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ENGINEER UNIT DAYS COMPUTER PROGRAM
(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 (T0). The system was designed in response to the need for an im-
proved construction planning system. Accurate scheduling and coordi-
nated manpower resource activities are vital if construction projects in
support of military operations in the TO are to be completed as planned.
Late completion hinders the operations of troop units using the facility
or installation, while early completion may overload the line of commu-
nication and cause inefficient 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 levels of construction
planning.

Several scheduling 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 desijned to assist
planners concerned with a regional construction program that is part of
a Civil Engineering Support Plan. These planners cannot use scheduling
procedures developed for other uses because they must address a specific
level of schedule detail and must work with Timited computational re-
sources in the field. Thus, it is essential to develop an effective
tool that will help 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 analysis and scheduling, which was adapted specifically to
the requirements of the AFCS in the TO. Chapter 2 gives an overview of
the system; Chapter 3 describes the operating procedures, and the appen-
dices contain information on input deck cards and example problems.
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System Capability

UNDAY computes the most qualified engineer construction unit(s),
down to the platoon level, 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 drawing up to a realistic troop utilization plan.

It can also be used by the base development planner in developing an
engineer troop deployment plan at the outset of a Civil Engineering Sup-
port Plan. The interim 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 (Department of the Army
[draft]).
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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 batch mode. The program is portable and readily adaptable at any
major automatic data processing installation which has FORTRAN-extended
compiler capabilities. Inquiries about the availability 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

Capabilities and Selected Features

UNDAY is applicable to all types of AFCS facilities as well as
other TO construction projects that do not exceed the site limitations
described below. It is simple and flexible 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 unit (system chosen or user selected) will require to
complete the project are shown. Day-to-day allocation of labor skills
to achieve that level of use is also shown. When more than one troop
unit is considered for the project, the performances of each 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
slack 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.




b. Labor Skills. The system provides a breakdown of 10 labor
skills: T{I) unskilled labor (N), (2) electrician (E), (3) structural
worker (S), (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) 1ift/load equipment operator (L). (See Table 1 for detailed defi-
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 independent 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 modified TOE. If the user specifies
a new set of skills, the system automatically adjusts the data to re-
flect 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. QOutput Control. The system provides the user with extensive
control over output--a time-saving feature. A1l 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, UNDAY, and its
relationships with the supporting subroutines. Table 2 describes indi-
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.

Second, 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, depending on the user option, 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.
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Third, the TOE data base is searched to identify TOEs qualified for
construction. Up to five 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 hypassed when the user fur-
nishes one or more candidates.

Fourth, day-by-day manpower allocation and activity scheduling are
computed for each candidate TOE. The optional output consists of bar
charts showing the activity time schedule and labor skill allocation,
and the TOE's performance evaluation report (optional) indicating
project completion 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 activities 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, all 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
calculation is performed for all activities under consideration, com-
binations of schedule possibilities, 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 determines al-
location of the manpower available for the day. In typical situations,
certain activities are cancelled while others are planned for earlier
than normal completion. This day-by-day schedule computation terminates
when all activities are completed.

Assumptions and Limitations

The following assumptions and limitations apply in using the
system:

a. Permissible upper limits are:

(1) 100 activities per project
(2) 10 skill types

(3) 5 skill types per activity
(4) 60 TOEs in the TOE data base.

b. The activity numbering rule, "head node always greater than
tail node" or "the event number at the head of the arrow must be larger
than the number at the tail" should be observed. "One source and one
sink" or "one beginning and one ending" per network should also be ob-
served.

11




c. A 10-hour work day in the field is assumed. A1l 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 schedule computations:

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

(2) Summation of the number of concurrent activities 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.

12
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2 OPERATING PROCEDURE

Problem Definition

The UNDAY program is used primarily to determine the engineer
unit(s) most qualified to construct AFCS activities and to indicate how
Tong 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 include any work crews, or (3) input
other than AFCS projects. Also, if the normal CPM calculations 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, formats, and
data contents are given in Appendix A.

I'OF Capability Data Base (Cards I and II)

CARD I: One card is required. It defines the number of
engineer TOEs in the data base and the numbers and
symbols of labor 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), identi-
fication number, and descriptive title for the TOE.
The order of capability figures should match that of
the skill symbols in CARD I. As many as 60 cards
are allowed.

Output Control (Card III)

CARD III: One card is required, which applies to all projects
in the run. One character, "Y" (for yes) or "N"
(for no), controls printing of the TOE data base tab
sheet (DBTS), project-specific input data tab sheet
(IDTS), resource-unlimited CPM tab sheet (UCTS), re-
source-unlimited CPM for bar chart (UCBC), and re-
source-constrained bar chart (RCBC).

13




Skill Mcdification (Cards IV and V)

CARD IV:

CARD V:

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.

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 example, a card containing W, 1, B
in that order specifies that the new symbol, W, re-
places 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
skills (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 ali
projects in the run and should completely cover the
standard skills.

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

CARD VI:

CARD VII:

CARD VIII:

CARD IX:

One card per project is required, s project

It give
identification number and descriptive title.
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 left 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 field is blank
unit, assignment calculations are suppressed.

One card per activity is required. Information to
be supplied consists of tail and head node numbers,
total manhours required, normal crew size (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 value is a half
day). Narrative description and critical duration
are optional.

One card is required per project. It indicates the
end of input data for that project.

14




knd Card (Card X)

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

Qutput Reports

Output reports produced by the program are as follows.

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 tabular form (Figure 6).

e. Resource-Unconstrained 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
evaluation 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. Summary of Unit Assignment. Ranks all TOEs considered based on
the performance evaluation (Figure 10).

Example Problem

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

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 simple 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.

