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Project datasheet: Ground improvement by stone columns

Project name: Tarmac, taxi and parking area, GRU airport
Location: Sao Paulo, Brazil

Client: GRU Airport

Description: GRU Airport expansion project in 2018-
2019 included an extension of the tarmac and taxi area,
where a new tarmac area was built on 4 to 7 m deep soft
lacustrine clay. The design adopted 900 mm diameter
1.8 m spaced stone columns and installed with an electric
vibrator. A trial embankment was built to check design
assumptions and to validate a Plaxis 3D model which was,
then used to analyse the effect of aircraft loading.

Services provided by Terratek

e Geotechnical consultancy and design review;
e Plaxis 3D modelling;
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Project datasheet: Ground improvement by Jet Grouting

Project name: Olympic Centre
Location: Rio de Janeiro, Brazil

Client: Construcap Contractors

Description: Construcap Contractors built

from 2013 to 2016 the Olympic Centre bus station
and four viaducts in the Western area of Rio de
Janeiro. The site overlies 12 to 18 m soft clay
deposit. All structures were piled. Viaduct
abutments with reinforced earth walls were o Conavestancage eecioncai
founded on the improved ground by ¢1.2 to 8 = :
0.6 m diameter jet grouting columns. The ]
solution for additional embankments on soft
soils was 1.5 m spaced wick drains and a 1.5
to 2 m high temporary surcharge.

Depth (m)

Services provided by Terratek  “iie Tii

e Site investigation: drilling and sampling, lab testing, in situ
tests CPTU and VST s

e Consultancy and design of all geotechnical structures and
embankments on soft soils

e Pile foundation design;

e Instrumentation and monitoring;

e Static and dynamic pile testing;

e Resident consultancy engineering services.
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Project datasheet: Design review and liquefaction assessment

Project name: Sir Solomon Hochoy
Highway

Location: Trinidad

Client: OAS Contractors

Description: This project was a 50 km extension

of this highway crossing Trinidad Island North to

South. Soil conditions were poor with several metres

of soft clay deposits. Earthquakes are a major issue, as the
design horizontal acceleration is about 0.55 g. The project
involved 18 viaducts and their abutments on soft soils.

Services provided by Terratek

e Analysis of site investigation including CPTU and VST | :
data; e s i e

e Probabilistic seismic assessment and analysis of PR
design value for horizontal acceleration;

e Lliquefaction assessment and recommendation that only two viaduct abutments, out of 13,
needed ground improvement, leading to £ 10 m savings

e Geotechnical consultancy to all geotechnical structures and embankments on soft soils

e Pile foundation design review;
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Project datasheet: DSM ground improvement

Project name: Analysis of a trial
embankment

Location: Porto Alegre, Brazil

Client: Keller Tecnogeo Ltd

Description: This project aimed at the analysis of the
behaviour of a trial embankment on 8 m deep soft clay
improved through DSM (deep soil mixing) columns technique.
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Services provided by Terratek:

e Analysis of site investigation data;
e Numerical analysis of the trial embankment behaviour

Applied
loading
(kPa) L

o 20 40 80 80
Elapsed Time (days)

10 4E Plate no
r
Settlement | *

(mm) 20| 1
i 3 i
L
304 8y 1
‘w"r'wwm'
40 | L] -
T T TP T T T e
—
50
80 T T T T
0 20 40 80 80

El d i d
Fig.13. Settlement plate results apEea.ime (days)

Terratek
www.terratekinc.com

&
3



% Terratek

Project datasheet
Wick drains & foundations design

Project name: Pericuma Bridge and access road embankments

5 s

Location: Maranhao, Brazil

Depth (m)

Depth (m)

Client: Epeng Contractors :
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bridge over Pericuma River. Terratek was responsible in 2018 and 2019 for the onshore site

investigation and detailed foundation design, as well as the bridge abutments embankments and an
additional 7 km of roads.

