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Report on the technical activities of TC 6, Committee on unsaturated soils 

Compte rendu des activités de la commission technique No 6, sur les sols non saturés

D.G. Fredlund & S. L. Houston

E vo lu tion  o f  the  IS S M F E  C om m ittee  on  U nsatu ra ted  Soils and 

A rid Soils, is indicative o f  the w idely accep ted  position  tha t 

th e re  is a need fo r geo techn ical engineers to em brace  a  general 

th eo ry  fram ew ork  fo r u n sa tu ra ted  soil m echanics. T raditionally , 

researchers and p rac titioners o f  un sa tu ra ted  soils have tended  to 

focus on  fairly specific top ics such  as expansive soils, 

co llapsib le soils, residual soils, o r  arid soils. T h e  m ission o f  the 

T C 6  C o m m ittee  on  U nsatu ra ted  Soils includes p rom otion  o f  the 

em ergence  o f  unifying theories o f  unsa tu ra ted  so il m echanics, 

based  on  recogn ition  o f  the  im portance o f  so il m o istu re  changes 

to  the  p erfo rm ance o f  u n sa tu ra ted  soils as an engineering 

foundation  and geoenvironm enta l barrier m aterial. T echnical 

m eetings and activ ities o f  the  C om m ittee  have cen tered  on the 

g row ing  need and effo rts o f  the  geo techn ical com m unity  to 

im prove o u r genera l understand ing  and m odeling  o f  u n sa tu ra ted  

so il response.
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T h e  first m ajo r even t o f  the  T C 6  C om m ittee  w as partic ipation  

in the  sponso rsh ip  o f  the  F irst In ternational C onference  on 

U n sa tu ra ted  Soils, U N S A T ’95 , S ep tem ber 6-8 , 1995, Paris, 

F rance. A t U N S A T ’95 , and at the  first m eeting  o f  the  T C 6 

C o m m ittee  held ju s t p rio r to  the  Paris C onference , geo techn ica l 

pro fessionals w ere  b ro u g h t to g e th er to  d iscuss advances tow ard  

addressing  prob lem s involving unsa tura ted  soils. F rom  these 

d iscussions em erged  the fact th a t u nsa tu ra ted  so il m echanics 

has becom e a  necessary  to o l fo r analyzing the behav ior o f  soils 

in the  relatively near-surface  so il zone w here p o re -w a te r 

p ressu res a re  negative. T h e re  appears to be a  s tro n g  m ove 

to w ard s num erical m odelling m any geo techn ical p roblem s as a 

sing le  sa tu ra ted /u n sa tu ra ted  so il continuum .

O ne im portan t o u tco m e o f  the  Paris, 1995, m eetings w as the 

general agreem ent (based  on  an inform al su rvey  cond u c ted  by 

P ro fesso r K ent W ray  a t a conference session  on  m easurem ent 

o f  so il suc tion ), on  the key  s ta te  variables to be used  in the 

developm en t o f  co nstitu tive  relationships fo r u n sa tu ra ted  soils. 

T he tw o  norm a] stress  s ta te  variables fo r u n sa tu ra ted  soil 

response  w ere  identified as the  m atric suc tion  (ua - u w), 

defined as the  difference betw een  the pore-a ir p ressu re  and the 

p o re -w a te r  p ressure , and the  net norm al stress, (<T -  ua ) .  It 

w as fu rther p ro p o sed  th a t Pascals, k P a  and M pa, be used 

h encefo rth  fo r so il suc tion  in particu lar, and soil stress sta te s, in 

general. C on sisten t w ith  these  norm al stress s ta te  variables is 

the use  o f  tw o  in d ep en d en t stress tensors , as show n in  F igure  1.

D ue to the  im portance  o f  so il m oistu re  changes on u n sa tu ra ted  

soil response , flux boundary  conditions w ere  identified as 

ex trem ely  relevan t to  m any geotechn ical and geo-env ironm ental 

problem s. T h e  Paris C onference  saw  the  em ergence  o f  the  soil- 

w a te r ch aracteristic  cu rve  (F igure 2) as an im portan t to o l in 

quantify ing  the  relationship  betw een  soil suc tion  and w ate r 

co n ten t changes.

F igu re  1. D efin ition  o f  the  stress sta te  fo r  an  u nsa tu ra ted  soil.
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F ig u re  2. S o il-w ate r characteristic  curves fo r a  sand  and  a  c layey  

silt.

O ngoing  and upcom ing  activities o f  the  C om m ittee  on 

U nsatu ra ted  Soils are  d irec ted  tow ard  advancem ent o f  

un sa tu ra ted  so il m echanics and num erical m odeling  o f  

un sa tu ra ted  soils as a to o l to  address problem s o f  arid soils,
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including collapsible and expansive soils, residual soils, 

compacted soils, and transport and containment of 

contaminants in the vadose zone. The TC6 Committee is a 

sponsor of the Second International Conference on Unsaturated 

Soils to be held in Beijing, China, 1998, involving participation 

of the TC6 membership. Preparations for the 2001, Third 

International Conference on Unsaturated Soils, including 

selection of venue, are also presently underway.

Other TC6 activities include participation in the Unsaturated 

Soils Sessions for GeoLogan, 1997, along with the 

Subcommittee on Unsaturated Soils of the Soil Properties 

Committee and the Shallow Foundations Committee of the 

Geo-Institute, American Society of Civil Engineers The 

conference was held from July 16-19, 1997 in Logan, Utah. The 

ISSMFE TC6 Committee is also affiliated, in cooperation with 

Dr. Ian Smalley, with the preparation of a special issue of 

Engineering Geology, dedicated to contributions on Collapsible 

Soils.

The TC6 committee has also promoted the NSAT ’97, Third 

Brazilian Symposium on Unsaturated Soils, which will see 

research papers presented from a number of countries. The 

conference was held on April 22-26, 1996 in Rio de Janeiro, 

Brazil.

Recognizing the need for efficient dissemination of information 

on unsaturated soils research and conferences, TC6 members 

are evaluating the feasibility of use of the Internet for exchange 

of information. In particular, TC6 plans to come forward with a 

recommendation to the community for a home page format for 

organizations involved in the study and distribution of 

knowledge concerning unsaturated soils.
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