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ABSTRACT
In the age of knowledge economy, one requires wisdom about gaining and using

knowledge. Furthermore, since one needs more great originality to develop the
knowledge, the most critical task is how to reuse and create sciences.

In the domain of the construction management, there are many valuable
experiences about engineering. In the stable and.comfortable society, people start to
chase for the higher quality of life. However, the industries of building invested fewer
effort to research and develop every year. Thus, the projects mostly rely on the
experiences in the past. One can.consider-future-works in many different aspects with
systematic innovation. Finally, one‘can.develop the new techniques to satisfy the
market demand.

In this thesis, we analyzed the manhole patents. At first, we search several important
patents with the key words and tactics of searching. We obtain the decision of
research its market situation by patent analysis and mining technology with the patent
map. After that, we focus on the lack of industrial development and the key points of
research by utilizing Teoriya Reshniya Izobretatelskikh Zadatch (TRIZ, in Russian).
Thus, the improve parameters are searched out. Finally, one can perform the research

according to contradiction table and 40 inventive principles.

Key Words: Patent Analysis, Patent Map, manhold, Innovation, TRIZ, contradiction

table and 40 inventive principles.
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15| Durabllity of moving object | 27, 3, 18,35,|1 2,18, | 28,6, 19, 10, 28,27, 10 |20, 10, 3, 35,
10 a3 4,35 | 35,18 35, 38 3,18 28,1810, 40
16| Durabliity of non-moving 18, 18, 16 27,16, 10 |28,20,] 3,35,
object 36, 40 18,38 10, 16 N
17| Temperature 10, 30,19, 13,119, 18, 32, 30,] 19, 15, 2,14, 121,17,|21, 36, 35, 28,| 3,17,
22, 40 a9 36, 40 21,161 3,17 17,25]|35,38| 29, 31 21,18 30,29
18] Brightness 35,19 2,18, 32, 35, 32,1, |32,35,|] 32 18, 16,1 13,1 1,6 |19,1,] 1,18
6 18 19 1,15 1.6 26,17
18| Energy spent by moving 5,19, |28, 35, 19, 24,| 2, 15, 6,19, [12, 22, 35, 24, as, 38,34, 23,
object 9,35 | 6,18 3,14 19 37,18 |15,24) 18,5 19,18 16,18
20| Energy spent by non-moving| 35 18,2, 28, 27, 3,35,
object as, 32 18, 31 31