18

Services provided by Terratek:
e Site investigation including in situ CPTU and VST and lab testing;
e Bridge foundation design;
e Embankment design: geogrid reinforced embankments with temporary surcharge and soft
soil improvement with 1.5 m spaced wickdrains;
e Instrumentation design.

Terratek
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Project datasheet Vale Carajas railway

Project name: Duplication of Carajas railway
Location: Maranhao, Brazil

Client: Vale Mining

Description: This was a huge
1000 km long railway line
stretching from the Amazon to Sao
Luis Harbour. The first single
railway line was built back in 1980,
was enlarged to support the new
one. One main challenge of this
project is to cross 30 km long, 8 to
17 m deep very soft marine clay.
The old single line was placed on an
embankment with lateral berms.
Vale designed this new line 16 m apart, far from the existing embankment. Based on a
comprehensive site investigation, Terratek carried out consolidation analyses through Plaxis 2D and
found out that the effect of the new line on the old one was minimal. Therefore, Terratek proposed
to change the design and to build the new line only 5 m apart from the old one without the need for
any ground improvement. This solution led to a savings of US S 50 M.

Services provided by Terratek:
e Site investigation;
e Geotechnical consultancy;
e Plaxis 2D consolidation numerical analysis;

e Instrumentation and monitoring.
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Project datasheet Embankment on soft soils

Project name: Oil States factory
Location: Santa Cruz, RJ, Santa Cruz

Client: Gercon Contractors

Description: This factory
was built on 12 m deep soft soils.
Terratek designed a 2 m high
geosynthetic reinforced
embankment on wick drains and
1.5 m high temporary surcharge.
Also, Terratek provided foundation
analysis and design for the
buildings, which employed pre-
cast centrifuged concrete piles.

Services provided by Terratek:
e Site investigation, including CPTU and VST;
e Geotechnical design of embankment on soft
soils and foundation for the buildings;
e Instrumentation and monitoring;
e Static and dynamic pile testing.
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Project datasheet Embankment on soft soils

Project name: Tiplam Harbour
Location: Cubatao, SP, Brazil

Client: Progen Engineering

Description: Thisis avery large Vale harbour
for grain export. It lies on a 20 m thick soft clay
deposit. Terratek provided in 2011 geotechnical
consultancy services for the embankments and

building, warehouses and silos foundations. = l I ’ ’ -
| | 6 ._9_—!—_“""“!..'.!"_ \‘\
Services provided by Terratek: B °
e Site investigation programme and data - P 4 —
analyses; : “‘ l_ g

e Geotechnical preliminary design of
embankment on soft soils using wick drains
and all roads on stone columns;

e Preliminary design of all deep foundations
using steel H section piles.

Cone resistance qt
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Project datasheet
Embankment failure on soft soils repair
works with jet grouting columns

Project name: Curimatau Bridge abutment
failure, BR 101 RN

Location: Rio Grande do Norte, Brazil

Client: Construcap Constran JV

Description: The abutment embankments of the River
Curimatau bridge failed during construction. Post-failure site investigation indicated thicker soft
soils then expected. Terratek was awarded the contract for the repair works.

10

Services provided by Terratek: e
e Post-failure site investigation programme; 5 _J:_ 5;:-—4; ==
e Data analyses; 0 = ::'_ —
e Geotechnical consultancy and design of jet grouting columns S """
e And geosynthetic reinforcement )
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Project datasheet Embankment on soft soils

Project name: Jansen
Lagoon Park embankment

Location: Sao Luis, MA,
Brazil

Client: Coesa Contractors

Description: in 2003 the City of
Sao Luis decided to build a recreational
park around Jansen Lagoon. The lagoon
periphery is about 6 km long and lies
over 3 to 12 m soft soil deposits. A2 m
high embankment was placed over the
area. To accelerate settlements,
Terratek designed a drainage system
including 1.5 m spaced wick drains and a
sand blanket. Besides, a 1.5 m high
temporary surcharge was placed over
the area and remained for six months.

Services provided by

Terratek:
e Consultancy and design;
e Instrumentation and monitoring

Terratek
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