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Final Evaluation of the Florida
Department of Transportation’s
Pilot Design/Build Program

RarprH D. ELris, JrR., AND AsHisH KUMAR

Interest in design/build as an alternative contracting method is
growing. Results of a pilot design/build program undertaken by
the Florida Department of Transportation are presented. Project
performance results were measured and compared with non-—
design/build projects during the same period. Significant im-
provements in project performance were realized. Results of a
survey of all participants are included. Final evaluation and sug-
gestions for improvement are given.

In the late 1980s the design/build contracting system gained
increased attention from many construction contracting or-
ganizations. Construction contracting authorities began to ex-
amine new contracting methods that departed from the tra-
ditional low bid model. The state of Florida also recognized
the potential value of a design/build contracting system to its
public works construction program. Consequently, on June
30, 1987, the Florida legislature passed a new law authorizing
the Florida Department of Transportation (FDOT) to un-
dertake a trial design/build program. The pilot program was
to consist of projects accomplished by a combined design and
construction contractor. The program was given a funding
limit of $50 million.

After a considerable amount of study, FDOT put together
a design/build contracting program, hoping to significantly
improve upon its traditional non—design/build systems. Eleven
projects covering a variety of construction categories were
eventually awarded as design/build projects. The program
appeared to be successful. However, as with many new con-
cepts, the design/build program was controversial. The Flor-
ida Transportation Builders Association, Inc., a road builders
contractor organization, strongly opposed the program. Po-
litical debate appeared to make the future of Florida’s design/
build program uncertain. Clearly, there was a need for an
objective evaluation of the program results on the basis of
quantifiable measures.

As a result, FDOT employed the University of Florida to
conduct a study of the design/build pilot program (I). The
study was to provide an impartial evaluation of the trial pro-
gram and to suggest improvements. The results of this eval-
uation provide an interesting comparison of design/build proj-
ect performance with that of the traditional low bid project.

Historically, a great deal of information in the form of
opinion exists concerning design/build as an alternative con-
tracting procedure. Examination of these reports provides
little quantitative information on project performance.
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A study done by the Transportation Corridor Agencies
listed several potential benefits of the design/build process:
not-to-exceed pricing, transfer of liability, construction cost
savings, and design-construction time savings (2). However,
another study administered by the National Cooperative
Highway Research Program failed to find any clear docu-
mentation to substantiate time and cost savings resulting from
design/build (3). Furthermore, design/build quality was found
to be closer to minimum requirements than conventional con-
tracting methods.

In spite of the controversy and lack of quantifiable data,
national attention is focusing on design/build as an innovative
contracting method (4). A Transportation Research Board
task force is currently attempting to encourage experimen-
tation and demonstrations with this system (T. Deen, unpub-
lished data). Although the Federal Highway Administration
does not yet participate in design/build projects, it has begun
to realize the need for innovative and improved contracting
practices.

FDOT DESIGN/BUILD MODEL

The basic concept of design/build is that both the design task
and the construction task are assigned to a single contractor.
Combination of design and construction responsibility sug-
gests several advantages. For example, construction knowl-
edge and expertise should become a part of the design (5).
Administration of the work may be easier when only one
entity must be dealt with. Time savings may be realized, par-
ticularly if the construction can begin before completion of
the design.

Although all design/build programs share the basic concept
of combining design and construction, there are many vari-
ations in the method used to select the design/build contractor.
In the U.S. Navy Newport design/build model, design/build
contractors submit a price proposal before any design sub-
mission. Award is made solely on the basis of low bid. Fol-
lowing award, a complete design must be submitted for ap-
proval before commencing construction (6).

