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The link that connects the A12 "Roma-Civitavecchiath the “Roma (Tor de
‘Cenci) — Latina” motorway (today designed but boilt) is a road infrastructure
of considerable size and importance. It needs y detailed Geological Reference
Model, defined in each design phase through thé/sisaof numerous geological
surveys and site investigation data. In the prelany phase of the plan we found
very useful to keep account of the considerablewsrhof data concerning the ar-
ea surrounding the designed motorway. At a latagestve realized a very detailed
geological survey and site investigation activégpecially referred to the scale of
the main viaducts. This study has allowed us tindethe sequence of the differ-
ent lithofacies and their geometric relationshipse presence, in the subsoil, of
highly deformable organic soils, with peat layetharacterized also by a low
shear strength, has influenced the design solutionfact, throughout the devel-
opment of the road axis, different interventiongevesed with the aim to reduce
the settlements of the road body. So, the studheflan was marked by the re-
duction of the applied load, keeping as low as iptsshe project level and the
height of the embankments. At the same time it mex®ssary to design some em-
bankments providing the use of very light mater{alspanded clay, Polystirene)
and particular solutions for the foundations desf the main bridges and via-
ducts.
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1. Introduction

The design of the new connection between the A& Civitavecchia" and the
“Roma (Tor de 'Cenci) — Latina” motorways (the lase still in project) was de-
veloped, on behalf of “ADL — Autostrade del Lazip/8, by “Direzione Centrale



Progettazione” of ANAS SpA (National Public Roadsnipany). It represents an
example of a particularly detailed definition oktGeological Reference Model,
as a prerequisite to the accomplished identificatibgeological problems and, fi-
nally, of consequent adoption of appropriate degigasures.

This aspect is fundamental in order to build thisdkof infrastructure, character-
ized by very important civil works (especially bgies and viaducts).The deepen-
ing of the MGR, achieved through the different s&gf the project, has allowed
us to define the sequence of the different lithefa@nd their evolution, and their
geometrical relationships. Starting from this maugl the Geotechnical Refer-
ence Model, necessary for a correct evaluatiorelafted design issue, was com-
pletely defined.

The road project extends for about 16 km, throlghRoman countryside (Fium-
icino Plain) and the hinterland. It is composeddbyiaducts with considerable de-
velopment, of which the longest exceeds 2.7 kmaarather one crosses the Teve-
re River, and one artificial tunnel.

2. Studies and geological surveys

The project corridor and the surrounding areas \atneady covered by exist-
ing infrastructure (Fiumicino Airport and MotorwaiRome Trade Fair District”,
Roma-Pisa Railway). For this reason, it was inteasby several site-
investigation activities; so that its subsoil apgetherefore, well-known from the
geological and geothecnical point of view. Particlyl, the bad features of the re-
cent organic soils are just well-known.

During the preliminary design, the geological refase model was, therefore,
essentially defined by using a massive amount afl@e data (65 boreholes; 27
static penetration tests (CPT and CPTU); 2 treneingsother 31 boreholes com-
ing from preexisting investigations).

During the later stage of the design, it was realia very detailed geological
survey, together with a specific site-investigatcampaign, especially referred to
the scale of the main viaducts and bridges, inrai@eénprove both the geological
and geotechnical models.

This site investigation, carried out in 2012, cetssbf:

- 12 boreholes, including undisturbed samplingdboratory testing;

- 11 static penetration tests with piezocone feerstitial pressure measure-
ments (CPTU);

- 5 geophysical tests (Down Hole).

During the execution of borehole, a total of 75 @yic penetration tests SPT
and 38 undisturbed samples were carried out.



3. Local Stratigraphic Succession

The studies described above, together with bibdipgic data, gave the opportuni-
ty to focus on the geological context of the prgjé@t which various depositional
and erosional stages in different genetic enviramntseverlap each other, so that
the sedimentary prevulcanic substrate consists dirsnarine units, then transi-
tional ones and, finally, continental formations.

The oldest geological formation, as identified e tstudied region, is repre-
sented by Monte delle Piche Formatidn(MDP), a marine-clayey deposit over
which recent pyroclastic and alluvial sedimentsehbeen settled. These units are
represented byPonte Galeria Formatioh in particular, in the area, there are the
“Membro della Pisana” characterized by threkthofacies (1. conglomeratic-
sandy lithofacies, PGL3a; 2. clayey-sandy lithafaciPGL3b; 3. sandy lithofa-
cies, PGL3c). These elder units have been splityea system of small faults with
Apenninic directions, which have lowered the suistaccording to a system of
steps, with other antiapenninic system and northiksdirection.

