SASDYNAMICS

Att: Mi. William R

Rel: Fuiidufiun Movement Inspection

Garlatd, Texas
Geo No. 06 - 347

Today, I inspected 1the loundation of the above referenced residence. This is a single story
house with a slab-on-grade foundation. For the purposes of this report, assume that the
house faces north. Thers are mature trees near portions of this foundation,

The purpess of thiz inspection wae to examine the curmrent condition of the foundation for ewdence of
signilicant, dillerental fnundation moeement. The apimions expressed herem Chis repart are based sodely on
thic observations made at the dme of the hepection and do not teke into conaidersdon &oy change in the
gondition of the foundeidon after the date of the j.'l'.l-'F[.'-‘ﬁ'.'-ti.‘:-‘Tl.. This report does not pradic: or warzant the furare
performancs of the subjecl fundabon. This report 8 provaded for the ceclusive vae of the addressees, We
have na eontraeial selaticnship with, or obligation to, any party other than the addresses ot thes repoet, Ths
investlgation was conducted as o Level B avelunlion as defined oy the “Ouidellaes {or the Evaluston and
Eopair of Residents] Foondaions®, The client shoald be aware that there are otlwer levels of inspections
availnbie that melude additinnal serrices and will result in o mors tharough exammoebon of the foundation.
These services include bot are not bmated 1o iems such as gestechnizal testing, testng of concrets strenath,
plumbing leak tests, determining locedon of interior grece beams, photographs of distressed itemns, etc. I the
clienl is lnleresied in choining & more in depth report, contacl the codersigned coglocer for a oroposal,

General Discussion

Differential foundation movement can be cansed by several factors, some of which are:

1. The drying out of the soils around the outer perimeter of the loandation.

2. The effects of the root stracture of mature trees [ landscaping near the
foundation,

3. Inadequate watering of the foundation during dry weather.

d. Beasonal consideratinns.

3. Poor drainage conditions.

6. Flumbing leaks under the slab,

7. Loosely compacted fill materials.

Il is not unusual for slab [oundations in the DFW metroplex to move in response to the
moisture variations that normally attend scasonal changes. This is because the soils in
this ares are known for their expansive, highly plastic characteristics. This means when
the moisture content of the soil increases, the smls expand, sometimes sipnificantly. It
also means when the soils dry out, they can shrink sigraficantly. This expansicn /
shrinkage of the soils can casily cause a slab-on-grade foundation to move differentially
up and /or down).

Settlement of a foundation thar is iInduced by seasonal considerations usually occurs
during the hot dry summer months where the clay seils can dry out to varying depths,
ranging from of 10 to 20 or go feet, depending upon clitmate and environmental
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GeoDynamics
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Recommended Pier Contractors &
Inspection Guidelines

Pier Contractors

A-1 Contractors 972-291-9437 (steel pipe piers)
Professional Foundation Repair 972-241-3479 (drilled concrete piers)
Ramjack of Texas 972-494-3800 (steel pipe piers)
Accurate Foundation Repair 972-623-2500 (steel pipe piers)

If you want the name of other fonsdation repair coniractors, plessa call aur offee

I always rzcommend that any work being done by gy cowracior be inspected during Cie constroction process. Many times,
fending insGiluions not only requite this work-in-process Cinterion) inspection, but alse an pdditienal inspection upon complstion of
thee work. Following the compledon of the work, it s suggested that the iespecting engineer send the bomeowoer a ltlar slating
that the work ke inspected was installed in accordance with his specificatioos.