Other agencies, including the U.S. Air Force and the U.S.
Army Corps of Engineers, have used a two-step design/build
system (7). In this case design/build contractors first submit
their proposed designs. A short list of acceptable designs is
then prepared. The short-listed contractors are then invited
to submit a price proposal. Final award is based on low bid.
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FDOT has developed a modified one-step procedure, which
includes several unique features. Prequalification is done only
at one stage, and teams of both contractor and consultant are
selected instead of individual selections being made. Before
advertisement, a design criteria package is prepared by FDOT,
and prospective design/build teams are required to submit a
letter of interest setting forth their prequalifications. Appli-
cants are evaluated on the basis of their experience and avail-
able resources. A certification and technical review committee
(CTRC) determines the relative ability of each applicant to
perform the required services and assigns a score. A short list
of qualified applicants is then prepared.

The short-listed design/build firms are invited to submit
both a technical and a price proposal. The technical proposal
includes design and time information. Each proposal is eval-
uated by CTRC, and scores are assigned for the design and
time elements. The total score includes points for the follow-
ing categories: management and organizational qualifications,
design, and project schedule.

The weight assigned to each of these categories varies from
project to project. For example, design may be considered a
more important element for a bridge project than for a re-
surfacing project. The proposed price is divided by the total
score to obtain adjusted score. Final award is made to the
bidder with the lowest adjusted score.

FDOT’s design/build model contains three features that
distinguish it from other design/build systems. First, the con-
tractor’s qualification score is made a part of the total score
on the basis of which final award is made. Second, the con-
tractor is required to propose a time for the project, which is
a major factor in calculating the final score. Finally, the con-
tractor is required to perform construction engineering and
inspection for the project. The cost of these services is to be
included in the cost proposal. Figure 1 shows the FDOT de-
sign/build selection process.

COST PERFORMANCE EVALUATION

One troublesome aspect of evaluating design/build perfor-
mance is that it is often difficult to directly compare design/
build with non—-design/build project performance. If a project
has been accomplished as a design/build project, its perfor-
mance can certainly be measured. However, what would have
been the project performance if the same job had been ac-
complished as a traditional low bid project? Identical projects
do not exist. Many variables, such as the contractor, the work
season, and location, have a significant effect on project per-
formance. Direct comparisons are in most cases not possible.

The approach used in this study has been to compare the
mean performance measures of the design/build projects with
the statistical mean performance measures of non-design/
build projects. As far as possible, comparisons have been
made using similar project categories such as size, type, and
performance period. An attempt has been made to determine
whether the average design/build results were significantly
different from the average results obtained on non—design/
build projects. Finally, if a difference is indicated, quantifi-
cation of that difference has been attempted.

Table 1 presents the projects that have been accomplished
under the FDOT design/build program. Original bid amounts
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FIGURE 1 FDOT design/build
procurement procedure.

are given in Column 4, and original bid times are given in
Column 5.

FDOT uses a highly standardized cost estimating system to
develop prebid estimates of cost. The estimating procedure
accesses a data base of previously bid work activity unit prices.
Estimates are prepared using quantities taken off the final
design drawings and appropriate unit prices. Costs are ad-
justed for a variety of factors, including project location, time
frame, and size.

Using the same estimating procedures as for traditional
non-design/build projects, the FDOT estimating section pre-
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TABLE 1 Design/Build Pilot Program Projects
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Type Bid Bid Construction
Project Location of Amounts Time
Project (dollars) (days)
(1 2 @) ) ()
Resurfacing SR 776 Charlotte Resurfacing 1,081,776 161
01050-3519 County
Resurfacing SR 13 St. Johns Resurfacing 1,785,000 240
78070-3519 County
Resurfacing SR 71 Gulf Resurfacing 1,385,765 180
51020-3517 County
Resurfacing SR 7 Broward Resurfacing 1,413,273 239
86100-3587 County
Resurfacing SR 91 Dade Resurfacing 2,912,936 210
97871-3322 County
Resurfacing SR 15 Orange Resurfacing 992,844 150
75080-3529 County
Bay Bridge Ochlockonee Bridge 12,210,000 609
49040-3501 & County
59010-3516
Tumpike FEC R/R St. Lucie Bridge 1,888 206 540
97940-3367 County
Turnpike Palm Beach Multilane 4,044,067 450
97931-3310 County
Const/Maint Office Leesburg Building 446,000 270
11000-3511 County (FCO)
Turnpike Tolls Palm Beach Building 2,349,000 337
Data Center County (FCO)
97931-3315

