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ENGINEER U N I T  DAYS COMPUTER PR OGRAM
(UNDAY) - USER’S MANUAL

1 INTRODUCTION

Background

The Army Facilities Components System (AFCS) is a military
engineering construction support system for use in a theater of oper-
ations (TO). The system was designed in response to the need for an im-
proved construction planning system. Accurate schedul i ng and coordi-
nated manpower resource activities are vital if construction projects in
support of military operations in the TO are to be compl eted as pl anned.
Late completion hinders the operations of troop units using the facility
or installation , while early completion may overl oad the line of commu-
nication and cause i nefficient use of manpower and equipment. To avoid
these undesirable impacts and to deliver the finished products on time ,
a valid scheduling procedure is essential at all level s of construction
planning.

Several schedul i ng procedures are available for planning TO con-
struction projects, but they all deal with either theater-level planning
or detailed jobsite activity scheduling; none is des~~ned to assistplanners concerned with a regional construction program that is part of
a Civil Engineering Support Plan. These planners cannot use schedul i ng
procedures developed for other uses because they must address a specific
level of schedule detail and must work with limited computational re-
sources in the field. Thus, It is essential to develop an effective
tool that will hel p engineer battalion , group, brigade , or command plan-
ners rapidly schedule their construction program using the AFCS.

Purpose

The purpose of this study was to develop the Engineer Unit Days
Computer Program (UNDAY) to facilitate scheduling of military construc-
tion projects using the AFCS in a TO.

Approach

UNDAY was developed based on the standard critical path method
(CPM) of time anal ys i s and sche dul i ng , which was adapted specifically to
the requ i rements of the AFCS in the TO. Chapter 2 gives an overview of
the system; Chapter 3 describes the operati ng procedures , and the appen-
dices contain i nformation on input deck cards and exampl e probl

ems.7



System Capability

UNDAY computes the most qualified engineer construction unit(s),
down to the platoon l evel , and the number of work days required to con-
struct AFCS facilities. This concise information can be used as a quick
reference guide in the TO for choosing a responsive construction sched-
ule alternative and drawi ng up to a realistic troop utilization plan.
It can also be used by the base development planner in developing an
engineer troop depl oyment plan at the outset of a Civil Engineering Sup-
port Plan. The i nterim calculation results , which include critical path
method-based schedules and resource-constrained bar charts, provide for
onsite management of construction activities and labor and equipment re-
sources.

Mode of Technology Transfer

The UNDAY program will be transferred in conjunction with TM 5-304,
How to Use the Army Facilities Components System (Depar tment of the Army
[draft]).

8



2 OVERVIEW

Program Operation

UNDAY is  written in FORTRAN-extended , for batch mode operation.
System integration tests were conducted on a CDC 6600 computer in a
remote batc h mode. The program is portable and readily adaptable at any
major automatic data processing install ation which has FORTRAN-extended
compiler capabi l i t ies. Inquiries about the availabil i ty and use of the
program should be addressed to:

U.S. Army Corps of Engineers
Huntsville Division
AFCS Branch
P. 0. Box 1600, West Station
Huntsville , AL 35807

Capabilit ies and Selected Features

UN DAY is app licab le to al l type s of AFCS facilities as well as
other TO construction projects that do not exceed the site limitations
described below. It is simple and fl exible to use.

Input data preparation is simple and does not require extensive
data conversion. The required input for normal operation consists of
the network diagram , total manhours , and normal crews for construction
activities comprising the project. U.S. Army Corps of Engineers , Hunts-
ville Division is incorporating these data into TM 5—302 for AFCS facil-
ities .

The principal output from the program is the result of the unit as-
signment calculation. The time duration and manpower usage that a spe-
cific engineer un it (system chosen or user selected) wil l require to
complete the project are shown. Day-to—day al l ocation of l abor skills
to achieve that level of use is also shown. When more than one troop
unit is considered for the project, the performances of ea~ch are sum-marized for comparison. The secondary output includes a CPM-based ac-
tivity time schedule and a manpower allocation bar chart. The time
schedule shows the normal project duration , start and finish times , and
s lack for each activity . The bar chart shows day-to—day resource allo-
cations corresponding to the activity time schedule.

