SEACAP 27: RRSR Database Guide

MINISTRY OF TRANSPORT VIETNAM

SOUTH EAST ASIA COMMUNITY ACCESS
PROGRAMME

SEACAP 27

Technical Report 2

The Rural Road Surfacing Research (RRSR) Database
A Summary of Structure and Content

Dr J R Cook (OtB)

otbl ey



SEACAP 27: RRSR Database Guide

ABBREVIATIONS & ACRONYMS

ADT Average Daily Traffic

CBR California Bearing Ratio

DBM Dry Bound Macadam

DCP Dynamic Cone Penetrometer

DFID Department for International Development
DST Department of Science and Technology, Ministry of Transport
esa equivalent standard axles

GoV Government of Vietnam

IRI International Roughness Index

ITST Institute of Transport Science and Technology
Km kilometre

LCS Low Cost Surfacing

MERLIN Machine for Evaluating Roughness using Low-cost INstrumentation

MoT Ministry of Transport

PDoT Provincial Department of Transport

QA Quality Assurance

ITST Research Institute of Transportation Science & Technology
RRGAP Rural Road Gravel Assessment Programme

RRSR Rural Road Surfacing Research

RRST Rural Road Surfacing Trials

RT2 Rural Transport 2™ Project

SEACAP South East Asia Community Access Programme

TBM Temporary Bench Mark

TEDI Transport Engineering Design Incorporated
TRL Transport Research Laboratory

VOCs Vehicle Operating Costs

VPD Vehicles per day

WBM Water Bound Macadam

WLC Whole Life Costs
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The Rural Road Surfacing Research (RRSR) Database

1 Background

The RRSR database has developed out of a number of SEACAP projects as means of managing the
information relating to DfID research into rural road surfaces and pavements in Vietnam. The
principal sources of this information are as follows:

o SEACAP 1 (Modules 1-5): Construction and initial condition monitoring information of

Rural Road Surfacing Trials (RRST) Phases | and 11; 2003-06.

e SEACAP 1 (Module 6): One interim monitoring phase of representative RRST I and Il trial
sections; 2007-08.

o SEACAP 4: Information recovered from the Rural Road Gravel Assessment Programme
(RRGAP) relating to the condition of a representative range of World Bank-funded Rural
Transport 1 (RT1) and Rural Transport 2 (RT2) unsealed roads; 2004-05.

o SEACAP 27: Mid —term monitoring of representative RRST | and Il trial sections; 2007-09.

o SEACAP 30: Preparation of proposed designs for RRST Phase I11 construction

2 Scope of Data

The RRGAP data comprises one round of data collected from 700 sites on 275 unsealed rural roads,
together with associated laboratory testing.

The RRST data comprises initial construction information and subsequent monitoring infromationfor
the first two phases of the Rural Roads Surfacing Trials programme (RRST | and RRST II). Table 1
summarises the extent of the trials and Table 2 list the dates of the monitoring phases up January

20009.
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Table 1 The RRST Trials

Province RRST | Constructed Monitored Monitoring
Roads (No.) Roads (No.) Section (No.)
Hue | 1 1 7
Tien Giang ' 1 1 8
Dong Thap ' 1 1 9
Da Nang | 1 1 5
Tuyen Quang ] 5 2 7
Ha Tinh I 6 3 10
Quang Binh I 3 2 8
Ninh Binh I 10 4 13
Hung Yen I 5 4 11
Gai Lai I 5 2 9
Dak Nong I 1 1 11
Dak Lak I 3 3 9
1
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Table 2 RRST Monitoring Phases
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Province Construction Phases of Monitoring
11 (As Built) 1 11 v \Y Vi VIl

Hue May 2005 June 2005 February 2006 July 2006 March 2007 January 2008 May-June 2008 | Dec 08-Jan09
Tien Giang | May 2005 July 2005 January 2006 July 2006 March 2007 January 2008 May-June 2008 | Dec 08-Jan09
Dong Thap | July 2005 July 2005 January 2006 July 2006 March 2007 January 2008 May-June 2008 | Dec 08-Jan09
Da Nang June 2006 July 2006 March 2007 January 2008 May-June 2008 | Dec 08-Jan09

