Differing Site Condition Claims:
Technical Analysis, Presentation,
and
Adjudication of Entitlement

by

PETER J. TARKOY, PH.D.
GEOTECHNICAL AND UNDERGROUND CONSTRUCTION CONSULTANT

d GeoConSol, Inc.
HH 17 Everett Street, MA 01770
" Fax: (508) 650-3688 Office: (508) 650-3600

E-mail: PJT@GeoConSol.Com

PRIVATE COMMUNICATION -- BUSINESS CONFIDENTIAL
This is an unpublished work of authorship protected by the copyright laws of the USA.
It may not be reproduced, copied, published, or loaned to other parties without the express
written consent of the author.
Copyright 1991-2006 by Peter J. Tarkoy

3-Apr-07



TABLE OF CONTENTS

I Vo oo RV Loa {0 o KPS OSSR 2
Concept of Differing Sit€ CONItIONS ......ueeiiiiiiiiiiii e 2
Historical Development and Role of the Differing Site Condition Clause ..........cccccceeenes 2
Rationale Of thisS BOOK .......oouiiiiiiii e 3
INEENT AN CONEENT ..ot e e st e e e s e st e e s sttt e e e esbeeeeenbeeeannees 5

L@ 1T 1 = PR PTRRPPR 5
(OF- TN o 115 (o (=PSRRIt 5
EXEICISES ... 6

2. Fundamental Perspectives, Concerns, Privileges, and

RSP ON ST DI IS - e 7
1O T T PSP PPUPRPPPP 7

Desire for a Working Facility...........ueeirieiiiiiiecce e e e e 7
(70 1S A 0o g[S T [T =1 1T L PP OPPPPRTRPI 7
Schedule CONSIAEIALIONS. ........cviiiiiiiiieeiieeeeeeeeeeeeeeeeaeeeaererereresere e rererere e rers s rarrrarararararararnrnnnnes 8
RISK . 9
o 1 == PSSR 10
Project Feasibility StAgE ........coii i 10
(DT (o IS =T [ TP PPPTTT 11
Y1 C R V=TS (o =i o o PRSP ERPTUPRRU 12
GeoteChNiCal Dat@ REPOITS. ......ciiiiiiieiiiii ettt e e e st e e s nre e e e nnreeaa 13
Geotechnical INterpretive REPOIS .....cooviiiiiiiie ittt e e 13
Presentation of EXPIOration Datal...........uuiiiieiiiiiiiiiiiee et e e e e e e e e e e e e e e e ennees 14
Geotechnical BaseliNg REPOIS .....iiiiiiiiiiiiieiee ettt e e e e e e e st e e e e e e s sstbeaaeaaeeans 16

(70 015 i 10 o3 1T0] TS - Vo [ USROS 17
LO00] 011 = To3 {0 ] (H PRSP PP PP 18
CONIACE PrOVISIONS. ......ciiiiiiiiiieiiietiietetetererererere erere et e —a—a—e—e e ra—a—aasaraaaaasesssassnsnnsnnnnnsnsnnnns 18
SItE INVESHIGALIONS. ..ttt ettt e e s bt e e anr e e e s anne s 18
REHANCE ... 20

N[0 1ot PP PRPRO 21

Y T iTo F=a g o I 11 0] o= o! SO TP PEPTRT 21

R Toto] o I SQ=T=T o1 1 o H PP PPRTN 22
Dimensions of TiMeE aNd SPACE........uueiiiiiiiiiiiiiee e e e e e s e e e e e s s sssarreeeeaaeessennnnes 22
Responsibilities of the Owner, Engineer, and Contractor............cccccceeeeeiiiiiiiieeeee e 22
RECOIAS ...ttt ettt e ettt e e sttt e e s bb et e e s bbe e e e e bbeeeesabbeeeesanbeeean 23

[ (= oo IO PSP P PP PUPPTRP 23

Bid e, 24
Pre-NOLICE 10 PIOCEEA ..... ..ottt e et e e e e e et e e e e e e e annbaeeeeeannneeas 24
L070] 011 = ox SRR PP OO PP PP PPPPPPPPPPP 24

(0] 4151 11 0T 1o o OO EPRTRUPPRRR 24

3. Elements of a Differing Site Condition.............ccccovviiiiiii e 27
The Differing Site CoNditioN ClAUSE ......ooouiiiiiiiiieei e 27
List of Technical EIEMENTS ... 29
YL (C I Ofo] o Vo 114 Lo ] o =TT 31

