
A Scheduling and Performance 
Evaluation System for Utah's 
Basic Maintenance Management Units 
JIM WEST, Utah State Department of Highways, and 
JOHN JORGENSEN, Roy Jorgensen Associates, Inc. 

Utah has recently undertaken the development and implementation of a computerized 
maintenance management system. Components of this system include performance 
standards, a maintenance management reporting system, planning processes and per
formance evaluation techniques. However, the computerized system is not designed 
to schedule the basic management units or provide short-range operating guidance. 

This paper presents a technique which we feel allows our maintenance field organi
zations to formalize scheduling processes and conduct more timely performance evalu
ations. The scheduling and performance evaluation technique began operating on a 
statewide basis July 1, 1968, after t r ial on a more limited scale. We anticipate further 
revisions in the procedures but are convinced that the general approach wil l continue 
to prove itself. 

The development of the system required an evaluation of characteristics of our par
ticular organization. The major factors considered important in the development are 
the following: 

• First-line supervisors most of whom have high school education. 
• First-line supervisors who have traditionally been working members 

of the crew. 
•Basic management imits which are physically separated from each 
other and from their respective district headquarters by consider
able distances. 

•Basic management units most of which require a staff of only 4 to 
6 men. 

•Performance standards which have been and wil l continue to be de
veloped to provide first-line supervision with operating guidelines. 

• First-line supervisors who have traditionally been responsible for 
need identification, scheduling, and performance of a majority of 
the maintenance activities. 

•A computerized maintenance management information system. 
The resulting scheduling and performance evaluation system design has the follow

ing characteristics: 
1. It is non-computerized. 
2. It continues to place considerable managerial responsibilities on the first-line 

supervisor. 
3. It minimizes the time lag between performance and evaluation. 
4. It incorporates performance standards. 

Although there is a definite tie between the scheduling process and the evaluation 
process, for discussion purposes they are treated separately. 
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SCHEDULING 
Aflow chart of the scheduling process is shown in Figure 1. Three distinct scheduling 

relationship phases are apparent: general scheduling, specific maintenance need iden
tification, and resource scheduling. 

The general scheduling phase involves the establishment of guidelines for scheduling 
maintenance activities which, out of necessity or desirability, are best performed dur
ing specific times of the year. Figure 2 represents the results of this determination 
in the form of an annual schedule for major maintenance activities. Its purpose is to 
provide a general planning framework for the first-line supervisor. Start and com
pletion dates indicated on the schedule are not absolute. The intent is to direct the 
attention of the first-line supervisor towards those activities and programs which are 
to receive primary attention during the general periods indicated. It was decided that 
the distinction between those maintenance activities which are the total responsibility 
of the first-line supervisor for need identification and scheduling and those activities 
which require district authorization prior to performance should be made on the annual 
schedule. This distinction is designated in Figure 2 by the categories "routine shed 
maintenance activities" and "special shed maintenance activities," respectively. 

The specific maintenance need identification phase (Fig. 1) consists of the process 
during which specific maintenance activities, programs or projects are identified and 
detailed for future accomplishment. Responsibility for need identification of routine 
shed maintenance activities falls to the first-line supervisor and is carried out during 
the weekly inspection tour of his road system. During this inspection particular at
tention is paid to those activities noted on the annual schedule. Additional guidance is 
provided by reference to the pertinent performance standards. Figure 3 is a copy of 
a typical performance standard and illustrates the format developed for use by the 
first-line supervisors. A pad of the form in Figure 4 is carried by the first-line 
supervisor for making note of the item requiring attention. 

Identification and detailing of special shed maintenance activities and betterment 
projects is the responsibility of the district-level managers. Scheduling is performed 
by the first-level supervisors with necessary district coordination. The inspection 
trips are conducted semiannually by district-level supervisors in the company of the 
first-line supervisors. Upon completion of the inspection, the first-line supervisor 
is provided with an itemization of the special maintenance and betterment jobs to be 
accomplished during the coming six-month period. Figure 5 is an example of a com
pleted itemized special maintenance activities form provided the first-line supervisor. 
As additional special items arise, they are added to the list. 

The resource scheduling phase (Fig. 1) involves the development of a weekly sched
ule by the first-line supervisor. Items scheduled include those noted for need during 
the weekly inspection as well as those listed on the itemized special maintenance activi
ties form. Figure 6 is an example of a weekly schedule which indicates what work is to 
be done, where It is to be done, how much is to be done, what is to be used, when it is to 
be done, and who is to do i t . Alternative activities are listed in anticipation of inclement 
weather, or other situations which require deviations from the scheduled activities. 

