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DISCLAIMER

This report includes the findings of the Site inspections carried out at Chanderkunj Army
Towers of M/s Army Welfare Housing Organization. This report is issued within the scope
of contract, documents submitted and does not perpetuate into compliance to any statutory
regulations and / or codes of any country/region. The discussion of facts, as determined
by the investigator, and the views expressed in the report do not assume and are not
intended to establish the existence of any duty at law on the part of M/s Army Welfare
Housing Organization, their employees or agents, contractors or any other party. This
report neither determines nor implies liability. All the information provided in this report
is based on the condition of site as on the date of audit/inspection and the information and
access provided to the inspector. This report is only a third-party observation and is not a
certificate of any assurance to any party regarding the future condition of the site. Under
no circumstances shall Bureau Veritas (India) Pvt Ltd, it's employees or the inspector shall
be in any way responsible or liable for any accidents, incidents, damage to life, property

or any other legal issue arising out of the site mentioned in this report directly or indirectly.

- Bureau Veritas (India) Pvt. Ltd
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INTRODUCTION

The “AWHO Club House” structure/building located in the premises of M/s Army Welfare Housing
Organization Kochi District, Kerala, is a conventional reinforced cement concrete framed structure
with infilled masonry walls. The building comprises of ground and first floor only. Building was

reported to be constructed about 07 years back since then it is in service.

The concemed authorities of AWHO wanted to ascertain the soundness of the existing building. In
view of this the concerned authorities made a reference to M/s. Bureau Veritas to evaluvate the

soundness of the existing Club House building.

In response to this, a detailed investigative study involving visual inspection and various
nondestructive and lab tests were carried out by us during 17" February 2023 to 18" February 2023
at site. This report, in brief, summaries the outcome of the test results, inference drawn, proposed

restoration measures and conclusions made thereon.

PHYSICAL OBSERVATIONS

Following are the physical observations made consequent to detailed inspection of the above-

mentioned building:

Ground Floor

- No signs of settlement in foundation system was observed in any part of the building.

Minor separation cracks were observed at the junction of RC members and masonry wall at few

locations.

(Refer Sketch DWG No. DM/ CH/ GF, 1F-01)

First Floor

Peeling of paint, growth of fungus and damp patches were observed over the external masonry walls
in staircase regions at several locations.
Minor separation cracks were observed at the junction of RC members and masonry wall at several

locations.

(Refer Sketch DWG No. DM/ CH/ GF, 1F-01)
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1.

2

Terrace Floor

Cracks were observed in overhead tank wall at few locations.
Stagnation of water were observed over the terrace flooring at few locations.
Leakage of water was observed from RC overhead tank at isolated location.

(Refer Sketch DWG No. DM/ CH/ TF-02)

INVESTIGATIVE TESTS

In order to evaluate the soundness of the building, following investigative studies were resorted to:

Semi-Destructive Core test to assess the quality/ strength of in-situ concrete in identified

RC members.

Non-destructive Ultrasonic Pulse Velocity test to assess the quality/ homogeneity of in-situ

concrete.

3. Rebound Hammer test on RC members to assess the estimated strength of in-situ concrete nearer to

the surface.

4. Cover meter studies to assess the cover provided to the rebars in RC members.

1.

Semi-destructive core test to assess the quality / strength of in-situ concrete in

identified RC members.

Semi-Destructive test such as core test was resorted to in order to assess the strength of in- situ

concrete in first floor RC Column. One core sample was extracted from first floor RC Column.

The extracted core samples were subjected to compressive strength test after necessarytrimming

and capping as per the guidelines in IS: 516 (Part-4) 2018.

The results of Semi-Destructive core test indicate that the compressive strength of concrete in

tested core extracted from identified RC Column is 25.2 N/sq.mm.
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ACCEPTANCE CRITERIA:

As per the clause 17.4.3 of IS: 456-2000 (Reaffirmed 2016), concrete in the member represented by
a core test shall be considered acceptable if the average equivalent cube strength of the cores is
equal to at least 85% of the cube strength of the grade of concrete specified for the corresponding

age and no individual core have a strength less than 75%.

. Non-destructive Ultrasonic Pulse Velocity test to assess the quality/ homogeneity of in-situ

concrete.

Ultrasonic Pulse Velocity test was conducted on RC members in order to assess the quality of in-
situ concrete. The test was conducted using “PUNDIT LAB+” (Portable Ultrasonic Non-
Destructive Digital Indicating Tester) equipment from M/s. Proceq, Switzerland, as per the
guidelines in Indian Standards IS:516-(Part-5/sec-1)-2018. Direct & Semi-Direct method of probing

was adopted during testing.

From the results of the Ultrasonic Pulse Velocity test, it is inferred that the quality of concrete in
the tested regions of RC members is found to be “Good Concrete” as per 1S:516-(Part-5/sec-1)-
2018. Results of the tests & quality grading reference chart are furnished in Test Report.

Rebound Hammer test on RC members to assess the estimated strength of in-situ concrete

nearer to the surface.

Rebound Hammer test was carried out on the RC slabs at random and accessible regions to assess
the surface hardness and strength of in-situ concrete. The test was conducted using Schmidt
Rebound Hammer from M/s. Proceq, Switzerland as per the guidelines in Indian Standard
IS: 516 (Part-5/ Sec—4) : 2020. The results of the tests are tabulated in Test Report and

corresponding strength chart reference.