Reasonable Anticipated CONAItIONS...........ciccviiieiiie e e e s e e e e ennnes 32



Credible Encountered CONAILIONS .........uuueiiiiiiiiiiiiiiee e e e e e e e e s e s eeabaa s 33

Differences between Anticipated & Encountered Conditions..........cccceeevviivcivieineeeeevcccnnnee 35
COoNStrUCtioN PerfOrMEaNCE ......ciiiiiiiiie e st 35
Reasonable Anticipated Construction Performance..........cccccovvccuiieiiieeeiiiicciiiieeee e 37
Verifiable Encountered Construction Performance ..o 38
Differences between Anticipated and Encountered Performance.............cccccccceeeiiiiinnnen. 39
Stable Geology, Construction Disturbance, & "Ground ResSponse” .......cccccceevvevcvvivneennnn. 40
Cause and Effect RelatioNSNiPS .....ueiiiiieiiieiee e e 41
101 o F=Tod AT OTOTPRPRPRPR 42
Fulfilling Contract REQUITEMENTS ... ..uuiiiiiiiiee ettt e e e eeaa e e 44
Other Considerations / Other CAUSES.......cuiiiii it aa e 45
. The Process Of RESOIULION ....... i e 47
N = 12 S 47
PrESENTALION L.uiiiiiiiiiie et e et e e e bt e e s bt e e st b e e e s ebbe e e e s nrbe e e e s areeeeean 47
Dealing With Parti©S ........ooi ittt et e e sabeee e 47
L000] 011 r= T4 (o SHURRR TR RTRTRTRTRTPRPTOR 47

F N1 (0] 1 015 T T TP TR 48

L 1= 1 1T PSPPSRI 48

B 10 T o TSRS 49
ArDItrators / ArDITTALION.........coiiiie e et nees 49
DiSputeS REVIEW BOAIUS ......ccciiiviiiiiieie e e ieciieie e s e e e s ss st ee e e e e e s s s s beaee e e e e e s s nnnbaeeeeeaeeesnnnnnnees 50

811 = RPN 51

. Recognizing Differing Site CoNditioNS ......cccoiiiiiiiiiiei e, 52
Difference iN PerfOrManCe .. ...ttt e e e e e e s s s eeeeeeeeanns 52
Difference i CONAITIONS .. ..uiiiiiiieee e e e e e st e e e e e e e s ssnbnrreeeaaeeeeann 53
s EXBICISES e 56
1] 4 oo 1UTox 11 ] o PSSP PR 56
Exercise 1 - Development of Anticipated Conditions and Performance..........c.ccccccceen. 56
DESCriPtioN Of PrOJECE “A-L” e e e e s s e e e e e e e s annnraeereeeeeeanannnes 56
ASSIGNMENT FOr PrOJECT “A-L” ..ot 57
Data fOr PrOJECE “A-L” ...ttt et et e e e st e e e s bt e e e e sabe e e e s sneeee e 58
SOIULIONS FOr PrOJECT A-L ...t e s e e s eanne s 62
Exercise 2 - Presentation, Analysis, and Approval of a DSC Claim .........cccccooviveeiinineeenne 63
DeSCription Of PrOJECE A-2: ... et e e e e e e e e e e e e anneees 63
ASSIGNMENT FOF PrOJECT A2 ...ttt a e e e e aeee s 63

(D (= B (o) g o] 1= Tox A A USSP 64
SOIULIONS TOF PrOJECE “A27 eeeeiie ettt e e e e e e e s e e e e e e e e e s e snnraareeaaaeaean 67
(@11 (o70] 1 1= T o)l o (0] [=Td d PSSR 69
Exercise 3 — Presentation, Analysis, and Adjudication of aDSC Claim..........ccccccceeevnns 70
DeSCription Of ProjECt “B-1” ..o e s e e e e e s s e e e e e e e s ennnnan e e e e e e e e annnnes 70

P ST T [T a =T 1 (0T = o] [= o A = o 70

(D= 1= (o] gl o 0] [=Tod A = E O OO PP PP PPPPPPPPPRRON 71
SOIULIONS TOr PrOJECT “B-17 ...ttt 76
Exercise 4 — Presentation, Analysis, and Adjudication of a DSC Claim ...........ccccocuveeene 77
DesCription Of ProjECt “B-27 ... .ottt e e e e e e eaeeee 77

ASSIGNMENT FOF PrOJECT “B-2" ...ttt ettt e e e e e eaeeeaeas 77



Evaluation Of PrOJECE “B-2"........c i ieiiieie e e e sttt e se e e e e e e s s s aae e e e e e e s s snnnaaneeaeeeeeannnnnes 77