SPECIF IC MAINTENANCE NEED 
GENERAL SCHEDULING IDENriFICATlON RESOURCE SCHEDULING 

IWEEKLY INSPECTION BY FIRST LINE 
SUPERVISOR FOR ROUTINE NEEDS 

ANNUAL SCHEDULE FOR MAJOR 
MAINTENANCE ACTIVIT IES 

[SEMI-ANNUAL INSPECTION BY DISTRICT 
FOR AN ITEMIZATION OF SPECIAL 
MAINTENANCE AND BETTERMENT PROJECTSl 

WEEKLY SCHEDULE DEVELOPED BY 
THE FIRST LINE SUPERVISOR 

Figure 1. Scheduling process flow chart. 
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PERFORMANCE STANDARD 
JUNE 1, 1968 

ACTIVITY 171-100 

RESPONSIBILITY 

ANNUAL SIGN AND POST MAINTENANCE PROGRAM 

jhed Foreman 

DEFINITION - The spec i f i ca l ly planned and scheduled annual maintenance of 
a l l s igns, sign posts and marker posts throughout the State 's road 
system. To include the conduct of a night re f lec t iv i ty survey, re
placement, painting and straightening of signs and or posts as 
performed as a part of the annual program, 

SCHEDULING CONSIDERATIONS - The annual sign and post maintenance program is 
to be performed during the months of June and July . Surveys of s ign , 
ref lector and post replacement requirements should be conducted 
early enough to provide ordering lead time. 

QUALITY AND WORKMANSHIP - During the conduct of the Annual Sign and Post 
Ma'ntenance Program, the required maintenance should be given to the 
l is ted observed conditions. 

RequI red Maintenance 

Paint post in accordance with 
standard 

Observed Conditions 

1. Paint peeling 
2. Post super f ic ia l ly scarred 

or scratched. 

Pep I ace post 

3. Replace sign or delineator 

1. Post broken 
2. Post unsound 
3. Post badly scarred. 

1. Sign or delineator damaged 
2. Loss of ref lectiveness 

METHOD AND PROCEDURE -

1. Conduct night survey to determine and mark signs and delineators 
in need of replacement. 

2. Conduct day survey to determine needed sign replacements. 
3. Order signs and del ineators. 

4. Perform replacements, painting and straightening as needed. 

CREW ARRANGEMENT - 2 Men, I Truck - 0101 

EXPECTED PERFORMANCE -
Daily Production 

Productivity 

20-26 s ign, marker post or 
delineator Ins ta l la t ions . 

.6 - .8 man hours/ Instal lat ion 

Figure 3. 
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MAINTENANCE N E E D S 

ACTIVITY DESCRIPTION 

LOCATION ~^^<^^V<w 

^ ^ ^ Z K . . ^ ADOmONAL C O M M E N T S 

ESTIMATE o f AMOUNT o f W O R K . 

COMMENTS ( p r i o r i t y , s c h e d u l i n g 

c o n s i d e r a t i o n s , e t c ) y 

- ^ ^ ^ ^ . a ^ ^ ^ y - . v » - > ^ — / f - ' - < t . r t ^ 

1^ 

^ ^ • r / f f ^ 

Figure 4. 

PERFORMANCE EVALUATION 
The performance evaluation procedure involves a comparison of actual performance 

with the performance guidelines provided. Indications of actual performance are pro
vided by data from the reporting system and actual field observation. Because the sys
tem is to provide performance indicators with a minimum of time lag between per
formance and evaluation, the reported data are manually tabulated in the district offices 
by the district maintenance analyst. This manual field evaluation process does not 
eliminate the need for or desirability of a quarterly, semiannual or annual, computerized 
summary performance report. The utilization of manually tabulated data enables cor- ' 
rective assistance to be provided on a more timely basis. 

Figure 7 is an arrow diagram of the evaluation procedure. The guidelines provided 
to the first-line supervisors consists of the annual maintenance schedule, performance 
standards, and an itemized list of special projects (Figs. 2, 3, and 5). Quantitative re
flections of actual performance are provided by the maintenance management reporting 
system every 15 or 16 days. A copy of the period activity record formed used the 
reporting system is shown in Figure 8. 

In order for the system to direct efforts towards corrective actions, i t needs to be 
able to answer the following questions: 

1. What crew arrangements are being used? 
2. What productivity rates are being attained? 
3. Are the itemized activities being accomplished? 
4. Are efforts being directed towards accomplishment of the maintenance activities 

and programs indicated on the annual schedule ? 
5. What methods and procedures are being used? 
6. What levels of quality and workmanship are being attained? 



83 

is 
11 

!!!s 

I T ) 

!» 



O
S 

S
H

E
D

 S
C

H
ED

U
LE

 
F

O
R

 T
H

E
 W

EE
K

 
B

EQ
IN

N
IN

Q
 

SC
H

B
D

U
L.

ED
 

A
C

TI
VI

TI
ES

 

N
um

ttr
 

A
et

tv
ftu

 
O

—
cr

ip
W

on
 

Jo
b 

Lo
oa

ti
on

 
OT

M
Na

rli
 ::

z 
a 

M
R

R
 M

N
O

A
r 

•n
 

M
M

 w
e

a
a

r 
«M

B 

M
M

 D
N

m
n

r 
T

N 

M
M

. 
M

M
 

M
M

 C
em

m
an

fs
 1

 

t 
M

l- 
tu

et
r-

RT
.^

i'l
 

-I
 

fM
l 

Ity
 

« 
xr

r 
W

W
 

1.
 

