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Diaframmi

Diaphragm Walls

Prove di carico (Vert. e orizz.)

Load tests (Vertical & horizontal)

Djamaa
El Djazaïr

Grande Moschea di Algeri



Il progetto

-
una capacità di ca. 120.000 

posti.

2
a sale di preghiera (la più grande per 36.000 persone)

-

The project
The Great Mosque of Algiers, the third-largest mosque in the 
world after the Great Mosque of Mecca and Al-Masjid an-Na-
bawi of Medina, one of the biggest projects in Algeria. A civil, 
cultural and economical symbol to the country, can house up 
to 120.000 worshipper.
The complex sits on a site covering 269.000 m 2and also hou-
ses  six main buildings, a prayer hall (the largest with capacity 
of 36.000 person), a cultural center of 1500 seats, a library of 
2000 places, an islamic school, a museum for Islamic art and 
history with other activities and services, interspersed with a 
minaret of 270 m tall.

The soil geological nature is of sedimentary type, and 
the layers follow one after the other over a thickness of 50 
meters. 
The stratigraphy of the area is characterized by:

- of alluvial nature with a red color;
- 
-  with carbonate
  cementations and shell inclusions;
- yellow plastic clay that passes laterally to a gray marl with 
  inclusions of organic material;
- 
  gravel and pebble levels at the base;
- with inclusions of gravel sands and 
  shells.

La natura geologica del terreno 

strati su susseguono per uno spessore superiore ai 50 metri.

- depositi continentali di natura alluvionale dal colore rosso; 
- sabbia consolidata ;
-  con cementazioni carbonatiche e   
  inclusioni di conchiglie; 
- argilla plastica gialla che passa lateralmente ad una 
  marna grigia con inclusioni di materia organica; 
-  con granulometria da grossolana 

-  con inclusioni di sabbie 
 ghiaiose e conchiglie.

Vertical load tests



PALO DI PROVA / TEST PILES

Means of vibrating 
cord strain gages

Estensimetri 
a corda vibrante

SISTEMA DI CONTRASTO
Contrast system

Prove di carico verticali
Vertical load tests

TREVI Algeria was awarded the Special Foundations work, 
more precisely, it was in charge of executing 

group of preleminary static load tests were carried out (5 verti-
cal compression and 5 horizontal) on the pilot piles. 

Load tests were carried out on prelimenary piles off-site partly 
in the service structure area (3 vertical tests and 3 horizontal 
tests), and partly in the area of the minaret (2 vertical and 2 
horizontal tests). 

-
le 

A conferma delle ipotesi alla base 

le (5 verticali a compressione e 5 
orizzontali) da eseguirsi su pali pilota.

-
guiti fuori opera in parte nelle zona delle strutture di servizio (3 
prove verticali e 3 orizzontali) e in parte nella zona del minareto 
(2 prove verticali e 2 orizzontali).

cliente e varie rappresentanze politiche e universitarie.

-
pretazioni e validazione delle ipotesi progettuali.
Per le  il sistema di contrasto dei martinetti con-
sisteva in una trave metallica principale alta 2 m e lunga 10 

Tale sistema ripartiva il carico di prova su 4 (o 2) pali di reazione 

Prove di carico verticali / Vertical load test _ interpretazioni / interpretations

FLUAGE
Curve di cedimento assoluto - Log Tempo 

Absolute yield curves - Log Time

Trevi was in charge of desining and executing the load tests, star-
ting from dimensioning the contrast system for each type of tests, 
untill assembling the various elements and the execution of the 
tests in presence of designers, customers and different political 
and university representatives.
For each test a technical report was prepared with readings and  

interpretations and validation of the design hypotheses. 
For the vertical tests, the contrast system consisted of a main 
metal beam 2 m high and 10 m long, and 2 secondary beams 

test load on 4 (or 2) reaction piles through special metal heads 
connected to threaded high adherence bars, embedded with she-
ath inside the piles, they transfer the tensile force to the base of 



-
rivano la trazione a base dei pali reazione.

lungo il fusto tramite estensimetri a corda vibrante annegati nel 
getto a varie quote.