16
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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 Helper
2. Engineer Aid A Surveyor, Tapemen, Rodmen v

Diver, Marine Engineer &
Power Boat Operator

3 Builder - General B Carpenter & Mason v

4, Electrician E Electrician )

5. Utilitiesmen U Plumber & Heat, Cool, v
Refer Spec

6. Structures Spec S Structures Spec, Pipeline Vv

Spec, Metal Worker, Welder

Ta Heavy Equip Operator H Crawler/Wheel Tractor, H
Scraper, Grader, Loader Op

8. General Const Equip G Compressor, Ditching Machine, H
Operator Power Roller, Water Distri-
butor, Rotary Tiller Op
9. Asphalt/Concrete Equip P Asphalt Paver, Production, & H
Operator Distributor Op

Concrete Production &
Distributing Equip Op

10. Lifting/Loading Equip L Crane, Forklift Op H
Operator

Skills not to be included are: Officer, Non-Commissioned Officer, Administrative
Personnel, Maintenance Mechanic, Organic Power Pack/Generator Operator, and other
non-productive personnel.

17




SUBROUTINE
NAME

Table 2

UNDAY Subroutine Descriptions

DESCRIPTION

BARCHT

CHOOSE

CMBTRB

DAYCMP

INICPM

NETWRK

NETCHK

SORT

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

DAYCMP schedules project activities in a way which attempts to
maximize the number of men working at any time given the troop
resource limitations. 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 calculates for an activity network the Early Start, Early
Finish, Late Start, Late Finish, and Total Float.

NETWRK reads for each activity the total manhours, the crew size
and the number of hours worked per day. The activity duration is
then calculated. 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.

NETCHK checks for and lists the following notations errors in
an arrow network:

(a) Tail is greater than or equal to head

b) Two activities have the same head and tail

c; Activity has no precedent

d) Activity has no successor.
SORT orders activities in ascending order of the tail. Activities
with the same tail are ordered in ascending order of the head.

18
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CARD
TYPE

/io
x
-
n{ NET(NA, 1), NET (NA,2), TMN, CRW, CARD (1,J), ACTDS (NA,1),CROUP(NA),LFCID

SF,ONUM, ODAT (1,J)

PRJID, PRUDSC
1 |

KEY, NUNITS, PRESID (10)

Figure 2. Input deck set-up.
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Figure 7. Resource unconstrained CPM bar chart.
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APPENDIX A

DETAILED DESCRIPTION OF INPUT
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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 problems. The network diagram (Figure B1)
illustrates the activities required for the sample problems (heavy
lines). The differences in the input decks occur in cards of type IV,
V, and VII.

The output for Sample Problem 2 was used to illustrate the output
format and is shown in Figures 3 through 10 in the main text.
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L
3
SAMPLE PROBEM 1. INPUT DECK
3
{ CARD
L TYPE
—
I 21varfFuskeeL
N6 2?2 A S & 1 42 S 1 1 6-3SHENGR COMBAT BN, CORPS
R 0 0 0 0 o & 1 0 0 S=-37HENGR CRT COs CORPS
25 0 o 0 N o0 2 0 o0 ¢ S=37HPLT=ENGR CBT COCHT BNy HVY
A9 9 102 S4 4R 29 S3 22 12 14 S5=11SHENG CRT HN,s HVY
9 0 o o0 a0 s S 7 6 8 S=117HEQP & MNT CO+CBT BNy HVY
20 0 3 1A 16 A 16 S5 2 2 S=118HENGR €O+ ENGR CBT BNy HVY
o 0 o0 o0 o 0o 16 3 a O 5=118HHOR PLT=ENGR CO,CBY BNyHVY
A 0 17 6 & 3 0 1 1 0 S=119HGEN PLT=ENGR CO,CHT BNoHYY
147 & @& S 2 1 A0 12 6 6 S5=19SHENGR CBT BN. ABN
3 0 R 5 2 71 B 4 6 6 S-197HENGR EQUIP & MNT CO. ABN
o4 72 o o o o o0 3% & 0 0 5-198KENGR CMBT COy ABN
20 0 o o o o 8 1 o0 o0 5-198KPLT-ENGR CBT CO. ABN
¢ 0 o o n 2 72 6 0 7 5-S4FENGR LT EQUIP COy ABN
& 0 0 0 0 3 28 13 7 11 5-GAKENGR CPT SPT EQUIP CO
9 0 0 0 N 2 S 19 16 9 S-114HENGR CONST SPT CO
25 10 16 & 2 31 S 1 2 |4 5-129KPORT CONSTR CO
T 0 A 2 1 13 0 1 0 4 S-129+CON PLT=ENGR PORT CONST CO
3 N 9 0 06 74 & 2 0 8 S=177HENGR PIPELINE CONST SPT CO
6 06 3 0 A0 2 0 0 0 2 S=177THPL PLT-ENGR PIPLN CONST CO
6o 0 0 0 » 0 0 O o0 &2 5-124HENGR DUMP TRUCK CO
0 0 [] 0 n 0 0 0 0o 21 S=]124HTRK PLT=-ENG DUMP TRUCK CO
W{222>2vyvyy
"2 ERERE) ?
J— L] 1 ;]
Y- N 1 n
v a AELUSHAPL
WI4 <1161 WARPEWOUSE WITH CONCRETE FOOTINGS
So{—_~.9 1 8
1 2 21 ¥8 1N ? SITE LAYOUT
1 S 2« 28 2 FARRICATE FORNMS
1 & 16 2w 2 FAHRICATE ANCHOR STRAPS
1 10 4’ 38 3 ASSEMHLE COLS. AND GIRDERS
2 31 40 SN & FOOTING EXCAVATION
S 6 26 28 ? ERECT FORMS
6 7 20108 1IN AW 1 CONCRETE WORK
7 8 CURE CONCRETE 3
A 9 K 28 ? STRIP FORMS
9 11 21 3IN 13 HACKF ILL CONCRETE FOOTINGS
Y4 10 12 39 38 1 PRECUT ROOF FRAME
11 16 70 S B 3w ? INSTALL COLS. AND GIRDERS
1« 15 72 48 & INSTALL ROOF FRAME
16 17 76 4R & INSTALL ROOF DECK
17 18 46 4 B & INSTALL ROOF ING
18 19 20 2N ? CLEAN UP
3 5 DUMMY
1 11 OUMMY
12 16 OUMMY
15 16 DUMMY
B
B
42

dag

"



