
REPORT ON THE CONDlT!Oi':!.OfTHE TRACK CONSTRUCTED !N PRINCES STREET 

Executive Overview 

Fol!owing dlscussiohs with Andrew Fitchie1 Parti1er in DLA Piper,Sofa:itors acfa,g for tie Umited, i have 
consulted with Ian Baker, CSc, CChem, MRSC who Ka c:oHeague of ffiine and recognised expert in road 
pavementrnaterials Viith OVer40 years expet:ience in the design, rnanufoct~ir€ and COn:'itrnctic;n offoad 
pavernents. Hevisitedthe site;=ind provided the photographs; series()SC. Blair Anderson fv11(~ ha5also 
inspected the site and provided the photographs: series iMG he also has similar e)<perie,ce to rely on as 1Neil 

as rail experience. 

1have preparecithisrepart wtth them.1a1so hav.e over 40 vears experience in the design, manufacture anct 
construction of road pavements and have been involved in Underground and Mass Transit projects here and lr. 
Ho!)g .Kong . . Hoth .l<1n.ind ! have·glven expert technkal advke·3nd l~Vldence for use.in the coyrtt Btlthof us 
ha% served<in various technkalpar,el5$UCh as·ss and jointGovexnment/lndustry Working ~ari:ies.fo( , < · 

pavement materlals. Af; a mea.sure of our experience we have been involved inScotlm1qJnm~nufac1uring and 
iaylng many millions of tormes of material such as those uwd on Princes Street to forqithe wearing surface. 

::· .. ·.•• •\: ·::::.· :: 

We havf!de facto addressed whether lnfr.:cC1 have compiledwlth their obiigations{iride. -r the 1nfracoContract 
especia!lv pursua.nt to ctause7.2 ... "exercise a reasonabie level of professionafski!IJ care and diligence to be 
expected of a properly qualified and competent professional contractor expf{h?nl"e.! irt carrving nut works nnd 
service..s Of CJ similar aoture tothe !nfracoworks inconnec:tion with a projet;;(p,fq- similar scope and complexity." 
Consequently we do not be!leve they have foliowed GMd Industry fh:tctt~e. • 

our r.ondusloil isthatth~ ·infraco have·foiiedto cornpiy \;\,jtflthls obfigaw:;Ji] li'l surnmar'{<Ale .are oftffo ,.:,,,.;..;;i,i', .. .... < >> •·· ······· ···· ··· · 
that there are significant faults in the works which .are a hazard; §re capable of creating further hazards 
wiH severely r educe the life of the pavement. Wenoie that19r6iofth,~ failings <:lre also seen in those 
which a re.constnJcted ofgr,3nite setts. 

On l he baSis of the inspect ions c~nied outhNetwm~rcopfK!de thaLpcor workmanship; ill ;:!dvised choice of 
materials; inappropria te desigwand l~ckqf sL1pen.1il;ionwrn have all contributed to the defects we rnfor to. 

Vv'e have no doubts that the weariA:~urf.a;:ih . .Pr:nbes Street.shoufd be removedand replaced ancH 
recommend that th1~ work is nol paid foruntii it is .• · .Moreover .. ·! also helleve that the • !nfraco.shouW be asked 
to inforrntie of what5teps they intend tot.ike to improve their supervision to prevent this happening in the 
future. On the basis of th~ obvioµ:ssensitivity of this part of the lnfrarn Works it is reasonable to question the 
quality of other wor-kcarrted out by thern. 

We u,\derstand that the approval of the ctesign wHl be subject of a fonn a! application to Overseeing 
Organisation{The Cityof~<;Jinhurgh Council} . rvlornover, the formal app!kation 1rn.1st induue all construction 
detail!iand aHdesign ca~fUiations together w1th anyempirlcai evidence thatthe applicant needs to submit to 
suppoit bis application< On the evidence we refer to below we cannotfriresee such approval being given. 

•.·· -:-:-:-: -_- -. ·· .. 