95



27

M
oo

29 | 30 | N 32 | 33 | 34 | 35 | 6 | 37 | 38 | 39
5 -
Undesired < T g
Result E = g _ s | 3
s 3 =8 2 = < o =
{Conflict) 5 3 £ 2| A 2 = = i
; E 2 £ | 5 s 2 - E
E | & |3 | 2 | = s | < | &
E =] =
= (s | £ 51zl Elz1ol2]% s
Sl i |d 2|2 | 2|2 |E [ |®|&a]|z
Feature 2 |e | & |z HEREREEREREEE RERE
= 3 3 £ g z o o
To Improve E 2 g g 5| & 1S |8 £ g z | 3
& < < = =| = < & < o (] - a
1 | Weight ot moving abject 3,11, |28,27,|28, 35,| 22, 21.| 22, 35,( 27, 28, | 35,3, | 2,27, | 29, 5, |26, 30, |28, 29, |26, 35,1 35, 3,
1,27 {35,26| 26,18 (18,27 (31,39 1,36 | 2,24 |28, 11| 15,8 |36 34 26,32 18, 19 24, 37
2| Weight of non-moving object| 10, 28,|18, 26,| 10,1, | 2,19, |35,22,] 28,1, | 6,13, | 2,27, 19, 15,] 1, 10, |25, 28, | 2, 26, | 1, 28,
8,3 | 28 |as,17(22,37] 1,30 8 | 132(208.11]| 29 [26.39|17.15| 35 (15 as
3 | Length of moving object 10, 14,128, 32,110, 28,{ 1,15, | 17,15 | 1,29, |15,29.] 1, 28, [14,15,] 1,19, | 35, 1, |17, 24,| 14, 4,
29,400 4 |29,37(17,24 17 | 35,4 10 | 1,16 | 26,24 (26,24 26,16(28, 29
4 | Length ot non-moving object 15, 29,]32, 28,] 2,232, | 1, 18 15,17,] 2,25 a 1,35 [ 1,26 | 26 |30, 14,
28 3 10 27 el 7,26
5 | Area of moving abject 20,9 |26,28,] 2,32 [22,33,] 17.2, | 13,1, |15,47,[15,13,] 15,30 | 14,1, | 2, 36, |14, 30, 10, 28,
32,3 28,1 |18,3926,24|13,16] 10,1 13 |26,18}28,23| 34,2
§ | Area of non-moving object 132, 35,126, 28,1 2,29, | 27,2, [ 22,1,)40,16{ 16,4 | 16 |15,16) 1,18, ] 2,35, | 22 |10, 15,
40,4 | 32,3 [ 18,36 |38,35| 40 36 |30,18 17,7
7 | Volume ot moving object 14,1, 125, 26,125, 28,122, 21,1 17,2, | 20,1, [15,13,] 10 |[15,29] 26,1 |29, 26,35, 34,] 10, 6,
40.11] 28 | 2.16 |27,35] 40,1 | 40 |20, 12 4 |18,24] 2,34
8 | Volume of non-moving ab- 2138, 10,134, 39,30, 18,] 35 1 2,17,
Ject : 25 |19,27| 35,4 26
9| Speed 11, 35,128, 32,{10, 28,{ 1,28, { 2 24, [35,13,{32 28, 34, 2, |15, 10,[10, 28, 3, 34, | 10, 18
27,28 1,24 |132,25(35,23{35,21| 8,1 |13,12{28,27| 26 | 4,34 {27 16
10{ Forca 3,36, {35, 10,{28, 29,| 1,35, { 13,3, |15,37,( 1, 28, [ 15,1, (15, 17,]26, 35,| 36, 37, | Z, 35 | 3, 28,
13,21123,24|37,36|40,18 (36,24 18,1 | 3,25 | 11 {18,20/|10, 18] 10, 19 35,37
11( Tension, pressure 10,13, 6,28, | 3,35 [ 22,2, [ 2,33, { 1,35, | 11 2 | 35 [19,1,] 2 36, [35,24(10,14,
19,35( 25 T |21.18| 16 s a7 15,37
12 Shape 10,40,|28,32,(32,30,{ 22,1, | 35,1 | 1,32, |32,15, 2,13, [ 1, 15, |16, 29,[15, 13,{ 15.1, (17, 26,
16 1 40 2,35 17,28 26 1 29 1,28 a9 a2 34,10
13| Stablitty of object 18 |35, 24,35, 40,| 35, 19 |32, 35,{ 2, 35, |35, 30,| 2, 35, |35, 22,] 1,8, |23, 35,
30,18} 27, 39 30 [10,16| 34,2 |22,26|39,23| 35 | 40,3
14| Strength 3,27 {18,35,{15,35,| 11,3, |32,40,{27,11,| 15,3, [ 2,13, | 27,3, 15 [=29, 35,
37,1 | 22,2 110,32 28,2 | 3 a2 28 |15, 40 10,14
15 Durabliity of moving object 11, 2, 3 3,27, |22,15,}21, 39, 27,1, | 12,27 |29, 10,] 1,35, { 10,4, |19, 29,| 6, 10 }35,17,
13 16,40 (33,28 16,22 4 27 13 |29,15] 39,35 14,18
16| Durability of non-moving 17,1, 22 135,10 1 1 2 125, 34, 1 10, 20,
object {40,223 cwei ] 8,38 16, 38
