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SUMMARY

1. Title

The Water-Proof of Structures in Electric Power Plants

2. Periods Of Study : 1993. 7. 26 ~ 1995. 7. 25 (Total 24 Months)

3. Objective and Necessity of the Study

New construction methods, new materials as well as new construction 

management techniques have been developed and introduced actively, as the 

power plant strcutures become more variable and complicated. On the other 

hand, few studies and guidelines exist concerning the waterproofing methods 

and defects for power plant structures of various types of structures, 

characteristics and site conditions, which lead great defficulties in selecting the 

adequate materials and construction methods for a certain site condition and 

structural characteristics during the design stage. Also consecutive defects and 

leaking problems occur due to the false applied existing materials and 

construction methods without detailed investigation.

Consecutive occuring of this kind of problelms has been discussed, but 

fundamental improvement of the work is not major matter of interest. 

Contractors of waterproof have been relied upon only conventional methods 

or experiences without any research works which give guidelines and can 

improve the waterproofing methods.
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Water leakage and repair works in • power plant structures may bring 

- safety accident, economic loss and inconvenience. If reinfocing bars corrode 

due to the leaking water, cracks in concrete structures grow very fast 

which results structural safety problems.

In this study, right and appropriate waterproof materials and construction 

methods were suggested for different site conditions and structural 

components by investigating characteristics of power plant structures, 

waterproofing materials and methods of existing power plants, performance 

of waterproofing systems, cause of leakage as well as currently selling 

waterproof materials.

4. Contents and Scope of the Study

Contents and scope of the study are summarized as followings with the same 

sequence of the main report

Chapter 1. Introduction

Study needs, background, purpose and processes are introduced.

Chapter 2. Analysis of Waterproof Methods and Materials

1. Classification of Waterproof Methods

Generally waterproof methods are classified in accordance with the materials 

used. In this study, however, they are classified in accordance with the purpose, 

method of heat treatment, location of waterproof, type of structure and form of
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waterproofing layers in order to provide the engineers helpful information when 

they conduct waterproofing related works.

a. Classification by Purpose of Work

Overall waterproofing methods include methods of glue attachment melting 

attachment, adhesion attachment as well as spraying. Local waterproofing 

methods treating the weak or defected parts include the methods of 

injection, grouting and spraying.

b. Classification by Heat Treament Method

Layering method using melted asphalt compound and felt, and attaching 

method by melting the surface of sheets are clasified as hot method, while 

attaching method using glue under normal temperature is classified as cold 

method.

c. Classification by Location of Waterproofing Layer

This classification includes external waterproof, internal waterproof, double 

wall waterproof, structure itself waterproof and local waterproof for 

penetrated or terminal parts.

d. Classification by Construction Location

Vertical parts, horizontal parts and drain area are in this classification.

e. Classification by Type of Waterproof

Types of waterproofing layers are classified as impermeable membrane, 

permeability reduction layer or other detail treatment

f. Classification by Waterproofing Material

This classification is the basic method of classification which includes 

asphalt system, mortar admixture, high polymer compound and other
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special materials.

g. Classification by Fixing Method

Methods of fixing membrane sheets to structure are classified according to 

the existence of space between the waterproofing layer and the base which 

include full attachment, partial separation, partial attachment, continuous 

attachment, mechanical attachment and etc.

Above mentioned waterproofing methods are classified in various ways for the 

purpose of convenience, while the summarization of characteristics are followed 

for each waterproofing materials in accordance with the classification in the 

Korea Standard Specification of Architecture Construction.

