
ripc.gov.sa 

info@ripc.gov.sa 

19989

ʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍ʑ˨˒˦˯ɻ

˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍˓ɦ˙ʸɧ͍˦ɷˎɥʗ˚˧͍ʔ˯ʿ˝ɾ˧͍ˌ˯ʟ˝ɾ˧͍ʮ˯ʯʏɻ˖͍˔˚ɦʣ˖ɥ͍˔˯˖ʒ˖ɥ˦

͍˦ʏʟ˞̏͗̏

͍ʞʯʟʼɧ̐̎̐̓







ɹɦ˱˨ɻʋ˙˖ɥ





ɹɦ˱˨ɻʋ˙˖ɥ

6

̏˗ʒʏɻʟ˙˖ɥ͍ɹɥʑɦʤʕɩ˧͍˦˚ʒˍ˚22
̏ͬ̏˦ʷ˸ɦʣ˖ɥ͍˦˕˶ʠ˼ɥ30
̏ͬ̐˔˚ɦʣ˖ɥ͍ʆˣ˝˖ɥ32
̏ͬ̑ˋʗʯ˖ɥ͍ɹɦ˶ˀ48
̏ͬ̒˔˯˖ʒ˖ɥ͍ɥʔˤ͍˗ɥʒʏɻʠɥ͍ɹɥʑɦʤʕɩ50
̐ʵ˧ʗʣ˙˖ɥ͍˔ʌɥʗ˚56
̐ͬ̏ʵ˧ʗʣ˙˖ɥ͍ʮ˯ʯʏɽ60
̐ͬ̏ͬ̏ʦ˯ʐɥʗɻ˖ɥ62
̐̏ͬͬͬ̏̏ʦ˯ʐɥʗɻ˖ɥ͍ɹɦɷ˕ʯɻ˚64
̐̏ͬͬͬ̏̐˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ66
̐ͬ̏ͬ̐ʗʰɦʏ˙˖ɥ͍˥ʕɥʑɩ˧͍˓ɦ˙ʸ˼ɥ͍ʔ˯ʿ˝ɾ͍˦ʯʐ70
̐̏ͬͬ̐ͬ̏˓ɦ˙ʸ˼ɥ͍ʔ˯ʿ˝ɾ͍˦ʯʐ72
̐̏ͬͬ̐ͬ̐ʶˎ˨˙˖ɥ˧͍ˌ˲ʘʯ˖ɥ͍˦˵ˀ͍ɶʟʌ͍ʗʰɦʏ˙˖ɥ͍˥ʕɥʑɩ74
̐̏ͬͬ̐ͬ̑ʶˎ˨˙˖ɥ͍ɶʟʌ͍ʗʰɦʏ˙˖ɥ͍˘˰˰ˍɾ76
̐̏ͬͬ̐ͬ̒ɹɦ˚ʒʏ˖ɥ͍˓ɦ˙ʸɧ͍ˮˀ͍˦˯ʟ˯˷ʗ˖ɥ͍ʕɦʯʐ˼ɥ˧͍ʗʰɦʏ˙˖ɥ78
̐̏ͬͬ̐ͬ̓ʩʕ˼ɥ͍ʊʯʠ͍ɺʋɽ͍ɹɦ˚ʒʏ˖ɥ͍ʗʰɦʏ˚͍ɹɦ˙˰˰ˍɾ80
̐̏ͬͬ̐ͬ̔˦ʠɦʟʋ˖ɥ͍˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ɹɥʑɦʤʕɩ82
̐̏ͬͬ̐ͬ̕˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ84
̐ͬ̏ͬ̑ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍ˮˀ͍˘ˑʋɻ˖ɥ92
͍̐̏ͬͬ̑ͬ̏ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˥ʕɥʑɩ͍˦ʯʐ΅TMP΄94
̐̏ͬͬ̑ͬ̐˦ɼˎ˪˙˖ɥ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍ˮˀ͍˘ˑʋɻ˖ɥ͍˦ʯʐ96
̐̏ͬͬ̑ͬ̑˔˙ʷ˖ɥ͍ʶˎ˨˚˧͍˦ˍʯ˝˚͍˥ʕɥʑɩ98
̐̏ͬͬ̑ͬ̒˦ɼˎ˪˙˖ɥ͍ʾ˯ʨʗ˖ɥ͍ɹɦ˚˻ʸ˧͍ʕ˧ʗ˙˖ɥ͍ɹɥʕɦʤɩ͍ɹɦɷ˕ʯɻ˚100

̐̏ͬͬ̑ͬ̓
ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍ˮˀ͍˘ˑʋɻ˖ɥ͍˥ʚˣʈɧ͍ʶʬ˧˧͍ʕɦ˯ɻʐɥ͍͙͍ʚʈɥ˨ʋ˖ɥ͍͑ʵɦ˙ˎ˼ɥ

ʚʈɥ˨ʋ˖ɥ˧͍͍͑˦˱ʒ˱ʒʋ˖ɥ102

̐̏ͬͬ̑ͬ̔˦ɼˎ˪˙˖ɥ͍ɹɥʕɦʟ˙˖ɥ104
̐̏ͬͬ̑ͬ̕˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ106
̐ͬ̏ͬ̒˦˚˻ʟ˖ɥ˧͍˦ʋʧ˖ɥ͍˥ʕɥʑɩ122
̐̏ͬͬ̒ͬ̏˦˚˻ʟ˖ɥ˧͍˦ʋʧ˖ɥ͍˥ʕɥʑɩ͍ɹɦɷ˕ʯɻ˚124
̐̏ͬͬ̒ͬ̐˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ126
̐ͬ̏ͬ̓˦˯˵˰ɷ˖ɥ͍˥ʕɥʑ˾ɥ132
̐̏ͬͬ̓ͬ̏˦˯˵˰ɷ˖ɥ͍˥ʕɥʑ˾ɥ134
̐̏ͬͬ̓ͬ̐˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ136
̐ͬ̏ͬ̔ɹɦ˱ɦʿ˝˖ɥ͍˥ʕɥʑɩ142
̐̏ͬͬ̔ͬ̏ɹɦ˱ɦʿ˝˖ɥ͍˥ʕɥʑɩ144
̐̏ͬͬ̔ͬ̐˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ146
̐ͬ̏ͬ̕˥ʑ˨ʇ˖ɥ͍˦ɷˎɥʗ˚˧͍˛ɦ˙ʬ148
̐̏ͬͬͬ̏̕˥ʑ˨ʇ˖ɥ͍˦ɷˎɥʗ˚˧͍˛ɦ˙ʬ150
̐̏ͬͬͬ̐̕˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ152



7

̖̐ͬ̏ͬ˳ʕɥ˨ʯ˖ɥ͍˥ʕɥʑɩ154
̖̐̏ͬͬͬ̏˳ʕɥ˨ʯ˖ɥ͍˥ʕɥʑɩ156
̖̐̏ͬͬͬ̐˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ158
̗̐ͬ̏ͬ˓˨ʨ˨˖ɥ͍˦˯˞ɦˑ˚ɩ˧͍˦˯ʷ˙ɻʇ˙˖ɥ͍˦˯ʸ˨ɻ˖ɥ160
̗̐̏ͬͬͬ̏˓˨ʨ˨˖ɥ͍˦˯˞ɦˑ˚ɩ˧͍˦˯ʷ˙ɻʇ˙˖ɥ͍˦˯ʸ˨ɻ˖ɥ162
̗̐̏ͬͬͬ̐˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ164
̐ͬ̏ͬ̏̎˓ɦʯʸ˼ɥ͍˔˯˕ˍɾ˧͍˓˨ʨ˼ɥ͍˦˱ɦ˙ʌ168
̐ͬ̏ͬ̏̎ͬ̏˓ɦʯʸ˼ɥ͍˔˯˕ˍɾ˧͍˓˨ʨ˼ɥ͍˦˱ɦ˙ʌ170
̐ͬ̐ˮ˞ɦˑ˙˖ɥ͍ʮ˯ʯʏɻ˖ɥ172
̐ͬ̐ͬ̏ʶˎ˨˙˖ɥ͍˦˚˻ʠ174
͍̐ͬ̐̏ͬͬ̏˦˯ʧʏʣ˖ɥ͍˦˱ɦ˙ʋ˖ɥ͍ɹɥʒʷ˚΅PPE΄176
̐ͬ̐̏ͬͬ̐ɤɦʬ˨ʫ˖ɥ͍˥ʕɥʑɩ178
͍̐ͬ̐̏ͬͬ̑˥ɤɦʬ˾ɥͮ˦˚ɦʷ˖ɥ180
͍̐ͬ̐̏ͬͬ̒˥ɤɦʬ˾ɥͬʒ˯˖ɦɸ͍˦˖˨˙ʋ˙˖ɥ͍˦ˀɦʣˑ˖ɥ͍ɤɥ˨ʬ˼ɥ182
͍̐ͬ̐̏ͬͬ̓˥ɤɦʬ˾ɥͬ˥ʒ˙ʸɧ͍ˬ˕ʸ͍˦ɻɷʁ˙˖ɥ͍˦ˀɦʣˑ˖ɥ͍ɤɥ˨ʬ˼ɥ184
̐ͬ̐̏ͬͬ̔˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ186
̐ͬ̐ͬ̐˦˲ʘ˱ʔʋɻ˖ɥ͍ʗ˰ɸɥʒɻ˖ɥ˧͍ʚʈɥ˨ʋ˖ɥ190
̐ͬ̐ͬ̐̏ͬʚʈɥ˨ʋ˖ɥ͍ʶʬ˧˧͍ˢ˯ʈ˨ɻ˖ɥ͍˥ʚˣʈɧ192
̐ͬ̐ͬ̐ͬ̐˦ɼˎ˪˙˖ɥ͍˦˚˻ʟ˖ɥ͍ʚʈɥ˨ʌ͍ɶ˯˒ʗɽ194
̐ͬ̐ͬ̐ͬ̑˦˲ʖɦʯɷ˖ɦɸ͍˔˙ʷɽ͍ˮɻ˖ɥ͍ʗ˱ʔʋɻ˖ɥ͍ɤɥ˨ʬɧ196
̐ͬ̐ͬ̐ͬ̒ʗ˱ʔʋɻ˖ɥ͍˧ɧ͍ˢ˰ɷ˝ɼ˖ɥ͍˥ʕɦ˞ɩ198
̐ͬ̐ͬ̐ͬ̓˦ʫ˚ɥ˨˖ɥ͍˦˲ʘ˱ʔʋɻ˖ɥ͍˘ˣʠ˼ɥ͍ɹɦʌ˨˖200
̐ͬ̐ͬ̐ͬ̔ʒ˯˖ɦɸ͍˦˖˨˙ʋ˙˖ɥ͍ɹɦɼˀ˻˖ɥ˧͍˦˱˧ʒ˯˖ɥ͍ɹɥʕɦʤ˾ɥ͍˥ʚˣʈɧ202
̐ͬ̐ͬ̐ͬ̕ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍ˮˀ͍˘ˑʋɻ˖ɥ͍ɹɥʕɦʤɩ204
̖̐ͬ̐ͬ̐ͬˌɷʟ˙˖ɥ͍ʗ˱ʔʋɻ˖ɥ͍˦ˍʯ˝˚͍ʑɥʒʸɩ206
̗̐ͬ̐ͬ̐ͬ˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ208
̐ͬ̐ͬ̑˔˙ʷ˖ɥ͍˦ˍʯ˝˚͍˥ʕɥʑɩ240
̐ͬ̐ͬ̑̏ͬ˦˯˖ɦˍɼ˞˺ɥ͍˦ˍʯ˝˙˖ɥ͍˥ʕɥʑɩ242
̐ͬ̐ͬ̑ͬ̐˦˖ʙɦʷ˖ɥ͍˦˚˻ʟ˖ɥ͍˦ˍʯ˝˚͍ɹɦɷ˕ʯɻ˚244
̐ͬ̐ͬ̑ͬ̑˦˰ɷ˞ɦʇ˖ɥ͍˦˖ʙɦʷ˖ɥ͍˦ˍʯ˝˙˖ɥ͍ɹɦʿʨɥ˨˚246
̐ͬ̐ͬ̑ͬ̒˔˙ʷ˖ɥ͍ˌʰɦ˝˚͍ˮˀ͍ɹɥʕɦʟ˙˖ɥ͍ʩʗʸ͍˔˱ʒʷɽ248
̐ͬ̐ͬ̑ͬ̓˔˙ʷ˖ɥ͍˦ˍʯ˝˚͍ˬ˖ɩ͍˓˨ʨ˨˖ɥ͍˥ʕɥʑɩ˧͍ɤɦˣ˞˾ɥ͍˦ˍʯ˝˚͍˥ʕɥʑɩ250
̐ͬ̐ͬ̑ͬ̔˥ɦʣ˙˖ɥ͍ɹɥʕɦʟ˚˧͍ɹɥʗ˙˚͍˥ʕɥʑɩ252
̐ͬ̐ͬ̑ͬ̕˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ254
̐ͬ̐ͬ̒˓ɦʧɽ˺ɥ˧͍˓˨ʨ˨˖ɥ͍ʗʨɦ˝ʸ256
͍̐ͬ̐ͬ̒̏ͬ˥ɦʣ˙˖ɥ͍ʗɸɦʷ˚͍ʕ˨ʟʈ˧͍ʾ˯ʨʗ˖ɥ͍ɹɥʕʒʋ˝˚258
̐ͬ̐ͬ̒ͬ̐ʵ˧ʗʣ˙˖ɥ͍ɹɦ˚˨˕ʷ˚͍ɹɦʌ˨˖260
̐ͬ̐ͬ̒ͬ̑˦ʋ˕ʧ˙˖ɥ͍ɵɦʋʨɧ͍ʶ˚͍ˌɷʟ˙˖ɥ͍˔ʨɥ˨ɻ˖ɥ262
̐ͬ̐ͬ̒ͬ̒˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ264



ɹɦ˱˨ɻʋ˙˖ɥ

̐ͬ̑ʵ˧ʗʣ˙˖ɥ͍ʔ˯ʿ˝ɾ268
̐ͬ̑ͬ̏ʶˎ˨˙˖ɥ͍˥ʕɥʑɩ˧͍ʚ˰ˣʇɽ270
̐ͬ̑̏ͬͬ̏ʶˎ˨˙˖ɥ͍ʑɥʒʸɩ͍ɹɦɷ˕ʯɻ˚272
̐ͬ̑̏ͬͬ̐ˢɾɦ˯˖˧˪ʟ˚˧͍ʵ˧ʗʣ˙˖ɥ͍ʔ˯ʿ˝ɾ͍˦˯˕˙ʸ274
̐ͬ̑̏ͬͬ̑˦˚˻ʟ˖ɥ͍ɹɥɤɥʗʈɩ˧͍ʶˎ˨˙˖ɥ͍˥ʕɥʑɩ276
̐ͬ̑̏ͬͬ̒˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ278
̐ͬ̑ͬ̐ɦˣɾɥʑɦʤʕɩ˧͍ɹɦ˲ʘʿʋ˖ɥ͍ʵɥ˨˞ɧ282
̐ͬ̑ͬ̐̏ͬʉ˨ɻʿ˙˖ɥ͍ʗʿʋ˖ɥ͍ɹɦʿʨɥ˨˚˧͍ɹɦ˯˝ˍɾ284
̐ͬ̑ͬ̐ͬ̐ˌ˕ʻ˙˖ɥ͍ʗʿʋ˖ɥ͍ɹɦʿʨɥ˨˚˧͍ɹɦ˯˝ˍɾ286
̐ͬ̑ͬ̐ͬ̑ɦˣˍ˙ʸ˧͍˦ɸʗɻ˖ɥ͍ʵ˨˞͍ˬ˕ʸ͍Єɤɦ˝ɸ͍ʗʿʋ˖ɥ͍ɹɥʑɦʤʕɩ288
̐ͬ̑ͬ̐ͬ̒˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ290
̐ͬ̑ͬ̑˓ɦ˙ʸɧ˦ɻ˕ʿʟ˖ɥ296
̐ͬ̑ͬ̑̏ͬ˦ɻ˕ʿʟ˖ɦɸ͍˦ʨɦʏ˖ɥ͍˥ʑ˨ʇ˖ɥ͍ʗ˰˲ɦʷ˚˧͍ɹɥɤɥʗʈɩ298
̐ͬ̑ͬ̑ͬ̐ˌ˲ʘʯ˖ɥ͍˦˵ˀ͍ˬ˕ʸ͍Єɤɦ˝ɸ͍˦ɻ˕ʿʟ˖ɦɸ͍˦ʨɦʏ˖ɥ͍ʭ˧ʗʣ˖ɥ300
̐ͬ̑ͬ̑ͬ̑˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ302
̐ͬ̒˓ɦʂɼ˚˼ɥ˧͍˦ɸɦˎʗ˖ɥ304
̐ͬ̒ͬ̏˓ɦʂɼ˚˺ɥ˧͍˦˰ɸɦˎʗ˖ɥ͍ɹ˺˨ʇ˖ɥ306

̐ͬ̒̏ͬͬ̏ɹɦ˯ʌ˻ʨ ˕˖͍ʩɦ˲ʘ˖ɥ͍ˮˀ͍˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍ʚ˒ʗ˚͍˦ɸɦˎʗ
˘ˑʋɻ˖ɥ˧308

̐ͬ̒̏ͬͬ̐ɹɦ˯˖˧˪ʟ˙˖ɥ˧͍ʕɥ˧ʑ˼ɥ310
̐ͬ̒̏ͬͬ̑˓ɦʂɼ˚˺ɥ˧͍˦ɸɦˎʗ˖ɥ͍ɹ˺˨ʈ͍ˮˀ͍ʗʰɦʏ˙˖ɥ͍ˬ˕ʸ͍˘˸ɦˍ˖ɥ͍ʆˣ˝˖ɥ312
̐ͬ̒̏ͬͬ̒˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ314
̐ͬ̒ͬ̐ɹɦʬɥʗɻʸ˺ɥ˧͍˫˧ɦˑʣ˖ɥ320
̐ͬ̒ͬ̐̏ͬ˜˯˖˧ɦˍ˙˕˖͍ʩɥʗɻʸ˺ɥ͍˦˯˕˙ʸ322

̐ͬ̒ͬ̐ͬ̐
͍ɹɦˣʇ˖ɥ͍˧ɧ͍ˌ˲ʘʯ˖ɥ͍ˮ˚ʒʏɻʟ˚͍˧ɧ͍˛ɦˑʟ˖ɥ͍˫˧ɦˑʤ͍˥ʕɥʑɩ

˦˯˝ʷ˙˖ɥ324

̐ͬ̒ͬ̐ͬ̑˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ326
̐ͬ̓ʵ˧ʗʣ˙˖ɥ͍ˋ˻ʼɩ330
̐ͬ̓ͬ̏ʵ˧ʗʣ˙˖ɥ͍ˋ˻ʼɩ332
̐ͬ̓̏ͬͬ̏ʵ˧ʗʣ˙˖ɥ͍ˋ˻ʼɩ334
̐ͬ̓̏ͬͬ̐˦˯ˀɦʬ˾ɥ͍ʑɥ˨˙˖ɥ336
̐ͬ̔˦˚ɦʷ˖ɥ͍ɹɥʕɦɷɻʸ˺ɥ338
̐ͬ̔ͬ̏ɹɦ˯˝ˍɼ˖ɥ͍˜˚͍˥ʑɦʿɻʠ˺ɥ340
̐ͬ̔̏ͬͬ̏ɹɦ˯˝ˍɼ˖ɥ͍˜˚͍˥ʑɦʿɻʠ˺ɥ342
̐ͬ̔ͬ̐ɹɦ˞ɦ˰ɷ˖ɥ͍˜˚͍ˬ˕ʂ˙˖ɥ͍˥ʑɦʿɻʠ˺ɥ344
̐ͬ̔ͬ̐̏ͬɹɦ˞ɦ˰ɷ˖ɥ͍˜˚͍ˬ˕ʂ˙˖ɥ͍˥ʑɦʿɻʠ˺ɥ346
3ˮ˞˨˞ɦˍ˖ɥ͍ʕɦʰ˾ɥ˧͍˦˙˒˨ʋ˖ɥ348
̑ͬ̏˔˯˖ʒ˖ɥ͍ʀ˱ʒʋɽ352
̑ͬ̐ˮ˞˨˞ɦˍ˖ɥ͍ʕɦʰ˾ɥ355

4ɹɦˍʋ˕˙˖ɥ360

8



9



01

˓ɦˑʤ˼ɥ˧͍˓˧ɥʒʇ˖ɥ

10

˓˧ʒʇ˖ɥ͍˘ˎʕʾʨ˨˖ɥ

1-3-1ˋʗʯ˖ɥ͍ɹɦ˶ˀ

1-4-1ɹɦ˯˖˧˪ʟ˙˖ɥ͍˦ˀ˨ʿʧ˚

̏ͬ̒ͬ̐˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍˔ʌɥʗ˚͍ʶ˰˙ʈ͍ˮˀ͍˦ʋ˕ʧ˙˖ɥ͍ɵɦʋʨɧ͍ɹɦ˯˖˧˪ʟ˚

̐̏ͬͬͬ̏̐̏ͬ˳ʕɥ˨ʯ˖ɥ͍ʦ˯ʐɥʗɻ˖͍ʗʃɨɼ˖ɥ͍˦˯˕ɸɦˎ˧͍ʗʃ˼ɥ͍ʗ˰˲ɦʷ˚

2-1-27ͬͬ1˔˙ʷ˖ɥ͍ʔ˯ʿ˝ɾ͍˦ʯʏ˖͍˦˯ʟ˯˷ʗ˖ɥ͍ʗʨɦ˝ʷ˖ɥ

2ͬ1ͬ2ͬ7ͬ2˥ʗʯʏ˖ɥ͍ʑɥ˨˙˖ɥ͍˜˲ʛʏɽ͍˦ˍ˲ʘʰ

2ͬ1ͬ2ͬ7ͬ3ˋʗʯ˖ɥ͍ɹɦ˶ˀ͍ˬ˖ɩ͍˥ʒ˝ʟ˙˖ɥ͍ʗʰɦʏ˙˖ɥ͍ɹɦ˱˨ɻʟ˚

2ͬ1ͬ2ͬ7ͬ4˦ʨɦʏ˖ɥ͍ʶˎ˨˙˖ɥ͍ɹɥʕɦɷɻʸɥ

2ͬ1ͬ2ͬ7ͬ5ɹɥɤɦʣ˞˾ɥ͍ʶˎɥ˨˚͍ˮˀ͍ʗʰɦʏ˙˖ɥ͍˜˚͍ʒʋ˕˖͍˦˕˙ɻʋ˙˖ɥ͍˔˚ɥ˨ʷ˖ɥ˧͍ʗʰɦʏ˙˖ɥ

2ͬ1ͬ2ͬ7ͬ6ʮ˸ɥʗʏ˖ɥ͍˘ʠʕ˧͍ɹɦ˚ʒʏ˖ɥ͍˜ʸ͍ʾʣˑ˕˖͍˥ʑ˨ʇ˖ɥ͍ɹɦ˱˨ɻʟ˚

2ͬ1ͬ2ͬ7ͬ7ʊʟ˙˖ɥ͍ɶ˯˖ɦʠɧ

2ͬ1ͬ2ͬ7ͬ8˦ˑɷʣ˕˖͍˦˕˙ɻʋ˙˖ɥ͍˓ɦʯʸ˼ɥ͍ʗʰɦʏ˙˖͍˦˲ʖɥʗʋ˖ɥ͍˦ʯ˲ʘʏ˖ɥ

2ͬ1ͬ3ͬ7ͬ1ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˥ʕɥʑɩ͍˦ʯʐ͍˫˨ɻʋ˚

2ͬ1ͬ3ͬ7ͬ2͍˦ɼˎ˪˙˖ɥ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˦ɷˎɥʗ˚͍˦ʯʐ

2ͬ1ͬ3ͬ7ͬ̑˦ɼˎ˪˙˖ɥ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍ˮˀ͍˘ˑʋɻ˖ɥ͍˦ʯʐ͍ɹɦ˞˨ˑ˚

2ͬ1ͬ3ͬ7ͬ̒˦˲ʖ˧ʗ˙˖ɥ͍ɹɦʌ˨˕˖ɥ͍˘ʇʌ͍ʗ˰˲ɦʷ˚

2ͬ1ͬ4ͬ2ͬ1ʗʰɦʏ˙˖ɥ͍˦ˀ˨ʿʧ˚

2ͬ1ͬ4ͬ2ͬ2ʗʰɦʏ˙˕˖͍ʩʗʷɻ˖ɥ͍ɹɦ˱˨ɻʟ˚

2ͬ1ͬ4ͬ2ͬ3˦˕˯ˍʂ˖ɥ͍ɹɥʒʷ˙˖ɥ˧͍ɹɦɷ˒ʗ˙˕˖͍˦˱ʒˍʿɻ˖ɥ͍˦˙˸ɦˍ˖ɥ

̗̐̏ͬͬͬ̐ͬ̏ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˥ʕɥʑɩ͍˦ʯʐ͍ʅʓ˨˙˞

2ͬ1ͬ9ͬ2ͬ2͍˦ɼˎ˪˙˖ɥ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˦ɷˎɥʗ˚͍˦ʯʐ͍ʅʓ˨˙˞TTCP)΄

