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A. NEOCLEOUS HOLDINGS LTD
c/o: Andros Achilleos/ ASD HYPERSTATIC ENGINEERING DESIGN

Limassol.

Dear sirs,

SUBJECT: GEOLOGICAL - GEOTECHNICAL AT THE SITE OF THE
PROPQOSED DEVELOPMENT “NEOCCLEOUS TOWER” IN LIMASSOL

We are glad to advise you that the above additional ground investigation is
completed and three hard copies are forwarded.

The investigations comprised drilling, in situ and laboratory testing, as well as
the evaluation of the data obtained. A detailed account on the results of the
ground investigation, are presented in the report that follows. It is believed that
this work will facilitate the effort of your engineers in finding the most suitable

solution ta this case.

Finally, we would like to express our sincere thanks for entrusting our firm the
execution of this site investigation and remain at your disposal for any
clarifications or further information on this subject.

Sincerely yours,

REE

Andreas Shathas
(Geologist - Managing Director)

Viotechniki Periochi Aglantzias No.10, P.O,BOX: 20476 — 2152 Aglantzia, Nicosia, Cyprus
Tel: 22 33 00 93, Fax.: 22 33 01 18, e-mail address; gesinvest@cvianel corm.cy, Web Site: vww geoinvestcom.oy

Managing Disector: Andreas Shialhss — Geologisl, Technizal Directlor & Duality Assurancs Sanager; Chr, Shialhas — Civil Engineer, In eharge of
Consulling Services: 0. Papacharalampous ~ Geologisy, Head of the Laboratory! 5. Savva - T.Civil Engineer, Laboratory Englnesr: €. Honstantinou «
Halarials Enginaer, Consultants: Dr K Louka ~ Mining Geologist, M.Dematricu - Mining Engineer, Adonls Georgiou — Hydiclogist, Avragm Shiathas «
Chamical Engineer ~ MSc In Engineeting Geclogy
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1 INTRODUCTION

A.Neacleous Holdings Lid, is at the final design stage to develop the property at the site
between Ayios Nicolaos Round About and Ariel Traffic Lights, along Makarios It avenue,
Limassol. The development, under the name, "Neocleous Tower", is related with the rural
and tourist industry involving the construction of high rise buildings with 3 levels basement.

Figure 1: Site Location
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Geoinvest Ltd has been retained by the owner through his engineers "Hyperstatic
Engineering Design”, to conduct additional geotechnical field investigations and the
related reporting to support the foundation design, the excavation conditions and the

stability of the excavations.

1.1 Brief description of the proposed construction

The project consists of a high rise building, some 120 m high with 23 floors and 4 levels
basement. It covers an area of almost 1556 m2. The exact location and the morphology
are shown on figure 1 and the fay out of the building on figure 2.
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Figure 2: Project Lay out and profile
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1.2 Purpose and scope of works

The ground investigation specified by the engineer of the project, Andros Achilleos/A.S.D.
Hyperstatic Engineering Design, intends to provide details of ground conditions in the
Project area, with special reference to the final design of earthworks and foundations.

The investigations were carried out in two stages: The first was carried out in November/
December, 2010 and the second during June 2020, in accordance with accepted
standards, i.e. The Eurocode 7, CYS EN SO 22476, CEN ISO/TS 17892, BS EN 5930

xai BS EN 1377.
In particular, these investigation works are intending to provide further information reiated

with the following:
- Ground profile: With reference to the specific requirements of the works,

investigations and tests were carried out to define the variability of the natural ground
profile at the site down to 40-50 m depth,
« Geotechnica! and mechanical parameters for design. The ground investigation

included boring of two deep boreholes, in situ testing and laboratory tests to provide
detailed information on the geotechnical parameters, including physical characteristics,

and mechanical properties of soils.

» Hydrogeological regime.
» Soils characterization, for a possible and profitable material reuse evaluation,

In summary, the purpose of the investigation according to the Client's requirements, is:
To establish the stratigraphy and investigate the geotechnical properties of the
strata underlying the site in relation to foundation design for the structures.