pared engineer’s estimates of the design/build projects. Since
final quantities are required, this type of estimate is normally
prepared after the design is completed. Consequently, for the
design/build projects the engineer’s estimate could not be
prepared until after the projects were awarded and the designs
had been completed. Final quantities were generally not avail-
able until project completion. At the close of the study, quan-
tities were available for seven of the design/build projects,
and an FDOT engineer’s estimate was generated for each.
Budget figures were available for the projects that did not
have an engineer’s estimate. However, since the budgets were
developed before design, they were not considered compa-
rable with actual costs.

The engineer’s estimate of cost was used as a baseline for
establishing a cost comparison between the design/build proj-
ects and historical performance on non-design/build projects.
FDOT maintains a historical data base of its engineer esti-
mates compared with the low bids received. A review of these
data provided an average difference between the FDOT en-
gineer’s estimate and the low bid. A summary of these data
is presented in Table 2. It appears that the low bids received
are somewhat below the engineer’s estimates on the average.

Using this historical mean difference between the engi-
neer’s estimate and the low bid received, an expected low bid
price was calculated for the design/build projects. Table 3
presents the adjustment of the engineer’s estimated design/
build project costs to an expected non—design/build low bid
cost. Column 2 gives the engineer’s estimate. Column 4 gives
the expected low bid costs.

Since the design/build bid cost includes design, inspection,
and construction, the non—design/build low bid cost had to
be increased to include these costs. Estimates of design cost
were developed from an analysis of 306 projects designed
during the performance period of the design/build projects.
Design cost on traditional projects averaged from 14 percent
for projects costing less than $1 million to 6 percent for proj-
ects costing between $1 million and $10 million. The same
procedure was used to develop an average historical construc-
tion engineering/inspection cost. Construction engineering/
inspection costs were derived from an analysis of 395 projects
performed during the design/build performance period. Table
4 summarizes FDOT’s design costs and construction engi-
neering/inspection costs.

These additional costs were added to the expected low bid



TABLE 2 Difference Between Low Bid and Engineer-Estimated Costs of FDOT Projects

Project Size Categories
Less than | $100,000 | $250,000 | $500,000 | $1,000,000 Greater
Statistics | ¢100,000 to to to to than
) (%) $250,000 | $500,000 | $1,000,000 | $3,000,000 | $3,000,000
2 (%) (%) (%) (%) (%)
(3) (4) (5) (6) (7)
Mean -14.7 -40 -6.1 -14.9 -91 -10.3
Minimum -46.3 -39.7 -27.6 -44.5 -38.1 -30.6
; Maximum 26.3 23.1 16.9 28.0 26.4 15.9
Average 89 85 9.4 29.1 9.0 7.0
Above
Average -17.8 -13.0 -12.9 177 -13.2 -14.4
Below
Total 52 33 36 34 59 53
Observa-
tions

NOTE: Based on the summary of FDOT statistics for 1980.

TABLE 3 Adjustment of Engineer’s Estimated Design/Build Project Cost to Probable Non—Design/Build Low Bid Cost