[t is the homeownes's responstbiliny o ensues that the repair contractor has adequate insurance, warranty progroms, ste. 1t iz
i1r'||:|-.'||:ﬂJ'.t‘t|.'|E.[ thie eontraction visil the sle -:Juriﬂf_1hr. h];‘ll_{mg process, ]_I?I_I}:}' aon ned do ke _'i-:_||1 s g&'iﬁeﬂ: thizi ﬂl.E]-' ahatild
aither tell the homeowner or decline to bid. Becanse of limited access to the pier locations, installing piers argand 2 house requiness
xp-eu'ia.'l drilling £ installatson eql:ipml:m — thiz is sspecinlly imporient with drilled conerste piers, The contracler shoeld tell you
during the bidding process it his cguipment is aot capable of mstalling the piess as specified {with a 20 diameser bell at the
bodtam). For example, 17 1% equipment i= too big for a smell side verd, then he shoold decline o bid, 15 concrete sHiecs are being,
imgtalled and thers is a reasonahle chance that cooditions might ke sueh that he can not ase Lis nommal cquipmeznt to install the
proper size bell (307, i 20, he should tell vou before beginning work, 1615 recommended that the concrate picr contracior Measure
the depih ol ench pier shafi and the diameser of cach bell (this reguires a special L-shapad ool wsually made oo PVC pipe) and
give Pus information b the bomeowner with his finel invoics,

I sugpest that the Tupdation repair work be inspected a5 much as possible, howsever, finmees may not allow for continweus
inspeetions. 8o, an cogincer might be asked o conduct interim ar “spot inspections™ of the work while it is in progress. For
example, 1 anly one mspeetion of the work is 1o be conducted, then it is suggested (i concrele piers are baing instaflzd) that the
pucavated pier shafs bBe inspected prior o the placamant of the conenste. Obviously, an sagineer can not cerity work that he does
neol mspecl i, if the homenwner does oot want the engrinesr o inspesl every _:l:ilt' hale, then the omeownar {or the client) =
assuming that the costractor will continue to follow the specifications, even in the absence of the ergineer. 1o other words, iFihere
are 0o conbmions inspections by the engineer, then tae responsibility is on the repair contrctor aod The homeswnerclient to
cnsure that the uninspecicd partions of contractor’s work comply with the specifications.

If the homeswner'cliznt requires a letes froon Geollvnamdes that certifies that the picr installation was conductad in accerdimoe

with tae engineering specifications (or as modified due to oosite conditions), then the Tee for providing this better is K300 -
payahle at the time of the vigit or prior @0 he relesse ol the raport. Thag fee ecledas ap to a total of 2 trips.

Twpically, on an average size projec, two inlzrim nspeclions ace reqiired; one interim inspeccion while the work is in progress
and one fingl inspection upon completion of the wark. Typically, a pier contractor can mstall Lo 15 piers & day. Lis
recominendel e al leas) ooe mspection be made epch day {m the evenl of drilled conerste gicrs, Ui inspection should be mads
price to placing the coscrets in the piec shafis). Alse, if the contractor has problems during the drilling operatizns or coes nol
fallow the unf,inuur':_c. 1.'_|:|:|,'.i_[i_;,:arii;|_'|51 gakiitomal r'_ms,];d:m:ung may h:.mquj;ru-;l A minimim lri|:| Tee of an additional S180 iz doc for
these wasted trips. Bo, it is imporiant thal the repair contractor advise the engincer of any problems or construction delays

This fze assumes that the piers'picr shofts will be ready for the cogineer to mspect when e amives on gite. 17 the contractoer does
it have the pier shafte readv for inspection and the enginees noeds to leave and return o condoct the mspection, then an
additiznal fee o $1340 is required. {1t should be remembersd that the engineer has praviously scheduled appointments, many of
whizh have been scheduled for weeks ) is (he contractors responsibility te warrant to the homeowner thet bis work will be e
of defects and will provide adequete service. Unleas otherodse specifically contracted for, & consfructon magpection inchudes only &
vigiudl ispection of the pier andfar the mer shafi if drllerd conceete piess are wsed (prior o the plecement of rebar and concrele);
and the messurement of the depth of the pier shaft and the bell diemeter. No code or legal requirements have been included in this
repoet and m gEArartEe oF wWarcanly as io the futwre Lifz or performance of the piers or the house foundation is intended or implizd
The liakility limits 1o Geo Dynamics and its personne] will be limited to the fees received lor the servives providod.