The results of tests indicates that, the estimated compressive strength of in-situ concrete in the tested

RC members at tested locations is in the range of 22 N/mm? to 34 N/mm?.
Cover meter studies to assess the cover provided to the rebars in RC members.

Cover meter studies were carried out on RC members at random, in order to assess the thickness of

cover concrete. The test was conducted using Profometer-5* from M/s. Proceq, Switzerland as
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per the guidelines in BS 1881-204:1988 & as per manufacturer’s manual. The results of the test are
tabulated in Test Report.
From the results of the test, it is found that cover concrete provided to the rebars is adequate in most

of the tested RC members.

INFERENCES

Following are the inferences drawn, based on the detailed physical observations, results of various
Non-destructive tests:
Dampness/ damp patches/ growth of fungus and peeling of paint in masonry wall are mainly due to

the constant spilling of water from overhead tank.

Separation cracks observed are due to dissimilar materials, improper filling of joints / not provided
with mesh between masonry and RC members during construction stages. Further, thermal effects

caused by expansion and contraction of building have aggravated the cracks.
Stagnation of water over terrace is mainly due to inadequate slope provided in WPC.
Cracks in plaster might be due to shrinkage effect.

From the results of the non-destructive ultrasonic pulse velocity test & rebound hammer test, it is
inferred that the quality/strength of concrete in tested regions of RC members is found to be

satisfactory.

From the results of covermeter studies, the cover provided to the rebars is adequate in most of the

tested RC members.

RESTORATION MEASURES

Treatment for debonded / dampness/deteriorated plaster in masonry walls.
The deteriorated /debonded plaster on masonry walls shall be totally removed by gentle chipping.
The mortar joints shall be deeply racked for about 10 to 15 mm & repointed using CM 1:4 as per
standard practice.
Re-plastering to be carried out using 1:4 cement mortar as per specification added with
polypropylene fibres and cured as per standard practice.
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b) Treatment for separation cracks between masonry walls and RC members.

6.0

¥,

Existing plaster in the region about 20 mm on either side of the crack should be removed and loose
particles shall be cleaned using wire brush.

‘U’ groove of 12 mm wide 6 mm deep shall be made all along the crack at the interface of masonry
wall and RC member junction and cleaned.

Groove shall be filled with flexible sealant line tackseal/ Polysulphate sealant/ silicon sealant or any
other equivalent.

Treatment should be carried out as per sketch.

(Refer Sketch DWG No. RM/01)

CONCLUDING REMARKS

The Existing “AWHO Club House” structure/building located at M/s Army Welfare Housing
Organization Kochi District, Kerala, as it stands is structurally sound. However, minor
distressed region of the building call for appropriate restoration measures as recommended

above.

On carrying out the above-recommended restoration measures effectively under the guidance
of experienced technical personnel and by an experienced agency, the distressed members of the

structure will be rendered normal and serviceable.

Further, it is needless to emphasize that periodic maintenance of the structure should be strictly

adhered to for effective functioning and life enhancement of the structure.

CHETHAN HR AVINASH J
Engineer- NDT Technical Manager-NDT & RR
(PAN INDIA)
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Bureau Veritas (India) Private Limited
Construction Services Laboratory

No. 33/1178 F1, New # CC 47/1937 & 47/1938
Chalikavattom, Kumbalapally Road, Vennala P.O.
Ernakulam - 682 028. INDIA

Tel.: +91 484 2414728

Email: cochin.lab@bureauveritas.com TEST REPORT TC-6369
Test Order/Report No. BVIPL/CONCRETE CORE: KL/1907/4/2023 Date: 18/04/2023
Date of Receipt: 18-04-2023 Page | of |
ULR-TC636923000001030F
ARMY WELFARE HOUSING ORGANIZATION
C/o Prasanna Vihar, Marine Drive, Mechanical Testing
Oppo.High Court, Kochi-682031 Building Materials
TEST REPORT ON CONCRETE CORE TEST
Source Of Sample Sample supplied by the Customer
Contract No/Proposal No 17671143/IND.B.7.2022.300DR-R3 DT.25.10.2022
Customers Reference B/03029/S81/job Work/CHN/AWHO Dated 30-12-2022
Project# Structural Stability of Chanderkunj Residential Army
Towers of Army Welfare Housing Organisation
{(AWHO) Located at Silver Sand Island, Vyttila, Kochi
Kerala
Members tested RC Columns
Date of Core Extraction 03.03.2023
Date of test 09.03.2023
Grade of Concrete#f M30
Reason for Testing To ascertain the quality/ strength of in-situ concrete
Age of concrete : More than 28 days #
Capping Materials Used EP10 Hardner (Part A) & EP10 Base (Part B)
From M/s Fosroc Conbextra
Condition of Sample Satisfactory
Test Method [S: 516 Part 4: 2018
Corrected
Lore : Max. Core Correction COF.' ceter Equivalent
length Core Core z cvlinder :
SL = . X failure comp. I/d factor 5 cube Type of
: 1D# ) diameter | Weight . comp. :
No : load strength | Ratio for (I/d) strength++ failure
(mm) | (d) (mm) | (ke)## : : ; strength ;
(kN) | (N/sq.mm) ratio+ g (N/sq.mm)
#t (N/sq.mm)
H#i#
Club
House
RC Typical
1 | Colunn | 110.0 68.0 0.924 72.2 21.06 1.618 0.958 20.18 252 Compressive
1-2/E Failure
First
Floor

