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NETWORK ANALYSIS SYSTEMS GUIDE
FOREWORD

This guide provides information for Corps of Engineers
Construction and Engineering personnel in the application of
Network RAnalysis Systems. It is intended to give a basic
introduction to the two diagraming systems, precedence and
arrow diagraming, and to instruct the reader in the various
management uses of Network Analysis both when scheduling and
when updating the schedule to show progress.

The information given in this pamphlet replaces the
Network Analysis Systems Guide dated 31 August 1986. 'Basic
policy and procedure concerning the use of Network Analysis
are contained in the most current edition of ER 1-1-11.

Network Analysis scheduling systems encountered in the
field will fall in either of the two diagraming techniques
described herein. The Precedence system is by far the most
common one in use currently. Managers must understand the
system they are using. For a more detailed discussion of the
systems capabilities and instruction in the use of Network
Analysis, the PROSPECT course, 46NWAO1lA Project Scheduling
(NAS) is offered several times annually at various locations.

FOR THE COMMANDER:

. * ]

etz

OTIS WILLIAMS
Colonel, Corps of Engineers
Chief of Staff
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CHAPTER 1
INTRODUCTION

1-1. Purpose., This pamphlet provides information for Corps of
Engineers personnel in the application of Network Analysis Systems.

1-2. 2pplicability. This pamphlet is applicable to all FOA.

1-3. References., ER 1-1-11

1-4. Distrubution, Approved for public release; distribution is
unlimited.

1-5 General. The wide scope of computer software presently
gvailable on the market is recognized. The intent of this pamphlet
is not to attempt to describe all such systems but to give a basic
introduction to the elements of. diagraming and associated computer
reports of the two most prevalent Network Analysis systems
available at present. Examples of computer printouts are provided
illustrating some information which can be extracted through the
use gf various computer data sorts. Also the recommended method of
keeping the network schedule up to date and projecting the
gompletion of work based on updates is addressed. This pamphlet
illustrates the policies and specifications of ER 1-1-11. For a
more detailed understanding of Network Analysis, the PROSPECT
course,46NWAO1A, Project Scheduling (NAS), is recommended.
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CHAPTER 2
DEFINITION AND DEVELOPMENT

2-1. Definition,

a. There are many names used for network-analysms management
systems. These systems differ somewhat in their diagraming
techniques, notations, terminology, and computer programs, but
operate fundamentally in the same manner producing the same basic
information common to all of them. The term Network Analysis
Systems (NAS) is used by the Corps of Engineers to cover all such
systems.

b. The Corps of Engineers recognizes two NAS methods most
commonly used by industry, "Precedence" diagraming where the
activity is represented by a block and "Arrow diagraming" where the
activity is represented by an arrow. These two scheduling systems
employ significantly different diagraming technigques. The results
of analyses from these systems produce similar report data,
however, differences -exist between them which must be recognized
and understood. Precedence networks have become prevalent in the
scheduling industry.

c. Network Analysis Systems can produce a variety of
information. The procedures recommended herein include only those
considered to be most applicable to work administered by the Corps
‘of Engineers in the field of program planning, engineering des;gn,
construction, and operation and maintenance.

d. Where contracts require the use of Network Analysis
Systems by the contractor, it is not intended that any specific
Network Analysis System be designated as mandatory. Rather, it is
intended that construction contractors be permitted to use
procedures with which their management personnel are most familiar
and can use most effectively, as long as those procedures provide
the basic information required by the contract specifications. The
procedures and techniques described herein are acceptable. Other
programs exist which will provide the information specified in the
contract. A Standard Data Exchange Format has been developed which
allows transfer of basic data between participating programs.

e. NAS is not a new method of planning. It is a method
graphically portraying planning, which demands much greater detail
than was necessary under past procedures such as bar charts. It
displays the logic or order and interdependence of the various
activities in such a manner that they can be analyzed, so as to
produce much more meaningful data. The time and cost associated
with each task are used in mathematical computations which project
completion and payment due as progress is made on the project.

2-1
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2-2. Development.

a. Preparing the network diagram.  Someone who thoroughly
understands the project and knows how to accomplish the work or
someone with access to those who have'this information is the one
best able to prepare the diagram, or at least have direct :
management of the preparation. If a consultant is used, his or he
services should be limited to collecting and recording the basic
information from appropriate managers and providing computer
services for analysis and updating. Participation by responsible
project managers or superintendent is vital. A common failing can
occur if planning is left to an individual who is not directly
involved in the project. If this is the case, management will not
be committed to operate in accordance with the planning. Once the
network plan is divorced from actual project accomplishment or
becomes out of date with actual progress, it becomes useless.

b. The Logic Diagram. Network Analysis Systems function
primarily for time analysis. Consequently, the project to be
accomplished must be broken down into activities or tasks that
require time, whether or not they require effort or costs.
Normally, the degree of detail into which the project schedule is
divided is determined by the activities to which reasonable time
estimates can be applied. Of course, the degree of detail is also
influenced by the accuracy desired and the use to be made of the
system. TUsually greater detail results in greater accuracy, eince
better time estimates can be made for smaller pieces of work. Many
factors must be considered in determining the degree of detail to
be shown. Since the project manager must furnish the estimates and
use the data from the system, he or she should be involved in this
decision concerning the level of detail. State-of-the-art
computers handle large amounts of data very rapidly so that more
detail can be handled easily in analysis. However, activities must
be reviewed and updated by managers.
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CHAPTER 3
PRECEDENCE DIAGRAMING SYSTEM

a. Activities. The activities or work items in precedence are
shown in a block (Figure 3-1). The description of the activity is
usually shown in the top of the block as indicated with spaces
provided for activity identification number and the duration also.
Durations are estimated amounts of time that the activity is

- expected to take. Durations are usually expressed in work or
calandar days but can be expressed in other units of time. Each
activity is assigned a unigque work item identification number which
can be sequential but need not be.

b. logic Diagraming. The considerations for precedence logic
diagraming include three factors which should be considered:
(1) What must be finished before this activity can be started?
(2) What work can proceed concurrently with this activity?
(3) What work cannot start until this activity is finished?
When these questions are satisfied, activities can be arranged in
logical seguence. Precedence relationships are indicated by a
ieries of arrows between activities. They define the relationship
oetween the activities and they indicate interdependence but do not
represent work. In this aspect precedence diagrams are relatively
easy to construct. A sample precedence diagram is shown at Figure
3-2. B, C, and D cannot start until A is finished and B, C, and D
are parallel or concurrent with respect to each other. However, in
addition to the capability of relating the finish of one activity
to the start of the next the start of one activity can be related
to the 'start of another or the finish of one activity to the finish
of another. A start to start relationship as depicted in Figure 3-
5 in precedence indicates that the start of A must precede the
start of B. Similarly, a finish to finish relationship indicates
that the finish of A must precede the finish of B in Figure 3-6.

