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GLOBAL TESTING AND RESEARCH LABORATORY

House Mo 322/2, Ward No.-15 Near RPS More, Next toCapital Suzuki, Distt.- Patna (Bihar)
(801503) Offica No.: 09798697785/ 09334154 100/09608008051,
E-madl: ﬂﬁpﬂm@gm.oq.ln, Visit us: www.gtrl.org.in

LOW STRAIN INTEGRITY TEST REPORT ON PILES
(ASTM D 5882 &IS: 14893:2001)

A

REPORT FOR
M/s LAXMAN KUMAR

MAIN CLIENT
RURAL WORKS DEPARTMENT, WORKS DIVISION, BALIA

LOCATION
A1 (6 PILES), P1 (6 PILES), P2 (6 PILES), P3 (6 PILES), P4 (6 PILES), PS (6 PILES), A2 (6 PILES)

NAME OF PROJECT
CONSTRUCTION OF HL BRIDGE IN TO2 TO MAXSUDANPUR IN DISTRICT OF BEGUSARAI

D.O.T -18.03.2024, 29.03.2024 & 01.04.2024

GLOBAL TESTING & RESEARCH LABORATORY
(An IS0 9001:2015 & ISO 17025:2017/NABL certified Laboratory)

House No 322/2, Ward No.-15, Near RPS More,
Next to Capital Suzuki, Dist.-Patna, (Blhar}{801503)
Office No.: Ph.-9798697785/9334254 100/960800805 1

E-mall: gtripotno@gtri.org.in, Visit us: www. gtrl.org.in
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GLOBAL TESTING AND RESEARCH LABORATORY TR,

House No 322/2 Ward No.-15 Near RPS More, Next toCapital Suzukl, Distt.- Patna (Bihar) 7, S |
(801503) Office No.: 09798697785/ 09334254100/09608008051, L.

E-mail: gtripotna@gtrl.org.in, Visit us: www.gtrl.org.In

TEST REPORT

Name of Worl CONSTRUCTION OF HL BRIDGE IN T02 TO MAKSUDANPUR IN DISTRICT OF
BEGUSARAI

RURAL WORKS DEPARTMENT, WORKS DIVISION, BALIA

Name of Client

Name of Contractor M/S LAXMAN KUMAR

Name of Testing Agency GLOBAL TESTING AND RESEARCH LABORATORY

Name of Test LOW STRAIN PILE INTEGRITY TEST

ASTM D5882-00 &
IS 14893:2001

Date of Pile Testing 18.03.2024, 29.03.2024 £ 01.04.2024 Ref. Code.:

JOB SL. No. GTRL/180324/10877 Report Date: 02.04.2024

Report No.: 020424/civ/10942 ULR NO. TC510224000001196F

NOTE:

(i) The results Indicated above are based on the tests carried out on the items shown by the client

(ii) This test report should not be reproduced except in full, without written approval of GTRL

(1if) Any correction Invalidates this report

AN ISO 9001:2015 & 17025:2017 CERTIFIED LABORATORYpage 20f 19
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|

mmmwﬂm-ﬁmmm,mmmm-mm I
{B01503) Office No.: 09798697785,/ 09334254 100/09608008051, l
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Introduction

Purpose

Method

Location of Project and Pile Details
Testing Equipment

Analysis and Interpretation of Result
Limitation of Testing

Conclusion of Testing

APPENDIX
Appendix A Test Result
Appendix B Pile Integrity Test Graphs
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GLOBAL TESTING AND RESEARCH LABORATORY mp
¢ ok

House No 322/2,Ward No.-15 Near APS Mora, Next toCapital Suzukl, Distt.- Patna (Bihar) P s
(801503) Office No.1 09798697785/ 09334254100/09608008051, L e

