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REPORT ON SUB SOIL EXPLORATION FOR PROPOSED BRIDGE

1.

R e s ey e v

FOR AKKULAM CHILDREN’S PARIK AT AKKULAM

INTRODUCTION

There is a proposal to subsoil exploration for construct the bridge inside Akkulam
at Abdmalacs Ty

frmrveiot wnllaoa wnivymen Aemrana Té in Aansdad ta  aneer At a cvlecndl
PUULIOL  Village Gt JAaBOULGL,  LOIVADGIURLL  Le 13 alCioua W0 Jarny Our @ SuuSui

investigation to find out Soil strata for the building.

The work was awarded to Geotech Foundations. A detailed investigation and
laboratory studies were carried out from 15/08/2023 to 05/09/2022.

This report summarizes the subsoil investigations and furnishes the recommendation

v B ds
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SCOPE OF WORK

The scope of work at this site, entrusted with us comprised of

2.1 Mobilization of boring rigs with all necessary equipments and skilled/unskilled
porsonals for the ficld work,

2.2 Boring one bore hole of diameter 150mm, with drilling equipments in sand, silt,
clay,gravel and rock which is at the selected location fixed by the client.

2.3 Conduction of Standard Penetration tests in bore holes at every 1.0 m upto 6 m
depth and at every 1.5 m after that depth or change of strata and prepare bore log
showing details.

2.4 Collection of disturbed samples in air tight polythene bags with proper labeling
and transportation to laboratory.

2.5 Conducting the laboratory tests on the disturbed samples as per Indian Standards
and furnishing the results.

2.6 Preparation and submission of the detailed report with field and laboratory results.



3. PROGRAMME OF INVESTIGATION

3.1 FIELD INVESTIGATION

3.1.1

3.12

3.1.6

One boring unit with all necessary equipment along with a team of
technical personal with skilled labourers were mobilized at the work site.
One bore hole of 150mm was bored to a depth suggested by client, below
the existing ground level. Bore hole was made as per IS: 1892-197¢_ using
rotary drilling.

Representative samples were collected at every 1.0m / 1.5m depth interval
or change of strata, whichever is earlier.

The samples collected were carefully sealed and transported to laboratory
for tests.

Standard Penetration Tests were conducted at every 1.0 m depth till 6 m

1 £ can Aala afine the s T 121 1001 DIafaea sxmbin
and at wvu;_y Lot Ak .I.I.LWI Vais ainlt uuu, as 1.1\.4 00, LAIETI LAV, PR s.:uus

borehole was cleaned properly and split spoon sampler is placed centrally
in boreholes. A standard hammer of 63.5 kg is dropped from a height of 75
cm and number of blows for penetration of sampler for 0-15 em, 15-30 em
and 30-45 cm were noted. Number of blows required for 15-45 cm
penetration is reported as N value.

Bore hole was terminated after the investigation.

3.2 LABORATORY INVESTIGATION

321

The following laboratory tests were conducted on the selected samples as
relevant IS codes. .
a) Particle size Analysis ................(IS: 2720-Part 4-1985)

B Walereontent .. .o i (0 2720-Pargd - 1970)
¢) Direct shear tcst.........A.............(IS. 2720-Part 13-1986)
d) Bulkdcnsity.................‘.........(TS .2720-Part 9-1992)
) Specific Gravity ......... ........o... ..(IS .2720-Part 3-1980)
f) Triaxial Test... ... (I8.2720(Part-11)-1971)

g) Liquid Limit & Plasnc lelt ... (IS.2720-Part 5-1985)
h) Unconfined Compression Test ... (IS .2720-Part 10-1975)

i) Unconfined Compression Test for racks (UCS)(IS .9143)



4.

LOCATION OF BORE HOLES

The Location of site is 8.52 N, 76.90 E at Akkulam, Trivandrum.,
Google plus code of location : GWC4+HC , Thiruvananthapuram, Kerala,

DISCUSSION OF BOREHOLE DATA

All depths mentioned are with reference (o the ground Tevel as on the date of
investigation. The below chart shows the variation of Standard penetration test value
(N value) along with depth in Meters.