¢. Lag Factors. The relationships mentioned above may be
- assigned time factors. While a finish to start relationship
usually does not have a lag, it can (see Figure 3-4). Start to
start and finish to finish relationships usually are assigned lag
«~ factors as indicated by the 3-day lags in Figures 3-5 and 3-6.

d. Manual Analysis. This is rarely done when working with
precedence diagraming; however, it can be useful for illustration.
Relationships, when assigned time factors, must be considered in
the analysis forward and backward passes. Such lag factors often
dictate early and late starts and finishes. When doing a precedence

3-1
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GENERAL INFORMATION - PRECEDENT SYSTEM

A. Elements of the System.

1. Activity/Work Item: Includes description, duration, and work (Number Identifier)
enclosed in a node rather than shown on an arrow generally indicated similar to:

DESCRIPTION

1D
NUMBER | DURATION

. Figure 3«1
2. Logic Information: Indicated by position of nodes in relation to each other, arrows
are used to identify dependencies between nodes/activities.

B. Example of a Diagram: (A, B, C, D, E, F, and G are activities.)

DESCRIPT.
> 8 |DUR. .
DESCRIPT.
g |DurR |
DESCRIPT. >]l)ESC:RII"l’ DESCRIPT.
A _|DUR, ] c [DUR.‘ G_|DUR.
g [DESCRIPT. N lneschP‘r
D jDUR. F_JDUR.
Figure 3-2
C. Example of Dependencies:
START - START
DESCRIPTION FINISH - START DESCRIPTION
® DUR. * DUR.
FINISH - FINISH
Figure 3 -3

3-2
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PRECEDENT ACTIVITY DEPENDENCY RELATIONSHIPS WITH "LAG" FACT: ORS

| _ FINISH TO START
A __ PS8 > B RELATIONSHIP
(WITH LAG)

EXAMPLE: CONCRETE PLACEMENT [£) MUST BE FINISHED 3 DAYS BEFORE
FORMS CAN BE STRIPPED [EJ

Figure 3-4
B.
. ,_ START TO START
S » B RELATIONSHIP
(WITH LAG)

EXAMPLE: FORMS MAY BE STRIPPED [ 3 DAYS AFTER THE START OF CONCRETE
PLACEMENT &)

Figure 3-5
C.
FINISH TO FINISH
B RELATIONSHIP
(WITH LAG)

EXAMPLE: FORM STRIPPING (E] CANNOT BE FINISHED UNTIL 3 DAYS AFTER THE
FINISH OF CONCRETE PLACEMENT [&]

Figure 3-6

v 3-3
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forward pass, if a selection is requlred between the results of two
calculations, the larger answer is selected. Similarly, in a
precedence backward pass a selection is resolved by selecting the
least of the values indicated. Conventionally, the Early Start
(ES), Early Finish (EF), Late Start (LS), and Late Finish (LF) are
shown as indicated on the sample activity in Figure 3-7. One
should note that the lag factors between activities can influence
the starts and finishes to the extent that the (ES) and (EF) for an
activity may not differ by the activity duration and, likewise, the
- (LS) and (LF) may not.

e. The Critical Path. In a precedence network the critical
path consists of a chain of activities controlling the length of
the project. In addition, if start to start or finish to finish
relationships are included, the critical path may include some of
these lag times. An activity or the critical path will display the
characteristics of equal early and late start and finish dates and
the difference between the start and finish equal to the duration.
If, however, a start to start or a finish to finish relationship is
critical, the start of an activity may be critical but not the
finish. Likewise, the finish may be critical but not the start.
Note Activities 6 and 9 on Figure 3-7 evince these conditions.

f. Activity Data. The most common data elements relevant to
activities are as follow

(1) Early Start (ES) is the earliest date an activity can be
started. It is the earliest time the activity can start due to the
latest early finish time of a predecessor activity or from a start
lag from a predecessor activity. The ES for activity 5 is 15
(Figure 3-7).

(2) Early Finish (EF) is the earliest date an activity can be
completed and is found by adding the duration. (D) to the ES or from
a finish lag from a predecessor activity. For Activity 6, EF is 26
(Figure 3-7)

(3) Late Finish (LF) is the latest date an activity can be
finished and permit the project to be completed on time.. It is
derived by subtracting from the late start of a successor activity
or by subtracting through a finish lag from a successor activity.
For activity 4, the LF is 24 (Figure 3-7).

(4) Late Start (LS) is the latest date an activity can start
without delaying final completion of the project. For any activityv
it is found by subtracting the duration time from the LF or by
subtracting through a start lag from a successor activity. 1In
Figure 3-7, the late start for activity 7 is LF minus the duration,
or 26-4=22. The late start for activity € is the late start of
activity 7 minus the one-day start lag, or 22-Sl=21.
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(5) Total Float (TF) is the amount of time available for
scheduling an activity. It is the time that start of an activity
can be delayed beyond the ES without affecting the final completion
date of the project. It is the difference between the early start
and late start (LS-ES) or early finish and late finish (LF-EF) of
any given activity. Notice that any of these calculations yields an
answer of 0 for a critical activity. Total float must be ‘
calculated in one of the above ways since it does not appear
directly on the diagram. In the Precedence diagramming system, if
start to start or finish to finish lags are used, it is possible
for the total float on the start and finish of an activity to
differ. 1In such an instance the start float may be more critical
(smaller) than the finish float or vice versa. Total float is the
most significant float calculation. Free float (FF)is a feature
which signifies only float available without affecting the next
activity early start. The only concept that has significant value
in contract management is total float. The critical path (TF=0)
forlFigure¢3-7 is A (#1), B (#2),D (#5), S1 lag, G (#7), H (#8),

F4 lag.

g. Activity Data. If start to start or finish to finish
relationships are included, they may dictate the Early Start (ES),
Late Start (LS), Early Finish (EF), or Late Finish (LF) dates for
an activity in such a way that (ES) + Duration is not the (EF) and
LF - Duration is not the (LS). This occurs when that the start to
start lags and the finish to finish lags dictate a period between
start and finish longer than the activity duration.

