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1 (M1)construction machinery construction machinery
2 (M2)construction machinery construction machinery
3 (M3)construction machinery construction machinery
4 (M4)construction machinery construction machinery
5 (M5)construction machinery construction machinery
6 (M6)construction machinery construction machinery
7 (M7)construction machinery construction machinery
8 (M8)construction machinery construction machinery
9 (M9)construction machinery construction machinery

10 (M10)construction machinery construction machinery
11 (M11)construction machinery(traveling device) traveling device
12 (M12)construction machinery(Hydraulic type/Mechanical) Hydraulic type/Mechanical
13 (M13)construction machinery(cone penetration) cone penetration
14 (M14)construction machinery(cone index) cone index
15 (M15)construction machinery(noise level) noise level
16 (M16)Earthmoving machinery(Excavating machine) Excavating machine
17 (M17)Earthmoving machinerye(Excavating machine) Excavating machine
18 (M18)Earthmoving machinery(Excavating machine) Excavating machine
19 (M19)Earthmoving machinery(Excavating machine) Excavating machine
20 (M20)Earthmoving machinery(Excavating machine) Excavating machine
21 (M21)Earthmoving machinery(Excavating machine) Excavating machine
22 (M22)Earthmoving machinery(Excavating machine) Excavating machine
23 (M23)Earthmoving machinery(Excavating machine) Excavating machine
24 (M24)Earthmoving machinery(loading machine) loading machine
25 (M25)Earthmoving machinery(loading machine) loading machine
26 (M26)Earthmoving machinery(loading machine) loading machine
27 (M27)Earthmoving machinery(loading machine) loading machine
28 (M28)Earthmoving machinery(loading machine) loading machine
29 (M29)Earthmoving machinery(loading machine) loading machine
30 (M30)Earthmoving machinery-transport machinery-Straight dozer Straight dozer
31 (M31)Earthmoving machinery-transport machinery-Angle dozer Angle dozer
32 (M32)Earthmoving machinery-transport machinery-Tilt dozer Tilt dozer
33 (M33)Earthmoving machinery-transport machinery-U dozer U dozer
34 (M34)Earthmoving machinery-transport machinery-Rake dozer Rake dozer



35 (M35)Earthmoving machinery-transport machinery-Tridozer Tridozer
36 (M36)Earthmoving machinery-transport machinery-Bucket dozer Bucket dozer
37 (M37)Earthmoving machinery-transport machinery-Ripper Ripper
38 (M38)Earthmoving machinery-transport machinery-Installation pressure Installation pressure
39 (M39)Earthmoving machinery-transport machinery-Scraper Scraper
40 (M40)Earthmoving machinery-transport machinery-Scraper-Work procedure Scraper
41 (M41)Earthmoving machinery-transport machinery-Scraper-Type of scraper Scraper
42 (M42)Earthmoving machinery-transport machinery-Motor grader Motor grader
43 (M43)Earthmoving machinery-transport machinery-Dump truck Dump truck
44 (M44)Earthmoving machinery-transport machinery-crane crane
45 (M45)Earthmoving machinery-transport machinery-Crawler crane Crawler crane
46 (M46)Earthmoving machinery-transport machinery-Truck crane Truck crane
47 (M47)Earthmoving machinery-transport machinery-Cable crane Cable crane
48 (M48)Earthmoving machinery-transport machinery-Jib crane Jib crane
49 (M49)Earthmoving machinery-transport machinery-Derick crane Derick crane
50 (M50)Earthmoving machinery-transport machinery-Tower crane Tower crane
51 (M51)Earthmoving machinery-transport machinery-Motor grader Motor grader
52 (M52)Earthmoving machinery-Compaction machines Compaction machines
53 (M53)Earthmoving machinery-Compaction machines(Road roller) Road roller
54 (M54)Earthmoving machinery-Compaction machines-Tandem roller (two axes and two wheels) two axes and two wheels
55 (M55)Earthmoving machinery-Compaction machines-Three-axis tandem roller (three-axis three-wheel) three-axis three-wheel
56 (M56)Earthmoving machinery-Compaction machines-Tamping roller Tamping roller
57 (M57)Earthmoving machinery-Compaction machines-Tire roller Tire roller
58 (M58)Earthmoving machinery-Compaction machines-Vibration roller Vibration roller
59 (M59)Earthmoving machinery-Compaction machines-Vibration compactor Vibration compactor
60 (M60)Earthmoving machinery-Compaction machines-Vibration compactor Vibration compactor
61 (M61)Earthmoving machinery-Compaction machines-Wetland bulldozer Wetland bulldozer
62 (M62)Foundation construction machinery(Ready-made piles) Ready-made piles
63 (M63)Foundation construction machinery(Cast-in-place piles) Cast-in-place piles
64 (M64)Foundation construction machinery(Features of steel piles) Features of steel piles
65 (M65)Foundation construction machinery(concrete piles) concrete piles
66 (M66)Foundation construction machinery(Diesel pile hammer) Diesel pile hammer
67 (M67)Foundation construction machinery(Vibrating pile hammer) Vibrating pile hammer
68 (M68)Foundation construction machinery(Drop hammer) Drop hammer



69 (M69)Foundation construction machinery(Machine for press-in method) Machine for press-in method
70 (M70)Foundation construction machinery(Cast-in-place pile machine) Cast-in-place pile machine
71 (M71)Foundation construction machinery(Cast-in-place pile machine) Cast-in-place pile machine
72 (M72)Foundation construction machinery(Earth drill method) Earth drill method
73 (M73)Foundation construction machinery(Reverse circulation method) Reverse circulation method
74 (M74)Foundation construction machinery(Earth auger method) Earth auger method
75 (M75)Foundation construction machinery(Pedestal method) Pedestal method
76 (M76)Earthmoving machinery-Ground improvement machine-Sand drain method Sand drain method
77 (M77)Earthmoving machinery-Ground improvement machine-Sand compaction method Sand compaction method
78 (M78)Earthmoving machinery-Ground improvement machine-Vibroflotation method Vibroflotation method
79 (M79)Earthmoving machinery-Ground improvement machine-Wellpoint construction method Wellpoint construction method
80 (M80)paving machine-asphalt paving machine(Asphalt plant) Asphalt plant
81 (M81)paving machine-asphalt paving machine(Asphalt finisher) Asphalt finisher
82 (M82)paving machine-asphalt paving machine(Asphalt spreader) Asphalt spreader
83 (M83)paving machine-asphalt paving machine(Asphalt sprayer) Asphalt sprayer
84 (M84)Internal vibrator vibrator
85 (M85)concrete compaction concrete compaction
86 (M86)dredger(Pump dredger) dredger(Pump dredger)
87 (M87)dredger(Bucket dredger) dredger(Bucket dredger)
88 (M88)dredger(Dipper dredge boat) dredger(Dipper dredge boat)
89 (M89)dredger(Grab dredger) dredger(Grab dredger)
90 (M90)dredger(Non-seaworthy pump ship) dredger
91 (M91)dredger(self-propelled pump ship) dredger(self-propelled pump ship)
92 (M92)dredger(grab dredger) dredger(grab dredger)
93 (M93)dredger(grab dredger) dredger(grab dredger)
94 (M94)dredger(bucket dredger) dredger(bucket dredger)
95 (M95)construction machinery(bulldozer/rake dozer) bulldozer/rake dozer
96 (M96)construction machinery(power shovel/backhoe/drag line/clamshell) power shovel/backhoe
97 (M97)construction machinery(Loading) Loading
98 (M98)construction machinery(Excavation/loading) Excavation/loading
99 (M99)construction machinery(Excavation/Transportation) Excavation/Transportation

100 (M100)construction machinery(transportation) transportation
101 (M101)construction machinery( spreading) spreading
102 (M102)construction machinery(compaction) compaction



103 (M103)construction machinery(Leveling the ground) Leveling the ground
104 (M104)construction machinery(Leveling the ground) Leveling the ground
105 (M105)construction machinery(Transportation distance) Transportation
106 (M106)construction machinery(Compaction machinery) Compaction
107 (M107)Front attachment and aptitude work Front attachment
108 (M108)construction machinery(Display method) Display method
109 (M109)construction machinery(Display method) Display method
110 (M110)construction machinery(Display method) Display method
111 (M111)construction machinery(Display method) Display method
112 (M112)construction machinery(Display method) Display method
113 (M113)Earthworks-Characteristics of Earthmoving Machinery Earthworks
114 (M114)Earthworks-Characteristics of Earthmoving Machinery Earthworks
115 (M115)Earthworks-Characteristics of Earthmoving Machinery Earthworks
116 (M116)Earthworks-Characteristics of Earthmoving Machinery Earthworks
117 (M117)Earthworks-Characteristics of Earthmoving Machinery Earthworks
118 (M118)Earthworks-Characteristics of Earthmoving Machinery Earthworks
119 (M119)Earthworks-Characteristics of Earthmoving Machinery Earthworks
120 (M120)Earthworks-Excavation and transportation method Earthworks
121 (M121)Embankment construction-Compaction machine Compaction machine
122 (M122)Tire roller/vibration roller Tire roller/vibration roller
123 (M123)Construction plan-Appropriate machines for each task Construction plan
124 (M124)Construction plan-Appropriate machines for each task Construction plan
125 (M125)Construction plan-Appropriate machines for each task Construction plan
126 (M126)Construction plan-Appropriate machines for each task Construction plan
127 (M127)Construction plan-Appropriate machines for each task Construction plan
128 (M128)Construction plan-Appropriate machines for each task Construction plan
129 (M129)Construction plan-Appropriate machines for each task Construction plan
130 (M130)Construction plan-Appropriate machines for each task Construction plan
131 (M131)Construction plan-Appropriate machines for each task Construction plan
132 (M132)Construction plan-Appropriate machines for each task Construction plan
133 (M133)Transport distance and applicable machine type Transport distance
134 (M134)Transport distance and applicable machine type Transport distance
135 (M135)Transport distance and applicable machine type Transport distance
136 (M136)Compaction machinery and soil quality Compaction machinery 



137 (M137)Front attachment and aptitude work Front attachment 
138 (M138)Earthmoving machinery-Excavating machine Earthmoving machinery
139 (M139)Earthmoving machinery-Excavating machine Earthmoving machinery
140 (M140)Earthmoving machinery-loading machine-Crawler type tractor excavator Crawler type tractor excavator
141 (M141)Earthmoving machinery-loading machine-Wheeled tractor excavator Wheeled tractor excavator
142 (M142)Earthmoving machinery-loading machine-Loading method loading machine
143 (M143)Earthmoving machinery-loading machine-Loading method loading machine
144 (M144)Earthmoving machinery-loading machine-Loading method loading machine
145 (M145)Earthmoving machinery-loading machine-Loading method loading machine
146 (M146)Earthmoving machinery-transport machinery-Straight dozer Straight dozer
147 (M147)Earthmoving machinery-transport machinery-Angle dozer Angle dozer
148 (M148)Earthmoving machinery-transport machinery-Tilt dozer Tilt dozer
149 (M149)Earthmoving machinery-transport machinery-U dozer U dozer
150 (M150)Earthmoving machinery-transport machinery-Rake dozer Rake dozer
151 (M151)Earthmoving machinery-transport machinery-Tridozer Tridozer
152 (M152)Earthmoving machinery-transport machinery-Bucket dozer Bucket dozer
153 (M153)Earthmoving machinery-transport machinery-Ripper Ripper
154 (M154)Earthmoving machinery-transport machinery-Installation pressure Installation pressure
155 (M155)Earthmoving machinery-transport machinery-Scraper Scraper
156 (M156)Earthmoving machinery-transport machinery-Scraper-Work procedure Scraper
157 (M157)Earthmoving machinery-transport machinery-Scraper-Type of scraper Scraper
158 (M158)Earthmoving machinery-transport machinery-Motor grader Motor grader
159 (M159)Earthmoving machinery-Compaction machines-Road roller Road roller
160 (M160)Earthmoving machinery-Compaction machines-Tandem roller (two axes and two wheels) Tandem roller (two axes and two wheels)
161 (M161)Earthmoving machinery-Compaction machines-Three-axis tandem roller (three-axis three-wheel) Three-axis tandem roller (three-axis three-wheel)
162 (M162)Earthmoving machinery-Compaction machines-Tamping roller Tamping roller
163 (M163)Earthmoving machinery-Compaction machines-Tire roller Tire roller
164 (M164)Earthmoving machinery-Compaction machines-Vibration roller Vibration roller
165 (M165)Earthmoving machinery-Compaction machines-Vibration compactor Vibration compactor
166 (M166)Earthmoving machinery-Compaction machines-Vibration compactor Vibration compactor
167 (M167)Earthmoving machinery-Compaction machines-Wetland bulldozer Wetland bulldozer
168 (M168)Earthmoving machinery-Transport machinery-Bucket wheel excavator Bucket wheel excavator
169 (M169)Earthworks-Change in soil volume Earthworks
170 (M170)Earthworks-Change in soil volume-Calculation of loosened soil volume Calculation of loosened soil volume



