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I; INTRODUCTION

On July 12, 2006, scaffolding erected for the construction of the Customs and Excise

Building, Richmond Street, Port of Spain collapsed while in service. On July 14,
2006, CARIRI was requested by the client to meet with representatives of the
Ministry of Works and Transport (Mr Richard Fulchan) and the Ministry of Labour

(Mr Jeffrey Millington) to determine the testing services which can be provided by
CARIRI on the investigation being conducted into the collapse of the scaffolding. Mr

Marco Nunes of CARIRI visited the site.

At the site Mr Fulchan (MOWT) selected the tests and the samples required for
testing. The tests requested were as follows:

1. Visual inspection

2. Dimensional measurements
3. Hardness test

4. Tensile test

Eight (8) samples were selected. Sampling was facilitated by representatives of NH
International (Messrs John Dempsey and Martin Richards) through the provision of

. _——

' Changes indicated by sidebars in the column.

This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis for preparing the report. The
report shall be used solely for informing the Client of the results of the test or analysis of that specific sample. It shall not be used for purposes of

certification of similar or other products produced by the same manufacturer or the Client or for any other purpose.
2. The report is confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible officers and

employees of the Client who require such disclosure where necessary for the proper performance of their duties and who will individually comply with all
obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or

referred to in any advertisement or the marketing of the product.
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tools and manpower. NH International also facilitated the transport of two large
samples. A list of the samples taken from the site was prepared by Mr Richards of NH
International and a copy is presented in Appendix I. Samples were delivered to the
CARIRI Laboratory at Macoya on the evening of July 16, 2006 and were assigned
CARIRI identification numbers and were stored in designated storage areas.

NH International identification, description and assigned CARIRI identification
numbers are as follows:

Table 1
_ Sample identification
| L | it CARIRI
Itgm CLIENT Identification | Description given tdentificution
#1 C&E — PK-1 (14-07- ) o .
1 2006) — Scaffold pipe 24" length, 14" dia. Scaffold pipe T065895
, | #2 C&E—PK-1(14-07- | 350 10n0th 1%" dia. Scaffold pipe T065896
2006)
3 | #3 C&E-PK-1(14-07- | 18 1enoth 11 " dia. Scaffold pipe T065897
2006)
#4 C&E — PK-1 S- pipe ; — .
4 (14-07-2006) 24" length, 14" dia. Scaffold pipe T065898
| .
5 C&E — PK-1 Hor1z. | R ;
5 | Plank brace (14-07- % lmgth’lfl x 2" angle iron brace & T065899
2006) pin assembly
6 #6 C&E — PK-1 | 2%" length, pin section T065900
7 #7 C&E — PK-1 | 8'x 8" x 2" metal scaffold plank T065901
8 | #8C&E-PK-I 8' x 8" x 2" wooden scaffold plank T065902

2. APPROACH
The investigation carried out involved the following:

1. Visual inspection. The samples were visually inspected and a brief description was
made. Photographs were taken to record observations made.

2 Dimensional measurement of samples. The samples were measured to determine
their dimensions, including, length, width, and thickness among others. Samples

T065901 and T065902 (planks) were weighed.

h has been tested or analyzed by CARIRI as the basis for preparing the report. The

|.  This report relates solely to the specific sample of the product, whic
It shall not be used for purposes of

report shall be used solely for informing the Client of the results of the test or analysis of that specific sample.

certification of similar or other products produced by the same manufacturer or the Client or for any other purpose.
2. The report is confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible officers and

employees of the Client who require such disclosure where necessary for the proper performance of their duties and who will individually comply with all
obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or

referred to in any advertisement or the marketing of the product.
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3. Hardness test. A traverse Vickers hardness test profile was performed on the weld
of sample T065900. A Zwick Vickers hardness tester type 3202 was used.

4. Tensile test. Samples T065897 and T065898 were coupled and tested as a unit to
determine the load bearing capacity of the friction joint. A DMG umversal testing

machine Model Avery No. XT98040 was used. i

3. RESULTS

3.1 Visual Inspection

A visual inspection was carried on the samples submitted.

The photographic record is presented in Figures 1 to 9.

