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FIELD TRIP TO SANTIAGO CHILE IN ACCORDANCE Vint 

UNIDO POST DP/CHI/84/009/11-Sl-32.1.I 

1 arrived on 'Wednesday November 13. and was aet at the airport by 

Alfredo Serpell. The complete schedule of ay visit is appended as 

attachment A to this report. 

SUM.~ARY; 

This technical visit was in my opinion very successful. The field 

trips were very helpful in obtaining an overall understanding of the 

project underway. During these field trips it was possible to get better 

acquainted with the project ~taff at The Catholic University and also with 

repr~sentatives of the Ministry of Transport. It was particularly useful 

to become reacquainted with my friend Engineer Jorge Salgado. 

I had technical discussions at various times with members of the 

faculty of the University and w~th Members of the Mir.istry of Public Yorks, 

particularly the Direccion de Vialdad. Vhile we primarily discussed 

research associated wich flexible pavements, p3vement evaluation, and 

pavement aanagement, I also had the opportunity to discuss improved 

cooperation between the University of Texas and che Catholic University. I 

believe we have a good basis for continued and i~proved cooperation. 

Fro1t the di-scussions it appears that the research project is 

progressing at a reasonable pace although many of the problems associated 

vi th field research of this type were discussed a:td will be addressed in 

th is report . 

Finally, the International Technical Symposium on Design Construction 

and Maintenance of Asphaltic Pave .. nt• va1 very aucce11ful. It va1 a real 

pleasure to cooperate vi th Dr. Martin Snaith of Birainghaa University, 

Dr. Alex Visser of llTtR South Africa, and llr. Peter Spratz of S~ain, a 

•pecial consultant to the Mini•try. 
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sitne~ an~ compl~ted as soo~ as possibl~ in ord£r that appropri•t~ visits 

ar.ay be scheduled. After discussion!"; wit:h Mr. Gregorio Azocar. we fHl 

strongly that this support should b, divided into two visits; one in the 

early part of the year. and the other one, in the latter part of the year 

dependin£ on the progress of the project. so that scheduling my own 

participation can be clarified at the earliest possible date. 

BACKGROUNt' 

The field trips throughout Chile und~rlined the importance of the 

research projects which are being carried out. Chile is presently 

undergoing and planning a very large program for pavement evaluation and 

rehabilitation. The methods to be produced in the research underway at the 

Catholic University and in the Ministry will undoubtedly provide a great 

improvement in design methods for future use. At the present time. the 

AASHTO Interim Pavement Design, dated 1972, is being used by the MOP 

(Chilean Ministry of Public Works). This guide has been completely revised 

in the United States during 1985. It is my suggestion that a copy of the 

revised guide be included in the project for consideration as a document 

for future use and modification in Chile. I will obtain the document and 

will be taking it to Chile on my next trip. 

As a part of this trip, I carried approximately ten technical papers 

and reports which I deposited with Mr. Azocar for use on the project and 

in the symposium. I will continue to provide support during the next 18 

months or as long as my involvement with the project is desired continued. 

The cechnical staff assigned to the project by the lJniversity is well 

qualified. It is recommended that a detailed work plan be set forth at this 

point vith c1itical steps to be outlined for future work. It is essential 

that ailest,nes of accomplishment be set up for the next three years with 

the solution of the overall project to be completed at the end of that 

time. Clearly, the iaproveaent of pavement design, construction and 

rehabilitation in Chile vill continue past the end of this project. 

However, appropriate deliverables or output from this project shoulc! be 

insured at the end of che existing tille. 



Jn reviewing the project. it seems very i~portant tL ae tha: there be 

good interaction between t.he project at the Catholic University and the 

overall data~ase for flexible pavements which I understand is being 

developed by the Vialidad in conjunction ~ith the University of Chile. I 

believe it will be important that the input from the flexible pavements in 

this project be closely coordinated with the Catholic University project. 

Possibly. a aini ·database should be set up on a aicro computer at the 

Catholic University with data being developed, aaintained. cleansed, 

processed. and provided to the main database. I would like to discuss this 

in more detail on my visit in early 1986. 

I particularly enjoyed the opportunity of 11eeting the Minister of 

Transportation and discussing with him and with his representatives the 

progress of the project. It was also useful to aeet with the various 

Directors or Chiefs of departments of the Vialidad. It vas very enjoyable 

to have the opportunity for additional interaction with Enrique Sepul,~eda 

Chief of the Construction Department. and Kr. Yaime Carravina&na, the Chief 

of the Department of Design. 