171 (M171)Earthworks-Change in soil volume-Calculation of compacted soil volume Calculation of compacted soil volume
172 (M172)Earthworks-Change in soil volume-Soil volume conversion factor  f Soil volume conversion factor  f
173 (M173)Earthworks-Earthmoving machinery-Work type - Appropriate machine Earthmoving machinery
174 (M174)Earthmoving machinery-Combination of earthmoving machines Combination of earthmoving machines
175 (M175)Earthmoving machinery-Machine selection based on transportation distance transportation distance
176 (M176)Earthmoving machinery-Types of bulldozers-Straight dozer bulldozers-Straight dozer
177 (M177)Earthmoving machinery-Types of bulldozers-U dozer bulldozers-U dozer
178 (M178)Earthmoving machinery-Types of bulldozers-Angle dozer Angle dozer
179 (M179)Earthmoving machinery-Types of bulldozers-Tridozer Tridozer
180 (M180)Earthmoving machinery-Types of bulldozers-Tilt dozer Tilt dozer
181 (M181)Earthmoving machinery-Types of bulldozers-Rake dozer Rake dozer
182 (M182)Earthmoving machinery-Scraper-Self-propelled motor scraper Scraper
183 (M183)Earthmoving machinery-Scraper-Scraper + bulldozer combination Scrape
184 (M184)Earthmoving machinery-Shovel type excavation machinery Shovel type excavation machinery
185 (M185)Earthmoving machinery-How to excavate the ground (by machine)- Bench cut method+Downhill construction method  Bench cut method+Downhill construction method

186 (M186)Earthmoving machinery-How to excavate the ground (by machine)- Bench cut method Bench cut method
187 (M187)Earthmoving machinery-How to excavate the ground (by machine)-Combination method Combination method
188 (M188)Earthmoving machinery-Spreading Leveling/compaction-Motor grader Motor grader
189 (M189)Earthmoving machinery-Compaction machine-Static pressure Compaction machine-Static pressure
190 (M190)Earthmoving machinery-Compaction machine-Vibration Compaction machine-Vibration
191 (M191)Earthmoving machinery-Compaction machine-Impact Compaction machine-Impact
192 (M192)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type Combination of compaction machine and soil type

193 (M193)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type Combination of compaction machine and soil type

194 (M194)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type Combination of compaction machine and soil type

195 (M195)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type Combination of compaction machine and soil type

196 (M196)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type Combination of compaction machine and soil type

197 (M197)Dredging work-Pump dredger Pump dredger
198 (M198)Dredging work-Grab dredger Grab dredger
199 (M199)Dredging work-Bucket dredger Bucket dredger
200 (M200)Dredging work-Dipper dredger Dipper dredger
201 (M201)Dredging work-Pump ship・Grab ship・Dipper dredge・Bucket dredger Dredging work
202 (M202)Earthwork planning/design-Working capacity of excavator type excavator excavator type excavator
203 (M203)Earthwork planning/design-Cycle time Cm of excavator type excavator Cycle time Cm of excavator type excavator
204 (M204)Earthwork planning/design-Working capacity of excavator type excavator-Work load of power shovel excavator type excavator



205 (M205)Earthwork planning/design-Dump truck working capacity Dump truck 
206 (M206)Earthwork planning/design-Required number of dump trucks dump trucks
207 (M207)Earthwork planning/design-Required number of dump trucks dump trucks
208 (M208)Structure excavation-Structures - Excavation machine selection-Points to note during excavating Excavation machine 
209 (M209)Structure excavation-Structures - Excavation machine selection-Points to note during excavating Excavation machine 
210 (M210)Structure excavation-Structures - Excavation machine selection-Points to note during excavating Excavation machine 
211 (M211)Structure excavation-bearing ground bearing ground 
212 (M212)Structure excavation-wastewater treatment wastewater treatment 
213 (M213)Structure excavation-Points to note regarding backfilling and backfilling soil backfilling and backfilling soil
214 (M214)Structure excavation-Points to note regarding backfilling and backfilling soil backfilling and backfilling soil
215 (M215)Structure excavation-Points to note regarding backfilling and backfilling soil backfilling and backfilling soil
216 (M216)Structure excavation-Points to note regarding backfilling and backfilling soil backfilling and backfilling soil
217 (M217)Structure excavation-Points to note during excavating-compaction appropriate compaction appropriate
218 (M218)dredging dredging
219 (M219)earthwork earthwork
220 (M220)blade bowl blade bowl
221 (M221)Trafficability Trafficability
222 (M222)macadam macadam
223 (M223)spreading spreading
224 (M224)spreading　depth spreading　depth
225 (M225)water bound macadam water bound macadam
226 (M226)trench  dozing trench  dozing
227 (M227)land reclamation in natural slope land reclamation
228 (M228)Foundation work-Pile foundation Pile foundation
229 (M229)Foundation work-Caisson foundation Caisson foundation
230 (M230)Foundation work-Classification of piles Classification of piles
231 (M231)Foundation work-Steel pile Steel pile
232 (M232)Foundation work-RC pile (concrete pile)  PC pile RC pile (concrete pile)  PC pile
233 (M233)Foundation work-Ready-made pile construction method made pile construction method
234 (M234)Foundation work-Cast-in-place pile method Cast-in-place pile method
235 (M235)pile foundation-Standard application of piles pile foundation
236 (M236)pile foundation-Driving ready-made piles-Diesel hammer Diesel hammer
237 (M237)pile foundation-Driving ready-made piles-Steam hammer/air hammer Steam hammer/air hammer
238 (M238)pile foundation-Driving ready-made piles-Vibro hammer Vibro hammer



239 (M239)pile foundation-Driving ready-made piles-(Pre-boring method) Pre-boring method
240 (M240)pile foundation-(Hollow excavation pile method/Prefabricated pile) Hollow excavation pile method
241 (M241)pile foundation-(Jet method) pile foundation
242 (M242)pile foundation-(Hydraulic hammer press-in method) Hydraulic hammer press-in method
243 (M243)pile foundation-(Soundproof cover) pile foundation-(Soundproof cover)
244 (M244)pile foundation-(Welding) pile foundation-(Welding)
245 (M245)pile foundation-(piling) piling
246 (M246)pile foundation-(Stopping piling) Stopping piling
247 (M247)pile foundation-(cast-in-place pile) cast-in-place pile
248 (M248)pile foundation-(Deep foundation) Deep foundation
249 (M249)pile foundation-(Benoto method) Benoto method
250 (M250)pile foundation-(Earth drill method) Earth drill method
251 (M251)pile foundation-(Reverse circulation method) Reverse circulation method
252 (M252)pile foundation-(Construction management of cast-in-place piles) cast-in-place piles
253 (M253)pile foundation-Construction management of Benoto Earth Drill Reverse Method Benoto Earth Drill Reverse Method
254 (M254)pile foundation-(Construction management of Benoto piles) Benoto piles
255 (M255)pile foundation-(Benoto piles  Slime processing) Benoto piles
256 (M256)pile foundation-(Earth drill method Treatment of hole walls) Earth drill method
257 (M257)pile foundation-(cast-in-place piles Prevention of construction pollution) cast-in-place piles
258 (M258)pile foundation-(caisson foundation) caisson foundation
259 (M259)pile foundation-(caisson foundation) caisson foundation
260 (M260)pile foundation-(caisson foundation) caisson foundation
261 (M261)truck mixer truck mixer
262 (M262)pile foundation-(pneumatic caisson) pneumatic caisson
263 (M263)pile foundation-(sheet pile foundation) sheet pile foundation
264 (M264)Foundation work-(Drainage method) Drainage method
265 (M265)Foundation work-(Drainage method-Shallow sump) Shallow sump
266 (M266)Foundation work-Drainage method(Well point construction method) Well point construction method\
267 (M267)Foundation work-Drainage method(Deep well method) Deep well method
268 (M268)Foundation work-Drainage method(Deep well vacuum construction method) Deep well vacuum construction method
269 (M269)Foundation work-(Drainage method) Drainage method
270 (M270)Construction plan for piles and caissons(Drop hammer) Drop hammer
271 (M271)Construction plan for piles and caissons(Diesel hammer) Diesel hammer
272 (M272)Construction plan for piles and caissons(Vibrohammer) caissoVibrohammer



273 (M273)Construction plan for piles and caissons(Test piles) piles and caissons(Test piles)
274 (M274)Construction plan for piles and caissons-cast-in-place pile(Deep foundation method) Deep foundation metho
275 (M275)cast-in-place pile(Benoto method) Benoto method
276 (M276)cast-in-place pile(Earth drill method) Earth drill method
277 (M277)cast-in-place pile(Reverse method) Reverse method
278 (M278)cast-in-place pile(Open caisson foundation) Open caisson foundation
279 (M279)cast-in-place pile(Pneumatic caisson construction method) Pneumatic caisson
280 (M280)Foundation construction machinery(Ready-made piles) Ready-made piles
281 (M281)Foundation construction machinery(Cast-in-place piles) Cast-in-place piles
282 (M282)Foundation construction machinery(Benoto method) Benoto method
283 (M283)Foundation construction machinery(Earth drill method) Earth drill method
284 (M284)Foundation construction machinery(Reverse circulation method) Reverse circulation method
285 (M285)Underground structure(Shield method) Shield method
286 (M286)Open cut method(Well point construction method) Well point 
287 (M287)Open cut method(Deep well: sandy soil) Deep well
288 (M288)Types of foundation work foundation work
289 (M289)Types of foundation work foundation work
290 (M290)Types of foundation work(Ready-made pile foundation) Ready-made pile foundatio
291 (M291)Types of foundation work(cast-in-place pile foundation) cast-in-place pile foundation
292 (M292)Types of foundation work(caisson foundation) caisson foundation
293 (M293)foundation work( ready-made piles) ready-made piles
294 (M294)foundation work( ready-made piles) ready-made piles
295 (M295)foundation work(built-in construction method) foundation work
296 (M296)foundation work(Impact construction method for ready-made piles) ready-made piles
297 (M297)foundation work(diesel hammer) diesel hammer
298 (M298)foundation work(steam hammer) steam hammer
299 (M299)foundation work(drop hammer) drop hammer
300 (M300)foundation work(vibration method) vibration method
301 (M301)foundation work(Press-in method) Press-in method
302 (M302)foundation work(Jet method: injection) Jet method: injection
303 (M303)cast-in-place pile(Benoto method: All casing method) Benoto method: All casing method
304 (M304)cast-in-place pile(Earth drill method) cast-in-place pile(Earth drill method)
305 (M305)cast-in-place pile(Reverse construction method) Reverse construction method
306 (M306)cast-in-place pile(Deep foundation method) Deep foundation method