Gienlmnamics Furm deted Tan 2004
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conditions. The drying of the soils occurs because of both evaporation and transpiration
(water being retnoved because of trees and shrubs). As the seils dry, they tend to
consolidate and as they conselidate, a slab-on-grade foundation settles - especially the
outer perimeter. Usually the winter months are wet so the clay soils tend Lo swell
upwarH, however, dui'ir-.g the dryv summer months, the spils shrink. This swelling and
contracrion of the soils sometimes can cause a slab-on-grade foundation to move up and
down.

Trees can affect the seil's meisture content under and arcund foundations. A large shade
lree can transpire as much as 200 gallons of water per day, Trees "transpire” or release
watet into the air in the form of vapor. The water for transpiration must coms from the
soil by the way of the roots, This is why lrees are known to “pull” water from under &
foundation, but only when water i the surrounding soil is inadequate or unavailable.
Since water naturally moves through the soil from high-moisture areas to low mosture
areas, simply not wetering at all can cause foundation problems regardless of nearhy
trees. Trees can add to the problem, but may not be the primary cause of moisture loss
from the soil [taken from the Dallas Master Gardeners Website).

One method of reducing the eflfects of the seasonal action and to help preclude significant
uphesval from occurring is to engure that there is gond drainage around the foundation -
there shauld be no place where water is allowed to pond wrthin 10 feet of the foundation.
All rain gutters should have an adequate number (and size) of dowmspouts to ensure that
the putllers do not overflow during a heavy rain. Furthermore, all downspouts should
eithet be installed in a buried drain pipe or positoned such that the water is depasited
several feet (10" or so} away from the foundalion and into an gres where the water will
drain rapidly awsy from the foundation.

Where possible, the ground surface [including flowerbeds] should be gloped at o
minimum rate of 5% (Le. 3 inch drop owver a 5 feet distance) away from the foundation for
the first 5 feet all around the foundation, At this point {5 feet from the foundation) the
ground surface should slope adequately to drain the surface water away from the house.
2o not allow water to pond within 10 feet of the foundation. Drainage swales should, if
possible, have longitadinal slopes of at lesst 2% [Le. 6 inches over a 23 foot distance) or a
1% minimum slope (3 inches over 25 [eet).

Also pnportant in reducing the effects of seasonal movemenl and settlement is to
mslitute a watering program, which is designed Lo allow Lhe water to soak deeply into the
solls. A moisture maintenance prograun is required around the entire perimeter of the
[oundation. It i5 the homeowner's responsibility to maintain congtant soil moisture near
and under the house foundation, ar all times. To do otherwise, will probably canse
foundation movement.

If the client / homeowmer desires additional information concerning homeowner
maintenance procedures {of the foundation) he is highly encouraged to examine the
documents at the following website: https/ Jwww foundationrepair.org - sec the
information section. If the client does not have intemet acoess, call Geolynamics office
and we will mail you a copy. Also, refer to the GealDynamics website for additional
intormetion: wwy, GecDTW. com.

tnd
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Discussion

During this inspeclon, | noted items that usnally indicate that differential foundation
moveinent has ocourred. Some of these items were: several shestrock cracks in several of
the roomns. For example there is a sheetrock crack in the ceiling on the east side of the
kitchen thal, according to the homeowner, opens and closes al various times of the year
[this is an obvious indication that the foundation is sensitive Lo varietions in the soil
moisture content]. There are sheetrock cracks in the garage and a network of slab
crachks,

There are several doors out of level. For example the closet door in the SW bedroom is
out of level over an inch with sheetrock eracks above; the master bedroom door 15 also
aut of level about 17 - low to the south, ele.

There are brick mortar cracks on the front exterior wall of the living room. There is a 4"
+ wide brick mortar crack on the west side of the SW bedroom with & grade beam crack
below,

As can be seen on the attached drawing, the foundation is about 57 out of level, The high
area 1s in the middle of the house and the low area is in the master bedroom. [t is my
opinion thal most of the slab diselevation is the result of post construction foundation
movement, but a portion of the diselevation may have been built into the slab st the time
of its construction.