1e
2
st
a21
9€
9tt
09
89
L8
62
ettt
6y
6L
2
ol
et
0
2ly
Le
L8
1117
Jvivl

*av *b3
FCERETV

12 (] 0 0 0 0 [ 0 (] 0 02 MJNYL dWNQ ON3=171d N¥L  H¥2(-§ 12
<y 0 0 0 0 0 0 0 0 0 0D ONHL dWNO HONI  HY2Il=-§ 0¢
¢ 0 0 0 v2 0 0 € 0 9 09 ISNOD N1dId ¥ON3I=11d Wd  HLLI-S ol
] v e v (7] 0 0 6 [} o€ 00 1dS ISNOD 3INIT3dId ¥ONI  HLLL=-S el
v v 1 0 €l 1 2 v 0 L 03 ASNOD 180d HIN3I-11d NOD  H62(=§ Lt
v ¢ ¢ S 1€ 2 v 91 ot s2 0D H41SNOD L¥0d He2l-§ 9l
6 9" ol 9 P ) (] 0 ()} 6 U 1dS L1SNUD ¥9N3  HYl{-§ st
11 L El 8e 3 0 0 (] 0 9 00 dlN03 1dS 1d) HINI  HES-§ ol
L 0 9 2L 2 0 ) 0 0 0 NHY %00 dINO3 L7 99N3  HYS-§ €l
v (1] 1 ¥ 0 0 0 0 0 02 NBY *0D 16D ¥YN3-L1d HE61=-S F1
v v v vt 0 0 0 0 0 el NBY 0D 18m) ¥9N3  HB6 (=S 1t
v 9 v ¥ L 2 S ¥ 0 € NBY ¢0D INW § dINO3 g9N3  HL6I-§ ol
9 9 et u8 L 2 S ] 9 Lyl NBY N8 16D dYN3I  HS6I1-§ 6
0 1 1 v € 9 9 Lt 0 ] AAHSNE 182°0) ¥9N3-11d N39 Hul(=-§ ]
0 0 € 91 0 0 0 0 0 0 AAHSNE 1d0°0D H¥ON3-11d 8O0W Hull=-§ L ™)
2 2 s vl 8 9t el € 0 02 AAH SN 18D HON3 *0D auN3  Heli=-§ 9 <
8 9 L s S 0 0 0 0 6 AAH *Ng 182%0D0 INW ¥ d03 HLLI=G S
vl [ ee €S 62 8y s eor e 69 AAH *NB 18D ON3  HSILL-S v _
1} 0 0 ¢ 0 0 0 0 ()} 92 AAH®NE 182°0) 1Y) dYN3I-11d  HLE=S € j
0 0 1 Y] 0 0 (] 0 0 8L Sd80) *0) 1ud HIN3  HLE-S 2 ;
L [ S 2y 1 9 S 9 ] 91E SdH0) *N8 1VBWO0D d9N3  HSE-G t K
1 a 9 H S n 3 ] v N
(N3W 40 ON) 3dAL TVINS A8 ALINIBVdYD NO11d182S3Q LINN s 301 X3uNI
UV0/1317 371 *d0 HOVW INOJ/HdSY id *d0 °03 TvHIN3I9 :9 *d0 *03 AAVIH :H NIWSIILITILAN 3n

S3dNLINLS :S

NVIDIa®Ld373 :3 Tvy3In3o-S¥30IIng :8 QIv NOILJONALISNOD :vV 408v7 Q3TTINSNN :N

3Sve viva L1INN 40041 NOILDONELSNOD

INd1N0 °L W37904d 3TdWYS




AwnNG
AnnNG
AnnNGQ
AWRNG
an NvY3ID
ONI 4008 TIVASNI
%930 J00b VIviSNI
3NVy4 4008 TTIVLISNI
SH3IOYIO OGNV °ST0J V1 WISNI
3wvdd 4008 LNI3¥d
ONI1004 3138IN0D 1 4xIVE
SWu04 dldats
3134IN0) 38N
NHOM 3134IN0D
Swi04 10383
NOL1VAVIX3 SN11003
Y3IO0HIO ONv °ST0D 3ITBWISSY
SdVYlS GOMONY 31vdid8vd
Sny04 31VvIlabvd
1N0AvY J11IS
(N3N 40 OM) NO11dI¥JS3Q
NOILYWHO0d A3IHD ALIALLDY

ecccecececcecoccecceceoeceoecc
cccecvcccceoceoczzcoceccoeceC
ecooePee~ccoceccoCcOoCcCOCCECO
NOOoOoOOTRTOOCOONOOCOOOOS
“=NVMErA=ocAmMmMMmMeeenOOOC
oDVDIZOD DZOoOODODX

§°GO°°°°H°O°GG°°G°°O°
z

X
w
2
a
“

S¥3ILINvAVvd NHYOmIL1IN

SONIL00J 3138IN0D WLIA 3ISNOH3NVA = NOILdI¥IS3Q

MVNNMmM NHhNOONMMNeeeNODOOO
-

3z1s
LEL*)

(] 91 st
0 11 2t
[} 14 ot
0 S €

ve el [ ]
" [ ]} a1
9L /A | 9t
aL st sl
oL vl t
(1% el ot
12 t [

9 6 ®

0 v '

0e ' 9

92 9 S

09 € e

1] ot ¢

vl 9 1

L 24 S 1

12 t4 |

HeN

viog avik v

IellvE = HIGWNN SO4V

1334S 8vi Vivo iNenl

44




|

0 0 0 (] 0 0 0 0 0 0 0 €€
0 0 0 0 0 0 0 0 0 0 el L
0 0 0 0 0 0 0 0 0 0 Ll 2¢
0 0 0 0 0 0 (] 0 0 0 0 L