̐ͬ̐̏ͬͬ̐ͬ̏ɦˣɸ͍ʉ˨˙ʟ˙˖ɥ͍ɤɦʬ˨ʫ˖ɥ͍ʑ˧ʒʌ

2ͬ2ͬ1ͬ6ͬ1ɦˣɸ͍ˬʨ˨˙˖ɥ͍˥ɤɦʬ˾ɥ͍ɹɦ˱˨ɻʟ˚

2ͬ2ͬ2ͬ1ͬ1˦ʸʗʟ˖ɥ͍ʑ˧ʒʌ͍ʝɦʠɧ͍ˬ˕ʸ͍ˢ˯ʈ˨ɻ˖ɥ͍˥ʚˣʈɧ͍˜˰ɸ͍ɹɦˀɦʟ˙˖ɥ

2ͬ2ͬ2ͬ5ͬ1˦ʫ˚ɥ˨˖ɥ͍ʗ˱ʔʋɻ˖ɥ͍˘ˣʠɧ͍ɹɦʌ˨˖͍ɹɦɷ˕ʯɻ˚

2ͬ2ͬ2ͬ8ͬ1ˌ˲ʘʯ˖ɥ͍˦˵ˀ͍ɶʟʌ͍˔˙ʷ˖ɥ͍˦ˍʯ˝˙˖͍ɦˣɸ͍ˬʨ˨˙˖ɥ͍˫˨ʧˍ˖ɥ͍˦ʸʗʟ˖ɥ͍ʑ˧ʒʌ

2ͬ2ͬ2ͬ9ͬ1˔˙ʷ˖ɥ͍ɹɥʗɻˀ͍ʾ˕ɼʏ˙˖͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˥ʕɥʑɩ͍ˋʗʰ

2ͬ2ͬ2ͬ9ͬ2˦ɼˎ˪˙˖ɥ͍ʕ˧ʗ˙˖ɥ͍ʮɸɥ˨ʬ͍˜˚͍ˬ˞ʑ˼ɥ͍ʒʋ˖ɥ

2ͬ2ͬ2ͬ9ͬ3˔˙ʷ˖ɥ͍˥ʒ˚

2ͬ2ͬ2ͬ9ͬ4˦ɼˎ˪˙˖ɥ͍˦˚˻ʟ˖ɥ͍ʚʈɥ˨ʌ͍ʙ˨˚ʕ

̗̐ͬ̐ͬ̐ͬͬ̓˦˯˞ɦʠʗʏ˖ɥ͍ʚʈɥ˨ʋ˖ɥ͍ɹɦˍʋ˕˚͍˦ˀ˨ʿʧ˚

˓˧ɥʒʇ˖ɥ



01
˓ɦˑʤ˼ɥ˧͍˓˧ɥʒʇ˖ɥ

˓ɦˑʤ˼ɥ

˓˧ʒʇ˖ɥ͍˘ˎʕʾʨ˨˖ɥ

̗̐ͬ̐ͬ̐ͬͬ̔˦˱˨˕ʷ˖ɥ͍ʉɥ˨˖˼ɥ͍ʵɦʿɽʕɥ͍ʗ˰˲ɦʷ˚

̗̐ͬ̐ͬ̐ͬͬ̕˦˱˨˕ʷ˖ɥ͍ʉɥ˨˖˼ɥ͍˗ɥʒʏɻʠɥ͍ʗ˰˲ɦʷ˚

2ͬ2ͬ2ͬ9̖͍ͬʵɥ˨˞˽˖͍ɤ˨ʫ˖ɥ͍ʦ˸ɦʧʐ͍˜˰ɸ͍˦˞ʕɦˍ˚΅A ͍˧B ͍˧Ć

̐ͬ̐ͬ̑̏ͬͬ̏˦˲ʖ˧ʗ˙˖ɥ͍˦ʸʗʟ˖ɥ͍ˬ˕ʸ͍Єɤɦ˝ɸ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˔˱˨ʋɽ͍˦ˍʯ˝˚͍˓˨ʰ͍ɹɦɸɦʟʌ

̐ͬ̐ͬ̑ͬ̐̏ͬ˦˲ʖ˧ʗ˙˖ɥ͍˦ʸʗʟ˖ɥ͍ˬ˕ʸ͍Єɤɦ˝ɸ͍ɦˣɸ͍ˬʨ˨˙˖ɥ͍˦˖ʙɦʷ˖ɥ͍˦ˍʯ˝˙˖ɥ͍˓ɥ˨ʰɧ

̐ͬ̐ͬ̑ͬ̒̏ͬɹɦ˲ʘʿʋ˖ɥ͍˘˯˙ʧɽ˧͍ʮ˯ʯʏɽ͍ɹɦ˯˖˧˪ʟ˚

̐ͬ̐ͬ̑ͬ̒ͬ̐˦ɸʗɻ˖ɥ͍ʵɥ˨˞ɧ͍ʦʏ˕˚

̐ͬ̑ͬ̐ͬ̒ͬ̑ɦˣɸ͍ʉ˨˙ʟ˙˖ɥ͍˫˨ʧˍ˖ɥ͍ɹɥʕʒʋ˝˙˖ɥ

̐ͬ̑ͬ̐ͬ̒ͬ̒ʗʃ˪˙˖ɥ͍ʗ˯ʼ͍ʗʿʋ˖ɥ͍ɹɦ˯˝ˍɾ

̐ͬ̑ͬ̑ͬ̑̏ͬ˦ɻ˕ʿʟ˖ɥ͍ɹɦɷ˕ʯɻ˚

̐ͬ̒̏ͬͬ̒ͬ̏˦˰ɸɦˎʗ˖ɥ͍ɹ˺˨ʇ˖ɥ͍ɹɦɷ˕ʯɻ˙˖͍ˬ˞ʑ˼ɥ͍ʒʋ˖ɥ

2-4-1-4-2˓ɦʂɼ˚˺ɥ˧͍˦˰ɸɦˎʗ˖ɥ͍ɹ˺˨ʇ˖ɥ͍ˮˀ͍ʗʰɦʏ˙˖ɥ͍ˬ˕ʸ͍˘˸ɦˍ˖ɥ͍ʆˣ˝˕˖͍ʶ˲ʖɦʣ˙˖ɥ͍ʾ˯˝ʧɽ

̐ͬ̒̏ͬͬ̒ͬ̑˦ʰ˨ʻʫ˙˖ɥ͍ʑɥ˨˙˖ɥ˧͍˗ʑʗ˖ɥ͍ʑɥ˨˚͍ʦʋˀ

͍̑̏ͬͬ̏˦˯ʷ˲ʘʣɻ˖ɥ͍˦˯˞˨˞ɦˍ˖ɥ͍ɹɦ˚ɥʚɻ˖˺ɥ

˔ˑʣ˖ɥ͍˘ˎʕʾʨ˨˖ɥ

̏̏ͬˮʈʓ˨˙˞͍˔˙ʸ͍ʶˎ˨˙˖͍˦˕ʧʿ˚͍˦˲ʖɦˣ˞͍˥ʕ˨ʨ

̏ͬ̐ˮʈʓ˨˙˞͍˔˙ʸ͍ʶˎ˨˙˖͍˦˕ʧʿ˚͍˦˯˕˯˖͍˥ʕ˨ʨ

̏ͬ̐̏ͬ˔˚ɦʣ˖ɥ͍ʆˣ˝˖ɥ

̏ͬ̐ͬ̐˦ʋ˕ʧ˙˖ɥ͍ɵɦʋʨɧ͍˔ʸɦʿɽ͍ʅʓ˨˙˞

̏ͬ̐ͬ̑˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍˔ʌɥʗ˚

̏ͬ̑̏ͬˋʗʯ˖ɥ͍ɹɦ˶ˀ

̏ͬ̒̏ͬ˓˨ʧʿ˖ɥ͍ʵɥ˨˞ɧ

̏ͬ̒ͬ̐˭˨ʻ˕˖ɥ͍ˮ˚ʗˣ˖ɥ͍˔ʟ˕ʟɻ˖ɥ

͍̐̏ͬͬͬ̏̐̏ͬʦ˯ʐʗɽ͍ɶ˕ʰ͍˘˱ʒˍɾ͍˦˯˕˙ʸ

̐̏ͬͬ̑ͬͬ̏̕ʗʰɦʏ˙˖ɥ͍ˮˀ͍˘ˑʋɻ˕˖͍ˮ˚ʗˣ˖ɥ͍˔ʟ˕ʟɻ˖ɥ

̐̏ͬͬ̑ͬͬ̐̕˔˙ʷ˖ɥ͍ˮˀ͍˘ˑʋɻ˖ɥ͍˦ˍʯ˝˚͍ʗʨɦ˝ʸ

̐̏ͬͬ̑ͬͬ̑̕˦ɼˎ˪˙˖ɥ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍ˮˀ͍˘ˑʋɻ˖ɥ͍˦ʯʐ͍ɹɦ˞˨ˑ˚˧͍ɶ˖ɦˎ

̐̏ͬͬ̑ͬͬ̒̕˦˯ʠɦ˯ˍ˖ɥ͍ɹɦʌ˨˕˖ɥ

̐̏ͬͬ̑ͬͬ̓̕˥ʗ˰ɷˑ˖ɥ͍ɹɦʌ˨˕˖ɥ

͍̐̏ͬͬ̑ͬͬ̔̕˫ʒ˙˖ɥ͍˥ʗ˯ʧˎ͍˓ɦ˙ʸ˽˖͍˥ʒ˙ʸ˼ɥ͍ʽ˻ʏɸ͍ɹɦɼˀ˻˖ɥ͍ɶ˯˒ʗɽ͍ˋʗʰ΅͍˭ʑ˨ʷʟ˖ɥ͍ˋʗʯ˖ɥ͍ʑ˨˒̔̎̐΄

͍̐̏ͬͬ̑ͬͬ̕̕˦ɷ˒ʗ˚͍ˬ˕ʸ͍˦ɻɷʁ˚͍˦ʫ˚ɥ˧͍˘ˣʠɧ͍˦ʌ˨˖΅͍˭ʑ˨ʷʟ˖ɥ͍ˋʗʯ˖ɥ͍ʑ˨˒̔̎̐΄

̖̐̏ͬͬ̑ͬͬ̕ʩʕ˼ɥ͍ˬ˕ʸ͍˦ɻɷʁ˙˖ɥ͍˦ɼˎ˪˙˖ɥ͍ɹɦʌ˨˕˖ɥ

̗̐̏ͬͬ̑ͬͬ̕˦˖˨˙ʋ˙˖ɥ͍˦˱ʑɦʤʕ˾ɥ͍˦ʌ˨˕˖ɥ͍˦˚ɦʸʑ
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˓ɦˑʤ˼ɥ˧͍˓˧ɥʒʇ˖ɥ

˔ˑʣ˖ɥ͍˘ˎʕʾʨ˨˖ɥ

̐̏ͬͬ̒ͬͬ̏̎̕˦ɼˎ˪˙˖ɥ͍ɹɦɼˀ˻˖ɥ͍˘ʸʑ
̐̏ͬͬ̑ͬͬ̏̏̕˦˯ʠɦ˯ˍ˖ɥ͍ɹɦʌ˨˕˖ɥ͍˦˕ʂ˚ɧ

̏-̐7-3-1-2˥ʗ˰ɷˑ˖ɥ͍ɹɦʌ˨˕˖ɥ͍˦˕ʂ˚ɧ

̐̏ͬͬ̑ͬͬ̏̑̕˦˯ʠɧʕ͍ʉɥ˨˖ɧ

̐̏ͬͬ̑ͬͬ̏̒̕˦˱ʒ˱ʒʋ˖ɥ͍ʚʈɥ˨ʋ˖ɥ͍ʵɥ˨˞ɧ

͍̐̏ͬͬ̑ͬͬ̏̓̕ʕ˧ʗ˙˖ɥ͍ʵɦ˙ˎɧ˦˯ˑ˯ɻʠ˻ɷ˖ɥ͍˥ʒ˙ʸ˼ɥ˧

̐̏ͬͬ̑ͬͬ̏̔̕ˮˑ˯ɻʠ˻ɸ͍˔˯˚ʗɸ

͍̐ͬ̐̏ͬͬ̒ͬ̏˥ɤɦʬɩ΅LED͍΄ʒ˯˖ɦɸ͍˦˖˨˙ʋ˙˖ɥ

̐ͬ̐̏ͬͬ̓ͬ̏˦˯ʈʓ˨˙˝˖ɥ͍˦˕ˍ˝ɼ˙˖ɥ͍˦ˀɦʣˑ˖ɥ͍ɤɥ˨ʬ˼ɥ

̐ͬ̐̏ͬͬ̓ͬ̐ʑ˨˙ʸ͍ˬ˕ʸ͍˦ɻɷʁ˚͍˦˯ʈʓ˨˙˞͍˦ˀɦʣ˒͍ɤɥ˨ʬɧ

̐ͬ̐̏ͬͬ̔ͬ̏˦˯ʧʏʣ˖ɥ͍˦˱ɦˎ˨˖ɥ͍ɹɥʒʷ˙˖͍ˮʠɦ˯ˍ˖ɥ͍ʕɥʒʨ˾ɥ

̐ͬ̐ͬ̐̏ͬ˦ʫ˚ɥ˨˖ɥ͍ʗ˱ʔʋɻ˖ɥ͍ɹɥʕɦ˞ɩ

̐ͬ̐ͬ̐ͬ̓̏ͬ˦ʫ˚ɥ˨˖ɥ͍˘ˣʠ˼ɥ͍ɹɦʌ˨˖

͍̐ͬ̐ͬ̐ͬ̔̏ͬ˦˱ɥʗ˖ɥ͍˔˚ɦʌ͍˦ʯʠɥ˨ɸ͍˦˱˧ʒ˯˖ɥ͍˥ʕɦʤ˾ɥ͍˥ʚˣʈɧ͍˗ɥʒʏɻʠɥ΅͍˘ʟˍ˖ɥ͍ˬ˖ɩ͍ɥЄʑɦ˝ɼʠɥ͍ͬ̔ͬ̒̕˭ʑ˨ʷʟ˖ɥ͍ˋʗʯ˖ɥ͍ʑ˨˒͍˜˚̔̎̐΄

̗͍̐ͬ̐ͬ̐ͬ̏ͬʚʈɦʋ˖ɥ͍ɹɦʿʨɥ˨˚ͮʒʌɥ˧͍ʗɻ˚͍ʚʈɦʌ

̗͍̐ͬ̐ͬ̐ͬͬ̐ʚʈɦʋ˖ɥ͍ɹɦʿʨɥ˨˚͍ͮʚʈɦʌ͍̏͗̓˗

̗̐ͬ̐ͬ̐ͬͬ̑ɵ˨ˍʄ͍˛˧ʒɸ˧͍ʶ˚͍˦˯˞ɦʠʗʐ͍ʚʈɥ˨ʌ

̗̐ͬ̐ͬ̐ͬͬ̒ˮˑ˯ɻʠ˻ɸ͍ʚʈɦʌ

̗̐ͬ̐ͬ̐ͬͬ̓LED ʚʈɦʌ͍ˮˑ˯ɻʠ˻ɸ͍ʑ˧ʚ˚͍ʮ˲ʘʣɸ͍˥ɤɦʬɩ

̗̐ͬ̐ͬ̐ͬͬ̔ʗʰɦʏ˙˖ɥ͍ʒ˱ʒʋɽ͍ɹɥʕɦʤɩ͍ʑ˧ʚ˚͍ˮˑ˯ɻʠ˻ɸ͍ʚʈɦʌ

̗̐ͬ̐ͬ̐ͬͬ̕ˮˑ˯ɻʠ˻ɷ˖ɥ͍ʚʈɦʋ˖ɥ͍ɶ˯ɽʗɽ

̗̖̐ͬ̐ͬ̐ͬͬˮˑ˯ɻʠ˻ɸ͍ʚʈɦʋ˖ɥ͍ɹɥʕɦʷʤ

̗̗̐ͬ̐ͬ̐ͬͬːɸɦʣɻ˚͍ʗ˯ʼ͍ˮˑ˯ɻʠ˻ɸ͍ʚʈɦʌ

̗̐ͬ̐ͬ̐ͬͬ̏̎˥ʒʸɦɷɻ˙˖ɥ͍ɹɦˀɦʟ˙˖ɥ͍ɹɥʓ͍˦˯˞ɦʠʗʏ˖ɥ͍ʚʈɥ˨ʋ˖ɥ

̗̐ͬ̐ͬ̐ͬͬ̏̏˥ʕʗʫɻ˙˖ɥ͍˦˯˞ɦʠʗʏ˖ɥ͍ʚʈɥ˨ʋ˖ɥ

̗̐ͬ̐ͬ̐ͬͬ̏̐ʚʈɦʋ˕˖͍˦˙ʳɼ˝˙˖ɥ͍ʗ˯ʼ͍˗ɦʇʌ˼ɥ

̗̐ͬ̐ͬ̐ͬͬ̏̑ʚʈɦʋ˖ɥ͍˛˨˖͍ˮˀ͍˜˱ɦɷɻ˖ɥ

̗̐ͬ̐ͬ̐ͬͬ̏̒˭ʑ˨ʷʟ˖ɥ͍ˋʗʯ˖ɥ͍ʑ˨˒΄  ͍˔˙ʷ˖ɥ͍ˌʰɦ˝˚͍ˮˀ͍ɦˣɾɦˍ˰ɷʯɽ˧͍˦˚˻ʟ˖ɥ͍ʚʈɥ˨ʌ͍ɹɦɷ˕ʯɻ˚΅̑̎̓

̗͍̐ͬ̐ͬ̐ͬͬ̏̓˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍˓ɦ˙ʸ˼͍˥ɤɦʬ˾ɥ͍ɹɦɷ˕ʯɻ˚

̗͍̐ͬ̐ͬ̐ͬͬ̏̔˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍˓ɦ˙ʸɧ͍ˮˀ͍˦ʷ˸ɦʣ˖ɥ͍˥ɤɦʬ˾ɥ͍ɤɦʯʐɧ

̗̐ͬ̐ͬ̐ͬͬ̏̕ˢ˯ʈ˨ɻ˖ɥ͍˥ʚˣʈɧ͍ɶ˯˒ʗɽ

̗̖̐ͬ̐ͬ̐ͬͬ̏ˢ˯ʈ˨ɻ˖ɥ͍ʙɦˣʈ͍ɶ˯˒ʗɽ͍ɹɦʯʯʏ˚

̗̗̐ͬ̐ͬ̐ͬͬ̏˥ɤɦʬ˾ɥ͍˜˯˚ɨɾ͍˗ɦʳ˞

̗̐ͬ̐ͬ̐ͬͬ̐̎˥ɤɦʬ˾ɥ͍ˢ˯ʈ˨ɽ͍ɹɥʒʌ˧͍˜˰ɸ͍ʮɸʗ˖ɥ

̗̐ͬ̐ͬ̐ͬͬ̐̏˦ʿ˕ɼʏ˚͍ɹɦˍʋ˕˙ɸ͍˥ʚˣʇ˙˖ɥ͍ˢ˯ʈ˨ɻ˖ɥ͍˥ʚˣʈɧ

̗̐ͬ̐ͬ̐ͬͬ̐̐˦˯˞ɦʠʗʏ˖ɥ͍ʚʈɥ˨ʋ˖͍˦˯ʈʓ˨˙˞͍ɹɦʟ˒ɦʸ

̗̐ͬ̐ͬ̐ͬͬ̐̑˦˯˞ɦʠʗʏ˖ɥ͍ʚʈɥ˨ʋ˕˖͍˦˯ʈʓ˨˙˞͍ʆˤ˨ɽ͍ɹɦ˯˚ɦʌ

̗̐ͬ̐ͬ̐ͬͬ̐̒˔˯˖ʒ˖ɥ͍ˮˀ͍ʽ˨ʨ˨˙˖ɥ͍˥ɤɦʬ˾ɥ͍ˌʋ˕˚

̗͍̐ͬ̐ͬ̐ͬͬ̐̓ɤʚʇ˖ɥɧ͍͍́̈́ʚʈɦʌ͍˘˯˙ʧɽ͍˜˚ˮʠʗ˯ʇ˖ɥˮ˞ɦʠʗʏ˖ɥ
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˓ɦˑʤ˼ɥ˧͍˓˧ɥʒʇ˖ɥ

˔ˑʣ˖ɥ͍˘ˎʕʾʨ˨˖ɥ

̗͍̐ͬ̐ͬ̐ͬͬ̐̔ɤʚʇ˖ɥ΅ɵ͍́ˮ˞ɦʠʗʏ˖ɥ͍ˮʠʗ˯ʇ˖ɥ͍ʚʈɦʌ͍˘˯˙ʧɽ͍˜˚
̗̐ͬ̐ͬ̐ͬͬ̐̕˦˱˨ˣ˕˖͍ʉʗɼˍ˙˖ɥ͍ɶ˯ɽʗɻ˖ɥ
̗̖͍̐ͬ̐ͬ̐ͬͬ̐˘˯˙ʧɻ˖ɥ͍ɤʚʈɧ͍͍́̈́ͮ˭˨˕ʷ˖ɥ͍ɤʚʇ˕˖͍˦˱˨ˣ˖ɥ͍˘˯˙ʧɽ͍ʾ˲ʘʷɽ΅̏̓̎̎˘˚΄
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2ͬ2ͬ2ͬ9͍ͬ̑̒˘˯˙ʧɻ˖ɥ͍ɤʚʈɧ͍͍́̈́ͮˮ˕ʿʟ˖ɥ͍ɤʚʇ˕˖͍˦˱˨ˣ˖ɥ͍˘˯˙ʧɽ͍ʾ˲ʘʷɽ΅̏̎̎̎˘˚΄
2ͬ2ͬ2ͬ9͍ͬ̑̓˘˯˙ʧɻ˖ɥ͍ɤʚʈɧ͍͍́̈́ͮɹɥʕɦʷʣ˕˖͍˦˱˨ˣ˖ɥ͍˘˯˙ʧɽ͍ʾ˲ʘʷɽ΅̏̎̎̎˘˚΄
2ͬ2ͬ2ͬ9͍ͬ̑̔˘˯˙ʧɻ˖ɥ͍ɤʚʈ΅ɵ͍͍́ͮ˭˨˕ʷ˖ɥ͍ɤʚʇ˕˖͍˦˱˨ˣ˖ɥ͍˘˯˙ʧɽ͍ʾ˲ʘʷɽ΅̏̎̎̎˘˚΄
2ͬ2ͬ2ͬ9͍ͬ̑̕˘˯˙ʧɻ˖ɥ͍ɤʚʈ΅ɵ͍͍́ͮˮ˕ʿʟ˖ɥ͍ɤʚʇ˕˖͍˦˱˨ˣ˖ɥ͍˘˯˙ʧɽ͍ʾ˲ʘʷɽ΅̏̎̎̎˘˚΄
2ͬ2ͬ2ͬ9̖͍ͬ̑˦˯ʈʓ˨˙˞͍˦˖ɦʌ͍˦ʠɥʕʑ͍΅˦˲ʖɦˣ˞͍˦˱˩ʕ΄
2ͬ2ͬ2ͬ9̗͍ͬ̑˦˯ʈʓ˨˙˞͍˦˖ɦʌ͍˦ʠɥʕʑ͍΅˦˯˕˯˖͍˦˱˩ʕ΄
2ͬ2ͬ2ͬ9͍ͬ̒̎˓˧ɦˍ˙˖ɥ͍ʕɦʷʤ͍ʶʬ˨˚͍ͬʚʈɦʌ̏̎̎̎˘˕˚
2ͬ2ͬ2ͬ9͍ͬ̒̏˓˧ɦˍ˙˖ɥ͍ʕɦʷʤ͍ʶʬ˨˚͍ͬʚʈɦʌ̏̓̎̎˘˕˚
2ͬ2ͬ2ͬ9ͬ̒̐˦˱˨˕ʷ˖ɥ͍ʉɥ˨˖˼ɥ͍ɶ˯ɽʗɽ
̗͍̐ͬ̐ͬ̐ͬͬ̒̑˦ʫ˚ɥ˨˖ɥ͍ʗ˱ʔʋɻ˖ɥ͍˘ˣʠɧ͍ɹɦʌ˨˖΅̑̎̓˭ʑ˨ʷʟ˖ɥ͍ˋʗʯ˖ɥ͍ʑ˨˒΄
2ͬ2ͬ3ͬ7ͬ1͍˦˰ɷ˞ɦʈ͍˦˖ʙɦʸ͍˦ˍʯ˝˙˖͍ˮʋ˯ʬ˨ɽ͍˓ɦʂ˚
2ͬ2ͬ3ͬ7ͬ2˫ʗɷˑ˖ɥ͍ʶ˲ʖɦʣ˙˖ɥ˧͍˫ʒ˙˖ɥ͍˦˕˱˨ʰ͍˓ɦ˙ʸ˽˖͍˦˯˕ʐɥʒ˖ɥ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˦ɷˎɥʗ˚͍˦ʯʏ˖͍˓ɦʂ˚
2ͬ2ͬ4ͬ4ͬ1˦˚ɦʷ˖ɥ͍˓ɦʻʤ˼ɥ͍ˬ˕ʸ͍Єɤɦ˝ɸ͍˗ɦʷ˖ɥ͍ˌ˲ʘʯ˖ɥ͍ˬ˖ɩ͍˥ɦʣ˙˖ɥ͍ʗ˙˚͍˔˱˨ʋɽ
2ͬ2ͬ4ͬ4ͬ2͍˥ɦʣ˙˕˖͍ɹɦɷ˕ʯɻ˚͍ʗ˯ˀ˨ɽ΅ʒ˸ɥʙ͍ʗʯʐ΄
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2ͬ2ͬ4ͬ4ͬ5ʵ˧ʗʣ˙˖ɥ͍ɹɦ˚˨˕ʷ˚͍˦ʌ˨˖
2ͬ3ͬ1ͬ4ͬ1ʵ˧ʗʣ˙˖ɥ͍ʔ˯ʿ˝ɾ͍˦˯˕˙ʸ
͍̐ͬ̑ͬ̐ͬ̒̏ͬʕɦʣ˝˙˖ɦɸ͍ʶʯˍ˖ɥ
͍̐ͬ̑ͬ̐ͬ̒ͬ̐˦ʌ˨ɻʿ˚͍ɹɦ˲ʘʿʌ͍ˮˀ͍ɶ˰ɸɦ˞˽˖͍˦˲ʘʿʋ˖͍ˮʋ˯ʬ˨ɽ͍ˮʬʗʸ͍ʶʯˍ˚
̐ͬ̑ͬ̐ͬ̒ͬ̑˦ɼˎ˪˙˖ɥ͍ɹɦ˲ʘʿʋ˖ɥ͍˦˯ʯʼɧ
̐ͬ̑ͬ̐ͬ̒ͬ̒ˌ˲ʘʯ˕˖͍˦˱ʓ˺˨ˀ͍˦ʋ˯ʿʨ
2ͬ3ͬ2ͬ4ͬ5ʮ˯ʟɸ͍ʕʒʋ˝˚͍˦˲ʘʿʌ͍ʗʿʌ͍ˬ˕ʸ͍˓ɦʂ˚
2ͬ3-2ͬ4ͬ6˥ʒ˙ʸ˼ɥ͍ɹɥʓ͍ɹɦ˲ʘʿʋ˖ɥ͍ɹɦ˲ʘʿʋ˖͍˓ɦʂ˚
̐ͬ̐ͬ̑ͬ̒ͬ̕˦˯˙ʋ˙˖ɥ͍˧ɧ͍˦˚˨ʸʒ˙˖ɥ͍ɹɦ˲ʘʿʋ˖ɥ͍ˬ˕ʸ͍˓ɦʂ˚
̖̐ͬ̐ͬ̑ͬ̒ͬɹɦ˲ʘʿʋ˖ɥ͍˦˱ɦ˙ʌ͍ˬ˕ʸ͍˦˕ʂ˚ɧ
2ͬ4ͬ2ͬ3ͬ1ʩɥʗɻʸɥ͍ʶˀʕ͍˦˯˕˙ʸ
2ͬ4ͬ2ͬ3ͬ2˫˧ɦˑʣ˖ɥ͍˥ʕɥʑɩ͍˦˯˕˙ʸ
2ͬ5ͬ1ͬ2ͬ1ʵ˧ʗʣ˙˖ɥ͍ˋ˻ʼɩ͍˦˯˕˙ʸ
3ͬ1-1ʗ˰˰ʻɻ˖ɥ͍ɶ˕ʰ͍˦˯˕˙ʸ
̑̏ͬͬ̐˔˯˖ʒ˖ɥ͍ʀ˱ʒʋɽ͍˦˯˕˙ʸ
3ͬ2ͬ1˓ɦʂɼ˚˺ɥ͍˦˯˕˙ʸ
3ͬ2ͬ2ʗ˰˰ʻɻ˖ɥ͍˥ʕɥʑɩ͍˦˯˕˙ʸ
4ͬ1ͬ1ʵ˧ʗʣ˙˖ɥ͍ʮ˯ʯʏɽ͍˦˯˕˙ʸ
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ʾ˲ʖɦʷɻ˖ɥ˧͍ɹɦʋ˕ʯʧ˙˖ɥ