(D= U= I (o 01T or B SRR 78
SOIULIONS FOr ProJECE “B-27 ...ttt 80
OULCOME OF PrOJECE “B-2" ... ettt 83
A 3 (=] =] Lo =T OO PPRPPR 84
S T 1= o] = PSSP 86
LS TR o U1 = 98
10, APPENUICES ..o 109
Appendix A: Forms for Effective Documentation of Encountered Conditions
and Construction PerfOrManCe .. ..o e seneenee s 110

Appendix B: The Stuff That Claims Are Made Of ... 120



LIST OF TABLES

Table 1: Recommendations for the Presentation of Reasonable Anticipated Conditions............. 87
Table 2: Recommendations for the Review of Reasonable Anticipated Conditions ..................... 88
Table 3: Recommendations for the Presentation of Verifiable Encountered Conditions............... 88
Table 4: Recommendations for the Review of Verifiable Encountered Conditions....................... 89
Table 5: Recommendations for the Presentation of Differences in Conditions .................cccvvneeee. 89
Table 6: Recommendations for the Review of Differences in Conditions.............cccccceeeeeeeiiinnnee, 90
Table 7: Recommendations for the Presentation of Reasonable Anticipated Performance ......... 91
Table 8: Recommendations for the Review of Reasonable Anticipated Performance.................. 92
Table 9: Recommendations for the Presentation of Verifiable Encountered Performance............ 92
Table 10: Recommendations for the Review of Verifiable Encountered Performance ................. 93
Table 11: Recommendations for the Presentation of Differences in Performance........................ 93
Table 12: Recommendations for the Review of Differences in Performance............................... 94
Table 13: Recommendations for the Presentation of Cause and Effect Relationships................. 94
Table 14: Recommendations for the Review of Cause and Effect Relationships ...............cc........ 95
Table 15: Recommendations for the Presentation of IMPACT ..........oociiiiiiiiee e 95
Table 16: Recommendations for the Review of IMpact..........ccccceveeeiiiiiiiiiiecc e 96
Table 17: Recommendations for the Presentation of Fulfilling Contract Requirements................ 96
Table 18: Recommendations for the Review of Fulfilling Contract Requirements ........................ 97
Table 19: Recommendations for the Presentation That No Other Conditions Were

RESPONSIDIE ...t e e e s e e e e e s e r e e e e e e e e b rrreaeaean 97

Table 20: Recommendations for the Review to Determine That No Other Conditions
Were RESPONSIDIE.........ooiiiie e 97



LIST OF FIGURES

Figure 1: REASONABLE ANTICIPATED CONDITIONS (UCS Hi-L0O) ..ccoiviiiiiiiiiiiiiiee e 99
Figure 2: UNREASONABLE ANTICIPATED CONDITIONS (Bar)......cccceiiuieiiieianieesiee e 99
Figure 3: CREDIBLE ENCOUNTERED DATA (Hi-LO) .ecoueiiiiiiiiii et 99
Figure 4: NON-CREDIBLE ENCOUNTERED DATA (Frozen Weir) .......ccccocoveeieeenieesinee e 100
Figure 5: DIFFERENCE IN CONDITIONS (by TuNNel ZONE) .......coovveeiiieiiiie e 100
Figure 6: DIFFERENCE IN CONDITIONS (UCS / Hi-LO) ..ccotitiiiieiiieeriee e 100
Figure 7. NO DIFFERENCE IN CONDITIONS (Water INflow)........c.vvveveieeiiiiiieieeeee e 101
Figure 8: BASIS OF REASONABLE PERFORMANCE...........ccoiiieitieeie e 101
Figure 9: BASIS OF UNREASONABLE PERFORMANCE ........cccooiiieiiiiiiiee e 101
Figure 10: CATERPILLAR RIPPABILITY CHART ...ttt 102
Figure 11: UNREASONABLE ANTICIPATED PERFORMANCE ........cccocieiiiiiiiieeiie e 103
Figure 12: VERIFIABLE PERFORMANCE (Dredge Rate) ........cccoviiieeiiieiiiee e 103
Figure 13: UNVERIFIABLE PERFORMANCE (DOWNEIME) .....coiiuieeiiiieniiie it 103
Figure 14: DIFFERENCE IN PERFORMANCE (Rate/3-D Surface).........ccccoeevveeiieeenieeeiieene 104
Figure 15: NO DIFFERENCE IN PERFORMANCE (Dredge Capacity) .......ccccoceeerveeiniveenineesnnn 104
Figure 16: STABILITY, CONSTRUCTION DISTURBANCE, AND CONSEQUENCES............... 105
Figure 17: CAUSE AND EFFECT RELATIONSHIP (Quartz Content-Penetration Rate)............ 106
Figure 18: CAUSE AND EFFECT RELATIONSHIP (UCS-Drill Ra&te) ........cccveriveirnienieeerreeene 106
Figure 19: NO CAUSE AND EFFECT RELATIONSHIP (Weekly Inflow) ........ovvvveeeeeiiiiciiiiieeeen. 106
Figure 20: NO CAUSE AND EFFECT RELATIONSHIP (Daily INflow) ........cccooovviiiiiniieiieee. 107
Figure 21: IMPACT OF OVERBREAK (TimMe-ProgreSs)........uuttuiiriieaiiiiieeiiiieeesniineeessieeeessieeeas 107
Figure 22: IMPACT OF OVERBREAK (MMSD - Labor EffiCiency) ........ccooviieiiiiiiiie i, 107
Figure 23: NO ADVERSE IMPACT (Dredging Gravel) ... 108

