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HR ANNIVERSARY I 
DIFFERING SITE 

CCXDITIONS 
e Differing Site Condition (USC) clause 

in US construction law has created some T" problems it was meant to solve. For one, 
claims for extras have become routine, and 
contractors often choose this ctause as the 
most convenient tool to jushfy cost overruns or 
achieve extra profits. ' , 

On the other hand, owners and engineers 
have taken the hard line when asked to com- 
pensate contractors for legitimate claims 
bepause of unforeseen cash. 

The clause was introduced to lower the price 
of construction by removing a contractor's cost 
ror contingencies. The comrwtors in turn 
received protection against unanticipated site 

The author is presraenr or 
Gmonsol  and first wrab in World 
Tunnelling ten years ago. 

I understanding ol  the relationship between 
geotcchnical conditio~~s, index properties uT 

I natural materials, and their interactiun with 
construction methods and equipment lu I produce a "ground response". 

The contractor benefits from thew guide- 
lines when he prepares the bid. They remind 
him tcl document all data used, assllrnptions 
made and interpretations developed. At the 
same time, he evolves a checklist for evaluati~lg 
and Wfilling the requirements of a differing 
site condition claim during construction before 
it becomes a problem ur source of controversy 
with the resident engineer. The immediate 
cause, effect aid impact can then be messed 

conditions from the owner. properly. Exanlples of cornplknce and non- 
What can a contractor provide the owner OF compliance of each technical element are 

engineer to illustrate that a differing site illustrated below with actual case histories. 
condition was encountered? What should an The Differing Site Condition Clams was 
owner/engineer look for in evaluating the all contract conditions must he fulfilled; and no brought about to lower the cost of construction 
merits of such a claim? other factors can have caused the difference by removing a contractor's cost of con- 

The fundamentals are the same for a con- between anticipated and encountered per- tingencies in return for protection against 
tractor preparing a claim or for an engineer formance. These points provide a framework unanticipated conditions. 
reviewing the merits of a presenml ctcIdm. The h r  the preparation or diFfering site conditions Since it% inception in 1921 the elaust! has  h e n  
following guidelines are based on the technical claims; serve as a checklist for the preparation subject to some scurrility. For some cotltracwru, 
aspects of differing site condition clauses and and ,ijustification of a differing site condition claims for extras are a matter of c o m e ,  merely 
consistent with variousjurisdictions. claim for the contractor; and make a review uf selecting the most viable vehicle, o h n  the 

Cuntractors and engineers cvuld use the the claim easier by providinga checklist fur the differingsik conditiun clause. Similarly, uwners 
same following lisl, us a Framework when umer/engineer when evaluali~~ga claim. and engineers liave been known to be un- 
preparing differing site cotiditinn claims. The When the contractor adheres to these re~ot lable  in recognixing and acknowledging 
engineer would then have the same guidelines principles, he will build a strong case for I legitimate claims and compensatit~g the 
by which to review the submitted claim. Parties differing site condition claims, and will give the contractor for unanticipated costs. 
will then have a common set of principles or engineer the reassurance that all elements In the preparation of a differing site con- 
specific points UI use while resolving an have been hlfitled with s checklist for dition claim, the contractor must effectively 
impasse. reviewing the claim. deal with the concerns of the engineer a he is 

The technical elements or principles of 
such a claim may be summarized as follows: 
there must be a difference between reasonable 
anticipated and encountered conditions; there 
has to be a difference between reaqonable 
anticipated and encountered construction 
performance; a c a u s ~ n d e f f e c t  relationship 
must be demonstrable between the differenws 
in conditions and construction performanc~; 

- :ton time or costs, 

Analyses and principles illustrated herein reviewing the claim document. 
may atw be used tu improve site investigatiun, 
encouraging better presenhtion of  factual 
geotechnical data and ib interpretation for 

DIFFERENCE IN 
construction estimating. What becomes CONDITlONS 
apparent is the importance of pertinent ex- 
ploratiun, reuunable interpretation, and the In urder to arrive at n difference in conditions, 
crucial representatiun of average, range and Veauonablen anticipated conditions, prefer- 
most adverse anticipated conditions. Further- ably documented, indicated or specified on a 
more, the analyses will also provide a better bselint! report must be compared wit! 
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encounter~d mnditiom. All available in- 
formation, including rr sib visit and other 
r e d y  available idormation mnst be 
utilized to fomW "remnabk? antictpaw 
condilions. 