Evidence refer.red to 

The attached p_hotographs graphically show that the overallappearance of the hot rolled asphalt \"'HRA") 
surfacing is typical of such a material manufoctured in Scotland withaSOpen bitumen, 

Ma con5iderable number of locationsthe HRA has cracked .and broken apparently from<:l lack of support. 
Without intrusive testing we cannot say why, but we swrnise that it may, at least in part, be due to poor 
compaction in and .arciund .the. mi! flange , . We point out that the b3se-course.which Lit:derlies t he•HRAis some 
170mm thick and that t he HRA has "sunk" in some places by up to 50rnrn · thus defying any idea that the 
defects may be caused by poor compaction of the base coun;e. 

There are many !ocatiOns where there is ;fsigflifkant step down from the top of the rail and the wearing 
surface, causing a hazard. 
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The regufarhy and application of the jofr1t sealant i.s unsatisfactory. Intrusive invesbgation may sho\,1vthat its 
appHcationv11as atternptirigto cover-op defects in the wei3ring course. 

We would also draw atte.ntion to the granite setts - again we Ci)Osid~rthe workmanship to be of an 
inadequateSfandard, but we do nou:ritidse the desighor choke of materials. 

Comrnenton design andthoke of materjals. 

We understand that Hw design is based on Genmm. Standards 3nd therefore Germiln material and design 
standards . .• There are fundamental .differences betweenaspha!t s used in Germany and these wsedinScoWwd 
and the manner in whichthey are laid. 

As refen-edtb above., the HR!\ appears to be star:dardSUpen HRA manufactured and !aid to DM~B 

spedficatinn5. from the photographs it can be Se.en that the matE,rial may have been Wh3t iSJ~fenedtoas 
being "fatty'' ·-4hat is with.3 bitumen wntent at the high end of whaU.5 permitted. There is 7videnpe frwh 
photograph that the materiai may have been laid at a material temperature lower tbanwirmHJed ·-'l:wt we 
not think that this is a cause of the defects we refer to above. . ·. · · · ···· 

n:-:- =-=:-r:... :.:::>:-. 

Leve.I control of HRA is achieved by sun:haTging and then compacting down tot,tw.foqtiJredjeveL This is best 
achievedby .-"machinelaying''.• l understand th~t both rnachini? and !)andlayin~tephniqWf!SWere used. 

We cannot cormnent onthe effo:iency ofthe design ffiethod t.JSed in Geftn,:if.)y, b1.1tW4 wouid observe that 
asphalts iitGermany at·e rnarkedly different. to those used in UK, asare taying techniques and materi2.l control. 

Weaisodraw <ittention to the Importance ofachievingdgti~sk.m betWefJ\ lriyers in o1 pavement The best 
p~rformanceis obtaine<l .bVlayen; bondingtogetfWrtofort11 a9pnonthic .structure. in the G,se of Pdnces 
Street we question whether suffidentattei,tlon wguld havep~en gi'¢efftO this. There is good rN:SQP w 
reo.uire po!ymH bond mats between scrnpulo4~ly t:.l€!<3f1$.H1ii:.t=s. "Cold.'' matefiafa (that is below optimum for 
CQrnp,i<:tion .purposes) when laid wiU a!sci add}ottiefack.of~Ond between layers whichwrn.be .• a!most.only 
frictionaI bond and .would not therefore prevent{raPlfl} d~gradationDf the pavement under trnffkand with 
the ingress of water through cracks ~pdll'.le inadiqwatejoint against the rails. Withoutthere being5ome 
provision to rapidly drain the "con~rete troy,gh" in \lj/hicf1the wearing and base comses sit, any water ingress 
will be retained and in winter subjectt..? •. therav~gE!S oFfreeze/thawing,;. As is evider:e0d on site, this 
pavement has only a. life rneasl.l red in months b~fore rnaintenar.ce is required. 

,an Baker suggests thatasolutiOt)jhSfot!ar;d may be to use a "textnrnd rnk:ro~smrn concrete". ! have no 
expetience of this ~riat<?.ti9tput ! wo~lld agree that concrete infill wodd give a better design solution. 

Anthony Rush 
16 June 201.(}, 
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