#if Core length and core weight after trimming and capping
### After applying correction factor for diameter of core which is less than 100 mm (i.e. Corrected Core Comp Strength,
= Core Comp Strength * 1.06) 15:516-Part 4 :2018, Clause : 8.4.1
+ For I/d ratio, correction factor= 0.11(1/d)+0.78 as per 1S:516-Part 4:2018, Clause 8.4.2
++ Equivalent cube compressive strength = 1.25 x corrected cylinder compressive strength as per 1S:516-Part 4:2018,

Clause 8.4.2

# As furnished by the customer
Note: 1. Any correction invalidates this report.

for BUREAUVERITAS (INDIA) PRIVATE LIMITED
Construction Sen Dﬂes Labor atory

s
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All services are rendered in accordance with Bureau Veritas General conditions of service.
Kindly refer to the T&C at www.bureauveritas.co.in— General Terms & Conditions— General terms & Conditions-BVIL
Regd. Office: 72, Business Park, Ground Floor, Marol Industrial Area, MIDC, Cross Road 'C’, Andheri (East), Mumbai - 400 093, INDIA « www.bureauveritas.co.in

ed by the customer fof which the Iaboratory has no control. Sampling not done by laboratory, results relate to the sample tested only.
notBETeproduced either in full orin part without prior written consent of the issuing authority.



Bureau Veritas (India) Private Limited
Construction Services Laboratory
43, 45-47, Pete Chennappa Inds. Estate
1st Main, Magadi Road, Kamakshipalya
Bangalore - 560 079. INDIA

Tel.: +91 80 23011800

Email: bangalore.lab@bureauveritas.com TEST REPORT - TC-6006
Report No.:BVIPL:HC:K1./1218/3/2023/1a Date:23.03.2023
Test order dated: 11.03.2023 Page: 1 of 1

Army Welfare Housing Organisation ULR-TC600623100004614F

C/o Prasanna Vihar, Marine Drive, s
Opp. High Court, Kochi — 682 031. CHEMICAL TESTING
Building Materials

CHEMICAL TEST REPORT ON HARDENED CONCRETE SAMPLES

Source of Sample : Samples supplied by the customer
Customer’s Reference : Letter No. B/03029/SS1/Job Work/CHN/AWHO dated 30.12.2022
Condition of samples :  Satisfactory
UIN No. : 23010898
No. of samples tested : 1(One)
Project # :  Carrying out structural Assessment and Consultancy for Analysis, NDT,
Retrofitting Scheme at AWHO Project SSI, Kochi
Period of test 1 20.03.2023 t0 23.03.2023
Test Method . IS: 14959 (Part IT) 2001 (Reaffirmed 2021),
BS:1881 (Part 124) — 2015
Name of Test
SL Chloride content - Acid Soluble Sulphate as (SO5)
No. Identification # (% by mass of cement
(%o by mass) (kg/cu.m) § in concrete mix)
First Floor RC Beam
' | (1-2/B) of Club House S ol 044

For reinforced
concrete or plain
concrete containing
embedded metal, max.
acid soluble chloride
content in concrete
should not exceed 0.6
kg/cu.m.

Total water-soluble
sulphate content as S0,
should not exceed 4%
by mass of cement in
the concrete mix.

Requirements as per
15:456-2000 ——
(Reaffirmed in 2021)

$ Chloride Content is Calculated by taking average density of Hardened Concrete as 2400 kg/Cu.m
# As furnished by the customer
Note: 1. The results relate only to the items tested.
2. Report shall not be reproduced, except in full, without the written approval of the lab.
3. Any correction invalidates this report.
for BUREAU VERITAS (INDIA) PRIVATE LIMITED
Construction Services Laboratory

\ A &\0‘3\"1{] QB
L%HAGWAN. S

Assistant Manager - Chemical Lak

**END OF THE REPORT**

*Indicates information supplied by the customer for which the laboratory has no control. Sampling not done by laboratory, results relate to the sample tested only.
The contents of the report shall not be reproduced either in full or in part without prior written consent of the issuing authority.

All services are rendered in accordance with Bureau Veritas General conditions of service.

Kindly refer to the T&C at www.bureauveritas.co.in— General Terms & Conditions — General terms & Conditions-BVIL

Regd. Office: 72, Business Park, Ground Floor, Marol Industrial Area, MIDC, Cross Road ‘C’, Andheri (East), Mumbai - 400 093, INDIA « www.bureauveritas.co.in
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Report No.:BVIPL:HC:K1L./1218/3/2023/1b Date:23.03.2023
Test order dated: 11.03.2023 Page: 1 of 1

Army Welfare Housing Organisation
C/o Prasanna Vihar, Marine Drive,
Opp. High Court, Kochi — 682 031.