To provide information about the excavation conditions and in correlation with the
hydrogeological regime to assess the necessity of supporting refaining walls and

facilitate their design.

The Scope of the investigation is:

a. Provision of boreholes

b. In-situ testing

¢. Sampling

d. Laboratory testing for geotechnical properties

e. Factual and on engineering geological criteria, Interpretative reporting, where
the general and specific geological picture, the geotechnical parameters, the
foundation and excavation conditions are evaluated.

The resuits are presented in this report, which consists of 1 volume, comprising the
presentation of the works executed and the geofogical evaluation of the resuits as foliows:

e Report,
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Table 21: Specific Gravity, Bulk Density, Unit Weight

[ Soif Group Specific Density Bulk Density Unit Weight
_glem?® glem?® kN/m?
B1i 2.635 1.926 18.9
2,688 ; 20 200

Table 22: Proposed Strength Parameters
They are based on both in situ and laboratory results

Soil Group Shear Strength UCS
B1 70 kPa 140 kPa

6 EXCAVATION CONDITIONS

All soil types at the investigated site are of the soft type and can be excavated without any
serious problems, except that of the stability.

As understood, a four levels basement is envisaged and, therefore, deep excavations should
be undertaken. As far as the stability of deep excavations is concerned, it should be pointed
out that the soils are not stable for long time at vertical angle and all necessary measures
should be taken so that the excavations are carried out with safety. On the positive site is
the fact that the static groundwater level is found below the excavation level. If there is
enough space around the basement footprint, the excavations could be carried out in steps
giving a safe angle slope. Otherwise, the necessary measures fo avoid collapsing of the
excavation walls should be taken.

7 HYDROGEOLOGICAL CONDITIONS

No real aquifer was encountered down to the investigated depth. Small amounts of
groundwater were encountered within the sand rich horizons between 17 and 27 m.
Groundwater was encountered within the gravelly horizon encountered at 40 meters. The
groundwater in this case, seem to be under pressure, so probably that's why static water
level was developed at the depth of ~18m. On the other hand the water at this depth might
be concentrated during the last very wet years.

The static water level was recorded during the field work and no worth noting fluctuations
were recorded. t was found to fluctuate between 17.90-18.20 m, most probably due local
variations of the altitude. Standpipes were installed into the boreholes for further water

level recording.

GEQINVEST LTD - FEQEPEYNA
{PAGEQTECHZ0Weocleous Tower)

33

Fiasiia 3
sl

L A R LR L)




NEOCLEQUS TOWER JUNE, 2020

Limassof

Table 23. Static water level of ground water

BH Ne 1 2
Depth in m. below 18.20 17.90 Upon compietion of drilling of
ground level each BH

7.1 Permeability

Laboratory permeability tests with the falling head method in accordance with BS 5930
were performed with the aid of which the foliowing permeability was established:

Table 24: Coefficient of permeability ok

Group Cosfficlont of Permaablity, Ks cmfsec | Coafficlent of Permeabiiity, Ks miday
Siits 2.5¢10% 2.16x10"
Siity Sand 8.3x104 - 1.5 x103 04813

27

The permeability of the coarse material (gravel, sand) is estimated to be more than 2 and
probably up to 8.5 meters per day depending on the content of the fine material. The rest
are low to moderate as shown below.

Table 25: Permeability and drainage characteristics of soif (Terzaghi et al., 1996)

emis  10° 16 12 107 104 0= 10 10+ 100 10¢ 10
i l Sand l Siits ! l
Oratnage Goed Poer Practically imparvious
Veay e sands, orgase | “Impenvious”® solis, 89,
Solltypes Chean Gravet Claan sands, cisan sand and Mixtures of clay, sii nimm :;’;M homogenous clays belaw
, B -
graval mixkires ard spad clay, qlosil i, sirasbed zone ol weathagng,
clay daposita ke
I | “Impervious” solls modifiad by effects of vegelation and
weathering.

7.2 Excavation Dewatering

All evidences show that no such a problem is envisaged, unless enormous leakages from

the infrastructure could take place at the site.
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