The encountered conditions may be 
obvious; hwever, the method of measure or 
evaluation should be consjstent: beheen b e  
awner, engineer, and mn~actox and should 
be wwistent with p d i d  methods us& 
inildly to d d n e  the anticipated conditions, 
Sueh eonahencles ellminaks annoying 
differences and promate a skraightf0mai-d 
comparison of mticipated and meomCred 
conditions. 
When an eady demomhbIs differen- 

batween Wamnablf 8ntICfpBtBd and en- 
countered conditions can be illushted, thjs 
andstion is fulfilled. 
. The pitfall here for the engineer P W a con- 
b W r  Is generally not required ta have the 
aame 1emeI of exwrtise ss the engineer. The pit 
PaU for h e  contractor is lack of documentation 
and acuities in consideration of a available 
informalion. 
a A tunnel krhg w e  (Tl3M) encenn- 

bred dewmpasad rock, thy and shw gouge 
while excavating a sewer tunnel. Tha clay 
gauge could not.support the heavy TBM which 
sanlr below g d e  into a soPt invert. The wn- 
kctor considered the subsequent delay w a  
cawd  by a diEing#ih oondXon.hr i n v d -  
gation mded that the enmtared eon& 
tiom inu8trakd in Figure 1 were indicated by a 
I096 WD in a nearby bariring illwtrakd irt 
Figure 2. &&I on this simplevisual evidence 
and tit6 boring lo@, we concluded that the 
contractor did not have a badi for a W e r i n g  
s ik  condition claim. 

A6L~elwa9tobedri~mMmugha 
hjgh Mall area, several fault zones, turd 
highly fmchmd unweathered rack. Wahr 
inflow was S d t  to predict; however, the 
salutionaw to specify that 7m lit;ars/minute 
be hduded in the bid price far tuaneI exrav& 
h n  wk& M add~nd 22,MH) irtplpsl'minute 
was B be unit primd. Anticipated and encorn 
tered tunnel MOW into the bored tunml as 
iHu&ated in Figure 8 clearly indi- that 
anticipated nom were n m  exceeded Some 
of the higher measured weir mding8 were 
assodated with im bIockage of the w e l  and 
on other oumions the measured weir bwv 
mcluded flows from an intermittent stream 
[during heavy dm), emptying inb r sW and 
the tumeL 

The engineer refused th claim, the mn- 
tractor went to arbitration, and the arbitratom, 
to Lhe surprise of aII, awarded half of the 
claimed amount, 

. DIFFERENCE IN 

An essantd h g ~ d t e n t  for dewmining 
the Merenee betman anticiptabted and 
enm&red pedamanoe, is WIlshing 
a "reaeon%bIe' anticipated perfomce.  
'Pw-Ile" &ormanee mud; re&& 
d c i p a t e d  mdttiom, be cm&mai by past 
experience, be eomhtent with meth&, 
and be consbnt with equipment condidon 
and capabilities, 

InkrpreWion of anticipated conditions 
into emation pedomce must i?8 well 
damrmanted. 

When a d ~ n s ~ h I e  Wmce between 
SawmabIen  an^^ and encountered 
performance can be illushahi, this condition 
isfulfiued. 

The pi- here for the engineer is to 

The umnticiwkd hard mck @'&me 4) 
reduced Dhe penetration rats and iw 
me& cutter cut&, The w i d e r h  
an~cipakd ahaar zonm q & e d  timber 
Mocking to mainlain a reaction under the 
TBM gripjxm. The lower penetmtlon mh, 
the higher &equency of  cutter changa, and 
the delay caused by the madequate gripper 
bewing, wnmut& to lower progress and 
higher downtime than reasonaBIy ant& 
cipakd. These mriou$ Me- in TBM 
p s r f o m w  nn2 skikin& U l u s ~ w l  in 
lwm 4. 

A panel of three arbikabrs found on behalf 
of the contractor in h e  ease of tR0 harder rock 
and the wider shear zones. 
a In a wake a(lmmm m e 1  exca- 

vaon,  half of t31e tunnel was empact4 to 
be &el rib supporhd and fie oontractor 
M to ~~ ribs throughout the tunnel 
and ww paid for the inmJled &I. However, 
a clatro was submitted fat a 7-month delay. 
An 8nalysia of the wntmchr'bi records 
indieatedthat the total time ldst for an support 
installation, was less h n  a half month as 
illt&mted in l3gm 6. This revelation settled 

blame to the cantractor in some form without I the diipnte, 
W u a t e  grounding or evidence. SWb, the 
pitfall for the Gonkacbr is o h n  a hack of 
&OTOIIS donwentation mi substantiation 
of WrmableA anticipiitad and anmuhred 
performance. 

Pr sewer project in 8n elegant new- 
bprhaod specified rnechmietll exeawtiw due 
to the andesirability of bt- Since the 
m e 1  was only 800 rn long, s new TBM was not 
ptacbid and all cantmwrs bend- the 
project with used (old ~ o l o g y )  TBMs. The 
hi wnbwtor d&ulted became the TBM 
oould mt deal with encuuntered blow mek 
conditions in the b- of the tunnet The 
second contracbor crumame the b l d q  radc 
aid encounkmd roclc harder than anticipated 
and shear zones much wider than indica&d m 
the geoteehnical rep& 

GROUND RESPONSE 
The issue of "cause and effect" d & d  with 
c o m 8 o n  in natural materials h shpMed 
such W geology is idenaed zs lhe  culprit 
This 'blame* is @utified and wntI%ry to 
scie~cprinciplas. 

