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Installation of precast concrete channels
for the drainage system.

Restoration of the canalization currently
present that crosses the masonry
between towers A7 and A8 and
installation of a grid with a canalization to
be connected to the existing large drain.

The existing large concrete channel
must be emptied and cleaned of all
the vegetation and dirt that have
blocked it from the beginning on
rampart to the end (wall B2-B3).

New underground
channeling

New underground
channeling
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20.44

20.65

18.25

A

Cleaning of the historical stairs, elimination of
plants and weeds, which prevent the flow of
water and can cause stagnation.
Application of two-component elastic
cementitious mortar (Mapelastic) for
waterproofing.

Cleaning of the the ramp bed, elimination of
plants and weeds, which prevent the flow of
water and can cause stagnation.
Application of two-component elastic
cementitious mortar (Mapelastic) for
waterproofing.

+20.54 +20.58 +20.44 +20.20

New PVC-U pipes, for
underground or sub-horizontal

laid down drain pipes
slope 1-2%

Existing channel PVC-U pipes, for underground
or sub-horizontal laid down
drain pipes
slope 1-2%

Precast concrete sump
for wastewater and
rainwater discharges.
Consisting of a base
element, any extension
element and walkable
cover in reinforced
concrete.

Concrete sump for
wastewater and
rainwater discharges.
Consisting of a base
element, possible
extension element and
walkable cover in cast
iron.

+18.25

Cleaning and restoration of

concrete drain channel,

existing upstream B10

(length approx. 35-40 m)

Precast concrete
channels, with built-in
longitudinal slope, and
cast iron grid with
honeycomb mesh
slope 1-2%

Precast concrete sump for
wastewater and rainwater
discharges. Consisting of a
base element, any extension
element and walkable cover in
reinforced concrete.

Precast concrete
channels, with built-in
longitudinal slope, and
cast iron grid with
honeycomb mesh
slope 1-2%

Precast concrete channels, with
built-in longitudinal slope, and cast
iron grid with honeycomb mesh
slope 1-2%

New collection wells
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40.00
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New PVC-U pipes, for
underground or
sub-horizontal laid down
drain pipes
slope 1-2%

New collection wells

Precast concrete channels, with
built-in longitudinal slope, and cast
iron grid with honeycomb mesh
slope 1-2%

96.00

80.00

16
8.

00

36.00

28
.0
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New PVC-U pipes, for
underground or sub-horizontal
laid down drain pipes
slope 1-2%

Wall A7-A8

Existing channel

50.00 Existing channel

200.00

New PVC-U pipes, for
underground or sub-horizontal
laid down drain pipes
slope 1-2%

Concrete sump for wastewater
and rainwater discharges.
Consisting of a base element,
possible extension element
and walkable cover in cast
iron.
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Plan of the fortress with elevation of the
terrain and more likely location of areas at
risk of stagnation of rainwater

Artificial drainage

Probable natural drainage due to altimetric development of ground

Probable area of stagnation

Walls at risk for stagnation and flow of rainwater

WALL B4-B6 SOUTHERN
SIDE OF RAMPART

WALL B2-B3 NORTHERN
SIDE OF RAMPART

TOWER A6

The actual artificial
drainage system

Aerial view of the fortress with indication of the analysed areas

WALL B4-B6 SOUTHERN SIDE OF RAMPART

The curves of the elevation indicated a probable stagnation area near the wall, where there
is the lowest point of the ground inside the lower fortress.

WALL B2-B3 NORTHERN SIDE OF RAMPART

In this area the existent artificial drainage system is still visible, in an area with the confluence of various ground slopes. So, this could be a
probable stagnation point, with potentially significant flowing risks in some portions of the walls between between towers B2 and B3.

TOWER A6

The ground depression at the entrance of the tower could be a probable stagnation area, in
a point already subject, moreover, to structural problems.

SECTION A-A WITH INDICATION OF THE DRAINAGE SYSTEM - 1:200 DETAIL 1: NEW COLLECTION WELLS - 1:20 DETAIL 2: NEW COLLECTION WELLS - 1:20 DETAIL 3: NEW COLLECTION WELLS - 1:20

DETAIL 2
DETAIL 3
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004

DRAINAGE SYSTEM
Citadel and lower fortress

EAP
C226_PPA_004 in Technical Expertise1:200 - 1:20

DETAIL 1

The confluence area of various slopes of the
ground, which is a probable stagnation point

A portion of the wall
between towers B2 and
B3, which shows a water
flowing risk.

GENERAL PLAN WITH INDICATION OF THE DRAINAGE SYSTEM - 1:200
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