2. Membrane Waterproofing

This method is most generally and widely used which forms a certain 

impermeable layer on the structure body, which includes asphalt waterproofing, 

improved asphalt waterproofing, sheet waterproofing, coating waterproofing and 

complex waterproofing. In this section those characteristics and applicability 

were introduced.

a. Asphalt Waterproofing

This method is forming many layers of felts and roofings using melted 

asphalt Pro's and con's, types, method of attachment and applicable 

systems are explained in detail.

b. Improved Asphalt Waterproofing

Improved asphalt sheet is made of polymer materials and a certain type of
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asphalt for which improved the difficulties of treatment and weak points of 

normal asphalt. Characteristics and performance of the improved asphalt 

and relevant materials.

c. Sheet Waterproofing

This single layer membrane material is made mainly of synthetic rubber 

and resin compound, which is flexible and easy to handle. Pro's and con's, 

types and applicable systems are introduced.

d. Coating Waterproofing

This method is forming a certain thickness of waterproof membrane by 

applying coating materials on the surface. Material characteristics, types 

and applicable systems are introduced.

e. Complex Waterproofing

Combining several waterproofing materials leads good water tightening 

capacity by supplementing each other's defects. Those composition and 

applicability are mentioned.

3. Saturation Waterproofing

Saturation waterproofing improves the water tightening capacity of concrete 

by infiltrating the inside porosity. Waterproofing admixture is added during the 

mixing of concrete, or compound can be applied on the surface of hardened 

concrete. Principles of saturation waterproofing as well as characteristics and 

types are explained in this section.

4. Metal Plate Waterproofing
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This , method uses the welded anticorrosive metal such as stainless steel plate 

on the target surface to achieve waterproofing effects. Material characteristic 

and applicable systems are explained.

5. Other Waterproofing

Besides the above mentioned waterproofings, bentonite, waterproof cement, 

metal oxide and FRP are introduced concerning their characteristics, types and 

applicable systems.

6. Sealing

Sealing material is used for various location even though it is not the major 

material of waterproofing layers. In this study, waterproofing system relying on 

sealing«materials was basically avoided. For the right and adequate usage by 

the engineers, however, characteristics and application for different type of 

sealing materials are explained in detail.

7. Quality Standard of Waterproofing Materials

Quality standard for waterproofing materials required in KS and JIS are 

shown in this section. ,,■

Chapter 3. Characteristics Related with Waterproofing 

of Power Plant Structures

In Chap. 3, structural as well as environmental characteristics of power plant 

structures were analyzed by inverstigating the drawings, sites and related data
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in order to decide the principal research direction. The analysis were performed 

in two major parts, i.e., superstructure parts (wall and roof) and underground 

parts.

Turbin hall, which has complicated waterproofing systems unlike the odinary 

structures, was selected as the representative of the superstructure parts, while 

the tendon gallery of nuclear power plant and the cable room of conventional 

thermal power plant, as the representative of the underground parts. The 

structural characteristics of the object structures, part by part, were analyzed. 

Analysis focus was concentrated on the environmental characteristics because 

most of the power plants are located on seaside or riverside.

1. Structural Characteristics

The structural characteristics may be summarized as follows : Flat roof area 

is very wide with light weight concrete layer on deck plates which may be 

easily affected by the factors of deterioration such as external atmosphere and 

vibration. Vertical parts are composed of sidings attached to steel structures 

with many via-ducts and facilities, which consequently have many weak points 

of waterproofing and are easily affected by wind. The underground parts which 

is a thick structure with many via-ducts have higher groundwater level and 

water pressure due to the seawater level than ordinary inland structures. The 

seasonal groundwater level varies much due to the large area of the building 

structures.

2. Environmental Characteristics
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The environmental characteristics can" be summarized as follows : The 

superstructure part is affected strongly by sunrays, wind and salt because of its 

local conditions on shorelines. High temperature condition is maintained on 

ceiling parts, which activates the deteriaration of waterproofing layers. 

Waterproofing systems are often damaged during the installation of additional 

facilities on roof. Groundwater movement is much expected due to the 

relationship between building base level and seawater level, the difference of the 

tide and tidal and the site excavation.

Those structural and environmental characteristics are analyzed and explained 

for each influencing factors.

Chapter 4. Site Investigation of Waterproofing of Power Plant 

Structures

In this chapter, site investigation and analysis of waterproofing systems of 

power plant structures are introduced according to the following steps.

1. General

From November 1993 to Feburary 1994, the first site investigation had been 

conducted for Uljin, Gori, Wolsung and Youngkwang nuclear power plants and 

Boryung, Samcheonpo thermal power plants. Detailed investigation for special 

parts of the plants were also conducted if needed. Major investigated items are 

such as waterproofing systems for different parts, special features and problems 

of waterproofing systems, water leakage conditions, type of defects, seasonal
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variation of groundwater levels, etc.

