Introduction

BAMS/DSS serves as the historical data repository for Trns•port, allowing users to perform a broad array of data analysis and reporting functions to support critical business processes within the State Highway Agency.  Effective decision support and reporting from this data warehouse, however, requires that particular attention be devoted to “data classification”.  BAMS/DSS includes numerous classification variables that allow highway construction data to be logically grouped for various analysis purposes.  This paper focuses on two of the most important data classifications available in Trns•port, i.e. major item codes and contract worktypes.

Previously, we have provided recommendations for a list of “appropriate” major item classifications and contract worktypes, based upon our accumulated experience working with different State agencies over the years.  In this brief paper, we present our current thinking on this topic.

At the individual State level, the major item and worktype classifications presented herein can be used effectively, for example, to improve project cost estimation using CES and/or Estimator and to develop market area definitions for use in BAMS/DSS models.  Generally, item and contract classifications are not standardized from state to state.  However, to the extent that states can utilize a common framework based on a core set of data classifications, there are additional benefits to be derived.  For example, by using similar major item groups and worktypes, data from multiple states can be combined for regional and/or nationwide analysis.  We have recently used this approach to combine highway construction contract and item-level data from six states in a project to update the capital improvement cost data used by FHWA for the Highway Economic Requirements System (HERS) model.

Major Item Classification

The item classification code is stored in the itemclss variable of the ITEMLIST table.  The purpose of the itemclss variable is to group line items according to their function within the building or repairing of a road.  The idea is to use item classes that closely categorize discrete functions that make up the project, e.g. asphalt, earthwork, etc.  A recommended list of major item classifications is provided in the following table
.  Most recently, this coding scheme was used to classify the items at the New York State Department of Transportation.  In theory, all line items are mapped to one of these major item classifications and assigned a conversion factor to the common unit of measure.  For example, quantities for asphalt items measured in cubic yards are converted to quantities measured in the asphalt common unit of tons.  However, in practice, there will be some items that do not lend themselves to common unit of measure conversion and may not require conversion for most purposes.  For example, fence posts with a unit of ‘each’ add to the total cost of the fencing major item but do not contribute to the total quantity measured in linear feet.  For such items, the conversion factor is set to zero in order not to skew the major item quantity but the dollar amount is appropriately included in the major item total cost.

Recommended Major Item Classifications for BAMS/DSS Analysis

Major

Item Code
Common Unit of Measure
Major Item Description
Examples

ASPH
TON
These items are created by mixing aggregate and asphaltic cement in a mill at elevated temperatures.
ASPH CONC PVMT

EMUL ASPH CONC MIX

BASE
CY
These items frequently involve truck hauling of materials (usually aggregate materials) from off-site, as well as placement, shaping, and compaction.
AGGR BASE

AGGR SHLDR

LEAN CONC BASE, 200 MM THCK

BRPT
LS
Bridge painting.
CLASS A CONTAINMENT SYSTEM, MAINT PAINT URETHANE FINISH COAT

CONC
CY
Concrete used in the construction of roadway pavement.
CONC SURF, 100 MM

CONT REINF CONC PVMT, 200 MM THCK

CURB
LF
Curbing, sidewalks, gutters.
STONE CURB, CONC SIDEWALK

DB
LS
Design Build
DESIGN BUILD

DRNG
LF
Drainage items including drainage pipes, pre-cast culverts, conduits, etc.
500 MM HDPE PIPE

DRAINAGE CURBS

EROC
SY
Erosion control including landscaping, seeding, and mulching.
WETLAND SEEDING, SHRUBS

SILT FENCE, SUPPORTED

ERTH
CY
Earthwork items (excavation, borrow, grading, rolling).
CLEARING & GRUBBING

GENERAL EXC.