Tuyen May 2006 July 2006 February 2007 December 2007 | May-June 2008 | Dec 08-Jan09

Quang

Ha Tinh June 2006 July 2006 March 2007 January 2008 May-June 2008 | Dec 08-Jan09

Quang Binh | June 2007 July 2006 March 2007 January 2008 May-June 2008 | Dec 08-Jan09

Ninh Binh May 2006 July 2006 March 2007 December 2007 | May-June 2008 | Dec 08-Jan09

Hung Yen June 2006 July 2006 March 2007 December 2007 | May-June 2008 | Dec 08-Jan09

Gai Lai June 2006 July 2006 March 2007 January 2008 May-June 2008 | Dec 08-Jan09

Dak Lak June 2006 July 2006 March 2007 January 2008 May-June 2008 | Dec 08-Jan09

Dak Nong June 2006 July 2006 March 2007 January 2008 May-June 2008 | Dec 08-Jan09
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3 Database Structure

The RRSR database is made up of 3 principal components;
e The RRGAP unsealed rural road condition data
e The RRST condition monitoring data and additional RRSR support data

e Associated guides and specialist software.

Data is held within 4 principal folders

1. RRGAP: Contains data files from the Rural Road Gravel Assessment Programme
(SEACAP 4)

2. RRST-M: Contains data files from the RRST-1 and RRST-II trials construction and
monitoring programme up to and including January 2009.

3. RRST-P3: Contains data files from the preliminary design stages of the RRST-III
programme up to June 2009.

4. RRST-Costs: Contains information on the RRST construction costs and the draft RRSR
Whole Life Cost Model from SEACAP 1

The relevant software and guidelines are contained in a separate folder.

4 The RRGAP Data
The RRGAP folder contains the following:

Folder lab_data holding tabulated laboratory data on recovered RRGAP surfacing materials in
spreadsheet (xIs) format

A Microsoft ACCESS database (RRGAP-2005) holding all the road location, condition and
associated information from the gravel assessment programme. This information is held in 3 file-
tables as shown in below in Figure 1

Figure 1 RRGAP Tables

Microsoft Access - [RRGAP-2005 : Database (Acceszs 2000 f

i _:‘] File  Edit “iew |nset Tools ‘indow Help Adobe PDF
PET ETEFEAEY RENEREEIE ) |
o W Desin e X4y T 5 |

[Objects Hame | Description | Modified | (Created | Type
| 3 Tables = FoOT Background materials data from PDoTs 07A10/200305:27.08  15/10/2004 10:40:23  Table
_E'ﬂ Qe = FRoad Information on selected road links 07A0/20090715:44  19/01/2004 0B:55:27  Table
HEEE “rafile ohdition information on selzcted sechons a0 ey able
B Canditian irforrnati lected secti 07/10/2009 033548  OFJ0B/2004 05:23:56  Tabl
= Foms
i Repotts
e

The fields within these tables are listed in Figures 2, 3 and 4. The look-up codes associated with these
fields are listed in the RRGAP data collection guide.
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Figure 2 List of Fields in Table “Road”

J Microsoft Access - [R o]
) Fie | Edit | view lnset Tooks Window Help Adohe PDF -8
| -] | [Arial Jin e B r U dr | A
EH-HS &RV &BEBE D -~ 5=
Field Name [ DataType | Description

| [Rd-prop Text Province name

¥ | Rd-riame Text Road name]

| |Rd-refno Text Road reference no

| |Rd-co-ordl Text Road start northings

| |Rd-co-ordz Text Foad start eastings

| |Rd-co-ord3 Text Road finsh northings

| |Rd-co-ord4 Text Road Finish eastings

| [Rd-type Text Foad bype - code

| |Rd-D-Thick. Mumber Gravel design thickness {mm)

| |Rd-terr Murnber Terrain - code

| |Rd-month Mumber Age of road surface

| [Rd-date DakejTirme: Road construction date

| |Rd-condit Murnber Road condition - code

| [Rd-traff Murmber Traffic estimation - code

|| M-Cway Mumber Carriagewsay mainkenance - code

| |M-Shald Murnber Shoulder maintenance - code

| |M-Ditch Murmber Ditch rmaintenance - code

| |Id-indate Diakef Time Input date

| |Id-update DakefTime Update input

| |Id-inby Text input operator

| |Td-verify Murnber Werification - code

| [Id-meml Memo Additional info

Figure 3 List of Fields in Table “Profile”