͍˔˱ʒʷɻ˖ɥ΅Adjustment΄

ʶ˹˹˹˚͍ɵʕɦ˹˹˹ʫɽ͍˭ɧ͍ˮ˹˹˹ˀ˻ɼ˖͍˘˸ɦ˹˹˹ˎ͍˦˹˹˹˚ʒʐ͍ˌ˹˹˹ˀʗ˚͍ˬ˹˹˹˕ʸ͍ɵ˨˹˹˹˕ʯ˙˖ɥ͍˔˱ʒ˹˹˹ʷɻ˖ɥ
˯˹ʠ͍ʀ˹˯ʌ͍˘˸ɦ˹ˎ͍ʵ˧ʗ˹ʣ˚͍ˮ˹ˀ͍ʉʗɼˍ˚͍˔ˑ˯ˤ͍˧ɧ͍͑ʶ˲ʘʠ͍ˌ˲ʘʰ͍ʗʧ˝ʸ͍˘ɻ

ʶˎ˨˙˖ɥ͍ʞʿ˞͍ˮˀ͍˗ɦʸ͍˔ˑʣɸ͍ɹɦ˚ʒʏ˖ɥ͍ˬ˕ʸ͍ɤɦˍɸ˾ɥ͗

͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʋ˖͍˥ʕ˨ʯɻ˙˖ɥ͍˥ʕɥʑ˾ɥ΅Advanced Traffic 
Management΄

ɧ͍˥ɤɦ˹ʿˑɸ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˥ʕɥʑ˾͍ɹɦ˯ʇ˯ɾɥʗɻʠ˺ɥ͍˜˚͍˦ʸ˨˝ɼ˚͍˦ʸ˨˙ʇ˚͍ʗ˹ɷ˒
˦˹˙ʳ˞ɧ˧͍˥ʕɥʒ˹˙˖ɥ͍ʕ˧ʗ˙˖ɥ͍ɹɥʕɦʟ˚͍ː˖ʓ͍ˮˀ͍ɦ˙ɸ͍͑˦˙˸ɦˍ˖ɥ͍ɹɦ˚ʒʏ˖ɥ͍ˮˀ

˦˯˒ʔ˖ɥ͍˔ˍ˝˖ɥ͗

͍˦ʸʗʟ˖ɥ͍˓ʒʷ˚ˬʨ˨˙˖ɥ͍ɦˣɸ΅Advisory Speed΄

͍˦ʸʗʟ˖ɥˬʨ˨˙˖ɥʘʯ˖ɥ͍˜˹˚͍ɤʚ˹ʈ͍ˬ˕ʸ͍˦˕˚ɦʷ˖ɥ͍ɹɦɷ˒ʗ˙˖ɥ͍ʶ˰˙ʇ˖͍ɦˣɸ͍ˌ˹˲
˹˹˹˹ʣɻ˖ɥ͍ʦ˸ɦ˹˹˹˹ʧʐ˧͍ʶ˲ʘ˹˹˹˹ʟ˖ɥ͍ˌ˹˹˹˲ʘʯ˖ɥ͍˘˯˙˹˹˹˹ʧɽ͍ˬ˹˹˹˹˕ʸ͍Єɤɦ˹˹˹˹˝ɸ˧͍ʶ˲ʘ˹˹˹ʟ˖ɥ͍˔˯ʻ

ˢˀ˧ʗʴ˧͗

͍˦˯˚˨˯˖ɥ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʋ˖͍˭˨˝ʟ˖ɥ͍ʮʠ˨ɻ˙˖ɥ΅AADT΄

͍˦˹˹˒ʗʌ͍˘˹˹ʇʌ͍ˮ˖ɦ˹˹˙ʈɩ͍˨˹˹ˤ͍˦˹˹˯˚˨˯˖ɥ͍ʕ˧ʗ˹˹˙˖ɥ͍˦˹˹˒ʗʋ˖͍˭˨˝˹˹ʟ˖ɥ͍ʮ˹˹ʠ˨ɻ˙˖ɥ
͍ʶ˲ʘ˹˹ʟ˖ɥ͍ˌ˹˹˲ʘʯ˖ɥ͍˜˹˹˚͍ɤʚ˹˹ʈ͍˧ɧ͍˦˹˹ʯˍ˞͍ˬ˹˹˕ʸ͍˥ʑ˨˹˹ʨʗ˙˖ɥ͍˦˹˹˯˚˨˯˖ɥ͍ʕ˧ʗ˹˹˙˖ɥ
ˮ˹ˀ͍˗ɦ˹˱˼ɥ͍ʑʒ˹ʸ͍ˬ˹˕ʸ͍ɦЄ˚˨˹ʟˍ˚͍ʒ˹ʌɥ˧͍˗ɦ˹ʸ͍ʕɥʒ˹˚͍ˬ˹˕ʸ͍˜˯ˤɦ˹ʇɽ˺ɥ͍˻˒͍ˮˀ

˦˝ʟ˖ɥ͗

ˮ˞ɦ˲ʘʣ˖ɥ͍ˌ˲ʘʯ˖ɥ(Arterial) 

͍˥ʗɸɦ˹˹ʷ˖ɥ͍ʕ˧ʗ˹˹˙˖ɥ͍˦˹˹˒ʗʌ͍˓˧˼ɥ͍˗ɦ˹˹ˍ˙˖ɥ͍ˮ˹˹ˀ͍˗ʒ˹˹ʏ˱͍ɹɥʕɦ˹˹ʤɪɸ͍ʑ˧ʚ˹˹˚͍ʵʕɦ˹˹ʤ
ˢɸ͍˦ʯ˯ʋ˙˖ɥ͍ˮ˞ɦɷ˙˖ɥ͍ˬ˖ɩ͍˓˨ʨ˨˖ɥ͍˦˯˞ɦˑ˚ɩ͍Єɦʫ˱ɧ͍ʗˀ˨˱˧͍͗

͍ˮ˸ɦʣ˞˾ɥ͍ɦˣ˙˯˙ʧɽ͍ɶʟʌ͍ɹɦʯʯʏ˙˖ɥ΅As-Built Plans΄

͍˓ɦ˹˹˙ʸɧ͍˦˹˹˱ɦˣ˞͍ˮ˹˹ˀ͍ʗ˹˹ʟʇ˖ɥ͍˧ɧ͍ˌ˹˹˲ʘʯ˖ɥ͍˦˹˹˖ɦʌ͍ʊ˹˹ʬ˨ɽ͍ˮ˹˹ɻ˖ɥ͍ɹɦ˹˹ʯʯʏ˙˖ɥ
͍ʝʒ˹˹˹˹˹˝ˣ˙˖ɥ͍˧ɧ͍˓˧ɦ˹˹˹˹˹ˍ˙˖ɥ͍˔˹˹˹˹˹ɷˎ͍˜˹˹˹˹˹˚͍ɦˤʑɥʒ˹˹˹˹˹ʸɩ͍˘ɻ˹˹˹˹˹˱͍ɦ˹˹˹˹˹˚͍Є˥ʑɦ˹˹˹˹˹ʸ˧͍͑ɤɦ˹˹˹˹˹ʣ˞˾ɥ

ʦɻʏ˙˖ɥ͗

͍˦˞ɦʠʗʏ˖ɥ˦˯ɻ˕ʿʠ˼ɥ΅Asphalt Concrete΄

ʸ͍ˮˤ˧͍͑ʑ˨ʠ˼ɥ͍ɺ˕ʿʠ˼ɥ͍˧ɧ͍ɺ˕ʿʠ˼ɥ͍˘ʠɦɸ͍Єɦʫ˱ɧ͍ɦˣ˰˖ɩ͍ʕɦʣ˱˧͍˜ʸ͍˥ʕɦɷ
ɺ˕ʿʠ˽˖͍˦ʯɸɥʗ˖ɥ͍˗ɦʏ˖ɥ͍˥ʑɦ˙˖ɥ˧͍˗ɦ˒ʗ˖ɥ͍˜˚͍˛˨ˑɻ˱͍ɶ˒ʗ˚͍ʮ˯˕ʐ͍͍͗ˮˤ˧

ʷ˲ʘ˹˹˹ʟ˖ɥ͍ˋʗ˹˹˹ʯ˖ɥ˧͍ˋʗ˹˹˹ʯ˖ɥ͍ɤɦ˹˹˹˝ɷ˖͍Єɦ˚ɥʒʏɻ˹˹˹ʠɥ͍ʗ˹˹˹ʂ˒˼ɥ͍˦˯ʋʯ˹˹˹ʟ˖ɥ͍˥ʑɦ˹˹˹˙˖ɥ͍˦
˫ʗʐ˼ɥ͍˦ʿʨʕ˼ɥ͍ʵɥ˨˞ɧ˧͍ɹɥʕɦ˯ʟ˖ɥ͍ʾˎɥ˨˚˧͍ɹɥʕɦʯ˙˖ɥ˧͗

͍ɺ˕ʿʠ˼ɦɸ͍ɺ˕ʿʠ˼ɥ͍˦˯ʯʻɽ΅Asphalt Overlay΄

͍˭ɧ͍ʉ˻˹˹˹˹ʨ˾͍ʑ˨˹˹˹˹ʈ˨˙˖ɥ͍ɺ˕ʿ˹˹˹˹ʠ˼ɥ͍ʊʯ˹˹˹˹ʠ͍ˬ˹˹˹˹˕ʸ͍ʶ˹˹˹˹ʬ˨ɽ͍ʾ˹˹˹˹ʨʕ͍˦˹˹˹˹ˍɷʰ
˹˹˹ʠɥ͍ɦ˹˹˹ˣɸ͍ɶ˹˹˹˕ʯɻ˱͍˺͍ˮ˹˹˹ɻ˖ɥ͍ɹ˺ɦ˹˹˹ʋ˖ɥ͍ˮ˹˹˹ˀ͍͑˦˵˹˹˹ʤɦ˞͍ʗ˹˹˹ʿʌ͍˧ɧ͍ɹɦˍˍ˹˹˹ʣɽ͍˓ɥʒɷɻ

˔˚ɦˑ˖ɦɸ͍ɺ˕ʿʠ˼ɥ͗

͍ˮɻ˕ʿʠ˼ɥ͍ʾʨʗ˖ɥ΅Asphalt Pavement΄

ʠ˼ɥ͍ʮ˯˕ʐ͍˜˚͍˥ʒʷ˚͍ɹɦˍɷʰ͍˜˚͍ʗʂ˒ɧ͍˧ɧ͍˦ˍɷʰ͍˜˚͍ʾ˖ɨɼ˱͍˔ˑ˯ˤ͍ɺ˕ʿ
͍˦˹˹ʇ˖ɦʷ˚͍˧ɧ͍˦˹˹˖ʒʷ˚͍˧ɧ͍˦˹˹ʇ˚ʒ˚͍ʗ˹˹˯ʼ͍ʑɥ˨˹˹˙˖͍ʗ˹˹ʂ˒ɧ͍˧ɧ͍˦˹˹˙ʸɥʑ͍˦˹˹ˍɷʰ͍ˋ˨˹˹ˀ

˦ʇ˚ʒ˙˖ɥ͍ʗ˯ʼ͍˥ʒʸɦˍ˖ɥ͍˧ɧ͍˦˯ʸʗʿ˖ɥ͍˥ʒʸɦˍ˖ɥ͍˧ɧ͍˥ʒʸɦˍ˖ɥ͍ʑɥ˨˚͍˜˚͗

͍ʊʯʠ˼ɥ͍˦ʇ˖ɦʷ˚˦˯ɻ˕ʿʠ˼ɥ΅Asphalt Surface Treatment΄

͍˥ʑɦ˚͍˗ɥʒʏɻʠɥ˦˯ɻ˕ʿ˹ʠɧˮ˞ʒ˹ʷ˙˖ɥ͍˗ɦ˹˒ʗ˖ɥ͍˜˹˚͍˦˹ˍɷʯɸ͍˦˹ʸ˨ɷɻ˚͍͗˧͍˜˹ˑ˙˱
ˮ˞ʒʷ˙˖ɥ͍˗ɦ˒ʗ˖ɥ˧͍ɺ˕ʿʠ˼ɥ͍˥ʑɦ˚͍˜˚͍˥ʑʒʷɻ˚͍ɹɦˍɷʰ͍˗ɥʒʏɻʠɥ͗

͍ˌ˯ˎʒɻ˖ɥ͍ʗ˲ʘˍɾ΅Audit Report΄

˖ɥ͍ˢʈ˧ɧ͍ʾʧ˱͍˭ʔ˖ɥ͍ˌ˯ˎʒɻ˖ɥ͍ˌ˲ʘˀ͍ˡʒʸɧ͍˭ʔ˖ɥ͍ˮ˙ʠʗ˖ɥ͍ʗ˲ʘˍɼ˖ɥ͍ʕ˨˹ʧˍ
͍˓˨˹˕ʋ˖ɥ˧͍ˌ˹˲ʘʿ˖ɥ͍ɦˤʑʒ˹ʌ͍ˮ˹ɻ˖ɥ͍ˋʗʯ˖ɥ͍˦˚˻ʠ͍ˮˀˬ˹ʨ˨˙˖ɥ˧˼͍ɦ˹ˣɸ͍ˢ˹ʈ

͍ˡʔˤ͍ʕ˨ʧˍ˖ɥ͍ͬɦЄʫ˱ɧ͍ʽʗʷ˱˹ɸΕʗ˲ʘˍɾˋʗʯ˖ɥ͍˦˚˻ʠ͍˘˰˰ˍɾΔ͗

͍ɶ˰ɸɦ˞˼ɥ͍˧ɧ͍ɹ˻ɸɦˑ˖ɥ͍ɶʋʠ΅Backdrawing΄

ɸ͍˔˹ɸɦ˒͍˧ɧ͍ː˕˹ʠ͍˗ɥʒʏɻ˹ʠɦɸ͍˥ɦ˹˝ˎ͍˓˻ʐ͍˜˚͍ɵ˨ɷ˞ɧ͍˧ɧ͍˔ɸɦ˒͍ɶʋʠ͍ʗ˹ʯˍ
ʗʻʨɧ͗

͍˦˕˯ˍʂ˖ɥ͍ɹɦɷ˒ʗ˙˖ɥ͍˔ʻʣ˚͍ʒʸɦʟ˚΅Banksmen΄

ɧ͍ʶ˹˹ˎ˨˙˖ɥ͍ˮ˹˹ˀ͍ɹɦ˹˹ɷ˒ʗ˙˖ɥ͍˦˹˹˒ʗʌ͍ˢ˹˹˯ʈ˨ɽ͍ˬ˹˹˕ʸ͍˛˨ɸʕʒ˹˹˙˖ɥ͍ʶ˹˹ˎ˨˙˖ɥ͍˓ɦ˹˹˙ʸ͍˧
ˢ˹˹˹˹˖˨ʌ͍͗˔˹˹˹˹ʂ˚͍͑˥ʗ˹˹˹˹˰ɷ˒͍ɦ˹˹˹˹ˣˣ˰ʈ˨ɽ͍˘ɻ˹˹˹˹˱͍ˮ˹˹˹˹ɻ˖ɥ͍ɹɦ˹˹˹˹ɷ˒ʗ˙˖ɥ͍˛˨˹˹˹˹ˑɽ͍ɦ˹˹˹˹˚͍Є˥ʑɦ˹˹˹˹ʸ˧

ɹɦʷˀɥʗ˖ɥ͍˧ɧ͍ɹɦ˝ʌɦʣ˖ɥ͍͗

˖ɥʠɦʠ˼ɥ͍˦ˍɷʯ˦˯΅Base Course΄

ɷʯ˖ɥ͍˧ɧ͍˦˯ʋʯ˹ʟ˖ɥ͍˦˹ˍɷʯ˖ɥ͍ɺ˹ʋɽ͍˥ʗ˹˹ʤɦɷ˚͍˥ʑ˨˹ʈ˨˙˖ɥ͍ʑɥ˨˹˙˖ɥ͍˦˹ˍɷʰ͍˦˹˹ˍ
˦ʯ˯ʠ˨˖ɥ͗

ɺ˯˞˨ɼ˝ɷ˖ɥ΅Bentonite΄

ɺ˯˞˨ɼ˝ɷ˖ɥ˖͍ʗ˹ʿʋ˖ɥ͍˜˯˹ʰ͍ˮ˹ˀ͍˗ʒʏɻ˹ʟɽ͍˦˹˯˝˯ʰ͍˥ʑɦ˹˚͍˜˹ʸ͍˥ʕɦ˹ɷʸ͍˘˯ʋ˹ʣɻ
͍ʶʯˍ˖ɥ͍ɹɥ˧ʑɧ͍ʒ˲ʘɷɽ˧͍΅ʗʿʋ˖ɥ͍ɵɦˍʂ˚΄˰ɷʂɼ˖˧͍͑ɦ˱ɦˍɷ˖ɥ͍˦˖ɥʙ˾˧͍͍͑˛ɥʕʒʈ͍ɺ

͍ɹɥʕɦʇʿ˞ɥ͍ɿ˧ʒʌ͍ʶ˝˚͍ˮˀ͍˥ʒʸɦʟ˙˕˖˧͍͑ʗ˵ɷ˖ɥ΅ʸ͍ʱɦʿʋ˖ɥ͍ˌ˲ʘʰ͍˜ʸ͍ˬ˕
ʗ˵ɷ˖ɥ͍ˮˀ͍Іʽɦ˒͍ˮˑ˯˖˧ʕʒ˯ˤ͍ʮʻʬ͗΄

͍˦ʯɸɥʗ˖ɥ͍˦ˍɷʯ˖ɥ΅Binder Layer΄

ʗ˖ɥ͍˜˹˹˚͍ʶ˝˹˹ʧ˚͍ʆ˲ʛ˹˹˚͍˜˹˹˚͍˛˨˹˹ˑɼɾ˧͍͑ʊʯ˹˹ʟ˖ɥ͍˜˹˹˚͍˦˯˕ʿ˹˹ʟ˖ɥ͍˦˹˹ˍɷʯ˖ɥ͍˗ɦ˹˹˒
͍ʑɥ˨˙˖ɥ˧͍ʅʕʒɻ˙˖ɥ˦˯˝˯˚˨ɻ˰ɷ˖ɥ͗

͍ʒ˝ʟ˖ɥ΅Bond΄

˹˹ʣ˝˙˖ɥ͍ʉ˻˹˹ʨɩ͍˧ɧ͍ɤɦ˹˹ʣ˞ɩ͍˛ɦ˙˹˹ʫ˖͍ˢ˹˹ʸɥʒ˲ɩ͍˘ɻ˹˹˱͍˛ɦ˙˹˹ʬ͍ʒ˝˹˹ʠ͍˜˹˹ʸ͍˥ʕɦ˹˹ɷʸ͍˥ɨ
ʦ˯ʐʗɽ͍ɶʈ˨˙ɸ͍˥ʗʃɨɼ˙˖ɥ͍ˌ˲ʘʯ˖ɥ͍ˋ˨ˍʌ˧͗

͍˦˖ʙɦʷ˖ɥ͍˦ˍʯ˝˙˖ɥ΅Buffer Zone΄

͍˦˚˻˹˹˹˹˹˹ʟ˕˖͍˦˹˹˹˹˹˹˖ʙɦʷ˖ɥ͍˦˹˹˹˹˹˹ˍʯ˝˙˖ɥ͍͑˦˹˹˹˹˹˹˖ʙɦʷ˖ɥ͍ˌʰɦ˹˹˹˹˹˹˝˙˖ɥ͍˜˹˹˹˹˹˹˚͍˛ɦ˹˹˹˹˹˹ʸ˨˞͍ˏɦ˹˹˹˹˹˹˝ˤ
˦˚˻˹˹˹˹˹ʟ˕˖͍˦˹˹˹˹˹˖ʙɦʷ˖ɥ͍˦˹˹˹˹˹˰ɷ˞ɦʇ˖ɥ͍˦˹˹˹˹˹ˍʯ˝˙˖ɥ˧͍͍͗ʗ˹˹˹˹˹˯ʼ͍˦ʌɦ˹˹˹˹˹ʟ˚͍ɦ˹˹˹˹˹˙ˤ˻˒͍ʗˀ˨˹˹˹˹˹˱

͍˓ɦ˹˹˹˹˙ʷ˖ɥ͍˜˰˹˹˹˹ɸ͍˔˹˹˹˹ʧʿɽ͍˦˹˹˹˹˖˨ˤɨ˚΅˔˹˹˹˹˙ʷ˖ɥ͍˦˹˹˹˹ˍʯ˝˚͍˔˹˹˹˹ʐɥʑ͍Є˥ʑɦ˹˹˹˹ʸ͍΄͍˦˹˹˹˹˒ʗʌ˧
ʕ˧ʗ˙˖ɥ͍͗˹˙˖ɥ͍˦˹˒ʗʌ͍ˮ˹ˀ͍ɺ˹ˎ˪˙˖ɥ͍˘ˑʋɻ˹˕˖͍˦˲ʖ˧ʗʬ͍˦˖ʙɦʷ˖ɥ͍ˌʰɦ˝˙˖ɥ͍ʕ˧ʗ

ʶˎ˨˙˖ɥ͍ˮˀ͍˜˯˕˚ɦʷ˖ɥ͍˦˚˻ʠ͍˛ɦ˙ʬ˧͍͗
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01
ʾ˲ʖɦʷɻ˖ɥ˧͍ɹɦʋ˕ʯʧ˙˖ɥ

͍ɦ˯˞ʕ˨ʿ˯˖ɦ˒͍˔˙ʋɽ͍˦ɷʟ˞͍ʕɦɷɻʐɥ΅CBR΄

˹˹̫˹Ј͍̊ʞ ɷ˹ˑ˹˚͍ʁ ʒˀ̟˹˹˹͍˦˹ɸ˹̞˨ ʯ̇ ɥ̟˦͍˹˹˨̟˹ ʋ̟̇ɥ͍˦ɷ˹˹ʟ˞͍s˹˹˞˹ɨɸ͍̔ Ўʗ˹̫˹ Ј˱͍ʝ ɦ˹̱˯˹ ˚͍ʗ˱ɦ
͍ʗ˹˹˹˹˹˹ʇʋ˖ɥ͍˜˹˹˹˹˹˚͍˦˹˹˹˹˹˕ɼ˒͍ˋɥʗ˹˹˹˹˹ɻʐ˺͍˦˹˹˹˹˹ɸ˨˕ʯ˙˖ɥ͍˦˹˹˹˹˹˖˨˙ʋ˖ɥ˧͍˦˹˹˹˹˹ɸʗɽ͍˦˹˹˹˹˹˝˯ʸ͍ˮ˹˹˹˹˹ˀ

ʞɷ˹ˑ˙˖ɥ͍ʞʿ˝˹ɸ͍˥ʑ˨ʇ˖ɥ͍ˮ˖ɦʸ͍ˋ˨ʋʟ˙˖ɥ͍͗ʠɧ͍˔ˑ˹ʣɸ͍ʗ˹ɷʷ˱͍˨˹ˤ˧͍ˮ˹ʠɦ
˦˯ɻʋɻ˖ɥ͍˦ɸʗɻ˖ɥ͍˧ɧ͍˦ˎ˨ʋʟ˙˖ɥ͍˦˲ʘʇʋ˖ɥ͍˥ʒʸɦˍ˖ɥ͍˘ʸʑ͍˜ʸ͗

͍ˌ˲ʘʯ˖ɥ͍ʕɦʟ˚΅Carriageway΄

͍˓ɦ˹˹˹˹ʌ͍ˮ˹˹˹˹ˀ͍ʕ˧ʗ˹˹˹˹˙˖ɥ͍˦˹˹˹˹˒ʗʌ͍˔˹˹˹˹˱˨ʋɻ˖͍˥ʒ˹˹˹˹˙ɻʷ˙˖ɥ͍ˋʗ˹˹˹˹ʯ˖ɥ͍˜˹˹˹˹˚͍˦˹˹˹˹ʸ˨˙ʇ˚
ɦ˚͍ˌ˲ʘʯ˖͍ˋ˻ʼɥ͍ɿ˧ʒʌ͗

͍ʮʠ˨˖ɥ͍ʮʐ΅Centerline΄

͍ʁ˹˹˹ʈʗ̇˒͍̠ ʒʏɻ˹˹˹ʟЈ˱˭͍ ʔ˹̟˹˹ɥ˧͍ɹɦ˹˹˹ʯʯʏ̇ ɥ̟ˮ͍ ˹˹͍ˀ˹ˌ˹˹˹ ʗˀ̇ ɥ̟͍˧ʑʒ˹˹˹ʋ̇ ɥ̟͍ʮ˹˹˹ʏ̟ɥ
ˌ˲ʘʯ˖ɥ͍ɤɦʣ˞ɩ͍˦˯˕˙ʸ͍ˮˀ͍˘ˑʋɻ˕˖.