0 0 0 0 0 0 0 0 < 0 0 LY
0 0 0 0 0 0 0 0 0 v 0 €Y
0 0 0 0 0 0 0 0 0 v 0 6t
0 0 0 0 0 0 0 0 0 v 0 €t
(] 0 0 0 0 0 0 e 0 € 0 L
0 0 0 0 0 0 0 0 0 € 8l L
v 0 0 0 0 0 (] 0 € 0 0 2¢
0 0 0 0 0 0 0 0 0 4 0 6l
0 0 0 0 0 0 0 0 0 0 [] 8l
0 0 0 0 0 0 1 0 L] | 0 el
0 0 0 0 0 0 0 0 0 ¢ 0 14}
0 0 0 0 0 0 0 0 s 0 0 L

0 0 0 0 0 0 0 0 0 € I3y ¢
[] 0 0 0 0 0 0 e 0 0 L] 14}
0 0 0 0 0 0 0 0 0 e € i

0 0 0 0 0 0 0 0 < | 0 €

1 9 H n 3 v d S N ] NIVIS HSINI4

$32Z1S A 34 TYWHON aviol v

SAVO JVH Le 8 SI NOILvenO 1J3r0o¥d TYWHON

0

€E €eE 0 91 st
6 6 0 s et
S S 0 i ot
L L 0 S €
iy €y v 61 el
€y 6€ v el Lt
6€E €€ 9 a1 91
€€ L2 9 st 9l
L2 -2 S vl t
6 S v el ol
22 ol € 1t 6
61 el { 6 e
el el 9 8 '3
el 1t { L 9
1 L v 9 S
i € v € 4
S 0 S ot 1
€ ] € 9 1
v 0 i S 1
€ 0 € 2 1

laviS HSINI4 1lavis una
v ATdv3  ATHY3  TVWEON  Qv3H  TIVL

(AVU 4WH = LINN 3w]1)SINIVELISNOD 328N0S3¥ ON YNIANSSy 133HS BVL wWdD

0 0 0 0
W 9 H n

(SAVU=NYWN 4TVH) S3dAL T1TINS A

0

3

0

| 9l 1s vzl
v d H N 8
mw»zwxucmzcucuuxbomuc

NOIL37dW0J 1J03Mr0d¥d 404 G3¥IND38 SAVO-NVYW 3779 WiOL Yol

SONIL1004 3134INOD HLIM 3SNOHIYVA - NOIL1dI¥IS3Q

I9LIYE = ¥IBWAN SOsV

AYVYANNS LD4M0bd

45




0 [) o 0 ] (] [ ) 0 | 0 '] 0 (] 0 0 0 0 [ ] [ ] [} e [ ]
0 0 0 (] [] (] 0 [} (] 0 [] 0 [} (] 0 () 0 r4 2 2 S °
€ 0 [} 0 0 [} 0 0 ] 0 0 0 0 S S S s 2 e 2 L] o
0 e [} v ) 0 0 0 1 e é S S € € € < 9 9 9 L] °
g1 Tvav
NOIT LVZITNILN 3 JUNOS3IHY 31993800V 3¢ 101
NE 184 [
ue L v
ALIALLIV ONILIVAR v 4
dal
N9
ol i 9
ALIALLOV Amnng w2t
ALIALLIV AwmG > €
a2 8e 82 u2 v %
ALIALILOY Amnng 18 ot
“c ([ ec (14 <1 ot
NS NS NS NS t e
[ [ :[4 8¢ ec (] ot [
se s se v 1
(-1 6 (-] w S t
Ne N2 ne
1 at ul e ]
Uy vy
ve ol et el 111 sl 12 el 2t 11 ot (] & ¢ 9 s v € 2 { SAVU 4vm

AuvH) ¥VE Wd) O03INIVALISNOINN 3ID8NUS3Ie

SONI1004 3138IN0JD HLIA 3ISNOHIBVA = NOILdI¥IS30

IPLI1%E = ¥3awnN >4V

sy,

46




0 0 (] [ 0 0 0 L] ]
0 0 (] 0 [ 0 ] > ]
2 2 2 4 0 0 0 ~ 0
0 0 0 0 v v v L] L]
Q1 TlvAv
NOTIT LVYZINNILIANA 3 DUNOS I 3ILVOINODOY S3e 101
(T4 NE NE NE el ol
dy ay uy sl a0
uv3H Tive
iy 9v Sy * €y 2y iy SAVY 47"M
(] 0 0 0 0 0 0 v 0 0 0 0 0 0 0 0 0 0 0 0 L] (] ~
[} (] ] 0 /] 0 0 0 0 0 (] 0 0 2 e 2 2 e 0 0 > 0 <t
0 0 0 0 0 (] 0 0 0 0 0 0 0 0 0 ] (] 0 € € n ]
v v v v v v v L v v v v v € € € € € 0 0 u 0
al T vAy
NOILLlLvZIlIdLnNn 3 J2NO0OS 3y 31VvVO3Iuo9vVw S3s 104
vl et
ALIALLDV Ammng v st
oy il 9l
o gy as dy 14 oy sl vl
se se s2 se s
13 1% 8E 8t e " 1
NE NE i 6
uv3N vy

e €E 4% 1€ 0E 62 82 L2 9e s v €2 a2 2 SAVU WM




%00°0 %00°0 %00°0 %00°0 %00°0 %00°0 ®S0°€ %80°€E2 %NYY°G2 B6[°62
1 9 H n 3 v d S N 8
2 dAl T771 M9S A8 AJDN3IIDJI 443 39Vy3IAY
S$324N0S3Y 1V ¥3A0 AIN3IIDIJ43 3I9VHIAV %99°92
% 89°9y ¢ NOISS3¥dW0OI NOIlvyna
NOIL3TdWOD 1J3rodd ¥O04 Q3HINO3Y SAvA €1
AAH®NH 18J0¢00 YON3=11d N3I9 HEBT1=-G = d368WNN 301