It was a special pl~asure to have the opportunity to interact with 

Alex Visser, or.e of my former students. and with Dr. Snaith of the 

University of Birmingham in Britain. The three of us compared notes a 

number of times, and I believe ve are in general agreement on the approach 

taken to this project. I am sending a copy of this report to them and I 

hope they will comment in their own way on the various aspects of the 

project. 

OVERALL CQM.'1Et.'TS mi llit pgoJt:CT 

As mentioned above, 1 believe the project b an important step forward 

!or the connruction and rehabilitation of the road network of Chile. I 

think it 1• ti•ely. The ••jor prograa undertaken is to improve and 

redevelop Chile's roa' •Y•U•. It b also illportant to the Vodd lank 

activities involved lri funding such projecu as vell as the funding from 

IID. lt vas ••" espec.ially 1ood idea to get both Universities and MOP 

involved in thi1 project. However, it remains an taportant task to keep 
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Catholic l'niversity will be of particular importance- for tht ul tirr.ate 

presentation of results on their project. 

In some ways l aay have see11ed negative in ay d1scusdons to the 

•mbers of the research team. However, it ls ay desire to bring realism 

not negativism or pessimism to the project. I think it should be 

realistically considered that the aeasurements from the GK Profilometer 

being purchased fro11 ICJ Law aay not really be available until early 1986. 

It is strongly reco11mended that the vork on the database, particularly the 

11easurements of roughness should begin immediately with the Kaysmeter. lt 

is equally important that the aeasurements from the Kaysmeter be properly 

calibrated using rod and level surveys. Procedures for this technique have J 
been presented and implemented by •yself in Panama and Argentina and by 1 
others in Brazil and elsewhere. We would be glad to assist in this effort 

if necessary. However, an additional work level would be required as well 

as the provision of an a~sociate of mine from the United States. 

It is my understanding that the Deflectograph has been purchased and 

will be delivered in March 1986. I believe that the measurements of 

surface deflection basins will be the keystone measurement of behavior and 

structural condition of the pavements in this study. I strongly reco~mend 

that the Deflectograph be evaluated at the earliest possible date in terms 

of its capabili~ies and applicability to flexible pavement sections. 

Again, a note of concern, In 1977·80 I vas involved with the purchase of 

five Deflectographs and their implementation in Argentina which as you know 

is not far from Chile. Unfortunately, the advertised capability of these 

devices to measure the deflection basin vas never realized and the 

complexity of the equipment was such that they never operated effectively 

over lon& periods of time. I hope that every attention has been given and 

can be given in the future to insure that the device purchasied for Chile 

will b~ aAde operable at the earliest possible date and will be used 

effectively for che flexible pavement studies. 



flexible ra,·ements, the purchase of one DYNAFU:Cl at a cost in Cr.i le of 

epproximately U.S. $4C.OOO would provide the necessary instrumentation. 

PEIA;LEP PFtLIMINABY eNALYsxs 

It was discussed and agreed by all involved that the 18 test sections 

being studied for flexible pavements do not alone provide adequate 

information for the development of 11<>dels of flexible pavement behavior and 

performance. Rather, these are case studies vh:ch can be used to calibrate 

and adapt or adjust existing theoretical models to Chilean conditions. It 

is u:y f im belief that the performance history of the pavement network 

existing tr. Chile of some 5 ,000 kilometers of flexible pavement will in 

fact provide the best overall set of data for development and modification 

of models. 

It is also my feeling that the revised AASHTO Pavement Design Guides 

(1965) offer an extremely good potential as a set of theories for 

adaptation and modification for Chilean use. 1 say this because they 

reflect approximately U.S. $1.000.000 of adaptation anc! use of existing 

research technology within the past 11' months in the United States. 'n\ere 

is certainly nothing magical about work in the U.S.A .• but this particular 

compilation of recent vork offers a unique opportuniey for Chile to take 

advantage of vork done by others and not to have to spend this amount of 

money again. Clearly. the vork being done in the existing project in Chile 

will at least require you to adopt aodel• for the potential of early 

success and a basis for comparison and adap~ation. 

A nw:~er of det .. iled analyses and seeps in the analysis procedure are 

required in the project. It is recommended that work be undertaken 

i111111ediately '"o aalte interim decisions on •thods of analysis and that a 

•dummy• analysis be run for the variom procedures to insure that the 

aensittvlcy and the approach being taken is reasonable. 