Tt shoald be noted that the accuracy wolersnce for oaducting this elevational study is about + [/ - " or sa.
This is berause of possible diferences in curpet ped thickness, mconsistencies in carpet enndition (some
areas ant worn more than others, ete|, accuracy of the surveying equipment used, ste, Adetmernis wers
made o the elevations making corrections for differesces in fooring thicknesses. Snme smonthing of the raw
deta may occur. Many foundations ere not installed perfectly level, so just because there may be o 5 inch
difference in the loor levels, it does not mean that there has been 5 inches of post constraction foundation
maovement The slab elevabons shown ie this report are the cumulative result of the origingl comstroction
tolerances, any post constructisn fundation movemsnt and any previous foundation repaire |0 any].

There are several standards that engineers use to determine if a floor is unaceeptably out
of level. Cne standard is that a foor should not slope more than %7 over a 17 foot
distance (localized deflection). It should be stated that this is an arbitrary standard, but
it is my opinion that it is a reascnable standard. This standard is exceeded in the mester
bedroom, the SW bedroom, the middle bedroom on the west side of the house and Che
kitchen and living room aress.

As we discussed at length today, if time allows, | recomunend that the root Sarrier i the
back yard be installed as soon as possible. Then | recommend that the foundation at the
back portion of the house be observed for a yesr or 0. This is to allow the soils o
rehydrate from the negative eflfects of the tree. As the rehydration oceurs, some upward
rebound of the foundation will sccur, including in the middle of the master bedroom.
However, this typically takes several months. During the observation period, the
homeowner should be diligent in watering the soils around the foundation, eapecially if
the ongoing drought continues; this will aid in the rehydration process.

Led
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The primary reason for waiting a vear to install the piers around the exterior (8 year after
the root barrier installation or the tree remmoval) is to allow the slab elevations n the
interior of the master bedroom ares to improve (as the soils expand)]. As we discussed, if
the piers arc installed at this time, the amount of elevational recovery will be limited to
the elevation in the middle of the master bedroom (- 3.1%). However, if a significant
portion of the current slab diselevation is the result of the desicoation caused by the tres,
then ance the tree is removed from the settlement equartion, there will be a better chance
of making sipnihcanl improvements in the floor levels, If tme does not allow for the
ohaervation perind and if the piers are installed immediately (along with the root barrier),
then it may be neceasary to adjust the piera in the future, aflter the soils rehvdrate.

It is possible that the tree in the front vard has slso impacted the foundation. However,
al this tirne, it is my opinion that the impact can be managed via the installation of piers
across the front. As the tree grows and if the roots extend under the slab, then at that
that time, it may be necessary Lo consider installing a ool barrier,

There 13 no one, single reason for the foundation to have moved. The moat basic reason is
that the foundation is not able to adequately resist the movements of the soils. It is also
reasonable to conclude that the desiccation of the soils has conimibuled Lo a portion of
the scttlement.

Recommendations

1. Install & root barrier between the tree in the beck yard and the foundation. Typically,
the rool barrier ditch is 10 to 127 wide. For estimating purposcs, the root barmer
should be 3 feel deep and installed the barrier no closer than 4 to 5 feet from the
foundarzion. An Arborist should be consulted prior to the installation of the root
barrier and he should determine the proper depth of the root barrer (a function of
how deep the roots are for the particular species of tree| and also the lenpth of the
barrier. Preferably, the root barrier should be a permanent barmer and not be subject
to future penctration by roots as they attempt to grow beck towards the foundation.
An excellent % permanent barrier is to completely fill the ditch with a low strength
concrete, However, because of the expense of this lechnique [using concrete as the
barrier), many homeowners decide to install a plastic membrane in the ditch and
backfill the ditch with dirt. This latter technigue, using a plastic membrane, is
comsidersd a temporary barrier becanse the tree roots will, after a tow years,
evenlually be able to penetrate through the barrier — or grow over, around or under
the plastic membrane. This will reguire additional homeowner maintenance, A plastic
barrier (in lieu of the concrete) thal is ypically nsed is a 20 mil thick reinforced .
plastic sheeting, Permalon X210R (available from Reef Industries 800-23 1-6074) {or
approved equall. Ancther product that can be used is Polyguard 650 (Polyguard
Froducts, Ennis, Texas 072-875-04235],

