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SOME PAST EXPERIENCES

Friuli, 1976 Ttaly is a seismic country

Peak Gruond Acceleration (Tr 475 years)

e rigid soll
s e <0.025 g
0025 - 0.080

T ALl 0050-0078
0.075-0100

- ‘ 0 mu— 0125 |
a Ve 01250150

1-\“;“;}’33". A '1 0150 - 0175

& Ly 0175 - 0200

~ | | 02000226

k - | I 0.225. 0250
N\ - W0250-0275

»"¢ W0.275-0300

L % 2
— -
Jhaki e ] g
J 1
A= -~ {
! ~ \ o
\ \ ) .
Lr
~ \?v{
L]
Lu sighe ndiedinna isow |
per s qual & necessa s %
una raulanore ad hoc N e . *, U 80 100 180 sm
; : "~ ——
-

Umbria e Marche, 1997

o oo ATy penna | T yTan -, MINISTERO brd P rarws
b Tower of David | Museu of the . [y[{Ux] < 4 PER | BENI E UstveRsITA Eﬂ“.‘ﬂﬁ j
¢ Hiatory of Jerusalem o DEGL STUD
P e e RO\ SUPSIVD = < N - A 4 l ] MINISTERD

DELL TNTERMLY

ot ¥

Dottt Tna Luca Ponticelli




THREE RECENT EXPERIENCES

Molise, 2002

Ttaly is a seismic country

Peak Gruond Acceleration (Tr 475 years)
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THE WORK OF THE ITALIAN FIRE
SERVICES AFTER AN EARTHQUAKE
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.. AND FOR THE HERITAGE ..
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ABRUZZO EARTHQUAKE - 2009

During the emergency due to the seismic event in 2009, a
special team for shoring (NCP) was provided by the
I'talian Fire Services for:

the coordination and implementation of shoring
interventions;

the collaboration with other Authorities (civil
protection dept., heritage dept...);

the definition of new standards for the shores;

the monitoring of the interventions.
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NCP ORGANIZATION
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STANDARDIZATION OF THE SHORES

FEMA National
US&R RESPONSE SYSTEM
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AN EXAMPLE OF SIMPLE SHORING PROCEDURE

TITLE

SIMPLE DESCRIPRION
OF THE DAMAGE

SIMPLE SKETCH

Ministry of Interior - CNVVF, Italian National Fire Service
Coordination team for temporary works
Shoring Templates and Operating Procedures
for the support of buildings damaged by earthquakes

Minigtry of Interior - CNVVF, ltalian National Fire Service
Coordination team for lemporary works

Shoring Templates and Operating Procedures

for the support of buildings damaged by earthquakes

Ministry of Interior — CNVVF, Italian National Fire Service
Coordination team for temporary works
Shoring Templates and Qperating Procedures
for the support of buildings damaged by earthquakes

