularization of the top of the tower
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masonry for the construction of roofs
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Complete restoration of interka) and
external stone surfaces
Gee €226_PER004 and C226_PER_00&7

Complete restoration of internal and
external stone surfaces
See C226_PER_004 and C226_PER_008

Tower A3: replacement of the roof tiles with a

cover made in wooden tiles supported by a new
structure formed by wooden beams

between tower A2 and tower A3
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Complete restoration of internal and
external stone surfaces
= sed226_PER004 and‘éizs_PER_ogs
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EXTERNAL ELEVATION OF THE WALL BETWEEN TOWERS A2 AND A4 WITH INDICATION OF THE STRUCTURAL WORKS - 1:200

PLAN OF THE HIGHEST LEVEL OF TOWER A4 WITH INDICATION OF THE NEW ROOF STRUCTURE - 1:50

DETAIL 01b

DETAIL 02 - See C226_PEA_003
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masonry for the construction of roofs

Cover made in wooden shingles

Pyramidal metal

cladding for the roof top

Horizontal wooden arches 10x10

35x10x2 cm connected to the
shingles with wood screws

Triangular wooden wedges to regularize

cm (to support the wooden
shingles) connected to the shingles
with wood screws (L = 60 mm)

the support of the horizontal arches,
which are connected to the main beams
with 2+2 wood screws (L =120 mm)

Tower A2: reconstruction of the roof

with a structure formed by wooden
beams and covered with wooden tiles

Regularization of the top of the tower

DETAIL O1c

masonry for the construction of roofs

Cover made in wooden shingles

Horizontal wooden arches to support

the wooden shingles

Wooden "colonnello" for supporting

the primary beams

Second stiffening ring consisting of

wooden beams

Four stiffening wooden joists arranged

o

orthogonally and coupled

Main structure consisting of

wooden beams

First stiffening ring consisting of

wooden beams

Wooden perimetral kerb on which rests

Wooden perimetral kerb

25x25 cm on which rests the
primary structure of the roof

Secondary structure consisting

of wooden beams 10x10 cm

Steel anchoring angles to stabilize
the wooden kerb, arranged along
the entire edge of the battlements

Main structure consisting of
wooden beams 30x30 cm

Horizontal wooden arches 10x10 cm (to

support the wooden shingles) connected
to the shingles with wood screws

MATERIALS TECHNICAL REQUIREMENTS:

- CARPENTRY STEEL (bars, metal plates and strands): carpentry steel shall comply with the
requirements set out in GOST 27772-88 standard and shall be classified in the category C285.
Threaded bars and bolt shall be classified in the category 6.8 (f,,, = 600 MPa) according to FOCT
1759.4-87. standard. Any metal element inserted in the masonry or in contact with it shall be made
of stainless steel. CORTEN steel shall have chemical and mechanical characteristics similar to that of
category S235JOW provided by EN 10025-5 standard.

- SOLID TIMBER WOOD: all wooden structural components shall be made with solid timber of fir tree
and comply with the requirements set out NCM F.05.01-2007 standard, with wood quality Il. Wood
screws shall have resistance values and dimensions in accordance with EN 1995-1-1:2014 standard.

- MORTARS: three main types of mortars are provided for structural interventions.

- M1, premixed mortar for masonries composed of natural hydraulic lime and Eco-Pozzolana,
natural sands, special additives and microfibers (type Mape-Antique Allettamento by MAPEI
S.p.A. or another type with same technical characteristics and performances).

- M2, for micro-cracks nucleus consolidation: superfluous grout composed of lime and
Eco-Pozzolana, ultrafine natural sands and special additives (e.g. Mape-Antique | of MAPEI
S.p.A. or another type with same technical characteristics and performances). Injections must
be executed until refusal, from bottom to top, with mechanical or electronic pumps.

- M3, for nucleus void filling: pourable mortar for masonries, composed of natural hydraulic lime
and Eco-Pozzolana, fine natural sands, special additives and microfibers, with very low
emission of volatile organic substances (EMICODE EC1 R Plus) (e.g. Mape-Antique Colabile type
of MAPEI S.p.A. or another type with same technical characteristics and performances). For
thickness over 4 cm, the mortar must be added with aggregates from 30 to 50% on the weight
of the product, of appropriate grain size (e.g. limestone gravel 3-5 or 6-10).

- M4, premixed mortar for masonries, based on natural hydraulic lime (NHL 3,5 and NHL 5) and
inorganic reactive compounds, natural sands and special additives with very low volatile
organic emissions (EMICODE EC1 R Plus) (e.g. type Mapewall Muratura Grosso of Mapei S.p.A.
or another type with same technical characteristics and performances).

- EPOXY RESIN: high performance bi-component epoxy resin (e.g. Kimitech EPOXY CTR ST3-0719 type
by KIMIA S.p.A. or another type with same technical characteristics and performances).

IMPORTANT REQUIREMENTS FOR WORK:

- all the measures shall be controlled on the construction site by the executing company, as the
fortress is an existing building with variable measures.