CHEMICAL TEST REPORT ON HARDENED CONCRETE SAMPLES

Source of Sample . Samples supplied by the customer
Customer’s Reference . Letter No. B/03029/SSI/Job Work/CHN/AWHO dated 30.12.2022
Condition of sarhiples . Satisfactory
UIN No. : 23010898
No. of samples tested : 1(One)
Project # : Carrying out structural Assessment and Consultancy for Analysis, NDT,
Retrofitting Scheme at AWHO Project SSI, Kochi

Period of test : 20.03.2023 to 23.03.2023
Test Method :  Laboratory Developed Method (BVIPL/CHEM/SOP/Concrete pH)

SL Name of Test

No. Identification # pH

First Floor RC Beam (1-2/E)
k of Club House =

# As furnished by the customer

Note:

1. The results relate only to the items tested.
2. Report shall not be reproduced, except in full, without the written approval of the lab.
3. Any correction invalidates this report.

for BUREAU VERITAS (INDIA) PRIVATE LIMITED

Construcﬁ(:ns;v}ces Laboratory
By 2122

5 1\%3\
BHAGWAN. S
Assistant Manager - Chemical Lab 725853
**END OF THE REPORT**

Bureau Veritas (India) Private Limited Regd. Off. : 72 Business Park, Ground Floor Off./Labs : Ahmedabad, Baroda
Construction Services Laboratory Marol Industrial Area, MIDC, Cross Road ‘'C’ Bhopal, Chennai, Cochin, Coimbatore
43, 45-47, Pete Chennappa Inds. Estate, 1st Main Andheri (East), Mumbai - 400 093. INDIA Delhi, Goa, Hubli, Hyderabad, Indore
Magadi Road, Kamakshipalya, Bangalore - 560 079 Tel.: +91 22 62742000 Fax: +91 22 62742008 Kakinada, Kandla, Kolkata, Mangalore
Tel.: +91 80 23011800 Fax: +91 80 26716833 www.bureauveritas.co.in Nagpur, Nashik, Pune, Raipur, Surat

bangalore.lab@in.bureauveritas.com CIN: U74210MH2001PTC 134262 Trichy & Visakhapatnam
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Contract No — 17671143/1

Date of Receipt — 27/12/2022
M/s. Army Welfare Housing Organization

Pvt. Ltd.
Attimabbe Road,
Banashankari 2™ Stage, Bangalore -560070
Ph: 080-26980200, Mob: +918050118118

Mail Id : ndt.bangalore@bureauveritas.com

Veritas India

TEST REPORT

ULR No —TC600623200000115F
Date of submission — 25% April 2023
Page No. 01 of 04

C/o Prasanna Vihar, Marine Drive,
Opp. High Court, Kochi — 682 031. NDT
RESULTS OF ULTRASONIC PULSE VELOCITY TESP@UHdmg Materials

Project

Members tested
Period of test
Grade of concrete
Age of concrete
Test instrument

Make
Test method
Technical reference

Soundness Assessment of existing awtl V48 GBg/ete Structures

Building in the premises of M/s Army Welfare Housing
Organization, Kochi, Kerala.

RC Columns, Beams & Slab

17" February 2023 to 18™ February 2023

M30"

More than 28 days”

PUNDIT LAB+ (Portable Ultrasonic Non-destructive
Digital Indicating Tester)

M/s. Proceq, Switzerland

Direct & Indirect Method

a. Indian Standard IS: 516 (Part-5/Sec 1)-2018

b. Instrument manual furnished by M/s. Proceq, Switzerland

SL Floor / Member Grld Pui::i;’;%il ty |
o
e Ifiéntlficaltlon Identlficaltulnll - ]: 'Sec)
ound Floor

1 B2 3.75
2 Ad 4.45
3 A6 5.15
4 i el Refer quality
5 7C 4.47 grading chart for in-

RC Column situ concrete
6 7D 4.83
7 6E 4.91
8 2D 4.91
9 2C 4.54
10 1D 3.80

A

AYINASH
*Indicates information supplied by the customer for which the laboratory has no control. Sampling not done by Iabura'tnry fs relate to ﬁﬂe 5@ E{x 5%5 d only.
The contents of the repart shall not be reproduced either in full or in part without prior written consent of the is: Lul;lgauibon;y' \ia er - ; 'im
f vian &g
Allservices are rendered in accordance with Bureau Veritas General conditions of service.

Kindly refer to the T&C at www.bureauveritas.co.in- General Terms & Conditions - Ganeral terms & Conditions-BVIL

Regd. Office: 72, Business Park, Ground Floor, Marol Industrial Area, MIDC, Cross Road 'C', Andheri (East), Mumbai - 400 093, INDIA « www.bureauveritas.co.in
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Veritas India Pvt. Ltd.
13" Cross, Attimabbe Road,

Banashankari 2™ Stage, Bangalore -560070
Ph: 080-26980200, Mob: +918050118118
Mail Id : ndt.bangalore@bureauveritas.com