ﬁMicrosoﬂ Access - [Profile : Table]
j File Edit Wiew |nsert Tools ‘'Window Help Adobe FDF

B HB &SRBV &5 B|9-0-]9 5|53 @&
Field Name | Daka Twpe |

jin] Autoumber

Rd-prov Texk Province nane:

Rd-name Text Road name

MNumber “hainage of profile

| |Rd-refno Text Road reference no.
| |Pr-cway Mumber Carriagewsay width {m)
| |Pr-grad Mumber Road gradient - code
| |Pr-cure Mumber Horizontal curve - code
| |Pr-sect Mumber Pavement shape - code
| |Pr-thck MNumber iaravel thickness 1 (mm})
| |Pr-thickz Mumber aravel thickness 2 {mm)
| |Pr-Mat Text Cwerall surfacing material - code
| |Pr-gravl Mumber Gravel bype 1 - code
| |Pr-grave MNumber aravel kype 2 - code
| |Pr-eros Mumber Surface erosion - code
| |Pr-visap Mumber Yisual appearance - code
| |Pr-sfrun Murnber Surface run-off - code
| |Pr-loos Mumber Loose material - code
| |Pr-osiz Mumber Cwersize - code
| |Pr-rut Murnbeer Rutting - code
| |Pr-corrg Mumber Corrugations - code
| |Pr-pthol Mumber Potholes - code
| |Pr-swidl Mumber Shoulder width Left ()
| |Pr-swidr MNumber Shoulder width right {m)
| |Pr-smatl Mumber Shoulder material left - code
| |Pr-smatr Mumber Shoulder material right- code
| |Pr-sconl Murnber Shoulder condition left - code
| |Pr-sconr Mumber Shoulder condition right - code
| |Pr-sdl Mumber Side drain left

Pr-sdr Mumber Side drain left
| |Pr-dconl MNurnber Drrain condition left
| |Pr-dconr MNurnber Drrain condition right
| | T-dcp-1 Text DiCF reference
| | T-dcp-2 Text DiCF reference
| | T-samp-1 Text Sample reference
|| T-samp-2 Text Sample reference
| | Pr-Align Mumber alignment cross section - code
| |Pr-wkab-c Mumber Current water table {m)
|| Pr-wtab-m Mumber Maximurn water table {m)
| |Pr-flood MNurnber Flood condition - code
| |Id-Swydate Date i Time Date of survey
| |Id- Swyteam Texk Survey keam
| |Id-indate Diate)Time Input date
| |Id-update Date i Time Update date
| | Id-verify MNurnber Werification - code
| | Id-inby Text Cperator
| |Id-mem1 IMermnao Additional data
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Figure 4 List of Fields in Table “PDOT”

Microsoft Acceszs - [PDOT : Table]

; File  Edit “iew Inget  Tools ‘wWindow Help Adobe POF
H=RAN" RSN NN TN -V AR R I o

Field Mame | Data Type |
% |10 Autohumber
| [Rd-prop Text Province narme
| [Rd-name Text Road link name
| [Me-lac Text Matetials location
| |ME-type Murnber Tvpe of materials - look-up kable
| |MEt-haul Text Haulage distance (km)
| [Id-memi fMerma Additional

5 The RRST Data

RRST I and RRST Il Data (RRST-M)

Basic information on the location and pavement design of the constructed trial sections and the
selected monitoring sections is contained within the ACCESS file RRST-2009, see Figure 5. This file
also contains summary information on laboratory testing and quality assurance. Detail on the fields
within the RRST-2009 ACCESS tables is presented in Figures 6-9.