Pyramidal cover made with a copper

sheet 2 mm thick for the roof top,
nailed to the wooden structure

Wooden "colonnello" (vertical axial
beam) of 30 cm diameter for
supporting the primary beams

Connection between each primary
beam and the "colonnello" with six
wood screws (two screws 180 mm

long and four 300 mm long)

Perimetral metal ring with a
section of 120x10 mm (consisting
of trapezoidal metal plates
welded along the adjacent sides)
laid over the main beams

Vertical wooden arches 10x10 cm (to
support the copper sheet) connected
to the main beams with wood screws

(L=180 mm)

Main structure consisting of
wooden beams 30x30 cm

Horizontal wooden arches 5x5 cm
(to support the wooden shingles)
connected to the main beams with
wood screws (L =120 mm)

Wooden deck (2 cm thick) formed b
wooden boards arranged vertically and
fixed to the arches with wooden screws

Cover made with three layers of wooden
shingles 35x10x2 cm connected to the
arches with wood screws (L =70 mm)

ROOF STRATIFICATION OF THE TOWER - 1:20

the primary structure of the roof

Wooden partition kerb covering the

entire surface of the battlement

Steel anchoring angles to

J

X stabilize the wooden kerb

Regularization of the top of the tower
masonry for the construction of roofs

VERTICAL TYPOLOGICAL SECTION 1-1 OF THE NEW DOUBLE-SLOPE PYRAMID ROOF FOR TOWER A4 - 1:50

Secondary structure consisting
of wooden beams 10x10 cm

A

First stiffening ring

consisting of wooden
beams 25x10 cm

Main structure consisting of

wooden beams 30x30 cm

N. 3 stainless steel through

Wooden perimetral kerb
25x25 c¢cm on which rests the
primary structure of the roof

Stainless steel anchoring
angles to stabilize the wooden
kerb, arranged along the entire
edge of the battlements

Stainless steel bars @310
(lenght 80 cm) arranged with
a pitch of 30-40 cm and
connected by injection into
the masonry with epoxy resin

Steel anchoring angle
260x260x300 (10 mm thick)
welded to the bottom angle

at each main beam

Adjacent portions of the
wooden perimetral kerb
connected to each other
with a stainless steel plate
600x200x10 mm and 6+6

Wooden partition kerb stainless steel bars @16

covering the entire surface
of the battlement

Welding seam between
the steel anchoring angles

bars 310 (lenght 80 cm) for
connection between the
U-shaped stainless steel
support and the masonry,
connected by injection with
epoxy resin

DETAIL 01a_REGULARIZATION OF THE TOP OF THE TOWER MASONRY FOR THE CONSTRUCTION OF THE ROOF_PLAN -1:10
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Connection between each

Ain structure

primary beam and the
"colonnello" with six wood
screws (two screws 180 mm
ng and four 300 mm long)
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consisting of wooden
beams 30x30 cm
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axial beam) of 30 cm diameter
for supporting the primary
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£ Perimetral metal ring With a

Vertical wooden arches 10x10 cm

th wood screw

s(L=180m

Main wooden beams 30x30 cm

section of 120x10 mm
(consisting of trapezoidal
metal plates welded along the
adjacent sides) laid over the
main beams

sting on the straight sidg of the
tqwer (both in case of polygonal and
cirgular tower)

First stiffening ring consisting of wooden

beams 25x10 cm connected to the main
structure with wooden shelves (20x10x10
cm) and wood screws

Main structure consisting of wooden beams
30x30 cm bound to the wooden perimetral kerb
with a U-shaped stainless steel support
(thickness 10 mm)

Cover made with three layers of wooden
shingles 35x10x2 cm connected to the
arches with wood screws (L = 70 mm)

Wooden deck (2 cm thick) formed by
wooden boards arranged vertically and
fixed to the arches with wooden screws

Horizontal wooden arches 5x5 cm (to support
the wooden shingles) connected to the main
beams with wood screws (L = 120 mm)
Wooden perimetral kerb 25x25

cm on which rests the primary
structure of the roof

Steel anchoring angle
260x260x300 (10 mm thick)
welded to the bottom angle

at each main beam

Secondary structure consisting
of wooden beams 10x10 cm
tied to a metal support welded
to the wooden kerb

Secondary structure consisting
of wooden beams 10x10 cm

Wooden partition kerb
covering the entire surface of
the battlement (12 cm thick)
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DETAIL 01c_SECTION 1-1: CONNECTION OF THE PRIMARY BEAMS OF THE ROOF TOP - 1:10

N. 3 stainless steel

through bars @16 for
connection between
the primary beam and
the U-shaped stainless
steel support

DETAIL 01c_CONNECTION OF THE PRIMARY BEAMS OF THE ROOF TOP - 1:10
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Technical Expertise and develop Detailed Technical Design for

CONSERVATION AND RESTORATION WORKS OF BENDER FORTRESS (Phase 1)

DETAILED TECHNICAL DESIGN
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Satainless steel anchoring
angles 10 mm thick to
stabilize the wooden kerb,
arranged along the entire
edge of the battlements

Regularization of the top of the
tower masonry for the
construction of roofs

Stainless steel bars @10
(lenght 80 cm) arranged with
a pitch of 30-40 cm and
connected by injection into
the masonry with epoxy resin

80.00

&

Wooden perimetral
kerb 25x25 cm on which

rests the primary
structure of the roof

N. 3 stainless steel

through bars @10 (lenght
80 cm) for connection
between the U-shaped
stainless steel support
and the masonry,
connected by injection
with epoxy resin
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DETAIL 01b_REGULARIZATION OF THE TOP OF THE TOWER MASONRY FOR THE CONSTRUCTION OF THE ROOF - 1:10

Reconstruction of the roof - Towers A2-A4

A 09-2020 first revision C226_PEA_001-003_revA.dwg
- 07-2020 first emission C226_PEA_001-003.dwg
DATE REVISION FILE NAME
TITLE:
ASSIGN DOCUMENT CODE
ARCHITECTURAL INTERVENTIONS oor

PRATICA | PARTE | DISC. PROG. | NUMERO | REV.

C226 - | P | EA 0022 A

REPRESENTATION SCALE:

INTERNAL CODE:

1:200 - 1:50 - 1:20 - 1:10

EXPERT STAMP AND SIGNATURE:

This project is funded by the European Union
and implemented by the
United Nations Development Programme

@)

UIN]
D P

Empowered lives.
Resilient nations.




	Fogli e viste
	C226_PEA_002a