2. Investigation

Current status of waterproofing for the 6 power plants were examined and 

recorded for each item in a certain form. Drawings, histories and problems were 

collected as the analysis data, and photos were also taken. Those investigated 

data are summarized in the main report for each power plants.

3. Type of Defects and Analysis of Influencing Factors

On the basis of the investigated data, common defects were analyzed and 

improvement directions were established. Specific leakage conditions were used 

as the basis of partial repairing method.

Chapter 5. Determination of Optimal Waterproofing Material, 

System and Construction Method

As some of the currently used waterproofing materials and systems are found 

to be improperly applied for each building type or enviromental condition, 

adequate methods or systems are required to determine the proper materials and 

effectiveness of waterproofing.

In this chapter, sequential process to determine the optimal waterproofing 

systems and methods are explained.

1. Determination of Waterproofing Systems and Methods for 

Superstructure parts
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Roof flat area consists of the major waterproofing system in superstructure 

parts. Determination process of the roof flat area is as following : Building 

importance, site climate condition, structure suface condition are examined and 

materials are selected. Standard waterproofing methods and systems are 

examined and estimated. Waterproofing system is determined considering the 

site, environmental and design condition. In next stage, materials and attachment 

method are determined. These sequential processes are explained in each section 

and summarized in Fig. 1 as a flowchart.

2. Determination of Waterproofing Systems and Methods for 

Underground Parts

Conditions of underground parts are relatively simple, while those of the 

superstructure parts are complicated due to its variety.

First, required performance is examined and items for determining 

underground waterproofing are considered. Applicability to the structural and 

enviromental conditions are examined and finally the optimal method and system 

is determined Flowcharts of determination is shown in Fig. 2.

Introduction of systems for other detailed parts follows by the 2 major 

determination processes.

Chapter 6. Waterproofing Performance Tests

Performance tests were conducted in order to examine the applicability and 

effectiveness of previously studied waterproofing systems and to propose the 

improvement directions of the waterproofing systems.
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Performance tests are restricted to the major performance of each parts 

without the basic tests for material properties.

1. Accelerated Heat Deterioration Test

Related performances of materials applicable to roof waterproofing system 

were compared and estimated through high and severe temperature condition.

2. Ventilation and Swelling Test

Purposes of the test are to confirm the swelling phenomena which is the 

major affecting factor to deteriorate the waterproofing function, as well as the 

effect of ventilator which reduces swelling phenomena.

3. Temperature Effects Test

Purposes of the tests are to investigate the temperature effects of external 

environments such as sunrays to the waterproofing layers as well as to suggest 

excellent waterproofing systems. Tests are conducted for the waterproofing 

systems of existing power plants as well as for the improved systems.

4. Penetration Test for Inorganic Saturating Waterproof Agent

Actural degrees of saturation and absorption of inorganic saturating 

waterproof agent, which is not revealed yet, were tested and analyzed using 

mortar penetration tests.

5. Capacity Test of Drain Age Membrane

S—27



Purpose of the tests are to observe whether draining capacity is maintained 

when emborsing type draining membrane is installed, and to observe actual drop 

down effects of groundwater level.

6. Expanding Tests of Retardative Expanding Rubber Waterstop 

Inconvenience in construction and uncertainty of performance is encountered

when a conventional waterstop is installed in the concrete construction joint 

Tests were conducted to observe the expanding characteristics and the effects 

of leakage prevention of retardative expanding waterstop which is expected to 

be convenience in construction and be watertight.

7. Tests of Protective Block Combined with Thermal Insulation

' Several types of protective blocks on thermal insulation which were suggested 

as roof waterproofing system were tested. Deflections of thermal insulation and 

compression characteristics were used as determination data for thermal 

insulation.

;, i' ■ t i

Chapter 7. Workability and Economic Analysis of Waterproofing 

Systems

Workability and economic analysis were executed for the conventional 

waterproofing systems and methods and for the proposed ones.

1. Workability Analysis

Direction of improvement and suggestions for applications are proposed for
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each classified waterproofing methods to make the research results extremely 

effective.