) 
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modulus of elasticity fi-ou: till fi~lc mc&Isurcsr.er.ts .:.ich ha'\'t b(:c~ tak.~n in 

the test sections. 1 t is 1ry understandin£ that the field at:asuremenls 

taken veTe CBR. There are a number of vays of adapting CBR to aodulus of 

elastici~. They should all be tried and a tentative •thod should be 

selected for early use in this project. It is also important that a aethod 

be selected for use in aatching deflection basins to deflection inforaation 

on the sections to calculate a aodulus of elasticity for the individual 

layers. This should be thoroughly thought out and it is hoped that 

prellainary consideration and recomendations vill be presented by the 

project staff for ay visit which has been preliminarily scheduled for March 

1986. 

U1TERNAL DEFLECTION MtASUBEMEr-7S 

A great deal of time vas spent discussing the measurements of internal 

deflections at the various layered levels within the ·18 test sections. It 

was reiterated to the project staff that the work done in Sou:h Africa has 

been done at one location at a time for a period of about 3·6 aonths while 

intensive traffic changes were taking place as applied by the h~avy vehicle 

simulator equipment. This is quite different fro~ goi~g to 18 different 

test sections at various times over a period of three or more years. I 

consider it highly unlikely that effective •easurements can be caken under 

these conditions in Chile. It is aore reasonable to apply the technology 

which has been developed b1 the past year to controlled test sections to be 

constructed on the University campus. lt \lould be wise to use 8\lrfece 

deflections and deflection basin aeasurements fro~ th~ test sections along 

with the aeasurements of deflection basins to be carried out by the 

acquired Deflectograph or the Dynaflect to provide information tor 

determination of in-aitu pavement material properties. 

A great deal of discussion vas carried out on the coa~arison of field 

•urface llOduli and laboratory aeasured aoduli. It should be remembered in 

this regard that the priaary purpose of aeasuring aoduli in the field 1• tv 

evaluate pav ... nu for rehabilitation or overlay design. Under chese 

circua~tanc•• it •hould be reaembered d\at the observed aoduli in-place are 

probably tbe uterial properties vhlch will govern the behavior of the 

overlayed or rehabi 11 tated pavuent. Under these circumstances le 11 

I I· 



values for use. ln tlr~s of the particular r~sear~h. ho•ever, it is 

1•portant that both field and laboratory measurements be compared with the 

laboratory values of stTength vs. various stress levels for further 

evaluation. 

SU!\"tABY RECrertENDATJQNS 

It is recommended that a revised detailed work plan be prepared at the 

present tiae to present a step-by-step procedure of all the analys!s to be 

undertaken and actually to undertake preliminary an3lyses directed toward 

the type of information which are to be presented in the final project 

results. 

It is recommended that close coordination be maintained between MOP 

(Vialidad) and the project to insure that the database for flexible 

pavements be quickly and completely available to the Catholic University 

for overall use in their portion of the project. 

It is recommended that the measurements of pavement roughness be 

commenced on the entire network of flexible pavements immediately. This 

will probably be done with the Maysmeters. However, the Maysmeters should 

be c~librated vith rod and level surveys on at least 2~ calibration 

seccions in the very near future. The KJ Law profiloaeter will actually be 

a,,4Uable for work sonetime in 1986. At that time it will provide the 

calibration necessary for Mays11eters in d\e future and should be back 

calibrated to the existing information. However, the database should not 

be delayed waiting for the JCJ Law Profilometers. 

Clo•e coordination should be aaintained in the testing development of 

the Deflectograph. Pave•ent aeasurement should be undertaken at the 

earliest possible tlae to insure that good deflection basins can be 

.... ured. In ay opinion the deflection basins for the test sections and in 

fact for -ny ailes of the flexible pave•ent system will be the keystone 

infomation to be used i.n llOdifying and adapting additional available 

theories for this proje~t. 
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obtaintc anc used an~ that all •c·dels or analysis 1tt::.r.od!.. be obtainec! fror. 

the existin1; literature and existint 110deb whenever possible. A gnat 

deal of work has been done all over the world in this theoretical area. lt 

would be ln •Y opinion an unfortunate waste of Chile's resources to 

reinvent or redo any of these available programs. Layered theory is 

independent of country, language or any other concern. The splendid work 

done in the past in England, Holland, and The United States is certainly 

quite applicable to the behavior of pavements in Chile. 

On the other hand empirical and other information being developed fro~ 

field observations in Chile will be unique in adapting the results and the 

methods for Chile. 