All pene rations in the membrane because of buried pipes, ete. must be sealed tight
so roots can not grow through the penctrations, All roots are Lo be trimmed smooth
with the trench side so as to KOT penetrate the barmier membrane as a result of the
insrallaticn process, A salt layer is to be added along the bottom of the trench, The
trench is to be backfilled with clay soils. However, the clay must be compacted Hghtly
in the trench. Otherwise voids will be present in the backfill material and water wall
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probably tend to pather in the trench, pogssibly causing the soil to expand. It is
possible that once o rool barrier is installed, there could be some “rebound” of the
slab in that arca where the roots are (as the soils gain in moisture content, they will
expand]. However, this is not a “sure thing” and could tale a while. The barrier
should preferably extend to the surface. However, if not, then it will be neederd to
gewver the surface roots on a regular basis, Also, since the insrallation of the root
barrier will probably have an adverse impact on the tree, it is suggested that an
Arborisl be consulted to determine if the tree should be trimmed.

2. I recommend that portions of this foundation be underpinned. Refer to the allached
Fier Location Plan and Pior Detatls for acditional informabion.

It is recommended that spot inspect:ons of the worke be done during the pier
mstallation process. Spot inapections are required if the client desires o Letter of
Complignee concerning the foundation repairs from the engineer, It is the client’s
responsibility 1o arranpe with the engineer [or these interim inspections. There ia 8 fec
for these inspections, Refer 1o the last page of this report for additional information.

A properly designed and installed, drilled, concrete picr must be founded in a stable
goil strata which is typically between 12 and 17 feet decp, depending on the location.
Grenerslly spealdng, muach of the metroplex has deep clay formetions. This means
that, in these arcas, a shallow picr / piling has the potential for expenencing
additional movement — unless it is solidly founded in the proper bearing strata.

There are two pier designs which are well suited for the soil conditions in this
neighborhood. They are:

. Concrete, drilled pier with a “bell” shaped bottom
. Stecl pipe pier (piling)

If the owner chooses to use concrete piers, | recommend that the pier shaft be a 127
diameter shall, reinforced with four number 5 steel bars, grade 60, The bottom of the
pier shaft must be underreamned (belled) to o minimm diameter of 307, The bottom
of the belled pier should be at the 15 feet depth or be bearing on top of hmestone. T a
contractor chooses Lo install straight shaft piers (no bell), the pier shafl is to penetrate
into the unweathered limestone a minimum of 247,

It the owner chooses to 1se a steel pipe pier [piling] system, the steel pipe mnst
penstrate into a stable bearing strata, which is usually at the point where the pipe
picr can not be driven any decper (point of refusal]. This bearing strata is to be 2
minimum of 15 feet decp unless the bottom of the pler is bearing on shale |
limestone. It is usually not possible to ascertain how deep the shale [ limestone
strata is, unless =soil testing is conducted. 11 is plways advisable for a homeewner 1o
do geotechnical (soil) testing. Industry standerd for installing steel pipe piers 15 to
hydraulically drive the piers to a point of refusal. The only way to ensure thal a pier is
pluced into “bedrock” is to conduct & scils test. If the homeowner/ chent desires 1o
have o soil testing finvestigation conducted, contact the undersigned engineer for a
referral 1o s peolechnical enpineer,
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There are basically two reasons o install piers:

»  To stop any further downward movement {settlement] of the foundalion - in the
area of the piers. Under normal circumstances, a pier will only influence an area
within a ¥ ar 8o foot radius, In other words, 1t 1s possible that the unpiered
portiones of the foundation may experience settlament /upheaval in the fotare. This
includes settlement caused by scasonal factors, improperly compacted fill
materigls and settlement caused by trees. The entire slab will sUll be susceptible
Lo upward movermnent (upheaval of the soils) end [/ or settlement in the unpiered
areas. This means that the mondation may heave upward off of the newly installed
piers.