Contract No— 17671143/1
Date of Receipt — 27/12/2022

(BUREAU.
VERITAS e

ULR No — TC600623200000115F
Date of submission — 25" April 2023

Page No. 02 of 04

1 2 : 3 4 5

11 RC Column 1E 3.65

12 C/2-4 3.82

13 B/3-4 3.82

14 B/7-6 3.91

15 RC Beam D/6-7 391

16 5/D-E 3.65

17 1/D-C 3.19

18 D/5-6 3.91

19 C-B/2-4 422"

20 2-4/B-A 3.74*

21 RC Slab A-B/7-6 3.75" Refer quality

22 6-7/D-E 49Dk grading chart for in-

23 T P situ concrete
First Floor

24 7D 3.52

25 6E 3.65

26 2D 4.00

27 1D 4.19

28 RC Column E4 3.65

29 2A 3.52

30 6A 3.65

31 B7 3.65

32 C7 3.65

.

ind A S :
“Indicates information supplied by the customer for which the laboratory has no control. Sampling not done by Iaboramné}";a\gélﬁ}erﬁapt\é\todﬁé éamﬁ?i tested ctgly.
A1AY

The contents of the report shall not be reproduced either in full or in part without prior written consent of the issuing authority.”
All services are rendered in accordance with Bureau Verilas General conditions of service. b T B v)I'
Kindly refer to the T&C at www.bureauveritas.co.in— General Terms & Conditions— General terms & Conditions-BVIE' '
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Bureau
No0.1030,

Veritas India Pvt. Ltd.
13t Cross, Attimabbe Road,

Banashankari 2" Stage, Bangalore -560070
Ph: 080-26980200, Mob: +918050118118
Mail Id : ndt.bangalore@bureauveritas.com

Contract No — 17671143/1
Date of Receipt — 27/12/2022

ULR No —TC600623200000115F
Date of submission —25" April 2023

Page No. 03 of 04

1 2 3 4 5
33 RC Column 2B 3.65
34 D/7-6 4.32
35 E/2-3 4.12
36 C’/1-2 4.10
RC Beam

37 D/1-2 4.10
38 C/4-5 3.80
39 C/2-3 3.59

& L +
40 D-E/7-6 428 Rteraiality
41 2-3/E-D 416" grading chart for in-

situ concrete
42 RC Slab 1-3/E-D 434"
43 1-2/C’-D 3.81°
44 2-1/A-B 3.79*
Terrace Floor
45 Column (left side) 4.23
46 Beam (left side) 4.16
RC Overhead Tank

47 Slab loc:1 (bottom) 370"
48 Slab loc:2 (bottom) 3.84*

#Refer sketch DWG.REF.No GL/ CH/ GF, 1F-01 & GL/ CH/ TF-02 for Floor / Member / Grid
Identification.
*As furnished by the customer.

Note-1:

+As per Clause 2.4.3.2.5 1S: 516 (Part-5/Sec1):2018, 0.5km/sec is been added to the reading
above 3km/sec.

Note-2:

1. The results relate only to the sample tested.
Report shall not be reproduced, expect in full, without the written approval of the lab.

2
3. The report shall be read in line with disclaimer given at rear side of the report.
4

Any correction invalidate this report.

*Indicates information supplied by the customer for which the laboratory has no control. Sampling not done by laboratorys
The contents of the report shall not be reproduced eilherin full or in part without prior written consent of the issuing authority,
Allservices arerendered in accordance with Bureau Veritas General conditions of service.

Kindly refer lo the T&C at www.bureauveritas.co.in— General Terms & Condilions — General terms & Conditions-BVIL i
Regd. Office: 72, Business Park, Ground Flaor, Marol Industrial Area, MIDC, Cross Road 'C', Andheri (East), Mumbai - 400 093 INDIA

Technical ¥

>

relate to the sample tested only.

ASH. J

b .in,
w. Lfraaa,:\iajlis -EP tn::_%,‘

\.LB

iai




Page No. 04 of 04
REFERENCE QUALITY GRADING CHART FOR

(ULTRASONIC PULSE VELOCITY TEST)

Instrument : PUNDIT [Portable Ultrasonic Non-Destructive Digital
Indicating Tester]
Make : M/s. Proceq, Switzerland

i) For Concrete (SM25)

'Puls_e Velocity (Km/sec) Concret_e Quzility Grading
Below 3.5 Doubtful
3.5t04.5 Good
Above 4.5 Excellent

ii) For Concrete (>M25)

" Pulse Velocity (Km/sec) iR e Concrete Quality 'Gradilig
Below 3.75 Doubtful
3.75 to 4.50 Good
Above 4.50 Excellent

Note: Concrete quality grading for different velocity criterion as reproduced from Table-1 of IS 516
(Part 5/Sec1): 2018 Clause 2.5.2 Amendment November -2019.

In case of “Doubtful quality”, it may be necessary to carry out further testing.

s s s s ok ok

*Indicates information supplied by the customer for which the laboratory has no control. Sampling not done by laboratory, results relate to the sample lested only.
The contents of the report shall not be reproduced either in full or in part without prior written consent of the issuing authority.
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Bureau

No.1030,

Veritas India

Contract No — 17671143/2
Date of Receipt — 27/12/2022 Date of submission —25% April 2023

M/s. Army Welfare Housing Organization Page No. 01 of 04
C/o Prasanna Vihar, Marine Drive,
gh Court, Kochi — 682 031.

Opp. Hi

13t Cross, Attimabbe Road,
Banashankari 2™ Stage, Bangalore -560070
Ph: 080-26980200, Maob: +918050118118
Mail Id : ndt.bangalore@bureauveritas.com

Pvt. Ltd.