NE
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CHAPTER 4
COMPUTER ANALYSIS

‘ . When the logic diagram has been
developed with descriptions, activity numbers, and estimated
duration times for the activities, all other analysis computations
can be made by computer with the results listed in tabular format
_on printouts which are easy to read and use. In the Precedence
diagraming system, the input information needed by the computer
includes the following for each activity; activity identification
number, duration time, activity description, the predecessor and
successor activities, and any start to start or finish to finish
relationships and lag times. Other information such as activity
cost, contractor, subcontractor or Government responsibility can
also be entered if desired. The computer should also be told what
output information is desired in each report. Information can be
sorted by any data desired. Some useful sorts are as follows:

a. Work Activity Number Sort. A work item sort for precedence
diagrams provides a convenient listing to locate any one activity
quickly. It is the "dictionary" sort of activities in order of
work item number for the precedence system.

b. Predecessor/Successor Report. In the precedence system, a
report of what activities precede and what activities follow any
activity is available. These reports are necessary for complete
analysis of the precedence logic. '

c. Late Start Sort. A listing of activities by late start
dates arranges the activities in chronological order of start dates
which must be met to maintain schedule. 2all activities with must
start dates for the next report period can be quickly identified.

d. Early Start Sort. 2 tabulation of activities by early
start dates will group those activities which can be started during
the next report period. This provides the manager with the work
which can start and the dates on which he or she may begin it.

e. Late Finish Sort. A listing of activities in
chronological order of late finish dates provides a means to
quickly locate all activities which must be finished during the
next report period, and the dates which must be met to maintain or
to regain the schedule.

f. Early Finish Sort. A listing of activities in
chronological order of early finish dates provides a means to
quickly locate all activities which can be finished during the next
report period. -

N ¥
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g. TResponsibility Sort. If contractor, subcontractor,
_Government, etc. responsibility has been entered as an activity
resource, a report can be extracted in groupings of responsibility
as coded. These reports are useful to distribute assigned schedule.
dates to various responsible parties such as subcontractors.

h. Total Float Sort. A listing of activities in order of
total float identifies the critical path and other float paths in
ascending order of float. As the float value of a path increases
its criticality decreases. If the report secondary sort is by
early start the paths will appear in order. This listing is wvery
useful for a number of reasons. The date on the early finish of
the final critical activity projects the completion of the project.
The critical activities controlling this completion are displayed
together in order. The next groups of‘activities-which:are'nearly
as critical are displayed together grouped in ascending order of
float. Most computer software systems allow the fixation of the
late finish of the final critical activity on any date such as the
current contract completion date. If the projected early project
finish slips beyond this date, a megative float calculation will
result on the critical path and perhaps on other nearly critical
paths. This provides a display of where, by how much, and on whlch
activities the project must be accelerated to regain schedule.
Slmllarly, if the projected early finish of the last critical
activity falls earlier than the fixed contract completion date, the
most critical path will display a positive float value.

i. TReports. If activity costs ‘have been assigned to each
act1v1ty that represents a cost item, cost reports can be generated
projecting possible payment based on early or late sort
arrangements. These reports allow an early and late fund
requirement prediction.
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CHAPTER 5
‘MANAGEMENT

Use of Management Data,

a. Information. Network Analysis provides information which
the Gantt (bar) chart does not provide, such as:

(1) Which specific activities control the total time requlred
to accomplish the progect the critical path.

(2) Time parameters within which each activity can and must
be done to meet the completion date for a project. These are
defined by the early start and late finish dates for each activity.

(3) Degree of criticality and latitude available for
scheduling each activity (float or slack).

(4) 1Identification of all activities which must be started or
finished during any selected time period in order to meet a
required completion date for the project.

(5) Identification of all activities which could be started
during any selected time period.

. (6) Impact of delays and variations from original activity
time estimates and/or logic on other activities and the overall
project.

' (7) 1Identification of the causes for past delays and which
activities need attention in the future to make up the lost time.

. b. TUse of Network Analysis Reports. The manager must be able
to obtain appropriate management information rapidly if this
information is to be useful. It is easily obtained from computer
print-outs arranged in appropriate sorts. Figure 5-1 is a copy of
@ listing of activities in the activity number order with budget
amounts for appropriate activities. Figure 5-2 is a reprint of the
same data computer sorted by early finish and abbreviated to
indicate only those activities that can finish in the months of
July and August 1994. Figure 5-3 is another reprint of the same
data reprint computer sorted by early start and abbreviated to show
only those activities which can start in July and August 1994. To
reduce the volume of data printed, limit the early and late start
and finish sorts to the upcoming month or two. Figure 5-4 is a list
of the activities which are the Government's responsibility. Figure
5-5 and 5-6 are computer sorts ordered by late finish and late
start in the months of July and August 1994. Figure 5-7 is a
listing of all activities that involve responsibility of the