E-mall: gtripatna@gtrl.org.in, Visit us: www.glrl.org.in

Low Strain Integrity Test Report on Plles

Name of Prolect
CONSTRUCTION OF HL BRIDGE IN T02 TO MAKSUDANPUR IN DISTRICT OF BEGUSARAI

Report for Pile Integrity Testing on Group No.: Al (6 PILES), P1 (6 PRES), P2 (6 PILES), P3 (6 PILES), P4 (6 PILES), PS
(6 PILES), A2 (6 PILES)

introduction:

Global Testing And Research Laboratory, House No 322/2, Ward No.-15 Near RPS More, Next to Capital Suzukl, Distt.-
Patna (Bihar) has been authorized by M/s LAXMAN KUMAR to conduct low strain Integrity testing on Plles Installed at
the above mentioned project site. The low strain Integrity testing Is a Non-Destructive Integrity test method of
foundation plles for the assessment of potential problems like cross sectional changes, honeycombing, physical
dimensions, continulty of plle and concrete quality, The Integrity testing of plle Is a qualitative evaluation of the physical
dimensions, continuity of plle & consistency of plle materlal. The Integrity testing of pile will furnish the data on
structural element tested which assists In evaluation of plle integrity and plle physical dimensions which Includes cross

sectional area and length of plle.

Purpose:

Pile Integrity testing Is a quick and inexpensive method to check the continulty of installed foundation plles.
Piles can have defects such as cracks, soll Incursions, and diameter change In precast concrete plles and cast-
in-Situ piles.The method Is also called low-strain testing. Pile testing provides quick and Inexpensive results
compared to core drilling, Inspection by excavation, and load tests, which are time-consuming and costly. Plle
testing response |s displayed Immediately on screen and can be printed or stored on hard disk for further

analysls.
Method:

Prior to testing the plle head should be exposed and cut back to sound concrete, with a reasonably level
surface, free from standing water and plle cap reinforcing steel. It Is recommended that the shaft concrete Is
allowed to cure for at least seven days before testing.The pile head Is struck with a hand-held hammer, which
sends a compression wave down the shaft of the pile. Pile discontinuities and the plle toe reflect upward
travelling stress wave. The movement of the plle head caused by the hammer Impact stress wave and
subsequent reflection Is measured by a sensitive accelerometer attached to the plle toe. The acceleration
signal is converted 1o velocity and presented on screen as a function of time. All results are easily stored for
use In reports. The velocity graph of an undamaged plle typlcally consists of a very large peak at Impact. A
smaller peak, corresponding to the plle toe can of ten distinguish, Soll changes will show Immediate

reflections.

[IFIED LABORATORYpage 4 of 19
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. , GLOBAL TESTING AND RESEARCH LABORATORY |
House No 322/2,Ward No.-18 Near RPS More, Next 10Cepital Surukd, Diett - Patne (Bher) 7
_ (801803) Office No.1 09798697788/ 09334184 100/0960800801, " R
Emall gtripatna@gtel.org.In, VI us: www.girl.org In_
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Bils Detalls

Pile Integrity was conducted on CONSTRUCTION OF HL BRIDGE IN T02 TO MAKSUDANPUR IN DISTRICT OF BEGUSARAI

» Location Al (6 PILES), P1 (6 PILES}, P2 (6 PILES), P2 (0 PILES), P4 (6 PILES), PS5 (6 PILES), A2 (6 PILES), Dismeter 1200 mm,
Concrete Grade M 35 & range of plie depth from cut off level 15 22.00 m & 2400 M .