s To help bring portions of the foundation to a more "level” position - in the area
where the piers were installed, However, new defects can appear during the
leveling process, if this ocours, the foundation repair contractor 15 to immediately
slop the leveling process — unless otherwise directed by the homeowner. It should
be slated that zametimes it is not possible to bring a foundation to a level position.
This cen occur for severzl reasons [the foundation was initially constructed out of
level, the foundation was out of level because of upheaval, or repairs/ remodeling
were meade Lo the structure when the [oundation was out of level, ete.) In these
cases, it may nol be feaxble Lo atlempt to “level” the foundation. To do otherwise
may cause additicnal damage. Also, additions such as patio roof covers can limit
glevations improvements when those additions are attached to the roof of the
house as is the case on the east side of the kitchen. Unless the client specifically
asks the underzigned engneer 1o be present during the leveling process, the
leveling process is the foundation repair contractor’s respongibility. The
frundation repair contractor is to take 8 new set of slab elevations following the
leveling process and give a copy of the elevations to his client. If the client so
desires, (reolDynamics will conduct theses post repair elevations for a fee of
$150.00.

These repair recommendations are based on the assumption that the foundation is of
normal strength, construction end design and that the reinforcing steel 15 either
convention steel bars or post-tensioned cables jnot stecl wire fabrc),

There are some foundations that have been constructed with teo [ew or inadequate
interior grade beams and /or inadequate stes] reinforcement. If this condition is
determined to exist once the foundation repairs are started, then it will possibly he
necessary to modify the repair plan to include additional piers or strengthening of the
foundation by other means, It is not possible to determine i this condition exists
without additional investigation. This type of investigation is beyond the scope of this
Level B investigation, However, if the homeowner fclient desires these services, the
undersigned engineer will provide a propaosal or doing so.

Depending upon several onsite conditions, there may be limitations to the
effectivencss of installing piers (i.e., just becanse a foundation has been
underpinned, it does not mean that the foundation will never move again). For
example, if the outer perimeter of 8 foundation is underpinned with plers and the soil
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under the interior of the slab shrinks fawells [usually beconse of o soil moisture
change), then it is pessible thaet the mterior of the foundation may settle faphesve, If
80, then, at that time, additional piers may need to be installed in the interior of the
house. The only way to stop all fumure foundation movement is to completefy isolate
the foundation from the soil - if the homeowner is interested in pursuing this option,
please call the undersigned engineer. For additional information on the limitations of
foundation repairs, refer to the document "Expectations of Underpinning” by Tom
Witherspoon, P.E., This dotument can be sccn at the following website:

http:/ fwww founcationrepair, org. Or call the undersigned cngineer to discuss the
possible imitations inherent in installing piers under only a portion of a foundalice:.

It ig recommended that during the installation of the piers, the work be inspected by
an engineer to ensure that the work meets the specifications of the design engineer,
Upon completion of the inspection, the engineer should write the owner a letter
verilyving that the work performed by the pier contraclor was done in accordance with
his specificatons. It is the cient’s responsibility to notify the engineer if thess
inspections are desired. These inspections are “spot” inspections only and do not
inchide supervising the work crew. The repair contractor shall be totally responsible
tor the direction of the worlinen and equipment in accomplishing the work,
techniques and methods for doing the work. This includes the leveling process,
however, if the homeowner desires the undersigned engineer £o be present during the
leveling process to give advice to the homeowner during the leveling process, please
call Geolevmamics to inquire about the inspection fees and for schedule an
appaintment. Be advised thet GeoDynamics does nol monitor, supervise or direct the
construction practices of the foundation repair contractor.