2. Economic Analysis

Construction costs were estimated and analyzed for each materials and 

waterproofing system considering the economic analysis factors. Estimation 

techniques for life of waterproofing layers, which provides good references to 

the designers.

'Guidelines of Waterproofing Practice' is published separately, with which 

relevant designers, constructors and supervisors could use the research results 

friendly.

5. Research Results of the Study and Suggestion for Application

1. Research Results

a. Waterproofing methods and materials related to power plants were 

classified in several ways according to the purpose of use.

b. Waterproofing characteristics of power plants as well as the improvement 

directions in future were established which lead the relevant engineers in a new 

way of consideration.

c. Waterproofing systems and methods were systematized in oder to be 

applied adequately considering the structure parts, structural and environmental 

conditions.

•v
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d. Directions,of improving durability of waterproofing layers were established.

e. Testing method was established to inspect the effectiveness of waterproof

ing system.

f. Economic analysis technique of waterproofing method was suggested.

2. Suggestions for Incrementation Plan

a. Use as the, guidelines of .waterproofing methods to be used effectively for 

different building usage, types and parts during the design or construction stage.

b. Use as the fundamental data to revise the relevant specifications of

waterproofing , : v. ■
c. Use as the materials and data to shift the way of, thinking to realize the 

importance of waterproofing.

d. Use as a reference for the design, construction and supervising of ordinary 

building construction.'

e. Use as a reference for practical engineers to determine the waterproofing 

systems.
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<5. 2.1>

dhB)iye|]^ AlH

6. e#

(1)

1) : #4^#E(Rock Asphalt), sj)o]aoMi#E(Lake Asphalt),
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Aj-o}- ^ .

2) : ^ihi4ti-|E(Gilsonite), 315314 (Glance Pitch), 34- 

H45 (Grahamite) #

3) 4*1^5 : 55.44 e 4-515 (Straight Asphalt), *5# o}5#

5(Blown Asphalt), ^3)-^:—(Asphalt Compound) #

(2) 3. sb) *14

1) *7114 : 4#% #451, #41*1, 452# ### #

2) *444 : 4144, 14-4444, 2*4-4 A **4*4 #

3) * 4 * : *7lH *##, *7114 *##, *7lH #7114 *##

(3) 2*7} ###

1) 1444 : 4^to, 4= #

2) 442*711 : 7} # ^ - *12*, EPT*l2*, 15#2* ^

U]7>%^ - #4*443* #55 = l2*(4* = #2*), 

#445*142*

3) ih4*47ll : l7>54 - 5*414, #5143-14 4345^

1144 - 4*4*44, #44^415*44

(4) ^^.44—(Bentonite, 4 51)

(5) 7] 4

7. ^-*#1 37^18-^011 4# e#

7>. 11*1(4141*1)

1541 1*4 7>4 H44 41*155, =4-44* 114 1*4 1^1 

5 1** -§--§-4^1^, aIe.1^ 4145., sil** 414 1*4* 25

—14—



44 444 3444*

14*1* 34* 1#* 137}47} 1124 -tM-EUt}] 4*4* 33El 

41* 7}1*4* 4* 331 12, 4* 4144 344* 4*4* 4

44 434711 34434 #4. na)4 44443 3134* 444 #1, rz. 

*443 3*4 44 4#*42 * -#-44 44314 44 44444 24# 4 

444-fc 444 44. 2# *7l039)144 444 42* 4*4 4 t 14* 

44444 4#*3 #*W4 44 4444 2*37l 4*4 4*4* 14* 

144 44*4—2 4*4 7]-* 444 4"4-4.

4. 4*31*1

14*13 4*4 #444 ALC4 4 PCI *4 *444 2424 4^4* 

4** ^*47] 4414 4*#* 2 2:42 4*1 *44* **44. #4 4 

*4*** 24*4* 44 *244 4*4 44 4**4 1432# 4244 

2 44

4. **34*4

4**4 **(BUstering)4 44 14* 4**4 *24* 31444 44 3 

131*3* 4*3 4*4* 444 44 *14 4444 44*22 4*** 

I232 444 3443 327} 14* 344 4#3 344422 41 #1 4 

2#2* 4*4* 44 244 3*1, 3*1 34 *1 *11 14.