Project Engineer's Estimate NDB Probable Low Bid Design and Losvr%blgt‘)rlgtzogost
(Construction Cost Inspectlon (including desi
g design and
Only) Adjustment | Construction | Adjustment Factor inspection costs)
(dollars) Factor Cost (%) (dollars)
(1) (@) (%) (dolars) (5) ©)
| @ (@)
! Fieatifasing BRI 979786 |  -14.9 833,798 +25.38 1,045,416
Resurfacing SR 13 N
78070-3519
v Bkl 1112454 | -9.1 1,011,221 +25.38 1,267,869
Rg;‘;gggggfﬂ 7 1,332,729 -9 1,211,451 +25.38 1,518,917
]
Ragiacing on o1 2935278 |  -91 2,668,168 +21.3 3,236,488
R.‘;gggg_c;gggs“ 15 620,105 149 563,675 +25.38 706,736
Egg‘zgi!a%%‘: . 11,452,183 -10.3 10,272,608 +15.3 11,844,317
Turnplke FEC R/R i
97940-3367 . - _&
Turnpike 97931-3310 - - %5 =
Cf;‘gg/o“gﬂ?ﬁ Qe 390,729 -6.1 366,894 +31.04 480,778
Turnpike Tolls Data Center i
97931-3315 -
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TABLE 4 Design, Construction Engineering, and Inspection Costs as Percentage of Total Project

Costs for FDOT Projects

Construction Engineering

Project (Sdzzia)ia)tegones DGSI?(% )Cost and Insp(t(:z;ion Cost
3)
$250,000 to $500,000 17.04 14.0
$500,000 to $2,500,000 11.88 135
$2,500,000 to $10,000,000 12.0 9.3
$10,000,000 to $15,000,000 9.3 6.0

NOTE: 1) CEl costs (3) based on job charges for projects completed in fiscal years 88/89 &

89/90.

2) Design costs (2) based on database sample of projects compieted in fiscal years

88/89 & 89/90.

cost to obtain a probable non—design/build low bid total cost.
Column 6 in Table 3 gives the probable non-design/build
total cost for the design/build projects.

A comparison of the actual design/build total cost is pres-
ented in Table 5. Three of the seven projects had a design/
build cost greater than the estimated non—design/build cost.
Four of the projects had a design/build cost less than the
estimated non—design/build cost. The mean difference for all
seven projects was a design/build cost 4.59 percent greater
than an estimated non—design/build cost. However, one proj-
ect appears to be an outlier in the data set. Resurfacing SR-
15 resulted in a design/build cost 40.5 percent greater than
the estimated non-design/build cost. Discussions with the
estimators and with the project participants have failed to
resolve this difference. The source of the variation remains
unexplained. However, the investigation detected no evi-
dence indicating that the additional cost resulted from the
design/build contracting system.

If the project that had a 40.5 percent cost difference is
omitted, the average design/build costs is 1.39 percent less
than the estimated non-design/build costs. Considering the
data variability and the outlying data point, the results do not
indicate a significant difference in total project cost between
design/build and non—design/build projects. This analysis does
not consider any possible differences in road user cost. Only
direct construction, design, and inspection costs have been
considered.

Figure 2 presents the resuits of a statistical hypothesis test
to test the hypothesis that the mean difference between de-
sign/build cost and the probable non—design/build cost is equal
to 0. The hypothesis could not be rejected at the 95 percent
significance level (8).

TIME PERFORMANCE EVALUATION

The procedure used to evaluate time performance was to
compare the actual design/build project time with an esti-
mated non—design/build project time. This involved devel-
oping an estimate of the project time that would have been
required if the project had been performed as a non—design/
build project. Since the design/build proposals include both

design and construction tasks, an allowance for design time
was added to the non-—design/build construction time esti-
mate.

FDOT develops a normal construction time for each non-
design/build project. This time is determined by applying nor-
mal production rates to the project activity quantities. For
the traditional non—design/build projects, the normal time
typically becomes the specified contract duration.

However, as might be expected, actual performance times
vary significantly from the specified original normal times.
An analysis of 823 non—design/build projects performed dur-
ing the design/build program period indicated that the mean
difference between the original and the actual times was 14.7
percent. That is, on the average, the actual construction time
required was 14.7 percent more than originally allocated. The
original times do not include allowances for weather or other
legitimate changes to the contract.

An FDOT normal construction time was developed for each
of the design/build projects. It was adjusted by the 14.7 per-
cent mean difference found for non-design/build projects.
Table 6 gives the adjustment of the normal construction time
to probable non-design/build actual construction time. Col-
umn 4 in Table 6 gives the estimated non—design/build con-
struction times.