FINAL Sl~Y 

In su:n:aary, it has been a real pleasure to visit Chile and to interact 

with the outstanding personnel there on this important subject of pavement 

rehabilitation. I look forward to the possibility of visiting the team 

in 1986 and hope that it will be possible to make tht: first visit in 

March of that year. 

Enclosure: Attachment A schedule activities 
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SCHlOUll Of Ac;_llY.JlllS 

OR. RONl\LD HWSQN"S YISI I 10 Ct Ill l 

llovember 13 I• November ZZ, lllS 

Arrival to the airport. Transportation to the hotel lo~ 

[SJ)8f1(•lf'5. 

Meetin~ with Gregorio Az6car, Head or Th'? Department of 

Con~tru;tiun Cngineerin9, at the hotel. 

Trip to the airport. 
Departure flight Ladeco 1077 to Puuto 11or.tt. 

Arrival to Puerto Montl. Lune.~. 

Wort. trtp Pue=-to Montt - Putrlo Varas - Ensenada - San 

Pablo - By p111 Yaldivl1 - Loncoch~ - Pucon 

Arrtv11 to Pucon. 
Dinner and loclgtng 1t Puc6n. 

Work trip Putin - lemUto. 

Departure fltottt t11Jeco t014 to Senttago. 
Arrival to S1nU190. Hotel. 

Free 

I 

1·-....-
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M!.U.RDA Y 16 

09:00 

11 :oo - 13:00 

13:00 

1 s:oo - 1 g:oo 
21:00 

zz:30 

SllNDAY 17 

09:00 

1e:oo 

noNDl\T 10 

09:00 

Trip Santiaoo - Vifia del Mar. 

lour around Vi11 del Uar aud ValJ•araiso. 

Lunch. Sf!a fooo 1t H19utrntas. 

Reiiaca Beach or tour to 2apa11ar. Cacha9ua, etc. 

Barbecue at A.SerpeH's apartment. 

CasmC1 Vir1a d~t t1ar. 

Work trip Vtiia d~l Mar - C:.~r.at-ilanca - Algar r obo -

San Antonie- - Set"ti~gn. 

Tentative arrival to Santia?~·. free. 

t1e~ting with Ministery of Putilii: Wt'rt ·s ~ · tl)P) 

Author Hits. 

10:00 ---c.1 Press Conrerence. 

12:30 

IS:OO 

15:00 
15:45 - 19:00 

21:00 

JUESDAT II 

09:00 - 13:00 
IJ:OO 

f1tttlng wtth Rec,or or The Cethottc Unfversttv of Chlle. 

luncla with MCF1 1uthorltits 1t Club de la Union. 

St111po1tum Openinv Ceremony. 

Dr Huctson·s lecturt. 

Dinner with Gregorio Azocu and Alfr•do Serpell at 

Hereford Grill. 

Wort 1e11lon on .. ampus. 
Luru.h wtllt Unlt~d Nalions l> .... 1:lopmtnl f'r 09r!mmt 
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15:00 - 19:00 

za:oo 

WEDNESDAY 20 

09:00 - 13:00 

13:00 

15:00 - 19:C;v 

21:00 

THURSDAY Z I 

09:00 - 13:00 

13:00 

15:00 - 19:00 

20:00 

FRIDAY ZZ 

09:00 

10:00 

representatives, Gr .. 9orio Aioc ar and Alf redlt Ser pell at 

Enot~ca. 

Simposium. Dr Sn3ith·s lf'clur~. 

Dinner at Gregorio Azocar·s house. 

Work stssh:in cm c 3m~us. 

lun"h al Casino S<.hool uf En9inet"r in9 with professors of 

the Con!lrurlior1 Er1girst"Pr·inr~ Of'partm"nt. 

Simrosium. Dr. Vis~~r ·; ,.,.~ t ur~. 

Diran~r at llf'r rian de Srilmi11iltiH Jiar ent's hous~. 

Wort s~sston on camplJ~ With r-·n!-tructlon rngln~~rtng 

Department re5earchers, A. Visser and M. Snaith. 

lunch w:th prof!'f'."~rs of th~ Sch()Ol of £n9ineering. 

Stmposium. M~sa nrlJ~·nda. 

Dinntr with Dean of Thf' racultv of [Jl9in .. E"rinq, MOP'1 

Authorities, A. Vlss~r, M. Snalth, and profes~ors of the 

Construction Cnotne!rin~ O!partment. 

Trip to the airport. 

Departure L 1deco flight i.IC300 to Mt1m1. 

I GOOD TJ: IP t · :r. HOf-1[ f 
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