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ABSTRACT

Expansion of a roadway on a soft ground can cause settlement of the existing road during embankment construction due
to the consolidation characteristics of the soft soil. Many problems related to construction and maintenance, such as
deterioration of the surface, decreased safety, and decreased structural stability, could affect the existing road. This scenario
is especially true if the roadway foundation is a deep thick soft ground. Therefore, engineers should carefully select a proper
design based on the characteristics of the soil layer. In this study, the expansion of the second branch of the Namhae
Expressway was selected as the target site because this expressway has been constructing on a soft soil layer approximately
50 m thick. The original design was reviewed, problems were discussed and alternative was proposed through value engineering
job plan phases: investigation, speculation, evaluation, development and presentation. In addition, the proposed alternative
was evaluated on cost, function and value improvement. Compared to the original design, the proposed alternative saved
cost and improved the function and overall value.
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Fig. 1. Route map of expansion construction for the 2nd branch of Namhae Express Way and distribution status of soft ground

on its route (redrawn from Kim et al,, 2012)
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Fig. 2. Overview of original design of road expansion (redrawn from Kim et al., 2012)
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Fig. 3. Flow chart of road expansion in the original design (Kim et al., 2012)
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Table 1, Proposed alternative factors in design

Original design

Proposed alternative

* Removing the embanking of the existed road + re—preloading | ¢ Non—treatment of the existed road + preloading

* PBD installation
* Increase longitudinal height
* Connecting both ways

* Eliminate PBD installation
¢ Decrease longitudinal height
* Dividing a median strip bilaterally

Table 2. Cost reduction through the proposed alternative

Cost (billion won)
Type of work Cost saving rate (%)
Original design Proposed alternative Cost variation
Earthwork 90 82 -8
Vertical drain 13 -13
Horizontal drain 9 -9
Total 112 82 -30 26.8
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Table 3. Evaluation items and contents for performance improvement

ltems Contents

* Residual settlement, coupled settlement, and cracks on pavement
Disturbance problem in soft soil due to the PBD installation
Stability problem structure located near construction site

Safety

Construction convenience of vertical drain installation
Construction * Secure working space
* Construction phase and construction period

Cost * Cost saving
* Possibility of additional cost incurred
) * Cost reasonableness of residual settlement during operating road
Maintenance ) .
* Drainage treatment of running water on road
Environment * Damage to the environment

Table 4. Evaluation results of function improvement

ltems Original design Proposed alternative
) Weighting Rank* Points Rank* Points
Function — P s
(@) (@) (DxQ) (@) (Dx®@)
Safety 7 4 28 4 28
Construction 10 1 10 5 50
Maintenance 5 3 15 4 20
Environment 2 3 6 3 6
Cost 7 2 14 4 28
Function points (F) 73 132
Function improve index (FI) - 80.8%
5 = significantly increase in value
4 = adequately increase in value
* Rank 3 = increase in value
2 = decrease in value
1 = poorly decrease in value

SAFETY SAFETY

COST CONSTRUCTION COST CONSTRUCTION

!
ENVIRONMENT MAINTENANCE ENVIRONMENT ;| MAINTENANCE

(a) Original design (b) Proposed alternative

Fig. 7. Diagram of function improvement between original and proposed designs
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Table 5. Value improvement

ltems Original design Proposed alternative
Relative cost ratio (C) 1.00 0.73
Function points (F) 73 132
Value score (V)=(F/C) 73 181
Value improvement 2.48
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