STOP 2010-06-25 EN 11

SOLID SOLE RACKE;S: general recommendations ISTOP-PRIB SOLID SOLE RACKERS: general recommendations sTor-PRE
Movement to contrast: Description
i-";,z Potential out of plane rotation of a wall due to — o hercontal brace.
T a) break of the joint between two perpendicular walls R Y
| b) break of the supporting perpendicular wall £
VADEMECUM STOP | H remscie
| a b c -l * horizantal brace <«
Evidence of bulging on the external walls 2 Py .
o slagonal brace
T -
rotation bulging Lo
scle lower horizai brace.
Function of the raker: to prevent further rotation or bulging of the wall
TIMBER RAKER SHORES I . Table 2 — Main solid sole raker dimensions (cm x cm) for the type R1
STRUCTURAL SKETCHES (the following tables shall be used for both solutions) ( ) typ
R1 wall
thickness Z06m 06-10m
Critical element: o Critical element: o 2 o-gu 0 S
@ the main raker @ the main raker S
d sessmic class (soe Annex 1) class A class B class A class B
H multiple insertion, H multiple insertion, sl lengih B 15m 26m 15m 25m 16m 25m 15m 26m
i i arallel, solid sole,
converging, solid sole, P span = Bxi3 | 13x13 | 1B3x13 | 1Bx13 | 6x15 | 13x13 | 13x13 | 13x13
rakers rakers between
shores D J 15020m | 15x15 | 13x13 | 13x13 | 13x13 | 1exis [ 15xis | 15x05 | 13x13
B B 1f na Annex 1 1s provided, seismic class A should be used
Shored wall area and
supporting areas for each raker Other elements
scie same as the main raker
Table 1 - Selection of type depending on the height H wall plate same s the miain raker
stiffzning beams 2 lengths of 2.5 x 12 cm screwedinailed on the struts by 3 screws ©5 x 100 mm or by 3 nails L = 60 mm each end
Height H (m) TYPE
diagonal braces lengths of 25 x 12 can screwedinailed by 2 screws 25 x 100 men or by 3 naiks L = 80 mam each end
20=H=30m R1 (see tavie R1) horizontal braces Jongthe of 8 x B cm scrawerdinailed by 2 screws D6 x 160 rm of by 3 nads L = 150 mm each end
30<Hz50m R2 (see table R2) stringers lengths of & x 20 cm with 1 m as the max distance between centres placed on the continuous parts of the wal
50<H=70m R3 (see tavle R3)
Use laminatéd timber of stéel
H>70m
Specific design required CORRECT ANGLE +
OF THE MAIN RAKER ange of contect angle:
for the main raker
2
H main raker insertion point T
D span between shores
8 sole length
OP 2010.05-25 ENA1 dlowad under CNVYE supgnisgn P

© CNVVF- Using allowed under CNVVF supervision

STOP 2010-05-25EN 11 © CNVWF- Using alloweft under CNVVF supervision PR 2/15

SIMPLE INPUT BUILDING
PARAMETERS

(SQUARED TIMBERS
ELEMENTS ONLY)
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AN EXAMPLE OF SIMPLE SHORING PROCEDURE

i

Ministry of Interior - CNVVF, Italian National Fire Service

Coordination team for temporary works
Shoring Templates and Operating Procedures
or the support of buildings damaged by earthquakes

Ministry of Interior - CNVVF, Italian National Fire Service
Coordination team for temporary works
Shoring Templates and Operating Procedures
for the support of buildings damaged by earthquakes

SOLID SOLE RAKERS: general recommendations

stor-PRiB

SOLID SOLE RAKERS: general instructions

sTor-PRiB

Critical considerations

Global considerations
a - global rotation
b — base sliding

Local considerations

1 — breaking of the top node

2 - breaking of the lower external node
3 - breaking of the lower internal node

Global solutions

@

parallel rakers  converging ri

®
NN

x — installing a restraining system to avoid the base sliding outward
y — embedding the sole into the wall or
anchoring the wall plate to the wall
or, instead of y:
2z - pinning the sole to the ground using solution A on page 7/15.
Nailing length shall be half the sole length and start from the wall end

WARNING: the z solution shall be empioyed ONLY IF it is not possile to
akers  embed the sole into the wall. In this case the wal piate to wall interface shall
guarantee enough friction as ta prevent the upward sliding of the shore.

Local solutions
@ Wall plate-raker node
max s/4
hmg

[

min 4s

iron
staples on
both sides

screws (Tab.5)

|
s
@ Raker-sole node
(
B | min3s

iron stagles iron stakes
onbothsides  min ¢ 26 driven into
the ground

@ Wall plate-sole node
Table 5 Screws and bolts a

section screws boits embscking
13x13 | 5¢10050 2416
5x15 | 5¢120180 3416 -1.
s
18218
5 4122200 4416 iron staples
20x20 i 155 on both sedss