Integrity Testing Instrumant:

The equipment used for Integrity (PDI-Pile Dynamics) Included a PILE INTEGRITY TESTER MODEL PIT-OFV (Force and
Velocity) (wired): Standard system also Includes: Main unit, 1-raditional PIT accelaromatars (Specify Lop or side mount),
1-non-Instrumentedhammers (2 Inch/3lb), 3 Inch Bib Instrumented hammer, measures force with instrumented
hammer, PIT-W standard software, rechargeable battery, battery chargar, wax, USB mamory stick FFT software license
and 1 transit case. Typlcally six hammer blows were deliverad at these Impact locations around the pile top surface
(Head) and the plle response was measured with an accelerometer located on @ differemt prepared suiface. Records
from each series of blows with non-Instrumented hammar were then sveraged and the averaged record was stored in

the PIT collector for later data processing.
In summary, the method Involves Including o low strain stress wave Into the plle by striking the top of the pile with a

small hand held hammer and measuring the pile top response with an accelerometer. Records of several hammer
Impacts are averaged, flitered and exponentially amplified to enhance record features. The processed records are the
measured plle top velocity versus time curves. These curves are evaluated for indications of stress wave reflections

which, based on arrival time and magnitude, can Indicate Impedance increases, or the pile toe.

The low strain Integrity test on plle Is conducted as per ASTM D 5882 to 00 to standard test method for low strain
Integrity testing of plle.

Analysis and Interpretations;

This testing required the attachment of the highly sensitive accelerometer 1o the pile top with viscous material.
Accelerometer Is connected to PIT Collector = computer with speclal purpose signal conditioning and A/D converter.
After hammer Impact downward compressive wave Is generated traveling with wave speed “c”. when this Initial wave
encounters a cross section change or concrete quality change at depth x, it generates an upward travelling wave which
Is observed at the pile top divided by the wave speed c (2x/c). The rest of the initlal wave travels down to the pile toe
and reflects. It Is obsarved at the plle toe at time twice the plle length divided by wave speed (2L/C, L = Plle length).
Reductions in plle cross and concrete quality section generate tension upward travelling waves, while soil resistance and
bigger pile cross section generates compression upward travelling waves. Records were transferred from the PIT
Collector to a computer through software. After verifying and, In case necessary, adjusting the field parameters for
amplification, filtering, etc., the processed velocity curves were plotted. These records were evaluated for reflections
from the plle toe and for reflections from variations in the plle Impedance above the toe. The records were processed
using the reported lengths with the wave speed adjusted based on the toe reflection observed in the records. Measured

plle head velocity Is analyzed as a function of time with the Pulse Echo Method (PEM).

INIFIED LABORATORYpage s of 19
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GLOBAL TESTING AND RESEARCH LABORATORY

E-mail: gtripatno@gtri.org.in, Visit us: www.gtrl.org.in

Remarks:

Impedance Is defined with Z=EA/c, where E Is elastic modulus, A Is cross section area and ¢ Is wave speed “cC”.
When this initial wave encounters a cross section change or concrete quality change at depth x, it generates an
upward travelling wave which Is observed at the pile top at the time equal to twice the distance of the cross section
change from the top divided by the wave speed ¢ (2x/c). The rest of the Initial wave travels down to the pile toe
and refiects. It Is observed at the pile toe at time twice the pile length divided by wave speed (2U/C, L= pile length).
Reductions In plle cross and concrete quality section generate tension upward travelling waves, while soll
resistance and bigger pile cross section generates compression upward travelling waves. Records were transferred
from the PIT Collector to a computer through software. After verifying and, In case necessary, adjusting the field
input parameters for amplification, filtering, etc,, the processed velocity curves were plotted. These records were
evaluated for reflections from the plie toe and for reflections from variations in the pile impedance above the toe.
The records were processed using the reported lengths with the wave speed adjusted based on the toe reflection
observed In the records. Measured plle head velocity Is analyzed as a function of time with the Puise Echo Method
(PEM).

impedance Is defined with Z=EA/c, where E Is elastic modulus, A Is cross section area and ¢ is wave speed.

Limitation of Integrity Test:

¢ The test method can generally evaluate for plles up to an L/D ratio, however, this also depends on the soil
resistance that may attenuate the signals.

< For piles with greatly varying cross-sectional area especially in layered solls, it may be difficult to distinguish
relevant reflections due to construction method and those due to localized discontinuities.

