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SUMMARY

Currently, most material test results at NJDOT are applied on a micro scale and paper-filed. To
integrate the operational functionality of material data filing, processing, and transfer, a
computerized local/remote Intranet network management system was developed. The NJDOT LIMS
(Laboratory Information Management System) is an integrated material laboratory testing result
report system. A pilot scale intranet-based information management system was developed,
installed, tested, and is currently being evaluated by NJDOT. This system consists of three major
components: (a) database; (b) administrative management interface; and (c) database-driven web
application. These three parts comprise an Intranet web application with which users can create
reports, store testing results, and retrieve, display, and transfer information among the NJDOT
Materials Bureau in Trenton and regional and field offices through the NJDOT network. LIMS
standardizes data entry procedures, defines performance evaluation measures, certifies material
test data, analyzes the relationships between test data and actual material performance, streamlines
the project closeout process, and generates summary reports. The LIMS System is an efficient,
effective, and user-friendly one.

SQL Database

The SQL database provides all administrative information about projects, contractors, suppliers,
material mix designs, personnel, laboratories, and field offices. The system administrator of NJDOT
LIMS uses the Administrative Management Interface to input all administrative information. The
Administrative Management Interface is an Microsoft Access 2000 application, named
‘Lims_2000_Admin.mdb’. This application has functional data entry/retrieval forms linked to the SQL
database. Using these forms at the supervisor level, the system administrator can initialize specific
records on projects, contractors, and suppliers; enter material mix design data; and enter User ID for
authorized users. The SQL database also stores test results for concrete, soils, and asphalt
samples.

Administrative Management Interface

The Main Menu of the Administrative Management Interface provides access to the administrative
program functions that allow updating of system information. . Figure 1 shows this main menu.
Clicking on any of the option buttons will take the user to the corresponding function.
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B Admin_MainForm : Form E[

Edit/Review Project General Information

__| Edit/Review Personnel Information
_| Edit/Review Material Information
_ | Edit/Review Other Administrative Tasks

_| Edit/Preview Lah. Reports

| Exit

Figure 1. Main Menu of LIMS Administration Management Interface

LIMS Intranet Application

By LIMS design, the data entry can be done manually (basic information initialization), automatically
(calculated and transferred results), or be triggered (data downloading) by another device. Each
sampling process has its own logical life from beginning to end. All data entry forms in LIMS were
created according to their sampling logic, and data fields and form layout were standardized. Figure
2 shows a sample web page of the LB201-CY General Information form for concrete cylinder
material. Figure 3 shows the related Trenton Central Lab test data form, and Figure 4 displays a
sample of the LB201-CY Full Report.

Field Office Forms | Centra Lab. Forms | Full Report Preview | Main Selection Board

LB-201-Cv 8m2 NEW JERSEY DEPARTMENT OF TRAMSFORTATION Bureau of Matarials, Trenton
Contruction Maintenance de
PORTLAND CEMENT CONCRETE CYLINDER - INSPECTION/TESTING 1011012001 5:22:39 PM
Projest |F<_Dute 4 Section 2AE & Foute 17 sections 2F &35 Regionli\lcﬁh Fegion
Project s oF Numberm UPC Numberl_ Federal No. |5 TF-IH-56(145)
Contrastor [ANSELMIZDECICCO, 23 Hill Street, Newark, NJ
Supplier [BLUE CIRCLE MATERIALS INC | Location |ALLPLANTS =l
Dates Made leyefoeaeom | refiOpoeoon
Proposed Use (Type of Constr) Type of Mixing [A5 PREVIOL
Total ©.M, Placed |— Age to Be Tested W
Class of Conerete m |A—[+] Lot Haf12 i+ ltem No.l_
Cement Souce and Type |45 APPROWEDHMEWCE N 70/30 CL A Patemat |
Fine Agg. SourcelLocation  [AMBOY AGGREGATES, S0UTH AMBOY, MJ L Mixio: |49 5]

Crse Agg. Source/Location |BLUE CIRCLE, HAMBURG, M.
Exact Location of Pour I

+1Field entry raquired! =
¢ )Un“s: Me?:ic 3 TestensilBusiness data entry Save

(First Middle LastName) Delete

Reset |

Current Report: (Driginalj

Figure 2. LB201-CY General Information Form
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Genersl Information | Field Office Farms | Full Report Preview | Main Selection Board

LB-201-C 298

renton Lab.