-

tempo necessario alla stabilizzazione dei cedimenti.
Per le martinetti applicavano il ca-

coppia di pali di reazione collegati in testa da un plinto in c.a.. 

modo da applicare il carico sempre orizzontalmente sul palo.

fronte ad ogni martinetto.

calati in appositi tubi annegati nei pali. Tali letture sono state 
-

doppiando di fatto le informazioni ottenute.

sarebbero stati sottoposti nella loro vita utile.

Barrette di fondazione

Prove di carico orizzontali / Horizontal load tests

Prove di carico orizzontali / Horizontal load tests (Results)

Deformata dei pali di prova  Vs  Deformata pali di contrasto
Deformed test piles  Vs  Deformed contrast piles

the reacting piles. 
Hydraulic jacks were installed in order to apply the load that has  

and along the shaft by means of vibrating cord strain gages em-
bedded in the casting at various heights. The displacements mea-
surements were performed using centesimal comparators placed 

The loading sequence consists of constant increments up to the-
maximum test load, maintaining each increment for a certain time 
necessary for the settlements to stabilize.
For the the hydraulic jacks apply the hori-
zontal load on the test pile head, contrasting against a pair of re-
action piles connected at the head by a reinforced concrete plinth 
beam. 
The load was transferred by means of a metal beam equipped by 

an articulated joint with a pin at the plinth, so that the load was 
always applied horizontally on the pile. 
The load application using the hydraulic jacks on the top was 

hydraulic jack.
The displacements were measured at the top of the pile by means 
of centesimal comparators, and along the shaft through inclino-
meters embedded in the piles inside special tubes. The readings 
were also performed in parallel on the pair of reaction piles, in 
order to double the effectiveness of the information obtained. 
The loading sequence involved various loading cycles with 
varying speeds to simulate the various stresses the piles would be 
subjected to in their normal sitution.

After analyzing the data obtained from the load tests (horizontal 
and vertical) on the pilot piles, the client announced their approval 



realizzazione delle barrette di fondazione del minareto.

benna 
e la -

-
mento del cantiere.

controlli:
- controllo della reazione reologica della bentonite utilizzata  

come sostegno allo scavo;
-  durante lo scavo con sistema bias-
siale (Taraben/Jean Luz);

(Koden);
- controllo fango di perforazione estratto dal fondo della trincea.

-

elettrodo fusibile.
Tutte le saldature sono state eseguite nel rispetto della NF EN

-

-

sono state accoppiate fra di loro una volta posizionate in verticale 

49,35

(7,20 m x 1,20 m)
36 barrettes

(6,00 m x 1,20 m)
24 barrettes

Barrettes 
con test sonici
with sonic tests

to construct the barrettes foundation of the minaret. The work star-
ted with the construction of the guide walls on which two types of 
section barrette were made, 7.2 x 1.2 meters and 6 x 1.2 meters.
For their construction, the equipments were used are from Soil-
mec the engineering company of the group, in  particular: the hy

and the , both mounted on 
Link Belt excavators of various  classes, as well as various equip-
ment for job completion. 
During the work phase, exactly as the importance of the operation 
required, a series of tests were systematically carried out: 

 used as stabi-
lizer for the excavation; 

 during excavation with a 
biaxial system (Taraben / Jean Luz); 

-  (Koden); 
- extracted from the trench bottom.

Considering the important depth of the barrettes, the reinforcment 
cage was divided into 4 elements. The juncture of the longitudi-
nal bars of the cages was done by manual welding with a fusible 
electrode. All the welds were executed according to the standard 
NF EN  ISO 17.660-1 and various tensile tests were performed to  
ensure compliance with the quality requirements.
The cages were joined in pairs partially on the ground, once the 
two halves are formed, they will be bonded together while posi-
tioned vertically on the trench. Lifting over 30 ton of these cages 
elements were performed by means of 2 cranes from different li-
fting points. 
Finally, once the desanding phase is completed using 2 Soilmec 
BE50 desanders, the casting takes place with 3 columns of ca-

con-
siderable width of the barrettes.





60 barrette di fondazione
1200 mm di spessore
50 metri di profondità

60 foundation barrette
1200 mm thickness
50 meters depth

24.504 m3
(getto - casting concrete)
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      in numbers
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