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Analysis of alternative options for constructing precast concrete roads using ELECTRE II.
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Abstract

Constructing an at-grade road by the cast-in-place method
requires that each activity must be completed before the next
can begin. However, using a precast concrete pavement system
(PCPs) and installing precast parts onto road sub-base layers can
reduce project duration and improve pavement quality
compared to concrete cast-in-place pavement. To determine the
overall differences in project results, a comparison must be made
under the same conditions, both in terms of time, cost, and
quality of both construction methods under the condition of
many factors simultaneously. This research aims to analyze the
advantages and disadvantages of both construction methods to
provide a guideline for future road-building decisions under
different environmental conditions and limitations by using
ELECTRE II. The principles of road and traffic engineering and
project management are considered in the study. The results
show that PCPs can be used as an alternative to stationary
casting, with the option of using integrated concrete casting with
cast-in-place arch installation, producing precast concrete only in
a straight line, and utilizing several construction periods
concurrently. If implemented, this method can reduce project
duration and improve construction quality. However, expert
opinions suggest that the cost-effectiveness of precast concrete
for a single project may still be difficult to determine due to the
high initial investment in production and installation, the
importance of knowledge and expertise for operators, and the
need for investment and management in training and personnel
allocation for precast concrete production. Indirect factors, such
as training and personnel allocation for precast concrete
production, must also be considered.
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Start Length, Radius,
End Station PI Station

Station m m.
[1+155.15] [1+547.35] 392.203 - -
[1+547.35] [1+876.35] 328.999 [1+729.130] 311.000
[1+876.35] [3+810.49] 1,934.135 - -
[3+810.49] [4+212.86] 402.369 [4+027.020] 439.414
[4+212.86] [7+363.24] 3,150.384 - -
[7+363.24] [8+589.84] 1,226.599 [7+981.470] 3,968.079
[8+589.84] [9+060.04] 470.202 [8+826.030] 1,997.220
[9+060.04] [9+996.49] 936.445 - -
[9+996.49] [10+317.24] 320.748 [10+168.290] 361.435
[10+317.24] | [11+873.04] | 1,555.807 - -
[11+873.04] | [12+313.01] 439.965 [12+094.000] | 1,915.607
[12+313.01] | [12+738.18] 425.176 [12+529.220] 949.055
[12+738.18] | [13+253.31] 515.124 - -
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PCPs

CASE 1 JRCP 100% 0.000 12,098.156 0.00%
CASE 2 PCPs 100% 12,098.156 0.000 100.00%
CASE 3 STRAIGHT PCPs 8,484.098 3,614.058 70.13%
CASE 4 CURVE R<500 PCPs 9,536.214 2,561.942 78.82%
CASE 5 VERTICAL PCPs 10,082.211 2,015.945 83.34%
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A51991 7 Aldanevesnisneadianuunsundndusasuianta CASE I

Qry TOTAL %
Total | ymanly | 96809376 | 8351556750 | 2181%
Total | ammusewanuzanmum PCPs 16800000 | 23309050000 | 6087%
Total | PRECAST TRANSVERSE JOINT 0| 1680000 ] 2065833440 5%
Total | PRECAST LONGITUDINAL JOINT 0| 2000000 1379520000 ] 360%
Total | PRECAST LONGITUDINAL EDGE) JOINT | w. | 4800000 | 413760000 | 108%
Total | onsiomongwnsh buumaedsPhs  [mian| 168000.00 | 272,681,658.40 | 7.21%
Total | onsmrneunsamaelum Al 000%
Total [ g dL| 290357 | 2675069555 | 69%%
SUM - 38095190145 10000%
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NO. DESCRIBTION Unit

Qry TOTAL %
Total | amatoly .| 36899376 | 8351558750 | 21.76%
Total | nmnes@auasamsmny PCPs 13090000 | 182,751,30000 | 43.70%
Total | PRECAST TRANSVERSE JOINT | 1309000 1687545222 ] 4.40%
Total | PRECAST LONGITUDINAL JOINT u | 1870000 1074877870 280%
Total | PRECAST LONGITUDINAL (EDGE) OINT | & | 3700000 | 322388000 0.84%
Total | enBmmeegunsn buunaedisa PCPs [msat | 13090000 | 21357941092 | 55.64%
Total | ynsmegunsn fin| 3847418 | 5090670559 | 15.26%
Total | sovmaientsnenein (TRANSVERSE JOINT) | . | 384742 129254021 | 034%
Total | nsavsona (LONGITUDINAL JOINT)— [msan | 4,297.05 61,14647 | 002%
Total [ nsassouna (LONGITUDINAL (EDGE) JOINT)| msat | 439705 | 629162835 |  1.64%
Total | snsnmegunsimiaalim mi| 38074.18 | 5855202062 | 1525%
Totel | amiguy win| 2903557 2520069555 | 7.36%
SUM - 38388171659 100%
A59R 10 AldaneveInsHead L UUREL CASE V
N, DESCRIBTION Unit o

Qry TOTAL %
Total | omamly msaL | 36899376 | 8351558750 | 22.11%
Total | nsnner@RLaEANL PCPs 13720000 | 18482090000 | 44.78%
Total | PRECAST TRANSVERSE JOINT | 1372000 1768763976 | 4.68%
Total [ PRECAST LONGITUDINAL JOINT | 1960000 1126609960 298%
Total | PRECAST LONGITUDINAL (EDGE) OINT | & | 3920000 337904000 | 0.89%
Total | snusmmeunTn Wousaedisa PCPs  [wsa] 13720000 | 21715367936 | 5750%
Total | mmangunsi min| 3217018 4257095959 | 11.21%
Total | sovnatmemsaenei (TRANSVERSE JOINT) | o | 321742 108089171 | 0.29%
Total | nsavseera (LONGITUDINAL JOINT) — [msae|  3,677.05 5113397 001%
Total [ nsassosa (LONGITUDINAL (EDGE) JOINT)| msst | 367705 | 5.261,39835 |  139%
Total | snsnrguniavagli maa| 3207018 | 4896438362 | 1296%
Total | amiguy min| 2903557 2520069555 | 7.4%%
SUM - BTT68830603  100%
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Precast Concrete Pacement CASE Il
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Pouring Concretfe
ShopRoad Marking

YARD RENTAL PAY

Cut-Fill > Profile Gradding

Cut-Fill > Profile Gradding

INDIRECT OPERATIOB COST
Basemant & Sub-base

Transportation Phase

Basemant & Sub-base
YARD RENTAL PAY
INDIRECT OPERATIOB COST

Pouring Concrete
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Inspection

‘ Road Marking

Final Curing

ROAD OPEN FOR SERVICE 290 DAYS

INDIRECT OPERATIOB COST

Joint Marking

Inspection & Quality Testing

C\earing| Traffic facility |
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