PORTLAND CEMENT CONCRETE CYLINDER - INSPECTION/TESTING

Report ID: Form(LB-201-C7)_DP(11111111)_RptD ate(11/12/2000)_22B_R0

Bureau of Materials, Trenton

247457 P

(Original)

Centra Lab. Testing Results

Seal No. 1
Seal No. 2
Lab Serial No. 1

z
Cylinder Diameter 1

Cylinder Diameter 2

Maximum Load - Lbs. Foree 1

Maximum Load - Lbs. Force 2 |

Compressive Strength - PSI

(ARSHTO T-22)

g, Compressive Strength -

Type of Break

#rg. Compressive Strength -

Gio Forwsrd! |

e |6,380.U 3td. Dew=|2.00

Taste r(s*hgf

Date Rec'd in Lab|2/11/2007 Date Tested2/15/2001 Age Testeo|28

Testd Test2 Test3 Testd Tests Testh Report tg
EEN I I E— — —
[esseazs || | | | | SRS G0
ERTEE | l ! ! ' e
:jDDEEBT : : : : : ATT:Tang. Chi
J4 I [ I I I s
I I [ I I I

I [ I I I
L BT | | | | |
ER AT | | | | |
T BEETT | | | | |
I I I I I

Remais: Cylinder Curing Temperature (First 24 hours)
HIGH|55.U oF LDWI4D.D F
Gther Comments: | (Selecting..) -

D:|3,17?.

FRa=|2.00

Pay Adjustment ¥

Mon Adjustment |

Reviewsd By{Dannis Carlson _|iclickto signy __Reset

Save

TillEIManagement

[Ezckto ton

E

Figure 3. LB201-CY Trenton Lab Form

General

LBE-201-CY 808

| Eield Office Forms: | Rezion Lab. Forms | AMain Selection Board | Print Version

NEW JERSEY DEPARTMENT OF TRANSPORTATION
Construction & Maintenance

NIIT Construction Ofice
TANG
5/5/2008 3:05:26 PM

{Onisinal) PORTLAND CEMENT CONCRETE CYLINDER - INSPECTION/TESTING
Droject Fouts 4 Saction 2AE & Fuouts 17 sactions 20 &3G | Fzgion: Nosth Region
Project D= DP Number: 11111111 [ UPC Number: 0008080 | Federl No: STP-NH-56145)
Contractor ANSELMI & DECICCO, 13 Hill Steet, Newark, NJT
Supglier Americen Concrats, NEWARI, NJ
Dratez hlzds Cyls. 3/4/2002 Rpt. 9/8/2000

Proposad Uss (Type of Construction)

Cement Concrete

Type= of Mixing

TRANSIT

Fine Agg. Source and Locstion

Total C.¥. Placed 3.8 Ag= to Be Testad: 28

Class of Concreta AAEHE) [ {Class Usad: A) [LotNe. 1 Ttem No. 2

Cement Sousce 2nd Typs ESSROC TYPE I Pay Item Quantity: 1
ANMBOY AGGREGATES ELENDED SAND(TYDE C, MT, S, OR. F) Mix ID: 26

Crse Ae. Source and Location MILLINGTON QUARRY, MILLINGTON, NI Mix SN: NOOODT

Exact Location of Bour DFGSDGESDGESDEGSDGS

Time Loadad Report to

Time Start to Discharze

Time Discharze Complata ATT:Wilson, Michzela,

Mg R 7 Totl hvs <'o FullRepost Constr. Enzr.

Total Water Plant & Jobsita (Gal) 5 e

Mamimum Watar Allowsble (Gal) Burean of Materiats

Sample From (Trock No.)

Air Tast By (AASHTO T-152) ANSELMI&DECICCO

Slump Test By (AASHTO T-118) 23 Hill Stre=t,

Cylinders Moldad By (AASHTO T-23) Newark, NI

Quantity Representad (C.Y.) s I

Quentity Rajectad (C.Y.) e :

Sezl No. 1 43566 43557 34578 34567 45633

Sesl No. 2 34538 13467 32456 33134 34333 Notas

Shemp (inches)

Air Temps. (°F)

Conc. Temps. (°F) (ASTM C-1064)

E.A. Comtent (3%6Coem)

Watsr Cement Ratio (W/C)

AE. Agmixturs Dosage: W.R. GRACE - DARAVAIR 1000 ozCY)

Chemical Admintors =1 & Dossze W R. GRACE - WRDAHYCOL 0z CY|

Chemical Adminturs =2 & Doszze ozCY)

Chemical Adminturs =5 & Dossge 0zCY

Plant Inspactor

Date Rac.'d in Lab Date Tezted Ags Tasted

Lab Serisl No. 1 400250N | 400261N [ 400263N | 400265N | 400267N | 400260N | Ceses to Nodf:

Lab Serisl No. 2 SO0Z60N | 40026IN | 4DDIGAN | 4D0Z66N | 4DIZGEN | 4boaTom | - fivemes stength mbes the
higher value when value

Cylindsr Diamater 1 e et i /oc:

Cylinger Diameter 2 ‘Eveater then 600 psi.

