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S o i l  Mechanics Note No. 4: P repa ra t ion  and Shipment of  Undisturbed 
Core S o i l  Samples 

Undisturbed s o i l  samples c o l l e c t e d  dur ing  t h e  pre l iminary  o r  d e t a i l e d  
s i t e  i n v e s t i g a t i o n  r ep re sen t  a  s i g n i f i c a n t  investment  i n  t i n e  and funds. 
Therefore ,  p repa ra t ion  and shipment of t h e s e  samples t o  t h e  t e s t i n g  
f a c i l i t y  m e r i t  s p e c i a l  a t t e n t i o n .  A l l  p o s s i b l e  precaut ionary  and pre- 
v e n t i v e  measures must b e  used t o  minimize the  de t r imen ta l  e f f e c t s  of 
d i s tu rbance  due t o  shock, dry ing ,  and f r eez ing  dur ing  c o l l e c t i o n ,  
p repa ra t ion  and shipment . 
R e l a t i v e l y  f i r m ,  cohes ive ,  non-sensi t i v e  m a t e r i a l s  r e q u i r e  a  minimum 
of e x t r a  c a r e  i n  p repa ra t ion  and shipment.  They should be packed and 
marked t o  i n s u r e  shipment i n  t h e  up r igh t  p o s i t i o n ,  t o  prevent  damage 
o r  l o s s  of i n d i v i d u a l  t u b e s ,  and t o  prevent  f r e e z i n g .  

S a t u r a t e d  d i l a t a n t  o r  s e n s i t i v e  m a t e r i a l s  @&, SM, CL-HL, some CL) 
r e q u i r e  s p e c i a l  a t t e n t i o n  t o  keep sample d i s tu rbance  t o  a  minimum. 
These samples must be k e p t  i n  a  v e r t i c a l  o r i e n t a t i o n  and pro tec ted  from 
shock a t  a l l  t imes .  Upon recovery of t he  sample, i f  d ra inage  i s  necessary  
t o  f i r m  up the  sample s l i g h t l y ,  a  p e r f o r a t e d  expanding packer should be 
i n s e r t e d  i n  t h e  bottom of  the  tube p r i o r  t o  d isconnect ing  i t  from t h e  
d r i l l  s tem. The sample should then  be c a r r i e d  t o  a  s u i t a b l e  dra inage  
rack .  When v i s u a l  examinat ion i n d i c a t e s  t h a t  an adequate degree of 
drainage has  been achieved,  both ends should be sea l ed  w i t h  non-per fora ted  
expanding packers .  A t  t h i s  t ime,  t h e  tubes should be packed, on s i t e ,  - 
p r i o r  t o  any v e h i c u l a r  t r a n s p o r t a t i o n .  

Some f r a g i l e  o r  b r i t t l e  m a t e r i a l s  a r e  s u s c e p t i b l e  t o  f r a c t u r i n g  o r  
c r ack ing  w i t h i n  the tubes i f  t h e y  a r e  bumped o r  j a r r e d ,  and they a l s o  
r e q u i r e  s p e c i a l  handl ing .  

Various types of p r o t e c t i v e  c o n t a i n e r s  have been cons t ruc t ed  and used 
t o  s h i p  core  samples t o  t e s t i n g  f a c i l i t i e s .  Based on s e v e r a l  years  of 
obse rva t ion  of t h e  c o n d i t i o n  of undis turbed  samples and i n t e r p r e t a t i o n  
of l a b o r a t o r y  t e s t  r e s u l t s ,  the  most d e s i r a b l e  c o n t a i n e r  should i n c o r p o r a t e  
t he  fo l lowing  f e a t u r e s :  

- 
Thi s  Note submit ted by personnel  i n  t h e  S o i l  Mechanics Laboratory and th2 
S o i l  Mechanics U n i t ,  Lincoln,  Nebraska. 



1. It should be r eusab le .  

2. It should be s o  designed t h a t  sample tubes  a r e  maintained i n  
a  v e r t i c a l  p o s i t i o n  from packing on s i t e  t o  unpacking a t  t he  t e s t i n g  
f a c i l i t y .  

3 .  For  s e n s i t i v e  s o i l s ,  i t  should have i n t e r n a l  des ign  f e a t u r e s  
and packing m a t e r i a l s  t h a t  w i l l  cushion o r  i s o l a t e  t h e  tubes  from t h e  
adverse  e f f e c t s  of j a r r i n g  o r  shock a c t i o n  wh i l e  i n  t r a n s i t .  

4 .  I n t e r n a l  packing and e x t e r n a l  marking should be provided t o  
p r o t e c t  a g a i n s t  f r e e z i n g .  

Desc r ip t ive  informat ion  f o r  f o u r  types  of c o n t a i n e r s  t o  t r a n s p o r t  
co re s  fo l lows  : 

Figure  No. I .  Shipping box developed by t h e  S o i l  Mechanics 
Laboratory,  Lincoln,  Nebraska; p r e f e r r e d  f o r  s e n s i t i v e  s o i l s .  