The system has various built -in convenience and flexibility fea-
tures:

a. Multiple Projects Input. The number of projects in the input
deck is not limited . The user may include as many projects as desired ,
in any order.

9 
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b. Labor Skills. The system prov les a breakdown of 10 labor
ski l ls: (1) unskilled labor (N), (2) electrician (E), (3) structural
worker (5), (4) engineer aid (A), (

~
‘ utilitiesmen (U), (6) builders —

general (B), (7) heavy equipment operator (H), (8) asphalt/concrete
equipment operator (P), (9) general construction equipment operator (G),
(10) lift/load equipment operator (L). (See Table 1 for d&~ailed def i-nitions of these skills.) These system—defined skills , however, can be
easily modified to define fewer new skills. The new set of skills is
formed by grouping the set of system-defined skills (see Chapter 3).

c. Engineer TOE Data Base. An i ndependent data array contains
construction capabilities of engineer Tables of Organization and Equip-
ment (TOE), expressed in terms of the number of men by skill types in
the TOE . Up to 60 TOEs are permitted . The user can easily modify data ,
or may enter new TOEs to include a modifi ed TOE . If the user specifies
a new set of ski l ls , the system automatically adjusts the data to re-
fl ect changes in the skill definition.

d. Selection of Candidate TOEs. The user may specify up to five
TOEs (or pairs of TOEs) for unit assignment consideration. In the ab-
sence of this user input , the system searches through the TOE data base
and selects up to five of the most qualified units.

e. Output Control. The system provides the user with extensive
control over output-—a time—savin g feature. All output except the sum-
mary of unit assignment calculations can be suppressed .

System Structure

One main program and 10 subroutines comprise the system structure .
Figure 1 shows the major functions of the main program, UNDA Y , and i ts
relationships with the supporting subroutines. Tabl e 2 describes ind i-
vidual subroutines.

The data processing consists of four steps. First , project—inde-
pendent information such as the TOE data base and output control infor-
mation are read in , and associated data arrays are initialized . If
specified , user—defined skills are read in and the capability data in
the TOE data base is modified accordingly.

Secon d , project-specific data , such as project number (or seven-
digit AFCS number), title , and parameters defining construction activ-
ities are read in and checked for error. If no errors are found , CPM
calculations are performed and , dependi ng on the user opti on , a CPM tab
sheet and a bar chart schedule may be printed . If fatal errors are
present , further processing of this project is bypassed and the next
project in the input is read in.

10
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Third , the TOE data base is searched to ident ify TOEs qualified for
construction. Up to f ive candidates are selected and passed on to the
next step. If there is no candidate TOE in the data base , processing of
the project terminates with a message to the user and the program begins
processing the next project. This step is  ~ypassed when the user fur-
nishes one or more candidates.

Fourth , day-by-day manpower allocation and activity schedul ing are
computed for each candidate TOE . The optional output consists of bar
chart s showing the activi ty time schedule and labor skill allocation ,
and the TOE ’ s performance evaluation report (optional ) indicating
project compl etion time and manpower use efficiency . After calculation
is repeated for all candidate TOEs, a summary report which shows per-
formance rankings of the TOEs for that project is printed .

Various complex computations occur during the fourth step. In
short , all construction act iv i t ies that are to continue or start are
identified at the beginning of a given day of scheduling. These activ-
ities are then prioritized based on an internal classification scheme.
Beginning with the first activity in the priority list , a l l  schedule
possibilities for each activity (e.g., cancel , normal conduction , or ex-
pedited conduction ) are identified and recorded along with the rate of
resource consumption and impacts on project completion time . After this
calculat i on is performed for all activities under cons idera t ion , com-
binations of schedule possibilitie s , one from each activity , are evalu-
ated and weighted , and the one most likely to result in the earliest
project completion is selected . The selected combination determi nes al-
location of the manpower availabl e for the day. In typical situations ,
certain activit ies are cancel led while others are planned for earlier
than normal completion. This day-by-day schedule computation terminates
when all act iv i t ies are completed .