The contractor 1s responsible for oblaining all permits reqguired to conduct the work. IL
i5 the clients/homeovmner’s respansibility (o ensure that the foundation repair
conlraclor has edeguate insurance and o warranty program, This includes the
contractors recommended by the undersigned engineer, To more fully restate the
issne, the undersipned engineer has NOT checked on the validity of ANY foundation
Tepall Company’s insurancel

If, while the foundation repair contractor is attemphing to level the foundation, new
defects begin to appear, he is to stop the lift immediately. The leveling of a foundation
musl be governed by field judpment exercised by experienced technicians. It may not
he possible to fully bring the foundation to a level position. If it is determined by
others that the foundation movement was caused by a below the slab plumbing lesk,
then it is recommended that the homeowner wait approximately 4 to & months aller
the leak 18 repaired to underpin the foundation.

Il portions of the foundation ere Lifted over 1 %" or so, it will be necessary to [l the
resultant void under the slab with a soil/cement slurry. This slurmry injecltion should
be done only when the sedl is in its normal expanded state {this generally ocours soon
after niormal winter/spring raing|. It is always recommended that & plumbing leal test
be conducted after the leveling process and /or prior to the slurry injection. It is the
client’s responsibility Lo aarange for this fest,
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Reparr work specified in this report is based upon limited data, designed to help
mmprove distordon and disclevation of the slab, but not necessarily to completely
ehiminate foundalion movement and/or recurring signs of distress, In other words, it
may be necessary, even following foundation repairs /drainage improvements and
diligent homeowner wetering of the soil arcund the foundation to perform periodic
cosmetic repairs and door adjustments. Repair work is remedial in nature and cannot
lrunsform an inferior foundation into one of higher standerds than foundation of
similar type and age in similar locations, Furthermore, such remedial work will not
control movement al olher locations such as at unsupported perimetsrs or interior
areas and cannot prevent movement due to variations in moisture content of
supporting =soils, As stated elsewhere in this repart, @ pler, wnder nortdl
circumstances, can only impact an area m about a 7 foot radius from the pier. This
means that addifional foundation movement may occur in the unpiered areas. For
axariple, even after a portion of the culer perimeter of a foundation is underpinned with
ers, if the soils under the inderior of the foundation are allowed to dry because of o
iack af diligent homemener watering of the soils around the foundation, then settlement
af the foundation in the inferior of the house is possible. it is important that the soil
moisture contenl be maintained after the installation of piers. To do otherwise, will
possibly cause foundation settlement in the “unpiered” areas.

The client is reminded that a sleb fogndation is & growvnd supported sbuctaral system and, as such, will
always be subject to differential foundation movement pocompanying the gain or logs of moisture m the
supporting soils. Therefore, it is importan: 1o institute a watering program which will keep the ground
arcund te lpundation at a congtant mosiore content - vesr srounc. Gradoally moreese the length of ome
that cach zone is watered and attempt 0 water o such 2 manaer that the water penetrates the subsarface
woils severn! fees desp, especially in the dry seasons, This will help to minimize (not eliminate] any additional
scasonal foundatiom mmrement,

IM'i% i determined by others) that the sol arcund this loundation has not been properly maintained [not
adequately watered) prior o this inspection, then it iz very important thet “commal® walerng procedures
proceed kowly and with cantion. This is because it is possible tn canse permanent expansion of the soil with
a guddsn increase in moisture content. Sometimes, this can only be predicied by sbkining a curment snoils
analysis and other additivnal nlfamation. I the client desites this information, contact the undersizned
crigineer for a recommendation to 5 soils crgineer.