F igu re  No. 2. Shipping box developed by Charles  R. Akers, Geo log i s t ,  
Louisiana;  f o r  s e n s i t i v e  s o i l s . "  

F igure  No. 3 .  Shipping box developed by Aubrey C .  Sanders ,  Jr. , 
Geolog i s t ,  North Caro l ina ;  f o r  f i rm,  non- sens i t i ve  s o i l s .  * 

Figure  No. 4. Shipping b a r r e l  developed by Wilber  J. Campbell, 
Geo log i s t ,  Oklahoma; f o r  f i rm ,  non- sens i t i ve  s o i l s .  * 
Considera t ion  a l s o  should be given t o  t h e  method of sh ipping  undis turbed  
samples. The most r a p i d  commercial m e t h d  i s  a i r  express  o r  a i r  f r e i g h t ,  
which minimizes time of t r a n s p o r t  and u s u a l l y  involves  l e s s  handl ing .  
Railway Express shipments normally r e q u i r e  only about one-half  t h e  time 
involved i n  t r a n s p o r t  and d e l i v e r y  by r a i l  f r e i g h t  o r  motor f r e i g h t  when 
samples a r e  t o  be  shipped 300 miles  o r  more. It should a l s o  be recognized 
t h a t  d i r e c t  t r a n s p o r t a t i o n  by government v e h i c l e  may be t h e  most p r a c t i c a l  
method f o r  some undis turbed  samples - e s p e c i a l l y  t hose  t h a t  r e q u i r e  extreme 
c a r e  i n  handl ing  a d  t r a n s p o r t i n g .  The more r ap id  methods may be t h e  most 
expensive;  b u t ,  cons ider ing  t h e  resources  expended i n  ob ta in ing  t h e  undis-  
tu rbed  samples and t h e  importance of r e l i a b l e  t e s t  r e s u l t s ,  they warran t  
s e r i o u s  c o n s i d e r a t i o n .  
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U S DEPARTMEtiT OF ALl i lCULTUHE SOIL CONSERVAIION SEKVICI 

D PHOTOGRAPH OF OPEN BOX 
/ 

5. FRONT VIEW 
C.  SIDE V IEW 

BILL OF MATERIALS 

V 
FSN 5 5 3 0 - 0 5 1 - 0 5 1 2  ____ I - I  -- - 
HINJE, STRALL_j("FAV D U T Y Y / S C R E W S ,  F S N  53110-66U-131  I I 4 EACH 
HASP, H INGED,  Y 1 / 2 " ,  wISCREWS, FSN 5 3 4 0 - 6 6 1 1 - 1 6 6 7  

- - - -- - - - - -- 3 EACH - 
SCHEW,-WOOD, STEEL. FLATHEAD, NO.  10 x I 3 / q v ,  
FSN 5 3 0 5 - 0 1 0 - 1 9 3 5  7 2  EACH 

- - -  
- - - -- -- - --- - - --- -- -- 

EYE BOLT, 1 / 4 "  X 2 " ,  Z I N C - P L A I E D ,  ~ / H U T  8 EACH 
-- 

dASHFR, F L A T , - ~ ~ ~ "  FOR HASP BOLT, FSK 5 3 1 0 - 6 3 9 - 7 5 5 4  8 EACH - - -- - - .- 
s % o ? s ~ ~ " > ~ ~ ,  Z I N C - P L A T E D  8 EACH 

- -  - -  

-- -- - -- -- - - - 
ADHESIVE.  WOOOWORYING, FSN 8 0 4 0 - 5 9 8 - 9 3 8 3  

/ IGFLfi, / 2  ;:., S O L I D  BRAIDED 
- -- - - -- -- -- 
-- 

CUSHIONIHG MATERIAL.  EXPANDED POLYSTYRENE FOAM, 
FSN 8 1 3 5 - 1 8 1 - 7 3 7 6  --- - --- 

F S N =  FEDERAL STOCK NllMBFR 

NOTES: A. A L L  WOODEN COMPONEHTS CAN BE SAWED FROM ONE SHEET OF PLYWOOD 
B. T H I S  S H I P P I N G  BOX W I L L  ACCOMMODATE APPROXIMATELY THREE 3 - I N .  D l A .  

TUBES OR TWO 5 - I N .  D l & .  T U B t S  UP TO 3 0  INCHES I N  LENGTH FOR 
LONGER TUBES, THE I N S f O E  H E I G H T  OF THE 8OK MUST BE A M I N I M U M  OF 
6 INCHES GREATER THAN THE LENGTH OF 1 H t  TUBE. 

