
A
c c o rding to the Da l l a s
study on foundation re p a i r
discussed in Pa rt I in the
p revious issue, factors oth-

er than soil problems contribute to

the repair activity within an are a .
Some of these more important in-
fluences are: (1) size and re s i d e n-
tial density of the area considere d ,
(2) income level of the pro p e rt y

ow n e r s, (3) age of the deve l o p m e n t .
These factors must be we i g h e d
when attempting to correlate activ-
ity within an area to Atterberg Lim-
it data or other soil properties.

Table I presents soil test data fro m
va rious locations within the Da l l a s
a rea. Each set of data is lettered A
t h rough K. In all cases the individual
data (moisture content, plastic lim-
it, liquid limit, plasticity index and
linear shrinkage) reflect the we i g h t-
ed ave rage values to a soil depth of
15 feet. The At t e r b e rg Limits are
consistently less favo rable for soils
within the active areas than for oth-
er sections, and in (or ve ry near) all
p roblem are a s, the plasticity index
is within the critical ra n g e.

Foundation repair
part II
Here are the factors contributing to repair activity
within an area in relation to soil properties

BY ROBERT WADE BROWN

TABLE I Soil Test Dataa

Moisture Plastic Liquid Linear
Test Content, Limit, Limit, Plasticity Shrinkage,
Designation Percent Percent Percent Index Percent Description of Stratum

Irving, Texas: Medium stiff brown, gray, and tan silty clay to
A1* 18 16 50.4 34.4 13.5 6 feet. Stiff tan and gray clay to 36 feet. Blue

17 10 51.7 40.7 15.7 shale.

A2* 26 32 77.8 45.8 20 Medium stiff clay to 3 feet. Stiff tan clay to 28
24 31.9 75.0 43.1 19 feet. Blue shale.

B* 25 26 72.1 46.1 19 Stiff tan clay to 25 feet.

Stiff brown and gray sandy clay to 6 feet. Stiff
C 20 20.9 38 17.1 10 tan and gray clay to bottom of test at 20 feet.

Richardson, Texas:
D* (area 2) 38 26.5 63.4 36.9 20 Plastic dark brown clay to 8 feet. Brown and

32 27.3 62.8 35.5 19 tan limey clay to 18 feet. Fractured limestone.

Dallas, Texas: Stiff brown and tan silty clay (fills) to 3 feet.
E* (area 1) 20 14 41 27 20 Stiff gray and tan sandy clay to 13.5 feet. Firm

22 15 40 25 22 tan sand to bottom of test at 20 feet.

Stiff dark brown clay to 6 feet. Plastic brown,
F 20 11 32 21 10 tan and gray sandy clay to 11.5 feet. Firm tan

sand to 28 feet. Blue shale.

Duncanville, Texas: Stiff dark brown silty clay to 1.5 feet. Fractured
G — 25 37 12 7 limestone.

Garland, Texas: Stiff brown and tan clay to 2.5 feet. Fractured
H 25 18 48 30 12 limestone.

Dark brown clay to 3 feet. Tan limey clay to
I* 23 16 52 36 17 20 feet. Limestone.

Stiff dark brown clay to 7.5 feet. Fractured
J* 23 21 50 29 17 limestone.

Seagoville, Texas: Dark brown sandy clay to 1.5 feet. Stiff brown,
tan and gray sandy clay to 9 feet. Firm tan

K 16 14 32.2 18.2 11.5 sand to 11.5 feet. Brown silty clay to 25 feet.
Blue shale.

a. Test data the courtesy of Mr. G. B. Mitchell, Southwestern Laboratories, Dallas, Texas.
* Indicates tests in or very near the areas of concentrated foundation repair.



Table II presents similar soil data.
For all practical purposes these da-
ta mirror those presented in Table I.
Note particularly the indicated PVC
(potential volume change) cate-
g o ri e s. These certainly indicate that
Dallas re p resents one of the more
s e ve re problem areas and also show
a correlation of swell tendencies to
the plasticity index.