T °ON = NOILVINIIVI LN3NNOISSVY LINN

SONIL1004 313HINOD HLIM 3SNOHIYVM - NOILLIHIS3Q [9ITIyE = H3IAWNN SO IV




SONIL004 3L3HINOD WLIAM 3ISNOHINVA = NOILalwdS3Q

1

AAH®NY 18D0°00 HYN3=11d N3I9

HEll=% = y4umNN 301
*ON = NOLLvINDIVY ANJWNOISSY LINN

IY119E = s3umnN SD4v

'----------..-.-.-..----..-.-.-..--...-..q....I...I.-I..IIIlIIl-lIIlIIIIIIIIIIIIIIIIIIIIIII.I- i 1ﬁ
“
- 1
[} 0 0 0 0 0 0 (') 0 0 0 0 0 1 0 0 0 0 0 [ L]  §
€ € € [3 0 0 '] 0 0 0 0 0 [} 0 1 1 1 1 1 { S €
0 0 ('} 0 1) S 0 0 0 0 0 0 0 -] 0 0 L i '3 9 L] L]
é L 'S L 0 1 € { 1 1 1 1 1 e S s € € € 9 v Lt
gl Tvav
NOITLVYZINNILN 3 J8NO0OS 3y 31v9 3 ] S 40 104
(1% -1% et (1% <l ot
SE SE St SE
oy oy de uy A 14
ALIALLIOV Amnng 4 ot
WS NS it ®
ue ® ¥
ALIALLIV ONILlVA [ 4
dal
N8B
ol ¢ 9 o
ALIALLIV Awnng s € < ﬁ
1] 1] vy s
NL NL NL € é
(I 82 (-4 [ T4 ] 1
st St st st st sl v 1
ol at ul at at at ot a1 et ol a1 1 L1 -1 ol vt 1
"9
ot < 1®
uvan lvy
'r4 ol 1 el vl sl vl el et 141 ol [ ] ¢ 9 s v € 2 1 SAVY 4WM




(] 0 (] (] [ 0 d 1
0 (] (] 0 0 0 > €
v (] [ 0 0 0 i v
v [ 2 21 21 21 21 ) A |
al Ay
NOILVZITNIAN 3 JUNOS3IHY 31LVvVOD38000V S Jde 101
NE ol (1]
w9l wl 41
ALIALLOVY Amnng vl st
82t ezt Lt vt
ALIALLDV amang 1 et
ezt w2l sl vl
uv3n vy
92 s2 v €e 22 2 SAWwW 347M

W g et

50




%00°0 %00°0

1 ]
4 d A 1 1

SYNI L1003

I

%00°0

A

S

H

%00°0 ©00°0 %00°0 %Ll9° 716 »0l°L BU0°*YY
N 3 v d S N d
A H AJD~31D221 443 3 9vda 3NV
S40dN0S48 11V 43A0 AIN3IDIAI3 3I9VadAv %Y(°vl
3 [8°9% ¢ NOISS3dan0d NOIlvand
NOIL3TdwUI 123r0dd ¥04 Q3dIN03d SAvA ¢t

AAH*NG 180°*0D 1od d9N3I-11d HLiE=S = d3dWNN 301
Na? *00 INwn 3 dI103 H9N3 HLE6T=S = diawN 301

2 °*ON = NOILVINITIvID LINIWNDISSV LINN

31300N00 H1IMm 3SNHOH3BvM = NOI1dI1adS43d IvTIYE - d4GWNIN ST 4V

51




(] ° ° ° ] (] 0 0 ° 0 0 0 0 (] 1 0 0 ° 0 0 a ]
0 0 0 v o s 0 0 0 0 0 0 0 0 (] (] ° v 1 ] s L
(] 0 0 0 ° 0 6 0 0 0 0 (] 0 0 ] 0 () 0 0e (] ~ w2
e ] 9 ] v ® 0 e 9 9 0 e 2 2 € 9 9 P L @ . &

TivAay
NOTILVZITILN 3 28N0S3IY 3LV I800FV $3a¢ 101
ALIALLOV Anmng vt st
oy L1 9t
tT) T ul st ol
ss ss
(T ue vl 14
N6 I e
ALIALLOV Awnng i 21
e 6 .
9 @9 ¢t ot
ALIALLOV Ammny 14 ot
ALIALILOV ONILIWVA . L
ol
N8
ul ' L]
dy ay v s
ALIALLIV Ammng ) €
NO2 (3 2
N9
6t < 1
09 ©e . 1
1] st st v ]
82 2 82 w2 ez €2 € &1 sl o1 1’
uy3an vy
v2 ot o1l A 91 sl (2] €t et 1t ot 6 L L 9 S v € 2 t SAVU 34TvM

AAH®NY 182°0) 14) dYN3=-L1d
NbBY *0) INW % dIN03 ¥ON3

SONIL1004 3L13HINOD HLIA 3ISHOHI¥VYA - NOILdI¥IS3O

HLE=S = ¥iowIN 301
HL61-S = HiuwNN 301
< SON = NOILVINDTIVD LINIWNOISSY LInN

I9119€ = ¥3umnN SO 4V

52

:
i
’
!