Along Tiber’plan, with an unconformity, there arera recent soils of alluvial
and marsh and lacustrine environméiBirftema del fiume Tevere”)\ith high
organic content, divided into different lithofaci&Ta, sandy gravel and gravelly
coarse sand; SFTh, sands, silty sands and sanstySHTc, organic cohesive de-
posits and peats.

In correspondence of the hills, other unconformitieparate the succession
MDP/PGL from subsequent pyroclastic soils, of thaliCAlbani volcanic appa-
ratus (Tor dé Cenci Unit", TDC,"Pozzolane Rosse”, RED, fla Senni For-
mation/Pozzolanelle”, VSN Alternating with these terms there are continetale
and fluvial soils, called‘Valle Giulia Formation” (VGU), “Fosso del Torrino
Formation” (FTR), “Castelporziano Unit” (CLZ).

The upper fluvial-lacustrine deposits, with an higgntent of organic matter,
have features of high deformability and low resista

4. The major Viaducts ("Tevere Viaduct” and "Intercon-
nessione Viaduct”)

The “Tevere Viaduct” is 1424.86 m long; it is pldcabove the alluvial depos-
its belonging to Tiber River Syhntem, covered bgerg alluvial soils. Here the
substrate is characterized by a “steps” conformatilue to the presence of a se-
ries of faults, aligned NNE-SSW, that have disptadte causing its deepening
from a depth of about 25-30 m ad the edge of thie welley, near to the conflu-
ence of Fosso del Torrino, towards west, wheliestregularly at more than 65-
70 m.



The viaduct is divided into two parts, a first caspd by 13 spans variable
from 30 m to 150 m, while the second one is compdse11 spans from 30 m
(for the spans of the shore) to 40 m (for interragdspans).

For the first part of the bridge, the foundations direct compensated or indi-
rect with driven piles, outside the embankmentheftiver; they are indirect, with
diaphragms, inside the levees.

For the last part all foundations are indirect witge diameter bored piles (D
= 1500 mm); piles are circular for hydrodynamiclgems, related to the presence
of a River Tiber tributary.

VIADOTTD TEVERE
142485

852012

Figl4 Tevere Viaduct

The “Interconnessione Viaduct” stretches for ab®250 m. The geological
units under the viaduct are almost entirely represkby the alluvial deposits that
extend in a uniform manner, for the whole extensibthe viaduct. Here the sub-
strate is regular and it's located below, at degtiester than 70 m.

This viaduct is composed by 62 spans on the noutdba@arriageway and 65
spans on the southbound carriageway, with varipdits from 26 m to 126 m.

In general, the foundations are direct, compensatétl protruding plinth on
the terrain surface; in correspondence of spang mhan 40/45 m wide, the foun-
dations are not compensated, but deep, with pfl@® an, for obvious load prob-
lems.
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Fig. 4.2 - Interconnessione Viaduct

5. Design Solutions

The high deformability and low resistance featwéthe upper deposits have
influenced the design solutions developed alon@gttie road.

Therefore, different types of intervention, aimedexducing the probable sub-
sidence of the road body, also delayed in timeghHasen used. So, the study of
geometry road body was marked by the reductiorvefload transmitted, lower-
ing the project level and the height of the embamhki® At the same time some of
the hightest embankment have been made of lighteradrial, in different ways
for different traits: 1) insertion of metal pipefRMCO type; 2) adoption of sin-
tered expanded polystyrene (EPS) in preformed Isto8k use of expanded clay
for the construction of the embankment. The appéticaof a geogrid reinforce-
ment has been envisaged to improve the resistdribe taying surface, below the
remediation layer.

The foundational solutions, adopted for the priatigaducts, are also differ-
entiated, related to the local context: compensdieztt foundations, deep foun-
dations of diaphragms, deep foundations of largendter piles, deep foundations
on beaten precast piles.



Fig. 5.1 - Example of section used

6. Conclusions

As is known, the evaluation of the characteristitthe soils on which a road
infrastructure will be located has a fundamentgloniance . This is because, very
often, there are geological complex situations g@otechnical soils with specific
responses to stress.

The characterization of these soils derived froogpessive cognitive insights
and careful site investigation and testing on @itd on laboratory on samples tak-
en during the execution of different boreholes.

The study shows that, in the development of théouarphases of the project,
we have reached to a progressive deepening of d¢fierdhce Geological Model,
based on the implementation of the knowledge fraonkewrl he modeling thus de-
fined, according to the evolutionary context imisrof the gestructural and strati-
graphic structure, has allowed to define in detasl particular aspects of the sub-
soil involved by the road project and its relatioipswith the marine units of the
substrate. The subsoil, in fact, is characterineginly, by significant thicknesses
of recent soils with poor geotechnical charactiess(low strength and high de-
formability). It has finally allowed to transfer ttve geotechnical design all the
necessary elements for the proper engineering mesimterventions.
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