Maximum Load - Lbe. Fossa 1 ——

Maximum Load - Los. Force 2 - e

Compressive Stenath (BSD)

(AASHTO T-22) * Balow satest limit

Ave. Comprassive Strength (BSD) e —

Typ= of Bresk 3

Ave. Compressive Strength - Lot Std. Dev.= Q= DPA = Non Fay Adjustment Ttem

Femarks: Cylinger Curing Temparstose (Fisst 24 houss)

HIGH: 100.0 °F LOW: 200 °F

Other Comments:

Fisld Ofics Tester(s):

Fisld Office Reviswer:

Region Lab. Taster(s):
Ragion Lab. Revizwen

Figure 4. LB201-CY Full Report
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It is the integrated design of the sampling cycles that makes LIMS a flexible and reliable
information management system. The pilot scale LIMS currently contains all the forms for three
major construction materials (concrete, soil, and asphalt concrete) plus the closeout forms
required by FHWA.

All of the required forms for the purpose of closeout have been incorporated into the LIMS
System. This feature will help users to process closeouts of projects effectively and efficiently.
Figure 5 shows a close out form (Form LB96) that is used to prepare a computer generated
closeout letter sent to FHWA. Figure 6 shows an Exceptions of Failures Report which is
attached to the close out letter to FHWA.

| -2 -0 @ Qm 3 DS W

Cloze Out Forms | Exceptions Failures | Print Yersion

LB-95

DEPARTMENT OF TRANSPORTATION
BUREAU OF MATERIALS ENGINEERING & TESTING
P.O. Box 607
TRENTON, N.J 08625-0607

James Weinstein IM REPLY PLEASE REFER TCn:

COMMISSIONER
Project: Route 4 Section 2AE & Route 17 sections 2P 3G
FP#  STP-NH-SB(143)

County: |bergwen
Region: Motth Redion

Date:  |2{12/2002

Federal Higrvway Administrator
G40 Bear Tavern Road

Suite 310

West Trenton, M) 05625

This is to certify that:

The results of the tests on acceptance samples for the referenced project indicete that the materials incorporated in the construction
work and the construction operations controlled by sampling and testing were in conformity with the approved plans and specifications,
and that such results compare favorably with the results of the independent sssurance sampling and testing.

Exceptions ta the plans and specifications concerning matetials are explained on the back hereaf.

adfafafd fdgsdofsgfsdig

Chiet, Bureau of Matetials
Engineering and Testing

Sawe | Feset

Figure 5. LB96 Close-out Form
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Cloze Out Forms | LE-88 | Pont Version

EXCEPTIONS OR FAILURES

{(Attachment to LB-26 Close Cut Letter)

The following materials (items) failed to comply with NJDOT Plans and Specifications.
Corrective action was taken by the Fesident Engineer and ‘or Resident Matenals Engineer

Item No. Lot No. Description Comments
101 15 wall (BM) Penalized as per Spec.
No More Records Exist!

Figure 6. LB96 Exceptions or Failures Report

WHAT ARE THE BENIFITS OF LIMS?

LIMS can significantly reduce paper-work and provides the capability to store relevant materials
data and retrieve it rapidly. It also shortens the time between project completion and final
closeout as mandated by the Federal Highway Administration for federally funded projects.
LIMS and its concept have a great potential to be adopted by other transportation agencies for
management of materials and laboratory test data.

FOR MORE INFORMATION CONTACT:

NJDOT PROJECT MANAGER: Robert Sasor

PHONE NO. 609-530-5965

E-mail Robert.Sasor@dot.state.nj.us
UNIVERSITY PRINCIPAL INVESTIGATOR: Dr. Jay N. Meegoda

UNIVERSITY: New Jersey Institute of Technology
PHONE NO. (973) 596-2464

E-mail Meegoda@NJIT.edu

A final report is available online at: http://www.state.nj.us/transportation/refdata/research/

If you would like a copy of the full report, please FAX the NJDOT, Bureau of Research, Technology
Transfer Group at (609) 530-3722 or send an email to Research.Bureau@dot.state.nj.us and ask for:

Laboratory Information Management System (LIMS)

NJDOT Research Report No: FHWA-NJ-2004-010
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