Table 7 compares the design/build actual construction time
with the estimated non—design/build construction times. Nine
of the 11 design/build projects produced actual construction
times that were less than the estimated time required to per-
form the project as a non—design/build project. Two of the
design/build projects required more time than estimated for
performing the projects as non-design/build projects. The
mean of the design/build comparison was 21.1 percent. That
is, on the average, the design/build construction time was 21.1
percent less than the predicted non—design/build construction
time.

With regard to design time, the design/build actual design
procurement time was compared with the normal time allotted
by FDOT for non-design/build design procurement. Data
were not available concerning variances in actual non—design/
build design times compared with the normal times set for
design procurement. However, officials at FDOT believe that
the actual design times vary very little from the normal times.
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TABLE 5 Comparison of Design/Build and Probable Non—Design/ Build Costs

Project DBBid | Probable NDB | Difference of DB & Mean
Amount Total Amount NDB Difference
(dotiars) (dollars) Amount Percent (%)
(dollars) (%)
(1) 3] @) (5) (6)
Resurfacing SR 776 1,081,776 1,045,416 36,360 3.48
01050-3519
Resurfacing SR 13 1,785,000 - -
78070-3519
Resurfacing SR 71 1,385,765 1,267,869 117,896 9.3
51020-3517
Resurfacing SR 7 1,413,273 1,518,917 -105,644 6.95
86100-3587
Resurfacing SR 91 2,912,936 3,236,488 -323,552 -10.0 459
97871-3322
Resurfacing SR 15 992,844 706,736 286,108 40.5
75080-3529
Bay Bridge 12,210,000 11,844,317 365,683 3.08
49040-3501 &
59010-3516
Turnpike FEC R/R 1,888,206 - -
97940-3367
Turnpike 4,044,067 = -
97931-3310
Const/Maint Office 446,000 480,778 -34,778 -7.23
11000-3511
Turnpike Tolls 2,349,000 - -
Data Center
97931-3315
TOTAL DIFFERENCE 342,073 32.18

Table 8 compares the actual design/build design procure-
ment times with the times normally required for non-design/
build design procurement. The design/build designs were pro-
cured in considerably less time than would have been required
under the normal non-design/build system. On the average,
the design/build designs were acquired in 54.0 percent less
time than required for normal non-design/build projects.

Table 9 compares total project time for the design/build
projects and predicted non-design/build projects. All of the
design/build projects performed better than the expected non—
design/build results. On the average, the total design/build
project time was 35.7 percent less than predicted for per-
forming the projects as traditional non—design/build projects.

A small sample t-test was performed to verify the existence
of a statistically significant difference in means between the
construction time results on the design/build projects and the
non-design/build projects. The results of this statistical anal-
ysis are shown in Figure 3. The design/build construction time

results were confirmed to be statistically greater than the non—
design/build results at a 95 percent significant level. The lower
bound of the 95 percent confidence interval is calculated to
be 18.0 percent. In other words, the statistical analysis indi-
cates that at a 95 percent level of significance the design/build
construction time results were at least 18.0 percent better than
the average non-design/build results.

SURVEY OF DESIGN/BUILD PARTICIPANTS

It was believed that quantitative evaluations may not tell the
complete story. Therefore, participants in the FDOT design/
build pilot program were surveyed to obtain additional input.
The participant list included design consultant partners and
road builder contractor partners of all design/build teams that
had submitted letters of interest in response to FDOT design/
build advertisements. This includes both successful and un-



OBJECTIVE: To test if the mean percentage difference of Design/Build low bid and
probable Non-Design/Build total cost Is zero.

STATISTICAL y = 4.59
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CONCLUSION: At 95% confidence level it can not be concluded that mean

percentage difference is not zero.

CONFIDENCE At 95% level Min = -11.43, Max = 20.61.
INTERVAL:

FIGURE 2 Hypothesis testing for design/build costs.