307 (M307)cast-in-place pile(Benoto method) Benoto method
308 (M308)cast-in-place pile(Earth drill method) Earth drill method
309 (M309)cast-in-place pile(Reverse construction method) Reverse construction method
310 (M310)cast-in-place pile(Deep foundation method) Deep foundation method
311 (M311)cast-in-place pile cast-in-place pile
312 (M312)cast-in-place pile(open caisson foundation) open caisson foundation
313 (M313)cast-in-place pile(Pneumatic caisson) Pneumatic caisson
314 (M314)cast-in-place pile cast-in-place pile
315 (M315)earth drill method earth drill method
316 (M316)caisson foundation caisson foundation 
317 (M317)air lock air lock
318 (M318)H-section steel pile H-section steel pile
319 (M319)main rope main rope 
320 (M320)all casing method all casing method
321 (M321)pile-driver pile-driver
322 (M322)Caisson  foundation Caisson  foundation
323 (M323)dowel works:Deep foundation method dowel works:Deep foundation method
324 (M324)lime pile lime pile
325 (M325)drop hammer drop hammer
326 (M326)Hollow excavation pile method Hollow excavation pile method
327 (M327)pile  driving frame (M327)pile  driving frame
328 (M328)benoto method:open:all casing method benoto method:open:all casing method
329 (M329)all casing excavator all casing excavator
330 (M330)Reverse circulation method Reverse circulation method
331 (M331)earth drill earth drill
332 (M332)cast in place concrete cast in place concrete
333 (M333)cast in place concrete-Benoto pile Benoto pile
334 (M334)Earth drill method Earth drill method
335 (M335)Reverse circulation methodd Reverse circulation methodd
336 (M336)caisson excavation workng foundation-open caisson open caisson
337 (M337)pneumatic caisson-air lock pneumatic caisson-air lock
338 (M338)Piling Piling
339 (M339)crawler crane crawler crane
340 (M340)casing tube casing tube



341 (M341)piling piling
342 (M342)deep foundation method deep foundation method
343 (M343)piling piling
344 (M344)cast-in-place concrete- bentonite solution cast-in-place concrete- bentonite solution
345 (M345)cast-in-place concrete- tremie pipe cast-in-place concrete- tremie pipe
346 (M346)Vibrohammer method Vibrohammer method
347 (M347)pile driver pile driver
348 (M348)Benoto method:All casing construction method Benoto method
349 (M349)pile driving pile driving
350 (M350)Foundation work-(Ready-made pile foundation)-Cast-in-place pile foundation Ready-made pile foundation
351 (M351)Foundation work-open caisson-pneumatic caisson open caisson-pneumatic caisson 
352 (M352)Foundation work-Deep foundation Deep foundation
353 (M353)Foundation work-pile foundation-ready-made piles ready-made piles
354 (M354)Foundation work-pile foundation-caisson foundation pile foundation-caisson foundation
355 (M355)cast-in-place pile  Earth drill method cast-in-place pile  Earth drill method
356 (M356)agitator truck agitator truck
357 (M357)attachment attachment
358 (M358)winch winch
359 (M359)guy derrick crane guy derrick crane
360 (M360)tilting mixer tilting mixer
361 (M361)wooden winch wooden winch
362 (M362)kazusa dig well kazusa dig well
363 (M363)crawler drill crawler drill
364 (M364)Cable crane Cable crane
365 (M365)Cable crane Cable crane
366 (M366)Concrete bucket Concrete bucket
367 (M367)Concrete spraying Concrete spraying
368 (M368)Conveyor Conveyor
369 (M369)Crusher Crusher
370 (M370)axial flow pump axial flow pump
371 (M371)jib crane jib crane 
372 (M372)dredging(Pump dredger) dredging(Pump dredger)
373 (M373)dredging(Bucket dredger) dredging(Bucket dredger)
374 (M374)dredging(Grab dredger) dredging(Grab dredger)



375 (M375)dredging(Dipper dredger) dredging(Dipper dredger)
376 (M376)jaw crusher jaw crusher
377 (M377)excavator excavator
378 (M378)shovel-type excavator shovel-type excavator
379 (M379)vibrating roller vibrating roller
380 (M380)scraper scraper
381 (M381)Cement gun Cement gun
382 (M382)soil stabilizer soil stabilizer
383 (M383)sounding machine sounding machine
384 (M384)Tire dozer Tire dozer
385 (M385)Tire roller Tire roller
386 (M386)Tandem roller Tandem roller
387 (M387)dumper dumper
388 (M388)tamping roller tamping roller
389 (M389)dipper dredger dipper dredger
390 (M390)derrick crane derrick crane
391 (M391)tower crane tower crane
392 (M392)tractor tractor
393 (M393)truck-crane truck-crane
394 (M394)trailer trailer
395 (M395)bucket elevator bucket elevator
396 (M396)edge cutting pipe jacking edge cutting pipe jacking
397 (M397)Batcher plant Batcher plant
398 (M398)trailer trailer
399 (M399)hammer drill hammer drill
400 (M400)Shot crete Shot crete
401 (M401)Bulldozer Bulldozer
402 (M402)frog rammer frog rammer
403 (M403)hopper hopper
404 (M404)suction dredger(pump dredger) suction dredger(pump dredger)
405 (M405)Tractor excavator(attachment) attachment
406 (M406)Tractor excavator(attachment) attachment
407 (M407)russel snow plough russel snow plough
408 (M408)rammer rammer



409 (M409)crawler crawler
410 (M410)ripper ripper
411 (M411)ripper(rippability) ripper(rippability)
412 (M412)mixing work on the way mixing work on the way
413 (M413)Tractor excavator(attachment) attachment
414 (M414)clean plant clean plant
415 (M415)Cable crane Cable crane
416 (M416)Concrete batching and mixing plant Concrete batching and mixing plant
417 (M417)Concrete pump Concrete pump
418 (M418)Wet-type shot crete Wet-type shot crete
419 (M419)fixed jib crane fixed jib crane
420 (M420)Shield tunnel Shield tunnel
421 (M421)Vibrating roller Vibrating roller
422 (M422)truck mixer truck mixer
423 (M423)Internal vibrator Internal vibrator
424 (M424)concrete compaction concrete compaction
425 (M425)breaker breaker
426 (M426)Tractor excavator(attachment) attachment
427 (M427)Tractor excavator(attachment) attachment



185 (M185)Earthmoving machinery-How to excavate the ground (by machine)- Bench cut method+Downhill construction method  Bench cut method+Downhill construction method

356 (M356)agitator truck agitator truck
317 (M317)air lock air lock
329 (M329)all casing excavator all casing excavator
320 (M320)all casing method all casing method

31 (M31)Earthmoving machinery-transport machinery-Angle dozer Angle dozer
147 (M147)Earthmoving machinery-transport machinery-Angle dozer Angle dozer
178 (M178)Earthmoving machinery-Types of bulldozers-Angle dozer Angle dozer

81 (M81)paving machine-asphalt paving machine(Asphalt finisher) Asphalt finisher
80 (M80)paving machine-asphalt paving machine(Asphalt plant) Asphalt plant
83 (M83)paving machine-asphalt paving machine(Asphalt sprayer) Asphalt sprayer
82 (M82)paving machine-asphalt paving machine(Asphalt spreader) Asphalt spreader

357 (M357)attachment attachment
405 (M405)Tractor excavator(attachment) attachment
406 (M406)Tractor excavator(attachment) attachment
413 (M413)Tractor excavator(attachment) attachment
426 (M426)Tractor excavator(attachment) attachment
427 (M427)Tractor excavator(attachment) attachment
370 (M370)axial flow pump axial flow pump
213 (M213)Structure excavation-Points to note regarding backfilling and backfilling soil backfilling and backfilling soil
214 (M214)Structure excavation-Points to note regarding backfilling and backfilling soil backfilling and backfilling soil
215 (M215)Structure excavation-Points to note regarding backfilling and backfilling soil backfilling and backfilling soil
216 (M216)Structure excavation-Points to note regarding backfilling and backfilling soil backfilling and backfilling soil
397 (M397)Batcher plant Batcher plant
211 (M211)Structure excavation-bearing ground bearing ground 
186 (M186)Earthmoving machinery-How to excavate the ground (by machine)- Bench cut method Bench cut method
253 (M253)pile foundation-Construction management of Benoto Earth Drill Reverse Method Benoto Earth Drill Reverse Method
249 (M249)pile foundation-(Benoto method) Benoto method
275 (M275)cast-in-place pile(Benoto method) Benoto method
282 (M282)Foundation construction machinery(Benoto method) Benoto method
307 (M307)cast-in-place pile(Benoto method) Benoto method
348 (M348)Benoto method:All casing construction method Benoto method
303 (M303)cast-in-place pile(Benoto method: All casing method) Benoto method: All casing method
328 (M328)benoto method:open:all casing method benoto method:open:all casing method



333 (M333)cast in place concrete-Benoto pile Benoto pile
254 (M254)pile foundation-(Construction management of Benoto piles) Benoto piles
255 (M255)pile foundation-(Benoto piles  Slime processing) Benoto piles
220 (M220)blade bowl blade bowl
425 (M425)breaker breaker

36 (M36)Earthmoving machinery-transport machinery-Bucket dozer Bucket dozer
152 (M152)Earthmoving machinery-transport machinery-Bucket dozer Bucket dozer
199 (M199)Dredging work-Bucket dredger Bucket dredger
395 (M395)bucket elevator bucket elevator
168 (M168)Earthmoving machinery-Transport machinery-Bucket wheel excavator Bucket wheel excavator
401 (M401)Bulldozer Bulldozer

95 (M95)construction machinery(bulldozer/rake dozer) bulldozer/rake dozer
176 (M176)Earthmoving machinery-Types of bulldozers-Straight dozer bulldozers-Straight dozer
177 (M177)Earthmoving machinery-Types of bulldozers-U dozer bulldozers-U dozer

47 (M47)Earthmoving machinery-transport machinery-Cable crane Cable crane
364 (M364)Cable crane Cable crane
365 (M365)Cable crane Cable crane
415 (M415)Cable crane Cable crane
322 (M322)Caisson  foundation Caisson  foundation
229 (M229)Foundation work-Caisson foundation Caisson foundation
258 (M258)pile foundation-(caisson foundation) caisson foundation
259 (M259)pile foundation-(caisson foundation) caisson foundation
260 (M260)pile foundation-(caisson foundation) caisson foundation
292 (M292)Types of foundation work(caisson foundation) caisson foundation
316 (M316)caisson foundation caisson foundation 
272 (M272)Construction plan for piles and caissons(Vibrohammer) caissoVibrohammer
171 (M171)Earthworks-Change in soil volume-Calculation of compacted soil volume Calculation of compacted soil volume
170 (M170)Earthworks-Change in soil volume-Calculation of loosened soil volume Calculation of loosened soil volume
340 (M340)casing tube casing tube
332 (M332)cast in place concrete cast in place concrete
344 (M344)cast-in-place concrete- bentonite solution cast-in-place concrete- bentonite solution
345 (M345)cast-in-place concrete- tremie pipe cast-in-place concrete- tremie pipe
247 (M247)pile foundation-(cast-in-place pile) cast-in-place pile
311 (M311)cast-in-place pile cast-in-place pile



314 (M314)cast-in-place pile cast-in-place pile
355 (M355)cast-in-place pile  Earth drill method cast-in-place pile  Earth drill method
291 (M291)Types of foundation work(cast-in-place pile foundation) cast-in-place pile foundation