Figure 1:  View of sample T065895 (#1 C&E — PK- 1 (14-07-2006) — Scaffold pipe). No

visual defects revealed
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This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis for preparing the report. The
report shall be used solely for informing the Client of the results of the test or analysis of that specific sample. It shall not be used for purposes of

certification of similar or other products produced by the same manufacturer or the Client or for any other purpose.
The report is confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible officers and

employees of the Client who require such disclosure where necessary for the proper performance of their duties and who will individually comply with all
obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or

referred to in any advertisement or the marketing of the product.
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Figure 2: View of sample T065896 (#2 C&E — PK- 1 (14-07-2006). Fractured across length.
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Figure 3: View of sample T065896 (#2 C&E — PK- 1 (14-07-2006), showing the corrosion on
the internal surface of the pipe at the fractured section
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1. This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis for preparing the report. The
report shall be used solely for informing the Client of the results of the test or analysis of that specific sample. It shall not be used for purposes of

certification of similar or other products produced by the same manufacturer or the Client or for any other purpose.
2. ‘The report is confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible ufﬁce::s and

employees of the Client who require such disclosure where necessary for the proper performance of their duties and who will individually comply with all
obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or

referred to in any advertisement or the marketing of the product.
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Figure 4: View of sample T065896 (#2 C&E — PK- 1 (14-07-2006)), showing (a) a welded and (b)
a metallic insert as part of the configuration used during service
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Figure 5: View of samples T065897 (#3 C&E — PK- 1 (14-07-2006)) and T065898 (#4 C&E — PK-
1. S- pipe ( 14-07-2006)), showing the pin assembly and the friction joint (arrow)
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2.

This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis for preparing the report. The
report shall be used solely for informing the Client of the results of the test or analysis of that specific sample. It shall not be used for purposes of
certification of similar or other products produced by the same manufacturer or the Client or for any other purpose.

The report 1s confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible officers and

employees of the Client who require such disclosure where necessary for the proper performance of their duties and who will individually comply with all
obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or
referred to in any advertisement or the marketing of the product.



Ministry of Labour and Small and Micro Enterprise Development September 20, 2006
Project Code: EC03828936/06 Report No.: 3505/06 Page 6 of 17

Figure 6: View of sample T065899 (#5 C&E — PK- | Horiz. Plank brace (14-07-2006)), showing
the fractured brace.
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Figure 7. View of sample T065900 (#6 C&E — PK- 1), showing the fractured surface of the
matching side of sample T065889.
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I. This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis for prepanng the report. The
report shall be used solely for informing the Client of the results of the test or analysis of that specific sample. It shall not be used for purposes of

certification of similar or other products produced by the same manufacturer or the Client or for any other purpose.
2. The report is confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible officers and

employees of the Client who require such disclosure where necessary for the proper pcrﬁ:mnancc of their duties and who will individually comply with all
obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or

referred to in any advertisement or the marketing of the product.
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Figure 8: View of samples T065901 (left) and T065902 (right) — metal and wooden
planks respectively. ~
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1. This report relates solely to the _s.p:ciﬂf: sample of the product, which has been tested or analyzed by CARIRI as the basis for preparing the report. The
report shall be used solely for informing the Client of the results of the test or analysis of that specific sample. It shall not be used for purposes of

r.:::rtjﬁcatiug of similar or other products produced by the same manufacturer or the Client or for any other purpose.
2. The report is confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible officers and

cmplﬁ}f:es of the Client :wl?n n::quirc such disclosure where necessary for the proper performance of their duties and who will individually comply with all
obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or

referred to in any advertisement or the marketing of the product.



Ministry of Labour and Small and Micro Enterprise Development September 20, 2006
Project Code: EC03828936/06 Report No.: 3505/06 | Page 8 of 17

b |

Figure 9;: View of sample T065901 (metal plank) showing some corrosion and deformation
te internal side.
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3.2 Dimension and weight measurement

Wall thickness measurements were carried out on two scaffolding pipe samples,
Samples T065895 and T065896. Results are presented in Table 2.

Table 2A
Wall thickness of scaffolding pipe — Sample T065895

(Circumfelrentially measurements)
Measurement | Thickness (mm) &= 0.01 mm

position T065895
] 4.17
2 4.04
3 4.06

4 4.09
Average 4.09

For Sample T065895, wall thickness was measured at four (4) points around the
circumference of the pipe.

1. This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis for prepaning the report. The
report shall be used solely for informing the Client of the results of the test or analysis of that specific sample. It shall not be used for purposes of
certification of similar or other products produced by the same manufacturer or the Client or for any other purpose.

