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Warranty Practices

s Warranty:

> Guarantees the integrity of a product

> Contractor responsible for replacement of
defects e

» Performance-based

s Warranty Period

s Warranty Types
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What We Know and What We Don t

m Cost Effectiveness

> Wisconsin DOT (Kreb 2001)
> Indiana DOT ( Singh 2007)
> Actual Long-term Performance ??

s Trial Project in Alabama
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Research Objectives

m Does the contraction industry accept
warranties?

s Why and what are those determinants?

m Big or Small?
> Equal Opportunities to contractors of all sizes?
> Different opinions on warranty Contracts?
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Research Methodology: Questionnaire Survey

m Questionnaire Includes 12 questions

m Approved by the advisory committee

> Committee members from ALDOT, ALRBA,
and Sureties

m Cover letter provided by ALDOT
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Survey Design -- Sampling

s Statistical Properties of Population
> 360 ALDOT pre-qualified contractors

> 229 Alabama contractors (63.6%) vs. 131 out-of-state
contractors (36.4%)

> Other classifications (size, experience, etc)
s Sampling Size

> Random Sampling

> Representative: dichotomous taking the values of 0 and 1
< Alabama vs. Out-of-State
<+ small vs. large
< experienced vs. inexperienced
< accepting vs. rejecting
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Survey Design--Minimum Sample Size

= Minimum Sample Size \
N: Population Si nan*+l= -
> . Fopulation size N (N -1V
» 360 P(1-P)
> P: Mean of Population Proportion
» unknown, 0.5 on a conservative approach

» V*:Margin of error
< 0.12=0.01
5 -REH1=244-25

= Minimum response rate: 25/360= 6.9%

A [amies Crarg Scrool ofF ENGINFERING 58 [DEPARTMENT OF CIviL & ENVIRONMENTAL ENGINEERING




R
5w . ‘-r

PROJECT MANAGEMENT /088 .
Epucation A THE URIVERSITY OF MARYIARD o =
‘fﬂi"l.:"‘i‘

Survey Implementation

m Survey conducted in Aug-Sep,2006

> Sent to 360 ALDOT pre-qualified contractors
> 39 effective responses received
< 10.9% response rate >6.9%

Project Experience Size of Responding Companies
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Asphalt PCC Maintenance Bridge Pipework Small Firms Medium size Large Firms
Pavement Work Componets (Revenue < $5M) (Revenue $5-20M) (Revenue >%$20 M)
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Responding Companies

Respondent States
Morg than 10
Between 3 and 10
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Industry Acceptance

Would you consider bidding on a warranty project?

30 +

B No, 23.1% 251
20 |
15 -

10

Number of Respondents

O Yes, 76.9% 0 -
New Construction Resurfacing Design-build
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Impact of Project Type and Warranty

Duration on Acceptance
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Industrial Concerns about Warranties

What are your company’'s concerns

SO, - about the use of warranties?

40%, ke

0%

0%, . -

e A 23

1 0%, 155 -

|:II:l.lll.':l 1 1 1 1
Involved Warranty Legal Availabilty Warranty
Fizk and duration izzues  of warranty cost
liabilties bond estimating
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Does Size Matter?
oize of Contractor
=mall Medium =ize Large Test
¥ 0~ ¥ 0 ¥ 7> |F-value| P-value

Warranty Project Experience 040 | 027 [ 030 | D23 | 037 | 0.25 | 011 .50
Acceptable Warranty Term 110 | 210 | 180 | 218 | 237 | 7.02 1.16 .52
Acceptance of Warranty Frojects 090 | 010 [ 080 | 016 | OB | 023 | 0&7 0.43
Acceptance of DBEWY Projects 020 | 016 [ 030 | D23 | 042 | 026 | 072 .45
Impact an Construction Cluality 033 | 050 [ 050 | 072 | 041 | 026 | 015 (.56
Impact on Owner-Contractor Relationship] 022 | 06S [ -020 | 084 | -006 | 076 057 0.57
Concems

Involved Risks and Liabilities 280 [ 561 [ 370 | 468 | 332 | 378 | 086 0.43

Warranty Duration 200 [ 489 [ 220 | 4B2 | 226 | 365 0.05 0.95

Legal Issues 130 | 379 | 190 | 521 | 247 | 382 1.11 0.34

Awailahility of Warranty Bond 170 | 657 | 1590 | 454 | 232 | 378 | 032 0.73

Warranty Cost Estimating 110 | 277 | 220 | 559 | 211 | 410 | 0595 0.359
Mote:
1. Bmall contractors with annual revenue below $5 million, mediurm size contractors with revenue between $5 -
$20 million; and large contractors with annual revenue above 520 million.
2 Sample size is 39, with 10 small contractars, 10 medium size, and 19 large contractaors.
3. F-test criteria using P<5% iz 3.26
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Bonding: Unfavorable to Small Contractors?

Availability of Warranty Bond

100%
- = 21 out of 39
could obtain
6096 | 57.9%
50.0% 50.0% warranty bond
40% - s The length of the
- bond is no more
than 3 years
0% 1
Small Firms Medium Size Large Firms
Source of \ariation SS af A E Pvalue F crit
Bet ween G oups 0. 060729 2 0. 030364 0. 113493 0.893029 3. 259446
Wthin G oups 9.631579 36  0.267544
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Determinants of Industry Acceptance
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s Spearman Correlation Coefficient

m Tied Cases assigned the average rank

Spearman's
Description Correlation P-value
Warranty Experience in Other States A410(**) 0.010
Legal issues -.333(*) 0.038
Leniency in Specifications .322(*) 0.046
Company Size - 0.230
Risk and Liabilities - 0.267
Availability of Bonds - 0.492
Warranty Duration - 0.554
Industry Experience - 0.554
Warranty Cost Estimating - 0.604
Addition of funds - 0.650
Note: 1. Sample Size = 39
2. * significant at the 0.05 level (2-tailed).
3. **significant at the 0.01 level (2-tailed).
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Experience Changes Concerns
comparison of industrial concerns
mwithout experience @ with experience
60%
50%
50%
40% 6% 36%
29%

30% 21% 25% 194

20% | 17% 13% 17%

10% |

0%
Involved risk warranty legal issues  availability of warranty cost
and liabilities duration warranty bond  estimating
P-Value 0.164 0.109 0.169 0.019 0.623
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Experience Affects Industry’s Request

Impact of Warranty Experience on Industrial Request

50% 50%

Percentage

Nothing Funds Added to Initial Leniency in
Contract Preconstruction Specs

O Without Experience B With Experience
P-Value 0.4 0.15 0.02
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Contractors Learn

s Experience Changed Opinions

m Strategy for Warranty Contracting
> Pilot Projects
> Increased cost & Leniency in Specs
<+ Short term vs. long term
> Performance data available for the industry
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Tort Liability and Leniency In Specs

s Method specs vs performance specs

m Contractor’s tort liability
> Kansas
> California
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Recommendations to State DOTs

€ Qriginal Artist

s ldentify Industry capacity before oo osamase gon

waiwy, CattoonStock. corm

Introducing innovative programs

s Pilot project

m Partnerships

gs N THE CoMPaNy
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Recommendations to Industry
m Become educated
m Participate in warranty policy discussions
s Propose on warranty projects
s Consider providing operation and maintenance
services
_————— _—_ e
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Thank You!!

Qingbin Cui

Assistant Professor

Civil and Environmental Engineering
University of Maryland

301-405-8104

cui@umd.edu
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