ʦɻʏ˙˖ɥ͍ʑʗʿ˖ɥ ̈́Competent Individual΄

ˣ˖ɥ͍˗ɦˣ˙˖ɥ͍ɤɥʑ˼͍˦˚ʙ˻˖ɥ͍˥ʗɷʏ˖ɥ˧͍ɶ˲ʖʒɻ˖ɥ˧͍˘˯˕ʷɻ˖ɥ͍ˢ˱ʒ˖͍ʦʏʤ͍˦˯ʠʒ˝
ˢɽʗɷʐ͍˓ɦʇ˚͍ˮˀ͍˦˯˖ɦʷˀ˧͍˛ɦ˚ɨɸ͗

͍˥ʕ˨ʧʋ˙˖ɥ͍˜˒ɦ˚˼ɥ͍˓˨ʐʑ͍ʦ˯ʐʗɽ΅Confined Space 
Entry Permit΄

͍ʒ˱ʒʋɽ͍˘ɽ͍ˢ˞ɧ͍ˬ˖ɩ͍ʗ˯ʣ˱͍˓˧ɦˍ˙˖ɥ͍˜ʸ͍ʕʑɦʨ͍ʦ˯ʐʗɽʗʰɦʏ˚ʟ˖ɥ͍˦˚˻
˹˹ˑ˚͍ˮ˹˹ˀ͍˔˹˹˙ʷ˖ɥ͍ɤʒ˹˹ɸ͍˔˹˹ɷˎ͍ɦˣɽʒ˹˹ʌ͍˜˹˹˚͍ʾ˹˹˯ʿʏɻ˖ɥ˧͍ɦ˹˹ˣ˙˰˰ˍɾ˧͍ɦ˹˹ˣ˙ˣˀ˧͍˛ɦ

ˢ˹˯˹˹˹ ɩ̟˓͍ ʐ˨ʒ˹̟˹˹˹ɥ͍̝ ɦ˸˹˹˹˹ʠ˧͍ʒ˹˯˹˹˹ Ј̱ɾ͍ʀ˹˹˯˹˹ʌ͍ʕ˨˹˹˹˹ʧʋ͍͍̊͗˗ʒ˹˹˹˹ˍ˚͍˛˨˹˹˹˹ˑ˱͍˛ɧ͍ɶ˹˹˹˹ʇ˱
˹˹˹˹˰˙ʈ͍˛˨˹˹˹˹ˑ˱͍˛ɧ͍ɶ˹˹˹˹ʇ˱˧͍͑˦˹˹˹˹˱ɦʿˑ˖ɥ͍ˢ˹˹˹˹˯ˀ͍ɦ˹˹˹˹˙ɸ͍Єɥ˪˹˹˹˹ʿ˒˧͍Єɦɸʕʒ˹˹˹˹˚͍ʦ˯ʐʗ˹˹˹˹ɻ˖ɥ͍ʶ
˕˙ʷ˕˖͍˔˹˹˚ɦ˒͍˘˹˹ˣˀ˧͍˦˹˹˕˚ɦ˒͍˦˹˹˱ɥʕʑ͍ˬ˹˹˕ʸ͍ʦ˯ʐʗ˹˹ɻ˖ɥ͍ɶ˹˹ʈ˨˙ɸ͍˜˯˕˚ɦ˹˹ʷ˖ɥ͍˦˹˹˯

ˢʸɦɷɾɥ͍ɶʈɥ˨˖ɥ͍˜˚̀ɥ͍˔˙ʷ˖ɥ͍˗ɦʳ˞˧͗

͍ʞ˒ɦʷ˙˖ɥ͍ʗ˯ʟ˖ɥ͍˗ɦʳ˞Contraflow)΄

ʕ˧ʗ˹˹˹˙˖ɥ͍˦˹˹˹˒ʗʌ͍˥ʕɥʑɩ͍˦˯ʇ˯ɾɥʗɻ˹˹˹ʠɥ ͍˜˹˹˹˚̀ɥ͍ʗ˯˹˹˹ʟ˖ɥ͍˦˹˹˹˯˞ɦˑ˚ɩ͍ʊ˯˹˹˹ɼɾ͍ˮ˹˹˹ɻ˖ɥ
Є˥ʑɦ˹˹˹ʸ͍ˢ˹˹˯˕ʸ͍˛˨˹˹ˑɽ͍ɦ˹˹˹˙˖͍ʞ˒ɦ˹˹ʷ˙˖ɥ͍ˡɦ˹˹˹ʇɽ˺ɥ͍ˮ˹˹ˀ͍ɹɦ˹˹ɷ˒ʗ˙˕˖͍͗ʓ͍˛˨˹˹ˑ˱˧͍ː˹˹˹˖

͍ˌ˹˹˲ʘʯ˖͍ʒ˹˹ʌɥ˧͍ʕɦ˹˹ʟ˚͍˗ɥʒʏɻ˹˹ʠɦɸ͍ʕ˧ʗ˹˹˙˖ɥ͍˦˹˹˒ʗʌ͍ˮˤɦ˹˹ʇɾɥ͍˻˹˹˒͍ˮ˹˹ˀ͍Є˥ʑɦ˹˹ʸ
͍ʅ˧ʑʚ˚΅ʶ˲ʘʟ˖ɥ͍ˌ˲ʘʯ˖ɥ͍˔ʂ˚͗΄

͍˦˯ʯʻɻ˖ɥ΅ˌ˙ʷ˖ɥ΅͍΄Cover ( Depth)΄

͍ˬ˹˹˹˕ʸɧ͍˜˹˹˹˚͍͑˦˹˹˹˱ʑ˨˙ʷ˖ɥ͍˦ˀɦ˹˹ʟ˙˖ɥɵ˨˹˹ɷ˞˼ɥɧ͍ɵ˨˹˹˹ɷ˞˽˖͍ˮˎɥ˨˹˹˹˖ɥ͍ɤɦ˹˹˹ʯʻ˖ɥ͍˧ɧ͍˧
ɧ͍ʾ˯˹˹ʨʗ˖ɥ͍˔˹˹ʂ˚͍ʑʒ˹˹ʋ˚͍ʊʯ˹˹ʠ͍ˬ˹˹˖ɩ͍ʎ˹˹˖ɩ͍͑˔˹˹ɸɦˑ˖ɥ͍˧ɧ͍˥ɦ˹˹˝ˍ˖ɥ͍˧ɧ͍ʽ˻˹˹ʻ˖ɥ͍˧

ˌ˲ʘʯ˖ɥ͍ʽɦɼ˒ɧ͍˧ɧ͍ɹɦ˲ʘʿʋ˖ɥ͗

͍ˮʬʗʷ˖ɥ͍ʶʯˍ˙˖ɥ΅Cross -Section΄

ˌ˹˹˲ʘʯ˕˖͍˭ʚ˹˹˒ʗ˙˖ɥ͍ʮ˹˹ʏ˖ɥ͍ʶ˹˹˚͍˦˹˹˙˸ɦˎ͍˦˹˹˱˧ɥʚɸ͍ˌ˹˹˲ʘʯ˕˖͍˭ʑ˨˹˹˙ʸ͍ʶʰɦ˹˹ˍɾ͍͑
˖ɥ˧͍˦˹˯ˍˀ˼ɥ˧͍˦˯˹ʠɧʗ˖ɥ͍ʑɦʷɸ˼ɥ͍˔ʂ˚͍ˌ˲ʘʯ˖ɥ͍ʗʨɦ˝ʸ͍ː˖ʓ͍ˮˀ͍ɦ˙ɸ͍ɹɥʗ˹˙˙

ː˖ʓ͍ˬ˖ɩ͍ɦ˚˧͍ʾ˯ʨʗ˖ɥ͍˔ˑ˯ˤ˧͍ʽɦɼ˒˼ɥ˧͍͗

͍ʭ˨ɷˣ˖ɥ΅Depression΄

ʗ˯̒ ˹˹˹˹ʨ͍̩ ɦh̋˹˹˹˹˚͍s ˹˹˞˹˹ɨɸ͍ˮ ɻ̞ʿ ˹˹˹˹ʠ ɥ˼ʾ͍ ˹˹˹˹ʨʗ̟ɥ͍ˮ ˹˹͍ˀ˹˹ʭ˨ ˹˹˹˹ɷx̟ɥ͍ɻ˨˹˞˹˹˹ ͍̔ Њʗ˹̫˹˹˹ Ј˱͍˥
ʯ˝˙˖ɥ͍˜˹˚͍Є˻˯˹˹˕ˎ͍˔˹ˎɧ͍ʵɦ˹˹ʿɽʕɥ͍ɹɥʓ͍ʾ˯˹ʨʗ˖ɥ͍ʊʯ˹˹ʠ͍ˬ˹˕ʸ͍˦˯ʷ˹ʬ˨˚˧͍˦˹˹ˍ

͍ʗ˹˹˹˹˹˯ʼ͍ɹɦ˹˹˹˹˹ˍɷʯ˖ɥ͍ɤ˨˹˹˹˹˹ʠ͍ɶɷ˹˹˹˹˹ʟɸ͍ɿʒ˹˹˹˹˹ʋɽ͍ˮ˹˹˹˹˹ɻ˖ɥ˧͍˥ʕ˧ɦ˹˹˹˹˹ʇ˙˖ɥ͍˦ˀ˨˹˹˹˹˹ʨʗ˙˖ɥ
˦˯ɻʋɻ˖ɥ͍˦ˍɷʯ˖ɥ˧͍˦ʰ˨ɸʗ˙˖ɥ͗

˦˯ˀ˨ʇ˖ɥ͍ˡɦ˯˙˖ɥ͍ʉʚ˞͍˗ɦʳ˞Dewatering System) ͍΄

ɹɦ˲ʘʿʋ˖ɥ͍˜˚͍˦˯ˀ˨ʇ˖ɥ͍ˡɦ˯˙˖ɥ͍˦˖ɥʙ˾͍˗ʒʏɻʟ˱͍˗ɦʳ˞͗

͍ˮˤɦʇɽ˺ɥ͍ʗʿʋ˖ɥ΅Directional Drilling΄

ɶ˹˹˯˒ʗɽ͍ʽʒ˹˹ˣɸ͍˦˹˹˱ʑ˨˙ʸ͍ʗ˹˹˯ʼ͍ɵ˨˹˹ˍʄ͍ʗ˹˹ʿʌ͍˦˹˹˯˕˙ʸ͍˨˹˹ˤ͍ˮˤɦ˹˹ʇɽ˺ɥ͍ʗ˹˹ʿʋ˖ɥ
ɹɦ˚ʒʏ˖ɥ͗

͍˦˕˱˨ʋɻ˖ɥ͍ʕɦʟ˚΅Diversion Route΄

ɦ˚͍ˌ˲ʘʰ͍ˋ˻ʼɩ͍˦˖ɦʌ͍ˮˀ͍ɦˣʸɦɷɽ˺͍˥ʒ˙ɻʷ˙˖ɥ͍ˋʗʯ˖ɥ͍˜˚͍˦ʸ˨˙ʇ˚͗

͍˥ʙɦ˯ʋ˖ɥ΅Easement΄

ʏɻ˹˹˹ʠ˺͍ˢɸɦ˹˹˹ʟɼ˒ɥ͍˘ɻ˹˹˹˱͍ˌ˹˹˹ʌ͍ˮ˹˹˹ˤ͍˥ʙɦ˹˹˹˯ʋ˖ɥ͍͑˦˹˹˹˯ˑ˕˙˖ɥ͍ˋ˨˹˹˹ˍʌ͍ʽ˻˹˹˹ʏɸ͍˗ɥʒ
˜˯ʷ˚͍ʩʗʻ˖͍ɦˣ˰ˀ͍ʽʗʧɻ˖ɥ͍˧ɧ͍ɹɦˑ˕ɼ˙˙˖ɥ͗

͍ˮ˵˰ɷ˖ɥ͍ʗʃ˼ɥ͍˦ʠɥʕʑEnvironmental Impact Study)΄

͍˦˹˹˹˹˯˵˰ɷ˖ɥ͍ʕɦ˹˹˹˹ʄ̀ɥ͍ʾ˹˹˹˹˯ʿʏɽ˧͍˘˰˹˹˹˹˰ˍɾ˧͍ʒ˹˹˹˹˱ʒʋɻ˖͍˦˹˹˹˹ʠɥʕʑɤɦ˹˹˹˹˝ɷ˖˹˹˹˹ʣɽ͍˧ɧ͍˧ɧ͍˔˯ʻ
˯˙˹˹˹ʫɽ˧͍ˮ˹˹˹˵˰ɸ͍ɶ˹˹˹˞ɦʈ͍˭ɧ͍ˬ˹˹˹˕ʸ͍ʭɦ˹˹˹ʣ˞͍˭ɧ͍˦˹˹˹˖ɥʙɩ͍˧ɧ͍ʗ˱˨˹˹˹ʯɽ͍˧ɧ͍˦˞ɦ˯˹˹˹ʨ͍ɦˣ˝
˦˯˝˚˼ɥ˧͍˦˯ʸɦ˙ɻʈ˺ɥ˧͍˦˱ʑɦʧɼˎ˺ɥ͍ɹɥʕɦɷɻʸ˺ɥ͍ʶ˚͍ɶ˝ʈ͍ˬ˖ɩ͍ɦЄɷ˝ʈ͗

͍˦ʷ˲ʘʟ˖ɥ͍ˋʗʯ˖ɥ΅Expressway΄

˥ʗɸɦ˹˹ʷ˖ɥ͍ʕ˧ʗ˹˹˙˖ɥ͍˦˹˹˒ʗʋ˖͍˘˙˹˹ʧ˚͍˦ʸʗ˹˹ʟ˖ɥ͍ˮ˖ɦ˹˹ʸ͍˘˹˹ʟˍ˚͍ˮ˹˹ʟ˯˷ʕ͍ˌ˹˹˲ʘʰ͍͑
͍˧ɧ͍˦˹˱˨˕ʸ͍ɹɥʗ˹˙˚͍ʑ˨˹ʈ˧͍ʶ˹˚͍͑˥ʑ˧ʒ˹ʋ˚͍ʅʕɦʏ˚˧͍˓˨ʨ˧͍ʭɦˍ˝ɸ͍ʚ˯˙ɻ˱˧

˦˯ʟ˯˷ʗ˖ɥ͍ɹɦʷʰɦˍɼ˖ɥ͍ʒ˝ʸ͍˦˯˕ʿʠ͗

͍˥ɦʣ˙˖ɥ͍ʗɸɦʷ˚͍ʕ˨ʟʈ΅Footway Boards΄

˱ʒɷ˖ɥ͍˔˹˹˹ˍ˝˖ɥ͍˔˸ɦ˹˹˹ʠ˧͍ˮ˚ʒʏɻ˹˹˹ʟ˚˧͍˥ɦ˹˹˹ʣ˙˕˖͍ʊ˙˹˹˹ʟɽ͍˦˹˹˹ɼˎ˪˚͍˓˨˹˹˹ʨɧ͍˦˹˹˹˕
ɹɦ˲ʘʿʋ˖ɥ͍ʙɦ˯ɻʈɦɸ͗

͍˦ʷ˲ʘʟ˖ɥ͍ˢɷʤ͍ˋʗʯ˖ɥ΅Freeway΄

˧͍͑˓˨˹ʨ˨˖ɥ͍ˮˀ͍˔˚ɦˑ˖ɥ͍˘ˑʋɻ˖ɥ͍˦˯˞ɦˑ˚ɩ͍ʶ˚͍˘ʟˍ˚͍ʶ˲ʘʠ͍ˌ˲ʘʰ͍˘˹ʫ˱
ˡɦʇɾɥ͍˔˒͍ˮˀ͍˔ˎ˼ɥ͍ˬ˕ʸ͍˜˯ɽʕɦʌ͗

͍ɹɥʕɦʟ˙˖ɥ͍˔˯˕ˍɾ΅Reduction of Lanes΄

˹ʟ˖ɥ͍˜˯ʟʋɽ͍ʽʒˣɸ͍͑ˌ˲ʘʯ˖ɥ͍ˮˀ͍˦˲ʖ˧ʗ˙˖ɥ͍ɹɥʕɦʟ˙˖ɥ͍ʑʒʸ͍˔˯˕ˍɾ͍˦˚˻
ˌ˲ʘʯ˖ɥ͍˗ɥʒʏɻʠɥ͍ˮˀ͍˥ɤɦʿˑ˖ɥ˧͍˦˲ʖ˧ʗ˙˖ɥ͍͗˹ʧɽ͍˥ʑɦ˹ʸɩ͍ː˖ʓ͍˜˙ʫɻ˱͍˘˯˙

ʑɦ˹˹˹˹˲ʜ˧͍ɿʑɥ˨˹˹˹˹ʋ˖ɥ͍˔˹˹˹˹˯˕ˍɾ͍ˮ˹˹˹˹ˀ͍˘ˣ˹˹˹˹ʟ˱͍ɦ˹˹˹˹˙˚͍͑ʒ˹˹˹˹˯ˍʷɻ˖ɥ͍˔˹˹˹˹˯˕ˍɼ˖͍ˋʗ˹˹˹˹ʯ˖ɥ͍˥
˦˒ʗʋ˖ɥ͍˦˰ɸɦ˯ʟ˞ɥ͗

ɹɥʕɦʟ˙˕˖͍ɺˎ˪˙˖ɥ͍ˋ˻ʼ˺ɥ ̈́Temporary Closure of One 
or More Traffic Lanes΄

͍˥ʑʒ˹˹˹˹ʋ˚͍˦˹˹˹˹˯˝˚ʙ͍˥ʗ˹˹˹˹ɻʿ˖͍ˌ˹˹˹˹˲ʘʯ˖ɥ͍ɹɥʕɦ˹˹˹˹ʟ˚͍˜˹˹˹˹˚͍ʗ˹˹˹˹ʂ˒ɧ͍˧ɧ͍ʕɦ˹˹˹˹ʟ˚͍ˋ˻˹˹˹˹ʼɩ
ɼɾ͍˫ʗʐɧ͍˓ɦ˙ʸɧ͍˭ɧ͍˧ɧ͍͑˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍˓ɦ˙ʸɧ͍˧ɧ͍͑˦˞ɦ˯ʧ˖ɥ͍ʩɥʗʼ˼͍ɶ˹˕ʯ

ː˖ʓ͍͗ʸ͍˔˰ˣʟɻ˖˧͍͑˥ɦʣ˙˖ɥ˧͍˜˯ˍ˸ɦʟ˖ɥ͍˦˚˻ʠ͍˛ɦ˙ʫ˖͍ː˖ʓ͍˘ɻ˱͍ɹɦ˹˯˕˙
ʶˎ˨˙˖ɥ͍ˮˀ͍˔˙ʷ˖ɥ
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ʾ˲ʖɦʷɻ˖ɥ˧͍ɹɦʋ˕ʯʧ˙˖ɥ

͍˥ʗʯʏ˖ɥ͍ʑɥ˨˙˖ɥ΅Hazardous Material΄

ˬ˹˹˹˕ʸ͍˛˨˹˹˹ˑɽ͍˛ɧ͍˜˹˹˹ˑ˙˱͍˦˹˹˹˯˸ɦ˲ʛ˯ˀ͍˧ɧ͍˦˹˹˹˯˸ɦ˯˙˯˒͍˧ɧ͍˦˹˹˹˯ʈ˨˖˨˰ɸ͍ʑɥ˨˹˹˹˚͍˔ˑ˹˹˹ʤ
͍˧ɧ͍˛ɦ˹˹˹ʟ˞˿˖͍˥ʕɦ˹˹˹ʬ͍˛˨˹˹˹ˑɽ͍˛ɧ͍˜˹˹˹ˑ˙˱͍ɹɥʙɦ˹˹˹ʼ͍˧ɧ͍˔˸ɥ˨˹˹˹ʠ͍˧ɧ͍˦ɷ˕˹˹˹ʨ͍ʑɥ˨˹˹˹˚

˦˵˰ɷ˖ɥ͍˧ɧ͍˛ɥ˨˯ʋ˖ɥ͗

͍˦˚˻ʟ˖ɥ˧͍˦ʋʧ˖ɥ͍˥ʕɥʑɩ͍˦ʯʐ΅Health and Safety 
Management Plan΄

͍ˬ˹˹˹˕ʸ͍ʱɦ˹˹˹ʿʋ˖ɥ͍ˮ˹˹˹ˀ͍˓˧ɦ˹˹˹ˍ˙˖ɥ͍ʆ˹˹˹ˣ˞͍ʑʒ˹˹˹ʋɽ͍ˮ˹˹˹ɻ˖ɥ͍ˌ˸ɦ˹˹˹ʄ˨˖ɥ͍˜˹˹˹˚͍˦˹˹˹ʸ˨˙ʇ˚
ʑɥʗ˹˹˹˹˹ˀ˼ɥ͍˦˚˻˹˹˹˹˹ʠ͍͗˹˹˹˹˹ʿ˒͍˛ɦ˙˹˹˹˹˹ʬ͍˦˹˹˹˹˹˯ʿ˯˒͍˜˹˹˹˹˹ʸ͍˔˯˹˹˹˹˹ʨɦʿɽ͍˜˙˹˹˹˹˹ʫɼɾ͍ʒ˹˹˹˹˹ˎ˧͍˥ɤɦ

͍ɿʑɥ˨˹˹˹˹˹ʋ˖ɥ͍˜˹˹˹˹ʸ͍ʹ˻˹˹˹˹ɸ˾ɥ˧͍˦˹˹˹˹˙˒˨ʋ˖ɥ˧͍ʗʰɦ˹˹˹˹ʏ˙˖ɥ͍˥ʕɥʑɩ͍˦˹˹˹˹˯ʿ˯˒˧͍˓˧ɦ˹˹˹˹ˍ˙˖ɥ
ʗ˙ɻʟ˙˖ɥ͍˜˯ʟʋɻ˖ɥ˧͗

͍˦˵˰ɷ˖ɥ˧͍˦˚˻ʟ˖ɥ˧͍˦ʋʧ˖ɥ΅Health, Safety, and 
Environment ΄

ɦˑ˹˹ʟ˖ɥ˧͍˓ɦ˹˹˙ʷ˖ɥ͍˦˹˹˯ˤɦˀʕ˧͍˦˚˻˹˹ʠ͍˦˹˹˱ɦ˙ʌ͍ʚ˹˹˒ʗ˙˖ɥ͍ˋɦ˯˹˹ʠ͍ˮ˹˹ˀ͍˔˙˹˹ʣɽ͍˛
˻ɷ˖ɥ͍ˮˀ͍˦˲ʘɷ˖ɥ͍˥ɦ˯ʋ˖ɥ˧͍ɹɦ˞ɥ˨˯ʋ˖ɥ˧͍ɹɦɾɦɷ˝˖ɥ͍ˬ˕ʸ͍˦ʳˀɦʋ˙˖ɥ˧ʑ͗