2. The report is confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible officers and

employees of the Client who require such disclosure where necessary for the proper performance of their duties and who will individually comply with all

obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or
referred to in any advertisement or the marketing of the product.
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Table 2B
Wall thickness of scaffolding pipe — Sample T065896
(Longitudinal measurements)

Measurement | Thickness (mm) + 0.01 mm
Position T065896
T 120

2 3.95
3 3.28
4 3.81
5 3.76
6 . 3.33
Average 3.22 |

For Sample T065896, the six (6) points where measurements were taken are shown in Figure
9, Appendix II.

Dimensional and weight measurements were carried on the two plank samples,
Samples T065901 and T065902. Results are presented in Table 3.

Table 3
_ Dimension and weight measurements
Sample ID Thickness (cm) + 0.1 cm
Dimension T065901 T065902
Lrength ‘ 242.0 241.7
Width 22.8 21.4
Height 6.5 3t
Weight (kg) + 0.02 kg 15.86 13.98

Dimensions measured are shown in Figure 10, Appendix II.

3.2 Hardness test

A Vickers hardness test profile was performed across the weld of Sample T065900.
The results obtained are presented in Table 4. A macrograph of the sample tested is

shown in Figure 11, Appendix II.

This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis for prcpﬂﬁng the report. The
report shall be used solely for informing the Client of the results of the test or analysis of that specific sample. It shall not be used for purposes of

certification of similar or other products produced by the same manufacturer or the Client or for any other purpose.
The report is confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible of

employees of the Client who require such disclosure where necessary for the proper performance of their duties and who will individually comply with all
obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or

referred to in any advertisement or the marketing of the product.

fficers and
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Table 4
Vickers Hardness Test Traverse (HV o) (Sample T065900)
Weld HAZ [ ... Basemetal =~ HAZ | Weld
Point 1 2 3 4ol Sl 6 l -1 -8-1 9 10
Hardness Tty R ekl
Vickers | 263 | 271 | 332|162 | 153 71| 135 | 201 | 305 | 264

HAZ - Heat affected zone

3.3 Tensile test

Samples T065897 and T065898 were coupled as a unit and tested twice to determine
the load bearing capacity of the friction joint. The results are presented in Table 5. A
photograph showing the arrangement used for the test is presented in Figure 12,

Appendix 1I.

Coupled Samples T065897 and T0658538

Table 5

Tensile test results

Test No. Load (kN)
1 2.98
2 | 3.12
Average 3.05

4. DISCUSSION

Based on the investigation conducted, the following are noted:

The scaffolding pipe sample, Sample T065896 (#2 C&E — PK- 1 (14-07-

2006)), shows severe corrosion on the internal surface of the pipe at the
fractured section. See Figures 2, 3 and 4. The pipe has a welded patch and a
metallic insert located between the main pipe and the extension. See Figure 4.

The average wall thickness obtained in Sample T065895 is 4.09 mm. This

sample did not show any signs of corrosion (internal and external) and was
taken as a reference for assessing wall thickness. The fractured pipe, Sample

T065896 (#2 C&E — PK- 1 (14-07-2006)) has an average thickness of 3.22

T — e ———
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mm. A minimum wall thickness of 1.20

area, which represents an approximate
reterence to sample T065895.

N was measured at the fractured
70% reduction in wall thickness in

Technician(s): Approved by:

Lt /U
Kamral Mohammed
Materials Engineer Laboratory Manager

Industrial Materials Unit

Rishi Deonarine
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Appendix I

Copy of list of samples removed from site

!\J

This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis for preparing the report. The
report shall be used solely for informing the Client of the results ol the lest or analysis ol that specific sample. It shall not be used [or purposes of

certification of similar or other products produced by the same manufacturer or the Clienl or for any other purpose.
The report is confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible olTicers and

employees of the Client who require such disclosure where necessary [or the proper performance ol their duties and who will individually comply with all
obligations of conlidentiality imposed on the Client by this provision. Without limiling the generality ol the [oregoing the report shall not be used or

referred to in any advertisemenl or the marketing of the product.
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Appendix II

D

This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis [or preparing the report. The
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certification of similar or other products produced by the same manufacturer or the Client or [or any other purpose. :
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employees of the Client who require such disclosure where necessary [or the proper performance of their duties and who will individually comply with all
obligations of conlidentiality imposed on the Client by this provision. Without limiling the gencrality ol the loregoing the report shall not be used or

referred to in any advertisement or the marketing ol the produel.
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Overview of samples T065896 showing where the wall thickness was measured

Figure 10

(points 1 to 6) in reference to the fractured side.