TEST REPORT
ULR No - TC600623200000116F

RESULTS OF REBOUND HAMMER TEST

Project

Members tested
Period of test
Grade of concrete
Age of concrete
Test instrument

Make

Position of hammer
Technical references

Soundness Assessment of existing AWHO Club House
Building in the premises of M/s Army Welfare Housing
Organization, Kochi, Kerala.

RC Columns, Slab & RC wall.

17" February 2023 to 18™ February 2023

M30

More than 28 days® NDT

Schmidt Hammer Building Materials

M/s. Proceq, Switzerland Reinforced Concrete Structures
Vertically upwards

1. Indian Standard IS: 516(Part 5/Sec 1):2020
2. Instrument manual furnished by M/s. Proceq, Switzerland

SL o6 Nember Grid RA:;;EEE >
- No. Identlficatlon# Identlﬁcatlon# sl eee miat s
e _ | Number®
0 2 e a0
Ground Floor
1 B2 22
2 A4 24
3 A6 24
4 — = Refer reference
5 7C 24 chart for estimated
compressive strength
6 RC Column 7D 24 range of in-situ
concrete
7 6E 24
8 2D 22
9 2C 24
10 1D 30
11 LE 36

B>

*Indicates infermation supplied by the customer far which the laboratory has no control. Sampling not done by lab: ry, results relate to the sample lested only.

The contents of the report shall not be reproduced either in full ar in part without pnorwntlen consent of the issui
All services are rendered in accordance with Bureau Veritas General conditions of service.
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Bureau Veritas India Pvt. Ltd.
No.1030, 13t Cross, Attimabbe Road,
Banashankari 2™ Stage, Bangalore -560070
Ph: 080-26980200, Mob: +918050118118
Mail Id : ndt.bangalore@bureauveritas.com

B
VERITAS s

Contract No—17671143/2 ULR No — TC600623200000116F
Date of Receipt — 27/12/2022 Date of submission — 25" April 2023
Page No. 02 of 04
1 2 : 3 4 _ 5 -
12 C-B/2-4 26
13 2-4/B-A 26
14 RC Slab A-B/7-6 26
15 6-7/D-E 30
16 6-7/D-C 30
First Floor
17 7D 24
18 6E 26
19 2D 24
20 1D 30
21 RC Column E4 26 Refer reference
) A 28 chart for estimated
compressive strength
23 6A 26 range of in-situ
24 B7 26 concrete
25 C7 26
26 2B 24
27 D-E/7-6 38
28 2-3/E-D 34
29 RC Slab 1-3/E-D 34
30 1-2/C’-D 36
31 2-1/A-B 28
Terrace Floor
32 Column (left side) 20
RC Overhead Tank
33 Beam (left side) 30 A
AN\

*Indicates information supplied by the customer for which the laboratory has no contral. Sampling not done by laboratory) fe to the sample tested only.
The contents of the report shall not be reproduced either in full ar in part without prior written consent of the issuing authority.
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Bureau Veritas India Pvt. Ltd.
No.1030, 13! Cross, Attimabbe Road,
Banashankari 2" Stage, Bangalore -560070
Ph: 080-26980200, Mob: +918050118118
Mail Id : ndt.bangalore@bureauveritas.com

\'EHITAS 1C-6006

Contract No — 17671143/2 ULR No — TC6006232000001 16F
Date of Receipt — 27/12/2022 Date of submission — 25" April 2023
Page No. 03 of 04

# Refer sketch DWG.REF.No GL/ CH/ GF, 1F-01 & GL/ CH/ TF-02 for Floor / Member / Grid

Identification.
+ After applying necessary correction factor for impact position of Hammer.
*As furnished by the customer.

Note-1:

The estimation of strength of concrete by rebound hammer method cannot be held to be very
accurate and probable accuracy of prediction of concrete strength in a structure is +25%.
Depending upon correlation curve and methodology adopted for establishing correlation between

rebound index and likely compressive strength as per clause 8.1 of IS 516 (Part5/Sec4):2000.

Note-2:
1. The results relate only to the sample tested.
2. Report shall not be reproduced, expect in full, without the written approval of the lab.

The report shall be read in line with disclaimer given at rear side of the report.

*"s\! NASH. J
Technical Manager HDT &RR

5]

e

Any correction invalidate this report.

*Indicates information supplied by the customer for which the laboratory has no control. Sampling not done by laboratary, resulls relate lo the sample tested only.
The contents of the report shall not be reproduced either in full or in part without prior written consent of the issuing authority.

All services are rendered in accardance with Bureau Veritas General conditions of service.