5-1
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mechanical/ electrical subcontractor with budget figures included.
Note that the late start and finish columns have been erased in
this report. Figure 5-8 is another abbreviated reprint computer
sorted by Total Float less than 14 days. Note the critical path
consists of activities with 0 total float. These activities are in
order due to a secondary sort by the early start date. The
critical path is followed in order by a path sharing 1 day total
float then 5, 7, 12, and 13 days. Figure 5-9 is a listing of the
activities listed by activity number including all predecessor and
successor activities for each activity. These are noted by PR and
SU, respectively. A predecessor/successor report is necessary in
order to review and understand the logic of the project diagram.
While the diagram can be computer plotted, the activity to activity
relationships are often difficult if not impossible to view
accurately. Figure 5-10 is a sample of the diagram printed from
this data. Note that it is impossible to follow the logic from
such a reduced diagram or even one on a larger scale. This series
of reports is provided to illustrate the various reports that are
available to manage a project. The Government manager should select
only those reports which he or she deems necessary or de51gn others
to his or her liking.
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Taenivity omigReM oo ACTIVITY DESCRIPTION EAMLY EARLY  LATE LATE TOTAL
) DUR DUR x SUDGET EARNED  START  FINISH  START  FINISH FLOAT
"""" @ 30 30 07 beLivER hook oECK MATERIALS | 1eAU96 kSEP9R DECOR AN 11
S0 15 15 0 COVERWHENT APPROVE RoOF 8 SHEE O st 1saese  Teovek 2toves 98
« St 20 20 0 COVEMMERT APPROVE K-NAY PROTE O et oMok amoved ibecsk 118
2 1’ 5 0 DELIVER DOOR CANOPIES & sews 'm ':: 16AUGHS  290CTOL  1OMAYSS 28JM98 267
s3 30 30 0 GOVERNMERT TEst & »m PAIN " . AUGO4  30AUGOR  18FER9S 1SMARDS 201
$¢ 3 30 o GOVERNMENT APPROVE golou AP, " 60 1AUGHE  30AUGOL 21APRSS 20MATSS 263
ss 20 20 0 : mqv APPROVE #1LLUORK 0 0 juusv& 20AUGO4  20JANOS  12FERSS 176
s6 30 30 0 COVERNNENT ApPROVE & COLOR SEL © AUGOL  30AUGOR  25HARDS 23APRGS 234
7 3 3 o BOVERWHENT APPROVE. CASEVORK ::. ::: 16AUGP4  14SEPOR  11JANSS  OFERSS 148
o 58 30 3 0 GOVERNMENT APPROVE NOSPITAL & o0 b 16AUGY4  14SEPO4  DECOA  30DECO4  fo7
o 9 20 2 o cOvERMENT AppRove Misc. Bt L MU 2GS weos Zmenss s
62 10 to 0 ROUGH 1N UNDER SASEMENT +6000.60 o0 18AUGO4  25AUG94  17AUGOL  26AUGHE - Y
63 45 5 0 DELIVER PAN FORMS 0 o0 SAUGIR  19SEPOR  214EPOK  dovos “
& 9 90 q FARRICATE & DELIVER METAL % . - aum 3NOV94  24SEPOL  24DECOA $1
6 45 48 0 FABRICATE & DELIVER STEEL cm'tsn;uos A o 21AUG94  4OCTOA  1O0NOVOL  24DECO4 81
6 %0 9 0 FABRICATE & DELIVER STRUCT, STEEL 21AUGO4  iBNOVOR  fOCTO4  29DECH4 1]
&7 2 2 0 SAUPLE MASONRY PANEL 73000.%0 % sosepos  focton ZiANSS 2tims s
68 % % 0 FABRICATE & DELIVER NETAL uzm: ::: 200694  1BNOVOS 300CI96 27UAN9S 70
6 120 120 o0 DELIVER BUfLDER’S HARDMARE ~ 31AUG94  26DECO4  11NOVOL  10MARSS 72
7 % 9% 0 FABRICATE & DELIVER ALUM. :33323:‘:” ' .90 SSEPOL  3DECO4 11DECOA OMARSS 97
71 3% 30 0 OELIVER LATR & PLASTER mmm ',W 0 31AUGOS 20SEPOA 23FEBOS 24MARSS 176
T2 45 &S 0 DELIVER CERANIC TILE WATERIAL "7 15sEP9s  290CTO4 26FERSS 11APRYS 164
77 90 9 O DELIVER TOILET PARTITIONS l‘:gggéggms O setpor  oecos imeros femnss 228
7% 150 150 0 DELIVER PLUMB. FIXTURES ”:g:oo éguow. o 31AUGP4  270AN9S ISDECOS 17MAYSS 110

215000.00 .00

tirnrn B 1 rAnt
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REPORT DATE 6MARDS AUN NO. St
13:09
SCHEDULE REPORT WITH ACTIVITY BUDGETS

ACTIVITY  ORIC REM

10 bUR DUR ]
........ ;; 120 120 0
7% 6 60 0

A T

78 48 A4S 0

™ 6 6 o

80 120 120 0

81 4 &8 o

62 150 150 O

83 180 180 0

8 9 90 0

5 16 1 0

8 30 3 0

.14 "“ u L

M 2 2 o

(] LI 0

9 10 10 o

92 10 10 0

o3 0 20 ]

() S0 SO 0

1 2 S0 S0 0

or 18 18 0

98 63 6 0

144 70 70 0

100 S s 0

Figure 5-1-COnt.

L]

