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ABSTRACT 

The fundamental objective of a coring operation is to obtain core samples that are 
representative of the reservoir rock properties. Therefore, core handling procedures and 
transportation methods should provide protection against core damage from 
environmental changes, mechanical vibration and mishandling.  

This paper presents recommendations for core processing and core handling techniques 
which should prevent core damage and thus maximise the success of formation 
evaluation studies. Results obtained from testing the stabilization, the packaging and 
methods of core transportation are presented in this document, demonstrating the 
importance of properly planning every step from rig to the laboratory.   

Using rock types varying from soft sediments to fractured formations, structural analyses 
have been performed using standard methods. These include petrographic thin sections 
and CT-scanning. These analyses have been performed before and after “crash” tests in 
order to measure and quantify damage to the core, if any at all. 

Recommendations for core stabilization and packaging are provided for various types of 
formation lithologies. 

INTRODUCTION 

In the past, coring operations were planned and designed from a drilling perspective. 
Success of a coring job was completely dependent on the core recovery. Nowadays next to 
the recovery the quality of the core is important too since that is a key driver for successful 
formation evaluation programs. This is recognized by the industry paying now particular 
attention to coring technique, core processing, handling and transportation.  Improvements 
that have been implemented at the rig site to maintain the integrity of the core are: 

Stabilization of core inside full length inner barrel: 
This prevents the core from rotation inside the barrel during cutting in manageable 3 ft or 1 
meter sections. Full length stabilization is done using expanded polyurethane foam or if 
applicable with epoxy resin.  

Core transportation:  
i) The traditional wooden core boxes are replaced by specialized containers which 
allow packaging of up to 20m of 4″ diameter core.  These containers are often 
equipped with pre-shaped spacers of foam to prevent the core from moving.  
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ii) Full length stabilized core (20ft) rather than 3ft sections are transported inside a 
Cargo-core basket from the rig site to the laboratory. This is often done in the UK 
sector of the North Sea.  In this way rig site handling is limited and core cutting is 
done under controlled laboratory conditions.  

These improvements are complementary to the core handling recommendations presented 
by McCollough 1972, Mattax 1975, Worthington 1987 and Skopec 1994. However, the 
effect of transportation on core integrity has so far been not been fully investigated.  

To understand the shock distribution inside core containers during handling and 
transportation and the resulting damage to the core if improper packaging is used, a series 
of tests were carried out using artificial sand packs representative of fragile core samples 
susceptible to deteriorate if mishandled and various ways of stabilization and packaging.   

A total of 256 different combinations of tests were carried out (see Appendix) 

METHODS AND MATERIALS  

Core packaging and transportation containers  

Pre-shaped layers of foam Self contained core container 
Description Abbr. Density Material Rigid plastic 
Hard foam  HF 35kg/  Dimension (OD) 1200x1000x765mm 

Soft foam  SF 22kg/  Dimension (ID) 1135x935x600 mm 
Flat layers (soft foam) FSF 23kg/  Net Weight: 45kg  20m of 4″ core 

Stabilization method 

Two components Polyurethane foam injection Two components Epoxy Resin injection 
Density  0.035g/  Density 1.1g/  @ 68 °F / 20 °C 

Shock recording 

Shocks and vibrations are recorded by mounting an accelerometer equipped with a triaxial 
sensor inside the core container. The tool records shocks (in 3 directions) and the free fall 
height and indicates the duration and the energy of a shock. The accelerometer was 
presenting the following specifications: dynamic range +/- 6G, mounted base resonance 
75Hz,  temperature range from -20⁰C to +40⁰C and can be sourced through company like 
Honeywell, Electrochem, SensR or MicroStrain. 

Core sample preparation 

Water was added to loose sand to provide unconsolidated samples with 25% water 
saturation. In this way unconsolidated sandstone of fine/medium moderately sorted grains 
was mimicked.  
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Shock recorders (Tracker) positioning 

The shock recorders were positioned inside each core container such that 
all zones are covered (see Fig. 1). 

 5 units in the bottom layer 
 3 units in the second layer 
 3 units in the third layer 
 3 units in the top fourth layer 

CT-scanning of the core samples 

All the core samples have been scanned using a CT1 Scanner before the actual tests in 
order to record the initial condition. On completion of each test, samples were scanned for 
comparison with the original samples. 

Shock monitoring of the transportation of the samples for CT Scan have been carried out to 
ensure correct interpretation of the recordings. No relevant records show that sample could 
have been damaged during that phase. 