͍˦˯˝ˣ˙˖ɥ͍˦˚˻ʟ˖ɥ˧͍˦ʋʧ˖ɥ͍˥ʕɥʑɩ͍˗ɦʳ˞΅H& S Management 
System΄

ɹɦʠɦ˯ʟ˖ɥ͍˔˙ʣ˱͍͑˦ʟʠ˪˙˖ɥ͍ˮˀ͍˦˚˻ʟ˖ɥ͍˥ʕɥʑ˾͍˔˚ɦʤ͍˔˙ʸ͍ʕɦʰɩ
ɹɦʠʕɦ˙˙˖ɥ˧͍ɹɥɤɥʗʈ˾ɥ˧͍͍ ͗

͍˦˕˯ˍʂ˖ɥ͍˦˖˨˙ʋ˖ɥ͍ʕ˧ɦʋ˚΅Heavy Axle΄

͍˥ʒ˹˹˹˹ʸɦˎ͍ʗ˹˹˹˹ʯˎ͍ʙ˧ɦ˹˹˹˹ʇɻ˱͍ˮ˹˹˹˹ɻ˖ɥ͍ɹɥʕɦ˹˹˹˹ʰ˾ɥ͍ɹɥʓ͍ɹ˻˹˹˹˹ʇʷ˕˖͍˘˙˹˹˹˹ʧ˚͍ʕ˨˹˹˹˹ʋ˚
͍ɦ˹˹ˣɽ˻ʇʸ͍̒̎̔͗̒˘˹˹˕˚΅̏̔˦˹˹ʨ˨ɸ΄͍˜˯˹˹ɻ˕ʇʸ͍˜˹˹˚͍ʗʂ˒ɨ˹˹ɸ͍ʑ˧ʚ˹˹˚͍ʕ˨˹˹ʋ˚͍˧ɧ͍͑

͍˧ɧ͍˦˹˹˲ʖɦ˝˖ɥ͍ɹɦʈɥʕʒ˹˹˖ɥ͍ʕ˧ɦ˹˹ʋ˚͍ɤɦ˝ʂɼ˹˹ʠɦɸ͍͑ʕɦ˹˹ʰ˾ɥ͍˘˹˹ʇʌ͍˜˹˹ʸ͍ʗ˹˹ʳ˝˖ɥ͍ʪ˹˹ʻɸ
ɹɦ˒ʗʋ˙˖ɥ͍ɹɥʓ͍ɹɥʕɦ˯ʟ˖ɥ͍˧ɧ͍ɹ˻ʇʷ˖ɥ͍˦˯ʃ˻ʄ͍˦˲ʖɦ˝˖ɥ͍ɹɦʈɥʕʒ˖ɥ͗

͍˦˕˯ˍʂ˖ɥ͍ɹɦɷ˒ʗ˙˖ɥ΅Heavy Vehicle΄

˧͍˔˹˹ˎ˼ɥ͍ˬ˹˹˕ʸ͍ʒ˹˹ʌɥ˧͍˔˹˹˯ˍʄ͍ʕ˨˹˹ʋ˚͍ɹɥʓ͍˦˹˹˕ʇʸ͍ɹɥʓ͍˦˹˹ɷ˒ʗ˚͍ͤ˦˹˹ɷ˒ʗ˚͍˭ɧ͍˧ɧ
͍ʗ˹ʣʸ͍˦ɻ˹ʠ͍˘ˤʑʒ˹ʸ͍ʙ˧ɦ˹ʇɻ˱͍ʥɦʏ˹ʤɧ͍˔˹ˍ˝˖͍Єɦ˹ʠɦʠɧ͍˥ɨ˹˰ˣ˚͍˧ɧ͍˦˙˙ʧ˚

΅͍̏̔΄Єɦʧʏʤ͗

͍ʶ˲ʘʟ˖ɥ͍ˌ˲ʘʯ˖ɥ͍˦ˀɦʌ΅Highway Edge Line΄

͍˦˹˹˹˹˹ˀɦʋ˖ɥ͍ʮ˹˹˹˹˹ʐ͍˭ʙɥ˨˹˹˹˹˹˱͍˭ʔ˹˹˹˹˹˖ɥ͍ʕ˧ʗ˹˹˹˹˹˙˖ɥ͍˦˹˹˹˹˹˒ʗʌ͍˦ʌɦ˹˹˹˹˹ʟ˙˖͍ˮɷ˞ɦ˹˹˹˹˹ʇ˖ɥ͍ʒ˹˹˹˹˹ʋ˖ɥ
˦ˀ˨ʨʗ˙˖ɥ͍͗

͍˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ΅Infrastructure΄

͍ːˑ˹˹˹˹˹˹ʟ˖ɥ͍ʭ˨˹˹˹˹˹˹ʯʐ͍˧ɧ͍ˋʗ˹˹˹˹˹˹ʯ˖ɥ͍˔˹˹˹˹˹˹ʂ˚͍͑˦˹˹˹˹˹˹˙˸ɥʒ˖ɥ͍˧ɧ͍˦˹˹˹˹˹˹ɻɸɦʂ˖ɥ͍ɹɦ˹˹˹˹˹˹ʠɦʠ˺ɥ
˦˱ʒ˱ʒʋ˖ɥ͗

͍ɵʗʟɻ˖ɥ͍˜˚͍˦˱ɦ˙ʋ˖ɥ͍ʾ˯˝ʧɽ΅IP Rating΄

ʿ˕ʼ˼ɥ͍˦˚˧ɦˍ˚͍ʾ˝ʧɽ͍ˮɻ˖ɥ͍ɦЄ˯˖˧ʑ͍ɦˣɸ͍ʽʗɻʷ˙˖ɥ͍ɹɦʿ˯˝ʧɻ˖ɥ͍˦
˔˸ɥ˨ʟ˖ɥ͍˧ɧ͍ʕɦɷʻ˖ɥ͍ɵʗʟɽ͍ʒʬ͍˦ˍ˕ʻ˙˖ɥ͍ˌʰɦ˝˙˖ɥ˧͗

͍ˮ˞ɦʠʗʐ͍˛ɦ˚ɧ͍ʚʈɦʌ΅ˮʠʗ˯ʈ͍ʚʈɦʌ΅͍΄Jersey Barrier΄

ʕ˧ʗ˹˙˖ɥ͍ɹɥʕɦ˹ʟ˚͍˔˹ʧʿ˖͍˗ʒʏɻ˹ʟ˱͍˭ʕɦ˯ʷ˚͍ˮ˞ɦʠʗʐ͍ʚʈɦʌ͍͗ʏɻ˹ʟЈɽ͍˗ʒ
͍˥ɦ˹˹ʣ˙˖ɥ͍˦˹˹˱ɦ˙ʌ˧͍ʕ˧ʗ˹˹˙˖ɥ͍˦˹˹˒ʗʌ͍ˢ˹˹˯ʈ˨ɽ͍˥ʑɦ˹˹ʸ˾͍Є˥ʑɦ˹˹ʸ͍ˮ˹˹ʠʗ˯ʈ͍ʚʈɥ˨˹˹ʌ

˦ʷ˲ʘʟ˖ɥ͍ˋʗʯ˖ɥ͍ɤɦʣ˞ɩ͍ɤɦ˝ʄɧ͍˓ɦ˙ʷ˖ɥ˧͗

͍˦ʿʨʕ˼ɥ͍ɹɥʕʒʋ˝˚΅Kerb  Ramps΄

͍˥ɦʣ˙˖ɥ͍˗ɥʒʏɻʠ˺͍˓˧˼ɥ͍˗ɦˍ˙˖ɥ͍ˮˀ͍˦ʧʧʏ˚͍ɹɥʕʒʋ˝˚
ʗ˙˚͍˧ɧ͍˥ɦʣ˙˖ɥ͍ʗ˙˚͍ˋ˻ʼɩ͍ʒ˝ʸ͍˦˕˱ʒɷ˖ɥ͍˔ˍ˝˖ɥ͍˔˸ɦʠ˧͍ˮ˚ʒʏɻʟ˚˧

ʶˎ˨˙˖ɥ͍ˮˀ͍˓ɦ˙ʸ˼ɥ͍ɶɷʟɸ͍ˡʕɦʟ˚͍ʗ˰˰ʻɽ˧͍ˮ˖ɦʋ˖ɥ͍ɹɦʈɥʕʒ˖ɥ͗

ʵʕɦʤͤˮ˕ʋ˚͍ˌ˲ʘʰ(Local Street/ Road) 

ɥ˧͍˥ʕ˧ɦ˹˹ʇ˙˖ɥ͍ɹɦ˹˹ˑ˕ɼ˙˙˖ɥ͍ˬ˹˹˖ɩ͍˓˨˹˹ʨ˨˖ɥ͍˦˹˹˯˞ɦˑ˚ɩ͍ʗˀ˨˹˹ɽ͍ˮ˹˹ɻ˖ɥ͍ˋʗ˹˹ʯ˖ɥ͍ˮ˹˹ɻ˖
͍ʮ˹˹˹˹˹ʠ˨ɻ˚͍ʗ˹˹˹˹ʧˎ˧͍ʕ˧ʗ˹˹˹˹˙˖ɥ͍˦˹˹˹˹˒ʗʌ͍˘˹˹˹˹ʇʌ͍ʮ˹˹˹˹ʠ˨ɻ˚͍ʩɦ˹˹˹˹ʿʏ˞ɦɸ͍˘˹˹˹˹ʟɼɾ

ɹ˻ʌʗ˖ɥ͍˓ɥ˨ʰɧ͍͗

͍˦˯˖˨ʯ˖ɥ͍˦˕ʨ˨˖ɥ΅Longitudinal Joint΄

ʨʗ˖ɥ͍ʍʗʣɻ˖͍˭ʒʧɻ˕˖͍ʕ˧ʗ˙˖ɥ͍ɹɥʕɦʟ˚͍˜˰ɸ͍Є˥ʑɦʸ͍ʶʬ˨ɽ͍˦˕ʨ˧ʾ˯͗

ʢ˯ɻʿɻ˖ɥ͍˦ˀʗʼ ̈́Manhole΄

˹˹˹ˀ͍˦˹˹˹ʋɻˀ͍˜˹˹˹ʸ͍˥ʕɦ˹˹˹ɷʸ͍ˮ˹˹˹ˤ˧͍͑ʦ˹˹˹ʋʿ˖ɥ͍˦˹˹˹ʋɻˀ͍˘˹˹˹ʠɦɸ͍ɦ˹˹˹Єʫ˱ɧ͍ɦ˹˹˹ˣ˰˖ɩ͍ʕɦ˹˹ʣ˱͍ˮ
˦˞ɦ˯˹˹ʧ ɥ̟͍˧ʦ ˹˹ʋʿ ɥ̟͍ɤɥʗ˹˹ʈ˾ ͍̠ʒʏɻ˹˹ʟЈɽ͍˦˹˹˯ɻʋɻ̟ɥ͍˦˹˹̋˯ɷ̟ɥ͍ɹɦˑɷ˹˹ʤ͍ʉ˻˹˹ʨ˾ɥ˧

ɹɦ˚ʒʏ˖ɥ͍ˬ˕ʸ͍ɹɥʕɦɷɻʐ˺ɥ˧͍͗

͍˦ˍ˯ˎʒ˖ɥ͍ˋɦʿ˞˺ɥ΅Micro Tunneling΄

ɻ˱͍ˮɻ˖ɥ͍ɹɦ˚ʒʏ˖ɥ͍ˋɦʿ˞ɧ͍ɤɦ˝ɷ˖͍˗ʒʏɻʟɽ͍ˋɦʿ˞˼ɥ͍ɤɦ˝ɷ˖͍˦˯˝ˍɾ͍ɦˤʗʯˎ͍ʉ˧ɥʗ
͍˜˹˚͍̎͗̓ˬ˹˖ɩ̒Єɦ˹ɷ˲ʘˍɾ͍ʕɦ˹ɼ˚ɧ͍͗˹˹ˑ˱͍˛ɧ͍˜˹ˑ˙˱͍˺͍͑ʗ˹ʯˍ˖ɥ͍ʗʻ˹ʨ͍ɶɷ˹˹ʟɸ˧͍˛˨

ɸ͍˜ʸ͍ɦˣ˕˯ʻʣɽ͍˘ɻ˱͍ː˖ʔ˖͍͑ˋɦʿ˞˼ɥ͍ʗʿʌ͍˦˖ɫ͍ʑ˨ˍ˱͍˔ʻʣ˚͍ˏɦ˝ˤʒʷ͗

͍ɺ˰ɷʂɼ˖ɥ͍ʵɦʿɽʕɥ΅Mounting Height ΄

͍ɤ˨˹ʫ˖ɥ͍ʕʒ˹ʧ˚˧͍ˌ˹˲ʘʯ˖ɥ͍ʊʯʠ͍˜˰ɸ͍˦˯ʠɧʗ˖ɥ͍˦ˀɦʟ˙˖ɥ΅˹˞˾ɥ͍˥ʒ˹ʌ˧˥ʕɦ͍΄
ʕ˧ʗ˙˖ɥ͍˥ʕɦʤɩ͍˧ɧ͗
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ʾ˲ʖɦʷɻ˖ɥ˧͍ɹɦʋ˕ʯʧ˙˖ɥ

͍ʶ˰ˎʗɻ˖ɥ΅Patching΄

ʐ͍ʕɦʣ˝˙˖ɦɸ͍ʶʯˍ˖ɥ͍˔˙ʣɽ͍ˮɻ˕ʿʠ˼ɥ͍ʾʨʗ˖ɥ͍˦ʇ˖ɦʷ˙˖͍˦ˍ˲ʘʰ͍ʅʕɦ
˧͍͑ˢʿ˯ʳ˝ɾ˧͍ʾ˖ɦɼ˖ɥ͍˧ɧ͍˘˱ʒˍ˖ɥ͍ɺ˕ʿʠ˼ɥ͍˦˖ɥʙɩ˧͍͑˔˕ʏ˖ɥ͍˦ˍʯ˝˚͍ʶʬ˧
ˋʗʯɸ͍ɦЄʸ˨ɷɻ˚͍͑˜ʐɦʟ˖ɥ͍ɺ˕ʿʠ˼ɦɸ͍ˢ˚ʑʕ˧͍͑ɺ˕ʿʠ˼ɥ͍˜˚͍˦ˍɷʰ

ʮʻʫ˕˖͍˦ɷʠɦ˝˚.

˥ɦʣ˙˖ɥ(Pedestrian) 

͍˗ɥʒˎ˼ɥ͍ˬ˕ʸ͍Єɥʗ˯ʠ͍˔ˍ˝ɼ˱͍ʦʏʤ͍˭ɧͬʪ˒ʗ˱͍˧ɧ͍ˮʣ˙˱͍˛ɦ˒͍ɤɥ˨ʠ͍˧ɧ
˦˒ʗʋɻ˙˖ɥ͍ˮʠɥʗˑ˖ɥ͍˔ʂ˚͍˦˒ʗʋ˖ɥ͍ˬ˕ʸ͍˥ʒʸɦʟ˚͍˔˸ɦʠ˧͍˗ʒʏɻʟ˱͍͗

͍ʦ˯ʐʗɻ˖ɥ΅Permit΄

ʗɽ͍ˮ ʯ̫ Јɽ˧͍͑˦˱ʔ˯ʿ̋ɼ̟ɥ͍˦ʋ˷˻̟Є͍ɦ̱ˀ ˧͍ʚ˒ʗ̇ ɥ̟͍̃ ˚͍ ʕ˥ʑɦʨ͍˦̱ ʃ˯˧͍Єɦʧ˯ʐ
˜˯ʷ̊ ʭ͍ɦʣ˞͍ˮ ˀ͍ɤʒɷ̞̟͍˓ ɦ˧̱̇ ɥ̟˧͍ɧ͍ɹɦ̊ʒʏ̟ɥ͍ʑЊ˧ʚ̇˖͍͍ ͗

͍˦˯ʧʏʣ˖ɥ͍˦˱ɦ˙ʋ˖ɥ͍ɹɥʒʷ˚(PPE)

ʿˍ˖ɥ͍˧ɧ͍͑˦˯ˎɥ˨˖ɥ͍ɹɥʕɦʳ˝˖ɥ͍˧ɧ͍͑ɹɥʓ˨ʏ˖ɥ͍˔˙ʣɽ˧͍˦˯ˎɥ˨˖ɥ͍ʞɸ˻˙˖ɥ͍͑ɹɥʙɦ
͍˧ɧ͍˥ɦˀ˨˖ɥ͍ʗʯʐ͍˜˚͍ʒʋ˕˖͍˦˙˙ʧ˙˖ɥ͍ɹɥʒʷ˙˖ɥ˧͍ʞɸ˻˙˖ɥ͍˜˚͍ɦˤʗ˯ʼ͍˧ɧ

ɦˣ˲ʒɽʗ˙˖͍˫˧ʒʷ˖ɥ͍˧ɧ͍˦ɸɦʨ˾ɥ͗

͍ɶ˰ɸɦ˞˼ɦɸ͍ʗʿʋ˖ɥ΅Pipe Jacking΄

ʏɻʠɦɸ͍ɹɦ˚ʒʏ˖ɥ͍˓ɦ˙ʸ˼͍ɹɦ˲ʘʿʌ͍˛˧ʒɸ͍ɶ˰ɸɦ˞˼ɥ͍ɶ˯˒ʗɽ͍˦ˍ˲ʘʰ͍˗ɥʒ
˦ʌ˻˚͍˗ɦʳ˞˧͍˦˯ˑ˯˖˧ʕʒ˯ˤ͍ɹɦʷˀɥʕ͗

͍ʵ˧ʗʣ˙˖ɥ͍ɹɦ˚˨˕ʷ˚͍˦ʌ˨˖΅Project Information Board΄

͍˘ˎʕ˧͍˓ɦ˙ʸ˼ɥ͍˔˯ʨɦʿɽ͍ˬ˕ʸ͍˭˨ɻʋɽ͍˥ʒʌ˨˚͍˦˱˨ˤ˧͍ʑɦʷɸɨɸ͍˦ʌ˨˖
ɽ˧͍ʵ˧ʗʣ˙˖ɥ͍˔˯ʨɦʿɽ͍ˬ˕ʸ͍ʵ˻ʰ˺ɥ͍ʊ˯ɼɾ˧͍ɹɦʼ˻ɷ˖ɥ˧͍˳ʕɥ˨ʯ˕˖͍ʦ˯ʐʗ

˔˙ʷ˖ɥ͍ʶˎ˨˚͍ʒ˝ʸ͍ʶʬ˨ɽ˧͍ɦˣɸ͍ʮɷɽʗ˙˖ɥ͍˔˙ʷ˖ɥ

˗ɦʷ˖ɥ͍˓ɦʇ˙˖ɥ(Public Realm) 

͍ɹɦʌɦʟ˖ɥ˧͍ˌ˸ɥʒʋ˖ɥ˧͍ʵʕɥ˨ʣ˖ɥ͍˔ʂ˚͍˦˚ɦʷ˕˖͍˦ʌɦɼ˙˖ɥ͍ɹɦʌɦʟ˙˖ɥ
͍˜ʸ͍ʗʳ˝˖ɥ͍ʪʻɸ͍͑ʶ˰˙ʇ˕˖͍˦ʌ˨ɻʿ˙˖ɥ͍˜˒ɦ˚˼ɥ˧͍˦ʿʨʕ˼ɥ˧͍˦˚ɦʷ˖ɥ

˦˯ʸɦ˙ɻʈ˺ɥ͍˧ɧ͍˦˱ʑɦʧɼˎ˺ɥ͍˘ˣˀ˧ʗʴ͗

͍ʕ˧ʗ˙˖ɥ͍ˌʌ΅Public Rights of Way΄

͍ʶ˰˙ʈ͍ˮˀ͍ʩʕ˼ɥ͍ˬ˕ʸ͍˦˯ʯʐ͍ɹɥʕɦʟ˚͍˓˨ʰ͍ˬ˕ʸ͍˦˚ɦʷ˖ɥ͍ʕ˧ʗ˚͍ˌʌ
ɹɦˎ˧˼ɥ͗

˥ʑ˨ʇ˖ɥ(Quality) 

͍ʑɥ˨˙˖ɥ͍ʚ˒ʗ˙˖ɥ͍ˋɦ˯ʠ͍ˮˀ͍˔˙ʣɽ˛ɦˍɾ˺ɥ˧͍ʾ˸ɦʴ˨˖ɥ˧͍ɤɥʑ˼ɥ˧
˦˚ɥʒɻʠ˺ɥ˧͍͍ ͗

͍˓ɦɷˍɼʠ˺ɥ͍˥ʗʿʌ΅Reception Pits΄

ʶʰɦˍ˖ɥ͍ʝɧʕ͍ʅʗʏ˚͍ʒ˝ʸ͍ʶˍɾ͍͑˥ʕ˨ʿʋ˚͍˥ʗʿʌ͍ˮˤ͍˓ɦɷˍɼʠ˺ɥ͍˥ʗʿʌ
ʶˀʒ˖ɦɸ͍ʶˀʗ˖ɥ͍˦˯˕˙ʷ˖͍˦ˣʈ˨˖ɥ͍˦ʯˍ˞͍ˮˤ˧͍ʾ˱˨ʇɻ˖ɥ͍˧ɧ͍͗ʏɻʟɽ˧͍˗ʒ

ɹɦʿ˕ʏ˙˖ɥ˧͍ɹɥʒʷ˙˖ɥ͍˦˖ɥʙ˾͗

͍˦˯˙˯ʳ˝ɾ͍˦ɻˀ˺΅Regulatory Sign΄

˙˖ɥ͍˦˙ʳ˞ɧ͍˧ɧ͍˜˯˞ɥ˨ˍɸ͍ˌ˲ʘʯ˖ɥ͍ˮ˚ʒʏɻʟ˙˖͍Єɥʕɦʷʤɩ͍ˮʯʷɽ͍˦ɻˀ˺ʕ˧ʗ͗

˦˯˝ˑʟ˖ɥ͍˦ˍʯ˝˙˖ɥ( Residential Area) 

˓ɦ˙ʷɻʠ˺ɥ͍˨ˤ͍ˮʬɥʕ˽˖͍˜˙˰ˣ˙˖ɥ͍˗ɥʒʏɻʠ˺ɥ͍ɦˣ˰ˀ͍˛˨ˑ˱͍˦ˍʯ˝˚
ˮ˝ˑʟ˖ɥ˥ʗ˯ʻʨ͍˦˲ʖɦʇɽ͍Є˺ɦ˙ʸɧ͍˘ʫɽ͍˛ɧ͍˜ˑ˙˱͍˜ˑ˖˧͍͗

˦ɻ˕ʿʟ˖ɥ΅Resurfacing΄

˕ʸ͍ʑɥ˨˙˖ɥ͍˜˚͍ʗʂ˒ɧ͍˧ɧ͍˥ʒ˱ʒʈ͍˦ˍɷʰ͍ʶʬ˧͍˜˙ʫɼɾ͍˦˞ɦ˯ʨ͍˦˯˝ˍɾ͍ˬ
͍ˡʗ˙ʸ͍˦˖ɦʰ˾͍ʾ˯ʨʗ˖ɥ͍˔˚ɦ˒͍˓ɥʒɷɻʠɥ͍˜˚͍Є˺ʒɸ͍ʑ˨ʈ˨˚͍ʊʯʠ

ˮ˕˯ʻʣɻ˖ɥ.

͍ʗʰɦʏ˙˖ɥ͍˘˰˰ˍɾ΅Risk Assessment΄

ʗ͍h ɦʏ̇ ɥ̟͍ʑʒʋ˱͍͑ʗh ɦʏ̇ ɥ̟̝͍ʇʠ͍̆ʠɦɸ͍̔ ʗ̫Ј˱ˮ͍͑ ˝̊ʙ͍˓ ʒ˧ʈ͍ʑɥʒyɩ
˨˱͍˘ʃ͍͑ʗ˯ʃɨɼ˖ɥ͍˔ɸɦˍ˚͍˦˯˖ɦ˙ɻʌ˻˖͍ˮ˙ˑ˖ɥ͍˔˯˕ʋɻ˖ɥ͍ˬ˕ʸ͍Єɤɦ˝ɸ͍ʗ˰ɸɥʒɽ͍ʊʬ

ʗʰɦʏ˙˖ɥ͍˦ʈʕʑ͍˔˯˕ˍɼ˖͍ʗʰɦʏ˙˖ɥ͍˜˚͍ʾ˯ʿʏɻ˖ɥ.