PRIMAVERA PROJECT PLANNER PRECEDENCE REPORT START DATE {JULDSG "Fllt DATE 14AUGOS*
DATA DATE  1JULD% m%e ¥o. &
ACTIVITY DESCRIPTION EARLY EARLY  LAfE (ATE  TOTAL
BUDGET EARNED START  FINISH  START  FINISH FLOAT
DELIVER ELECTRICAL nm‘ns:‘ & EQUIPNENT 3$1AUGOS zu;éé;; ii?é;;s‘ 14498 68
o ~ 113000.00 . S
FASRICATE R DELIVER SHEETMETAL\ROOF 16AUGHE  140CTO% 22M0VD4 20JAN9S - o8
OELIVER PROTECTION mtm‘un o "7 21auco4  Swoves 120ECOs 2¢FEd9s 113
00. 00
DELIVER PAINT MATERIALS 31AUGOA  140CT94 20MARDS  3MAYYS 201
OELIVER VINYL WALL COVERING T 31AUGOA  290CT94  2IMAYSS  19JULOS 263
00 , , _
TABRICATE & DELIVER nnum’z o0 21AUG94  180ECYA  13FEBDS 120UN9S 176
. 00
DELIVER RESILIENT FLOOR mfnmsm 31AUCO4  140CTOL 24APROS  TJUNSS 238
7500. . B o o
DELIVER CASEVORK 8600000 1SSEP04  11PEBOS 10FEBOS  OUSN9S 148
DELIVER MOSPITAL chtu:ntw‘s's:mmm 1SSEPOA  13MARDS  SIDECOA 28JUNSS 107
15000. . , , ,
. DELIVER WISC. SUILDING ml;:&r’ o0 “ztmm 18MOVO4  21APR9S 19JULDS 23
foOtINGS & PLINTNS N T 2IAUGOS  SSEPOR 21AUGOL  Setpfk O
o 22800.00 00 . oy . )
GRADEBEANS ’ _ . BSEPOL  SocToé  SSEP9L  Socios 0
, 50000.00 .00 , o _
SASEMENT FOUNDATION SLASS tigemsw o0 26AUGOL  BSEPOL  27AUCOHL  9sEPO4 1
GASEMENT UALLS . o OSEPOL  208EPOL  10SEPOL  30SEPOS 1
o 22500.00 00 4 .
DANPROGE NG 1500.60 30SEPOL  AOCTOX  10CI94  Soctod A
00. . :
GATKFILL & GRADE UNDER wugg« “ 60CT94  150CT9%  80CTO4  150CTIO4 0
’ w. - ) . i . i
BASENENT STEPS & LAWDINGS ‘st _ 80CTOR  150CTOL  1SJANOS  240AN9S 101
30% UNDERFLOOR MECH. & m‘cg N 'm T teociob  4movek  140CTOL  dnoves )
FORM, PLACE, £ CURE PAN m:;_s & BEANS T SHOVOL 24DECOL  SNOVOR  24DECOS ]
, 00.00 .00 , .
70X UNDERFLOOR MECH. & mfis;oo " SNOVOR 24DECO4  SNOVORX  24DECO4 0
CONCRETE TOPPING FiLL zm'm' T 250ECOA 11JANOS  TREROS 24rERSS 44
.00 . .
ELECTRICAL ROUGH tH — 250ECOL  2SFEBOS  LFEB9S  TAPRYS 4
MECHANICAL & PLUMSING Ro'u'o!: . 'm 'm BUECOL  AMARSS 28JAN9S  TAPRSS 34
ERECT STEEL COLUNMS & METAL BUCKS - 7 2SDECOL 20DECOA 25DECO4  29DECO 0
$000.00 .00
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.oygreen Construction Compsny
REPORT DATE 6MARDS RUN NO.

13:09
SCHEDULE REPORT WITH ACTIVITY

ACTIVITY  ORIG REM

54
BUDGETS

PRIMAVERA PROJECT Punai.

PRIMAVERA PROJECT PLANNER PRECEDENCE REPORT

ACTIVITY DESCRIPTION
BUDGE?

EARNED

DA DISPENSARY, ucxunb AF8, TEXAS
START DATE 1JUL94 FIN DATE 14AUGYS*
DATA DATE  1JULDA PAGE NO, L

.............................

EARLY  EARLY LATE LATE  TOTAL
START  FINISH  START  FINISH FLOAT

.....................................................................................................................

10 DUR DUR 3
102 10 10 0
103 27 27 0
108 1% 1 o
19 12 12 o0
1m0 21 2 0
M W %0
113 S6 S6. O
114 42 42 O
116 1 1 0
120 % 1% 0
129 4 W% ]
122 2 2 o
1 35 35 0
125 12 12 0
128 17 17 0
136 28 28 0
133 70 70 O
139 45 4 0
wo 42 42 0
f4t 30 30 0
"W 1% %o
“s 16 16 0
w21 0
“ws 16 16 0

ERECT STRUCTURAL STEEL £ Joists
_ , 17500.00
EXTERIOR MASONRY WALLS

INSTALL MECHANICAL EQUIPMENT
50X COMPLETE PAINT & FINISN

o ~ 32%00.00
INSTALL ELECTRICAL FIXTURES & EQUIPMENT

: . , 15000.00
INSTALL PLUMBING FINTURES & EQUIPMENT

B . 12500.00
VINYL VALL cOvER o
N . $000.00
INSTALL 50X WHILLWORK A
o __ 7500.00
INSTALL RESILIENT FLOORS
, y 7500.00
COMPLETE MILLWORK
7500.00

300ECO4 25JANYS 25JANDS 20FEB9S 26
260AN9S  BFERYS YIMARDS  24MARGS 44
DIANDS 20JANDS  OUANOS  20JANSS 0

00 _ e ,
oo 21JAN9S  10FEB9S  21JANOS 10FERTS ]

2UANDS  1SJANGS  2BJANGS  1DFEBTS 2

00 ,
oo 115E89S  TAPROS 11REEOS  TAPROS 0
B il i —

.

.00
" 11FEB0S  24FEB9S  2SMARDS  7APRYS 42
BAPRSS S1APROS  BAPROS  21APRDS [

" 25HARSS  TAPROS 20APROS  SWAVOS 24

" 25MARDS  1SABROS 12ABROS  SMAYSST 48
'_o_b 20ABR9S  26MAYOS 2TAPRSS IWAVSS S

C2bn5s  SAYS 224PR95 BMNS 0

»

.00
.00
.00
.00
.00

o 47500.00
INSTALL METAL DOORS & ALUMINUM ENTRANCE
_ o 10000.00
INSTALL ROOF DECK o
_ o 47500.00
ROOFING & SHEET METAL 00
INSTALL METAL WINDOUS B
, - 2500.00
ATRCONDITIONING DUCTMORK )
o . ) 115000.00
 INTERIOR PARTITIONS -
o #5000.00
§tuceo o
" N 10000.00
CEILING SUSPENSION SYSTEN & INSULATION
L . ’ 27500.00.
PLASTER UALLS o
» . $000.00
cenmiit Tite o
o o , 23500.00
ACOUSTIC & OVWER CEILINGS =
, o 35000.00
PLASTER CEILINGS ) _
, _4000.00
TOILET PARTITIONS & ACCESSORIES
o 3500.00
30% PAINT & RintsH o
19500.00

