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Proposal for the use of flexible bulk containers (FBC)  
 
Transmitted by the International Dangerous Goods and Containers 
Association (IDGCA) 
 
 
 

1. The Report of the Experts Joint Meeting on Rules attached to the 
European Agreement concerning the International Carriage of Dangerous 
Goods on Inland Waterway relating to its twenty fourth session (see points 
21-23) contains a proposal to perform complete tests of FBC in accordance 
with the requirements of Section 6.8 of the UN Recommendations. 

2. International Dangerous Goods and Containers Association (IDGCA) has 
performed the test of FBCs by upper part lifting in accordance with the 
requirements of Section 6.8 of the UN Recommendations. The test procedure, 
Methods and Protocol are attached hereto. 
 
3. The tests were performed in the presence of the Russian competent bodies 
representatives and the expert of BAM Institution (Germany) 
 
4. Please be informed that all other kinds of tests FBC in accordance with 
section 6.8 of the UN Recommendations have been conducted and published 
previously: 
Drop test – UN/SCETDG/38/INF.8   
Topple test, Righting test, Tear test, Stacking test – 
UN/SCETDG/35/INF.27/Add.1, UN/SCETDG/35/INF.27/Add.2, 
UN/SCETDG/35/INF.27/Add.1/Corr.1 
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1. General 
 

2.1. This program establishes provisions and an order of carrying out certification tests of a prototype of 
a flexible container for bulk cargoes (FBC) of high load-carrying capacity, recycling and intended for solid bulk 
cargoes including dangerous goods of packing group III.  

2.2. The container is manufactured by CJSC New Technology in Transportation under 
TU 2297-001-56579756-06 approved by the Federal Agency Roszheldor and JSC RZD.  

2.3. Compliance of FBCs to requirements of Section 6.8.5 of the Recommendations of 
UN Standard Rules for Transportation of Dangerous Goods and Section 4.3 of the Interna-
tional Maritime Dangerous Goods Code (IMDG Code) is established during the tests.  
 
 
 

2. Technical characteristics of FBC 
 

Material 
Rubberized fabric stiffened
with strip net 

Maximum load-carrying capacity, kgf (Qmax) 14,000 
Maximum capacity, m3 15.0 
Top structure Closed with a loading arm 
Bottom structure Flat, solid with a loading arm
Lifting device (number of slings) 8 
Insert presence NO 
Total number of tiers when stacking 4 
Overall dimensions, cm 240×240×280 
 
 
 

3. Structure type tests 
 

No.  Test type 
Load 

Requirements Value, kgf 

1  Lifting by the upper part 6×Qmax 84,000 

2  Lifting by the upper part 8.5×Qmax 119,000 
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1 General requirements to conditions of test support 
and conducting 

 
1.1 Tests of flexible bulk container MK-14-10 shown in fig. 1 A in Appendix A are carried out 
under the contract between CJSC New Technology in Transportation and FSUE Krylov State 
Research Center No. 339-31/13 "Testing by upper part lifting of flexible bulk container MK-
14-10". The purpose of these tests – check of durability of the mentioned flexible bulk 
container at its upper part lifting in accordance with the requirements of Section 6.8.5.3.6 of 
Recommendations of UN Standard Rules for Transportation of Dangerous Goods and 
Section 4.3 of the International Maritime Dangerous Goods Code (IMDG Code).  
Test loads should be applied to the container statically. Their values are ranging from 412 to 
1150 kN (specific values are determined by the statement of work). The container is subject 
to a test load within 5 minutes minimum. 
A criterion of passing tests is as follows: no damages of the flexible bulk container or its load-
gripping devices, in the presence of which the container becomes unsafe for transportation 
of goods and handling operations, and no contents loss. 