Assumptions and Limitations

The following assumptions and l imitations apply in using the
system:

a. Permissible upper limits are :

(1) 100 act iv i t ies per proj ect
(2) 10 skill types
(3) 5 skill types per activity
(4) 60 TOEs in the TOE data base.

b. The act ivi ty numbering rule , “head node always greater than
tail node ” or “the event number at the head of the arrow must be l arger
than the number at the tail” should be observed . “One source and one
sink” or “one beginning and one end i ng ” per network should also be ob-
served .

11



c. A 10-hour work day in the field is assumed . All internal com-
putations are performed in half—day time units , i.e., 5 working hours in
the field. The user is responsible for input of net productive hours
per 10-hour work day. 

.

d. When the following conditions are detected , bar chart schedules
are not printed ; however, this does not affect schedul e computations:

(1) The project duration exceeds 60 days (or 120 half-day
time units).

(2) Summation of the number of concurrent activitie s per day
over the project period exceeds 400 (or 800 if counted on internal time
unit basis).

e. During the calculation of the day—by-day schedule, an activity
is not interrupted once it is scheduled . Moreover, the activity is car-
ried out as fast as, or faster than any previous work rate.

I
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3 OPERAT ING PROCEDURE

L. Problem Definition

The UNDAY program is used primarily to determine the engineer
unit(s) most qualif ied to constr .uct AFCS act iv i t ies and to indicate how
long the unit(s) would require to complete the mission. This applica-
tion , however , can easily be extended to solving specific problems. For
example , the user may (1) specify a particular definition of skill cate-
gories rather than using the system—defined standard skills , (2) change
the TOE data base or modify it to inc l ude any work crews, or (3) input
other than AFCS projects. Al so, if the normal CPM calcul ati ons are the
desired output , the user can request the CPM tab sheet and its bar chart
schedules with omission of the remaining procedures. Slight variations
in input permit these applications.

Input Data Preparation

Figure 2 illustrates the deck set—up for input data. The user will
have to add to the deck the job control cards required at the computer
installation. Detailed descriptions of the data fields , forma ts , and
data contents are given in Appendix A.

. Y’K Capabi l i ty Data Base ( Cards I and H)

CARD I: One card is required . It defines the number of
engineer TOEs in the data base and the numbers and
symbol s of l abor skills (see Chapter 2 for standard
symbols).

CARD II: One card is required for each TOE in the data base.
Each card gives construction capabilities (the
number of men in each skill category), ident i-
fication number , and descriptive title for the TOE.
The order of capability figures should match that of
the skill symbol s in CARD I. As many as 60 cards
are allowed.

Output Control (Card III)

CAR D III: One card is required , which applies to all projects
in the run. One character , “Y” (for yes) or “N”
(for no), control s printing of the TOE data base tab
sheet (DBTS), project-specific input data tab sheet
( IDTS ) , resource-unl imited CPM tab sheet (UCTS), re-
source—un limited CPM for bar chart (UCBC), and re-
source—constrained bar chart (RCBC).

_ _ _  _ _ _ _  
__ 
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Skill Modification (Cards IV and V)

CARD IV: One card is required . It defines new skills from 0
— (zero) up to 10; if zero is entered , no change in

the skill definition is assumed .