17| Temparature 19,35,]32, 19,1 24 [22,33,]22,35,126,27 26,27 | 4,10, | 2,18, | 2,17, | 3, 27, | 26. 2, | 15, 28,
35,2 2,24 16 27 16 35,31]119,16 3as
18] Brightness 3,32 | 15,19|35,18,(19, 35,| 28, 26,15, 17,| 15,1, | 5,32, | 32, 15| 2, 26, { 2, 25,
32,39|28,26| 198 |13,16| 1,19 | 13 10 16
19} Energy spent by moving 19, 21, 1,35, | 2,35, (28,26,[19,35| 1,15, |15,17,] 2,29, [ 35,38 32,2 |12, 28,
object 1,27 6,27 [ 30 17,28 13,16 | 27, 28 a5
20| Energy spent by non-maving| 10, 36, 10,2, |19, 22,1 1,4 : 19, 35, 1,6
object 23 122,37} 18 16,25
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21| Power 8, 36, |19, 26, 18,38 [17,32,) 35,6, | 30,6, |15,35,] 26, 2, |22, 10,29, 14,] 35, 32,
38,3117, 27| 35, S 13,38| 38 25 2 |38, 3 35 | 2,40 |15,31
22 | Waste of energy 15,6, 1 19,6, | 7.2, | 6,38, |15,26,(17,7,| 7, 18, 7 14, 2,
16,28| 18,9 | 6,13 7 17,3030, 18 23 39,6
23 | Waste of substance 35,6, | 35,6, |14,29,|10, 28,] 35,2, [10,18,] 1, 28, | 3,39, |10, 13,[14, 15,] 3, 36, |29, 35, 2, 14,
23,40)22,32110,398] 24 |10,31|39,31|30,36| 18,31 28,38 |18, 40| 37,10 3.5 |30, 40
24 Loss of information 10, 24,|10, 35,] 1,26 26 30, 26 | 30, 16 2 22 ; ;
35 5 ;
25| Waste of time 10, 20,]10, 20,] 5. 2, 26,4, |10,35,] 2,5, |35, 16, 10, 37,137, 36,| 4,10, | 35, 3,
37,35| 26,5 28 5,16 | 17,4 | 34,10 32,18 ‘| 36,5 4 34,171 22,5
26 | Amount of substance 35,6, |27, 26,]29, 14, 15,14,] 2, 18, 35, 14,110, 36,/ a5, 14 | 15,. 2,
18,31 18,351 35,14 29 40, 4 3 14,3
27| Reliabillty 3,8, {3,10, | 15,8, 17,10,(32, 35, 3, 10, | 2, 35, |21,35,] 8, 28, [10, 24,] 35,1,
10,40) 8,28 | 14, 4 14,16 | 40, 4 10,3 | 35,19 16,11 |
28] Accuracy of measurement 32, 35,128, 35,128, 26,132, 28,] 26, 28,| 26, 28, 32,2 | 6,28, | 6, 28, |32, 35,
26,28,125,26| 5,16 | 3,16 | 32,3 | 32,3 32 32 13
29{ Accuracy of manutacturing |28, 32,128, 35,110, 28,| 2, 32, | 28, 33, 2, 29, |32, 28,|25, 10,|10, 28,028, 18,] 3,35 |32, 30, 30, 18
13,18 | 27,9 | 28,37 10 20,321 18, 36 2 s 3z 34,36 40
30 Harmtul tactors acting on 22,21,12,22, | 17,1, | 1,18 | 22,1, | 27,2, |22, 23,]34, 38, 21,22,0113,35,{ 22,2 | 22,1, |35, 24,
object 27,39(13,24| 38,4 33,28 139,35|37,35| 19,27 | 35,28 | 39, 18 a7 3,35 130,18
31 |Harmtul side effects 18, 22,|35, 22,17, 15, 17,2, | 22,1, 1 17,2, |30, 18,]35, 28,135, 28,] 2,33, | 35,1 |35, 40,
15,39 1,39 |16, 22) 118,39 40 40 35,4 | 3,221,400 (|27, 18 27,38
32 | Manufacturabliity 28,29,| 1,27, | 1,28, [15,17,| 13,1, |18, 40,113,28,] 35 |35,13,| 35,1235, 19,| 1,28, 111,13,
15,16 | 36,13 | 13, 17 27 26,12 1, 40 81 1,37 | 13,27 1
33 | Convenience of use 25,2,]6,13, | 1,17, 1,17.|118,16,| 1, 16, | 4,18, |18, 13,|28, 13,| 2, 32, |15, 34,132, 35,
13,15,] 1,25 | 13,12 13,76 | 15,391 35, 15 39, 31 34 35 12 29, 28 30
34 | Repairabiilty 2,27, 2,27, 11,28, | 3,18, |15,13,( 16,25 | 25, 2, 1 34,9 | 1,11, 13 §1,13,) 2,35
35,11 |35,11{ 10,25 e d | a2 BN 10 2.4
35| Adaptabitity 1,6, |19,15,] 35,1, | 1, 35, |35, 30,] 15, 16 [ 15, 35, 35,10,]15, 17,35, 16,| 15, 37,[3s, 30,