1.2 Control of test object is conducted according to provisions of Section 7.0 ДП 5.8-01Б ЭР 
"A quality manual of the laboratory of strength tests and full-scale structure life of FSUE 
Krylov State Research Center". 
1.3 Tests of the container are conducted in the shed of endurance and static tests (ERSI) at 
air temperature from 15 to 25C.  
1.4 Load layout of the test object is shown in figure 2A (see "Appendix A") to these methods. 
1.5 Test means 
1.5.1 Loading of the flexible bulk container is carried out through four force measurement 
channels consisting of ViCont system and ДСТУ-type force-measuring transducers. 
Expanded uncertainty of force measuring (with a coverage factor of 2) should be not more 
than ± 3% in relation to measured value. 
1.5.2 Four channels of linear movement measurement consisting of ДЛП-type linear 
movement transducers, power supplies and ADC of the personal computer are used for 
measurement of pressure disk movements. Expanded uncertainty of movement 
measurement (with a coverage factor of 2) should be not more than ± 3 mm. 
1.5.3 Weight measurement of the loaded container together with the pressure disk should be 
performed using a force measurement channel consisting of ViCont system and a ДСТУ-
type force-measuring transducer. Expanded uncertainty of force measurement (with a 
coverage factor of 2) should be not more than ± 3% in relation to measured value.  
1.5.4 Time measurement of container dwelling under loading is performed using a СОСпр-
type stopwatch. A maximum error for it in the range of 0-60 minutes is not more than ± 1.5 s.  
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2 Test methods 
 
2.1 Preparation for tests 
2.1.1 Level out the top layer of sand in the container and to put a pressure disk onto it. 
Then make weighing of the filled container together with the pressure disk through a special 
force measurement channel (see item 1.5.3). Results of weighing (G value) shall be recorded 
in a special free-form act.  

2.1.2 Lift a beam over the container by means of a crane. Then set container slings on 
beam brackets and secure them from slipping.  

2.1.3 Install hydraulic cylinders with force transducers in accordance with load layout 
shown in fig. 2A in Appendix A. At that, it is necessary to set dynamometer gauges into beam 
bracket grooves and to secure them there, and to insert hydraulic cylinder shanks into 
special bushings on the pressure disk.  

2.1.4 Connect force-measuring transducers to the ViCont system.  

2.1.5 Prepare linear movement measurement channels for installation installing 
transducers on hydraulic cylinders.  

2.2 Test procedure 
2.2.1 Lift the loaded container by means of a crane; a clearance between the floor and the 
bottom of the container should be not less than 0.5 m.  

2.2.2 For measurement of hydraulic cylinder rod strokes (that is equivalent to pressure disk 
movement against the beam), it is necessary to secure cables of the linear movement 
transducers on hydraulic cylinders (see fig. 2A).  

2.2.3 Using hydraulic cylinders apply a test load (force) P1
test operating on the container and 

equal to 412 kN (42 tf taking weight of the loaded container and the pressure disk into 
account). At that, a load value P1

c created by the hydraulic cylinders shall be determined by 
the formula: 

P1
c = P1

test - G. 

2.2.4 Dwell the container under application of the load P1
test within not less than 5 minutes. 

2.2.5 In the course of dwelling the container under the load, it is necessary to measure 
movements of the pressure disk using linear movement channels and to record results to the 
test report. 

2.2.6 After 5-minute dwelling under load, it is necessary to inspect the container. If no 
destructions are detected, increase the test load P2

test to 825 kN (84 tf taking weight of the 
loaded container and the pressure disk into account). At that, the force P2

c created by the 
hydraulic cylinders shall be determined by the formula:  

P2
c = P2

test - G. 

2.2.7 Then shall be repeated pp. 2.2.4 and 2.2.5. 
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2.2.8 If the container sustained damages after 5-minute dwelling, then increase the test load 
P3

test to 1150 kN (117 tf taking weight of the loaded container and the pressure disk into 
account). At that, the total force P3

c created by the hydraulic cylinders shall be determined by 
the formula:  

P3
c = P3

test - G. 

2.2.9 If the container does not torn, operations under pp. 2.2.4 and 2.2.5 shall be repeated. 

2.2.10 Unload hydraulic cylinders, lower the container onto the floor, and dismantle the testing 
equipment. 

2.2.11 The weight (sand) shall be dumped from the container. The container shall be 
transferred to the Consumer.  

 

3 Reporting 
 
Test Results are presented to the Consumer in the form of a Protocol issued according to the 
requirements of the enterprise standard STP ИМЯН.083-2013 "Quality management system. 
Metrological support of work. Test methods".  

 

4 Safety and environment protection requirements 
 
Tests of the container conducted under these Methods do not require any special conditions. 
Therefore, there is no necessity to develop special requirements for personnel safety when 
conducting such tests. Following the instructions and Rules being in force in this field shall be 
enough.  