C. A L L  J O I N I S  TO B E  GLUED AND FASIENED W I T H  SCKtHS. 

D. S l E N C l L  A L L  S I D E S  AS FOLLOWS ( S E E  VIEWS B AND C )  

t UP PROTECT FROM F R E t Z l N G  

E. AFTER S U S P t N D l N b  SAMPLES AS I N D I C A T E D  ABOVE, ALI V O I D  SPACE M U S l  B E  
F I L L E D  W I T H  A S U I T A B L E  R E S I L I E N T  PACKING M A T E R I A L .  

o J /  
u 
S c a l e  In feet 

FIGURE I. S. M.L. BOX FOR SHIPPING UNDISTURBED CORES OF SENSITIVE SOlL  
5,N - 31,56 



A, PHOTO SHOWS SPRING SUPPORTED, FLOATING BASE FOR SAMPLE 
TUBES, F L O A T I N G  TOP P L A T E  WITH FOAM RUBBER PACKING; 
SHAPED, RUBBER-PADDED L A T E R A L  SUPPORTS. 

B. SAMPLE T U B E  SUPPORTED V E R T I C A L L Y  BY SPRING ACTION AND 
L A T E R A L L Y  BY SHAPED, RUBBER-PADDED INSERTS. 

FIGURE 2. LOUISIANA B CORES. 



U S DEPARTMENT O r  AGHlLULiURi  SOIL CONSERVATION SERVICE 
NOTE: 

J O I N T S  SHALL BE N A I L E D  AND GLUED. N A I L S  SHALL BE 
8d COMMON WlRE N A I L S  SPACED 8 INCHES OH CENTER. 
GLUE S H A L L  BE A WATERPROOF NOOD GLUE. BOX SHALL 
BE CONSTRUCTED OF  INCH EXrER IOR PLYWOOD. FASTEN 
1 O P  W I T H  '4 - 4 1 1 2 "  H INGED HASPS AS SHOWN l!4 D E T A I L  
" O n .  C L N I E R  HASPS ON EACi l  S I D F  AND LOCK EACH l l l T i f  
A 1 1 4 "  SPQlM6-LOADED STEEL P I N .  ATTACH EACH P I N  TO 
CRATE TOP W I T H  A 6 '  LOtiG C I IA IN .  

I N S T R U C T I O N S  F O R  USE O F  SAMPLE B O X  

I. T H I S  T Y P E  BOX SHOULD NOT BE USED TO S H I P  
D l L A l A N T  SAMPLES. SAMPLES OF [ H I S  TYPF 
SHOULD BE S H I P P E D  I N  BOXES E P U I P P L D  W I T I I  
SPRING-TYPE SUSPENSION. 

2 .  SAMPLES SHOULD BE A D D I T I O N A L L Y  CUSHIONED 
BY A P I E C E  OF SPONGE RUBBER PLACED I N  T H E  
BOTTOM OF EACH SECTION OF T H E  BOX. 

PLAN - 

i 
FIGURE 3. NORTH CAROLINA SHIPPING CRATE FOR UNDISTURBED SAMPLES 5 , ~ -  31,560 3 

3. I N  ORDER TO F A L l L l l A T E  I N S E R I  ION AND R t -  
MOVAL OF SAMPLE TUBES, A WIRE B A I L  SHOULD 
BE MADE AND ZECURELY FASTENED T O  I H E  SAM- 
P L E  l U B k S  TO P L A C I N G  THEM I N  THE 
BOX. NUMBER 16  S r E E L  W l R E  MAY BE U S t O  
FOR T H I S  PURPOSE. SOME W P E S  O t  SAMPLE 
TUBES W I L L  REQUIRE THE D R I L L I N G  OF TWO 
HOLES N t A R  THE I O P  r D  PASS THE W l R E  
THROUGH. OSTEHBERG AND SHELBY TUBES HAVE 
HOLES U S E 0  7 0  A r l A C H  [HEM TO T H E  SAMPLER 
HEAD. 

5" O I A .  HOLES 

3 1 4 '  ROPF HLHDLE THPOUGH 
WALL OF aDX SECURED W l l H  
KNOT GH I N S I D E  OF dOX. i 

,=STYHOIOAM 

/ 314" PLY'IIOOD ( 1 3  112" 
S Q U A P t  J . 

SECTION A-A ISOMETRIC 
(with top removed)  



( a )  55-gal lon o i l  b a r r e l s  w i t h  ( b )  Sane a s  ( a )  showing b a r r e l  
s e c t i o n s  of s t y r o f ~ m  i n s u l a -  ready  f o r  shipment.  S t e e l  
t i o n ;  welded h a ~ d l e s  on each l i d s  b o l t e d  on t o  provide 
s i d e .  t i g h t  s e s l .  

Advantage s : 

1. Economical i n i t i a l  investment .  

2. Longer l i f e  and l e s s  maintenance than plywood boxes. 

3. Easy handl ing .  

4. Tigh t  s e a l  and s t y r o f o m  o f f e r  naximum p r o t e c t i o n  from 
w e  a t h e r .  

5 .  S t y r o f o m  e a s i l y  rernoved t o  c l ean  b a r r e l s .  

F igu re  4, Oklahoma sh ipping  c r z t e  f o r  und i s tu rbed  co res  