CARD V: This optional card is not required if the standard
skill definition is to be used ; otherwise, a card is
required for each new skill category. Each new
skill is defined in terms of the standard skill cat-
egorization. For exampl e, a card containing W , 1, B
in that order specifies that the new symbol , W, re-
pl aces the standard symbol , B, for builder-general ;
and the card containing V , 5, A , B, E, U, S speci-
fies that the new skill , V , combines five standard
ski l ls (i.e. , engineer aid , builder general , elec-
tricians , utilitiesmen and structure worker),
thereby representing a “vertical” skill. Note that
the set of new skills defined applies to all
projects in the run and should completely cover the
standard skills.

Project-Specific Data (Cards VI, VII, VIII, IX)

CARD VI : One card per project is required. It gives project
identification number and descriptive title.

CARD VII: One card per project is required . The scale factor
(SF) field (required) indicates the net productive
hours per day based on a 10—hour work day. The ONUM
field (required) indicates the number of user-se-
lected TOEs or pairs of TOEs. If the number is zero
or l eft blank , selection is made by the program.
The ODAT field (optional ) identifies user-selected
TOEs or TOE pairs ; up to five selections can be
specified . Note that if the ONUM field contains a
nonzero positive integer and the ODAT fiel d is blank
unit , assignment calculations are suppressed.

CARD VIII: One card per activity is required . Information to
be suppl ied consists of tail and head node numbers ,
total manhours requi red , norma l crew s i ze (number of
men), crew formation (number of men in the crew by
skill type), narrative description , and critical du-
ration indicating the least number of days required
to complete the activity (default val ue is a half
day). Narrative description and critical duration
are optional.

CARD IX : One card Is required per project. It indicates the
end of input data for that project.

14
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Pri d Card (Ca rd X)

CARD X:  One card is required per run. It indicates the end
of input data.

Ou~.pi~t Reports

Output reports produced by the program are as fol l ows.

a. Construction Troop Unit Data Base (Optional). Shows construc-
tion capabilities by standard skill type for all TOEs in the data base
(Figure 3).

b. Modified Construction Troop Unit Data Base (Optional). Shows
construction capabilities of the TOEs based on new skill categorization
specified by the user (Figure 4).

c. Input Data Tab Sheet (Optional). Shows the project—specific
data furnished (Figure 5).

d. Resource-Unconstrained CPM Tab Sheet (Optional). Shows normal
CPM computation results in tabul ar form (Figure 6).

e. Resource-Unconstra i ned CPM Bar Chart (Optional). Shows bar
chart schedule assuming no manpower constraints are imposed on the
project (Figure 7).

f. Unit Assignment Calculation (Optional). Provides performance
eval uation for each candidate TOE considered (Figure 8).

g. Resource Constrained Bar Chart (Optional). Provides manpower
allocation bar chart schedule corresponding to the unit assignment cal-
culation report above (Figure 9).

h. Sumary of Unit Assignment . Ranks all TOEs considered based on
the performance evaluation (Figure 10).

Exam ple Problem

A typical building construction project was selected for demonstra-
ting use of the UNDAY computer program. Appendix B provides exampl e
problems for two types of calculations: (1) those with no user mod-
ifications , and (2) those with user—suppl ied skill categories and can-
didate TOEs.



Li CONCLUS IONS

The Engineer Unit Days Computer program , UNDAY , is designed to
serve as a computational tool for a range of construction scheduling and
manpower allocation problems involving use of the AFCS in a theater of
operations.

The program is simpl e to use and requires no detailed analyses on
the part of users ; input data preparation consists of straightforward
data conversion and the output is in a readily usable format. The pro-
gram is flexible to use and adaptable to specific situations.

d
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Table 1

Recommended AFCS Skills

NO AFCS SKILLS ABBR DEFINITION H,V ,G

1. General Labor N Combat Engineer , Pioneer G
ADM Specialist , Apprentice
and Hel per

2. Engineer Aid A Surveyor , Ta pemen , Rodmen V
Diver , Marine Engineer &
Power Boa t Operator

3. Builder - General B Carpenter & Mas on V

4. Electrician E Electrician V

5. Utilitiesmen U Plumber & Heat , Coo l , V
Refer Spec

6. Structures Spec S Structures Spec , Pipel i ne V
Spec , Metal Worker , Welder

7. Heavy Equip Operator H Crawler/Wheel Tractor, H
Scra per , Grader, Loader Op

8. General Const Equip G Compressor, Ditching Machine , H
Operator Power Rol l er, Water Di stri-

butor , Rotary Tiller Op
9. Asphalt /Concrete Equip P Asphalt Paver , Production , & H