70 (M70)Foundation construction machinery(Cast-in-place pile machine) Cast-in-place pile machine
71 (M71)Foundation construction machinery(Cast-in-place pile machine) Cast-in-place pile machine

234 (M234)Foundation work-Cast-in-place pile method Cast-in-place pile method
304 (M304)cast-in-place pile(Earth drill method) cast-in-place pile(Earth drill method)

63 (M63)Foundation construction machinery(Cast-in-place piles) Cast-in-place piles
252 (M252)pile foundation-(Construction management of cast-in-place piles) cast-in-place piles
257 (M257)pile foundation-(cast-in-place piles Prevention of construction pollution) cast-in-place piles
281 (M281)Foundation construction machinery(Cast-in-place piles) Cast-in-place piles
381 (M381)Cement gun Cement gun
230 (M230)Foundation work-Classification of piles Classification of piles
414 (M414)clean plant clean plant
187 (M187)Earthmoving machinery-How to excavate the ground (by machine)-Combination method Combination method
192 (M192)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type Combination of compaction machine and soil type

193 (M193)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type Combination of compaction machine and soil type

194 (M194)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type Combination of compaction machine and soil type

195 (M195)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type Combination of compaction machine and soil type

196 (M196)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type Combination of compaction machine and soil type

174 (M174)Earthmoving machinery-Combination of earthmoving machines Combination of earthmoving machines
102 (M102)construction machinery(compaction) compaction
106 (M106)construction machinery(Compaction machinery) Compaction
217 (M217)Structure excavation-Points to note during excavating-compaction appropriate compaction appropriate
121 (M121)Embankment construction-Compaction machine Compaction machine
191 (M191)Earthmoving machinery-Compaction machine-Impact Compaction machine-Impact
136 (M136)Compaction machinery and soil quality Compaction machinery 

52 (M52)Earthmoving machinery-Compaction machines Compaction machines
189 (M189)Earthmoving machinery-Compaction machine-Static pressure Compaction machine-Static pressure
190 (M190)Earthmoving machinery-Compaction machine-Vibration Compaction machine-Vibration
416 (M416)Concrete batching and mixing plant Concrete batching and mixing plant
366 (M366)Concrete bucket Concrete bucket

85 (M85)concrete compaction concrete compaction
424 (M424)concrete compaction concrete compaction



65 (M65)Foundation construction machinery(concrete piles) concrete piles
417 (M417)Concrete pump Concrete pump
367 (M367)Concrete spraying Concrete spraying

14 (M14)construction machinery(cone index) cone index
13 (M13)construction machinery(cone penetration) cone penetration

1 (M1)construction machinery construction machinery
2 (M2)construction machinery construction machinery
3 (M3)construction machinery construction machinery
4 (M4)construction machinery construction machinery
5 (M5)construction machinery construction machinery
6 (M6)construction machinery construction machinery
7 (M7)construction machinery construction machinery
8 (M8)construction machinery construction machinery
9 (M9)construction machinery construction machinery

10 (M10)construction machinery construction machinery
123 (M123)Construction plan-Appropriate machines for each task Construction plan
124 (M124)Construction plan-Appropriate machines for each task Construction plan
125 (M125)Construction plan-Appropriate machines for each task Construction plan
126 (M126)Construction plan-Appropriate machines for each task Construction plan
127 (M127)Construction plan-Appropriate machines for each task Construction plan
128 (M128)Construction plan-Appropriate machines for each task Construction plan
129 (M129)Construction plan-Appropriate machines for each task Construction plan
130 (M130)Construction plan-Appropriate machines for each task Construction plan
131 (M131)Construction plan-Appropriate machines for each task Construction plan
132 (M132)Construction plan-Appropriate machines for each task Construction plan
368 (M368)Conveyor Conveyor

44 (M44)Earthmoving machinery-transport machinery-crane crane
409 (M409)crawler crawler

45 (M45)Earthmoving machinery-transport machinery-Crawler crane Crawler crane
339 (M339)crawler crane crawler crane
363 (M363)crawler drill crawler drill
140 (M140)Earthmoving machinery-loading machine-Crawler type tractor excavator Crawler type tractor excavator
369 (M369)Crusher Crusher
203 (M203)Earthwork planning/design-Cycle time Cm of excavator type excavator Cycle time Cm of excavator type excavator



248 (M248)pile foundation-(Deep foundation) Deep foundation
352 (M352)Foundation work-Deep foundation Deep foundation
274 (M274)Construction plan for piles and caissons-cast-in-place pile(Deep foundation method) Deep foundation metho
306 (M306)cast-in-place pile(Deep foundation method) Deep foundation method
310 (M310)cast-in-place pile(Deep foundation method) Deep foundation method
342 (M342)deep foundation method deep foundation method
287 (M287)Open cut method(Deep well: sandy soil) Deep well
267 (M267)Foundation work-Drainage method(Deep well method) Deep well method
268 (M268)Foundation work-Drainage method(Deep well vacuum construction method) Deep well vacuum construction method

49 (M49)Earthmoving machinery-transport machinery-Derick crane Derick crane
390 (M390)derrick crane derrick crane
236 (M236)pile foundation-Driving ready-made piles-Diesel hammer Diesel hammer
271 (M271)Construction plan for piles and caissons(Diesel hammer) Diesel hammer
297 (M297)foundation work(diesel hammer) diesel hammer

66 (M66)Foundation construction machinery(Diesel pile hammer) Diesel pile hammer
200 (M200)Dredging work-Dipper dredger Dipper dredger
389 (M389)dipper dredger dipper dredger
108 (M108)construction machinery(Display method) Display method
109 (M109)construction machinery(Display method) Display method
110 (M110)construction machinery(Display method) Display method
111 (M111)construction machinery(Display method) Display method
112 (M112)construction machinery(Display method) Display method
323 (M323)dowel works:Deep foundation method dowel works:Deep foundation method
264 (M264)Foundation work-(Drainage method) Drainage method
269 (M269)Foundation work-(Drainage method) Drainage method

90 (M90)dredger(Non-seaworthy pump ship) dredger
87 (M87)dredger(Bucket dredger) dredger(Bucket dredger)
94 (M94)dredger(bucket dredger) dredger(bucket dredger)
88 (M88)dredger(Dipper dredge boat) dredger(Dipper dredge boat)
89 (M89)dredger(Grab dredger) dredger(Grab dredger)
92 (M92)dredger(grab dredger) dredger(grab dredger)
93 (M93)dredger(grab dredger) dredger(grab dredger)
86 (M86)dredger(Pump dredger) dredger(Pump dredger)
91 (M91)dredger(self-propelled pump ship) dredger(self-propelled pump ship)



218 (M218)dredging dredging
201 (M201)Dredging work-Pump ship・Grab ship・Dipper dredge・Bucket dredger Dredging work
373 (M373)dredging(Bucket dredger) dredging(Bucket dredger)
375 (M375)dredging(Dipper dredger) dredging(Dipper dredger)
374 (M374)dredging(Grab dredger) dredging(Grab dredger)
372 (M372)dredging(Pump dredger) dredging(Pump dredger)

68 (M68)Foundation construction machinery(Drop hammer) Drop hammer
270 (M270)Construction plan for piles and caissons(Drop hammer) Drop hammer
299 (M299)foundation work(drop hammer) drop hammer
325 (M325)drop hammer drop hammer

43 (M43)Earthmoving machinery-transport machinery-Dump truck Dump truck
205 (M205)Earthwork planning/design-Dump truck working capacity Dump truck 
206 (M206)Earthwork planning/design-Required number of dump trucks dump trucks
207 (M207)Earthwork planning/design-Required number of dump trucks dump trucks
387 (M387)dumper dumper

74 (M74)Foundation construction machinery(Earth auger method) Earth auger method
331 (M331)earth drill earth drill

72 (M72)Foundation construction machinery(Earth drill method) Earth drill method
250 (M250)pile foundation-(Earth drill method) Earth drill method
256 (M256)pile foundation-(Earth drill method Treatment of hole walls) Earth drill method
276 (M276)cast-in-place pile(Earth drill method) Earth drill method
283 (M283)Foundation construction machinery(Earth drill method) Earth drill method
308 (M308)cast-in-place pile(Earth drill method) Earth drill method
315 (M315)earth drill method earth drill method
334 (M334)Earth drill method Earth drill method
138 (M138)Earthmoving machinery-Excavating machine Earthmoving machinery
139 (M139)Earthmoving machinery-Excavating machine Earthmoving machinery
173 (M173)Earthworks-Earthmoving machinery-Work type - Appropriate machine Earthmoving machinery
219 (M219)earthwork earthwork
113 (M113)Earthworks-Characteristics of Earthmoving Machinery Earthworks
114 (M114)Earthworks-Characteristics of Earthmoving Machinery Earthworks
115 (M115)Earthworks-Characteristics of Earthmoving Machinery Earthworks
116 (M116)Earthworks-Characteristics of Earthmoving Machinery Earthworks
117 (M117)Earthworks-Characteristics of Earthmoving Machinery Earthworks



118 (M118)Earthworks-Characteristics of Earthmoving Machinery Earthworks
119 (M119)Earthworks-Characteristics of Earthmoving Machinery Earthworks
120 (M120)Earthworks-Excavation and transportation method Earthworks
169 (M169)Earthworks-Change in soil volume Earthworks
396 (M396)edge cutting pipe jacking edge cutting pipe jacking

16 (M16)Earthmoving machinery(Excavating machine) Excavating machine
17 (M17)Earthmoving machinerye(Excavating machine) Excavating machine
18 (M18)Earthmoving machinery(Excavating machine) Excavating machine
19 (M19)Earthmoving machinery(Excavating machine) Excavating machine
20 (M20)Earthmoving machinery(Excavating machine) Excavating machine
21 (M21)Earthmoving machinery(Excavating machine) Excavating machine
22 (M22)Earthmoving machinery(Excavating machine) Excavating machine
23 (M23)Earthmoving machinery(Excavating machine) Excavating machine

208 (M208)Structure excavation-Structures - Excavation machine selection-Points to note during excavating Excavation machine 
209 (M209)Structure excavation-Structures - Excavation machine selection-Points to note during excavating Excavation machine 
210 (M210)Structure excavation-Structures - Excavation machine selection-Points to note during excavating Excavation machine 

98 (M98)construction machinery(Excavation/loading) Excavation/loading
99 (M99)construction machinery(Excavation/Transportation) Excavation/Transportation

377 (M377)excavator excavator
202 (M202)Earthwork planning/design-Working capacity of excavator type excavator excavator type excavator
204 (M204)Earthwork planning/design-Working capacity of excavator type excavator-Work load of power shovel excavator type excavator

64 (M64)Foundation construction machinery(Features of steel piles) Features of steel piles
419 (M419)fixed jib crane fixed jib crane
288 (M288)Types of foundation work foundation work
289 (M289)Types of foundation work foundation work
295 (M295)foundation work(built-in construction method) foundation work
402 (M402)frog rammer frog rammer
107 (M107)Front attachment and aptitude work Front attachment
137 (M137)Front attachment and aptitude work Front attachment 
198 (M198)Dredging work-Grab dredger Grab dredger
359 (M359)guy derrick crane guy derrick crane
399 (M399)hammer drill hammer drill
240 (M240)pile foundation-(Hollow excavation pile method/Prefabricated pile) Hollow excavation pile method
326 (M326)Hollow excavation pile method Hollow excavation pile method



403 (M403)hopper hopper
318 (M318)H-section steel pile H-section steel pile
242 (M242)pile foundation-(Hydraulic hammer press-in method) Hydraulic hammer press-in method

12 (M12)construction machinery(Hydraulic type/Mechanical) Hydraulic type/Mechanical
38 (M38)Earthmoving machinery-transport machinery-Installation pressure Installation pressure