TABLE 6 Adjustment of Normal Construction Time to Probable Non—Design/Build Actual

Construction Time

Project Normal Construction NDB Adjustment Probable NDB Actual
Time Factor Construction Time
O (days) (%) (days)
03] @) (4)

Resurfacing SR 776 270 14.7 310
01050-3519

Resurfacing SR 13 270 14.7 310
78070-3519

Resurfacing SR 71 270 14.7 310
51020-3517

Resurfacing SR 7 270 14.7 310
86100-3587

Resurfacing SR 91 365 14.7 419
97871-3322

Resurfacing SR 15 270 14.7 310
75080-3529

Bay Bridge 1,000 14.7 1,147

49040-3501 &

59010-3516

Turnpike FEC R/R 365 147 419
97940-3367

Turnpike 365 14.7 419
97931-3310

Const/Maint Office 365 14.7 419
11000-3511

Turnpike Tolls 420 14.7 482
Data Center
97931-3315
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TABLE 7 Comparison of Design/Build Actual Construction Time with Probable Non—-Design/Build

Actual Construction Time

Probable NDB .
Project CDB i Actual DB and NDB Time Mean
onstruction
Time Consfruction Difference
iday] Time Difference | Difference (%)
M @ (days) (days) (%) ©6)
@) (4) (5)
Resurfacing SR 776 154 310 -156 -50.3
01050-3519
Resurfacing SR 13 279 310 -31 -10.0
78070-3519
Resurfacing SR 71 200 310 -110 -35.5
51020-3517
Resurfacing SR 7 225 310 -85 -27.4
86100-3587
Resurfacing SR 91 218 419 -201 -47.9 -21.1
97871-3322
Resurfacing SR 15 229 310 -81 -26.1
75080-3529
Bay Bridge 536 1,147 611 -53.3
49040-3501 &
59010-3516
Turnpike FEC R/R 570 419 161 36.0
97940-3367
Turnpike 527 419 108 25.8
97931-3310
Const/Maint Office 253 419 -166 -39.6
11000-3511
Turnpike Tolls 462 482 -20 4.1
Data Center
97931-3315
TOTAL DIFFERENCE -1,202 -232.4

successful proposers. A total of 74 participants were surveyed,
and 32 responses were obtained.

A summary of the survey data is shown in Figure 4. The
results of questions covering the most significant issues are as
follows:

1. Fifty-three percent of the respondents found the design
criteria furnished by FDOT to be satisfactory. Thirty-seven
percent found it to be not sufficient. Ten percent thought it
was overly restrictive.

2. Seventy-five percent of the respondents found FDOT’s
evaluation and scoring procedure to be appropriate.

3. The respondents ranked the project categories in terms
of suitability for the design/build method as follows, in order
of highest to lowest suitability: building structures, bridges,
resurfacing, and multilane.

4. Ninety-four percent of the respondents believed that
FDOT should subsidize a portion of the design cost for the
unsuccessful short-list participants.

5. Sixty-six percent of the respondents found that the de-
sign/build system resulted in reduced construction time.

6. Seventy-two percent of the respondents found setting
their own construction time to be beneficial.

7. Seventy-four percent of the respondents indicated that
FDOT’s design/build program should be continued with
changes. Ten percent indicated that it should be continued as
is. Sixteen percent believed that it should be discontinued.

This input from the design/build participants appears to in-
dicate a generally favorable response to the program. Very
small differences in responses could be detected between de-
sign consultant and contractor participants. For example, 73
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TABLE 8 Comparison of Normal Design/Procurement Time with Design/Build Design/

Procurement Time

Project DB Design/ gor_mal Design/Procurement ‘Mean
T—— esign/ Time Difference
: Procure- (%)
ment Time . .
(days) ment Time | Difference | Difference
@) (days) (days) (%)
(1) (3) (4) (5) (6)