15,8 |28,16| 28,2 | 16 | 29.7 29 14 20 1,8 14
36 | Complexity of device 26,30,| 2,36, | 1,18, 26 14,1, ] 6,36 |34, 25| 1,16 |34, 10, 26, 16 19,1, |29, 13,| 2, 22,
34,36 | 35,39 | 26, 24 13,16 6 28 35 28,15|17,19
37 | Complexity of control 27,26,| 6,13, |16, 17,| 26 2,13,12,39,1209,1,|2,18,| 3,4, 36, 28,135, 36,127, 13,111, 22,
2B,13] 28,1 | 26,24 15,17 130,16 | 4,16 | 26,31 | 16,35 | 40,19{ 37,321} 1,39 |38, 30
38 | Level of automation 28, 26,| 28, 26,] 14, 13, 23 17,14, 35, 13, 28,10| 2,35 | 13,35(15,32,| 18,1
18,35|35,10{ 17,28 13 16 1,13
39 | Productivily 35,26,(28,27,| 18,4, | 30,7, |10, 26,10, 35,| 2.6, |35, 37, 28, 15,[10, 37,14, 10,] 35, 3,
24,37 15,3 | 28,38 | 14,26 (34,31 | 17,7 | 34,10{ 10,2 10, 36 14 34, 40| 22, 38
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21| Power 26.10,]19.35,] 16 | 2,14, | 16,6, | 16, 6, 10, 35,28, 27,| 10, 19 |15, 20| 4, 24,
28 | 10,38 17,25 19 19,37 38 |18,38 10,6 | 19
22 | Wasts of enargy 26 19,38, 1. 13, 3,38 35,27, 18,1010, 18,} 7, 18,
: 7 132,15 2,37
231 | Weste of substance 35, 28, | 28, 27,|27, 16,| 21, 36,| 1,6, |35, 18|28, 27,| 28, 27,|35, 27,
3,18 |18,38}39, 1 13 24,5 112,21 |18,38]| 2, 1
24| Loss of information 10 10 19 10,19 ] 10, 19
25| Wasia of time 20, 10,)28, 20,135, 29,| 1,19, |35,38,] 1 |as, 20,
28,18(10,16( 21,1826, 17| 18, 18 10,6
26| Amount of substance 14,35,{ 3,35, 3,35, { 3,17, --|34,20,1 3,35 | 35
34,10110,40| 31 39 116,18 31
27 | Redlability 11,28, 2,35, |24,27,] 3, 35, |11, 32,21, 11,] 36, 23 ({21, 11,
3,251 6,40 10 13 27,18 26,1
28 | Accuracy of measurement 28,6, 28,6, 3,86,
32 32 32
29| Accuracy of manufacturing 3,27 | 3,27, 32,2
40 il
30| Harmtul factors acting on 18,135,122, 15,1 17,1, 122,33,| 1,19, | 1,24, | 10,2, |18, 22,]21, 22 |33, 22,122, 10,]35, 18,35, 33,
object 37,1 133,28/40,33} 35,2 |32,13| 6,27 {22,37) 31,2 | 35,2 |19,40] 2 34 29,1
31 | Harmtul side effects 15,35,|15, 22,{21, 39,122, 35,{19, 24,{ 2,35, {19, 22,| 2,35, (21,35 10,1, 10, 21,| 1,22 | 3, 24,
22,2 (33,3116,22 2,24 | 39,32 [3 18 18 | 2,22| 3 29 39,1
32| Manutacturability 1,3 | 27,1, 135,16 (27, 26,|28,24,|28,26,| 1,4 | 27,1, |19, 35]15, 34,|32, 24,] 35, 28 |35, 23,
10, 32 4 18 27,1 | 27,1 12,24 3 18,16 34,4 | 1,24
33| Convenience of use 32,40,] 29,3, | 1,16, |26, 27,113, 17,} 1, 13, 35,34,| 2,19, |28,32,] 3,70, | 4,28, |12, 35
3,28 | 8,28 25 13 1,24 24 27.22110,34
34| Repairability 1,1 {11,29,| 1 4,10 | 15,1, | 15,1, 32,1,] 2,28,
2,9 |28 27 13 248, 16 10, 25| 10, 25
35| Adaptablitry 35,3,1 13,1, | 2,16 | 27,2, ] 6,22, [19,35,] . 35,281 3, 35,
32,6 35 3,35 | 26,1 |29, 13} 15
36 | Complexity of aavice 2,13, | 10,4, 2,17, (28,17, 27,2, | 6,29 | 13,3,
28 {28,185} 13 13 | 29,28 27,10
37 |Complexity of control 27,3, |19,29,§25,24,( 3,27, | 2,24, [35,38(19,35,} 18,1, | 35,3, ( 1, 13, |35, 33.{18, 28,( 3, 27,
15,28139,25| 6,35 |35,16| 26 16 |16,10]15,19{10,24|27,22| 32,9 |29, 18
38 | Level of automation 25,13) 6,9 26,2, 18,32, 292 28,2, | 23, 28 |35, 10,{ 35, 31 | 24, 28, 35, 13
19 19 13 27 18,5 35, 30