Figure 24: EQUIPMENT CONDITION (PUMP EffiCIENCY) .......veeeveeeeereeeeeeseeeeeeeeeeeeeseesseesseeseens 108



Exhibit A-1:
Exhibit A-2:
Exhibit A-3:
Exhibit A-4:
Exhibit A-5:
Exhibit A-6:
Exhibit A-7:
Exhibit A-8:
Exhibit A-9:

Exhibit B- 1:
Exhibit B- 2:
Exhibit B- 3:
Exhibit B- 4:
Exhibit B- 5:
Exhibit B- 6:
Exhibit B- 7:
Exhibit B- 8:
Exhibit B- 9:

LIST OF EXHIBITS

Profile of COUMhOUSE DIaiN ........coiiiiiiiiiiiiie et 58
Boring Logs B-1 & 2 for CourthouSe Drain.............ueeiieiiiiiiiiiiiiiiaee e 59
Tabulation of Anticipated Site Conditions (Courthouse Drain)...........ccccccveeeeeiiiinnnee. 61
Applicable Empirical Pipe-Jacking EXPEIENCE .......ccccoviiiiiiiieiiieeee e iiiiiieee e e e 61
Construction Record Tabulation/Calculations for Courthouse Drain...............cc........ 64
Exercise in the Difference in Conditions (Courthouse Drain)..........cccccccveeeeeeiicnnnee. 65
Exercise in the Difference in Performance (Courthouse Drain) .........ccccccveveeeiiinnnee. 65
Exercise in the Cause and Effect Relationship (Courthouse Drain)..............cccuvvvee. 66
Exercise in Impact (Courthouse Drain) .........c.coooviiiieiiiiiie e 66

1o IS 1] 1 =0 11 ] RS RTU 71
ROCK REMOVAl Bid ITEIM ....eeeeeece e 71
Specified Method of Rock Excavation Measurement............ccccvveeeeeeeeeiiccivneeeeeeeennn 71
Classifications & Definitions (a) for Rock Excavation..............ccccccvvvveeeeecieiiccivnneennnn. 72
Classifications & Definitions (b) for Rock Excavation..............ccccccvvvveeeeeeveiicivnneennnn. 72
Encountered Rock Quantities TO Date.......cccoeeeieieiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 72
Exercise in the Difference in ROCK QUANLIIES .....ccoeveeeiiiiiiiiieieie e, 73
EXercise in ENtitIEMENt...........oviiiiie e 73
Exercise in the Effect of Unanticipated ROCK ...........cccooovieiiiiiiiiiiiiiieeieeee 74

Exhibit B- 10: Exercise in the Impact of Unanticipated ROCK..........c.cccuvveiiiiiieiiiiiieeiieee e 75



LIST OF FORMS

FORM 1: ROCK TUNNEL GEOLOGICAL LOG ....ccoiiiiiiiiiiiiieie ettt 111
FORM 2: TBM PERFORMANCE SHIFT REPORT ...t 112
FORM 3: PILE SOCKET DRILLING REPORT ....ooiiiiiiiiiiiiiie e 114
FORM 4: PIPE JACKING REPORT ....ooiiiiiiiiiiiiiiie e 116

FORM 5: SOFT GROUND EXCAVATION REPORT ...t 118