]
i




0 0 0 0 0 a 9
0 0 0 0 0 S i
v 0 0 ] 0 ~ ve
0 U] (] v U] U] ®
al TvAv
NOTLlLVvVZINluin 3 J24uNO0S 3y ILVIOINODOY S3Je 104
T o1 wl
(1] av Vi I3
1] 1 i1 91
uy3x Tlvy
L T4 v €2 e e SAVU 4vM

93




%00°0 %00°0
1 9

%00°0 %00°0 ©00°0 %00°0 %29° %0S°¢E $(B8°I1 %2L°6S
H n 3 v d S N 8

4 d Al T 11 XS Ao AOJODNIITIOJI 443 3 9vydd Invw

SONIL1004

S3248N0S4dyY 11V 43A0 AIN3IDJId43 3J9Va3dAv swoe°sl
% 9S°2% ¢ NOISS3ddW0) NOILvdnd
NOIL3IdWw0OJ 1J23r0dd d04 Q34IN03¥ SAvU v(

0) L1SNU)D 140d ¥YN3=11d NOI H621=-S = H4dWNN 301
AAH °*NB 1dJ¢0) ANW S d03 HLT1=S = d3gdnNN 301

€ °ON = NOILVINIOIVIO LN3IWNYLISSV LINN

31380N0Y K1IM 3ISNOHIYVM - NOILAI®IS3Q TYTIYE = J46WNN SO 4V

54




[} o [} 0 [} 0 ) 0 [} 0 0 0 0 [} 4 0 0 0 ] o a 9
° [} S S 0 0 0 0 0 0 0 [} 0 0 0 e e 1 t 1 > vl
[ ] [} [} 0 [} 0 6 ) 0 0 ('} 0 0 0 [} 0 0 ot ot 9 ~ 91
e [} e [} v 9 e t | 1 1 1 | § 1 e s s v v 9 L] ®
a1 1lvAay
0l 4LVvVZITILInNn 3 J8NOS IY 3LVYODIvOOY S do 101
1] (T sl vl
ALIALLDY Awmng ’ 21
£ 39 5%
[T (1] ’ it
ALIALLDY Awmng i ol
u9 u9 L4 ot
N6 I e
we L] L]
ALIAILIDVY ONILlvVa v i
dl
NE
wl ¢ v
ALIALILIOVY Awmng Y £
("1} ay 9 %
NOT NOT t e
LT}
(1% < t
e et ue L 1
se s2 . st st st v 1
ue ul ul et ('] al ol "1 ol ul at et et wl ('] { 1
uvin vy ®
02 ol 8l el 91 st vl €l et 1t ot ] (] '} 9 s L € 2 [} SAVU 41WH
0) L1SNUD 1H0d ¥ON3I-1Td NOD Ho2(=S = dJuwNN 301
AAH *NH 1H2°0) INm 37403 HLLL=S = diunIN 301
t *ON = WOILVINDIVWD ANIWNOISSY 1IN
SONIL1004 3138INOD HLIAM 3SHOHINVA = NOI1d18IS30 TP1IvE = ¥3umnN SO4v
it pr— a A |

v

55

L
“




0 0 0 [ [} [ (] ¢ 9
0 0 (] (] (] 0 (] s (]}
L) 0 0 [] (] (] ] ~ 9l
[} e ] ] ] ] ] L] L]
g1 Tvay

NOTLVYZITIU4N 3 JN0S 3y 31vY INeH s$30¢ 401
LT] ol ol
ul ue vl i
ALIALLOVY AmmNng vl st

(-['] e '] a9

wy ol vl

UvaK Tlvs
L2 92 sz - w €2 22 12 SAVY J3WM

56




S

%00°0 $00°0 500°0 %00°0 »00°0 %00°0 %GB € B0°tZd %o¥v°G2 %o1°62
N 9 H f 4 v d S N <]
4 d Al T 1 %8S A d AJdnw 31231 443 3 9vd 4NV
S304NUS3d 11V 83A0 AINIIJIH43 3IYVEIAV %Y9°9<

% 89°vYy ¢ NOISS3daw0d NOIlvdind

57

NOIL3 IdWOUD 1J3Mr0dd 404 Q3dINV4Y SAVU t1

AAH*NY Lud*00 ¥9NJI-=11d N39 HETl=9 = d44WIN 401
090 XINYl dwNA d9N3 H?Z21l=9 = d3gWNN 401

%  °ON = NOILVIIIVI LNIWNODILISSV LINN

SONI 1004 S913dON0D HLIM 3SN0HAHVM = NOL1L1d1¥2S3Q IYTIvE = H4gnWiIN SO 4V




[ ] 0 [] 0 (] 0 ° (] 0 (] 0 0 0 l 0 0 0 0 0 [} L] 1
€ € € € 0 0 0 v 0 0 0 [} 0 0 v 1 | { 1 { 1 > €
[] (] (] 0 S 1 [] 0 (] 0 0 (] 0 [] 0 [] é é i v ~ v
'3 é ¢ 3 0 | € 1 1 1 1 1 1 2 S s € € € 9 . e
al TivAY
NOIlLvZINIuLn 3 JuUNOS 3y 3L1VvVODIiupDpoOV S$3e 104
ut ac et [ 13 <t ot
S€ S€ S€ S¢
('] e ey (1] " 1"
ALIALLDY Ammng 1 ol
NS NS i °®
ue ° v
ALIALILADV ONILIVA v 4
ol
N8
ul ' 9
ALIALLOV AwnNg : ] €
uy oy v s
NL NL N t e
ez [ 14 82 [ 1 L] t
sl St st st st st v |
ol et dl el at 1} ol ('] et ol ul el at el ul (] 1
(1]
[ 13 < {
Ui i
02 (1 [} el o1 st ot (1 et 1 ot ] e 'y 9 S * € e i SAVYU WM

SONIL004 3138INOD WAIR 3S10HINVA = NOILIdINIS3O

v

AAHSNG 168D°0) ¥ON3I=LTd N3O
20 MNYL dn) ¥ONI

HOLI=% = BiumNN 301
HY21=S = BaunN 304
CON = NOIAVINDIVD INIWNDISSY LINN

To11vE = U3emnN O 4v

58




0 0 0 0 L] o L] 4
0 0 0 0 0 0 S €
[} 0 0 0 0 0 ~ ]
v 91 21 21 21 21 ° i1
al Tvay
NOTIT LY ZTITYILN 3 JuNO0S3y 31v93u0DV S 3¢ 101
N ol ot
w9l vl 41
ALIALILDVY AmmNiy 9 St
ezt uel Lt 91
ALIALLOY immnG 141 el
821 wel sl b
uvan vy
92 2 .2 €2 £ 24 1 SAVU 4WM