FENC
LF
Gates and fences
4.8 M DBL GATES

CL-3 CL FENCE

GDRL
LF
Guardrail, Guiderail, etc
GUARD RAIL TERMINALS,

FLARED GR POSTS, GUIDERAIL

INCI
EACH
Riprap, mailboxes, etc.
6.0 M CATTLE GUARD

ADJ. MANHOLES

LOOSE RIPRAP, CLASS 100

ITS
EACH
Intelligent Transportation Systems
CCTV CAMERA MNT POLE, TRAFFIC OPERATIONS CENTER

LSCP
EACH
Landscaping
PLANTING, SEEDING, FERTILIZING

LTNG
EACH
Lighting, including illumination of signs and roadway.
LIGHT STANDARD, ALUMINUM TRUSSED ARM

MISC
LS
Miscellaneous/Specialty work items
MONUMENTS, PAINTING

MOBL
LS
Mobilization
MOBILIZATION

NONR
EACH
Non-roadway items, buildings, benches, bicycle racks, plant trellis, etc.
FISH LOGS, BENCHES

BICYCLE RACKS

PVMK
LF
Pavement striping and marking
REFLECTIVE PAVEMENT MARKERS

TRAFFIC STRIPES

RMVB
LS
Removals of old bridge materials and structures.
RMV EXISTING SUPERSTCTURE, DISP OF NONHAZARD PETRO CONTAM WATER

RMVL
LS
Removals, frequently performed in connection with the preparations of rights of way and the clearing and preparation of a job site and involve the removal of non-naturally occurring items (structures, roadway, etc).  Frequently this function will require jobs similar to earthwork and will often require truck hauling, and other heavy equipment.
DISPOSAL OF BUILDINGS, DISP PETRO STOR TANKS

STRC
LF
Structures work items, including concrete and steel structures
HP 250 X 62 STL PILE SPLICES

MISC. STR. CONST

REPAIR DECK CONC

STR CONC, CLASS 40

STR. STEEL

SURV
EACH
Survey and stakeout
PERM SURVEY MARKERS, SUREY & STAKEOUT

TRFP
EACH
Traffic control – permanent, including traffic signals and signing.
DELINEATORS, TYP 1

EXIT NUMBER SGN SUPPORTS

IMPACT ATTEN, CAT-350

SIGNS IN PL.

MISC. TEMP BARRICADES

TRFT
EACH
Traffic control – temporary, including items associated with the maintenance of traffic during the course of a road project.


UTIL
EACH
Utility items
HYDRANT,  METERS

Using the above major item classifications, a profile of each contract detailing the winner’s as-bid dollars by major item class can be developed, as shown in the following sample listing.  It is immediately obvious that the contract profile listing provides a useful tool for contract classification according to task functionality.

                                        The SAS System       11:54 Thursday, October 24, 2002   1

-------------- CONTID=D255156 CNAWDAMT=$415,953 CNDESCR=GUIDE RAIL REPLACEMENT ------------------

 Obs  CONTID           PJDESC1                   oldwrk      ITEMCLSS  clsspct         clssdoll

   1  D255156          GUIDERAIL             REHABILITATION    GDRL       81           $337,396

   2  D255156          GUIDERAIL             REHABILITATION    TRFT        6            $24,083

   3  D255156          GUIDERAIL             REHABILITATION    MISC        5            $20,000

   4  D255156          GUIDERAIL             REHABILITATION    BASE        3            $11,400

   5  D255156          GUIDERAIL             REHABILITATION    STRC        2             $8,100

   6  D255156          GUIDERAIL             REHABILITATION    ERTH        2             $8,020

   7  D255156          GUIDERAIL             REHABILITATION    TRFP        2             $6,744

   8  D255156          GUIDERAIL             REHABILITATION    NONR        0               $210

------------ CONTID=D255284 CNAWDAMT=$136,948 CNDESCR=ROADWAY CLEANING - ERIE CO ----------------

 Obs  CONTID           PJDESC1                   oldwrk      ITEMCLSS  clsspct         clssdoll

   9  D255284          DRAINAGE              REHABILITATION    MISC       92           $125,365

  10  D255284          DRAINAGE              REHABILITATION    TRFT        8            $11,583

------------ CONTID=D255285 CNAWDAMT=$445,224 CNDESCR=RT 316 FROM RT 46 TO RT 31 ----------------

Obs CONTID         PJDESC1                       oldwrk          ITEMCLSS clsspct        clssdoll