͍ʩɦ˲ʘ˖ɥ͍˦ˍʯ˝˚͍˦˞ɦ˚ɧ(Riyadh Region Municipality)

͍ˮˤ͍˦˯˚˨ˑʌ͍˦ˣʈ͍˦˖˧˪ʟ˚͍˦˝˱ʒ˙˖ɥ͍ɹɦ˚ʒʐ͍ˬ˕ʸ͍ʽɥʗʤ˾ɥ͍˜ʸ
ʩɦ˲ʘ˖ɥ͍˦ʳˀɦʋ˚˧͍ʩɦ˲ʘ˖ɥ͍˦˝˱ʒ˚͍˔ʐɥʑ͍ɹɦ˚ʒʏ˖ɥ͍˦˞ɦ˯ʨ˧͍͗ʟʠɨɾ͍ɺ

͍˗ɦʸ͍ˮˀ̗̏̑̕˛ɦˑʠ˾ɥ˧͍ɹɦ˱ʒ˕ɷ˖ɥ͍˥ʕɥʙ˧͍ʽɥʗʤɩ͍ɺʋɽ͍˔˙ʷɽ˧͍͍͍͑ ͗

ˋʗʯ˖ɥ͍˓˧ɦˍ˚(Road Contractor) 

͍ɦˣɼ˞ɦ˯ʨ˧͍ɦˣʌ˻ʨɩ˧͍ˋʗʯ˖ɥ͍ɤɦʣ˞ɩ͍˜ʸ͍˓˧˪ʟ˙˖ɥ͍˨ˤ͍ˋʗʯ˖ɥ͍˓˧ɦˍ˚
ɦˣɼɼ˕ʿʠ˧͍͗ˋʗʯ˖ɥ͍ʒ˰ɷʷɽ͍˔ʂ˚͍˗ɦˣ˚͍˦˯ʠɦʠ˼ɥ͍˘ˣ˚ɦˣ˚͍˔˙ʣɽ˧

ˋʗʯ˕˖͍˦˯˕ˑ˰ˣ˖ɥ͍˦˚˻ʟ˖ɥ͍˛ɦ˙ʬ˧͍ʾʨʗ˖ɥ˧͗

͍ˌ˲ʘʯ˕˖͍ˮʬʗʷ˖ɥ͍ʶʯˍ˙˖ɥ΅Road Cross -Section΄

ʮ͍˹˹˹˹˹˹˹ʐ͍ˬ˹˹˹y̞˹˹˹˹ ͍˦˹˹˹̇˹˹˹˹ ɦ˸͍ˎ˦˹˹˹˹˹˹˹˧˱ɥʚɸ͍̩ ˹˹˲˹˹˹˹˹ʘʯ̟ɥ͍̝ ˯ˑ˹˹˹˹˹˹˹ʣɽ͍ʊ˯˹˹˹˹˹˹˹ʬ ɻ˨͍̟ ʒ̠ʏɻ˹˹˹˹˹˹˹ʟЈ˱
ʾ˯ʨʗ˖ɥ͍ʶʯˍ˚͍ʽɦʨ˧ɧ˧͍ˌ˙ʸ˧͍ʩʗʸ͍ʊ˯ʬ˨ɽ͍ʶ˚͍͑ʾʧɼ˝˙˖ɥ.
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ʾ˲ʖɦʷɻ˖ɥ˧͍ɹɦʋ˕ʯʧ˙˖ɥ

͍ˌ˲ʘʯ˖ɥ͍ɵ˨˯ʸ΅Road Defect΄

ʌɧ͍˜ʸ͍˥ʑɦʸ͍˘ʈɦ˝˖ɥ͍ˌ˲ʘʯ˖ɥ͍ˮˀ͍ːˑʿɻ˖ɥ͍˧ɧ͍ʾ˕ɼ˖ɥ͍˧ɧ͍ɹɦˍˍʣɻ˖ɥ͍˓ɦ˙
ʑʒ˙ɻ˖ɥ͍˧ɧ͍˥ʕʗˑɻ˙˖ɥ͍˦˲ʖ˧ʗ˙˖ɥ͍˦˒ʗʋ˖ɥ͍ͤɤ˨ʠ͍˧ɧ͍˭ʕɥʗʋ˖ɥ͍ʡɦ˙ˑ˞˺ɥ
˦˯˕ʿʟ˖ɥ͍ɹɦˍɷʯ˖ɥ͍ˏʗʋɽ͍˧ɧ͍ʽʗʧ˖ɥ.

˦ɼˎ˪˙˖ɥ͍˦˱ʓ˺˨ʿ˖ɥ͍ˋʗʯ˖ɥ͍ʉɥ˨˖ɧ΅Road Plates΄

ˑ˙˱͍ʀ˯ʋɸ͍ɹɦ˲ʘʿʋ˖ɥ͍˦˯ʯʻɻ˖͍˗ʒʏɻʟɽ͍˦ɼˎ˪˚͍˦˱ʓ˺˨ˀ͍ʶʯˎ͍˜
ˌ˲ʘʯ˖ɥ͍˗ɥʒʏɻʠɥ͍ˮˀ͍ʕɥʗ˙ɻʠ˺ɥ͍ɹɦɷ˒ʗ˙˕˖͗͐

͍ˌ˯ˎʒ˖ɥ͍ʗʿʋ˖ɥ͍ʗ˙˚΅Road Trench΄

͍ɹɦ˚ʒʏ˕˖͍˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʦʋˀ͍˦˯˕˙ʸ͍ˋɦ˯ʠ͍ˮˀ΅ʘʇɽ͍˥ʗʿʌ˦˰ɷ˲͗΄

͍ˌ˲ʘʯ˖ɥ͍˗ʒʏɻʟ˚΅Road User΄

˥ʗ˯ʻʧ˖ɥ͍ɹɦɷ˒ʗ˙˖ɥ͍˨˚ʒʏɻʟ˚˧͍˛˨ˍ˸ɦʟ˖ɥ˧͍˥ɦʣ˙˖ɥ͗͐

͍ˌ˲ʘʯ˖ɥ͍ʩʗʸ΅Road Width΄

ʚʈɥ˨ʋ˖ɥ͍˧ɧ͍˦ʿʨʕ˼ɥ͍˜˰ɸ͍˦˯˖ɦʏ˖ɥ͍˦ʌɦʟ˙˖ɥ.

͍˦˚˻ʠ͍ʚʈɦʌ΅Safety Barrier΄

˲ʘʯ˖ɥ͍ɶ˞ɦʈ͍ˬ˕ʸ͍ˢɷ˰˒ʗɽ͍˘ɻ˱͍ɹɦɷ˒ʗ˙˕˖͍ʗ˙ɻʟ˚͍ʒ˰˰ˍɾ͍˗ɦʳ˞͍ʶ˲ʘʟ˖ɥ͍ˌ
ˢ˝˚͍ʮʠ˧˼ɥ͍ɤʚʇ˖ɥ͍ˬ˕ʸ͍˧ɧ.

͍˦˚ʒʏ˖ɥ͍ʑ˧ʚ˚΅Service Entity΄

˹˹˯˙˖ɥ͍˔˹˹ʂ˚͍˦˯˹˹ʠɦʠ˼ɥ͍ɹɦ˚ʒ˹˹ʏ˖ɥ͍˦˞ɦ˯˹˹ʨ˧͍ʗ˯ˀ˨˹˹ɽ͍˜˹˹ʸ͍˦˖˧˪˹˹ʟ˚͍˦˹˹˙ʳ˝˚͍ˡɦ
˹ʣɽ͍˘ʸʒ˹˖͍˦˯ˑ˕˹ʠ˻˖ɥ˧͍˦˯ˑ˕ʟ˖ɥ͍ɹ˺ɦʧɽ˺ɥ˧͍˔ˍ˝˖ɥ˧͍ɤɦɸʗˣˑ˖ɥ˧͍˦˹˯˝ɷ˖ɥ͍˔˯ʻ

ɦˣʿ˸ɦʴ˧˧͍˦˯ɻʋɻ˖ɥ͗

˦˚ʒʏ˖ɥ͍˫˨ɻʟ˚͍˦˯ˎɦʿɾɥ(Service Level Agreement) 

˥ʑʒ˹ʋ˚͍˥ʗ˹ɻˀ͍˓˻ʐ͍ˢ˙˱ʒˍɾ͍ʶˎ˨ɻ˙˖ɥ͍ɤɥʑ˼ɥ͍˫˨ɻʟ˚͍ʑʒʋ˱͍ʒˍʸ͍͗˹ʋ˱˧͍ʑʒ
ˣ˚ɥʒʏɻ˹˹ʠɥ͍˘ɻ˯˹˹ʠ͍ˮ˹˹ɻ˖ɥ͍ɤɥʑ˼ɥ͍ʞ˰˲ɦ˹˹ˍ˚˧͍͑˦˹˹˚ʒʏ˖ɥ͍˗ʒ˹˹ˍ˚͍ɹɦ˯˖˧˪˹˹ʟ˚͍͑ɦ
˖ɥ͍˦˹˚ʒʏ˖ɥ͍ɹɦ˱˨ɻ˹ʟ˚͍ɤɦʿ˯ɻ˹ʠɥ͍˗ʒ˹ʸ͍˦˹˖ɦʌ͍ˮˀ͍˦ɷɽʗɻ˙˖ɥ͍ɶˎɥ˨ʷ˖ɥ˧͍ˌ˹ʿɻ˙

ɦˣ˰˕ʸ͍͗

͍˦˱ʓ˺˨ʿ˖ɥ͍˘˯ʸʒɻ˖ɥ͍ʊ˸ɦʿʨ΅Sheet Piling΄

ɹɦ˹˹˹˲ʘʿʋ˕˖͍ɹɦ˚ɦʸʒ˹˹˹˒͍ɦˣ˚ɥʒʏɻ˹˹˹ʠɥ͍˜˹˹˹ˑ˙˱͍˦ˑɸɦ˹˹˹ʣɻ˚͍˦˹˹˹˱ʓ˺˨ˀ͍ʉɥ˨˹˹˹˖ɧ͍ˮ˹˹˹ˀ
˦ˍ˯ʫ˖ɥ͍ɹɦʌɦʟ˙˖ɥ˧͍˦˝˯˕˖ɥ͍ʩʕ˼ɥ.

͍˘˯ʸʒɻ˖ɥ΅Shoring΄

˹˹˹ɻɷʁ˚˧͍˦˙˙˹˹˹ʧ˚͍˘˸ɦ˹˹˹ʸʑ͍˗ɥʒʏɻ˹˹˹ʠɦɸ͍ɹɦ˹˹˹˲ʘʿʋ˕˖͍ɺ˹˹˹ˎ˪˙˖ɥ͍˘ʸʒ˹˹˹˖ɥ͍˦˹˹˹˯˕˙ʸ͍˦
ʕɦ˰ˣ˞˺ɥ͍ʶ˝˙˖͍ɶʠɦ˝˚͍˔ˑʣɸ.

͍ˌ˲ʘʯ˖ɥ͍ʾɼ˒΅Shoulder΄

͍ɵɦʷ˯ɻ˹˹˹˹ʠ˺͍ʦ˹˹˹˹ʧʏ˙˖ɥ͍ˌ˹˹˹˹˲ʘʯ˖ɥ͍ʕɦ˹˹˹˹ʟ˙ɸ͍˔˹˹˹˹ʧɻ˙˖ɥ͍ˌ˹˹˹˹˲ʘʯ˖ɥ͍˜˹˹˹˹˚͍ɤʚ˹˹˹˹ʈ
˖ɥ͍˘ʸʒ˹˕˖˧͍˳ʕɥ˨˹ʯ˖ɥ͍ɹ˺ɦ˹ʌ͍ˮ˹ˀ͍˗ɥʒʏɻʠ˻˖˧͍˦ʿˎ˨ɻ˙˖ɥ͍ɹɦɷ˒ʗ˙˖ɥ͍ˮɷ˞ɦ˹ʇ

ˌ˲ʘʯ˖ɥ͍ʊʯʠ˧͍˥ʒʸɦˍ˖͗

͍ʶˎ˨˙˖ɦɸ͍ʾ˲ʘʷɻ˖ɥ΅Site Induction΄

˓˧˼͍˜˲ʘ˹˹ʬɦʋ˖ɥ˧͍ʕɥ˧ʚ˹˹˖ɥ͍ʶ˹˹˰˙ʇ˖͍˦˹˹˚ʒˍ˚͍˦˚˻˹˹ʟ˖ɥ͍˜˹˹ʸ͍˦˹˹˯ʿ˲ʘʷɽ͍˦˹˹ʰɦʌɩ
˔˙ʷ˖ɥ͍ʶˎ˨˚͍ˮˀ͍˥ʗ˚͗͐

͍ʝɦʠ˺ɥ͍ɺʋɽ͍ɦ˚͍˦ˍɷʯ˖ɥ΅Sub-base Course΄

˹˹˹ʬ˨ɽ͍ˮ˹˹˹ɻ˖ɥ͍˦˹˹˹ʇ˖ɦʷ˙˖ɥ͍˧ɧ͍˦˹˹˹ʰ˨ɸʗ˙˖ɥ͍ʗ˹˹˹˯ʼ͍˦˹˹˹˰ɷ˰ɷʋ˖ɥ͍˧ɧ͍˦˹˹˹˯˚ɦ˒ʗ˖ɥ͍˥ʑɦ˹˹˹˙˖ɥ͍ʶ
ʝɦʠ˼ɥ͍˦ˍɷʯ˖͍˦˙ʸɥʒ˒͍˦˯ɻʋɻ˖ɥ͍˦ˍɷʯ˖ɥ͍ˬ˕ʸ.

˖ɥ˖ɥ͍˦ˍɷʯ˦˯ʋʯʟ΅Surface Course΄

ʞ˹˕˚ɧ͍Єɦʋʯ˹ʠ͍ʗˀ˨˹ɽ͍ˮ˹ɻ˖ɥ͍ʾ˯˹ʨʗ˖ɥ͍˧ɧ͍ˌ˹˲ʘʯ˕˖͍˦˹˱˨˕ʷ˖ɥ͍˦˹ˍɷʯ˖ɥ͍Єɦ˹˝˯ɻ˚˧
ɹɦɷ˒ʗ˙˕˖͍ˋ˺ʚ˞˻˖͍Єɦ˚˧ɦˍ˚˧͍͗

ˮʷˀʒ˖ɥ͍ɶˍʂ˖ɥ͍ͤˮʷˀʒ˖ɥ͍ʗʿʋ˖ɥ΅Thrust Boring/ HDD΄

ɺ˹˹˹ʋɽ͍ˌ˹˹˹ˀɥʗ˙˕˖͍˦˹˹˹˯ɻʋɻ˖ɥ͍˦˹˹˹˯˝ɷ˖ɥ͍ɶ˹˹˹˯˒ʗɻ˖͍˦˹˹˹˯ˎʒ˝ʏ˖ɥ͍ʗ˹˹˹˯ʼ͍ˋʗ˹˹˹ʯ˖ɥ͍ʊʯ˹˹˹ʠ
ʩʕ˼ɥ͍͗ˮ˹ˀ͍ˮʷˀʒ˹˖ɥ͍ʗ˹ʿʋ˖ɥ͍ɤɥʗ˹ʈɩ͍˘ɻ˹˱͍ɦ˹˚͍Є˥ʑɦ˹ʸ ͍˗ɦ˹ʌʑʙ˺ɥ͍ɹɥʓ͍ˌʰɦ˹˝˙˖ɥ

˥ʕ˨˹˹˹ʳʋ˙˖ɥ͍ˌʰɦ˹˹˹˝˙˖ɥ͍ˮ˹˹˹ˀ͍˔˹˹˹˯ˍʂ˖ɥ͍ʗ˹˹˹ʿʋ˖ɥ͍ɹɦ˹˹˹˯˝ˍɾ˧͍ʒ˱ʒ˹˹˹ʣ˖ɥ͍͗˹˹˹ɷ˖ɦʼ˧͍ɦ˹˹˹˚͍Єɦ
ɥ̟͍̃ ˹͍̊˜˯˹˹̞ʿɼʏ̊ ɦ͍˞˹ɦ˒͍ ɩ̨͍˧͑˓ʑɦ˹˹ɷɻ̟ɦɸ̨͍ ɦʋ̞ʯ˹ʧ˙̟ɥ̨͍ɥʔ˹ʕ˹ ͍̠ʒʏɻ˹ʟЈ˱͍˦˹˹˯ʌɦ˝

˦˯˕˙ʷ˖ɥ.

͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˥ʕɥʑɩ͍˦ʯʐ΅Traffic Management Plan΄

˦˹˹˹ˍ˕ʷɻ˙˖ɥ˧͍˦ʋ˕˹˹˹ʧ˙˖ɥ͍ɵɦʋ˹˹˹ʨɧ͍˜˰˹˹˹ɸ͍˦ˍ˹˹˹ʟ˝˙˖ɥ͍ˌ˸ɦ˹˹˹ʄ˨˖ɥ͍˜˹˹˹˚͍˦˹˹˹ʸ˨˙ʇ˚
˹˹˹˹˹˯ʿ˝ɾ˧͍˦˹˹˹˹˹˲ʖ˧ʗ˙˖ɥ͍ɹ˻˱˨˹˹˹˹˹ʋɻ˖ɥ͍ʮ˹˹˹˹˹ʯʏ˙˖͍˓ɦ˹˹˹˹˹ʷʿ˖ɥ˧͍˜˹˹˹˹˹˚̀ɥ͍ʮ˯ʯʏɻ˖ɦ˹˹˹˹˹ɸ͍ˡʔ

ˢ˕˯ʻʣɽ͍ʽɦˍ˲ɩ˧͗͐

͍˦˲ʖ˧ʗ˙˖ɥ͍˦˒ʗʋ˖ɥ͍˦ʠɥʕʑ΅Traffic Study ΄

˦˹˹˝˯ʷ˚͍˦˹˹ˍʯ˝˚͍ˮ˹˹ˀ͍ɦˣɾɦ˯˒˨˕˹˹ʠ˧͍ʕ˧ʗ˹˹˙˖ɥ͍˦˹˹˒ʗʌ͍ʭɦ˹˹˙˞ɧ͍˘˰˹˹˰ˍɾ͍͗˹˹ʫɼɾ͍˜˙
˒ʗ˙˖ɥ͍ʗ˯˹˹˹ʠ͍˘˹˹˹ˣʿ˖͍ɹɦ˹˹˹˞ɦ˰ɷ˖ɥ͍˔˹˹˹˯˕ʋɽ˧͍ʶ˹˹˹˰˙ʇɽ͍ʕ˧ʗ˹˹˹˙˖ɥ͍˦˹˹˹˒ʗʌ͍˦˹˹˹ʠɥʕʑ͍ɹɦ˹˹˹ɷ

ɹɦˑɷ˹˹˹ʤ͍ˬ˹˹˹˕ʸ͍˫ʗ˹˹˹ʐ˼ɥ͍˔˹˹˹ˍ˝˖ɥ͍ʮ˸ɦ˹˹˹ʠ˧͍˦˹˹˹˒ʗʌ͍ː˖ʔ˹˹˹˒˧͍˥ɦ˹˹˹ʣ˙˖ɥ͍˦˹˹˹˒ʗʌ˧
ˋʗʯ˖ɥ. 
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01
ʾ˲ʖɦʷɻ˖ɥ˧͍ɹɦʋ˕ʯʧ˙˖ɥ

͍͍ɹɦ˚ʒʏ˖ɥ͍˓˧ɦˍ˚΅Utilities Contractor΄

ɺʋɽ͍ɹɦ˚ʒʏ˖ɥ͍˦˞ɦ˯ʨ˧͍ɶ˯˒ʗɽ͍˦˯˖˧˪ʟ˚͍ɹɦ˚ʒʏ˖ɥ͍˓˧ɦˍ˚͍ˬ˖˨ɻ˱
͍˔ʂ˚͍͑ʩʕ˼ɥ͍ʊʯʠˡɦ˯˙˖ɥ˻˖ɥ˧͍˦˯ˑ˕ʟ˖ɥ͍ɹ˺ɦʧɽ˺ɥ˧͍ɤɦɸʗˣˑ˖ɥ˧˦˯ˑ˕ʠ͍͍ ͗

ˋʗʯ˖ɥ͍˓ɦ˙ʸɧ͍ʶ˰˙ʈ͍Єɦʫ˱ɧ͍ˬ˖˨ɻ˱͍ˢ˞ɪˀ͍͑˗ɦˣ˙˖ɥ͍ˡʔˤ͍ˬ˖ɩ͍˦ˀɦʬ˾ɦɸ˧
ʠɧ͍˘˯˚ʗɽ˧͍ɹɦ˲ʘʿʋ˖ɥ͍ʗʿʌ˧͍ʗʿʋ˖ɥ͍ː˖ʓ͍ˮˀ͍ɦ˙ɸ͍͑ɦˣɸ͍˦ʯɷɽʗ˙˖ɥ͍ʊʯ

ɹɦ˚ʒʏ˖ɥ͍ɹɦɷ˰˒ʗɻɸ͍˥ʗʃɨɼ˙˖ɥ͍ˋʗʯ˖ɥ͗

͍˦ɷ˒ʗ˙˖ɥ͍˔ʻʣ˚΅Vehicle Operator΄

˖ɥ͍ɹɦɷ˒ʗ˙˖ɥ͍˔˯ʻʣɻɸ͍ˢ˖͍ʦʐʗ˚͍ʗʐɫ͍ʑʗˀ͍˧ɧ͍͑˔˙ʸ͍˦ɷ˒ʗ˚͍ˌ˸ɦʠ͍˦˕˯ˍʂ
ɦˣ˖͍˦˲ʖ˧ʒ˖ɥ͍ɹɦʨ˨ʋʿ˖ɥ˧͍˦˞ɦ˯ʧ˖ɥ͍ɤɥʗʈɩ˧͗͐

͍ʕɦɸ̀ɥ͍ˢ˯ʈ˨ɽ΅Well Pointing΄

ʸ͍ˬ ˕y͍ɦʕʗʿʌ͍ ɻ͍̆˱ ɻˮ̟ɥ͍ʗ˯̒ ʧ ɥ̟͍ʗʯ̱ ɥ̟͍ɹɥʓ͍ʕɦɸ̀ɥ͍̃ ˚͍ Њ̇ʁʇ̊ ͍̠ɦr˞͍ˌ˙
͍ʪʿʏ˖͍ɹɦ˲ʘʿʌ͍˓˨ʌ͍˦ɷʠɦ˝˚͍ɹɦˀɦʟ˚͍ˬ˕ʸ˧͍Єɦˍɷʟ˚͍ʑʒʋ˚

˦˯ˀ˨ʇ˖ɥ͍ˡɦ˯˙˖ɥ͍ɵ˨ʟ˝˚͗

͍˔˙ʷ˖ɥ͍˦ˍʯ˝˚΅Work Area΄

˯ʻʣɻ˖ɥ͍˧ɧ͍ɤɦ˝ɷ˖ɥ͍˓ɦ˙ʸɧ͍ʔ˯ʿ˝ɾ͍ɦˣ˰ˀ͍˘ɻ˱͍ʶˎ˨˙˖ɥ͍˜˙ʬ͍˦ˍʯ˝˚͍˧ɧ͍˔
˦˞ɦ˯ʧ˖ɥ.

͍˓ɦ˙ʸ˼ɥ͍ʔ˯ʿ˝ɾ͍˦ʯʐ(Works Execution Plan)

ʵ˧ʗʣ˙˖ɥ͍ʔ˯ʿ˝ɾ͍˦˯ʿ˯˒͍ʾʧɽ͍ˮɻ˖ɥ͍ˌ˸ɦʄ˨˖ɥ͍˜˚͍˦ʸ˨˙ʇ˚͍͗ɾ˧͍˜˙ʫɼ
˖ɥ˧͍͑˥ʑ˨ʇ˖ɥ˧͍͑ɹɦ˲ʘɻʣ˙˖ɥ˧͍͑ʾ˯˖ɦˑɻ˖ɥ˧͍˦˯˝˚ʚ˖ɥ͍˓˧ɥʒʇ˖ɥ͍ʒ˱ʒʋɽʑʕɥ˨˙.