This visnal site surrey was oot intendad to be all inclosmwe Bot was limited in scope to 5 visusl examinacion
of the items called o pur attention during the Site Survey and aress arouod the loundatan that coakl
reascmably be inspected. This is & report based on firs: visaa] impressions and does not inchude any invasive
garvices guch as souls testing, plumbing teste, phoographe, excavabions, detoplad distress survey, remoenl of
venesr, carpet, concrets strenglh teshng, ete, These secvices are svailable from CGeeDynamics if 82 desired by
Lhe clienl Please call GeoDynamics for & propossl o provide these serices

It should be noted that if the house bas been recently repaited, remodeled and or reprinted, that many
timea defocts are covered up which that, if observed, be an indication of differential foundation movemenl.
Any recommendatons incladed in this report are only & professional opinion and do not constitute &
slruchural warranty or performeance contact widh the purchaser of this report or with any other party. Unless
ntherwise staswed o requesled by the client, site drainage across thia property is nol & part of this report,
unless the drumage conditions adjacent o the loundation sre such that, in the opinion of the undersigned
cnginesr, ey heve nod o noticeable, significant, negative impact on the stability of the loundation.

It shendd be roled thot spme fepe! af sk is associcied with all pees of foundations and there is no such thing
a5 0 nisk free foundation. Geelynarmies pen ot certifyy that futurs foumdation movement will or wnll not occur. It
is not usually possible to bring “perfection® to a slab findabion as far as stopping /1 diferentiol foundaton
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movement. [t is common for homeowoers 1o make periodic cosmetic repaire becanss of Faundation
movernent.

i the client has any questions,/comments concernmg the drta, conchosione and /or recommendations of this
repert, they are bo call the undersigned engineer. If additienal information concerning this foundation and o
soditicnal information and conclusions of this report is discovered, following Lhe ssseance of this report, the
undersigned engineer reserves the right to modify the conclusions end/or recommendetions if deemed
necessary. The report is based on visna! shservations withoet the avetlability of sparifcations on the
residence and witoul destructive entry into any oction,

Any use made of ts mvestigation and/or the conclusions and recommendations contained herein and BILY
reliance trereon shall be specilically subject to the following limisation of lability: In recognition of the
reladve risk and benefits of the projeet to user and Geollvnamics, the risks have been slloceted such that
user/client agroce, to the fullest extent permilted by law, w limit the lisbility of Geo to user for any and all
claime, Josses, costs, damages of ooy natare whatsoever or claims expenses from any cause oF causes,
including attorney’s lees and coste and expert witness fees and costa, 8o that the tolal agpregate linbility of
Geo w the wser/client ehall not exceed the cost of this report unless stberocss specifically apreed in writing,
It iz intended that thas limitation apply wany and al liability or ceuses of action hawever, alleses or arising,
unless atheraise prohibited by law. For the purpese of this provision, Geo shall inchide all employees,
gwners and agenls of GeoDynamics. This tmitation is applicable to Ces's neghgenes or other fault in whole
ol in part,

A complete bietory of this foundation wes nol aveilable to the undersigned engineer. This ncludes several
tems bul includes the origine! position and surface configuration of the foundetion [ie., the foundation Ay
heve been out of level or moved during the construction process of the residence]. Unless otherwvise stated,
this report is based on tie assumption that the foundation wis installed it 5 reasonably Ievel position. This
report and ils conchesions represent the current position of the Tundstion, 1 tme permits, prior o
performing foundeton remediation, it ie preferable Lo observe the behewior of the foundation over a pericd of
tme, typieully tn determine how it responds to variations in the aoil modsture content as the seasons go
through wet/dry cycles. 1T the client wents add:bonal imformation on this, please cail *he unders gned
engneer. The conclazicns and recommendatons mentooed in this report represent the opinion of the
undereigned engineer. AL drasinge attached &o this report represent the general location of seme of the walls
af this house, the drawing is not fo scele and may not include all fsatures in the floor plan, If the client
desives a more detailed drewing, they should contact our office for & proposal 1o do so. This report is provided
for the cxcluaive use of the addressee and is nol for use by any other persen or organizstion. GeoDynemics
has no contrastaal ?Cl&ﬂﬂﬂﬁhlp wnto, ar duty ar n:-hl".gar_'rnn tz any party other than the addresses of this
TCpOCT.

This Site Condition Burvey represenls the present eondition of the foundation (within the limits of a Level B
inspection) And i not W be construed in any way as a guarantes or warranty as to future life or performeance

of the property ot EEI———., (oo, Texas,
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