Geo1og)l p~~ construction tis well as 
mankind. PreaMng geo10n at re& IB 
Inheimtky stable, at least mtIL disturbed by 
changesin boundary conditions llnd f o m  that 
affect the naturd mas.  It is only when c o n  
stsuction disturbs conditions at rest that we 
begin9 see u dmgeint&eexhtings~IliQ. It 
i s t h e ~ u r n n e r o f ~ a n c e  ofdiingskble 
wnditiom that has &e W e  mist mube 
impact onthe ~ ~ n s a q u ~ .  
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cms&wM " O n w n d R ~ *  
Con&hm at Rest k k r b a m  

InFigure6,atunn~ljsexcavatedina 
blotkg rock mass hneath %he water Wie, the 
eonmqumm or the 'ground respow'' h that 
mme of the bl& fall out and water inflitrates 
the tunnel ope&@ If an dkmtive *ground 
responsd is desbd, an ~~e method of 
constmctjon is newsmy such as the use of a 
shield for temporary support. Amare Iong-brm 
'gr~und raponse" my be attained by rock 
bolthg of the BlocksA Water W w  may be 
eIiminated by grouting, 

CAUSE AND EFFECT 
RELATIONSHIP 

As differennces in codition6 and pgafommoe 
have been &bIhhd, it is essenlial ta show 
that these caused the difference in perfor- 
mance. Empfdcal relatiorurltlps for geological 
and cowtructjon data tend ta have a S i b d  
degree of correlation be~rtase not 4l variables 
(both geologickl and mmcctlon relaed) m 
be talcen into account. Correlation coemdents 
may v q y  from 026 25 0.75 or more and should 
not be diswunted purely on a quantitative 
basis. Each case has ta be e v d w d  on ik own 
merib and tempered wtth judgement. 

Pipejacking for n sewer installation 
encounkmd boaldem through- a section of 
tunnel where none wan indimted or mti& 
pated. 'lbtal boulder volume was o m  24% pf  
the mvation. The contractor proved that 
boulders delayed pipjacking as ill-d in 
me 2 

IMPACT 
It is also necessary bo illwtrate an impact such 
# an increw in cost and/or a time delay. TI-& 
impact must be related ta the unexpected 
fs#m r; 
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conditions encounBred either in spaca or 
b e ,  prefembb both. 

A short pip@&@ operation mcoun- 
tered unanticipated boulders from &host the 
beghming of amvation. Pigure 8 was w d  h 
illuskate the wincidence of encountering 
bouldm fn the fwe and the impact an excava- 
tion advance. A great deal of time was spent 
removing h e  boulders, digging out bouldeps 
when -mikg oubide the perimeter of the 
pipe, $out@ ta fill voids left by the bouldeq 
and stabikhgthe fa& in &wing db abme the 
boulder pavemd f i e  pipejackem eman- 
W boulders immediately and were unable to 
develop exisvation rate m e n &  dthout 
bouldersrS 

After initid rejsctrbn d the conbaator's 
claim, h a  errglnmr conceded the clafm~~ 
Iegidmacy basad on hgure 8. 

On a 7 km tnnnel exaavakl by TBM, the 
conhchr dsimed an adverse impact when 
~counterhg water inflow. Review of &a con- 
hctor's shift reports and an m&ly$Is of labor 
emcfancg (maahnurs/m of emvation) re- 
vealed the contractor's claim to be unsub 
stgnihble, Figure 9 dearly illustrates the initial 
inefficient leas'ning curve, p a d  aciency 
achiwed in the 7th week of ~ ~ n ,  loss of 
eficiency afW 7th week, land initial W r  
M o w  and cmthed dare- inemcienq, 

The project was lo6ing &cieng md out 
of control long before the excavation en- 
countered the anticipated wahr inflow. 
Novartheless, an indecisive arbitration panel 
awarded W o f t h  cItrimed amount, 

FULFILLING CONTRACT 
- 

after ham saWed all of the previow 
requirements, it is dso necaswry to fulfil the 
requiremenix of &a contract, espacislly if they 
apply to a Wering dta wndition. 

Qpically, these include: reliance on a d  
able i n f o ~ o n ,  a thorough site visit, appm 
priate omtshctlon methods & equipment, 
notice of DSC, and m i W o n  of impact. 

An old T M  used to excavate a. 4.1 m 
diameter m e 1  en~ountered a ahear zone 
containing squeezing ground. The TBM 
became stuck because the operahr wm 
inat&ntive to developing emditiuns and the 
shield did not have the abUQ ta dmrease its 
perimeter. The TBM could not develop a&- 
cient tturrst reaction an the ribs and h@g to 
p w h  ihIf frw. In an aWmpt to bee the TEN, 
the conkactor turned the head and oontinued 
to muck the b&g. Muck representing 17 
of tunnel (Fignre 10) was removed without 
advancing me heading before a wor e n k w  
developed and a chimney extended ta the 

Muck V d - I  m d tunnel 
Muck nmwQd I no advance 

f #o 408 1 
i 

The contmtofs dew was largely attribut 
able to stsibiltzfng and filling the wfds cmwl 
by ovemhhgmd cumpensation wm denled. 

by Peter Tarkoy 