͍˔˙ʷ˖ɥ͍ˌ˲ʘˀ΅Work Party΄

˔˙ʷ˖ɥ͍ʔ˯ʿ˝ɼɸ͍˛˨ʿ˕ˑ˙˖ɥ˧͍˛˨ʧɻʏ˙˖ɥ͍˓˧ɦˍ˙˖ɥ͍˨ʿʴ˨˚͗͐

͍˔˙ʷ˖ɥ͍˦ɷ˒ʗ˚΅Work Vehicle΄

ʶˎ˨˙˖ɥ͍˦ˍʯ˝˚͍ˮˀ͍ɦˣ˚ɥʒʏɻʠɥ͍˘ɻ˱͍˦ɷ˒ʗ˚͍͗ɹɥʕɦ˯ʟ˖ɥ͍˔˙ʣɽ͍ʒˎ͍ʒˎ˧
͍˦˕˯ˍʂ˖ɥ͍ɹɦɷ˒ʗ˙˖ɥ͍Єɦʫ˱ɧ͍˔˙ʣɽ΅ɹɥʕɦʿʋ˖ɥ͍˔ʂ˚΄͐͗
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01

ɹɥʕɦʧɻʐ˺ɥ

ʕɦʧɻʐ˺ɥʾ˲ʘʷɻ˖ɥ

AADT˦˱˨˝ʟ˖ɥ͍˦˯˚˨˯˖ɥ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍ʮʠ˨ɻ˚

AASHTO˔ˍ˝˖ɥ˧͍˦ʷ˲ʘʟ˖ɥ͍ˋʗʯ˖ɥ͍ˮʿʴ˨˙˖͍˦˯ˑ˲ʘ˚˼ɥ͍˦˯ʷ˙ʇ˖ɥ

ATCˮ˖̀ɥ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍ʑɥʒʸ

CBR͍˔˙ʋɻ˖ɥ͍˦ɷʟ˝˖͍ɦ˯˞ʕ˨ʿ˯˖ɦ˒͍ʕɦɷɻʐɥ

CIBSEɤɦ˝ɷ˖ɥ͍ɹɦ˚ʒʐ͍ˮʠʒ˝ˣ˙˖͍ʒ˙ɻʷ˙˖ɥ͍ʒˣʷ˙˖ɥ

GPRʩʕ˽˖͍ˋʗɻʏ˚͍ʕɥʑɥʕ

CST˦˯˝ˍɼ˖ɥ˧͍ɤɦʫʿ˖ɥ˧͍ɹ˺ɦʧɽ˺ɥ͍˦˵˯ˤ

DCNˌʰɦ˝˙˖ɥ͍ʒ˲ʘɷɽ͍˦ˑɷʤ

DCSˌʰɦ˝˙˖ɥ͍ʒ˲ʘɷɽ͍˗ɦʳ˞

ERP˳ʕɥ˨ʯ˕˖͍˦ɸɦʇɻʠ˺ɥ͍˦ʯʐ

FOC˦˲ʘʧɷ˖ɥ͍ʽɦ˯˖˼ɥ͍ɹ˻ɸɦ˒

GACAˮ˞ʒ˙˖ɥ͍˛ɥʗ˯ʯ˕˖͍˦˚ɦʷ˖ɥ͍˦˵˰ˣ˖ɥ

GIS˦˯ˀɥʗʻʇ˖ɥ͍ɹɦ˚˨˕ʷ˙˖ɥ͍˘ʳ˞

GPRʩʕ˽˖͍ˋʗɻʏ˙˖ɥ͍ʕɥʑɥʗ˖ɥ

HDDˮˍˀ˼ɥ͍ʗʿʋ˖ɥ

HGV˦˕˯ˍʄ͍˔ˍ˞͍˦ɷ˒ʗ˚

HIRAʕɦʯʐ˼ɥ͍˘˰˰ˍɾ˧͍ʗʰɦʏ˙˖ɥ͍ʒ˱ʒʋɽ

HS˥ʑʒʣ˚͍˦˯˝˚ɧ͍ɹɥɤɥʗʈɩ

kíL͐˦˵˰ɷ˖ɥ˧͍˦˚˻ʟ˖ɥ˧͍˦ʋʧ˖ɥ

HVˮ˖ɦʷ˖ɥ͍ʒˣʇ˖ɥ͍ɹɥʓ͍˦ˎɦʯ˖ɥ͍ʭ˨ʯʐ

H&í͐˦˚˻ʟ˖ɥ˧͍˦ʋʧ˖ɥ

IICP˦˕˚ɦˑɻ˙˖ɥ͍˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˕˖͍˦˕˚ɦˑɻ˙˖ɥ͍ˌ˯ʟ˝ɼ˖ɥ͍˦ʯʐ

pâ͐ɵʗʟɻ˖ɥ͍˜˚͍˦˱ɦ˙ʋ˖ɥ

JWOG˦˒ʗɻʣ˙˖ɥ͍ɹɦ˯˕˙ʷ˖ɥ͍˔˙ʸ͍ˌ˲ʘˀ

LED͍ɤ˨ʫ˕˖͍ʀʸɦɷ˖ɥ͍ˮ˸ɦ˝ʂ˖ɥ͍˗ɦ˙ʧ˖ɥ

LVʪʿʏ˝˙˖ɥ͍ʒˣʇ˖ɥ͍ɹɥʓ͍˦ˎɦʯ˖ɥ͍ʭ˨ʯʐ

MASH˦˚˻ʟ˖ɥ͍˥ʚˣʈɧ͍˘˰˰ˍɾ͍˔˯˖ʑ

MDSʑɥ˨˙˖ɥ͍ɹɦ˞ɦ˰ɸ͍ˋɥʕ˧ɧ

MEWA˦ʸɥʕʚ˖ɥ˧͍ˡɦ˯˙˖ɥ˧͍˦˵˰ɷ˖ɥ͍˥ʕɥʙ˧

MOF˦˯˖ɦ˙˖ɥ͍˥ʕɥʙ˧

MOMAH˦˱˧ʗˍ˖ɥ˧͍˦˱ʒ˕ɷ˖ɥ͍˛˧˪ʣ˖ɥ͍˥ʕɥʙ˧

MOTLS˦˯ɻʟʈ˨˕˖ɥ͍ɹɦ˚ʒʏ˖ɥ˧͍˔ˍ˝˖ɥ͍˥ʕɥʙ˧

MVʮʠ˨ɻ˙˖ɥ͍ʒˣʇ˖ɥ͍ɹɥʓ͍˦ˎɦʯ˖ɥ͍ʭ˨ʯʐ

NDDʗ˚ʒ˙˖ɥ͍ʗ˯ʼ͍ʗʿʋ˖ɥ

NWC˦˯˝ʰ˨˖ɥ͍ˡɦ˯˙˖ɥ͍˦˒ʗʤ
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01
ɹɥʕɦʧɻʐ˺ɥ

ʕɦʧɻʐ˺ɥʾ˲ʘʷɻ˖ɥ

O&M˦˞ɦ˯ʧ˖ɥ˧͍˔˯ʻʣɻ˖ɥ

OCS˦˯˝ˣ˙˖ɥ͍˦˚˻ʟ˖ɥ˧͍˦ʋʧ˖ɥ

PCMS͍ʗ˰˰ʻɻ˕˖͍˦˕ɸɦˍ˖ɥ͍˦˖˨˙ʋ˙˖ɥ͍˔˸ɦʠʗ˖ɥ͍ɹɦɼˀ˺

âp:͐ʵ˧ʗʣ˙˖ɥ͍ɹɦ˚˨˕ʷ˚͍˦ʌ˨˖

ââL͐˦˯ʧʏʣ˖ɥ͍˦˱ɦ˙ʋ˖ɥ͍ɹɥʒʷ˚

QA/ QC˥ʑ˨ʇ˖ɥ͍˛ɦ˙ʬͤ˥ʑ˨ʇ˖ɥ͍˦ɷˎɥʗ˚

RAʗʰɦʏ˙˖ɥ͍˘˰˰ˍɾ

å °í͐˦˯ʇˣ˝˙˖ɥ͍˛ɦ˰ɸ˧͍ʗʰɦʏ˙˖ɥ͍ɹɦ˙˰˰ˍɾ

RCRCʩɦ˲ʘ˖ɥ͍˦˝˱ʒ˙˖͍˦˯ˑ˕˙˖ɥ͍˦˵˰ˣ˖ɥ

RGAˋʗʯ˕˖͍˦˚ɦʷ˖ɥ͍˦˵˰ˣ˖ɥ

RoHS˥ʗʯʏ˖ɥ͍ʑɥ˨˙˖ɥ͍ʒ˰˰ˍɾ

ROWʕ˧ʗ˙˖ɥ͍ˌʌ

RSAˋʗʯ˖ɥ͍˦˚˻ʠ͍ˌ˯ˎʒɽ

RTAɹ˻ʨɥ˨˙˖ɥ˧͍ˋʗʯ˖ɥ͍˦˵˯ˤ

RTMG͍ʩɦ˲ʘ˖ɥ͍ˮˀ͍ʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˥ʕɥʑɩ͍ɹɥʑɦʤʕɩ

SAACʑɦ˙ɻʸ˻˖͍˭ʑ˨ʷʟ˖ɥ͍ʚ˒ʗ˙˖ɥ

SCA˜˯˖˧ɦˍ˙˕˖͍˦˱ʑ˨ʷʟ˖ɥ͍˦˵˰ˣ˖ɥ

SCE˜˯ʠʒ˝ˣ˙˕˖͍˦˱ʑ˨ʷʟ˖ɥ͍˦˵˰ˣ˖ɥ

SECɤɦɸʗˣˑ˕˖͍˦˱ʑ˨ʷʟ˖ɥ͍˦˒ʗʣ˖ɥ

SHC˭ʑ˨ʷʟ˖ɥ͍ˋʗʯ˖ɥ͍ʑ˨˒

SIO˭ʗ˕˖͍˦˚ɦʷ˖ɥ͍˦ʟʠ˪˙˖ɥ

SLA˦˚ʒʏ˖ɥ͍˫˨ɻʟ˚͍˦˯ˎɦʿɾɥ

STC˦˱ʑ˨ʷʟ˖ɥ͍ɹ˺ɦʧɽ˺ɥ͍˦˒ʗʤ

SUE͍ʩʕ˼ɥ͍ʊʯʠ͍ɺʋɽ͍ɹɦ˚ʒʏ˖ɥ͍˦ʠʒ˝ˤ

SWCC˦ʋ˖ɦ˙˖ɥ͍ˡɦ˯˙˖ɥ͍˦˯˕ʋɻ˖͍˦˚ɦʷ˖ɥ͍˦ʟʠ˪˙˖ɥ

TMA͍˦˝ʌɦʤ͍ˬ˕ʸ͍ɺɷʁ˙˖ɥ͍ɹɦ˚ʒʧ˖ɥ͍ʾʿʏ˚

TMPʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍˥ʕɥʑɩ͍˦ʯʐ

TSE˦ʇ˖ɦʷ˙˖ɥ͍ˮʋʧ˖ɥ͍ʽʗʧ˖ɥ͍ˡɦ˯˚

TTCʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍ˮˀ͍ɺˎ˪˙˖ɥ͍˘ˑʋɻ˖ɥ

TTCPʕ˧ʗ˙˖ɥ͍˦˒ʗʌ͍ˮˀ͍˦ɼˎ˪˙˖ɥ͍˘ˑʋɻ˖ɥ͍˦ʯʐ

UAS͍ʕɦ˯ʰ͍˛˧ʒɸ͍ɹɥʗ˸ɦʯ˖ɥ͍˦˙ʳ˞ɧ

VRS˦ɷ˒ʗ˙˖ɥ͍ʒ˰˰ˍɾ͍˗ɦʳ˞

ĚLâ͐˓ɦ˙ʸ˼ɥ͍ʔ˯ʿ˝ɾ͍˦ʯʐ

WMPɹɦ˱ɦʿ˝˖ɥ͍˥ʕɥʑɩ͍˦ʯʐ

WTTCOˡɦ˯˙˖ɥ͍ɹɦ˯˝ˍɾ˧͍˔ˍ˞͍˦˒ʗʤ
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̏̏ͬ˦ʷ˸ɦʣ˖ɥ͍˦˕˶ʠ˼ɥ

̏ͬ̐˔˚ɦʣ˖ɥ͍ʆˣ˝˖ɥ

̏ͬ̑ˋʗʯ˖ɥ͍ɹɦ˶ˀ

̏ͬ̒˔˯˖ʒ˖ɥ͍ɥʔˤ͍˗ɥʒʏɻʠɥ͍ɹɥʑɦʤʕɩ



͍͍̏͗ɹɥʑɦʤʕɩ˧͍˦˚ʒˍ˚
˗ʒʏɻʟ˙˖ɥ



1

ʽʗ̫Ј˱˭͍ ʔ̟ɥ˧͍ ʩ͑ ɦ˲ʘ̟ɥ͍˦ ʯ̱̋ ˚͍ˮ ˀ͍˦ ɻ˯ʋɻ̟ɥ͍˦˯̋ɷ̟ɥ͍ʁ ʖ˲ɦʣ˚͍ʚ˒ʗ̊ ʞ͍ ʠɨɾ͍͑ʚ˒ʗ˙˖ɦɸ
͍˘ˎʕ͍ɤɥʕʙ˨˖ɥ͍ʞ˕ʇ˚͍ʕɥʗˍɸ΅̗͍̎̐΄͍ʎ˲ʖɦɼɸ͍͍̑̎ͤ̏̐ͤ̏̒̒̒˹ˤ͍͍͗ʚ˒ʗ˙˖ɥ͍ɥʔˤ͍ʽʒˣ˲

˦ˍʯ˝˙˖ɥ͍ˮˀ͍˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍ˌ˯ʟ˝ɾ˧͍ʮ˯ʯʏɽ͍ʚ˲ʛʷɽ͍ˬ˖ɩ͗

˦˙ʈɦ˞͍ɹɦ˱ʒʋɽ͍Єɦ˯˖ɦʌ͍ʩɦ˲ʘ˖ɥ͍ˮˀ͍˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʮ˯ʯʏɽ͍˦˯˕˙ʸ͍ˢʈɥ˨ɽ͍ʆˣ˝˖ɥ͍˜ʸ
ˌ˯ʟ˝ɼ˖ɥ˧͍ʮ˯ʯʏɻ˖ɥ͍ʾʷʬ˧͍˦˲ʛ˒ʗ˙˖ɥ͍˦ɸɦˎʗ˖ɥ͍ɵɦ˯ʼ˧͍ˮ˕ʸɦʿɻ˖ɥ͍͗˭ʑ˪ɽ˧͍ˡʔˤ

˥ɤɦʿˑ˖ɥ͍˗ɥʒʷ˞ɥ˧͍˥ʑ˨ʇ˖ɥ͍ˮˀ͍ʾʷʬ˧͍ʕɥʗʬɥ͍ɿ˧ʒʌ͍ˬ˖ɩ͍ɹ˻ˑʣ˙˖ɥ͍͗ɶ˕ʻɻ˕˖˧
ɸ͍ʩɦ˲ʘ˖ɥ͍˦˝˱ʒ˙ɸ͍˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍ʚ˒ʗ˚͍˗ɦˎ͍͑ɹɦ˱ʒʋɻ˖ɥ͍ˡʔˤ͍ˬ˕ʸ͍ʗ˱˨ʯɻ

˔˯˖ʒ˖ɥ͍ɥʔˤ͗

˓ɦ˙ʸɧ͍˦ɷˎɥʗ˚˧͍ʔ˯ʿ˝ɾ˧͍ʮ˯ʯʏɽ˧͍ˌ˯ʟ˝ɼ˖͍Є˻˚ɦʤ͍Є˻˯˖ʑ͍˔˯˖ʒ˖ɥ͍ɥʔˤ͍ʒʷ˱˧͍˦˯˝ɷ˖ɥ
ʩɦ˲ʘ˖ɥ͍˦ˍʯ˝˚͍ˮˀ͍˗ɦʷ˖ɥ͍˓ɦʇ˙˖ɥ͍ˮˀ͍˦˯ɻʋɻ˖ɥ͗ 

˙ʸɧ͍˦ɷˎɥʗ˚˧͍ʔ˯ʿ˝ɾ˧͍ʮ˯ʯʏɽ˧͍ˌ˯ʟ˝ɼ˖͍ɦЄ˕˚ɦʤ͍ɦЄʷʈʗ˚͍˔˯˖ʒ˖ɥ͍ɥʔˤ͍ʗɷɻʷ˱͍˦˯˝ɷ˖ɥ͍˓ɦ
ʩɦ˲ʘ˖ɥ͍˦ˍʯ˝˙ɸ͍˗ɦʷ˖ɥ͍˓ɦʇ˙˖ɥ͍ˮˀ͍˦˯ɻʋɻ˖ɥ͍͍͗ˬ˕ʸ͍˔˯˖ʒ˖ɥ͍ʒ˙ɻʷ˱Μ˖ɥ͍ʆˣ˝˖ɥ˔˚ɦʣΜ͍͑

ˍ˖ɥ͍ʓɦʏɾɥ͍˦˯˕˙ʸ͍˘˯ʳ˝ɾ͍ˬ˖ɩ͍ʽʒˣɽ͍˳ʑɦɷ˙˖ɥ͍ˬ˕ʸ͍˦˙˸ɦˎ͍ɹɥʑɦʤʕɩ͍ʗˀ˨˱͍˭ʔ˖ɥ͍͑ʕɥʗ
˦˯˸ɦˣ˝˖ɥ͍˦˯˙˯ʳ˝ɼ˖ɥ͍ʊ˸ɥ˨˕˖ɥ͍ʑɥʒʸɩ͍ˢ˯ʈ˨ɽ˧͍͑ˮ˞˧ɦʷɻ˖ɥ͍ʔ˯ʿ˝ɼ˖ɥ͍ʚ˲ʛʷɽ˧͍͗˧͍ː˖ʓ͍ʊʫɻ˱

ˬ˕ʸ͍ʚ˯˒ʗɻ˖ɥ͍ʶ˚͍͑˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍˓ɦ˙ʸɧ͍ɹɥʕɦʟ˚˧͍ʽɥʒˤ˼ɥ͍ʒ˱ʒʋɽ͍˓˻ʐ͍˜˚
͍˜˙ʬ͍ɹɦʿ˖ɦʏ˙˖ɥ͍ɹɦ˶ˀ˧͍ˌ˰ɷʯɻ˖ɥ͍ɹ˺ɦʇ˚˧͍˥ʑʒʋ˙˖ɥ͍˦˰ˣ˰ʈ˨ɻ˖ɥ͍˳ʑɦɷ˙˖ɥ

˦˯˝ʷ˙˖ɥ͍˗ɦʟˎ˼ɥ͗

͍ʙʗɷ˲͍ɦ˙˝˰ɸΜ˔˚ɦʣ˖ɥ͍ʆˣ˝˖ɥ͍Μʋ˕ʧ˙˖ɥ͍ɵɦʋʨɧ͍ˬ˕ʸ͍ˮʻɷ˝˱͍ˮɻ˖ɥ͍ɶ˞ɥ˨ʇ˖ɥ͍ʚ˯˒ʗɻ˖ɥ͍˦
͍˦ˎʒɸ͍˔˯˖ʒ˖ɥ͍ʊʬ˨˱͍͑ɦˣ˰˕ʸΜ˦˯ʿ˯˒͍Μ˓ɦʂɼ˚˺ɥ͍ˌ˯ˍʋɽ͍͗ʒ˖ɥ͍ɥʔˤ͍˗ʒˍ˱͍͑ɥʔ˖͍ɦЄʌ˨ʬ˧͍˔˯˖

͍ɹɦ˯˖˧˪ʟ˙˖ɥ˧͍ʕɥ˧ʑ˼ɥ͍ˬ˖ɩ͍˦ˀɦʬ˾ɦɸ͍͑ɹɥɤɥʗʈ˾ɥ˧͍ɹɦ˯˕˙ʷ˖ɥ͍ʥ˨ʧʏɸ͍ʗɷ˒ɧ
˦˯˝ʷ˙˖ɥ͗

24



˗ʒʏɻʟ˙˖ɥ͍ɹɥʑɦʤʕɩ˧͍˦˚ʒˍ˚

͍˦ˍʟɻ˚͍˦˯ɻʋɽ͍˦˯˝ɸ
˛ɦˑʟ˖ɥ͍˦˚ʒʏ˖͍˦˝˯ɻ˚˧

ʕɥ˧ʚ˖ɥ˧

˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍ʚ˒ʗ˚͍˦ʯʠɥ˨ɸ͍ɦˤʑɥʒʸɩ͍˘ɽ͍˦˯˙˯ʳ˝ɾ͍˦ˍ˯ʃ˧͍˔˯˖ʒ˖ɥ͍ɥʔˤ͍ʗɷɻʷ˱͍˦˯
ʋʨɧ͍ʶ˰˙ʈ͍ɹɦʈɦ˯ɻʌɥ͍˦˰ɷ˕ɼ˖͍ɦˤʕɥʒʨɩ͍˘ɽ͍ʒˎ˧͍͑ʩɦ˲ʘ˖ɥ͍˦ˍʯ˝˙ɸ͍˦˯ɻʋɻ˖ɥ͍ɵɦ

˦ʋ˕ʧ˙˖ɥ͍͍͗̃˰˲ʖɦʣɻʠ ɥ˺͍˧˜˯˖˧ɦ̱̇ ɥ̟͍˧ɹɦ̊ʒʏ̟ɥ͍˭ʑЊ˧ʚ͍̊ː ʓ̟̝͍ ʣ̇˱˧
ʑ͍ʶ˰˙ʇ˖ɥ͍ɶʷ˕˱͍ʀ˯ʌ͍͑˫ʗʐ˼ɥ͍˦˯˚˨ˑʋ˖ɥ͍ɹɦˣʇ˖ɥ͍ˬ˖ɩ͍˦ˀɦʬ˾ɦɸ͍͑ɹɥʗɷɻʏ˙˖ɥ˧͍ɥЄʕ˧

ˏʗɻʣ˙˖ɥ͍ɦ˝ˀʒˤ˧͍ɦ˝ɼ˱ɦʼ͍ˌ˯ˍʋɽ͍ˮˀ͍ɦЄ˚ɦˤ͙

25



˦˯ʧʏʣ˖ɥ͍˦˱ɦ˙ʋ˖ɥ͍ɹɥʒʷ˚
͍˔ʧʿ˖ɥ͍̐ͬ˘ʟˍ˖ɥ̐ͬ̐̏ͬͬ̏

1

ˌɷʟ˙˖ɥ͍ʗ˱ʔʋɻ˖ɥ͍ɹɦ˚˻ʸ
͍˔ʧʿ˖ɥ͍̐ͬ˘ʟˍ˖ɥ̐ͬ̐ͬ̑

2

˦ɼˎ˪˙˖ɥ͍˦˚˻ʟ˖ɥ͍ʚʈɥ˨ʌ 
͍˔ʧʿ˖ɥ͍̐ͬ˘ʟˍ˖ɥ̐ͬ̐ͬ̐ͬ̐

3

˓ɦʧɽ˺ɥ˧͍˓˨ʨ˨˖ɥ͍ɹɥɤɥʗʈɩ 
͍˔ʧʿ˖ɥ͍̐ͬ˘ʟˍ˖ɥ̐ͬ̐ͬ̒

4

˦ɼˎ˪˙˖ɥ͍ˋʗʯ˖ɥ͍ɹɦ˚˻ʸ
͍˔ʧʿ˖ɥ͍̐ͬ˘ʟˍ˖ɥ̐̏ͬͬ̑ͬ̒

5

ˢɷ˝ɾɹɦ˚˻ʸˋʗʯ˖ɥ˦ɼˎ˪˙˖ɥˮ˚ʒʏɻʟ˚
ˌ˲ʘʯ˖ɥˬ˖ɩʑ˨ʈ˧˦ˍʯ˝˚˓ɦ˙ʸɧ͑˦˙˸ɦˎː˖ʓ˧
˜ʸˌ˲ʘʰ˗ɥʒʏɻʠɩɹɦ˚˻ʸˋʗʯ˖ɥ˦ɼˎ˪˙˖ɥ

ʑɦʤʕ˾ˮ˚ʒʏɻʟ˚ˌ˲ʘʯ˖ɥɦ˙˚˔˕ˍ˱˜˚
ˏɦɷɽʕ˾ɥɿʑɥ˨ʋ˖ɥ˧͗

˗ʒʏɻʟ˙˖ɥ͍ɹɥʑɦʤʕɩ˧͍˦˚ʒˍ˚

26

ɦʠ˼ɥ͍ʗʨɦ˝ʷ˖ɥ͍ˬ˕ʸ͍ʚ˯˒ʗɻ˖ɥ͍˘ɻ˱͍ʀ˯ʌ͍͑ˮʈʓ˨˙˞͍˔˙ʸ͍˛ɦˑ˙˖͍˦˕ʧʿ˚͍˦˯˚˨˱͍˥ʕ˨ʨ͍ˡɦ˞ʑɧ͍˔ˑʣ˖ɥ͍ʊʬ˨˱͍˦˯ʠ
˦˕ʧ˖ɥ͍ɹɥʓ͍˓˨ʧʿ˖ɥ͍ʶʈɥʗ˚͍ˬ˖ɩ͍˥ʕɦʤ˾ɥ͍ˬ˖ɩ͍˦ˀɦʬ˾ɦɸ͍͑ɥʔˤ͍ʑ˨ˑ˖ɥ͍˔˯˖ʑ͍˜˚͍˦˕ʂ˚ɧ͍˘˱ʒˍɾ˧͗

Home with solid fill
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1
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4

3

3

5

2

͍˔ˑʣ˖ɥ͍͙̏ͬ̏ˮʈʓ˨˙˞͍˔˙ʸ͍ʶˎ˨˙˖͍˦˲ʖɦˣ˞͍˥ʕ˨ʨ

27

˦˯ʋ˯ʬ˨ɽ͍ʩɥʗʼ˼͍ˮ˖ɦɼ˖ɥ͍˔ˑʣ˖ɥ

аϸ϶ϦЂвЮϜ ϤϜϸϝІϼϖм ϣвϸЧв



˦˯ʧʏʣ˖ɥ͍˦˱ɦ˙ʋ˖ɥ͍ɹɥʒʷ˚
͍˔ʧʿ˖ɥ͍̐ͬ˘ʟˍ˖ɥ̐ͬ̐̏ͬͬ̏

1

ˌɷʟ˙˖ɥ͍ʗ˱ʔʋɻ˖ɥ͍ɹɦ˚˻ʸ
͍˔ʧʿ˖ɥ͍̐ͬ˘ʟˍ˖ɥ̐ͬ̐ͬ̑

2

˦ɼˎ˪˙˖ɥ͍˦˚˻ʟ˖ɥ͍ʚʈɥ˨ʌ 
͍˔ʧʿ˖ɥ͍̐ͬ˘ʟˍ˖ɥ̐ͬ̐ͬ̐ͬ̐

3

˓ɦʧɽ˺ɥ˧͍˓˨ʨ˨˖ɥ͍ɹɥɤɥʗʈɩ 
͍˔ʧʿ˖ɥ͍̐ͬ˘ʟˍ˖ɥ̐ͬ̐ͬ̒

4

˦ɼˎ˪˙˖ɥ͍ˋʗʯ˖ɥ͍ɹɦ˚˻ʸ
͍˔ʧʿ˖ɥ͍̐ͬ˘ʟˍ˖ɥ̐̏ͬͬ̑ͬ̒

5

ˢɷ˝ɾɹɦ˚˻ʸˋʗʯ˖ɥ˦ɼˎ˪˙˖ɥˮ˚ʒʏɻʟ˚
ˌ˲ʘʯ˖ɥˬ˖ɩʑ˨ʈ˧˦ˍʯ˝˚˓ɦ˙ʸɧ͑˦˙˸ɦˎː˖ʓ˧
˜ʸˌ˲ʘʰ˗ɥʒʏɻʠɩɹɦ˚˻ʸˋʗʯ˖ɥ˦ɼˎ˪˙˖ɥ