154 (M154)Earthmoving machinery-transport machinery-Installation pressure Installation pressure
423 (M423)Internal vibrator Internal vibrator
376 (M376)jaw crusher jaw crusher
302 (M302)foundation work(Jet method: injection) Jet method: injection

48 (M48)Earthmoving machinery-transport machinery-Jib crane Jib crane
371 (M371)jib crane jib crane 
362 (M362)kazusa dig well kazusa dig well
227 (M227)land reclamation in natural slope land reclamation
103 (M103)construction machinery(Leveling the ground) Leveling the ground
104 (M104)construction machinery(Leveling the ground) Leveling the ground
324 (M324)lime pile lime pile

97 (M97)construction machinery(Loading) Loading
24 (M24)Earthmoving machinery(loading machine) loading machine
25 (M25)Earthmoving machinery(loading machine) loading machine
26 (M26)Earthmoving machinery(loading machine) loading machine
27 (M27)Earthmoving machinery(loading machine) loading machine
28 (M28)Earthmoving machinery(loading machine) loading machine
29 (M29)Earthmoving machinery(loading machine) loading machine

142 (M142)Earthmoving machinery-loading machine-Loading method loading machine
143 (M143)Earthmoving machinery-loading machine-Loading method loading machine
144 (M144)Earthmoving machinery-loading machine-Loading method loading machine
145 (M145)Earthmoving machinery-loading machine-Loading method loading machine
222 (M222)macadam macadam

69 (M69)Foundation construction machinery(Machine for press-in method) Machine for press-in method
233 (M233)Foundation work-Ready-made pile construction method made pile construction method
319 (M319)main rope main rope 
412 (M412)mixing work on the way mixing work on the way

42 (M42)Earthmoving machinery-transport machinery-Motor grader Motor grader
51 (M51)Earthmoving machinery-transport machinery-Motor grader Motor grader



158 (M158)Earthmoving machinery-transport machinery-Motor grader Motor grader
188 (M188)Earthmoving machinery-Spreading Leveling/compaction-Motor grader Motor grader

15 (M15)construction machinery(noise level) noise level
336 (M336)caisson excavation workng foundation-open caisson open caisson
278 (M278)cast-in-place pile(Open caisson foundation) Open caisson foundation
312 (M312)cast-in-place pile(open caisson foundation) open caisson foundation
351 (M351)Foundation work-open caisson-pneumatic caisson open caisson-pneumatic caisson 

75 (M75)Foundation construction machinery(Pedestal method) Pedestal method
327 (M327)pile  driving frame pile  driving frame
347 (M347)pile driver pile driver
349 (M349)pile driving pile driving
228 (M228)Foundation work-Pile foundation Pile foundation
235 (M235)pile foundation-Standard application of piles pile foundation
241 (M241)pile foundation-(Jet method) pile foundation
243 (M243)pile foundation-(Soundproof cover) pile foundation-(Soundproof cover)
244 (M244)pile foundation-(Welding) pile foundation-(Welding)
354 (M354)Foundation work-pile foundation-caisson foundation pile foundation-caisson foundation
321 (M321)pile-driver pile-driver
273 (M273)Construction plan for piles and caissons(Test piles) piles and caissons(Test piles)
245 (M245)pile foundation-(piling) piling
338 (M338)Piling Piling
341 (M341)piling piling
343 (M343)piling piling
262 (M262)pile foundation-(pneumatic caisson) pneumatic caisson
279 (M279)cast-in-place pile(Pneumatic caisson construction method) Pneumatic caisson
313 (M313)cast-in-place pile(Pneumatic caisson) Pneumatic caisson
337 (M337)pneumatic caisson-air lock pneumatic caisson-air lock

96 (M96)construction machinery(power shovel/backhoe/drag line/clamshell) power shovel/backhoe
239 (M239)pile foundation-Driving ready-made piles-(Pre-boring method) Pre-boring method
301 (M301)foundation work(Press-in method) Press-in method
197 (M197)Dredging work-Pump dredger Pump dredger

34 (M34)Earthmoving machinery-transport machinery-Rake dozer Rake dozer
150 (M150)Earthmoving machinery-transport machinery-Rake dozer Rake dozer
181 (M181)Earthmoving machinery-Types of bulldozers-Rake dozer Rake dozer



408 (M408)rammer rammer
232 (M232)Foundation work-RC pile (concrete pile)  PC pile RC pile (concrete pile)  PC pile
290 (M290)Types of foundation work(Ready-made pile foundation) Ready-made pile foundatio
350 (M350)Foundation work-(Ready-made pile foundation)-Cast-in-place pile foundation Ready-made pile foundation

62 (M62)Foundation construction machinery(Ready-made piles) Ready-made piles
280 (M280)Foundation construction machinery(Ready-made piles) Ready-made piles
293 (M293)foundation work( ready-made piles) ready-made piles
294 (M294)foundation work( ready-made piles) ready-made piles
296 (M296)foundation work(Impact construction method for ready-made piles) ready-made piles
353 (M353)Foundation work-pile foundation-ready-made piles ready-made piles

73 (M73)Foundation construction machinery(Reverse circulation method) Reverse circulation method
251 (M251)pile foundation-(Reverse circulation method) Reverse circulation method
284 (M284)Foundation construction machinery(Reverse circulation method) Reverse circulation method
330 (M330)Reverse circulation method Reverse circulation method
335 (M335)Reverse circulation methodd Reverse circulation methodd
305 (M305)cast-in-place pile(Reverse construction method) Reverse construction method
309 (M309)cast-in-place pile(Reverse construction method) Reverse construction method
277 (M277)cast-in-place pile(Reverse method) Reverse method

37 (M37)Earthmoving machinery-transport machinery-Ripper Ripper
153 (M153)Earthmoving machinery-transport machinery-Ripper Ripper
410 (M410)ripper ripper
411 (M411)ripper(rippability) ripper(rippability)

53 (M53)Earthmoving machinery-Compaction machines(Road roller) Road roller
159 (M159)Earthmoving machinery-Compaction machines-Road roller Road roller
407 (M407)russel snow plough russel snow plough

77 (M77)Earthmoving machinery-Ground improvement machine-Sand compaction method Sand compaction method
76 (M76)Earthmoving machinery-Ground improvement machine-Sand drain method Sand drain method

183 (M183)Earthmoving machinery-Scraper-Scraper + bulldozer combination Scrape
39 (M39)Earthmoving machinery-transport machinery-Scraper Scraper
40 (M40)Earthmoving machinery-transport machinery-Scraper-Work procedure Scraper
41 (M41)Earthmoving machinery-transport machinery-Scraper-Type of scraper Scraper

155 (M155)Earthmoving machinery-transport machinery-Scraper Scraper
156 (M156)Earthmoving machinery-transport machinery-Scraper-Work procedure Scraper
157 (M157)Earthmoving machinery-transport machinery-Scraper-Type of scraper Scraper



182 (M182)Earthmoving machinery-Scraper-Self-propelled motor scraper Scraper
380 (M380)scraper scraper
265 (M265)Foundation work-(Drainage method-Shallow sump) Shallow sump
263 (M263)pile foundation-(sheet pile foundation) sheet pile foundation
285 (M285)Underground structure(Shield method) Shield method
420 (M420)Shield tunnel Shield tunnel
400 (M400)Shot crete Shot crete
184 (M184)Earthmoving machinery-Shovel type excavation machinery Shovel type excavation machinery
378 (M378)shovel-type excavator shovel-type excavator
382 (M382)soil stabilizer soil stabilizer
172 (M172)Earthworks-Change in soil volume-Soil volume conversion factor  f Soil volume conversion factor  f
383 (M383)sounding machine sounding machine
101 (M101)construction machinery( spreading) spreading
223 (M223)spreading spreading
224 (M224)spreading　depth spreading　depth
298 (M298)foundation work(steam hammer) steam hammer
237 (M237)pile foundation-Driving ready-made piles-Steam hammer/air hammer Steam hammer/air hammer
231 (M231)Foundation work-Steel pile Steel pile
246 (M246)pile foundation-(Stopping piling) Stopping piling

30 (M30)Earthmoving machinery-transport machinery-Straight dozer Straight dozer
146 (M146)Earthmoving machinery-transport machinery-Straight dozer Straight dozer
404 (M404)suction dredger(pump dredger) suction dredger(pump dredger)

56 (M56)Earthmoving machinery-Compaction machines-Tamping roller Tamping roller
162 (M162)Earthmoving machinery-Compaction machines-Tamping roller Tamping roller
388 (M388)tamping roller tamping roller
386 (M386)Tandem roller Tandem roller
160 (M160)Earthmoving machinery-Compaction machines-Tandem roller (two axes and two wheels) Tandem roller (two axes and two wheels)
161 (M161)Earthmoving machinery-Compaction machines-Three-axis tandem roller (three-axis three-wheel) Three-axis tandem roller (three-axis three-wheel)

55 (M55)Earthmoving machinery-Compaction machines-Three-axis tandem roller (three-axis three-wheel) three-axis three-wheel
32 (M32)Earthmoving machinery-transport machinery-Tilt dozer Tilt dozer

148 (M148)Earthmoving machinery-transport machinery-Tilt dozer Tilt dozer
180 (M180)Earthmoving machinery-Types of bulldozers-Tilt dozer Tilt dozer
360 (M360)tilting mixer tilting mixer
384 (M384)Tire dozer Tire dozer



57 (M57)Earthmoving machinery-Compaction machines-Tire roller Tire roller
163 (M163)Earthmoving machinery-Compaction machines-Tire roller Tire roller
385 (M385)Tire roller Tire roller
122 (M122)Tire roller/vibration roller Tire roller/vibration roller

50 (M50)Earthmoving machinery-transport machinery-Tower crane Tower crane
391 (M391)tower crane tower crane
392 (M392)tractor tractor
221 (M221)Trafficability Trafficability
394 (M394)trailer trailer
398 (M398)trailer trailer
133 (M133)Transport distance and applicable machine type Transport distance
134 (M134)Transport distance and applicable machine type Transport distance
135 (M135)Transport distance and applicable machine type Transport distance
100 (M100)construction machinery(transportation) transportation
105 (M105)construction machinery(Transportation distance) Transportation
175 (M175)Earthmoving machinery-Machine selection based on transportation distance transportation distance

11 (M11)construction machinery(traveling device) traveling device
226 (M226)trench  dozing trench  dozing

35 (M35)Earthmoving machinery-transport machinery-Tridozer Tridozer
151 (M151)Earthmoving machinery-transport machinery-Tridozer Tridozer
179 (M179)Earthmoving machinery-Types of bulldozers-Tridozer Tridozer

46 (M46)Earthmoving machinery-transport machinery-Truck crane Truck crane
261 (M261)truck mixer truck mixer
422 (M422)truck mixer truck mixer
393 (M393)truck-crane truck-crane

54 (M54)Earthmoving machinery-Compaction machines-Tandem roller (two axes and two wheels) two axes and two wheels
33 (M33)Earthmoving machinery-transport machinery-U dozer U dozer

149 (M149)Earthmoving machinery-transport machinery-U dozer U dozer
67 (M67)Foundation construction machinery(Vibrating pile hammer) Vibrating pile hammer

379 (M379)vibrating roller vibrating roller
421 (M421)Vibrating roller Vibrating roller

59 (M59)Earthmoving machinery-Compaction machines-Vibration compactor Vibration compactor
60 (M60)Earthmoving machinery-Compaction machines-Vibration compactor Vibration compactor

165 (M165)Earthmoving machinery-Compaction machines-Vibration compactor Vibration compactor



166 (M166)Earthmoving machinery-Compaction machines-Vibration compactor Vibration compactor
300 (M300)foundation work(vibration method) vibration method