.00
.00

.00

T ISAPROS  BAYOS 1TANOS  2MUGeS 92
0 AMAYSS 31MAYSS  AMAYSS 3UMAYSS 0
LHAYSS 1250095 1BMATYS  284ULPS 14
10N9S  ISJULSS  1Juk95 1595 ©
100095 120UL55 1598 285095 14
1405 30JUNDS 270UM9S 264095 26
1MD5  14JUN9S 200005 2MUGHS 49
1JUNDS  165M9S  13JUNOS  2BaUNDS {2
T fames 20JuN9s RS 28ames 7
0 yrimss 2nes soames fsass o 13

Figure 5-1 Cont.
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13:09

SCHEDULE REPORT WITH ACTIVITY BUDGETS DATA DATE  1JULO4 PAGE NO. 6
Tacrviry omenenw ACTIVITY DESCRIPTION EAMLY EARLY  LATE  LATE  TOTAL
10 DUR  DUR x SUDGET EARNED  START  FINISH  START  FINISH FLOAT
"""" 150 330 COVERWENT TEST X-AY PROTECTION  220M58 20AM95 JLM9S  2Aces 39
5 24 2 o0 INSTALL CASEVORK " % samss 1sanes oS Buces 1
152 35 335 0 INSTALL WOSPITAL & MISCELLANROUS CQUIPWENT  “*° 220M98 263098 20am9S  2ass 7
15 0w o®w 0 INSTALL WiSCELLANEOUS wunf:uﬁéuzmm :: 20M95  SaA95 200195  Mvers 28
5% 10 10 o INSTALL bout CANOPIES & ma;swm - - 204AN08  AFESDS 200N9S  2M0095 179
15 1B 18 0 20X PAINT & FINiSH 13000.00 » 16HAYS  2AU98  16JULS  2AUcoS 0
< 15 7 1 o mAHfiulmu& $000.00 o0 SAUGHS  OAUGSS  3AUGYS  SAUGHS 0
157 48 &8 O DELIVER OUTSIDE eLEC. & mnm‘:av. o0 16AUGDS  20SEPOA  1BDECOS S1JANDS 124
140 60 6 0 DELIVER & muu S1ohM m;:aw o o0 21AUGO4  190CTOL  3MARDS  1MAYSS 194
16t 48 &S 0 OUTSIDE PLUMEBING o _ B0SEPOL  13NOVOL 1BRMARS  IMAYSS 189
2 9% 9% 0 - OUTSIDE ELECTRICAL '::z:: : SUSEP94 28DECOA  1FERSS  TMAYSS 124
1wy 42 &2 o0 SUBGRADE & BAsE .m PAVING 8730000 0 290ELO4  BrENos au\m 122009 124
168 20 21 o cuRb & outiER » 50008.00 o Orefos  IMARSS 13JUROS  3a9S 128
1 21 2 0 SIDEUALKS 20066.60 o 24ARYS  2ARSS 4IPS 2&:‘019‘3_ 24
10 10 10 o© ASPHALT PAVING $2%60.00 5 SURSS  11mAres  1SJUL9S  264UL9s 1}5
172 16 16 O TopsoiL & FiNE GRADING - "m.m . Mﬁ TAPROS 25ML98  9AUGES 124 |
(72 JONE T T S TEST MECHANICAL & ELECTRICAL EQUIPMENY 1398 28JUL9S 2TJUL9S  YAUGTS "
m s s 0 seLL Jos ”mm '_°° 10AUGS  14AUGSS 10AUGPS 14AUGSS O
5000.00 00
REPORT TOTAL - 3000000.00 .00

Figure 5-1 Cont.
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. v vonstruction Compeny _ PRINAVERA PROJECT PLANK. OA DISPENSARY, LACKLAND AFB, TEXAS

REPORT DATE 13:222‘ rm Mo, &9 PRINAVERA PROJECT PLANNER PRECEDENCE REPORT START DATE .IJUIQR FIN DATE 14AUGHS*
EARLY FINISN WEXT TWO MONTHS DATA DATE  1JUL94 PAcE NO.
Tacnviny omewew ACTIVITY bEscRIPTIOn EARLY EARLY  LATE LATE  TOTAL
1o oUR OUR  § SIART  FINISW START  FINISH FLOAT
TTTTY T T o wotice o pocees I 1INPE TAASE TN 0
2 ! A 4 [ poBiLize & LAvour 2008 BANTE 2THAOE  2MUaDd 3 ]
1A L B | I | CONCRETE DESION MR ' 006 16508  Saiads ZoMmes 38
. & 20 20 o SUBNIT SNOP DRAWINGS PAN FORNS 2NN ANOE ITAGDS  StePdk 48
i S 2 20 © SUBNIT SHOP DRANINGS MRTAL DOORS 2O 1RO 22Mo9A  fosered 8¢
0 % W o ROUGH GRADE & BXCAVATE SUILDIN PANOL 22MARIC  SwEOE  t4Aeds 3
50 3% © SUBNIT & APPROVE NECH/BLEC R.1 MK IR SARR  fAvent 1
6 3% 3 o SURNIT SnoP DRAWINGS stavet, Sti. & Joiste 2AGt S1AR0C 1tauchd  10seres &Y
3 3 S o " SUBMIT BNOP DRAUINGS METAL WiNOOMS © 2MNSA SIANL 10sEPDE  SocTb TO
7T 3 3% 0O SUSNIT LESTS & SAMPLES DUILDERS MARDUMAE 2O 3HANNL f2sepk tlocik T2
o T 3% % o SUBHIT RODP & SNEET MET SHOP DRAY . .UiNgé 2NPL SIANGL  BOCTOL  dNovek 98
© 12 3 3% o SURRIT PLUMBING PIXTURES & NEC 2ANE SIAROE 200CIDE 1BNOVL 190
1 3 30 o SUBHIT X-RAY PROTECTION N4 31ANPL 2SocToé 2MMovek 143
® 3 3 o PRE-GUALTFY VELDERS A% S1D8 Sowovid  29DECos 1)
13 30 30 0 - SUBRIT BLECTRIC PRNTURES & BQULP, 2508 $1009¢ 1TDECTE 1SIANOS 168
2?2 3 3 0 SUBMIT $HOP BRAUINGS NILLUORK 209 S1AN9L FSoecok 28JAN9S 174
20 3 30 o waNit PAINT SAPLES C a0 S1ANGE 10INOS rvesss  2of
23 3 3 b SUSNIT RESILIENT FLOOR SANPLES QN S1ANOE 23FESOS 2AMRTS 238
% 30 30 .o SUBMIT Misc. BuiLDiNg ealiPmentit JANDL 31ULPE  HARDS  SIRARSS 243
21 3 30 0 SUBNIT VINYL WMLL CovERiNg . CANNOL SINAIR  22ARDS  20APRYS 263
18 385 38 0 SUBNIT & APPROVE SNOP DRUG, REINP. STEEL 9% Sauadt SNt SAucYL °
3 15 18 0 QOVERNNENT APPROVE PAN FORWS 225094 St  asEP9h 2osepohk 44
36 15 18 o0 COVERMMENT APPROVE METAL DOOR 20004 SAUGOh  118EPO%  2ssEPA 8
31 32 %2 o OEMOLITION & S1TE GRADING OMRPE  GAUGIL SIDECHL S1JANSS 173