Operator Distributor Op
Concrete Production &
Distributing Equip Op

10. Lift i ng/Loading Equip L Crane , Forklift Op H
Operator

Skills not to be included are: Officer , Non-Commissioned Officer, Administrative
Personnel , Ma i ntenance Mec hani c , Organ ic Power Pac k/Genera tor Operator , and other
non— productive personnel .

17



Table 2

UNDAY Subroutine Descripti ons

SUBROUT INE
NAME DESCRIPTION

BARCHT BARCHT plots a bar chart of the project network and a resource
use profile. This option is available for unlimited
resources and for the limited resources of a given troop unit.

CHOOSE CHOOSE selects from a data base the unit or combination of units
which most efficiently meets the resource requirements of a given
project. The number of men in each skill type Is required to be
at least that number needed for the project.

CMBTRB CMBTRB allows the formation of new skill types by grouping together
basic skills. Unit resources are calculated using the newly created
skil l types.

DAYCMP DAYCMP schedules project activities In a way which attempts to
maximize the number of men working at any time given the troop
resource l imitations. On a day—to—day basis activities are scheduled
In order of Increasing total float until one of the resources Is
exhausted. Activities can be crashed.

INICPM INICPM calc ulates for an activity network the Early Start, Early
Finish , Late Start , Late Fi ni sh , and Total Float.

~ETwRK NEThRK reads for each activity the total manhours , the crew size
and the number of hours worked per day. The activity duration Is
then calcul ated. The skills needed for each activity are Input.
The crew Information is organized according to skill type and the
manhours required for each skill are calculated for each activity.

NETLHK NETCHK checks for and lists the following notations errors In
an arrow network :
(a) Tall is greater than or equal to head
b Two act i v it ies have the same hea d and ta i l
c Activity has no precedent
d Act ivity has no successor.

SORT SORT orders activities In ascending order of the tall. Activities
with the same tail are ordered in ascending order of the head.

18
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CARD
TYPE

NET( NA , I) , NET (NA ,2), TMN, CRW, CARD (I ,J) , ACTOS

SF,ONUM,0 0A T (I ,J )  1
PRJ ID , PRJDSC

NEWRID ( I ) ,  NYMB , SYMBOL (J)

KEY , NCMB

KEY , OBTS, lOTS , UCTS , UCBC, RCBC

fl-I-
L STDCAP(I ,J) , TOE(I,J ), TRPDSC(I ,4)

KEY, NUNITS, PRESID( IO) 4’

I
Figure 2. Input deck set-up.
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APPENDIX B:

EXAMPLE PROBLEMS

Two example problems are presented , one with no user modifications ,
and one with user— supplied skill categories and candidate TOEs. The
same data are used in both probl ems. The network diagram (Figure Bi)
i l lust rates the act iv i t ies  required for the sample problems (heavy
l ines). The differences in the input decks occur in cards of type IV ,
V , and V II .

The output for Sample Problem 2 was used to ill u s trate the outpu t
format and -is shown in Figures 3 through 10 in the main text.
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SAMPLE PROBEM 1. INPUT DECK

CARD
TYPE
I 1 1 1 1 1  ,1NAPcISSIIr,Pl.