58 (M58)Earthmoving machinery-Compaction machines-Vibration roller Vibration roller
164 (M164)Earthmoving machinery-Compaction machines-Vibration roller Vibration roller

84 (M84)Internal vibrator vibrator
238 (M238)pile foundation-Driving ready-made piles-Vibro hammer Vibro hammer

78 (M78)Earthmoving machinery-Ground improvement machine-Vibroflotation method Vibroflotation method
346 (M346)Vibrohammer method Vibrohammer method
212 (M212)Structure excavation-wastewater treatment wastewater treatment 
225 (M225)water bound macadam water bound macadam
286 (M286)Open cut method(Well point construction method) Well point 
266 (M266)Foundation work-Drainage method(Well point construction method) Well point construction method\

79 (M79)Earthmoving machinery-Ground improvement machine-Wellpoint construction method Wellpoint construction method
61 (M61)Earthmoving machinery-Compaction machines-Wetland bulldozer Wetland bulldozer

167 (M167)Earthmoving machinery-Compaction machines-Wetland bulldozer Wetland bulldozer
418 (M418)Wet-type shot crete Wet-type shot crete
141 (M141)Earthmoving machinery-loading machine-Wheeled tractor excavator Wheeled tractor excavator
358 (M358)winch winch
361 (M361)wooden winch wooden winch



(M1)construction machinery



(M2)construction machinery



(M3)construction machinery



(M4)construction machinery



(M5)construction machinery



(M6)construction machinery



(M7)construction machinery



(M8)construction machinery



(M9)construction machinery



(M10)construction machinery
(M10)construction machinery
construction machinery
power source

diesel engine gasoline engine
①Fuel used Light oil gasoline
②Ignition method Compression-self-ignition electric spark ignition
③Compression ratio 1:15-20 1;5-10
④Thermal efficiency 30-40% 25-30%
⑤Fuel consumption rate 160-225g/PS・h 200-280g/PS・h
⑥Engine weight per horsepowerbig small
⑦Price per horsepower expensive cheap
⑧Operating expenses cheap expensive
⑨Risk against fire few many
⑩ Malfunction few many



(M11)construction machinery(traveling device)
(M11)construction machinery(traveling device)
construction machinery
traveling device
①Crawler type ②Wheel type
caterpillar type wheeled
Installation pressure - small Installation pressure - large
Soft ground - possible to drive on Comparison of crawler type and wheel type

①Crawler type ②Wheel type
① Influence of soil quality few many
②Working on soft ground Suitable unsuitable
③Work on uneven ground easy difficulty
④Traction power big small
⑤Climbing power big small
⑥ Suspension maintenance difficulty easy
⑦Working distance short distance long distance
⑧Working speed relatively slow high speed
⑨Mobility small big
⑩Continuous heavy load work easy difficulty



(M12)construction machinery(Hydraulic type/Mechanical)
(M12)construction machinery(Hydraulic type/Mechanical)
construction machinery
transmission mechanism
①Hydraulic type: Small and medium-sized machines
②Mechanical: Large machinery

Compare hydraulic and mechanical types
①Item ①Hydraulic type ②Mechanical
②Mechanism easy complicated
③Weight light heavy
④Workability strong digging power impact force can be used
⑤Transmission efficiency Somewhat bad good
⑥Easy to operate easy Operation force - large
⑦Maintainability Inspection points - few Maintenance is time-consuming
⑧Versatility Dedicated machine wide range of uses



(M13)construction machinery(cone penetration)



(M14)construction machinery(cone index)



(M15)construction machinery(noise level)
(M15)construction machinery(noise level)
construction machinery
Noise from major construction machinery
noise level
Noise from major construction machineryphon
①Bulldozer 63
②Power shovel 64
③Clamshell 63
④Road roller 62
⑤ Diesel hammer 95
⑥Benoto Grab Bucket 68
⑦Dump truck 78
⑧Various plants 80



(M16)Earthmoving machinery(Excavating machine)



(M17)Earthmoving machinery(Excavating machine)



(M18)Earthmoving machinery(Excavating machine)



(M19)Earthmoving machinery(Excavating machine)



(M20)Earthmoving machinery(Excavating machine)



(M21)Earthmoving machinery(Excavating machine)



(M22)Earthmoving machinery(Excavating machine)



(M23)Earthmoving machinery(Excavating machine)



(M24)Earthmoving machinery(loading machine)



(M25)Earthmoving machinery(loading machine)



(M26)Earthmoving machinery(loading machine)



(M27)Earthmoving machinery(loading machine)



(M28)Earthmoving machinery(loading machine)



(M29)Earthmoving machinery(loading machine)



(M30)Earthmoving machinery-transport machinery-Straight dozer



(M31)Earthmoving machinery-transport machinery-Angle dozer



(M32)Earthmoving machinery-transport machinery-Tilt dozer



(M33)Earthmoving machinery-transport machinery-U dozer



(M34)Earthmoving machinery-transport machinery-Rake dozer



(M35)Earthmoving machinery-transport machinery-Tridozer



(M36)Earthmoving machinery-transport machinery-Bucket dozer



(M37)Earthmoving machinery-transport machinery-Ripper



(M38)Earthmoving machinery-transport machinery-Installation pressure



(M39)Earthmoving machinery-transport machinery-Scraper



(M40)Earthmoving machinery-transport machinery-Scraper-Work procedure



(M41)Earthmoving machinery-transport machinery-Scraper-Type of scraper



(M42)Earthmoving machinery-transport machinery-Motor grader



(M43)Earthmoving machinery-transport machinery-Dump truck



(M44)Earthmoving machinery-transport machinery-crane



(M45)Earthmoving machinery-transport machinery-Crawler crane



(M46)Earthmoving machinery-transport machinery-Truck crane



(M47)Earthmoving machinery-transport machinery-Cable crane



(M48)Earthmoving machinery-transport machinery-Jib crane



(M49)Earthmoving machinery-transport machinery-Derick crane



(M50)Earthmoving machinery-transport machinery-Tower crane



(M51)Earthmoving machinery-transport machinery-Motor grader



(M52)Earthmoving machinery-Compaction machines



(M53)Earthmoving machinery-Compaction machines(Road roller)



(M54)Earthmoving machinery-Compaction machines-Tandem roller (two axes and two wheels)



(M55)Earthmoving machinery-Compaction machines-Three-axis tandem roller (three-axis three-wheel)



(M56)Earthmoving machinery-Compaction machines-Tamping roller



(M57)Earthmoving machinery-Compaction machines-Tire roller



(M58)Earthmoving machinery-Compaction machines-Vibration roller



(M59)Earthmoving machinery-Compaction machines-Vibration compactor



(M60)Earthmoving machinery-Compaction machines-Vibration compactor



(M61)Earthmoving machinery-Compaction machines-Wetland bulldozer



(M62)Foundation construction machinery(Ready-made piles)



(M63)Foundation construction machinery(Cast-in-place piles)



(M64)Foundation construction machinery(Features of steel piles)



(M65)Foundation construction machinery(concrete piles)



(M66)Foundation construction machinery(Diesel pile hammer)



(M67)Foundation construction machinery(Vibrating pile hammer)



(M68)Foundation construction machinery(Drop hammer)



(M69)Foundation construction machinery(Machine for press-in method)



(M70)Foundation construction machinery(Cast-in-place pile machine)



(M71)Foundation construction machinery(Cast-in-place pile machine)



(M72)Foundation construction machinery(Earth drill method)



(M73)Foundation construction machinery(Reverse circulation method)



(M74)Foundation construction machinery(Earth auger method)



(M75)Foundation construction machinery(Pedestal method)



(M76)Earthmoving machinery-Ground improvement machine-Sand drain method



(M77)Earthmoving machinery-Ground improvement machine-Sand compaction method



(M78)Earthmoving machinery-Ground improvement machine-Vibroflotation method



(M79)Earthmoving machinery-Ground improvement machine-Wellpoint construction method



(M80)paving machine-asphalt paving machine(Asphalt plant)



(M81)paving machine-asphalt paving machine(Asphalt finisher)



(M82)paving machine-asphalt paving machine(Asphalt spreader)



(M83)paving machine-asphalt paving machine(Asphalt sprayer)



(M84)Internal vibrator



(M85)concrete compaction



(M86)dredger(Pump dredger)



(M87)dredger(Bucket dredger)



(M88)dredger(Dipper dredge boat)



(M89)dredger(Grab dredger)



(M90)dredger(Non-seaworthy pump ship)



(M91)dredger(self-propelled pump ship)



(M92)dredger(grab dredger)



(M93)dredger(grab dredger)



(M94)dredger(bucket dredger)



(M95)construction machinery(bulldozer/rake dozer)



(M96)construction machinery(power shovel/backhoe/drag line/clamshell)



(M97)construction machinery(Loading)



(M98)construction machinery(Excavation/loading)



(M99)construction machinery(Excavation/Transportation)



(M100)construction machinery(transportation)



(M101)construction machinery( spreading)



(M102)construction machinery(compaction)



(M103)construction machinery(Leveling the ground)



(M104)construction machinery(Leveling the ground)



(M105)construction machinery(Transportation distance)



(M106)construction machinery(Compaction machinery)



(M107)Front attachment and aptitude work

Front attachment and aptitude work
excavator backhoe drag line clamshell

digging power big big small small
・drilling material hard soil/rock ◎ ◎ × ×

underwater drilling × 〇 ◎ ◎
・drilling position higher than the ground ◎ × × 〇

lower than the ground × ◎ ◎ 〇
precise drilling ◎ ◎ × 〇
wide area × × ◎ ◎

・adaptation work cutting at high places ◎ × × × ◎: Extremely suitable
Narrow V-shaped ditch × ◎ × 〇 〇: Aptitude
Topsoil removal and leveling 〇 × ◎ × ×: Inappropriate
Lifting winch work × × 〇 ◎



(M108)construction machinery(Display method)



(M109)construction machinery(Display method)



(M110)construction machinery(Display method)



(M111)construction machinery(Display method)



(M112)construction machinery(Display method)



(M113)Earthworks-Characteristics of Earthmoving Machinery



(M114)Earthworks-Characteristics of Earthmoving Machinery



(M115)Earthworks-Characteristics of Earthmoving Machinery



(M116)Earthworks-Characteristics of Earthmoving Machinery



(M117)Earthworks-Characteristics of Earthmoving Machinery



(M118)Earthworks-Characteristics of Earthmoving Machinery



(M119)Earthworks-Characteristics of Earthmoving Machinery



(M120)Earthworks-Excavation and transportation method



(M121)Embankment construction-Compaction machine



(M122)Tire roller/vibration roller



(M123)Construction plan-Appropriate machines for each task



(M124)Construction plan-Appropriate machines for each task



(M125)Construction plan-Appropriate machines for each task



(M126)Construction plan-Appropriate machines for each task



(M127)Construction plan-Appropriate machines for each task



(M128)Construction plan-Appropriate machines for each task



(M129)Construction plan-Appropriate machines for each task



(M130)Construction plan-Appropriate machines for each task



(M131)Construction plan-Appropriate machines for each task



(M132)Construction plan-Appropriate machines for each task



(M133)Transport distance and applicable machine type



(M134)Transport distance and applicable machine type



(M135)Transport distance and applicable machine type



(M136)Compaction machinery and soil quality



(M137)Front attachment and aptitude work

Front attachment and aptitude work
excavator backhoe drag line clamshell

digging power big big small small
・drilling material hard soil/rock ◎ ◎ × ×

underwater drilling × 〇 ◎ ◎
・drilling position higher than the ground ◎ × × 〇

lower than the ground × ◎ ◎ 〇
precise drilling ◎ ◎ × 〇
wide area × × ◎ ◎

・adaptation work cutting at high places ◎ × × × ◎: Extremely suitable
Narrow V-shaped ditch × ◎ × 〇 〇: Aptitude
Topsoil removal and leveling 〇 × ◎ × ×: Inappropriate
Lifting winch work × × 〇 ◎



