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Abstract

This study aimed to investigate the feasibility of Non-Motorized Transportation
(NMT) developing in the study area: Maejo university in main campus. The methodology of this
study comprising (1) principles and theories review about NMT development, (2) traffic data
surveying and transportation data collecting in the study area, (3) analysis of the present traffic
situations and travel demand of the travelers in the study area, (4) estimating future traffic and
transportation in the study area, and (5) present the proposed NMT and transportation system that
can be applied with in the study area. The study found that Maejo university in main campus was
appropriated to develop NMT to achieve a goal of being the green university and eco-university.
The development plan was present in three phases, phase I (1-2 year) focus on measures to promote
and educate the travelers about NMT, phase II (5 year later) focus on constructing and improving
pedestrian way and bicycle way, and phase III (6 year later) focus on developing an overall NMT
network and providing measure to limit area access control for car free zone together with facilities

development for NMT and green transportation in the study area.

Keywords: Non-Motorized Transportation, Green Transportation, Transportation Network, University
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Criteria Indicator
I I 1
Setting and 1. Campus Setting
Infrastructure 2. Type of higher education institution
3. Number of campus sites
(24%) 4. Total campus area (meter square)
5. Total ground floor area of buildings (meter square)
6. Electricity usage per year (Total KWH)
7. Number of vehicles owned by your institution
8. Number of cars entering the university daily
9. Number of bicycles that are found on campus on an average day
10.  Number of students
11.  Number of academic and administrative staff
12. Number of courses related to environment and sustainability offered
13. Total number of courses offered
14.  Total research funds dedicated to environmental and sustainability research (US Dollar)
15.  Total research funds (US Dollars)
16.  Percentage of university budget for sustainability effort
17.  Number of scholarly publications on environment and sustainability published
18.  Number of scholarly events related to environment and sustainability
19.  Number of student organizations related to environment and sustainability
20.  Existence of a university-run sustainability website
I I 1
Energy and 1. Energy efficient appliances usage
Climate Change 2. Renewable energy resources
3. Energy conservation program
(28 %) 4. Green building elements
5. Climate change adaptation and mitigation program
6. Greenhouse gas emission reductions policy
7. Percentage of area on campus covered in vegetation in the form of forest.
8. Percentage of area on campus covered in planted vegetation
9. Policy to reduce the use of paper and plastic in campus
10.  Policy for a smoke-free and drug-free campus environment
I I 1
Waste 1. Recycling program for university waste
a5 %) 2. Toxic waste recycling
3. Organic waste treatment
4. Inorganic waste treatment
S. Sewerage disposal
I 1 1
Water 1. ‘Water conservation program
a5 %) 2. Retention : non-retentive surfaces on campus as percentage of total area for water absorption
3. Piped water
I 1 1
Transportation 1. Transportation policy designed to limit the number of motor vehicles used on campus
a8 %) 2. Transportation policy designed to limit or decrease the parking area on campus
3. Campus buses

4. Bicycle and pedestrian policy on campus
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How it is Implemented

Specific ways to improve non-motorized transportation

Pedestrian and cycling

Improve sidewalks, crosswalks, paths and bikelanes.

improvements are usually 2. Correct specific roadway hazards to non-motorized transport (sometimes called
implemented by local “spot improvement” programs).
governments, sometimes with 3. Improve Non-motorized Facility Management and Maintenance, including
funding and technical support of reducing conflicts between users, and maintaining cleanliness.
regional or state/provincial 4. Universal Design (transportation systems that accommodate people with
transportation agencies. It usually disabilities and other special needs).
begins with a pedestrian and 5. Develop pedestrian oriented land use and building design (New Urbanism).
bicycle plan to identify problems 6.  Increase road and path Connectivity, with special non-motorized shortcuts, such
and prioritize projects (Litman, et as paths between cul-de-sac heads and mid-block pedestrian links.
al. 2000; NYBC 2002; ABW 7.  Street furniture (e.g., benches) and design features (e.g., human-scale street
2010). Implementation may lights).
require special funds, either 8. Traffic Calming, Streetscape Improvements, Traffic Speed Reductions, Vehicle
shifting funds within existing Restrictions and Road Space Reallocation.
transportation, a new budget 9.  Safety education, law enforcement and encouragement programs.
allocation, or grants. It is useful to 10. Integrate with transit (Bike/Transit Integration and Transit Oriented
develop Multi-Modal Level-of- Development).
Service rating systems which 11. Bicycle Parking.
indicate the convenience and 12.  Address Security Concerns of pedestrians and cyclists.
comfort of walking and cycling 13. Public Bike Systems (PBS), which are automated bicycle rental systems designed
conditions. to provide efficient mobility for short, utilitarian urban trips.