316 2 ~ 6 ~ 1 42 5 1 7 5—3 SHE NGW COMOAT RN. CORPS
18 0 0 0 0 0 P 1 0 0 5—17H EP-i654 CRY CO. CORPS
25 0 0 0 VI 0 2 0 0 0 S—1U4 PLT—ENGR COT CO.CII T RN, HVY
69 9 102 54 4~ 29 53 22 12 14 S—IIS HFNG CA T RN. HVY

9 0 VI 0 VI S 5 7 6 8 5— IITHEO P 4 MNT CU.CH1 NM, HVY
20 0 3~ IA 16 A 16 1, 2 2 S—I1VI H ENGW CO . ENGR COT 019. HVY

0 0 0 0 5) II 16 3 0 0 S—1%81-”-IOR PLI—ENtIR CO.C9T
A 0 11 6 A 3 0 I 1 0 5—IIO NG EN PLT—EN6R CO,CbT ON.HvY

147 6 8 5 2 7 80 12 6 6 5-19,I4ENGR CNT N’S. AR M
3 0 8 5 2 7 5) 4 6 6 5—I ~~~~~~GR EQUIP I. MP 4T CO. £819

~ 72 0 0 0 VI 0 II’, 4 0 0 5— I9OHEN GR ClINT CO. ASPi
20 0 0 0 0 0 a 1 0 0 S— I9MH PLT—EN GW CRY CO. *8W
o 0 0 0 VI 2 72 6 0 7 5—54 5-ENGR LT EQUIP CO , ASPi
6 0 0 0 fl 3 28 13 1 II 5—5A5-EP~GW CPT SPY EQUIP Co
9 0 0 0 5) 2 5 19 16 9 5—11 4HEP ~GR CONST SPY CO

P5 10 16 4 2 31 5 7 2 14 5—1295-PORT CONSTS~ CO
1 I) 8 2 I I I  0 I 0 4 5—1295-CON Pt T—EN GW PORT CONSI CO

30 I) 9 0 VI 14 4 2 0 8 5—1771-5(19GW PIPELINE CONST SPY Co
6 VI 3 0 II 74 0 0 0 2 5-177HPL PIT—ENGR PIPLN CONSY CO
0 0 0 0 VI 0 0 0 0 42 S—124’-s(NGR DUMP TRUCK CO