(M138)Earthmoving machinery-Excavating machine



(M139)Earthmoving machinery-Excavating machine



(M140)Earthmoving machinery-loading machine-Crawler type tractor excavator



(M141)Earthmoving machinery-loading machine-Wheeled tractor excavator



(M142)Earthmoving machinery-loading machine-Loading method



(M143)Earthmoving machinery-loading machine-Loading method



(M144)Earthmoving machinery-loading machine-Loading method



(M145)Earthmoving machinery-loading machine-Loading method



(M146)Earthmoving machinery-transport machinery-Straight dozer



(M147)Earthmoving machinery-transport machinery-Angle dozer



(M148)Earthmoving machinery-transport machinery-Tilt dozer



(M149)Earthmoving machinery-transport machinery-U dozer



(M150)Earthmoving machinery-transport machinery-Rake dozer



(M151)Earthmoving machinery-transport machinery-Tridozer



(M152)Earthmoving machinery-transport machinery-Bucket dozer



(M153)Earthmoving machinery-transport machinery-Ripper



(M154)Earthmoving machinery-transport machinery-Installation pressure



(M155)Earthmoving machinery-transport machinery-Scraper



(M156)Earthmoving machinery-transport machinery-Scraper-Work procedure



(M157)Earthmoving machinery-transport machinery-Scraper-Type of scraper



(M158)Earthmoving machinery-transport machinery-Motor grader



(M159)Earthmoving machinery-Compaction machines-Road roller



(M160)Earthmoving machinery-Compaction machines-Tandem roller (two axes and two wheels)



(M161)Earthmoving machinery-Compaction machines-Three-axis tandem roller (three-axis three-wheel)



(M162)Earthmoving machinery-Compaction machines-Tamping roller



(M163)Earthmoving machinery-Compaction machines-Tire roller



(M164)Earthmoving machinery-Compaction machines-Vibration roller



(M165)Earthmoving machinery-Compaction machines-Vibration compactor



(M166)Earthmoving machinery-Compaction machines-Vibration compactor



(M167)Earthmoving machinery-Compaction machines-Wetland bulldozer



(M168)Earthmoving machinery-Transport machinery-Bucket wheel excavator



(M169)Earthworks-Change in soil volume



(M170)Earthworks-Change in soil volume-Calculation of loosened soil volume



(M171)Earthworks-Change in soil volume-Calculation of compacted soil volume



(M172)Earthworks-Change in soil volume-Soil volume conversion factor  f

(M172)Earthworks-Change in soil volume-Soil volume conversion factor f
Change in soil volume
Soil volume conversion factor f
Soil condition when finding Q Mound soil Loosen soil Compacted soil
Reference soil condition of q
Mound soil 1 L C
Loosen soil 1/L 1 C/L
Compacted soil 1/C L/C 1



(M173)Earthworks-Earthmoving machinery-Work type - Appropriate machine

Earthmoving machinery
・Work type - Appropriate machine
1 Clearance 12 Bulldozer/Rakedozer
2. Excavation 13 Excavator type excavator (power shovel, backhoe, dragline, clamshell)

     Tractor excavator bulldozer ripper
3 Loading 14 Excavator type excavator Tractor excavator
4 Excavation/loading 15 Excavator type excavator Tractor excavator
5 Excavation/Transportation 16 Bulldozer, scrape dozer, scraper, tractor excavator
6 Transportation 17 Bulldozer, dump truck, belt conveyor, aerial cableway
7 Leveling the floor 18 Bulldozer, motor grader, spreader
8 Water content ratio adjustment19 Stabilizer/Motor grader/Water truck
9 Compaction 20 Road roller, tire roller, tamping roller, vibrating roller, vibrating compactor,

                                           rammer, tamper, bulldozer
10 Land leveling 21 Bulldozer/motor grader
11 Trench 22 Trencher backhoe



(M174)Earthmoving machinery-Combination of earthmoving machines

(M174)Earthmoving machinery-Combination of earthmoving machines
Earthmoving machinery
・Combination of earthmoving machines
・Working Capacity/Combination Machine: Minimum Working Capacity - Determination
・Machine selection based on transport equipment

1 Excavation soil collection 2 Loading 3 Transport waste soil 4. Leveling the floor 5 Compaction

1-1 Bulldozer 2-1 Tractor shovel/power shovel 3-1 Dump truck 4-1 Bulldozer 5-1 Tire rollers and others

2-2 Tractor shovel/power shovel 4-2 Bulldozer

2-3 Scraper/motor scraper 3-2 Scoop dozer/bulldozer 5-2 Tire rollers and others



(M175)Earthmoving machinery-Machine selection based on transportation distance



(M176)Earthmoving machinery-Types of bulldozers-Straight dozer



(M177)Earthmoving machinery-Types of bulldozers-U dozer



(M178)Earthmoving machinery-Types of bulldozers-Angle dozer



(M179)Earthmoving machinery-Types of bulldozers-Tridozer



(M180)Earthmoving machinery-Types of bulldozers-Tilt dozer



(M181)Earthmoving machinery-Types of bulldozers-Rake dozer



(M182)Earthmoving machinery-Scraper-Self-propelled motor scraper



(M183)Earthmoving machinery-Scraper-Scraper + bulldozer combination



(M184)Earthmoving machinery-Shovel type excavation machinery



(M185)Earthmoving machinery-How to excavate the ground (by machine)- Bench cut method+Downhill construction method



(M186)Earthmoving machinery-How to excavate the ground (by machine)- Bench cut method



(M187)Earthmoving machinery-How to excavate the ground (by machine)-Combination method



(M188)Earthmoving machinery-Spreading Leveling/compaction-Motor grader



(M189)Earthmoving machinery-Compaction machine-Static pressure



(M190)Earthmoving machinery-Compaction machine-Vibration



(M191)Earthmoving machinery-Compaction machine-Impact



(M192)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type



(M193)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type



(M194)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type



(M195)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type



(M196)Earthmoving machinery-Combination of compaction machine and soil type-Combination of compaction machine and soil type



(M197)Dredging work-Pump dredger



(M198)Dredging work-Grab dredger



(M199)Dredging work-Bucket dredger



(M200)Dredging work-Dipper dredger



(M201)Dredging work-Pump ship・Grab ship・Dipper dredge・Bucket dredger 



(M202)Earthwork planning/design-Working capacity of excavator type excavator

Working capacity of excavator type excavator
1 Type of soil 2 Backhoe 3 Clamshell 4 Power shovel
①Rocks/Boulders 0.45-0.75 0.40-0.70 0.50-0.80
②Soil mixed with gravel 0.50-0.90 0.45-0.85 0.60-1.00
③Sand 0.80-1.20 0.75-1.10 0.90-1.30
④ Ordinary soil 0.60-1.0 0.55-0.95 0.70-1.10
⑤ Clay soil 0.45-0.75 0.40-0.70 0.50-0.80

・Heaped voids - few excavation - easy: large coefficient



(M203)Earthwork planning/design-Cycle time Cm of excavator type excavator

(E384)Earthwork planning/design-Cycle time Cm of excavator type excavator
Cycle time Cm of excavator type excavator

1 model 2 Backhoe 3 Clamshell 4 Power shovel
7 Hydraulic crawler 8 Mechanical crawler 9 Mechanical crawler

10 Excavation level (soil type) 6 Standards 0.3-0.7m3 class  0.8m3 class  0.6m3 class
11 Easy excavation (sand) 20-29(s) 30-37(s) 14-23(s)
12 Medium excavation (normal soil) 23-32 33-42 16-27
13 Somewhat difficult excavation (clay soil, gravel soil) 27-36 37-46 19-32
14 Difficult excavation (rock mass/boulder) 31-41 42-48 21-35
5 Remarks
Large turning angle and excavation depth - Upper limit value



(M204)Earthwork planning/design-Working capacity of excavator type excavator-Work load of power shovel



(M205)Earthwork planning/design-Dump truck working capacity
(M205)Earthwork planning/design-Dump truck working capacity Cm＝Cmsn/(60Es)+(T1+T2+t1+t2+t3)(min)
Earthwork planning/design Cms: Loading machine cycle time (sec)
・Dump truck working capacity n: Number of times loaded onto one dump truck
1 Medium-distance/long-distance transportation n=qo/(qsK)
2 Public roads/construction sites: Vehicles/driving conditions vary qo: Loading volume of dump truck (m3) (flat loading)
3 Compliance with traffic laws qs: Loading machine bucket capacity (m3)
4 Work amount Q=60× K: bucket coefficient

Es: Loading machine work efficiency
T1, T2: Dump truck travel time for outbound and return trips
Ti=(D/Vi)60 (i=1 or 2)
D: Travel distance for outbound and return trips (km)
Vi: Outbound trip, return trip, travel speed (km/h)
t1 t2: Unloading/loading waiting time (min)
ts: Sheet removal time (min)

E: Work efficiency depending on road conditions (roadside environment, road surface condition, day and night), etc. (generally 0.9)



(M206)Earthwork planning/design-Required number of dump trucks



(M207)Earthwork planning/design-Required number of dump trucks
(M207)Earthwork planning/design-Required number of dump trucks
Earthwork planning/design
・Required number of dump trucks
・Flat loading 0.6m3 power shovel
・11t class dump truck Return trip Average speed 30km/h
・Combination earthwork ・t1=0.5min t2=0.3min t3=4min
・Gravel mixed soil ・Work efficiency　Es=0.9
・Medium level of excavation ・Required number of dump trucks
・Transportation road 2 lanes in good condition ・Work efficiency of power shovel Es=0.55
・2.5km embankment area ・Rate of change in soil volume L=1.25
・Dump truck outward trip average speed 25km/h ・Cycle time Cms=26sec

1 Dump truck loading capacity qo:7.27m3 5 Work amount per hour of power shovel
Power shovel bucket coefficient K=0.80 Bucket capacity qo=0.6m3
2 Number of times the power shovel is loaded K: Bucket coefficient K=0.80
       N=7.27/(0.6×0.80)=16 times Rate of change in soil volume f=1/1.25=0.80
3 Dump truck cycle time Work efficiency E=0.55
Outbound average speed T1=(2.5/25)×60=6.0min 6 Cycle time Cm=26sec
Return trip Average speed T2=(2.5/30)×60=5.0min 7　Q=0.6×0.8×3600×0.80×0.55/26=29.3m3/h
Cm=26×16/(60×0.55)+6.0+5.0+0.5+0.3+4.0=28.4(min) 8 Required number of dump trucks
Rate of change in soil volume f=1/1.25=0.80                    M=29.2/11.1=2.6 3 including spares
4 Work amount per hour of dump truck
QD=7.27×(60/28.4)×0.8×0.9=11.1m3/h



(M208)Structure excavation-Structures - Excavation machine selection-Points to note during excavating



(M209)Structure excavation-Structures - Excavation machine selection-Points to note during excavating



(M210)Structure excavation-Structures - Excavation machine selection-Points to note during excavating



(M211)Structure excavation-bearing ground 



(M212)Structure excavation-wastewater treatment 



(M213)Structure excavation-Points to note regarding backfilling and backfilling soil



(M214)Structure excavation-Points to note regarding backfilling and backfilling soil



(M215)Structure excavation-Points to note regarding backfilling and backfilling soil



(M216)Structure excavation-Points to note regarding backfilling and backfilling soil



(M217)Structure excavation-Points to note during excavating-compaction appropriate