Figure 5 Data Tables in RRST-2009

Microsoft Access - [RRST-2009 : Database (Access 2000 file format)]

i @ File  Edit Wiew Inset Tools Window Help Adobe PDF

QEEARERTV IR0 I A B beds3a 0

(5 Open B Desin Jhew | X [ #0 =

Objects Hare | Description | Modified | Created | Tupe
| T Tebles E RRST-Moritoring Selected moritoring sections and procedures 081042009 07:5800  24110/2006 051325 Table
Ej Ouei A RRST-Construction Details of all constructed trial sections D7A0/2003 12021 1/04/2005 076361 Table
UEries
Laboratory test data RRSTH 08/10/2009 081942 14/02/200710:2270 Table
3 Foms Ashult qualiy assessmemnt data RRSTAI 0840/2009 0%:46:44  0R/07/20081200:30  Table
id  Repors
Figure 6 List of Fields within Table RRST-Monitoring
Microsoft Access
© File Edit View Inset Tools ‘window Help Adohe PDF
H- R SRV &R -™-|F 5 =3
RRST- Monitoring : Table oy ] |
FieldMame |  DataTwpe | Description |«
# |ID AukoMumber j
| |ID-Province Text Province
| |ID-Rd Texk Road name
| |Id-Ref Texk Unigue reference to road section
| |M-Chainl Murnber Start chainage
| |M-Chain-2 Murnber End chainage
| |M-Lengthim) Murnber Length of raonitoring section
| |M-Refno Text Manitaring reference
| |M-Twpe Texk Type of pavement
| B[ M-vass esfMo Visual assessment data 7|
| |M-Level YesiMo Cross section level data ?
| |M-IRI esiMo 5 fougness data 7
| |M-DCP YesiMNo ! data ¥
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Figure 7 List of Fields within Table RRST-Construction

Microsoft Access
Fil=  Edit

Wiew  Inzert

Tools

Window  Help  Adobe FDF

H- AR &SRV &BRB D™ 7 A Se3 ] E5 N
B RRST-Construction : =]
FieldMame |  DataTwpe | Descripkion ]
j(a) AutoMumber
ID-Poject Text Mame of project [
ID-Province Text Province
1D-Rd Text Road name
Id-Ref Text Unique reference ko road section
Id-Chain-1 MNumber Start chainage
Id-Chain-2 MNurnber End chainage
1d-Type Text Type of section, eq trial, cantrol
D-Completion Date/Time Date of completion
Id-Monitor Yes/MNo Contains a monitoring section (yesfnod
D-Lengthim) MNurnber Length of section
D-Type Text Design reference
D-Design Memo Description of design
RRST101s Yes/MNo SESD ¥
RRST101d Yes/MNo DESD ?
RRST102 s/ Mo Sand seal 7
RRSTZ01 es/MNo Gravel sub-basefbase 7
RRSTZ02 Yes/MNo Lime stabilised sub-base/baser
RRSTZ203 Yes/MNo Cement stabilised sub-base/baser
RRSTZ04 s/ Mo Erulsion stabilised sub-base/base?
RRSTZ05 es/MNo Armoured gravel roadbase?
RRSTZ06& Yes/MNo Sand sub-base?
RRSTZ07 Yes/MNo Quarry run sub-base?
RRSTZ0S s/ Mo Graded crushed stone sub-base
RRSTZ09 es/MNo Sand bedding laver
RRSTZ10 Yes/MNo Dry bound macadam sub-base/base
RRST301 Yes/MNo Fired clay brick surface - unrmortared joinks?
RRST302 e Mo Fired clav brick surface - mortared joints? -
| [RRST303 Yes/MNo Cement brick surface - unmartared joinks?
| |RRST304 Yes/MNo Cobblestone paved surface?
| |RRST30S Wes/Mo Mortared dressed stone surface?
| [RRST401 Wes/Mo Bamboo reinforced concrete?
| [RRST402 Yes/Mo Steel reinforced concrete?
| [RRST403 Wes Mo Mon-reinforced concrete?
| [RRSTSO1 Wes Mo Gravel shoulders?
| [RRSTSOZ Yes/MNo Quarry run shoulders
| [RRSTS03 Wes Mo Lime stabilised shoulders
| [RRSTSO04 Wes Mo Cement stabilised shoulders
| [RRSTS0S Wes Mo Sealed macadam shoulders
| |wM101 es/Mo Hot biturnen DEST
| |wniD2 Wes/Mo Penetration racadam
| [v¥m103 Yes/ho Semi-penetration (triple seal)
| [v¥mz01 Yes/Mo Water bound macadam sub-basefbase
| [vm401 Yes/Mo Gravel surfacing
| [vm402 Wes Mo Unsealed wakerbound macadam
| [¥mS01 Wes Mo Local saoil shoulder
| [vmS02 Wes Mo Unsealed macadam shoulder
| [SELECT Wes Mo Research select button
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Figure 8 List of Fields within Table RRST-Labtest-1

d Microsoft Access
Fle Edit  Wiew

2 - 0 &8 B Y| %

Inzert  Tool:

Windaow
a @

Help  Adobe PDF

. 5 =2
) - | § EF | SE =

RRST-Labtest-1 : Table

Field Mame | Daka Tvpe | Description | =]

[ 1o] Autohumnber
|| Id-Section_Ref Text Unigque section reference
| Id-Layer_Ref Text Unique road laver reference
| Id-Layer Text Description of layer
|| 1d-Makerial Texk Description of material
| Id-Spec Text Relevent RRST specification
|| Id-Sample Date DakeiTime Sampling date
|| Id-Rep-Date DatefTime Testing date
| T-4 Murmnber Moisture content
[ T-wL Murnber Liquid lirit
| T-wp MNumber Plastic limit
[ T-Ip MNurnber Plasticity index
| T-MOD Murmnber MDD -Modified
|| T-OmMC Murnber oMC
|| T-CBR Comp MNumber CER. compaction condition
|| T-CBR. (47 MNumber _ER. soaked
| T-Cube LKCS-MPa Murmnber Concrete cube skrength
| T-UCS-MPa MNumber Unconfined Compressive Strength
|| T-strip-Class MNurnber Eiturnen stripping
|| T-w Abs Murmnber \Whater absorbtion
T-LAaA Murnber Liaa
| P3-Clay MNumber Clay content
|| P-5ilk Murnber Silk conkent
|P3-5and Murmnber Sand content
| PS-Gravel Nurnber Gravel content

T-Flake _ Mumber _ Flakiness e, ,
| [T-FmMod Mumber Fines modulus
| |5P-7S Mumber FPassing sieve size
| |5P-63,5 Murnber FPassing sieve size
| |5P-50 Mumber FPassing sieve size
| |5P374,5 Mumber Fassing sieve size
| |SP-25 Mumber Passing sieve size
| |5P-25 Murnber Passing sieve size
| |SP-z0 Murnber Passing sieve size
| |5P-14 Mumber Passing sieve size
| |SP-10 Mumber Passing sieve size
| |5P-5,3 Mumber Passing sieve size
| |5P-4,75 Murnber FPassing sieve size
| |5P-3,35 Mumber FPassing sieve size
| |5P-2,36 Mumber Fassing sieve size
| |5P-1,13 Mumber FPassing sieve size _I
| |5P-0,6 Mumber Passing sieve size
| |SP-0,425 Mumber FPassing sieve size
| |5P-0,3 Mumber Passing sieve size
| |5P-0,15 Murnber FPassing sieve size
| |5P-0,074 Mumber Passing sieve size
| |SP=0,074 Murnber FPassing sieve size

Figure 9 List of Fields within Table RRST-QA-II

© File Edit “iew Insett Tools ‘wWindow Help Adobe PODF
HERIE: RS AR N YA RN A Al
=10l x|
Field Name | Data Type | Description | =]
F | M-Refro Text Section Reference no.
| |C-Date DiakeTime Construction date
| | Q-Chwt Texk Quality of surfacing
| |2-5h Text Guality of shoulders
| |2-%5 Text Cross sectional shape
| | Q-Fit Texk Observation From inspection pit
| | Q-Laywer Text Laver thickness/material
| |2-Mat] Text Material test compliance
| | Q-Construction comments Texk Comments
i =l
Field Propetties
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The monitoring data from 2005 to January 2009 is held within folders and sub-folders as shown in
Figure 10. Detail on the content of the main data-folders is summaries in Table 3