Resurfacing SR 776 134 300 -166 -55.3
01050-3519

Resurfacing SR 13 133 300 -167 -65.7
78070-3519

Resurfacing SR 71 132 300 -168 -56.0
51020-3517

Resurfacing SR 7 138 300 -162 -54.0
86100-3587

Resurfacing SR 91 134 300 -166 -55.3 -54.0

97871-3322

Resurfacing SR 15 132 300 -168 -56.0
75080-3529

Bay Bridge 229 420 -191 -45.5

49040-3501 &

59010-3516

Turnpike FEC R/R 139 300 -161 -53.7
97940-3367

Turnpike 146 300 -154 -51.3
97931-3310

Const/Maint Office 127 300 -173 -57.7
11000-3511

Turnpike Tolls 138 300 -162 -54.0
Data Center
97931-3315

TOTAL DIFFERENCE -1,838 -594.5

percent of the contractors, who are usually uncomfortable
with subjective award procedures, found the evaluation method
appropriate. Seventy-seven percent of the designers answered
the same question positively.

SUMMARY AND CONCLUSIONS

FDOT has completed a trial design/build program consisting
of 11 projects with a total contract value of $30,508,867. The
project performance results for these trial design/build proj-
ects have been measured and compared with the average
performance obtained on FDOT’s non—design/build projects
during the same period.

An analysis of the cost performance information indicated
that the average design/build direct cost was 4.59 percent
greater than the average non-design/build cost. However,
statistical analysis of the data failed to confirm this difference

in means. Because of the small sample size (seven) and the
data variability, the result of the direct cost comparison is
inconclusive.

Comparison of project time performance results provided
a more definite indication. The average design/build construc-
tion time was 21.1 percent less than the average for non-
design/build projects. Statistical analysis indicated with a 95
percent degree of certainty that the design/build average con-
struction time was at least 18.0 percent less than the non—
design/build average construction time. Actual design/build
design procurement times were also considerably less than
the normal design procurement time for non-design/build
projects. The average design/build design time was 54 percent
less than the normal time allocated for non—design/build de-
sign procurement. The savings in project performance time
means that for the 11 design/build projects an additional 3,040
project days would probably have been required if the projects
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TABLE 9 Comparison of Total Design/Build Time with Probable Total Non—Design/Build Time

Project Total DB Total Total Project Time Mean
Time Probable Difference
(days) NDB Time | pyforence | Difference (%)
(days) (days) (%)
(1) @ @) (4) ) (6
Resurfacing SR 776 288 610 -322 -52.8
01050-3519
Resurfacing SR 13 412 610 -198 -32.5
78070-3519
Resurfacing SR 71 332 610 -278 -45.6
51020-3517
Resurfacing SR 7 363 610 -247 -40.5
86100-3587
Resurfacing SR 91 352 719 -367 -51.0 -35.7
97871-3322
Resurfacing SR 15 361 -249 -40.8
75080-3529
Bay Bridge 765 -802 51.2
49040-3501 &
59010-3516
Turnpike FEC R/R 709 -10 -1.4
97940-3367
Tumpike 673 46 6.4
97931-3310
Const/Maint Office 380 -339 471
11000-3511
Turnpike Tolls 600 -182 -23.3
Data Center
97931-3315
TOTAL DIFFERENCE -3,040 -392.6

had been accomplished under the traditional non—design/build
method.

The design/build projects also produced a significant re-
duction in after-bid changes to the contract. The design/build
program projects had an average change amount of 4.09 per-
cent. FDOT’s non-design/build projects for 1990 had an av-
erage change amount of §.78 percent. This improvement sug-
gests enhanced constructibility and designer-constructor
interaction.

A survey of participants suggested that the program was
generally well received. The majority of respondents, includ-
ing contractors, indicated that the design/build program should
be continued. In spite of the subjective nature of the award
evaluation procedure, a majority of respondents including
contractors believed that the evaluation method was appro-
priate.