The top layer consist of filled gravel soil up to 2.2m. After this layer Lateritc clay of
reddish colour occurs upto a depth of 12.5m and it have an average n value of 3.
Beyond 12.5m laterite with sand and white pebbles were found upto a depth of 14.5m.
The layer have an N value around 30. At 15m depth beyond ground level hard strata
occurs with an N value of > 50 and SPT spoon rebound at the same depth The bore

terminate at a depth of 15 m. The water table occurred at the time of boring is 2.5m.

N Value
5 10 15 20 25 30 35 40 45 50

BH-01

Fig.2.Graphical representation of N value along borehole



6.BORE LOG SHEETS




CLIENT M/s AKKULAM CHILDREN'S PARK
PROJECT AKKULAM CHILDREN'S PARK BRIDGE
SITE AKKULAM, TRIVANDRUM

BORE HOLE NO: BH.I

DATE OF START: 15/08/2023

TYPE OF BORING: ROTARY DRILLING

DATE OF COMPLETION: 15/08/2023

GROUND WATER TABLE: 2.5 m Below GL

=4 *E-ri t [Standard Penetration Test Graph of 'N' Valye Remark
Description E‘% o8| 8 s o 12
£ Soil g Bl5 B ~ ‘-"0‘4’<>-mw.:>u.
0 Soi ;é‘? :OE = U% g g 5 %’,‘ S &5 Py o S
! Filled Grave]
i soil
|
013} 3
2 I 1 2] 3
211} 3
Lateritic '
Clay 2 21815 i
5 214l¢
2 124 4
2{31]|5s
]
M
14 [ 16] 30 .
S
Laterite with
Sand and \
Pebbles .
SPT
T \\j Rebound

Bare hole terminated at 15.00m depth




7. TEST RESULTS



TEST RESULTS

ULIENE : Akkulam Lourist Village Report. No: G1ELD1LS
i SITE : Akkulam, Trivandrum
;3 Grain size Distribution %
- £ 8 g
% & 6 'g Sand - & g -
212 e i I m o £ g 1§ (C |&5%
53 % EAUBGL P UL v Eo S 23 a % én = ?:: G & ? -
tla e g o § g |5 |3 |8 |8y 3F
S 5 & : 15 3 EE (& |E |£5 2
5 a |£ |=2 8 & |= |88
Clayey Sand (SC) 1564 | 1510 | 642 | 281 | 48 0 1 i
1| 30 ey i ; : ds | shear | 259020 | 14
o Sy Direct
9 40 Clayey Sand (8C) 15.01 1.520 062.2 284 46 18 28 3 ds R 262 | 02 16
- | .. |Clayey Sand (SC) 1498 | 1512 | 645 | 235 | 47 17 | 29 4 s T
B o.u us NIHSLL &AL V.LL £
Direct 5
I 10.5 | Clayey Sand (SC) 15.98 1531 65.0 284 49 19 26 2 ds e - 921 | 17
Direct i
I 12 | Clayey Sand (SC) 15.70 1515 | 643 | 279 49 19 | % 3 ds e - |0 4
£ 55 Gravelly Silty Sand Direct
] 135 (SM-GM) 17.93 1.627 58.1 26.3 40 16 23 20 ds Shear - 0.18 18




RECOMMENDATIONS

Site : Akkulam Children’s Park Date : 04/09/23

The top layer is filled earth and havingno N values. Beyond this there is layer of week soil
having N value less thain 5, 50 it has low Leailig capacity foi Shallow foundation. 1t is
recommended to provide Rotary drilled concrete pile foundation. The Piles should rest on
hard lateritic layer having N value greater than 50 and should penetrate into that hard layer
for at least 2 times the diameter of pile to support column loads. Based on the above,
following recommendations are made;

Borehole | Depth of pile from existing

Safe vertical compressive load, t

Pile diameter, m
No ground level, m

0.60 o o

BH-01 15m plus socketed length 40 S0

IL

1.

For arriving the frictional force, the top 2.0 m of soil is discarded. Factor of safety of 2.5

for side friction and 3 for end bearing are taken for the design.