59




%00°0 %00°0 %00°0 %00°0 ©00°0 %00°0 %ES* %02°*v HIB8°TT »LL°6S
1 9 H n 4 v d S N g
3 dAl 71 %S A d AJd~N3131 443 39VyY 3NV
S404N0S3d 11V 43A0 AINIIDI443 3YV43AV wte°El
% SS°2v : NOISS34dW0) NOIlvand
NOIL37dWOJ 123r0dd d¥0d4 Q3dIN03Y SAvA »I1

00 1SNUD 130d ¥YN3I-=11d NOD H62(=S = d4gdWNN 301
00 1dS 1SNQOD u9N3 HYTI-S = d4unWNN 301

S °ON = NOILVINDIVI AN3WNOLSSVY LINN

SONILC0Jd 3I1380N0J HLIM 3SNOHIuvM - NO11dIudS3Q [vT1l9E = d34dnNN SO 4V

60




0 0 0 0 Q 0 (] 0 Q 0 0 0 0 0 1 0 0 0 0 0 d 9
0 [} S S 0 0 0 0 0 0 0 0 (] 0 (] 2 2 1 1 1 S sl
0 0 [} ] 0 0 6 [} 0 0 ) 0 0 0 L] 0 0 .ot ot 9 ~ L 1]
(] 8 ] (] 9 9 2 € 1 | 1 t 1 1 e S S v v 9 L ]
gl Ay

0OIlvzrIilldin 3 JY4NOS 3IY I3 LVvOD ITHE9OY S 3¢ 104

ue [T sl i
ALIALLIVY Awmng v et

SS E 1)

g8 ul " 1

ALIALLIDVY Awmny 1 ot

u9 w9 (4} ot

N6 11 ®

ué L ]

ALIALLOV uniLlvAa v é

dal
NY

ul ' 9

ALIALLOV AmmNnO > €

ue 8y v s

NOT NOT t e

N9

1% < 1

oE et v ] 1

s2 se st st st v ]

a2 ol at at at et dl 4l ul ol el el el ul vt 1

uvan vy
ve ol st Ll 9 £ 124 €l 2l 1 ot 6 (] L 9 S v € 2 i SAVU 41w

00 LISNU) 1¥0d ¥9N3=11d NOD
00 1dS 1SNOD ®9N3

H621=% = ¥jumNN 30}
HY[1=6 = d3umN 301

L] *ON = NOILVINDIVI ANIWNOISSY LINN

SONIL1004 3ILIVINOD HAIA 3SNOH3I¥VA - NOILJIuDS30

I9119C = ds6mIN S)4v

61

T e




0 0 0 (] (] 0 [} o 9
0 ] 0 [} 0 0 0 st
v 0 [} 0 [} [ ] 0 L] vl
[} [} [} v 1] [ L] [ L]
01 Ivay
NOTLJVYZITLIULN 3 JUNO0OS Iy 3L1LVvVOD3u00 $Jde 401
NO ol (1}
a8 ae vl a1
ALIALLIV Awmng vl st
(1] v ae 41 v
we st o1
uv3in vy
L2 92 $2 (7] €2 22 12 SAww 39N

62

B o




AFCE NUMRFR = 34llal DESCRIPTION - WARFHOUSE wWITHM CONCRETE FOOTINGS

*SUMMARY OF TRONP UNIT ASSIGNMFENT

TOF NUMRFR = S-118H GEN PLT=ENGR CO+CBT BN«HVY
13 DAYS REQUIRED FOR PROJECT COMPLETION
26.66% AVERAGE EFFICIENCY OVER ALL RESOURCES
AVERAGE EFFICIENCEC VU RY Sw I LL TYPE

8 N S P A (2 H G L
29.19% 25.48% 23.08% 3.85% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

TOF NUMRER = S5-124H ENGR DUMP TRUCK CO
TOE NUMBFR - S-118H GEN PLT=ENGR CO+CAT BNsHVY

13 DAYS REQUIRED FOR PROJECT COMPLETION
26.66% AVERAGE EFFICIENCY OVER ALL RESOURCES
AVERAGE EFFICIEnmCY R Y Sx1tLL TYPE

8 N S P A E v H G L
29.19% 25.48% 23.08% 3.85% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

TOE NUMBFR = S=197H ENGR EQUIP & MNT CO. ABN
TOF NUMBFR = 5=3TH PLT=ENGR CRT CO«CBT BNsHVY

13 DAYS REQUIRED FOR PROJECT COMPLETION
16.16% AVERAGE EFFICIENCY OVER ALL RESOURCES
AVERAGE EFFICIENCY ay SxILtL TYPE
€

8 N S P A V] H 6 L
65.00% 7.29% 9.14% «67% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

TOF NUMRFR = S5-117H EQP & MNT CO+CAT BN, HVY
TOE NUMBER = 5-=129H CON PLT=ENGR PORT CONST CO

14 DAYS REQUIRED FOR PROJECT COMPLETION

15.28% AVERAGE EFFICIENCY OVER ALL RESOURCES

AVERAGE EFFICIENCY RY SkIULL TVYPF
S P A E u 6

A N H L
59.72% 11.81% 3.50% «62% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

TOF NUMBFR = S=]114H ENGR CONST SPT CO
TOE NUMRFR = 5=129H CON PLT=ENGR PORT CNANST CO

14 DAYS REQUIRED FOR PROJECT COMPLETION

13.33% AVEPAGE EFFICIENCY OVER ALL RESOURCES

AVERAGE EFFICIE~MCY Y S lILL TYyerF
s P A (3 v H (]

