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/Rouillard; Weng; 21st IAPRI World Conference on Packaging, 2018/

Transport stresses - Introduction
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Some history
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Older cases
– Sea transport

/Trost, Thomas; Mechanical stresses during sea transport. IMEKO Xth World Congress, Prague, 1985-04-22 – 26/
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Older cases
- Air transport (1)
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Older cases
- Air transport (2)



SRETS 1999
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/Braunmiller, Ulrich (editor); Source Reduction by European Testing 
Schedules (SRETS) – Final Report, Packforsk Report No. 189, 1999/



Some generic random test spectra
according to ASTM D4169 and SRETS
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Recent study from 2019

• UMM Quarn

• From Antwerp, 

Belgium to Busan, 

South Korea

• 14500 TEU 
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Some transport mapping questions for the future

• Analysis:

• rms values, time blocks, statistical analysis, kurtosis and other skewness, 
probability distributions, filters and frequency content, product and 
packaging ”comfort” indexes, damage and fatigue classifications, heave, pitch 
and roll characteristics

• Time accelerated tests: 

• 1 or 3 axis testing, time compression factors, replication of shock events, 
”finger prints” of level increased Grms levels, monitoring of damages, test for 
”normal extremes” or ”extreme normals”, safety factors

• Relation to material and product properties: 

• fatigue, abrasion, wear, transmittance of vibration energy, resonance
frequencies on different levels, interaction, contact pressure between and 
within packages etc
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