Experiments 

Numerous situations that are much in evidence at the rig site have been simulated. 

Test 1: Lateral shock from forklift 
bumping the container 

Test 2: Angular shock drop from 
a height of 13 cm 

Test 3: Forklift transport on 
broken ground (bouncing effect) 

   

 
  

RESULTS 

Definition: Acceleration is a mechanical or physical shock caused by impact or drop. 
In our test the shock is measured by an accelerometer (Tracker) which describes a shock 
pulse as a plot of acceleration versus time. To evaluate the impact on the core, we are 
looking to the peak acceleration and its duration. The magnitude of these shock recorded is 
stated as a multiple of the standard acceleration due to free fall in the Earth's gravity, the 
unit of measurement is in G equivalent to the value 9.80665 m / . 

                                                 
1 CT standing for Computed Tomography Scanner. The scanner provides 64 slices/sec and 60 images in 
one single rotation (360⁰)  

Fig. 1: Positioning of the shock recorders
inside the container
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Table 1 gives the results of transportation tests using samples stabilised 
with foam reinforced with foam pillow for all types of pre-shaped foam 
layers within a container full of core (20m). The figures in the table 
represent the acceleration recorded in G. In red are highest level of 
acceleration recorded by one of the shock trackers positioned in the 
bottom of the container. Decrease in acceleration can be observed in the 
upper layers. The hard foam shows the lowest decrease as the mixed 
layers and soft foam show the best results.  

Table 2 gives the results of 
transportations tests for hard and 
soft pre-shaped foam layers 
within a container partly filled 
with stabilised core placed at the 
bottom. No foam pillows were 
used.  The figures in the table 
represent the acceleration 
recorded in G. In red are highest 
levels of acceleration recorded by the accelerometer. Due to bouncing 
effect, level of acceleration are higher on the first 2 layers with the hard 
foam, the soft foam amortizing better the shock diffusion.  

 
Figure 2: The above figure gives the results of angular 
shock (test 2) with non stabilized core and CT-scans 
before (left) and after test (right). Structural damaged 
are circled in red. Hard layer foam inserts were used 
(Test#81). 

Figure 3: The above figure gives the results of 
angular shock (test 2) with foam stabilized core and 
CT-scans before (left) and after test (right). No 
structural damaged were recorded after test. Hard 
layer foam inserts were used (Test#82). 

Figure 4: The above figure gives the results of forklift 
transport (test 3) with non stabilized core and CT-scans 
before (left) and after test (right). Structural damaged 
are circled in red. Hard layer foam inserts were used 
(Test#161). 

Figure 5: The above figure gives the results of forklift
transport (test 3) with foam stabilized core and CT-
scans before (left) and after test (right). No structural 
damaged were recorded after test. Hard layer foam 
inserts were used (Test#162). 
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FINDINGS 

 Soft foam layers absorb vibrations (bouncing effect) caused by road transport, 
however it is less prone to absorb heavy shocks. 

 Hard foam layers seem to absorb all shocks but cause a bounce effect during road 
transportation. 

 Regardless the type of foam material used, it has been observed that the bottom 
layers are the zones that are prone to damage. 

 Cores that partly fill core containers from the bottom upward are prone to damage.   
 Foam pillows placed inside the container prevent movement of the package of foam 

layers and thus improve proper core transportation. 

CONCLUSIONS AND RECOMMENDATIONS 

From the numerous shock tests performed it reveals that core damage during handling and 
transportation can be prevented when attention is paid to the following:  

 Choose the right specifications and shape of the foam inserts for storing cores in a 
container thus allowing better shock absorption. 

 Position fragile samples inside the core container starting from top to bottom and 
stow them equally spaced inside the container. This can be done by providing a 
geological assessment of the core end face. In the eventuality of small amount of 
core samples not entirely filling the core container, it is recognised to leave the 
bottom layers empty and position the core starting from the top layers. Ideally if 
we are talking about a large amount of core, it is advisable to spread the quantity 
over two containers still leaving the bottom layers empty and equilibrating the 
weight. 

 Fill up empty space inside the core container with foam pillows thus preventing any 
movement of the core. 

 Install trackers gauges inside the core shipment containers to monitor and record 
shocks, vibrations and changes to temperature of the cores to trace down damage 
that might have occurred to the core during transportation  
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APPENDIX 

The below table is providing a detailed inventory of the 256 tests done with their specific 
configurations. 
 

 