Figure 5-2
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i emee v mieaes UM UEOrENDARE, LALKLAND AIS, TEXAS
REPORT DATE 1SNOVP4 RUW NO. 41 PRIMAVERA PROJECT PLANNER PRECEDENCE REPORT START DATE 1JULDL FIN DATE 14AUGHSY

EARLY FINISH m:(:‘wo HONTHE DATA DATE  1AROL PACE NO. 2
Tactviry omenew ACTIVITY petCRIPTION R EAMY  LATE LATE TOTAL
10 bR bUm X : START  FINISR  START  FINISH FLOAT
"""" 36 15 18 0 DELIVER MECMANICAL & BLECTRICAL RI. MAT.  JAKRD 1SMNSE  2MN94 1eAN®d
8 48 4 o SUBHIT NP DRUCS, ALLM. ENTRA AN 1SA9s  TOCTOE 20M0V04 97
S0 15 18 0 QOVERNMENT APPROVE RODF & ShEE fAeod  15AUGPL  Tnovos 2NV 98
" 48 4s ¢ SBNIT & APPROVE SHOP ORNG. MISC. NETAL 2R 15AUGPL 1TOCTO4 Somoved o7
33 48 48 o SUBRIT NOSPITAL & MiSC. BOUIPMENT 2008 1SAUGOS 1TOCIE  Somoved 107
32 48 48 O SUSHIT & APPROVE MASOMRY MATER UL 15AUcH6  2%0CTO4  Boecod 148
- o 48 s 0 SUNIE & APPROVE ROOF BECK SO 20006 1SMNOS 2000194  SoECM 118
2 4 4 0 SUBNIT & APPROVE S ORVG OF & 2008 1SMBP4  SwOVOL  fToecod 12
N 4 s SUBNIT $NOP DRAUINGS CASEWORK 20UL94  1SAUGOL  2TWOVOR  10JANDS 148
10 43 48 @ Uit cerantc TiLe 2MM94  1SAUGDL  1IDECOS  24sMNPS 164
w 9 43 is o SBHIT LATR & PLASTER 20008 VSNOL 2SocHd  Treess 178
é " s s e SUBMIT 1OILET PARTITIONS & AEe AL 1SAUGOL  121ER98 20Mm9s 228
19 48 &8 0 SUMNIT & APPROVE DODR CANOPIES . 2096 1SAN 26008 SATes 247
4 15 18 0 DELIVER REINFORCING STREL SAUGOL  20aU0PE  AaieOd  20AUDd ]
3y 2 0 @ COVERNNENT APPROVE STRUCT. $18 NG90 200094 115EP04 Soseepd A1
» 20 2  GOVENSIENT APPROVE METAL UINDO 1AUGS.  20AUG94 100CIOK 290CIO4 79
st 220 2 o COVERNNENT APPAOVE K-RAY PhotE T T L
s 20 20 o COVERWENT APPROVE WILLUORK 1AV, J0MUGDG  20JANDS 12rE098 176
9 20 20 O QOVERNMENT APPROVE MiSC. BUILD TAUOL 20M094  TAPRDS 20aPR9s 248
6 10 10 o ROUGH 1N UNDER BASENENT | 16ARDE 2SAUGIA  ITARDS 20amek o
0 30 3 0 COVERIMENT APPROVE SUSLOER'S N TAUGHS  S0AUGHL  120CTD4  1ONOVIL 1
& 3 3 O OOVE. APPROVE PLUMS, FIKTURES 1AUR94  J0MIROL  ONOVPL  ftioecod 110
4% 3 3% o QOVERNNENT APPROVE ELEC. FINTY ' A4  S0AUGod  16JANDS  14rERsS 168
2 1518 0 OOVERMMENT APPROVE LATR & PLAS 16AUGOS  S0MINOP4  OreN9S 227km9s 174

Figure 5-2 cont.
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.t o vonstruction Compeny
REPORT DATE "3"1’2‘ UM 0.
EARLY FINISH NEXT TWO MONTHS

ACTIVITY  ORI@ n‘m
10 oUR

X
s3 30 30 0
s6 30 30 ]
s 30 30 0

wn

!

‘..l

—

PRIMAVERA PROJECT PLi~wEn

DATA DATE  1JULD4 PACE NO.

ACTIVITY DESCRIPTION EARLY

START

COVERIMENT TEST & APPROVE PAIN Ao
GOVERNMENT APPROVE & COLOR $EL 1AUd
GOVERNNENT APPROVE COLOR SAWP. 1AVGo4

Figure 5-2 Cont.

!Mll LATE LATE
flll!ﬂ "MF Finise

JOMRPE 10FER9S  1PMARDS
SOAUGDA  ZSHARDS  Z3APRSS
S0AGD4  21APRDS  Z0MATDS

..................................................