11 D255285         HWY RESURFACING      PREVENTATIVE MAINTENANCE   ASPH      84          $376,018

12 D255285         HWY RESURFACING      PREVENTATIVE MAINTENANCE   TRFP       5           $21,056

13 D255285         HWY RESURFACING      PREVENTATIVE MAINTENANCE   TRFT       4           $18,358

14 D255285         HWY RESURFACING      PREVENTATIVE MAINTENANCE   CURB       3           $12,920

15 D255285         HWY RESURFACING      PREVENTATIVE MAINTENANCE   GDRL       2            $7,546

16 D255285         HWY RESURFACING      PREVENTATIVE MAINTENANCE   MISC       2            $7,011

17 D255285         HWY RESURFACING      PREVENTATIVE MAINTENANCE   CONC       1            $2,316

----------- CONTID=D255286 CNAWDAMT=$1,049,862 CNDESCR=RTS 9N 22 & 9 - VARIOUS LOC --------------

Obs CONTID         PJDESC1                       oldwrk          ITEMCLSS clsspct        clssdoll

18 D255286         HWY RESURFACING      PREVENTATIVE MAINTENANCE   ASPH      73          $767,340

19 D255286         HWY RESURFACING      PREVENTATIVE MAINTENANCE   TRFT       7           $72,567

20 D255286         HWY RESURFACING      PREVENTATIVE MAINTENANCE   MISC       7           $68,595

21 D255286         HWY RESURFACING      PREVENTATIVE MAINTENANCE   CURB       4           $38,675

22 D255286         HWY RESURFACING      PREVENTATIVE MAINTENANCE   PVMK       3           $35,925

23 D255286         HWY RESURFACING      PREVENTATIVE MAINTENANCE   EROC       3           $34,000

24 D255286         HWY RESURFACING      PREVENTATIVE MAINTENANCE   ERTH       3           $32,760

The BAMS/DSS adhoc program used to generate the above listing is provided as an appendix to this paper.

Contract Classification

Frequently, contracts are classified into general classifications such as new construction, rehabilitation, widening, preventative maintenance, etc.  While these improvement type classifications are important for program budgeting and reporting purposes, they are limited for the purpose of classifying contracts based on task functionality.  For example, some widening jobs are heavy on asphalt items while others are heavy on earthwork, drainage and/or concrete items.  Better functional classification of contracts allows more accurate market determination, which will improve the State’s ability to examine competition and bidding issues using the BAMS/DSS system.

The Contract Work Type variable (DPROPOSL.cnprpwrk) can be used to store the functional classification.  A recommended list of contract worktypes is provided in the following table.
  Most recently, this coding scheme was used to classify contracts at the New York State Department of Transportation.  Using these functional worktypes allows for better identification and grouping of like contracts for the purpose of determining and analyzing the markets where like contractors interact for various contracting functions (e.g. asphalt, earthwork, structures).

To a large extent, the classification of contracts is a subjective process that requires the exercise of judgement.  This process is substantially easier, however, using the major item profile listing that shows the percentage of contract dollars in each major item category – as shown on the previous page.  Generally, we can classify the contracts according to what functions controlled the award of the job as measured by these major item dollar percentages.  Absent special circumstances, such as a high degree of specialty work or lump sum items, a major item concentration of 35 % or greater is usually considered as determinative of worktype classification.  Many contracts will not fall neatly into any particular category, with the dollars evenly divided across more than one major item.  In such cases, a General Construction worktype code may be appropriate.