RT
.^

i'l
 

-I
 

fM
l 

Ity
 

PI
 

>V
-

/ 
/ 

iS
i-l

ci
 

/ 
/ 

7T
T

77
V

7 
. l

.r
-'

 

B
tH

tA
V

/t
-C

g
 %

^ 
I 

/ 
4 

f 
1 

A 
ff

/-
»'

/j 
t 

riO
T/

'A
Ro

nr
 

A
U

-E
H

N
A

Te
 A

cn
vm

t s
 

16
2-/

a; 
—

 

•M
ia

 l
lM

la
n 

M
n

r
tM

M
 

S
H

E
D

 
N

U
M

B
ER

 3
ZS

 

F
ig

ur
e 

6
. 



85 

PERFORMWCE GUIDELINES ACTUAL PERFORMWCE PERFORMANCE EVALUATION 

PERFORMANCE STANDARDS 

CREW ARRANGEMENT 
QUALITY AND WORKMANSHIP^ 
METHOD AND PROCEDURE \ 
PRODUCTIVITY RATE "̂̂  ^ 

ANNUAL MAINTENANCE SCHEDULE 

ITEMIZED SPECIAL PROJECTS 

REPORTING SYSTEM 
( P e r i o d A c t i v i t y Record) 

F I E L D OBSERVATION 

VISUAL CHECK OF THE. REPORTINC FORM TO 
COMPARE ACTUAL CREW ARRANGEMENT 
WITH GUIDELINE. 

CALCULATE ACTUAL PRODUCTIVITY RATE AND 
COMPARE WITH STANDARD. 

TABULATE ACTUAL MANHOUR EMPHASIS AND 
COMPARE WITH ANNUAL SCHEDULE. 

CHECK OFF PROGRESS ON ITEMIZED SPECIAL 
PROJECTS 

COMPARE OBSERVED OUALTIY AND WORKMANSHIP 
AND METHODS AND PROCEDURES WITH 
PERFORMANCE STANDARDS. 

Figure 7. The performance evaluation process. 

Answers to these questions, as provided by the reporting system and field obser
vations, are compared with the guidelines in the form of performance standards, annual 
schedule, and itemized activities. Analytical determinations are made in the following 
manner. 

Crew arrangements on the various activities are determined by a visual Inspection 
of the portions of the period activity record which indicate the number of men and num
ber and types of equipment. It is readily apparent to the district maintenance analyst 
that the two operations in Figure 9 were staffed with 3 men, 1 truck and 1 loader, and 
2 men, 1 truck and 1 loader, respectively. 

Productivity rates are manually calculated for each pertinent activity by utilization 
of the manhour and accomplishment data on the period activity record. Figure 10 is 
the form used to maintain a cumulative calculation of the rates for each organizational 
unit. Cumulative data are used in order to compensate for unusual circumstances that 
may affect the rate for any single period. 

Progress with regard to the itemized special maintenance activities is continually 
maintained by striking them off the list as they are completed. 

Conformity with the maintenance effort desires expressed on the annual schedule is 
determined by the district maintenance analyst through use of the form in Figure 11. 
The manhours expended during each period on the listed activities are tabulated from 
the period activity record and posted on the form (Fig. 11). To the extent the major 
efforts as represented by manhours generally coincide with the shaded periods, the 
annual schedule is being followed. 

Determinations of method and procedure, quality and workmanship require on the 
spot observations before, during, and/or alter the performance of the specific activi
ties. To some extent gross method, quality or procedural deviations wi l l reflect them
selves in the productivity rates in the long run. However, when possible, actual obser
vations are desirable. 

Substantial deviations from the performance standards and annual schedule or lack 
of expected progress on the itemized activities without apparent cause are called to the 
attention of the district maintenance engineer or district maintenance supervisor by 
the district maintenance analyst. District managers then direct their efforts towards 
establishing cause and providing corrective assistance as required. 
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C a l e n d a r Year _ 
Maintenance Crew 

MAINTENANCE AgiVlTY PERFOWWCE /INALYSIS 

A c t i v i t y / / ; g -20O^^A!^A/L 
Uni t of Measure 

January t s t 

January 2nd 

February I s t 

February 2nd 

March I s t 

March 2nd 

A p r i l I s t 

A p r i I 2nd 

May I s t 

May 2nt 

June I s t 

June 2nd 

J u l y 1st 

J u l y 2nd 

August I s t 

August 2nd 

September I s t 

September 2nd 

October I s t 

October 2nd 

November I s t 

November 2nd 

December I s t 

December 2nd 

rumula t i ve Cumulat ive P r o d u c t i v i t y 
Man Hours Quant i ty Rate 

/fiS 

-7 9^ A 74 

Figure 10. 
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