34 *444* *!#1 42#2* 1*4 *1* 4*331 4* 321, 

331 1 3*1 *1 2# 4*247} 34 34* 4*4-2 14 g* *114 

2 44. 23 4 4**4 4*1 444 * 247} 11 4** 34144 34 

42* **322 4441 4*44 31 4131 3*432 14.

-15-
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4.

#4*# 4 #44=44 4444 #444 4S)7l 4*4 444 43)3

4 £#4##* 444 7)*4 444# #3* 44 4-71 4)44 444 *#3

3. 444 44=437} 3*# #4433 £444 3)# 44°)4.

444-44 4444444 4444 37)] 44 #44 *#33 #43:47} h#

4, 44=44 444 44M4 444 44=444 444 #4 4444 4*#t)] 

4# *#33 4444 443, 44 443 *4=4-7)) 44. 4 4* 44#4 4 

44 44=44 44437} 4344 44=44 44### 4447)7} 444# 4 

44 314.

444444# 444 #44443 £333 44=44 444 3)3 #4 44 

44 3443 444 44=4 44* 444# £# 3)4# 444 3)34 44 4 
#44# #443* 3*47)7} 4## 444 3)4.

£44### 37)] 44*#4 4#4##33 **# 4= 3)4.

(1) 44*#

4*443 444 3)3, 444 444 3)3* 4&4 3*4 a}*

4# 4#33 44=434# 335)14 *#44 4443*3 *#4 3)4.

(3# 2.2) 44=44 #44#

-J6-



(2) eM##

#4=#4 4# aM41 ^0] 444 7^i- #4=#4] #3E#

*}fc #1M4. ^lE- #4=4] ir #3E#5]4]## ^1E#& A]~g-^>jl 5&JL, £# #4=

4]fe #4=# ####7}]* A>#5>fe ##o] ol-g-SliL ^4.

4. 7l?D3 3-###

<g#M]# A]H tij-^dl] A]~g-£]al 4##4] ^ ^4>j]#

A>-g-5>A] &2 4^ #^#S]4]##& #A] #4 s)4# 24##

5. 2.^43., 2 2<§##4] a]es. ^44^. ^ <44.

<

-27-



n 2m SMEflei

1. #4=

7}. ‘Rtl ^

#4=^ 4-7)4 #45 to ## 7^oi Tii^oi 4§^a«n

*\S- 4444 &e ^to^A) #4^4 4944 a

M 31 #1^2) f-54 44 ##4 4-?- 4444. 44^ 44-44=4 5M 4 

its 44=4^2) ##* 4-4-4 4°14. ’ '

o ^4-5244=4494 

° ^-45544=4494 

o 4^-5244=4494 

o 4to#44=4494 

o 44^#4t"4444 

° 4444=4444

d>^E 44=^^ 5-4 4444°14 1-519-4, #445.5 to#= #5, -f- 

4# 44 444 “litis 449 44 4=4 445.5. 44492) 44444= 

4 41-44=, 454 44444 4°1 4-5 4 #4 4°1 Ai-g.-si-cr 4541 A) 9^5 

A}-g-to $14 44=4444.

4iz#54] 2)4 2]44 4£# 4^4444 445.5 44 444 4 to 4=4 

4 444 4445 44 4441 44444 444 4444 44, 44 444 

4444 4-4 4^14 °> 4:4.

5#, 44=21 4444 4441 44 444-7)1 44=94 95# 44# 4= #5.4, 

44=9# 4949 9-4447) 4] #4 #5.# 9-9H19 9949 ^^47} 94 

4-4, 7)#o] # ti>%»)]^ 4## 94& 4-8-4-715 to, 9-9-455 44# 9-4

-18-



-& 6]-g-#* * 4**4 ##* *441 -g-o1#4. n.^14 -g-g-o^^E a}-§h #

# #7114 A>3IS1 4l#ss 4^ 44# *#* -fl-sH, *JE##41 4

# ifl^, 44**41 tfl# 4## * zj- a}-§-41s.<2] #*# aI^esI #441

42] ^}7\ 44 44. o] 44is. *s#E 4**441* 4*4 4* 4-444 

44. ,

(1) <9- 4

o o>^#e^oi 44^a]4s1e-5. #*4 44. 

o #44, 444*1 **#4 4**4 441 #7} -g-444. 

o *4 <4 4##

o 44# #44 ##*^0] 44.

o 4## ##41* 7>#4 o}^#E4 4*& *4 4^#g. ^#^h4 41s 

7> 7>*#4.