Figure 10 List of RRST-I1 Monitoring Data Folders

Folders

2 RRST-M
= ) DCP Data
I DEPDL
) DCP DM
) DCPGL
) DCPHT
I DCPHY
) DCPNE
) DCPOE
I) DCP.DaM
I DCPDT
I) DCP Hue
) DCR.TG
I DCPTO
El D) GPS
|2 GPS site location [Daclak, Daknona, Gia lai, Ha tinh, Quang bink)
|2 GPS site location [Hue, Da nang, Tien giang, Dong thap)
) GPS site locations-Hung Yen
12 Level survey
12 Merlin
= |2 Photographs
1) 5C27.001
I 5C27.002
) 5C27.002
I2) Rainfall
I2) Traffic Counts
= 12 Visual survey Data
) DaMang
) Dak Lak
) Dak Mong
) Dong Thap
) GialLai
) Ha Tinh
1) Hue
|2 Hung en
|2 Minh Binh
120 Quang Binh
) Tien Giang
120 Tupen Quang

Table 3 Detail of Data Sets in RRST-M Folders

Main Data I .

Folder Content Description Data File Types

DCP Data Results of individual monitoring DCP tests. Filed under XLS spreadsheets
Province, Road and UK-DCP reports

GPS Easting and Northing coordinates for the start and finish of Garmin reports

all trial monitoring sections

Summaries of cross-section levelling data and associated

Data

Level Survey plots for all un-sealed control sections XLS spreadsheets

Merlin Data and summaries of all roughness (IRI) calculations from XLS spreadsheets
MERLIN surveys.
Selected photographs from SC27 monitoring phases, filed .

Photograph under Phases, Province, Road Jpg files

] Summaries of rainfall 2005-2008
Rainfall XLS spreadsheets
) Summaries of trial road traffic counts
Traffic counts XLS spreadsheet
Visual Survey Details of individual visual surveys for all monitoring XLS spreadsheets

sections, filed under Province, Road

OtB-TRL
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RRST-I11 Data
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Information recovered as part of the Rural Road Surfacing Trials Phase 3 (RRST-III) is contained
within a series of data folders as shown on Figure 11. Details of the data sets within these folders is

described in Table 4

Figure 10 List of RRST-I11 Data Folders
el

I DCP
I GPS
El 2 Lab
IL2) cao bang
2 Dien bien
12 phu yen
|2 Thai Blnh
12 Thai Mguyen
L2 Thanh Hoa
= |2y Photos
|2 Cao Bang Pics [F)
|2) Dien Bien Picz [F)
|2 Phuren Pics (F)
| Thai Binh Fics (F)
|2 Thai Mguven Fics (F)
|2 Thanh Hoa Pics [F)
= 1 Sectionz: —
|2 Cao Bang
|2 Dien Bien
I2) Phu'ren
|2 Thai Bink
|2 Thai Hguyen
|23 Thanh Hoa
= 12 Traffic count
|2) Cao Bang_Hoa &n
|2 Dien Bien
I2) Phuven
IL2) Thai Bink_First point &1 at road 453
|23 Thai Binh_Junction of ®uan La village
|2 Thai Hguyen
IL2) Thanh Hoa_at Mational road Maola
2 Thanh Hoa_De co do
|23 Thanh Hoa_Dwong chien luoc
|2) Thanh Hoa_Hoang river dyke
) Wisual

Table 4 Detail of Data Sets in RRST-111 Folders

Main Data I .
Folder Content Description Data File Types
N . . XLS spreadsheets
DCP Results of individual DCP tests. Filed under Province, Road and UK-DCP reports
GPS Easting and. Northing coordinates for the start and finish of Garmin reports
proposed trial roads
Lab !_aborgtory test results and summaries from trial XLS spreadsheets
Investigation surveys
Photos Selected photos of the existing condition of proposed trial g files
roads
Sections Cross-sections showing proposed trial pavement designs Autocad and pdf files
Traffic count Summaries of trial road traffic counts on existing roads XLS spreadsheet
Visual Walk-over survey summary sheets of proposed trial roads XLS spreadsheets
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Information held regarding RRST costs is under two headings as detailed in Table 5

Table 5 RRST Cost Information

Main Data - .

Folder Content Description Data File Types

Construction Construction costs for RRST-1 and RRST-II trial and control

: XLS spreadsheets
costs sections.
Draft Whole Life Cost Model based on results from

Cost Model V2 SEACAP 1 XLS spreadsheets
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