The sub structure should be constructed as per latest 1S code and it should be certified by
a qualified engineer.

The load bearing capacity of pile should be ensured by conducting initial pile load test as
per[S.2911 (Part IV) and Routine pile load test should also be conducted for working piles
as per .S specification.

Quality of piling like concreting, diameter of pile, depth of pile, etc should be ensured by
sonic pile integrity test.

These recommendations are based on the bore hole data obtained. If any variation in the
soil profile is observed during the construction it should be referred to a Geotechnical
Engineer.

Renjith R P

Mtech Geotechnical Engineering
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THE TECHNICAL INVESTIGATION OF
THE GLASS BRIDGE IN AKKULAM TOURIST VILLAGE,
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REPORT ON THE TECHNICAL INVESTIGATION OF
THE GLASS BRIDGE IN AKKULAM TOURIST VILLAGE,
AKKULAM, THIRUVANANTHAPURAM

Ref: 1. Your letter No. DOT/8151/2023-P9 dated 08-11-2023
2. CED/CON/TMMP/SAS/RDP/2024021 dated 07/03/2024
3. Our email dated 04 — 04 — 2024
4. Site visit and inspection conducted on 06 — 04 — 2024

1. PREAMBLE

Department of Civil Engineering (CED), NIT Calicut received a letter (Ref. 1) from the
Department of Tourism requesting us to conduct the technical inspection and safety audit of the
Glass Bridge and Floating bridge structures deployed at various locations in the state of Kerala.
CED, NIT Calicut has conveyed willingness to undertake the work and conveyed the
consultancy fee vide letter (Ref.3) above. Glass bridge at Akkulam, Thiruvananthapuram was
one among the identified glass bridges for inspection. As part of this, it was decided to conduct
a site visit to the Akkulam glass bridge site on 06 — 04 — 2024 (vide Ref. 3). Accordingly, Dr.
T M Madhavan Pillai, Professor, Dept. of Civil Engg., NIT Calicut visited the site and inspected
the glass bridge on 06 — 04 — 2024. Dr. Vishnu J Menon, Director, VYBECOS, Sri. Nandhu C
S, AE, Thiruvananthapuram Corporation, Sri. Suresh Kumar B, Senior Manager (Projeéts),
DTPC Thiruvananthapuram and few other officials were also present during the site visit and

inspection.
2. INSPECTION OF THE GLASS BRIDGE

A detailed visual inspection of the glass bridge was carried out to assess the quality of
construction and functionality of the bridge. All the available documents, viz. the soil
: investigation report, structural design basis report, the structural drawings, and a sample
inspection register report were examined. Instructions were given to furnish a copy of all the

documents including that of the detailed analysis and design report of the glass bridge.
2.1 General description of the bridge structure

The total length of the bridge deck is about 54m. The bridge structure is made of steel tubular
sections and supported on three steel lattice towers. The height of the tower at the near end is
about 6m and the height of other two towers is about 24m. As per the structural drawings, the
towers are supported on pile foundation. The width of the bridge deck is 2.40m. The plate 1

gives a general view of the glass bridge.

Report on the technical investigation of the glass bridge in Akkulam tourist village, Akkulam, T) hiruvananthapuram
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2.2 Comments on the inspection of the glass bridge

Upon the visual inspection, it was observed that there are no safety and stability concerns to the
bridge structure. All the structural steel sections seem to be adequate with no distress noticed.
However, the splicing of the vertical members in the middle lattice tower has only two angle
sections welded at two opposite corners (Plate 2), which was inadequate. Instruction was given
to provide four angle sections instead of two. This has been carried out subsequently and the
details were furnished to us (Plate 3)

Plate 1. General view of glass bridge.