TR R U F L e art L Wt s kg ve BRLALS ks e e ) A A A 19y : :
2 BRI T St i s By e 2R ] A et -
: = ; ) P . r i e 1{ % 3 . i "
L (4 x "

Sttt G

==
= 0
‘‘‘‘‘‘‘ g

-F‘r‘ . 1

- -r‘;;- ,{_;-;il:- &7

R £ 3T s
RN R s
L - Lr.:!:.:}.'i.: ¥ -

- & a0 = _ i A i " : bl " = e 2y i K. R i L ‘.."",".q-.l.'| i

BT T S OO L P LR et MLt O S DT SO T T T o LD\ B € P LR b Lo PRV IR R el A% tug 0 o P TS R S S SR RN LRI AT FE B e G
SN s RIRTODR o T S Eo ey ALY AT R 3 i e o By BT R ST v AR T AR Sy STV S EerL v AN 16rrcs
T N o T Y N N I S T T Lo o T Fel i SRS 0 L Vol AL T DT}
o e | Y SEe EDGE Tolins TEL R e C0s SRR & TR I S R e 2 S e

- ) = o0y -
Y
" v, : J :'n.:} t'l'i f

LLLLL
u o i

"y :‘t‘h-'.

. . i . Ll ; 2 . . ; a : . r
Ty ; H i
4 i L I J . ’ - g . ' , . -
= gl N v - — . s \ . L - J b - - .
Ay 1l i - " . g iamie o I== . iy . i i ?
| e i B . .. - . - i | 3 & 3 ' i a k" ' yo ! S il
h H . [ - L] e by s " N o e .k
‘IE:-i i, t; :[ ¢ Ty ;t" '* : , M ™ -.- 1 I!I = - & ‘. . " ; g T B e 2 W g H = ooy -‘_-_;- ' L v s A7 ..
AU et iT o - ’ ' : ' i E = and” s Wy - e, A e Thde Gk 7 o a2 el T e -
-'ﬁu ) ‘:'i-- 'rl- = . - H ! . [ 3 2 .y 1 a o (R o E 1 B A BT f g Al g F ‘I:‘ e Lk = L .:'."1 > - l..--""-"."_ r .i'
VIR T o L TN - ] el e AT 1 T MR A v R o LA X
L] - - L &
5
= 5 -y - - .y = g =N N e, TWT NTE, | - QN w -l
-- AL - ¥ T ' i el 1 = - . \ - ., a - .i !
s . . . o et - L - - e b L g 1 W~ I

;i:'- 31-.:;14'! f'::L

= il - .
Bdar A R s res
“Cwdyay !'1-}_'-#? i

g e
A ? Fope 2 ot a1

- - 8 i . ol : .
o e = s v T = Mg T A0 R 3 Froh, T L L o et S
e

= - = " - ¥ = 3 £l
L W b o da iAo TR LB AR T L SEAS I AT el U T (RS g S e R T e L L

Figure 11 Sketch showing the dimensions measured in both planks
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This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis for preparing the report. The
report shall be used solely for informing the Client of the results of the test or analysis of that specific sample. It shall not be used for purposes of

certification of similar or other products produced by the same manufacturer or the Client or for any other purpose.
The report is confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible officers and

cmployees of the Client who require such disclosure where necessary for the proper performance of their duties and who will individually comply with all
obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or
referred to in any advertisement or the marketing of the product.
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Figure 12 Macrograph of sample T065900 showing the indentations from the hardness test.
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This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis for preparing the report. The
report shall be used solely for informing the Client of the results of the test or analysis of that specific sample. It shall not be used for purposes of

certification of similar or other products produced by the same manufacturer or the Client or for any other purpose.
The report 1s confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible officers and

employees of the Client who require such disclosure where necessary for the proper performance of their duties and who will individually comply with all
obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or

referred to in any advertisement or the marketing of the product.
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Figure 13 Tensile test of friction joint
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This report relates solely to the specific sample of the product, which has been tested or analyzed by CARIRI as the basis for preparing the report. The

l.
report shall be used solely for informing the Client of the results of the test or analysis of that specific sample. It shall not be used for purposes of
certification of similar or other products produced by the same manufacturer or the Client or for any other purpose.

2. The report is confidential to the Client and shall not be disclosed by the Client to any person other than professional advisers and responsible officers and

employees of the Client who require such disclosure where necessary for the proper performance of their duties and who will individually comply with all
obligations of confidentiality imposed on the Client by this provision. Without limiting the generality of the foregoing the report shall not be used or

referred to in any advertisement or the marketing of the product.