Area correlation
It appears that treatment tech-

niques could be correlated fro m
a rea to area provided suitable
k n owledge is known or ava i l a b l e

defining the soils in the area climat-
ic rating, At t e r b e rg Limits and the
m i n e ralogical content of the soil.
The first two do not pose a pro b l e m .
In time, perhaps the latter will be
commonly ava i l a b l e.

It is apparently certain that the
p rincipal volume change re s u l t s
f rom the presence of montmori l-
lonite in the soil. Howe ve r, the
amount of montmorillonite va ri e s
c o n s i d e rably and the higher the
content of this clay, the more seve re
the soil pro b l e m .

In t u i t i vely this would necessitate
technique modification from area to

a rea if optimum results are to be re-
a l i zed. Un f o rtunately the miner-
alogical bre a k d own of the Da l l a s
soils was not available at the time of
this re p o rt. When this inform a t i o n
becomes available it might deve l o p
that modification of the repair tech-
nique will eliminate re-dos or per-
mit a more economical appro a c h .
In any event this knowledge should
p e rmit correlation of other soil
p roblem areas to Dallas and prov i d e
a key for proper treatment design
u n i ve r s a l l y.

The information sought in the re-
p o rt could provide a technical basis
for designing soil stabilization (lime
or otherwise) for pre c o n s t ruction as
well as remedial applications. So i l ,
p roperly stabilized, should not pro-
duce foundation pro b l e m s.
No n e t h e l e s s, if the history deve l-
oped in the Dallas area could be re-
a l i zed in all other problem are a s,
foundation repair could become
re l a t i vely ro u t i n e.

Research program
Cu r rently a re s e a rch project is un-

d e rway which hopefully will furn i s h
supplemental information to help
make this a re a l i t y. The pro g ram is
intended to establish such facts as:
(1) the relationship between vo l u m e
change tendencies, stabilization re-
q u i rement, and mineralogical com-
position; (2) the chemical and phys-
ical mechanisms for stabilization;
(3) effect of CA++ ion & pH on stabi-
lization (could a less noxious CA++
ion vehicle be substituted for lime,
for example); (4) re versibility of sta-
bilization reactions; (5) does the
plasticity index adequately re l a t e
va rious soils with respect to vo l u m e
change tendencies; and (6) can a
stabilization agent, superior to lime,
be developed. These data will be
published by Ro b e rt Wade Brown &
A s s o c i a t e s, Da l l a s, Te x a s, when they
become ava i l a b l e.   

This is the final portion of the two-part arti-
cle on foundation repair. Part I appeared in
CONCRETE CONSTRUCTION in July 1971,
pages 283-285.

TABLE II PVC Meter Soil Test Data

Swell Index Approximate
Sample Number per PVC Plasticity

square foot Category Index

Dallas, Texas
15. Denton clay, Dallas, Texas* 3800 Critical 30

16. Soil, Dallas, Texas* 5050 Very 39

Critical
17. Soil, Dallas, Texas 2800 Marginal 22

18. Soil, Dallas, Texas 5200 Very 42
Critical

19. Soil, Dallas, Texas 4050 Critical 32

20. Soil, Dallas, Texas 4400 Critical 34

21. Soil, Dallas, Texas 5450 Very 43
Critical

22. Soil, Dallas, Texas 900 Non- 9
Critical

Duncanville, Texas
24. Soil, Duncanville, Texas 2200 Marginal 18

25. Soil, Duncanville, Texas 1400 Non- 13
Critical

Garland, Texas
28. Soil, Garland, Texas 5400 Very 43

Critical

29. Soil, Garland, Texas 4700 Critical 37

30. Soil, Garland, Texas 5650 Very 44
Critical

Irving, Texas 1550 Non- 14
35. Soil, Irving, Texas Critical

Lancaster, Texas
38. Soil, Lancaster, Texas 4700 Critical 37

Mesquite, Texas
39. Soil, Mesquite, Texas 2800 Marginal 22

Plano, Texas 6300 Very 51
40. Soil, Plano, Texas Critical

Richardson, Texas
41. Soil, Richardson, Texas 5850 Very 47

Critical

* Sample and text by Elvin F. Henry
* Tests numbered 16-41 under the direction of Mr. Herschel Smith, Dallas, Texas
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