DA DISPENSARY, LACKLAND AFB, TEXAS

CRIMAVERA PROJECY PLANNER PRECEDENCE REPORY START DATE 1JULO4 FIN DATE 14AUGHS*

L]

ToTAL
FLOAT

L6 320 TIE
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MEFUNE URIE 1ORUYTS nUN WU, -0 FRIPAMEILIA FRUYLLI FLANNLH § RLLEPLENLE HErURE IRt BRI 1ULYS TIN UAIE ISAULYD™
9:32
H

EARLY START WEXT TWO MOMTNS DATA DATE  1JULPL PAGE ¥o, )
Cherwry omenew ACTIVITY pescaibtion EMLY  EARLY LATE LATE  ToTAL
) bR DU START  FINISN  START  FINISH FLOAT
""""" VY e T i o erocess  tAAse fieh tanee tanse o
15 33 33 0 SUSHIT & APPROVE SNOP DAVG. REINF. STEEL 0P SAUGTE  20UL96  SAUCHA ]
$ 30 % o SINIT & APPROVE HECH/ELEC N | 2NN SN SN AUESE
2 1 1 0 mosiLIzE & LAYOUT M QIRE TIN9E  2NeOE 28
r 15 18 0 CONCRETE DESION WIX 2AN0E 16JND4  GAUGHS 20AUGPA  3S
50 0 o SUBNIT SHOP DRAINGS STRUCT. $7L. & JoisTe 2AN9L S1OL f2asa9k  10sepok At
¢ 20 2 -0 SUSNIT SHOP DRAVINGS PAR FORRS AAMOE 2N TMIGOE  SSEPOL 46
S 20 2 0 SUBNIT SHOP DRANINGS METAL SOORS NI 21ANDE  22WGH4  J0sEPDY st
33 3 30 o SUSHIT SNOP DRAMINGS METAL WIWDOUS AL S1INOL 108EPOL  DoCTO4 TO
03 8 | s LieTs & sueLes suneens maowe QAN SIS 12ep98 focIot T2
4 48 O SUBHIT SNOP BAVGS. ALUN. ENTRA 20ULPC  1SAUCHS  TOCTIOb 20mOves 97
7 30 s o "SUSNIT ROOF & SNEET MET SWOP BRAV . .NiWGS NP SIANPE  BoCTHC  woves 98
" 4 4 0 SUSNIT & APPROVE SHOP DRVS. NISC. METAL 2ANOL  15AGPL  1T0ctoL Sowoved 107
3 s 48 @ sUMMit NOSPITAL & Mise. seutheENT - - QN9 1SAUchd  fTOCT94 Sowoves 107
12 3 3 o sUBNI? PLIMBING PIXTURES & MEC 296 31ANIE 200ci94  1MOVEE - 116
% 30 3 o SUBHIT X-RAY PROTECTSON 2N S1ANE  230ct9h  2Mwoves 113
2 88 0 SUHIT & APPROVE HASGHRY ATER " 2N 1SMER 250198 BoEces 118
16 48 45 0 SUMIT & APPAOVE RODF DECK 890 JANSE 1SMUGHS 260198  SDECOL 116
2 8 8 SUBNIT & APPROVE SWP DRVS OF ¢ 2AR9%  1SA04  SWOVOA tTDECRR 124
2 43 48 0 SUBHIT $HOP DRAVINGS CASEVORK 20M94  1SMIGHE  2TNOVOA  10JANDS 148
% 3 3% ° PRE-QUALIFY WELDERS - 20094 31AN0C JOMOVOA  20DEcé 1SH
0 45 48 0 sUMiIt ceRANIC TILE . 2ARDE  1SAUGDL  TIDECOL  26JANDS 164
19 % 30 o SUBNit ELECTRIC FIXTURES & Cautp, 20098 S1JUL94 1TDECO4 1SJANPS 148
9 48 &8 0 SUBRIT LATH & PLASTER 2N 1SAUGTL  2SDECOL  Treess 176
Figure 5-3
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g' ~ < conatruction Compeny

" REPORT DATE 1SHOVOA UM WO,
EARLY STARTY us:?evo Nowtis

Tactivitr ote Rew

10 buR X

2 3 3

20 30 30

1" s 48

3 3 3

2 3 30

24 3% 30

19 43 4s

50 1 MW

3 32 %

38 18 s

s 15 18

-
w
-
-

PRIMAVERA PROJECT PLAnNL

PRIMAVERA PROJECT PLANNER PRECEDENCE NEPORT

Figure 5-3 Cont.

....................................................

DA DISPENSARY, LACKLAND Ml TEXAS

 DATA BATE

ACTIVETY DESCRIPTION SARLY  EARLY

START  FiNiSH

SUBNIT SNOP DRAUTNGS nmm 2NN mum
BT PATHT SANPLES _ 2NN ST
SUBNIT ToILE? PARTITIONS & Ace 200 15AURT4
SUBNIT RESILIENT FLOOR SAMPLES AN 3104
SUBMIT MISE. BUILDING REUIPNENERT 2AOL ST
SUBRIT VINTL GALL COVERING 2N 310k
SUSRIT & APPROVE DOOR EANOPIES 2LV 1SAUGYS
ROUGH GRADE & EXCAVATE SUILDIN PN 225094
" oemoLition & site énrping SANGL  DAVROS
" QOVERNMENT APPROVE PAN FORNS 22098 $AUGHS
GOVERWERT APPROVE METAL DGR 2N st
DELIVER HECRANICAL & ELECTRIEAL RI. MaT, T TR TN
LOVERIMENT APPROVE STRUCT. ST 1AUE4  20AURHL
SOVERNNERT APPROVE METAL VINDO 1A0eos  20AUedR
SovERINERT APPROVE BUILDER'S W 1MMGO8  S0AUOPS
COVERMENT APPROVE RoOF & SneE Weos  15AUGH
QOVE. APPROVE PLUMS. PINTURES 1AUG94  S0AUGHA
QOVERNMENT APPROVE X-RAT PhOTE 1G4 20AU894
QOVERNMENT AFPROVE BLEC. PIXTY 1AUROL  30ALGSL
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