ʑɦʤʕ˾ˮ˚ʒʏɻʟ˚ˌ˲ʘʯ˖ɥɦ˙˚˔˕ˍ˱˜˚
ˏɦɷɽʕ˾ɥɿʑɥ˨ʋ˖ɥ˧͗

28

Home with solid fill

ʠ˼ɥ͍ʗʨɦ˝ʷ˖ɥ͍ˬ˕ʸ͍ʚ˯˒ʗɻ˖ɥ͍˘ɻ˱͍ʀ˯ʌ͍͑ˮʈʓ˨˙˞͍˔˙ʸ͍˛ɦˑ˙˖͍˦˕ʧʿ˚͍˦˯˕˯˖͍˥ʕ˨ʨ͍ˡɦ˞ʑɧ͍˔ˑʣ˖ɥ͍ʊʬ˨˱͍˘˱ʒˍɾ˧͍˦˯ʠɦ
˦˕ʧ˖ɥ͍ɹɥʓ͍˓˨ʧʿ˖ɥ͍ʶʈɥʗ˚͍ˬ˖ɩ͍˥ʕɦʤ˾ɥ͍ˬ˖ɩ͍˦ˀɦʬ˾ɦɸ͍͑ɥʔˤ͍ʑ˨ˑ˖ɥ͍˔˯˖ʑ͍˜˚͍˦˕ʂ˚ɧ͗



1

1

4

3

4

3

3

5

2

͍˔ˑʣ˖ɥ͍͙̏ͬ̐ˮʈʓ˨˙˞͍˔˙ʸ͍ʶˎ˨˙˖͍˦˯˕˯˖͍˥ʕ˨ʨ

29

˦˯ʋ˯ʬ˨ɽ͍ʩɥʗʼ˼͍ˮ˖ɦɼ˖ɥ͍˔ˑʣ˖ɥ



1

̏ͬ̏˦ʷ˸ɦʣ˖ɥ͍˦˕˶ʠ˼ɥ

.1͍ʶ˲ʖɦʣ˚͍ʚ˒ʗ˚͍ʕ˧ʑ͍˨ˤɦ˚
ʯ˝˙ɸ͍˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍˦ˍ

͍͓ʩɦ˲ʘ˖ɥ

ɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍ˬ˕ʸ͍ʽɥʗʤ˾ɥ˧͍˘˯ʳ˝ɼ˖ɦɸ͍ʚ˒ʗ˙˖ɥ͍ʦɻʏ˱͍ˮˀ͍˦˯ɻʋ
ɦʿ˞ɩ͍ɦЄʫ˱ɧ͍ʚ˒ʗ˙˖ɥ͍ʕ˧ʑ͍˔˙ʣ˱˧͍͑ʩɦ˲ʘ˖ɥ͍˦ˍʯ˝˚͍ˮˀ͍˗ɦʷ˖ɥ͍˓ɦʇ˙˖ɥ͍ʓ
ˍʋɻ˖͍˦ʋ˕ʧ˙˖ɥ͍ɵɦʋʨɧ͍ʶ˰˙ʈ͍ʶ˚͍˛˧ɦʷɻ˖ɥ˧͍˦˯˙˯ʳ˝ɼ˖ɥ͍ʊ˸ɥ˨˕˖ɥ͍ˌ˯

ʠɦ˝ɼ˚˧͍˦˝˯ɻ˚͍˦˯ɻʋɽ͍˦˯˝ɸ͍ˮˀ͍˔ʂ˙ɻ˙˖ɥ͍ˏʗɻʣ˙˖ɥ͍ʽʒˣ˖ɥ˦ˍ͗

.2͍ɥʔˤ͍ˬ˖ɩ͍ʅɦɼʋ˞͍ɥʓɦ˙˖
͍͓˔˯˖ʒ˖ɥ

˧͍ˋɦʟɾɥ˧͍˥ʑ˨ʈ͍ʚ˲ʛʷɻ˖͍˦˙˙ʧ˚͍˦˯˙˯ʳ˝ɾ͍˦˯˖ɬ˒͍˔˯˖ʒ˖ɥ͍˔˙ʷ˱͍ˌ˯ʟ˝ɾ
˯˝ɷ˖ɥ͍ʵ˧ʗʣ˚͍˥ɦ˯ʌ͍˥ʕ˧ʑ͍˓ɥ˨ʰ͍˦˚ɦʷ˖ɥ͍ɹ˺ɦʇ˙˕˖͍˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍˦

˦˯ɻʋɻ˖ɥ͗

30

Home with solid fill



.3ɦɻɷɾɥ͍s ˯̞y ͍̃˯̫ɻ˱͍˜Ї̊
͓˔˯˖ʒ˖ɥ͍ɥʔˤ

ʋ˕ʧ˙˖ɥ͍ɵɦʋʨɧ͍ʶ˰˙ʈ͍ˢ˝˚͍ʒ˯ʿɻʟ˯˖͍˔˯˖ʒ˖ɥ͍ɥʔˤ͍ʕɥʒʨɩ͍˘ɽ˦͍͍͗
ɦ˲ʘ˖ɥ͍˦ˍʯ˝˙ɸ͍˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍ʚ˒ʗ˚͍ː˖ʓ͍˔˙ʣ˱˧͍ʩ

ɸɦɼ˖ɥ͍˜˰˲ʖɦʣɻʠ˺ɥ˧͍˜˯˖˧ɦˍ˙˖ɥ˧͍ɹɦ˚ʒʏ˕˖͍˦˚ʒˍ˙˖ɥ͍ɹɦˣʇ˖ɥ˧͍˜˯ʷ
͍˫ʗʐ˼ɥ͍˦˯˚˨ˑʋ˖ɥ͍ɹɦˣʇ˖ɥ͍ː˖ʔ˒˧͍͑ɦˣ˖͍ͬˮˀ͍ʕ˧ʑ͍ɦˣ˖͍ɦˣʷ˯˙ʇˀ

ˏʗɻʣ˙˖ɥ͍ɦ˝ˀʒˤ˧͍ɦ˝ɼ˱ɦʼ͍ˌ˯ˍʋɽ͗

.4͍ˋɦʯ˝˖ɥ͍˨ˤ͍ɦ˚
͓˔˯˖ʒ˖ɥ͍ɥʔˣ˖͍ˮˀɥʗʻʇ˖ɥ

͍ɦˣ˕˙˒ɨɸ͍ʩɦ˲ʘ˖ɥ͍˦ˍʯ˝˚͍ˬ˕ʸ͍˔˯˖ʒ˖ɥ͍ɥʔˤ͍˭ʗʟ˱΅͍ˮ˖ɥ˨ʌ
̒̎̎̎̎̎͘ʶɸʗ˚͍˘˒͍΄ɹ͍ɥʑɥʒɻ̊ɥ͍ʁ˰̇ʈ˧ ɦ͍ʕɥʗЈˎ˧ ɦ͍˞xʒЈ̊ʁ͍ ˰̇ʈ˧

˖ɥ͍˜˰ɸ͍ʮɸʗɽ͍ˮɻ˖ɥ͍˦ʷ˲ʘʟ˖ɥ͍ˢɷʤ͍ˋʗʯ˖ɥ˧͍˦ʷ˲ʘʟ˖ɥ͍ˋʗʯ˖ɥ͍˛ʒ˙
˫ʗˍ˖ɥ˧͗

˗ʒʏɻʟ˙˖ɥ͍ɹɥʑɦʤʕɩ˧͍˦˚ʒˍ˚

31



1

̏ͬ̐˔˚ɦʣ˖ɥ͍ʆˣ˝˖ɥ

͍˔˚ɦʣ˖ɥ͍ʆˣ˝˖ɥ΅ˮ˖ɦɼ˖ɥ͍ˮ˞ɦ˰ɷ˖ɥ͍˘ʠʗ˖ɥ͍ˮˀ͍ʊʬ˨˙˖ɥ͍΄ʕɦɷʸ͍˨ˤ͍˜ʸ͍˥
˖ɥ͍ʶ˝ʨ͍˦˯˕˙ʸ͍˦˕ˑ˯ˤ͍ˬ˕ʸ͍ʒʸɦʟɽ͍˳ʑɦɷ˚͍ˬ˕ʸ͍˦˙˸ɦˎ͍ɹɥʑɦʤʕɩ͍ʕɥʗˍ

˙˯ʳ˝ɼ˖ɥ͍ʊ˸ɥ˨˕˖ɥ͍ˢ˯ʈ˨ɽ˧͍ˮ˞˧ɦʷɻ˖ɥ͍ʔ˯ʿ˝ɼ˖ɥ͍ˮˀ͍˘ˤɦʟɽ˧˦˯˸ɦˣ˝˖ɥ͍˦˯͗

͍ˬ˕ʸ͍ɤ˨ʫ˖ɥ͍ʮ˕ʟ˱͍˔˚ɦʣ˖ɥ͍ʆˣ˝˖ɥ͍˛ɧ͍˜˯ʌ͍ˮˀΕɦ˚͍Δʗ˱͍˛ɧ͍ɶʇ˱͍ʚ˒
ɥ͍ɥʔˤ͍˔ʂ˚͍ˢɸ͍˦ʯɷɽʗ˙˖ɥ͍ʊ˸ɥ˨˕˖ɥ͍˛ɪˀ͍͑˦ʋ˕ʧ˙˖ɥ͍ɵɦʋʨɧ͍ˢ˯˕ʸ͍˔˯˖ʒ˖

͍˔˯ʧʿɻ˖ɦɸ͍ʑʒʋɽΕ˦˯ʿ˯˒͍Δ˦ˎʒɸ͍˓ɦʂɼ˚˺ɥ͍ˌ˯ˍʋɽ͍͍ ͗

˔˚ɦʣ˖ɥ͍ʆˣ˝˖ɥ͍ɥʔˤ͍˓˨ʌ͍˔˯˖ʒ˖ɥ͍ʕ˨ʋ˙ɻ˱͍͗˓˻ʐ͍˜˚͍ː˖ʓ͍ʊʫɻ˱˧
ʬ˾ɦɸ͍͑˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍˥ɦ˯ʌ͍˥ʕ˧ʑ˧͍ʽʒˤ͍ˬ˖ɩ͍˥ʕɦʤ˾ɥ͍˦ˀɦ
͍ɹɦ˶ˀ˧͍˔˙ʷ˖ɥ͍ɹ˺ɦʇ˚˧͍˥ʑʒʋ˙˖ɥ͍˦˰ˣ˰ʈ˨ɻ˖ɥ͍˳ʑɦɷ˙˖ɥ͍ʙɥʗɸɩ͍ˬ˖ɩ

˦˯˝ʷ˙˖ɥ͍˗ɦʟˎ˼ɥ͍ˮˀ͍ɹɦʿ˖ɦʏ˙˖ɥ͗

ˮ˖ɦɼ˖ɥ͍˨ʋ˝˖ɥ͍ˬ˕ʸ͍˔˚ɦʣ˖ɥ͍ʆˣ˝˖ɥ͍˘ʟˍ˖ɥ͍ɥʔˤ͍͍˜˙ʫɻ˱:

Å˦˰ˣ˰ʈ˨ɻ˖ɥ͍˳ʑɦɷ˙˖ɥ͗

Åɹɦʿ˖ɦʏ˙˖ɥ͍ɹɦ˶ˀ͗

Åɦˣɸ͍˦ʨɦʏ˖ɥ͍ɤɥʑ˼ɥ͍ɹɥʗʤ˪˚˧͍ˌ˰ɷʯɻ˖ɥ͍ɹ˺ɦʇ˚͗

Å˦ʋ˕ʧ˙˖ɥ͍ɵɦʋʨɧ͍˜˰ɸ͍˔ʸɦʿɻ˖ɥ͍ʅʓ˨˙˞͗

Å˦˯ɻʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍˔˙ʸ͍˔ʌɥʗ˚͗

˧͍ʒˎ˧͍͑ˡ˻ʸɧ͍˥ʕ˨˒ʔ˙˖ɥ͍ɹɦ˞˨ˑ˙˖ɥ͍ˬ˖ɩ͍˦˯˖ɦɼ˖ɥ͍˓˨ʧʿ˖ɥ͍ʗ˯ʣɽ͍ɺʿʨ
ɦˣ˰˖ɩ͍ʵ˨ʈʗ˖ɥ͍˔˰ˣʟɻ˖͍ɤʚʇ˖ɥ͍ɥʔˤ͍ˮˀ.

˦ˍʯ˝˚͍ɤɦʣ˞ɩ͍ʭɦʣ˞͍ʮ˯ʯʏɻ˖͍˔˙ʸ͍ʕɦʰɩ͍˦˯˕˙ʸ͍˔˯˖ʒ˖ɥ͍ʗˀ˨˱͍˔˙ʸ
ɹɦɷ˕ʯɻ˙˖͍˜˯˖˧ɦˍ˙˖ɥ͍ˢ˯ʈ˨ɽ͍˘ʃ͍˜˚˧͍͑˗ɦʷ˖ɥ͍˓ɦʇ˙˖ɥ͍˔ʐɥʑ͍˦˝˚ɫ

ɦˣɼ˞ɦ˯ʨ˧͍˦˝˚ɥ͍˔˙ʸ͍˦ˍʯ˝˚͍ɤɦʣ˞ɩ͍͍͗ˢʈ˧͍ˬ˕ʸ͍˔˯˖ʒ˖ɥ͍˓˧ɦ˝ɼ˱
ʸ͍ɦˤʗ˯ʃɨɾ˧͍ˡʔˤ͍˦˝˚̀ɥ͍˔˙ʷ˖ɥ͍ˌʰɦ˝˚͍˔ʸɦʿɽ͍˦˯ʿ˯˒͍ʒ˱ʒʋɻ˖ɥ͍ˬ˕
ɼ˖ɥ˧͍ˮ˝ʿ˖ɥ͍ˢ˯ʈ˨ɻ˖ɥ͍ʗ˯ˀ˨ɽ͍ˬ˖ɩ͍˔˯˖ʒ˖ɥ͍ʽʒˣ˲͍˺˧͍͑ʕ˨ˣ˙ʇ˖ɥ͍˘˯ʳ˝

͍˔˯ʻʣɻ˖ɥ˧͍ɶ˯˒ʗɻ˖ɥ͍ɹɦɷ˕ʯɻ˚͍˛ɨʣɸ˦ɻ˕ʿʟ˖ɥ˧ʚ˚͍˔ˑ˖ɹɦ̊ʒʐ͍ʑЊ˧͍͗
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Home with solid fill



͍˔ˑʣ˖ɥ͍͙̏ͬ̐̏ͬ˔˚ɦʣ˖ɥ͍ʆˣ˝˖ɥ

͍˦˝˯ɻ˚͍˦˯ɻʋɽ͍˦˯˝ɸ
˓ɦʇ˙˖ɥ͍ˮˀ͍˦ˍʠɦ˝ɼ˚˧

˗ɦʷ˖ɥ

˦˰ˣ˰ʈ˨ɻ˖ɥ͍˳ʑɦɷ˙˖ɥ

ɤɥʑ˼ɥ͍ɹɥʗʤ˪˚͍ˮ˞˧ɦʷɻ˖ɥ͍ʔ˯ʿ˝ɼ˖ɥ
˦ʋ˕ʧ˙˖ɥ͍ɵɦʋʨ˼

ʽʒˣ˖ɥ
Δ˦ˍʟ˝˚˧͍˦˝˯ɻ˚͍˦˯ɻʋɽ͍˦˯˝ɸΕ

͍ʑ˨ˎ˨˖ɥ
͍ʑʒʋɽ͍ˌ˰ɷʯɻ˖ɥ͍ɹ˺ɦʇ˚ɷ˚͍˔˒͍ˋɦʯ˞͍ɧʒ
͍˜˚͍˦˰ˣ˰ʈ˨ɻ˖ɥ͍˳ʑɦɷ˙˖ɥϾыЮϜ ϤϜмА϶ЮϜм ϣв

иϺтУжϦЮ.

͍ʝɦ˯ˍ˙˖ɥ
͍ʮɷɽʗɽ͍ˌ˰ɷʯɻ˖ɥ͍ɹ˺ɦʇ˚
͍˥ʗʤɦɷ˚͍ɤɥʑ˼ɥ͍ɹɥʗʤ˪˙ɸɻ˖ɥ͍ˮ

ɥ˨ɻ̟ɥ͍˫ ʒ̊ ʝ͍ ɦ˯̱ ˖͍̠ʒʏɻʟЈɽ͍ˌˀ
͍ʶ˚˦˰ˣ˰ʈ˨ɻ˖ɥ͍˳ʑɦɷ˙˖ɥ͗

ʓɦʿ˞˾ɥ˧͍˦ɷˎɥʗ˙˖ɥ

˦˯˖̀ɥ
ɻʟ˚͍˜˯ʟʋɽ͍˦˯˖ɫ͍˦ʼɦ˯ʨ͍ʗ˙
ʨʕ͍ʶ˚͍ɹɦ˞ɦ˰ɷ˖ɥ͍ˬ˕ʸ͍˦˙˸ɦˎ͍ʒ

͍˦ʷ˸ɦʣ˖ɥ͍ɹɦʿ˖ɦʏ˙˖ɥ
͍ʒ˱ʒʋɽ˧͍͑ɦˣˀɥʒˣɻʠɥ˧

͍˛ɦ˙ʫ˖͍˥ʒ˱ʒʇ˖ɥ͍ɹɦʿ˖ɦʏ˙˖ɥ
͍ˮʇ˲ʖʒɻ˖ɥ͍˓ɦʂɼ˚˺ɥʑɦɷ˙˕˖͍˳

˦˰ˣ˰ʈ˨ɻ˖ɥ͗

˛˧ʒ˯ʿɻʟ˙˖ɥ
͍ʔ˯ʿ˝ɾ͍ɶ˕ʯɻ˱͍ˌ˰ɷʯɻ˖ɥ͍˓ɦʇ˚ɽ͍˛˧ɦʷ

͍˦ʋ˕ʧ˙˖ɥ͍ɵɦʋʨɧ͍˫˨ɻʟ˚͍ˬ˕ʸ
ʶ˲ʖɦʣ˙˖ɥ͍˧ɧ͍ɹɦʠɦ˯ʟ˖ɥ͗

ˌ˰ɷʯɻ˖ɥ͍ɹ˺ɦʇ˚

ˏʗʋ˙˖ɥ
˯ɻ˚͍˦˯ɻʋɽ͍˦˯˝ɸ͍ˌ˯ˍʋɽ͍˜ˑ˙˱͍˦˝
͍˓ɦʂɼ˚˺ɥ͍˓˻ʐ͍˜˚͍˦ˍʟɻ˚˧ɷ˙˕˖͍˳ʑɦ

˦˰ˣ˰ʈ˨ɻ˖ɥ.

˗ʒʏɻʟ˙˖ɥ͍ɹɥʑɦʤʕɩ˧͍˦˚ʒˍ˚
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̏ͬ̐˔˚ɦʣ˖ɥ͍ʆˣ˝˖ɥ
˦˰ˣ˰ʈ˨ɻ˖ɥ͍˳ʑɦɷ˙˖ɥ

͍ɧʒɷ˙˖ɥ͙̏
͍˦˚ɤɥ˨˙˖ɥ˧͍˦˚˻ʟ˖ɥ
˘ˑʋɻ˖ɥ˧͍˦ɸɦˎʗ˖ɥ˧

͍˓ɦ˙ʷ˖ɥ͍˦˚˻ʟ˖͍˦˱˨˖˧˼ɥ͍ɤɦʯʸɩ
͍˓ɦʂɼ˚˺ɥ͍˛ɦ˙ʬ˧͍͑˦˚ɦʷ˖ɥ˧
͍˦˯˞˨˞ɦˍ˖ɥ͍ʗ˰˲ɦʷ˙˖ɥ͍ʶ˰˙ʇ˖
͍͑˦˯˝ʿ˖ɥ˧͍˦˯˙˯ʳ˝ɼ˖ɥ˧

͍˥ʑ˨ʇ˖ɥ͍ˬ˕ʸ͍˦ʳˀɦʋ˙˖ɥ˧
͍˔ʌɥʗ˚͍˓ɥ˨ʰ͍˦ˍʟɻ˙˖ɥ

ʵ˧ʗʣ˙˖ɥ͗

͍ɧʒɷ˙˖ɥ͙̐
͍˥ɤɦʿˑɸ͍˥ʕɥʑ˾ɥ
͍˜˯ʟʋɻ˖ɥ˧
ʗ˙ɻʟ˙˖ɥ

͍˔˙ʸ͍ʶˎɥ˨˚͍ˬ˕ʸ͍˦ʳˀɦʋ˙˖ɥ
͍˥ɤɦʿˑ ɸ͍ʑʕɥ˨̇ ɥ̟˥͍ʕɥʑɩ˧͍˦̇ Њr̋˚
͍ɹɦ˯˝ˍɼ˖ɥ͍˜˚͍˥ʑɦʿɻʠ˺ɥ˧
͍˥ɤɦʿ˒͍ʚ˲ʛʷɻ˖͍˥ʗˑɻɷ˙˖ɥ

ʵ˧ʗʣ˙˖ɥ͗

͍ɧʒɷ˙˖ɥ͙̑
͍˔ʨɥ˨ɻ˖ɥ

˨ʬ˨ɸ͍˦˒ʕɦʣ˙˖ɥ˧͍ʉ
͍˥ɤɦʿ˒˧

˒˧͍ʉ˨ʬ˨ɸ͍˔ʨɥ˨ɻ˖ɥ͍ʚ˲ʛʷɽ͍˥ɤɦʿ
͍͑˦ʋ˕ʧ˙˖ɥ͍ɵɦʋʨɧ͍ʶ˚
͍ˬ˖ɩ͍˓˨ʨ˨˖ɥ͍˛ɦ˙ʬ˧
͍ɺˎ˨˖ɥ͍ˮˀ͍ɹɦ˚˨˕ʷ˙˖ɥ
͍ˏɥʗʤɩ˧͍͑ɶʠɦ˝˙˖ɥ

˦ʇ˖ɦʷ˙˖͍˦˯˕ʋ˙˖ɥ͍ɹɦʷ˙ɻʇ˙˖ɥ
ɹɦʳʌ˻˙˖ɥ͍ʶ˙ʈ˧͍ʽ˧ɦʏ˙˖ɥ͗
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Home with solid fill



͍˦˚ɥʒɻʟ˚͍ɹɦʠʕɦ˙˚͍ʵɦɷɾɥ
˙ɸ͍͑˦˵˰ɷ˖ɥ͍˦˯˙˝ɾ˧͍˦˱ɦ˙ʋ˖͍ɦ

͍ʶ˲ʖɦʣ˙˖ɥ͍˦˙ˤɦʟ˚͍˜˙ʫ˱
˦ʋʧ˖ɥ͍ˮˀ͍ˮɸɦʇ˲ɩ͍˔ˑʣɸ

˦˯˵˰ɷ˖ɥ͍˦˚ɥʒɻʠ˺ɥ˧͗

͍ɧʒɷ˙˖ɥ͙̓
 ˵˰ɷ˖ɥ͍˦˚ɥʒɻʠ˺ɥ˦˯

͍ɧʒɷ˙˖ɥ͙̔
 ͍ˬ˕ʸ͍ʚ˯˒ʗɻ˖ɥ

˦˯˞ɦˑ˚ɩ˧͍ʶ˙ɻʇ˙˖ɥ
͍˓˨ʨ˨˖ɥ

͍˭ɧ͍ɿɥʒʌɩ͍˗ʒʸ͍ˬ˕ʸ͍ʥʗʋ˖ɥ
͍˦ʳˀɦʋ˙˖ɥ˧͍ʶ˙ɻʇ˙˖ɦɸ͍ʕʗʬ
˰˙ʇ˕˖͍˓˨ʨ˨˖ɥ͍˦˯˞ɦˑ˚ɩ͍ˬ˕ʸ͍͑ʶ
ɹɦʈɦ˯ɻʌ˺͍˦˱˨˖˧˼ɥ͍ɤɦʯʸɩ͍ʶ˚
͍˓ɦ˙ʸ˼ɥ˧͍˛ɦˑʟ˖ɥ͍ɹɦ˚ɦ˙ɻˤɥ˧

˦˲ʖɦʇɻ˖ɥ͗

͍ɹɦ˯˝ˍɼ˖ɥ͍˜˚͍˥ʑɦʿɻʠ˺ɥ
ʛʷɻ˖͍˥ʗˑɻɷ˙˖ɥ͍ɹɦʠʕɦ˙˙˖ɥ˧͍ʚ˲
ʋɻ˖ɥ͍˦˯˝ɷ˖ɥ͍ʶ˲ʖɦʣ˚͍˥ɤɦʿ˒͍˦˯ɻ
ɦˣɼ˞ɦɼ˚˧͍ɦˣɻ˚ɥʒɻʠɥ˧͍͍͗ʶ˚

͍ʶ˙ʈ͍ʚ˲ʛʷɽ͍ˬ˕ʸ͍ʥʗʋ˖ɥ
ɾɥ͍˘ʸʒ˖͍ɦˣ˕˯˕ʋɽ˧͍ɹɦ˞ɦ˰ɷ˖ɥ͍ʓɦʏ

˦ʠ˧ʕʒ˚͍ɹɥʕɥʗˎ͗

͍ɧʒɷ˙˖ɥ͙̒
͍ˬ˕ʸ͍ʑɦ˙ɻʸ˺ɥ

˨ʯɻ˙˖ɥ͍ɹɦ˯˝ˍɼ˖ɥ͍˥ʕ
͍ɹɦʠʕɦ˙˙˖ɥ˧

˚˨ʸʒ˙˖ɥ͍˥ʗˑɻɷ˙˖ɥ͍˦
ɹɦ˞ɦ˰ɷ˖ɦɸ

˗ʒʏɻʟ˙˖ɥ͍ɹɥʑɦʤʕɩ˧͍˦˚ʒˍ˚
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