14.  Pedways, which are indoor urban walking networks that connect buildings and

transportation terminals.
15. Create a Multi-Modal Access Guide, which includes maps and other information

on how to walk and cycle to a particular destination.
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Source: http //en.wikipedia. org/wnku/Segregated cycle facdltles
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Source: http://cycle20ten.blogspot.com Source: http://cyclinggypsies.wordpress.com
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Source: http://www.truewheelers.org/cases/vassarst Source: http://calmstreetsboston.blogspot.com
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Source: http://labikas.wordpress.com/2012/06/28/san-francisco-bike- Source: http://www.hcn.org/hcn/greenjustice/blog/where-should-
facilities-green-conflict-zones/ green-planning-efforts-come-from
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pedbike/05085/pptchapt23.cfm lane-on-vancouver-ave-4212
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[ Y
dufsmnumsasnsgega luouumenaniazaiesoadus TuEI9a1TIaIuNng
9 o = A 1 a o 1O ' a2 A
11 nanguuaziduliaunae lumu 1,000 auaesa Tue TaslunuumesosdrulnyilSum
N1T9519TGIFADYITHIN 200 — 500 AUADS Tuauazlinl launu 800 AuAoSI TN B9
v 9 Y
s1azeavediuiunisases luouuaiediayninisdisluasalansouday

= Y o A = ~
515?]3&@89]1@@\1@151\11/] 10 DTN 25

M37199 10 YS11wn393193 & 996135799 A ouudunia (Uszguiauvy)

TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total  Share

Bicycle 3 6 12 14 14 13 11 13 12 11 20 27 14 170 1.38%

Motobike 154 307 o614 858 670 481 942 808 710 612 730 725 363 7,974 64.54%

PersonCar 71 142 283 231 181 130 231 229 174 119 176 188 94 2,249 18.20%
Pickup 40 80 160 152 128 104 147 191 156 121 150 104 52 1,585 12.83%
Truck 3 5 10 5 4 2 10 5 6 7 6 1 1 65 0.53%
Van/Bus 6 12 23 30 20 9 10 7 8 9 6 18 9 167 1.35%
Walk 1 2 4 0 4 7 13 9 7 5 21 48 24 145 1.17%
Total 278 554 1,106 1,290 1,021 746 1,364 1,262 1,073 884 1,109 1,111 557 12,355 100.00%

A13199 11 05011593195 & 991599 B ouuduniiasos 1 (§ou maiiasim)

TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share

Bicycle 1 2 4 1 5 9 2 2 4 5 1 6 3 45 2.42%
Motobike 28 56 12 67 92 17 83 58 70 82 g4 132 66 1,047 56.38%
PersonCar 11 22 44 30 25 20 23 27 24 20 95 23 12 376 20.25%
Pickup 6 11 22 19 16 13 21 22 30 3735 24 12 268 14.43%
Truck 1 2 4 1 1 0 1 4 3 2 3 0 0 22 1.18%
Van/Bus | 2 3 1 3 4 14 18 11 4 2 3 2 68 3.66%
Walk 1 1 1 1 1 0 1 7 4 0 2 8 4 31 1.67%
Total 49 96 190 120 143 163 145 138 146 150 222 196 99 1,857 100.00%

M3199 12 511011395195 & 3961599 C aUUDBUNTAY08 2 (Fa UAgITIN)

TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share

Bicycle 1 2 3 2 2 2 1 0 1 1 4 2 1 22 0.89%
Motobike 33 66 132 140 125 110 168 115 136 157 188 237 119 1,726 69.94%
PersonCar 12 23 46 27 22 16 17 16 19 21 31 34 17 301 12.20%
Pickup 4 8 15 10 10 9 13 23 22 21 27 10 5 177 7.17%
Truck 1 2 3 1 3 4 0 0 0 0 0 1 1 16 0.65%
Van/Bus | 1 1 12 6 0 1 0 1 1 4 2 1 31 1.26%
Walk 0 0 0 38 20 2 0 2 3 4 3 82 41 195 7.90%