WARNING: Iron staples min ¢ or timber
boards on both sides of the wall plate (2 S5cm
thickness, nailed or screwed)

screws (Tab5)  anchoring beam
|

b (min 1.56x1.55)
| natched cut to host
e stndtend iron staples
on both sides
i NOTE: (c) and (d) are altemative
s| | Thmax si4 solutions
+ d WARNING:
iron stapleé  ron stakes embedding or anchonng are
o both 865 min 26 driven into it necessary when using the
the ground 2 sdlution

NOTE: both (a) and (b) are possiie, but (3} s preferred
WARNING: the jont notch should never ga deeper than sid

SIMPLE
INSTRUCTIONS

v

TIMBER SOLID SOLE RAKER SHORES
Field of application
These solutions shall be used to support buildings damaged by earthquakes.

General assumptions

converging rakers having the same height H.

the forces to the raker shore.

and specific design of the raker shore is required

type, table 3 for R2 type, table 4 for R3 type.

the shore's connections.

are showed. Some construction details of the shore’s connections are proposed.
On page 7/15 two kinds of construction details for anchoring of the sole are shown.
In particular the sole anchoring should:

- prevent the upward displacement of the sole-wall plate node;

- prevent the outward displacement of the sole-raker node.

WARNING

thicker sections can be used, if available.

These raker shores shall be employed to restrain load bearing masonry walls not exceeding 1m
thick. Two solutions are proposed: the tables R1, R2 and R3 shall be used for both parallel or

“H" is defined as the difference in height between the sole lower point and the raker upper edge.
This edge should be placed at a corresponding insertion point on the other side of the restrained
wall, for example a slab, a vault, an arch, or a perpendicular wall, in order to effectively transfer

Given the height “H", the raker shore type R1, R2, or R3 is therefore chosen using table 1 at page
2/15. When H>7.0m, using laminated timber or steel instead of ordinary timber is recommended,

Given the thickness of the restrained wall s " and the seismic class (see Annex 1), once the
span “D" and the sole length “B" are chosen, the raker shore shall be sized using table 2 for R1

Many raker shore elements share the same section size to ease timber procurement and simplify

On page 6/15 main construction critical considerations are listed, and corresponding solutions

All the provided dimensions are Intended as minimum values. During the construction phase,

STOP 2010.05-25 EN 11 © CNVVF- Using alloed under CHVVF supervsion PREIS SOP MO EE T & CRVVF - Uiing alwed ander GVF sipervaion T
T
b R0 ST yuee | 3 Yo MINISTERO
! Tower of David | Museum ofthe ISRAEL kil Usnvirsirh
o Mistory of Jerusalem ANTIQUI DEGU STUD
p " LE ATTIVITA A
| ik g] 30yl ciriin | gl UTHORITY ||7'1'| ot PADOV , \
: v wailloallg bl ol A fl Vi CULTURALI ok e i
TR g:.- ADTX ATV AW ATIEN-0 1A ATV
i National Sieering Committee for
= Earthquoke Preparedness
st

] MINISTERLY
DELL TNTERMLY

Dottt Tna Luca Ponticelli



THE D.R. H.O.U.S.E. PROJECT

From 2010 to 2013 the Italian Fire Services participated
to an European Project (Development of Rapidly Hi-
specialized Operative Units for Structural Evaluations) in
partnership with the Italian Civil Protection Dept. and the
EUCENTRE Fund. The aim of the project was to
implement three modules for the rapid intervention after
an earthquake, all over the world, focused on:

- A.S.A. Advanced Structural Assessment (EUCENTRE)

- B.S.A. Basic Structural Assessment (Civil Protection Dept.)
- S.T.C. Short Term Countermeasures (Fire Services Dept)

After 18 months of standby with no request, the project
provided an international exercise in Patra (Greece 2012)
and a final workshop in Alessandria (Italy - 2013).
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THE CHALLENGE FOR THE FUTURE:
THE Short Term Countermeasures SYSTEM

Gp

_% aerial reconnaissance

Preliminary analysis
E Mobile unit

Phase A

Fast check of the area for the
definition of the red zoned and for
the quantification of the magnitude

Tools
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