Report on the technical investigation of the glass bridge in Akkulam tourist village, Akkulam, Thiruvananthapuram
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Plate 2 Inadequate splicing connection (as observed at the site)

Plate 3 Corrected splicing connection (as furnished by the client)

3. SCRUTINY OF DESIGN DOCUMENTS

It is noticed that the structural design and drawings has been scrutinized and approved by the
Department of Civil Engineering, College of Engineering, Thiruvananthapuram. Hence a

detailed scrutiny of the design and drawings has not been done from our end. However, a

Report on the technical investigation of the glass bridge in Akkulam tourist village, Akkulam, T} hiruvananthapuram
Job No. CED/CON/ TMMP/SAS/RDP/2024021 Page 3 of 4



preliminary analysis and design check reveals that the bridge structure is safe and all the steel
structural sections are adequate.

It is to be noted that we could not check the foundation details at site. However, as per the
structural drawings, the towers are supported on pile foundation, depth of piles being 15m from
the ground level. This was confirmed by the officials present during the site visit also. Thus,
presuming that the foundation has been provided as per the approved structural drawings, the

foundation of the glass bridge is also safe and adequate.
4. CONCLUSION

Based on the site inspection, careful examination of the glass bridge structure and verification

of available documents, the following conclusions are made with regard to the scope of the work.

I. The structural design and drawings of the glass bridge is found to have been vetted by

competent and authorised vetting agency.

|35

. All the structural steel sections used in the glass bridge structure have adequate strength and
stability.
3. Presuming that the foundation has been provided as per the approved structural drawings,
the foundation of the glass bridge is also safe and adequate.
4. The glass bridge structure at Akkulam Tourist Village, Akkulam, Thiruvananthapuram has

adequate structural stability and is deemed to be safe.

The following measures have to be taken so that the structural stability is not risked in the future.
1. The bridge structure has to be inspected periodically, preferably every year, for possible

corrosion and other distress.

o

- All the steel structural members have to be re-painted every two years.

3. Every possible measures have to be taken to avoid developing scratches in the glass deck.
. These scratches may lead to unstable cracks in the glass deck, upon constant use. If possible,
the public may be urged to wear disposable foot gloves in the glass bridge.

4. The current inspection schedule being practiced now, shall be continued.

------------------------- - End of Report
CHU-Ma Doy . P
Dr. T.M. Madhavan Pillai Dr Sajith A.S.
: (Coordinator)
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CED/CON/TMMP/SAS/RDP/2024021 13/01/2025

To
The Director,
Office of the Tourism Director,
Department of Tourism, Park View,
Trivandrum 695 033.

Sub: Technical investigation of the glass bridge in Akkulam Tourist Village, Akkulam —
Recommendation for the fixing of glass suggested by CII representative — reg.

Ref: 1. Your letter No. DOT/8151/2023-P9 dated 08-11-2023
CED/CON/TMMP/SAS/RDP/2024021 dated 07/03/2024

Our email dated 04 — 04 — 2024

Site visit and inspection conducted on 06 — 04 — 2024

Report of Technical investigation issued by CED, NIT Calicut dated 08-05-2024.
Meeting of the Technical committee at Glass Bridge Akkulam on 29-10-2024

Guidelines for fixing of glass bridge given by CII representative

\xo\‘u‘:xawgo——

Dear Sir/Madam,

This is in connection with the technical investigation of the glass bridge in Akkulam
Tourist village. In fact, Department of Civil Engineering, NITC has given the technical report
in this regard vide Ref.5 above. After this, the meeting of the technical committee for glass
bridge was held on 29-10-2024 at the glass bridge site. Later, another meeting (online) of the

_ technical committee was held on 12" December 2024. In that meeting it was decided to suggest
methodology and guidelines for re-fixing the three layers of glass in the bridge. Subsequent to
this, the representative from the Confederation of Indian Industry (CII) shared the guidelines.

We have reviewed the same and hereby recommend the suggestions for re-fixing the
glass in Akkulam Glass Bridge. It is also recommended to follow this as a standard procedure
Sfor the glass bridges to come up in future.

The drawing is enclosed with this letter.

Thanking you,

Your truly,

YITEITYSE & Lo —4
,,JBmtessm & tleadnqineering
< T ity faam
Natio! \s%: ute of Tecnnology Calicut

T Wi W siawe
itz / Calicut - 673601




AKKULAM TOURIST VILLAGE TYPICAL FLOOR
GLASS SUGGESTION DRAWING
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