0 a}*# 44 °1 44 415. ^ 4*44°1 *444.

0 7>4°1 44.

(2) 4 4

o 4-714 41*44 5*4* 4*41* #SA] &&** 44414 #4. 

o #4444 4* 4^ti*ol *s* #4-ol #4#4 **4* 4*7} ^

4.

o #4-0] #2:#x] %o_# 4**s] *#4°1 #44 4#44. 

o 7}#44 a}4-#e.s #7M1 *4444 #4.

o 4*ah #4# *44 4#, 4**4 4444 **444 #4s *s# 

m*4 ##o] /g# * &#.

o ###JE7> *JL, 7l*#4 O] *###, #4447} #A] %#.

-29-



4-.

44447} 44 S4 #4435. ##, ##, ### 444 g# & 

4 3414 #444-. 44as. ##44 4# ###A#s# 4-4, 44^4444 

4-444 4S44 -^4 4443#ss} #4-.

#4) 44444 4A 444a 314 4-^tM# 4444 444A#m44, 4 

44 4a#m4 4# #s# 4-a#s.4 4 #4 #4, 3.444 44 44, 444 

44# #4-4 44 4 4-a#s.4 3#### 444 4 #4 4 3M-.

<5. 2.2> 4 <5. 2.3>4 «g-4##4 4^#s4 ##W# ### 444.

<4 2.2> 44#44 ti}A#E.(KS F 4052)

# 4 :• 1 # 2 4 3 4 4 4
#4-4 CC)
##3 25°C,100g,5sec 
43)3 4*r 

##9= (%)
3144 CC)
444 CC)
#44-43 714# (%) 
#444 ' 44

(mm)
7}4 3144 CC)

85 44
25-45
3 44 
l 44- 

250 44
-5 <>1#

99 44

# 4

90 44
20-40
4 44
1 44- 

270 44 
-io 44
99 44

# 4

100 44
20-40
5 44
1 44

280 44 
-15 44 

, 97 44
8 44- 
4 4

95 44
30-50
6 44 
l 44

280 44 
-20 44

95 44
10 44 
# 4

<S 2.3> 44#W 4-A#S4 4344(JIS K 2207)

4 4 4cjo

1 > 4 44# #3344 31# 4M 34
4#4# 3443 4s.4 #44 4

2 4
S.SS4 44-

4444 4 m4 4# 4
3 4 44444 3#44, s# 4#4 4574 fe# 444 44

4-#44 4-# 4
4 4

4444 4441 #^7)44 #4 ^ 3 44 ##
4#44 #4 4-3 4 34 #44 4

—20 —



(1) 33443 *3l3(Straight Asphalt)

*9*3134 11*9 411* 4344, 9*99471 !#4

i 19 143.4 #39 *3134 *h*i *#15 65°c 4*3 #3, 3*4, 

ie, 1519 3.4.

#, 5El#4 4# 1E4 1*7} 34 49-44 *3 144 491949 3 
3443 43134 19*94 4-11*4, 4*1 154- 4}iti 9343, l
3, 9114 4^-#4.

(2) 535 43l3(Blown Asphalt)

1914 19 43*4 44 33443 *3137} 59144 1
9 250°c 1E44 9-4* 54*4 ##93# *###44 444, 193*5 
is 3*44=4 44* 7>4t1] 44 ##14 #3 4 Is, 1# 9* El* 1 
44. 944 54134 4-4 3 H* *3 4*44- 19433*5 53##

4 4# 111, 491, 451 94 4*4 134 4*7} 1* 3 4*4 45 

E44 4*4 €■ 494 19949 *935. 4-949 494- 434, 93 14 

9, 4*1935. *943 19 144*. 19935.9 *43 20-304 44 9

5 *943 1*.
(3) 4-3*5. 1#53( Asphalt Compound)

35.445. *3l3* #59 *3*5.4 411, #1, 1*1, 491 9* 7fl 

1*4 4*4 9-1*194* 1*1*1 9* 51* 435 !!!(#mW4 

44 194354 ** 99**.