Do these dramatic improvements in performance result from
the combining of the design and construction functions within
a single contract entity? Probably not entirely. There may be
other features of FDOT’s design/build model that contributed
to the program’s success. Qualification standards have been
maintained at a high level. Therefore, the qualified partici-
pants are exceptional contractors and designers. Better-than-
average performance would appear to be expected. Inclusion
of the project time as a major award scoring criterion certainly
establishes an incentive to reduce performance time. Fur-
thermore, the selection of the projects to be done as design/
build may introduce some bias.

These considerations should not detract from the program’s
apparent success. FDOT’s pilot program has demonstrated
that design/build can produce improved project performance.
Design/build is an important contracting alternative.



OBJECTIVE: To test if the mean percentage difference of original construction time and
actual construction time for Design/Build (DB) Projects is significantly greater
than Non-Design/Build (NDB) Projects.

STATISTICAL u, = 14.77 (population mean difference of NDB)
DATA: y = 9.47 (sample mean of 11 DB projects)
n = 13 (number of DB projects)
s = J33.02 (standard dewiation of difference)
dt = 10 (degrees of freedom = 11-1)

TEST: Hy: u = 1477
He u < 1477

Y-ho _
s/vnh
AR: t = 1812 (fora = 0.05 & dl = 10)

TS: t = -2.43

RESULT: Since [-2.43 | > 1.812, therefore reject null hypothesis.

CONCLUSION: At 95% confidence level it can be conctuded that sample mean is
significantly greater than the population mean.

LOWER BOUND: Minimum = ¢ s/Jyn = 18.04

FIGURE 3 Hypothesis testing for design/build construction time.

1) The design criteria given to the OB Team was --

Satistactory Not Sufficient Overly Restrictive
53% 37% 10%

(18) (11) Q)

2) The proposal evaluation procedures and scoring were --

Appropriate Not Appropriate
75% 25%
(21 Y]

3) Rate the various projects with regard to their suitabllity for the Design/Build Program --
Building Structure  Bridges Resurfacing Multi-lane

Highly Suitable  48% 34% 29% 3%
(14) (1) (9) (M

Suitable 34% 4% 29% 52%
(10) (14) (9) (16)

Not Suitable 18% 22% 42% 45%
() M (13) (14)

4) Shouid the FDOT subsidize a portion of the proposal preparation cost for those bidders
who are short listed and submmt technical proposals --

Yes No
94% 6%
(30) (2)
5) Did the Design/Build System grve you added ability to reduce construction time --
Yes No
66% 34%

(21) (1

6) Was sefting your own project time a beneficial feature of the Design/Build System --

Yes No
72% 28%
(23) @

7) The Design/Buid Program should be --

Continued as is Continyed with changes Not continued
10% 74% 16%

(&]] (23) @

FIGURE 4 Summary of survey of design/build participants.
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A review of the results of FDOT’s trial design/build pro-
gram suggests several observations concerning design/build.

First, the need for establishing high qualification standards
should be balanced with the need to maintain a competitive
construction market. If participation in the program is overly
restrictive, competition will suffer. In FDOT’s model, it may
be more appropriate to establish a minimum prequalification
standard. Once qualification is determined, each bidder would
be evaluated solely with regard to design, cost, and proposed
time. This may provide a more level playing field for the com-
petitors and allow room for the newer and less-experienced
participant.

Some compensation should be considered for nonsuccessful
participants to cover at least part of their design costs. Without
this subsidy the smaller designer may be unable to risk losing
the investment in design cost. Therefore, competition may
eventually be limited to only a few large participants. A re-
duction in competition sooner or later results in higher costs.

More study should be given to the question of which project
categories are most suitable for design/build. Projects pro-
viding an opportunity for design innovation and contractor
input into design appear to be good candidates. Projects where
there is little design flexibility, such as repaving, probably are
not the best design/build projects.

Design/build by its very nature is a contracting method that
imposes some degree of restriction on competition. Contrac-
tors and designers are forced to find opposing partners. De-
pending on the prequalification standards, participation may
be limited. For these reasons its use should be limited. There-
fore, it is particularly important that design/build be used on
projects in which the optimum benefit can be achieved.
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