Recommended Contract Work Type Classifications for BAMS/DSS Analysis

Work Class Code*
Work Type Classifications Description
Examples

ASPH
Primarily asphalt work.  Typically over 50% asphalt item dollars.
HIGHWAY RESURFACING
HIGHWAY RECONSTRUCTION

BRPT
Bridge painting
Bridge cleaning
BRIDGE PAINTING
BRIDGE CLEANING

CONC
Primarily Portland cement concrete work


CURB
Curbs and walkways


DRNG
Drainage work
CULVERTS

ERTH
Earthwork


FENC
Fencing


GDRL
Guardrail and guiderail


GENC
General construction.  Typically 20% or more individually allocated to paving (asphalt or concrete), earthwork, and structures.


INTC
Interchange


ITS
Intelligent Transportation Systems.


JNTS
Joints
PAVEMENT CRACK SEAL

LSCP
Landscaping


LTNG
Lighting


MISC
Miscellaneous
DITCH
DRAINAGE
EMERGENCY STANDBY
PAVEMENT CLEANING

PVMK
Pavement marking


SGNL
Signals


SIGN
Signs


SRFP
Surface prep
RUMBLE STRIPS

STRL
Structures – large.  Typically over $300,000, but more importantly bid on by large structures contractors.
BRIDGE REHAB

STRS
Structures – small.  Typically under $300,000, but more importantly bid on by small structures contractors.
BRIDGE REHAB

Appendix

************************************************************

* AdHoc Program #  :  ITEMPCT                              *

*                                                          *

* Objective:                                               *

*                                                          *

* Description: Calculate itemclss $ percent to assist      *

*              with contract work type classifications.    *

*                                                          *

*  K. Yelle  10/02                                         *

*                                                          *

************************************************************ 

;

option linesize=100;

options source source2 symbolgen;

*libname SELCRET 'c:\wsdss6\Rptout\selc\asphret\';

*****  capture contract items from DBIDTABS *****;

data CONTITEM;

   merge VIEW.DPROPOSL (read=&qviewpw keep=contid vendor ispecyr cnawdamt

                                           cndescr cnprpwrk

                        in=inprop)

         VIEW.DBIDTABS (read=&qviewpw drop=iplineno btlowcst);

   by contid vendor;

   length oldwrk $ 4;

   oldwrk = cnprpwrk;

   if inprop;

   if substr(contid,1,1) = 'D';                      

run;

*****  capture itemclss from ITEMLIST *****;

proc sort;

   by item ispecyr;

run;

data CONTITEM;

   merge CONTITEM (in=incont)

         VIEW.ITEMLIST (read=&qviewpw keep=item ispecyr itemclss);

   by item ispecyr;

   if incont;

   *asphpct = (btextamt/cnawdamt)*100;

run;

*****  calc itemclss percent dollars within each contract  *****;

proc sort data=CONTITEM;

   by contid itemclss;

run;

data CLSSPCT;

   set CONTITEM;

   by contid itemclss;

   retain clssdoll;

   if first.itemclss

      then clssdoll = 0;

   clssdoll = clssdoll + btextamt;

   if last.itemclss

      then do;

      clsspct = (clssdoll/cnawdamt)*100;

      output;

      end;

run;

*****  capture work desc. from DPROJECT  *****;

data PROJDESC;

   set VIEW.DPROJECT (read=&qviewpw keep=contid pjdesc1);

   by contid;

   if first.contid;

run;

data CLSSPCT;

   merge CLSSPCT (in=inclss)

         PROJDESC;

   by contid;

   if inclss;

run;

*****  print results  *****;

proc sort data=CLSSPCT;

   by contid cnawdamt cndescr descending clsspct;

run;

proc print data=CLSSPCT;

   by contid cnawdamt cndescr;

   var contid pjdesc1 oldwrk

       itemclss clsspct clssdoll;

   format pjdesc1 $char20.

          oldwrk $wrktyp.

          clsspct 3.0

          clssdoll cnawdamt dollar15.;

run;

*****  create permanent SAS data set for spreadsheet work  *****;

data VIEW.ZWRKCLS;

   set CLSSPCT;

run;







� If you do not want to lose your current itemclss values, a generic field can be used to retain the original classifications.


� If you do not want to lose your current cnprpwrk values, a generic field can be used to retain the original classifications.
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