39} Productivily 289, 28,|35, 10,] 20, 10, 35, 21,| 26, 17,]35, 10, 1 3s, 20,| 28, 10,{28,10,|13,15,| . .- 35,38
10,78 2,18 | 16,38 )28, 10 19,1 |38, 19 10 §29,35{35 23} 23
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21 | Power 18, 24,132,15,] 32,2 |19,22,] 2 35, |26,10,|26, 35,{ 35,2, |19, 17,120, 19,|19, 35, 28, 2, | 28, 35,
26, 3t 2 31,2 18 34 10 10, 34 34 30, 34 16 17 34
22 | Waste of energy 11,10, 32 21, 22,121, 35, 35,22,1 2,19 ; 7,23 | 35, 3, 2 28,10,
as 35 2 2,22 1 ; 15,23 29, 35
23 | Waste of substance 10, 29,116, 34,35, 10,133, 22, 10, 1, |15, 34,|32, 28,| 2, 35, |15, 10,| 35, 10,| 35, 18,35, 10,| 28, 35,
39,35]31,28124,31130,40{34, 28| 33 2,24 |34,27)| 2 28,24110,13] 18 |10,23
24[Loss of information 10, 28,] < §22,10,]10,21,] 32 : 35,33 35 |13, 23,
23 | it | 22 i
25 | Waste of time 10, 30, 24, 34, 24, 26,135, 18,135, 22,135, 28,( 4,28, | 32,1,| 35,28 | 6,208 |18, 28,}24,28,} -
28,18| 34 18,39 34,4 |10,34} 10 32,10 35,30
26 | Amount of substance 33,30135,33,} 3,35, 29,1, |35,29,] 2,32,] 15,3, | 3,13, 3,27, 1 8,35
28,31 40,39}135,27 25,101 10,25| 29 27,10 28, 18
27 | Reliabliity 11,32,127,35,] 35,2, | 13, 35,113, 35,]27,40,|11,13,| 1, 35,
1 2,40 {40,26] - 8,24 1 28 27 | 29,38
281 Accuracy of measurement 5 11, L 28, 24,| 3, 33, 13, 35,27, 35,| 26, 24, 28, 2, |10, 34,
1,23 122,26 (39, 10( 25,18 17,341 13, 11 2 10,34132,28110,341 28,32
28 | Accuracy of manufacturing |11, 32, 26, 28,| 4,17, 1,32, 125,10 26, 2, 26,28,]10, 18,
1 110,36 34,26 35,23 18 18,2332, 3%
30 | Harmful factors acting on 27,24,128,33,| 26, 28, 24,35, 2,25, |35,10,{35,11,|22, 19,{22 19,{ 33,3, |22, 35,
object 2,40 | 23,26 10,18 2 28,30 2 22,31(29,40(29,40| 34 13, 24
31 | Harmtu! side effects 24,2, 3,33, | 4,17, 19,1, ) 2,2, 2 22, 35,
40,39 | 26 |34,26] - at | 27,1 18, 39
32 | Manutacturabliity 1.35, 24,2 2,5 |351,]213,]27.26,| 6,28, | 8,28, | 35,1,
12,18 13,16 11,9 15 1 1,1 1 10, 28
33| Convenience ot use 17, 27,125, 13,| 1,32, | 2, 25, 2.5, 12, 26,|15, 34,32, 26, 1,34,1 15,1,
8,40 | 2,34 |35, 23| 28,30 12 1,32 | 1,16 12,17 12,3 28
34 | Repairablilty 11,10,| 10, 2, | 25, 10 {35, 10, 1,35, | 1,12, 7,1, | 35,1, 34,35, 1, 32,
1,16 13 2.16 11,101{ 26,18 4,16 |13, 11 7.13 10
35 | Adaptabllity 35,13,] 35, 5, 35, 11, 1,13, |15, 34,| 1,16, 15, 29, 1 27,34,135, 28,
8,241 1,10 32,31 3 1,16 | 7,4 37,28 as 6,37
36 | Complexity of device 13,35, 2,26, |26, 24,|22,18,| 18,1 {27,26,( 27,9, | 1,13 |29, 15, 15, 10,1 15,1, {12, 17,
1 10, 34 32 29, 40 1.13 | 26,24 28, 37 ar, 28 24 28
37 | Complexity of control 27,40,{26, 24, 22,1%,| 2,21 | 5,28, 2,5 |12,26) 1,15 15,10, 34,21)35,18
28,8 | 32,28 29, 28 11,28 37,28
38 | Level of automation 11, 27,}28, 26,28, 26,) 2,33 2 1.26,§1,12, | 1,35, | 27, 4, |15, 24|34, 27, 5,12,
32 {10,34|18,23 13 34,3 13 1,35 10 13 35,26
39 | Productivily 1,35, | 1,10, |18,10,]22,35,132,22,135,28,| 1,28, | 1,32, ]} 1,35, {12,17,{35,18,] 5, 12,
10,38 )34,28( 32,1 |13,2418,39] 2,24 | 7,19 |10,25{28,37{28 24 27,2 {35 26
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