Kindly refer to the T&C at www.bureauveritas.co.in— General Terms & Conditions— General terms & Conditions-BVIL

Regd. Office: 72, Business Park, Ground Floor, Marol Industrial Area, MIDC, Cross Road 'C', Andheri (East), Mumbai - 400 093, INDIA + www.bureauveritas.co.in



REFERENCE STRENGTH CHART
FOR REBOUND HAMMER TEST

Test instrument
Make
Type

Technical reference :

Schmidt Hammer

M/s. Proceq, Switzerland
N-34

1. IS 516 (Part 5/Sec4): 2020

2. Instrument manual furnished by
M/s. Proceq, Switzerland

Page No. 04 of 04

el | ESTIMATED COMPRESSIVE
. BEBOUND. |  STRENGTHRANGE
.~ NUMBER T e et
Lo _ (N/sqmm)
22t0 26 10to 14
26 to 30 14 to 18
30 to 34 18 to 22
34 to 38 22 t0 26
38t042 26 to 30
42 to 46 30 to 34

Note :

1. Estimated compressive strength is worked out based on the Calibration Chart

developed for the above test instrument in our laboratory:.

2. The estimation of strength of concrete by rebound hammer method cannot be held to be

very accurate and probable accuracy of prediction of concrete strength in a structure is

+25%. Depending upon correlation curve and methodology adopted for establishing

correlation between rebound index and likely compressive strength as per clause 8.1 of IS

516 (Part5/Sec4):2000.

dede ke ek

*Indicates information supplied by the custemer for which the laboratory has no control. Sampling not done by laboratory, results relate to the sample tested only.
The contents of the repart shall not be reproduced eitherin full or in part without prior written cansent of the issuing autharity.
Allservices are rendered in accordance with Bureau Veritas General conditions of service.
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Bureau Veritas India Pvt. Ltd.
No.1030, 13" Cross, Attimabbe Road,
Banashankari 2" Stage, Bangalore -560070
Ph: 080-26980200, Mob: +918050118118
Mail Id : ndt.bangalore@bureauveritas.com

TEST REPORT
Contract No — 17671143/3 ULR No —TC600623200000117F
Date of Receipt — 27/12/2022 Date of submission — 25" April 2023
M/s. Army Welfare Housing Organization Page No. 01 of 03

C/o Prasanna Vihar, Marine Drive,
Opp. High Court, Kochi — 682 031.
RESULTS OF COVER METER STUDIES

Project :  Soundness Assessment of existing AWHO Club House

Building in the premises of M/s Army Welfare Housing
Organization, Kochi, Kerala.

Members tested ¢ RC Column, Beam & Slab NDT

Period of test : 17" February 2023 to 18" February 2023

Test Instrument :  Profometer 5+

Make :  M/s Proceq, Switzerland

Technical Reference :  BS: 1881-(Part 204)-1988 and Test Instrument
Manual “Metal & Reinforcement Detector’’from
M/s Proceq, Switzerland

Building Materials
Reinforced Concrete Structures

: Memher/FIoor : 7 Range ‘. Cover
No. | Identification’ 2 e
Ground Floor
: B2 34 t0 55
2 A4 30 to 50
’ Ab 39 to 45
: B7 40 to 49
> 7C 40 to 52
o RC Column 7D e
! OE 39 to 53
s 2D 39 t0 50
a 2C 42 to 51
e ID 38 t0 50
! 1E 39 to 52
= C/2-4 30 10 40
RC Beam
b B/3-4 ~ 30to35

*Indicates information supplied by the customer for which the laboratory has no contral. Sampling not done by laboratary, ;&ﬁqﬂé'gmplgjtesled only.
The contents of the report shall not be reproduced either in full orin part without prior written consent of the issuing authority,~

Allservices are randered in accordance with Bureau Veritas General conditions of service. Technical Mana ger- NDT & RR
Kindly refer to the T&C at www.bureauveritas.co.in—General Terms & Conditions— General terms & Conditions-8VIL

Regd. Office: 72, Business Park, Ground Floor, Marol Industrial Area, MIDC, Crass Road 'C', Andheri (East), Mumbai - 400 093, INDIA « www.bureauveritas.co.in



Bureau Veritas India Pvt. Ltd.
No.1030, 13t Cross, Attimabbe Road,
Banashankari 2™ Stage, Bangalore -560070
Ph: 080-26980200, Mob: +918050118118
Mail Id : ndt.bangalore@bureauveritas.com

VERITAS

Contract No — 17671143/3 ULR No —TC600623200000117F
Date of Receipt — 27/12/2022 Date of submission — 25" April 2023
Page No. 02 of 03
a ' 2 - 3 4
14 B/7-6 28 to 32
15 D/6-7 26 to 37
16 RC Beam 5/D-E 23 to 37
17 1/D-C 26 to 40
18 D/5-6 29to 39
19 C-B/2-4 18 to 28
20 2-4/B-A 18 to 26
21 RC Slab A-B/7-6 18 to 28
22 6-7/D-E 16 to 24
23 6-7/D-C 16 to 26
First Floor
24 7D 39 to 49
25 6E 38 to 50
26 2D 39 to 48
27 1D 35t0 45
28 E4 32t0 40
29 RC Column 2A 32 to 59
30 6A 33 to 51
31 B7 31 to 57
32 c7 30to 51
33 2B 35to 55
34 D-E/7-6 15to 20
35 2-3/E-D 16 to 20
36 RC Slab 1-3/E-D 15to 24
37 1-2/C’-D 18 to 26
38 2-1/A-B 16 to 24