(M218)dredging



(M219)earthwork



(M220)blade bowl



(M221)Trafficability



(M222)macadam



(M223)spreading



(M224)spreading　depth



(M225)water bound macadam



(M226)trench  dozing



(M227)land reclamation in natural slope



(M228)Foundation work-Pile foundation



(M229)Foundation work-Caisson foundation



(M230)Foundation work-Classification of piles



(M231)Foundation work-Steel pile



(M232)Foundation work-RC pile (concrete pile)  PC pile



(M233)Foundation work-Ready-made pile construction method



(M234)Foundation work-Cast-in-place pile method



(M235)pile foundation-Standard application of piles



(M236)pile foundation-Driving ready-made piles-Diesel hammer



(M237)pile foundation-Driving ready-made piles-Steam hammer/air hammer



(M238)pile foundation-Driving ready-made piles-Vibro hammer



(M239)pile foundation-Driving ready-made piles-(Pre-boring method)



(M240)pile foundation-(Hollow excavation pile method/Prefabricated pile)



(M241)pile foundation-(Jet method)



(M242)pile foundation-(Hydraulic hammer press-in method)



(M243)pile foundation-(Soundproof cover)



M244)pile foundation-(Welding)



(M245)pile foundation-(piling)



(M246)pile foundation-(Stopping piling)



(M247)pile foundation-(cast-in-place pile)



(M248)pile foundation-(Deep foundation)



(M249)pile foundation-(Benoto method)



(M250)pile foundation-(Earth drill method)



(M251)pile foundation-(Reverse circulation method)



(M252)pile foundation-(Construction management of cast-in-place piles)



(M253)pile foundation-(Construction management of Benoto Earth Drill Reverse Method)



(M254)pile foundation-(Construction management of Benoto piles)



(M255)pile foundation-(Benoto piles  Slime processing)



(M256)pile foundation-(Earth drill method Treatment of hole walls)



(M257)pile foundation-(cast-in-place piles Prevention of construction pollution)



(M258)pile foundation-(caisson foundation)



(M259)pile foundation-(caisson foundation)



(M260)pile foundation-(caisson foundation)



(M261)truck mixer



(M262)pile foundation-(pneumatic caisson)



(M263)pile foundation-(sheet pile foundation)



(M264)Foundation work-(Drainage method)



(M265)Foundation work-(Drainage method-Shallow sump)



(M266)Foundation work-Drainage method(Well point construction method)



(M267)Foundation work-Drainage method(Deep well method)



(M268)Foundation work-Drainage method(Deep well vacuum construction method)



(M269)Foundation work-(Drainage method)



(M270)Construction plan for piles and caissons(Drop hammer)



(M271)Construction plan for piles and caissons(Diesel hammer)



(M272)Construction plan for piles and caissons(Vibrohammer)



(M273)Construction plan for piles and caissons(Test piles)



(M274)Construction plan for piles and caissons-cast-in-place pile(Deep foundation method)



(M275)cast-in-place pile(Benoto method)



(M276)cast-in-place pile(Earth drill method)



(M277)cast-in-place pile(Reverse method)



(M278)cast-in-place pile(Open caisson foundation)



(M279)cast-in-place pile(Pneumatic caisson construction method)



(M279)cast-in-place pile(Pneumatic caisson construction method)



(M280)Foundation construction machinery(Ready-made piles)



(M281)Foundation construction machinery(Cast-in-place piles)



(M282)Foundation construction machinery(Benoto method)



(M283)Foundation construction machinery(Earth drill method)



(M284)Foundation construction machinery(Reverse circulation method)



(M285)Underground structure(Shield method)



(M286)Open cut method(Well point construction method)



(M287)Open cut method(Deep well: sandy soil)



(M288)Types of foundation work



(M289)Types of foundation work



(M290)Types of foundation work(Ready-made pile foundation)



(M291)Types of foundation work(cast-in-place pile foundation)



(M292)Types of foundation work(caisson foundation)



(M293)foundation work( ready-made piles)



(M294)foundation work( ready-made piles)



(M295)foundation work(built-in construction method)



(M296)foundation work(Impact construction method for ready-made piles)



(M297)foundation work(diesel hammer)



(M298)foundation work(steam hammer)
steam hammer
Impact construction method for ready-made piles
Driving method for ready-made piles
Impact construction method
steam hammer
・Construction method Steam pressure - piston - driving
·noise big
·vibration big
・Construction speed fast
・Strong Points Impact force - adjustable
・Disadvantages Fire/soot



(M299)foundation work(drop hammer)
foundation work(drop hammer)
impact construction method for ready-made piles
Driving method for ready-made piles
Impact construction method
drop hammer
・Construction method Hammer Gravity Fall - Driving
·noise big
·vibration few
・Construction speed slow
・Strong Points Fewer breakdowns
・Disadvantages prone to eccentricity



(M300)foundation work(vibration method)
foundation work(vibration method)

Impact construction method for ready-made piles
Driving method for ready-made piles
vibration method
・Construction method vibro hammer
·noise small
·vibration bag
・Construction speed usually
·Strong Points Suitable for soft ground
・Disadvantages Electrical equipment – required



(M301)foundation work(Press-in method)
(M301)foundation work(Press-in method)
Impact construction method for ready-made piles
Driving method for ready-made piles

Press-in method
・Construction method hydraulic jack
·noise none
·vibration none
・Construction speed usually
·Strong Points For both driving and pulling
・Disadvantages Use only straight sections



(M302)foundation work(Jet method: injection)
foundation work(Jet method: injection)
Impact construction method for ready-made piles
Driving method for ready-made piles
Jet method: injection
・Construction method Excavation by jet stream
·noise none
·vibration none
・Construction speed usually
·Strong Points For both driving and pulling
・Disadvantages Water equipment - required



(M303)cast-in-place pile(Benoto method: All casing method)



(M304)cast-in-place pile(Earth drill method)



(M305)cast-in-place pile(Reverse construction method)



(M306)cast-in-place pile(Deep foundation method)



(M307)cast-in-place pile(Benoto method)
cast-in-place pile(Benoto method)
cast-in-place pile cast-in-place pile
construction method construction method mechanical drilling Benoto method
Excavation method hammer grab  bucket
hole wall retention casing tube
Pile diameter 80-200cm
Depth: limit About 40m
Soil conditions
Clay/silt layer 〇
sand layer △
Gravel/rock layer △
cobblestone layer △
soft rock ×



(M308)cast-in-place pile(Earth drill method)
cast-in-place pile(Earth drill method)
cast-in-place pile cast-in-place pile
construction method construction methodmechanical drilling Earth drill method
Excavation method rotating bucket
hole wall retention Bare digging/mud water pressure
Pile diameter 80-120cm
Depth: limit About 60m
Soil conditions
Clay/silt layer 〇
sand layer △
Gravel/rock layer △
cobblestone layer ×
soft rock ×



(M309)cast-in-place pile(Reverse construction method)
(M309)cast-in-place pile(Reverse construction method)
cast-in-place pile cast-in-place pile
construction method construction method

mechanical drilling
Reverse construction method

Excavation method rotating bit
hole wall retention hydrostatic pressure
Pile diameter 80-200cm
Depth: limit Approximately 27m, no slam
Soil conditions
Clay/silt layer 〇
sand layer 〇
Gravel/rock layer △
cobblestone layer △
soft rock ×



(M310)cast-in-place pile(Deep foundation method)
(M310)cast-in-place pile(Deep foundation method)
cast-in-place pile cast-in-place pile
construction method construction method

manual excavation
Deep foundation method

Excavation method manual excavation
hole wall retention Special mountain retaining steel plate
Pile diameter 140-300cm
Depth: limit About 30m
Soil conditions
Clay/silt layer 〇
sand layer 〇
Gravel/rock layer 〇
cobblestone layer 〇
soft rock ×



(M311)cast-in-place pile



(M312)cast-in-place pile(open caisson foundation)



(M313)cast-in-place pile(Pneumatic caisson)



(M314)cast-in-place pile



(M315)earth drill method



(M316)caisson foundation 



(M317)air lock



(M318)H-section steel pile



(M319)main rope 



(M320)all casing method



(M321)pile-driver



(M322)Caisson  foundation



(M323)dowel works:Deep foundation method



(M324)lime pile



(M325)drop hammer



(M326)Hollow excavation pile method



(M327)pile  driving frame



(M328)benoto method:open:all casing method



(M329)all casing excavator



(M330)Reverse circulation method



(M331)earth drill



(M332)cast in place concrete



(M333)cast in place concrete-Benoto pile



(M334)Earth drill method



(M335)Reverse circulation methodd



(M336)caisson excavation workng foundation-open caisson



(M337)pneumatic caisson-air lock



(M338)Piling



(M339)crawler crane



(M340)casing tube



(M341)piling



(M342)deep foundation method



(M343)piling



(M344)cast-in-place concrete- bentonite solution



(M345)cast-in-place concrete- tremie pipe



(M346)Vibrohammer method



(M347)pile driver



(M348)Benoto method:All casing construction method



(M349)pile driving



(M350)Foundation work-(Ready-made pile foundation)-Cast-in-place pile foundation



(M351)Foundation work-open caisson-pneumatic caisson 



(M352)Foundation work-Deep foundation



(M353)Foundation work-pile foundation-ready-made piles



(M354)Foundation work-pile foundation-caisson foundation



(M355)cast-in-place pile  Earth drill method



(M356)agitator truck



(M357)attachment



(M358)winch



(M359)guy derrick crane



(M360)tilting mixer



(M361)wooden winch



(M362)kazusa dig well



(M363)crawler drill



(M364)Cable crane



(M365)Cable crane



(M366)Concrete bucket



(M367)Concrete spraying



(M368)Conveyor



(M369)Crusher



(M370)axial flow pump



(M371)jib crane 



(M372)dredging(Pump dredger)



(M373)dredging(Bucket dredger)



(M374)dredging(Grab dredger)



(M375)dredging(Dipper dredger)



(M376)jaw crusher



(M377)excavator



(M378)shovel-type excavator

(M378)shovel-type excavator
Shovel type excavator
attachment digging power drilling location Accuracy underwater
①Power shovel big expensive high Not possible
②Backhoe big low high Possible
③Clamshell small high low deep middle Possible
④Drag line small wide low small Possible



(M379)vibrating roller



(M380)scraper



(M381)Cement gun



(M382)soil stabilizer



(M383)sounding machine



(M384)Tire dozer



(M385)Tire roller



(M386)Tandem roller



(M387)dumper



(M388)tamping roller



(M389)dipper dredger



(M390)derrick crane



(M391)tower crane



(M392)tractor



(M393)truck-crane



(M394)trailer



(M395)bucket elevator



(M396)edge cutting pipe jacking



(M397)Batcher plant



(M398)trailer



(M399)hammer drill



(M400)Shot crete



(M401)Bulldozer



(M402)frog rammer



(M403)hopper



(M404)suction dredger(pump dredger)



(M405)Tractor excavator(attachment)



(M406)Tractor excavator(attachment)



(M407)russel snow plough



(M408)rammer



(M409)crawler



(M410)ripper



(M411)ripper(rippability)

(M411)ripper(rippability)
ripability
Large bulldozer installed
ripability

Elastic wave velocity of the ground (ⅿ/sec)
A group of rocks B group of rocks 21t class 31t class
600below 900below 3 3

Number of claws 600-1000 900-1400 2 3
21t class １000-1400 １400-1800 1 2
31t class 1400ー1700 １800-2100 1



(M412)mixing work on the way



(M413)Tractor excavator(attachment)



(M414)clean plant



(M415)Cable crane



(M416)Concrete batching and mixing plant



(M417)Concrete pump



(M418)Wet-type shot crete



(M419)fixed jib crane



(M420)Shield tunnel



(M421)Vibrating roller



(M422)truck mixer



(M423)Internal vibrator



(M424)concrete compaction



(M425)breaker



(M426)Tractor excavator(attachment)



(M427)Tractor excavator(attachment)