8 N L
59.72% 11.81% 4,20% «23% 0,00% 0.00% 0.00% 0.00% n.008 0.00%
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SAMPLE PROBLEM 2. INPUT DECK

OCOO0OONPNOOCOPO~CONINOD -

-

- -

N e

CARD
TYP
i 2ivaseusHort
“Lirs 2 6 S 6 1 & S
76 0 0 0 0 o 8 1
25 0 0 0 0 0 2 0
69 9 102 5S4 4R 29 53 22
9 0 0 0 0 S S5 7
20 0 3% 18 18 8 15 5
0o 0 o o 0 o 16 3
8 0 17 6 6 3 o0 1
17 6 8 S 2 7 80 12
] 3 o 8 s 2 1 8 &
I4 72 o o o o o 36 &
20 0 0 0 0 o0 8 1
0o 0 0o o0 0 2 72 6
6 0 0 0 o0 3 28 13
9 0 0 0 0 2 S5 19
25 10 16 & 2 31 S 17
7 0o 8 2 1 13 0 1
30 0 9 0 0 76 & 2
6 0 3 0 0 26 0 O
o 0 0 0 0 6 0 0
0 0 0 0 0 o0 0 O
IM455222vvyvy
WA 33 0
Z4341141 WAREHOUSE WITH CONCRETE FOOTINGS
m‘_ 6.8 0
1 2 21 38 1N 2
1 S 26 28 2
1 6 16 25 2
1 10 8 38 3
2 3 60 SN S
S 6 26 28 2
6 7 2010 1N B8P 1
7 8
8 9 6 28 2
MI{ 9 11 21 3N 3
10 12 39 36 3
11 14 70 58 3§ 2
16 15 72 4B &
16 17 76 4B &
17 18 46 4 B &
18 19 26 2N 2
3 s
10 13
12 164
I!?::i|s 16
p ¢ K3
v END OF INFORMATION
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5=3SHENGR COMBAT BN, CORPS
5=37THENGR CAT CO. CORPS
S=37THPLT-ENGR CAT CO+CBT BN.HVY
S=115SHENG CRT BNe HVY
S=11THEQP & MNT CO+CBT BNs HVY
S=118BHENGR COs ENGR CBT BNy HVY
S=118HHOR PLT=ENGR CO.CBT BN.HVY
S=118HGEN PLT=ENGR CO+CBT BNoHVY
S=19SHENGR CBT BN« ABN
S=197HENGR EQUIP & MNT CO, ABN
5=198HENGR CMBT CO. ABN
S=198HPLT-ENGR CHT COs ABN
S=S4HENGR LT EQUIP CO. ABN
§=-S8HENGR CPT SPT EQUIP CO
S=114HENGR CONST SPT CO
S=129HPORT CONSTR CO
S=129HCON PLT-ENGR PORT CONST CO
S=177HENGR PIPELINE CONST SPT CO
S=177HPL PLT-ENGR PIPLN CONST CO
S=124HENGR DUMP TRUCK CO
S=1264HTRK PLT-ENG DUMP TRUCK CO

SITE LAYOUT

FABRICATE FORMS

FABRICATE ANCHOR STRAPS
ASSEMBLE COLS. AND GIRDERS
FOOTING EXCAVATION

ERECT FORMS

CONCRETE WORK

CURE CONCRETE 3
STRIP FORMS

BACKFILL CONCRETE FOOTINGS
PRECUT ROOF FRAME

INSTALL COLS. AND GIRDERS
INSTALL ROOF FRAME

INSTALL ROOF DECK

INSTALL ROOF ING

CLEAN UP

DUMMY

DUMMY

OUMMY

DUMMY
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AFCS NUMBFR - Jalle) DESCRIPTION - WARFHOUSE wiTH CONCRETE FOOTINOS
RESOURCE UNCONSTRAINED CPM BAR CHARY

WALF nAYS ) 2 3 . s 6 1 " * 10 11 12 13 14 1S 16 17 18 19 20
TAIL MEAN
2 1A 18 18
&N N 2N
) I 28 28 2 28
i . w v 2w
«l 10 3 3B 3w W
2 SN SN SN SN
10 12 W 3\ 3w W
100 n DUMMY ACTIVITY
s s 28 28 28 28
3 L OUMMY ACTIVITY
12 s DUMMY ACTIVITY
6« 1 1
o~
w
h [ ] WAITING ACTIVITY
s o 2
s 1 ™
YoT eES AGGREGATE RESOURC E UTILIZATION
AVATL 10
° [ 6 .6 3 3 3 s s 2 2 1 ° ° ° ° 2 .
' » 2 2 2 5 s s 5 ° ° ° . ] ° ° ° 0 . 0 ° 3
° v 2 2 0 0 ° ° ° 0 1 o ° ] 0 ° °
WALF DAYS 21 22 23 24 25 26- 27 28 29 30 31 32 31 3% 35 3 3r 38 39 a0
TAIL MEAD
s n NN
11 14 38 38 R 38 kL]
v 2w 2v v 2v
16 1 4B 4B 4B 48 4B 4n
16 17 48 4B 4B 48 4B a8
15 16 DUMMY ACTIVITY
17 18 e
o1 RES AGG6REGATE RESOURC E UTILIZATION
AVAIL 1,0
] [ . 0 3 3 3 3 . I . . . " . 4 . I I .
o " 3 3 0 ° 0 o 0 ° ° ° ° 0 0 ° 0 0 0 ° ° o
° v ° ° ? 2 2 2 . ] ° ° ° ° ° ° ° ° .

HALF DAYS (3] 42 43 “ 45 L} 47

TAIL HEAD

17 18 L} [ ] AR

18 19 N 2N N 2N

Tov nES AGORESGSATE RESOURC € VUTILIZAaTION
AVAIL 10

[} L] 4 . [ (] 0

[ ] L] [] 0 [] 2 2 2 2

L] v [} L] L] 0 L] (]
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