T

*Indicates information supplied by the customer for which the laboratory has no control. Sampling not done by laboratory/ x,—;,,_" ﬁ@ﬁmp@ tested only.
The contents of the report shall not be reproduced either in full or in part without prior written consent of the issuing authority, 2> %5 © .
All services are rendered in accordance with Bureau Verilas General conditions of service. ‘aclrBi =
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Bureau Veritas India Pvt. Ltd.
No.1030, 13! Cross, Attimabbe Road,
Banashankari 2 Stage, Bangalore -560070
Ph: 080-26980200, Mob: +918050118118

Mail Id : ndt.bangalore@bureauveritas.com

eon

Contract No — 17671143/3 ULR No —TC600623200000117F
Date of Receipt — 27/12/2022 Date of submission — 25" April 2023
Page No. 03 of 03
12 2 - 3 P 4
39 E/2-3 24 to 37
40 C'/1-2 25t0 40
41 D/7-6 27 to 37
RC Beam
42 D/1-2 26 to 39
43 C/4-5 26 to 37
A4 C/2-3 27 to 40

# Refer sketch DWG.REF.No GL/ CH/ GF, 1F-01 & GL/ CH/ TF-02 for Floor / Member / Grid
Identification

+ Inclusive of Plaster.

*As furnished by the customer.

Note:

1. The results relate only to the sample tested.

2. Report shall not be reproduced, expect in full, without the written approval of the lab.

3. The report shall be read in line with disclaimer given at rear side of the report.

4. Any correction invalidate this report.

el

- L%v] g MRS
Technital Manager - NDT&RR

“Indicates informalion supplied by the customer for which the laboratory has no control. Sampling not done by laboratory, resuits relate lo the sample tested only.
The contents of the repart shall not be reproduced eitherin full or in part without prior written consent of the issuing authority.

All services are rendered in accordance with Bureau Veritas General conditions of service.

Kindly refer to the T&C at www.bureauveritas.co.in— General Terms & Conditions— General terms & Conditions-BVIL
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RC COLUMN

SEPARATION CRACK

EXISTING

PLASTER IN THIS REGION ABOUT 20MM
ON EITHER SIDE OF THE CRACK TO BE
REMOVED AND LOOSE PARTICLES SHALL
BE REMOVED USING WIRE BRUSH.

"U" GROOVE OF 12mm WIDE AND Gmm
DEEP SHALL BE MADE ALL ALONG THE
CRACK

GROOVE SHALL BE FILLED WITH FLEXIBLE SEALANT
LIKE TACKSEL/POLYSULPHATE SEALANT/SILICON
SEALANT OR ANY OTHER EQUIVALENT AS PER
MANUFACTURER'S SPECIFICATION

STAGE-1
TILE
TREATMENT FOR SEPARATION CRACK
DATE REV DESCRIFION
cuEwT M/5 ARMY WELFARE HOUSING ORGANISATION (AWHO) DR RSKKoHOED  CRABS | |W=Hm
VYTILLA, KOCHI, KERALA N - s
Sl APPROVED: Al RM /01 | I
PROJECT 5 CONTRACT NO
SOUNDNESS ASSESSMENT OF EXISTING AWHO CLUB HOUSE BUILDING IN THE FA} BUREAU VERITAS (INDIA) PVT. LTD
PREMISES OF M/S ARMY WELFARE HOUSING ORGANIZATION, KOCHI, KERALA. e e oo T 17671143
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SPECIFICATION FOR ELASTOMERIC SEALANT FOR SEPARATION CRACK

Type of sealant : Two part elastomeric waterproof sealant

Tensile strength : 1.50 to 1.70 N/sq.mm

Elongation : 600 to 700 %

Movement accommodation : +25 to 40%

Pot life : Not less than 30 minutes

Full cure : 7 to 10 days max. (as per manufacturer’s specification)
Shore A hardness : 18to23at25°C

Pressure resistance ¢ 6 to 8 m hydrostatic head

Application temperature

Range : 10°Cto 50°C

Density : 1.60to 1.70 Kgs / litre

Solid content ¢ 100% (Max.)

Resistance of exposure : Shall not degrade when exposed to Ultra-Violet

radiation and weathering

Service condition : 1) Shall be resistant to abrasion
ii) Shall be impermeable to water when sealed
iii) Shall be non-corrosive type
iv) Shall be non-toxic and food grade

Life : Shall be durable for a minimum period of 5 years
(Guarantee period)

Technical reference : BS-4254 - 1983 or equivalent

Available sources : “Masterflex 472/474” from
M/s. BASF India Ltd., Bangalore

“Dr. Fixit PU Sealant”
M/s. Pidilite Industries Ltd.

“Nitoseal PU — Polyurethen selant”

“Thioflex 600 — Polysulphide sealant”

“Nitoseal MS 600 — Hybrid Silyl Modified Polyether
M/s. Fosroc Chemicals (India) Pvt. Ltd., Bangalore

or any equivalent
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PHOTOGRAPHS

CLUB HOUSE

General View of Building

Page 1 of 5
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View of Separation Cracks Between View of Plaster Cracks in RCC beam

Masonry Walls and RC Members along grid 1/C-D
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View of Peeling of paint and damp patches in masonry wall at stair case regions
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View of Stagnation of water over the terrace

View of Cracks in OHT tank wall ;
flooring
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View of Ultrasonic Pulse Velocity test in progress
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CLUB HOUSE

View of profometer (cover meter) test in progress
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