Total 49 9% 190 120 143 163 145 138 146 150 222 196 99 1,857 100.00%
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TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 1 1 2 5 5 4 5 4 2 0 11 0 0 40 0.48%
Motobike 96 192 383 663 554 445 655 439 457 474 699 365 183 5605 67.38%
PersonCar 23 46 91 99 106 113 132 76 88 99 129 107 54 1,163 13.98%
Pickup 15 29 57 47 50 52 63 45 48 51 6l 35 18 571 6.86%
Truck 2 3 5 10 5 0 12 0 3 5 3 3 2 53 0.64%
Van/Bus 3 5 10 15 14 13 18 1 14 17 12 9 5 146 1.76%
Walk 3 6 11 65 86 106 86 36 46 56 104 90 45 740 8.90%
Total 143 282 559 904 820 733 971 611 658 702 1019 609 307 8318 100.00%

A15199 14 Y5an595195 o i}m’hi’lﬁ] E ﬂuuﬁqa (’E]Wlﬁld‘iﬂui’m 70 ?J)

TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 1 2 4 0 2 4 5 5 6 6 2 8 4 49 1.23%
Motobike ~ 45 89 178 220 189 157 187 104 144 184 223 123 62 1,905 47.96%
PersonCar 8 15 30 26 33 40 33 16 18 20 28 29 15 31 7.83%
Pickup 4 7 14 9 8 7 14 13 15 16 12 7 4 130 327%
Truck 1 1 1 2 1 0 0 0 1 2 0 0 0 9 0.23%
Van/Bus | 2 3 2 1 0 9 0 4 7 6 1 1 37 0.93%
Walk 60 119 237 312 201 90 74 90 75 59 133 54 27 1,531 38.54%
Total 120 235 467 571 435 298 322 228 263 294 404 222 113 3972 100.00%

= 9 o @
ANTNNN 15 lﬁu1mﬂ1ﬁ]‘iﬁ]§ ! ﬂqﬂ’dﬁ"ﬁ] FOUUBDUND (’ﬁ1uﬂ1’i’f]’fflqlﬂ)

TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 1 2 4 6 10 13 2 4 6 7 5 9 5 74 1.22%
Motobike 73 146 292 308 251 194 341 216 197 177 260 164 8 2,701 44.39%
PersonCar 13 25 49 46 51 56 60 61 46 31 70 54 27 589 9.68%
Pickup 7 13 26 14 19 23 22 29 24 18 29 20 10 254 4.17%
Truck 2 3 5 2 1 0 0 0 0 0 0 1 1 15 0.25%
Van/Bus 2 4 7 3 3 2 5 0 1 1 1 1 1 31 0.51%
Walk 33 65 130 309 310 311 294 119 131 142 274 202 101 2421 39.79%
Total 131 258 513 688 645 599 724 429 405 376 639 451 227 6,085 100.00%
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TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 1 1 1 3 5 7 12 11 13 15 3 3 2 77 1.57%
Motobike 61 121 241 278 263 247 336 200 215 229 244 145 73 2,653 53.92%
PersonCar 25 50 99 78 78 77 105 104 77 49 54 39 20 855 17.38%
Pickup 14 27 54 32 29 25 57 43 43 42 38 17 9 430 8.74%
Truck 1 2 3 2 1 0 0 0 0 0 1 0 0 10 0.20%
Van/Bus 5 10 19 19 11 2 9 2 7 11 5 1 1 102 2.07%
Walk 19 38 75 65 42 18 75 43 56 69 98 130 65 793 16.12%
Total 126 249 492 477 429 376 594 403 411 415 443 335 170 4920 100.00%

= o a a
A15199 17 USanmseses o 9AT1379 H oOUUDUNUAD (ﬂﬂ!zﬁt‘ﬂﬂﬁﬂﬂﬁiuﬂ)

TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 4 7 13 12 9 5 12 7 6 5 6 29 15 130 1.18%
Motobike 111 221 441 463 439 414 559 380 392 404 415 435 218 43892 44.57%
PersonCar 63 125 249 169 159 149 193 171 136 101 124 121 6l 1,821 16.59%
Pickup 33 66 132 107 111 115 100 94 88 82 89 68 34 1,119 10.19%
Truck 1 2 3 1 4 7 4 4 6 8 4 2 1 47 0.43%
Van/Bus 7 13 26 15 19 2 13 18 15 12 7 10 5 182 1.66%
Walk 12 24 47 836 537 238 260 162 165 168 117 146 73 2,785 25.37%
Total 231 458 911 1,603 1278 950 1,141 836 808 780 762 811 407 10,976 100.00%

~ ) a a a v
AT NN 18 1EN1mﬂ1ﬁ]‘i1i]ﬁ il ﬂqﬂ’@ﬂi'ﬁ] I DUUBDUNUA (@1?]1511{5]3{5]5)

TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 5 9 17 11 9 7 9 7 7 6 9 26 13 135 1.96%
Motobike 50 100 199 210 292 373 422 317 290 263 359 306 153 3334 48.40%
PersonCar 33 66 132 102 113 124 145 122 93 64 122 102 5l 1,269 18.42%
Pickup 19 37 73 82 105 128 86 88 78 68 106 60 30 960 13.94%
Truck 1 1 2 11 9 7 9 4 4 3 4 2 1 58 0.84%
Van/Bus 2 3 5 12 21 29 7 2 14 6 9 9 5 144 2.09%
Walk 32 64 128 172 95 18 40 182 110 38 26 55 28 988 14.34%
Total 142 280 556 600 644 686 718 742 596 448 635 560 281 6,888 100.00%
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TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 5 9 17 4 3 2 4 9 5 1 6 7 4 76 1.59%
Motobike 38 76 152 212 213 214 224 157 142 127 161 79 40 1835 38.37%
PersonCar 26 51 101 81 79 76 71 04 73 41 32 34 17 786 16.43%
Pickup 10 20 40 37 37 36 38 40 29 18 13 13 7 338 7.07%
Truck 1 1 1 2 1 0 0 2 2 2 3 0 0 15 031%
Van/Bus 2 4 8 9 6 2 4 4 5 6 2 1 1 54 1.13%
Walk 100 200 399 260 206 151 92 113 76 39 34 6 3 1,679 35.10%
Total 182 361 718 605 545 481 433 429 332 234 251 140 72 4,783 100.00%

A1319% 20 U311111393193 o 91529 K uuilszan (aagma TuTagmsdseua)

TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 1 1 2 3 3 2 7 0 2 4 0 3 2 30 2.98%
Motobike 10 19 37 49 51 52 9 3462 9 69 45 23 637 63.19%
PersonCar 3 6 12 10 8 5 8 13 1 9 7 0 s 107 10.62%
Pickup 2 4 8 7 8 9 11 11 12 12 15 3 2 104 10.32%
Truck 1 2 4 0 0 0 0 0 1 1 0 1 1 1 1.09%
Van/Bus 1 1 2 1 1 0 0 0 1 1 0 2 1 1 1.09%
Walk 0 0 0 2 1 0 33 5 20 350 8 4 108 10.71%
Total 18 33 6 72 7 68 155 63 109 152 91 72 38 1,008 100.00%

= ) J 9 w a =
M13199 21 YS11wn395193 & 961399 L ouusisngny (Usegdninaiueimsua)

TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 3 5 10 5 5 5 4 4 10 16 6 11 6 90 2.78%
Motobike 30 60 120 143 166 189 200 133 157 181 152 215 108 1,854 57.20%
PersonCar 18 36 7l 45 3 3856 41 0 39 64 63 32 585 18.05%
Pickup 12 24 48 37 30 23 37 32 33 33 38 25 13 385 11.88%
Truck 1 1 1 8 4 0 1 0 0 0 0 0 0 16 0.49%
Van/Bus 1 2 4 4 2 0 6 2 3 3 3 6 3 39 1.20%
Walk 4 7 13 39 25 11 40 20 13 5 9 57 29 272 8.39%
Total 69 135 267 281 274 266 344 232 256 271 272 377 191 3,241 100.00%
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TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 3 6 12 7 7 7 10 5 8 0 10 23 12 120 2.04%
Motobike 35 69 138 177 246 315 348 198 203 207 237 247 124 2,544 43.24%
PersonCar 16 32 63 58 52 45 81 65 58 50 64 60 30 674 11.46%
Pickup 11 21 42 40 36 370 45 38 30 49 40 20 473 8.04%
Truck 1 1 1 5 3 0 0 0 0 0 0 0 0 11 0.19%
Van/Bus 1 1 5 4 2 4 5 4 3 2 7 4 43 0.73%
Walk 56 112 224 244 173 101 197 310 195 80 72 169 85 2,018 34.30%
Total 123 242 481 536 521 501 710 628 506 380 434 546 275 5,883 100.00%

= S PN
A1TNN 23 ﬂ?ﬁﬂmﬂ'ﬁﬂi'ﬁ]ﬁ U YIAT19I9 N DUUNYATAUIU (ﬂﬁ%ﬂﬁNWﬂMﬁ‘Hﬂ!ﬂ']"l)

TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 3 6 12 1 3 4 3 4 4 3 7 5 3 58 2.88%
Motobike 21 41 81 72 71 70 57 58 65 71 92 70 35 804 39.86%
PersonCar 12 24 48 26 29 32 62 49 51 52 47 35 18 485 24.05%
Pickup 13 25 49 30 35 40 48 29 39 48 38 35 18 447 22.16%
Truck 1 1 1 1 2 2 4 7 4 0 3 1 1 28 1.39%
Van/Bus 2 3 5 2 2 2 0 2 3 3 3 3 2 3 1.59%
Walk 1 2 3 7 13 18 13 7 14 20 20 30 15 163 8.08%
Total 53102 199 139 155 168 187 156 180 197 210 179 92 2,017 100.00%

A 9 a
M1T1N9N 24 1]%11']mﬂ1ﬁ]51§]§ U YIAT3I? O DUUINHATTUIU (ﬂigﬂﬂnﬂ)

TIME 6 7 8 9 10 11 12 13 14 15 16 17 18 Total Share
Bicycle 5 9 17 6 4 2 1 2 2 2 7 18 9 84 1.84%
Motobike 57 113 225 167 176 185 261 216 201 186 281 275 138 2481 54.40%
PersonCar 27 53 106 57 58 S8 142 104 84 64 80 78 39 950 20.83%
Pickup 28 55 109 62 59 56 102 74 73 72 92 67 34 883 19.36%
Truck 1 1 2 3 3 2 9 4 3 2 2 3 2 37 0.81%
Van/Bus 2 4 7 10 16 2 8 13 10 6 7 10 5 120 2.63%
Walk 0 0 0 0 0 0 0 0 1 1 1 2 1 6 0.13%
Total 120 235 466 305 316 325 523 413 374 333 470 453 228 4,561 100.00%
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d' T zi’ z:; a [ 1§ YA (%
M1INN 26 ﬂWITIJ'i$ﬂﬂﬂq\i?jﬂ“ll’ﬂ\iﬂ"liﬂﬁ'ﬁ]i (PHF) MelununurinIneaeuy 19 Inguvaran

Morning Peak Noon Peak Afternoon Peak
Traffic Count Station

9:00-10:00 12:00-13:00 16:00-17:00
A duudUNiia 0.879 0.806 0.790
B ouusuniiawses 1 (Aeu JWNUITTN) 0.714 0.711 0.561
C auUdUNHawos 2 (51in VzAFITIN) 0.747 0.633 0.868
D uumnsziigy (Jszguid) 0.843 0.846 0.743
E ouuiina (01m3isousin 70 1) 0.751 0.725 0.546
F ouuxoune (dninveayn) 0.696 0.858 0.674
G auunsEig (eI Ideim) 0.840 0.754 0.797
Hauuduniia (Aazdnnlaenssuda) 0.667 0.857 0.882
Louuduniia (01M3%AIn3) 0.777 0.859 0.912
Jouudunilawos 3 (Fynd) 0.727 0.808 0.794
K auuilszud (aazma TuTagnsdszusa) 0.818 0.562 0.758
L auusngni @szgdninaueimsud) 0.817 0.843 0.907
M OUUTIINGAY (EIMTMNMAAS aan) 0.822 0.906 0.810
N auwnsasaY (Uszqamandndinig) 0.755 0.835 0.921
0 auunEaTaUY (szgInn) 0.908 0.896 0.794
P auuduniia (tlansyngny) 0.872 0.851 0.819
imaemaduma 0.790 0.797 0.786
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Vehicle Occupancy at Traffic Count Station (Unit : Persons/Vehicle)

Mode A B C D E F G H 1 J K L M N O P Avg

Walk 1.0 1.0 1.0 1.0 10 10 10 10 10 10 10 10 1.0 1.0 1.0 10 1.00

BC 1.0 1.0 1.0 1.0 10 10 10 10 10 10 10 10 1.0 1.0 1.0 10 1.00
MC 12 12 12 23 13 14 12 12 13 10 15 12 12 .1 1.1 1.1 1.29
PC .1 1.1 1.0 15 14 14 13 1.1 12 10 12 13 13 .1 12 1.1 121
PU 1.6 1.1 26 33 .15 21 15 13 1.7 21 1.7 15 1.5 16 15 172
VB 34 1.0 22 40 10 19 71 30 53 39 10 38 115 10 53 13 354
TK 25 10 10 130 10 10 10 10 27 33 10 49 1.0 1.0 1.0 17 238

Remark : Traffic Count Station
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