1995 4** 4*5 9*4 1*4 951 494 99*4 #** 11* 

14** **. 45* #5 534*s 541* 54*3 35*1*44* 49

1* 7>4 a}3*57} 3*4*

**4 4* 11* 43* 54*4 *9914 1W 1** 4*39 11*

14 *315. 1*534* #4 199339 4 *313 i*5^7> 93 3

-21-



44 4&4. .

7l*4 3W 3^3 <s 2.4>4 4*444 44-4 *

34-* 3* MAS #4.

<£ 2.4> 4*444- 4^#s4 *4
3-as °11H2) aJ^l-B- 4I1M S) 271-8

^ s_ [25101 @ # 3 4 4^- ^^52] «1] 4% iHS-e)o TT lOOg (2510) ajTl-gS5sec. -310 2’C 710 20’C 25'C 3010
15-25 10010 °l# O O O o O O O
10-20 85'C °1# O O o O O o(l 5-) 20-30 , 7510 4# O o O O U

-S-3.&o}>^e 10-20 65 "C °1# o O O(2 $) 20-30 6010 °1# o o O

(4) o]-A#S =4-4 4 (Asphalt Primer)

43# a}A#s# 4'13:3*4H 444 444 444 4444 4s4 4. €-3.

4s, 44sss4, 441, 4s4 444 4^£s 44=4 sse), 4-a^s

44# 444 4 4441-AS a44, =444* 4s4 *4|7} #444 54 

4 4^#s4 44* 4*4. *4 &44* 4^4s =444* zz.44 44-3 

4 *4 4* #s* 4A4s* 444 A44s, 44*, ,*4s4s4 * *44 

*414 <5 2.5>4 4444 44 *4# 344, **44 *4*44- a=5H47> 

*44 4S3 4354 4444-.

<5 2.5> 4^#s =3444 *3
* s 4*4(*#) ' * 4

*3* 0>dh^H 40-50% 44A 10-204 3AS3 KS M 2204(#S* 
4^s)4 #4* 3

W’ffls 4-=* 
(Solvent Naphtha) 30-35% 3 4#

4 * * 25-30%
SA4 (Baume) 4 #4 3.^1 40—504 3 AS3 
KS M 2611(#4* 4#*)4 #4% 3

— 22—



4 4545 =4447} 4#44 1 54# 4#4 44.

1) 4545 =4-44tr #h4 = 4 4# 4 #4 4 #&44 444 45#5# 

.IL#S]1 4 ^:4.

2) 45$ 55*H 144-2. -§-•§- 45454 444 ##■& =44 4545 

44# ^4^114 #4.

3) 4544# ^ti4 4 #4 4s 42., 4444 #44 #4.

4) 5 4

° 4544- : 844 44 

» 7><|4:# : 35% 44 

o 4 # : l.o 44

4. 45#5 41#

(1) 4545 #4i (%m)

4itit 444 442,5. 4#2 4-5. #4 4t 7M?}4(% Kali),

S(JPR3$±)#4 #5MK?LMi])4 444 (Gelatine), 5454 #4 444# 44 

4# $444 4# 444. 44 44# 42 n 44 #4]# 1544 #4 #4

4 #444 45457} 444 544 €4. #, 445442.5. ea.454 $4

44 4#&4* #444# *11 #4 4.