_ fl 0 0 0 5) 0 0 0 0 21 5—1245-IRK PIT—ENG DUMP TRUCK CO
flj.P ?~?2 YYY ’V v
N 5) 113  -A

A I A
-
~~~ N I PA

IS 0 A(US1611L
~~~ ~ - 1141  WS PESaOIj c E WITS-I  COP-ICOETE FOOTINGS

~~~~~~ 
~~~~~6.8  1 5)
~~~~1 2 21 3 8 1 N 7 S ITE  LAYO IJ T

I S 74 P 8 7 FAHI-VI CATE
1 F. 14 2 s4 P F*’DIICATE ANCHOR STRAPS
I I C 4~ 1 N 1 ASSEM I4LE COIS. AND GIRDERS
2 1 60 5 19 6 FOOTING EX CAVATION
5 6 76 7 H 2 Et~E CT F05105
4 1 20 10 N I N 8 W I CONCHETE WOR K
7 5) C IJ *A E CONCRETE 3
A 9 6 7 N P STR IP FORMS
9 II 21 3 N 1 .)ACKFILI CONCRETE FOOT INGS

1 0 I. 39 1 N 1 PRECu T ROOF FRA5 - (
11 1~. 70 5 0 1 w 7 INSTALL COLS. AND GIRDERS
14 IS 77 4 5) 4 INSTALL ROOF FRAME
1 6 17 iF. 4 VI 4 IN STALL WOOF DECK
17 1 8 44 4 VI 4 INSTALL ROOFING
18 18 26 2 N P CLEAN UP

3 6 DUMMY
10 I I  DUMMY
1? 14 DUMMY

.....L5 16 DUMMY
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aEC~ NIIMISER — 345 14 1 DE SCR IPT ION — WARCI4O USE W I T H  CONEPETF FOOTIN6S

SUMMA RY (IF TROOP UNIT ASSIGNM ENT

TOE NUMR FR — 5— 11 951 GEN PLT—FN f .R CO,CAT PN .HVY

1 3 DAYS RE QU IRED FOR PROJECT COMPIETP)Pa

76.6A% AVE RAGE EFFICIENCY OVER ALL RESOURCES

A V E R A G E  E F F I C I E N C Y  P Y  S w i l l  T Y P f
N S P a F U H 0 1

29.1941 25.49% 23.09% 3.05% 0.00% 0.0041 0.00% 0.00% 0.00% 0.00%

TOF NUMPER — 5—1241-4 ENGR DUMP TRUCI( CO
TO E 1-lUMPER — 5—1 1851 GEN PLT—EII6R CO,C RT RN.I4VY

13 DAYS REQUIRED FOR PROJECT COMPLETIO N

26.66% AVE RA GE EFFICIENCY OVER ALL RESOURCES

A V E R A G E  E E F I C ! E I . ’ C Y  R Y  S w i i t  T Y P E
8 N S P A F U H 0 1

2q .lq% 25.49% 23.09% 3.85% 0.00% 0.00, 0.00% 0.00% 0.00% 0.00%

TOE NUMR tP — 5_ 19751 ENGR EQUIP & UNT CO. A R N
TOE NUHRFR — 5—37 51 PIT—ENGR CR7 CO .CBT AN .PIVY

1 3 DAYS REQU IRED FOR PROJECT COMPLETION

16.1l,% AVE RAGE EFFICIENCY OVER ALL RESOURCES

A V E R A G E  E F F I C I E N C Y  P Y  S~~ I L L  T Y P E
a N S P A F U H 0 1

65.00% 7.29% 9.14% .67% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

TOE PlUMPER — 5— 11751 EQP I. MN T CO.CPT RN , 1-IVY
TOE NUN RER — 5—12 951 CON PIT—ENGR PORT CONST CO

14 DAYS REQU IRED FOR PROJECT COMPLETION

13.29% AVE RAGE EFFICIENCY OVER ALL RESOURCES

A V E R A G E  E F F I C I E N C Y  R Y  S w i l l  T Y P E
9 N S P A F U H G L

59.7p% 11.81% 3.50% .62% 0.00% 0.00* 0.00% 0.00% 0.00% 0.00%

TOE NUMRFR — 5— 11451 ENGR CONST SPT CO
TOE NU MR FR — 5—12954 CON PIT—ENGR PORT CONST CO

14 DA YS REQUIRED FOR PROJECT COMPLETION

13.33% AVE RA GE EFFICTENCY OVER ALL RESOURCES

A V E R A G E  £ F E I C I E p . C Y  R Y  S K I L l . T Y P E
B 1-1 S P A F U N S (.

3q .YP% 11.91% 4.20% .23% 9.00% 0.00. 0.00% 0.00* 0.00% 0.00%