Conducting tests of the container is not connected with use or application of materials and 
means that pollute environment. Therefore, there is no necessity to formulate any 
requirements regarding ecology observance of which should be obligatory in the course of 
preparation and conducting tests.  
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Appendix A 

(compulsory) 
 

 

 
Figure 1A – Suspension design and configuration when handling 

of flexible bulk container MK-14-10 
 

in stowed form 3768
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Figure 2A – Container load and linear movement transducer layout 
(forces created by other hydraulic cylinders as well as locations of other linear movement 

transducers conditionally are not shown) 
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Appendix B 

(referential) 
 

Justification of given parameter repeatability and measurement error 
 
Main parameters, measurement accuracy of which can significantly affect results of flexible 
bulk container tests, are as follows:  
- weight of a loaded container together with a pressure disk 
- values of test loads 
- values of pressure disk movements under the influence of test loads. 

1. Weight of the loaded container together with the pressure disk is determined through 
a channel of force measurement consisting of ViCont system and ДСТУ-type force-
measuring transducer. For conducting the tests, the channel is calibrated in a required range 
of force measurement according to methods ИМЯН 307-82-02 МК "A force measurement 
channel. Calibration methods". Only the channel for which a bound of a relative error of force 
measurement with a confidence probability of 0.95 does not exceed ± 2.5% that corresponds 
to expanded uncertainty (with a coverage factor of 2) of ± 2.5% masurable with respect to a 
measured value is allowed to the tests.  

Thus, a requirement of the Methods for a loaded container weighing error (± 3%) is 
fulfilled. 

2. The test load applied to the container consists of weight of a container with a 
pressure disk and forces created by hydraulic cylinders. These forces are measured through 
channels of force measurement consisting of ViCont system and ДСТУ-type force-measuring 
transducers. Before tests, the channels are calibrated (see p. 1 of this Appendix) and the 
same requirements for a measurement error as in p. 1 are imposed to them. 

P. 1 of this Appendix shows that a relative error of container weighing does not 
exceed ± 2.5%. A measurement error of forces created by hydraulic cylinders, as it appears 
from the stated above, is not more than ± 2.5%. In these conditions the relative error of 
repeatability of the test load also amounts to not more than ± 2.5% that corresponds to 
expanded uncertainty (with a coverage factor of 2) of ± 2,5% masurable with respect to a 
measured value.  

Thus, a requirement of the Methods for a relative error of test load repeatability (± 
3.0%) is fulfilled. 

3. Pressure disk movements under the influence of the test load are measured through 
channels consisting of ADC of the personal computer, power supplies and ДЛП-type linear 
movement transducers that are calibrated according to methods ИМЯН 307-83-03 МК "A 
measuring channel of linear movements. Calibration methods". Bounds of an absolute error 
of the movement measurement channels should not exceed ±3.0 mm with a confidence 
probability of 0.95 that corresponds to expanded uncertainty (with a coverage factor of 2) of 
±3.0 mm.  

Thus, a requirement of the Methods for a measurement error of pressure disk 
movements under the influence of test loads (± 3.0 mm) is fulfilled.  
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General conclusion 

The norms for a determination error of loaded container weight, test load values as well as 
values of pressure disk movements under the influence of test loads set in the Methods are 
fulfilled. 
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CERTIFICATE OF ATTESTATION No. 405/3-14 

 
Test methods ИМЯН 31-405-14 МИ 

 
FLEXIBLE BULK CONTAINERS. 

TESTING BY UPPER PART LIFTING 
OF CONTAINER MK-14-10 

TEST METHODS 
 
 
1. Purpose 

Determination of requirements to the process of preparation and conducting tests of flexible 
bulk container MK-14-10 by upper part lifting. 
 
2. Field of application 

Static strength tests of a flexible bulk container at the equipment of FSUE Krylov State 
Research Center.  
 
3. Target parameters: 

- Loaded weight of the container is determined with expanded uncertainty (with a coverage 
factor of 2) of ± 3% masurable with respect to a measured value  

- A test load applied to the container with expanded uncertainty (with a coverage factor of 2) of 
± 3% masurable with respect to a measured value  

- Movements of the pressure disk under the influence of test loads with expanded uncertainty 
(with a coverage factor of 2) of ± 3.0 mm.  

 
Based on attestation results the commission considered it possible to recommend Methods 

ИМЯН 31-405-14 МИ for application. 
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