¢ Although the test system can be used to evaluate length of piles, the determination of pile length is
approximate within a range of 5% to 10% due to varation in concrete density.

AN 1SO 9001:2015 & 17025354 CRRTIFIED LABORATORYpage 6 of 19
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@ GLOBAL TESTING AND RESEARCH LABORATORY @ﬁ@
R ’ House No 320/2, Ward No.-15 Near RPS More, Next toCapital Suruki, Distt.- Patna (Bihar) A
(801503) OMfice No.: 09798697735/ 09334254 100,09608008051, (L
E-mall: gtripatna@gtri.org In, Visit us: www.gtrl.org.in

Condusion on Integrity Test:

The no. of piles tested is 36 and have been attached In Appendix A and Appendix B of the report.
Appendix A contains detalls of the tested piles

Appendix B contains detailed test graph

Below Is the condusions derived from the test conducted at site.

a) Total of 36 piles were tested at one locations

b) Group No.: Al (6 PILES), P1 (6 PILES), P2 (6 PILES), P3 (6 PILES), P4 (6 PILES), P5 (6 PILES), A2 (6 PILES) are
dassified as OK

c) Minor impedance reduction at the bottom of some Pile Is shown but the assoclated changes are not of
serious concem to the integrity of the shaft. Hence these piles are classified as OK.

d) For tested pile concrete quaiity In relationship with impact wave velocity Is In between 3600 to 4200

m/fsec.

NOTE: Pile Integrity for the remaining tested piles is classified as OK or DOUBTFUL based on low strain test
records. However, the final dedision on pile acceptance Is also based on Installation records, site conditions
and other such relevant site information apart from low straln test records and hence shall be decided by

the contractors/ consultants/ clients and engineers to the project.

For Global Testing And Research Laboratory

AN 1SO 9001:2015 & 17025:2017 CERTIFIED LABORATORYrage 70f 19
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GLOBAL TESTING AND RESEARCH LABORATORY
Moume No 322/2,Ward No.-15 Neer RPS More, Mext toCapial Suzuki, Distt.- Patna (Bihar)
(S01503) Office No.: 09798637785/ 09334254 100/0960800805 1,

Emat: giripotno@gtri.onp.in, Visit us: wiw.gtri.org.in

APPENDIX A

2 “':‘]r-lnuh — | "™ lh Dstaof | Dateof [ShaftCrossSection and Soll Changes| Plle

W | ey || e [N | tamgth | Speed | Casting | Testing (From test evel) Integrity
i | )

1 Al "M | 1200 | 2200 | 2205 | 3300 |29.012004 |18.03.2024 Fairly uniform pile shaft oK

2 Al 2 | 1290 | 2200 | 2200 | 4100 |31.012024 | 12032024 Fairly uniform pile shaft Loox

3 A1 $3 | 120 | 2200 | 2201 | 4150 |30.012004 | 12032024 - Fairly uniform pile shaft oK

‘L_- A | m | 20 | 2200 | 2207 | «200 | 20220241 18032024 Fairly uniform pile shaft oK

r_hs [ s | 1290 | 2200 | 2200 | 000 |o0L022004 18032024 Fairly uniform pile shaft ox

3 Al pe | 1200 | oo | 22020 | 4106 |03.082004 | 18032024 Fairly uniform pile shaft oK

7 s | 7 | 1200 | 2400 | 2407 | 308 |29.01204 [18.032024 Fairly uniform pile shaft oK

[ r | 72 | 1200 | 2400 | 2397 | 4000 |31012004 | 18052024 Fairly uniform pile shaft ox

kY 4 p3 | 1200 | 2400 | 2408 | 4000 |30.01.2024 | 12032024 Fairly uniform pibe shaft oK

w T s | 1200 | 2400 | 2404 | 4050 |02022024 | 18032024 Fairly uniform pile shaft oK