-~~~~ ± _ _ _ _ _ _ _ _  

- 
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SAMPLE PROBLEM 2. INPUT DECK

CARD -

I LW’ 2IN AAEUSHGPL
3T6 2 V5 5 Vs 1 42 5 I 7 S—~ 5IlFNGR COMBAT RN, CORPS

70 0 0 0 0 0 8 1 0 0 5— 17$-4ENGR COT CO. CORPS
25 0 0 0 0 0 2 0 0 0 S—3754P1T—ENGP COT CO .CBT BN .I-$VY
69 9 502 54 49 29 53 22 12 14 5-5194EPIG CR7 ON. HVY
9 0 0 0 0 5 5 7 6 8 5— 1ITHEOP I MNT CO .CBT UN. 1-IVY

20 0 34 18 16 A 16 5 2 2 5-1I8l-4E P’IGR CO. ENGO COT RN. HVY
0 0 0 0 0 0 56 3 0 0 5—118I-4510R PIT—ENGR CO ,CBT BP4,HVY
8 0 57 6 6 3 0 1 1 0 5—ZIR IIGEN PIT—ENGR CO.CBT 8N ,HVY

147 6 8 5 2 7 80 12 6 6 5-IQ5HENGN COT ON. ARN
3 0 8 5 2 7 9 4 6 6 5—1 OTHENOR EQUIP I MNT CO1 ABN

72 0 0 0 0 0 36 4 0 0 5-198HENGR CMR T CO. ARN
20 0 0 0 0 0 8 1 0 0 5—I9OH PIT—ENGR CUT CO. ABN

0 0 0 0 0 2 72 6 0 7 5 5444ENGR IT EQUIP CO. ABU
6 0 0 0 0 3 28 13 7 11 S—SRHENGR CPT SOT EQUIP CO
9 0 0 0 0 2 5 19 16 9 5— II 4I4ENGR CONST SPT CO
25 50 16 4 2 31 5 7 2 14 S~ 1291-1PORT CONSTR CO
7 0 8 2 1 13 0 1 0 4 S—129HCON PIT-ENGR POR T CONS? CO
30 0 9 0 0 74 4 2 0 8 5—I77HENGR PIPELINE CONST SOT CO
6 0 3 0 0 24 0 0 0 2 5—1 775101 Pt.T—ENGR PIPLN CONS? CO
0 0 0 0 0 0 0 0 0 42 5—I24HENGR DUMP TRUCK CO

_ 0 0 0 0 0 0 0 0 0 21 S—I24HTRK PLT—ENG DUMP TRUCK CO
m

0
~~ ~~1141 WAREHOUSE WITH CONCRETE FOOTING S

6.0 0
1 2 2% 3 8 1 N 2 SITE LAYOUT
I S 24 2 8 2 FARRI CAT E FORMS
1 6 14 2 S 2 FARWI CAT E ANCHOR STRAPS
I 1 0 48 3 B 3 ASSEMBLE COLS. AND GIRDERS
2 3 60 S N S FOOTING EKCAVATIO N
5 6 26 2 B 7 ERECT FORMS
6 7 20 10 9 1 N A P 1 CONCRETE WORK
7 8 CURE CONCRETE 3
8 9 6 2 B 2 STRIP FORMS
9 11 25 3 N 3 BACKFILL CONCRETE FOOTINGS

10 52 39 3 B 3 PRECUT ROOF FRAME
I I  14 70 5 8 3 S 2 INSTALL COLS. AND GIRDERS
14 15 72 4 0 4 INSTALL ROOF FRAME
16 17 16 4 B 4 INSTALL ROOF DECK
17 5 8 44 4 B 4 INSTALL ROOFING
18 19 26 2 N  2 CLEAN UP
3 5 DUMMY

10 1~ DUMMY
5 2 14 DUMMY
15 16 DUMMY

I - S
0 END 1W INFORMATION
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AVC$ NU,5I’0 — 50(54 * - OFSC,I’T IOI( W*RFN000E W I T H  CONCOETE rOOTIsIOS
•E %C’UAC( UIICONSINAINED CPM 5*2 CHA R?

HALF (lAYS I 2 3 4 3 6 7 2 6 50 II *2 53 *0 (4 *6 57 II l~ 20

TAI l. HEAT
I p (( II 59

254 26 PH

I t Ps a PSI PS

* 41 2W 2W 2W

• I (0 36 30 36 30 30

2 3 SN SN 351 551

II *2 30 35 38 30

IS I I  DUMMY ACTIVITY
O 0 22 20 20 20

3 3 054MM? A C T I V I T Y
*2 Ii DUMMY A C T I V I T Y
• 7 IV

SM
I’

7 S M A T T I N G  A C T I V I T Y
• S PS

• II 3M

TOT 2 1 5  0 0 0 2 C 0 A T (  R I S O U S I C  C U T I L I Z A T I O N
AVAIL I 0
• 5 6 .6 4 5 3 3 3 S S 2 2 I 0 I I 0 • I 2
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