' 1 ~ ps | 1200 | 2400 | 2405 | 3960 |oLO22024 | 15032024 Fairty uniform pile shaft oK

1 [ P | 1200 | 2400 | 2405 | 3920 |03.032004 | 12032024 Fairly uniform pile shaft oK

13 A2 m | 1200 l 200 | 2205 | 398s |0s.032004 | 20.032024 Fairly uniform pile shaft o

' " 2 | 200 | 2o | 206 | 4100 |12032004 | 25032024 Fairly uniform pile shaft oK

A2 ’3 | 1200 | 2200 | zz0sa | 3702 |07.032004 | Z0B2024 Fairty uniform pile shaft oK

A2 s | 1200 | 20 | 2205 | #0000 |10.032004 | 5082024 Fairky uniform pile shaft oK

i ’5 | 1200 | 200 | 2204 | 367 |0B.03204 29.03.2024 Fairly uniform pile shaft oK

e 3 rm 2200 | 2208 | 3950 |14.032004 | B032024 Fairty undform ple shaft oK

" 7 | 1200 | 2200 | 2408 | 4100 |07.09.2024 | 29032024 Fairly uniform pile shaft oK

n 2 | 1200 h 2200 | 240 | 2040 13032024 | 29032024 Fairly undform pile shaft oK

" 73 | 1200 | 2200 | 2408 | 2085 |09.032024 | 2032024 Fairly uniform pile shaht oK

n e | 1200 | 2200 | 2408 | eo39 |12032024 | 29032024 Fairky uniform pile shaft o

7 | 1200 | 2200 | 2406 | 3344 | 10032024 [29032024 Fairly uniform pile shaft oK

- l 1200 | 2200 | 2407 | 3320 | 03.00.2004 | 25032024 Fairty undform plle shaht oK

n | 1200 |m4 2006 | s 29.01 2024 | 25032024 Fairly undform pile shafkt oK
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“‘I
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e

Lmat: gtelpotna @il org In, Vivi uv: www.girl org.In

il Ll-"- o i -

W] R TR v [ | e T o [oronioss | BOIOH] g uetampteoiat ] o%
n P M| 1200 | 2400 | 2412 | 060 |30.01.2004 [20003004 | pui initormpiie shatt oK
‘| m | M| 100 | 2400 | 2407 | 391 |02.02.2024 | 29033034 Falrly untform plie shaft oK
[ | | o | o [ PO o | o
» (3] M | 1200 | 2400 | 24.01 | 3060 |13.03.2024 |39.02.2024 Fairly uniform pile shaft OK
n| m ']_r'{_"?z;' 172000 | 2402 | 3907 |00.03.2024 |01.04.2024| Fairly uniform pite shatt oK
3 | m | P2 | 1200 | 3400 | 2007 | 4000 | 14.03.2024 | 01.04.2024 Fairly uniform plle shah OK
uy ]_—u Py | 1200 | 2400 | 24.01 | 4090 |11,00.2024 | 01.04.2024 Fairly uniform pile shaft oK
M (] [ ] 1200 24,00 24,04 3930 |13.03.2024 | 01.04.2024 Falrly uniform plie shaft oK
x| w | s | 1200 | 200 | 2008 | 3960 |12.00.2004 [0r042028|  Faielyunitorm pile shat ox
s | »y | e | 1200 | 2000 | 2000 | 4010 |1703:024 01.04.2024|  Falrly uniform pile shatt oK
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GLOBAL TESTING AND RESEARCH LABORATORY

House No 322/2 Ward No.-15 Near RPS More, Next toCapital Suzuki, Distt.- Patna (Bihar)
(801503) Office No.; 09798697785/ 09334254 100/09608008051,

E-mail: gtripotna@gtrl.org.in, Visit us: www.gtrl.org.ln

APPENDIX B
Ginlead Testing and Resesnch Laboratory
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