(2) 4545 #= 3.4 (Asphalt Roof Coating)

#5# 4^t5 ## $41 #4]4 #444 444 44, 4#4#4, 444 

* $W 455. <5 2.6>4 4# 4444 444 $544. 5444 ## #5

5 444 4=4 4# 4## #h4 = 4 #4 #44 51# ## #444 4 

#, 4#, 4454* 7M4 44. 54 544 4544 4#4 42.5. 44= 5 

= 4* «m 44- #44# #4444. 54# 4442 4#1, 4##4 454,

45 454 444 454 51, », 44, 9244 #4 444 %54 4##4

-23-



nelly #4 ^ #4 #4 ###4) # 414571- #4#

1-314 44, je# 44:4 2f#, 7lBf #<144- #44 1% # -g-5

s. 544.

<5. 2.6> 4-^t5 #52.4 4 #4

€ s. yflW (# #) if 4
1-5.4 4^W : 

(1 4)
40 -50%

445 "20-30*54 KS M 2204(# 
5# 4^5)4 444 #44 4

##5 454- 12-14% 40% #4-§- 7>^4, 5541 40-50
4 # 4 18-21% 444, 5541 5044-
4 4(5#) 10-15% &#41 0.074mm#4#
4 K5IS) 9-12% 5-6##
4 4 (me) 2%

(3) #1#
■f-1## 2 ##7} nflJji- tj.°M^lS> 5# 7.>^-E)3I 4# dj-^H -Lse) *. i#g- 

dl 2.3)4 #0) !#!4.

##4 4# 1# —r- 6>^H ^E 
L Oj-^E S3g

7M(##)4 ##4 2)4 1#

444 ^44] A)% 44

y- 4141 #1 
-44^1 #1
- 44531 #1(555114) 
-7l 4-

■- 4^4^. #1
- Js.efll-4 #1 
-#1#€ #1 
-4 5# 4^4#

dl 2.3) 4^4e. #14 44

— 24—



7\) ^E_(AsphaIt Felt)

KS F 490H 544 4^4 20kg, 25kg S 30kg 441-4 4 #57} Si

4. #-4, 44 "IF4 -n"7l# #5# l#ti|]4 #444 #44 4 4 7) 41 4 9-4 # 

14* H-s 4 €44 1#4 4itit e*4 €544 *#s

4-14 «}ifEf 44# ^6)i 154-/14 Aj]2:# 4#44. € #s 4

944 ^o.b.5. Mis S4 4-8-4 s S141 €#-8-

o>^^H7> 4#4 €4# Til^-7] 5-1:45.3. aJ-^ t^g-^c»l^)

4 S144 *##4- ^9# 4 3.4. s# 4itst 44# 4^e =.

=9 till 4till 4 mu 4s4 55#* ^li S14 415# 4 (####) 4 €44^ 

45444 4511# 44 441# 57} §14. 4 44, 444 444 <4^4 4 

414* €*ss 4-8-471 S4* 43ti 94 #4 4-8-44 4*4* #4 4 

4444.

4) ^

1444 444, 44# #4 444Sr 444 °>^4H 495144* 454 

541 44-8- ti>dh4H4 &1 4444 9494 4*4 44 *-M€4.

4444 #4, 43=, 4435 44 4444 44- al 4=44

^9# 4 Si* 44-8- tij-^^-Hs. £.j£5>3 4)#€4 94* 47] 444 4-1-4 

9€* #3544 44444. 444 S 4iH4 *s, 4-5-144 #2.4, 44# 

44 99# 4] #23. #444 ti}3#E tij-d^a) 9-# 4a. 2491 4-8-43. 1 

4.

4) 2.411 91

2-41-1 44(KS F 4906)9 ti}3#a ^a] #444 #4 l~3mm#24 2. 

4* 4444 4444 #4* 4# 9 Sis# 9#4 4*23 441 444s

-25-



3. 4*44 6%#^ 4**4 4*4^- #4. *43. 444 H.

4* #44 444 $14 444 ^.3^.4 4442. 214.

4) ^344

^E.44 444* 4^43 *^4 €4 44 tij^s. #44*^

444 444 €44* 44*44 #44*# *4 44* 5* 4*4*4 * 

4357} 4*42 $14. Xlirti] hjl s|3-4 41*44, 4 €44 4 44 44 #44

4. ; , ; , ; -. ' 1 .

^3414 *44 44*4* *44- 4*4 25. *44-2 $14 44

64fs. 444 4#44 4*1" 4* 4**4433^^ 444 24* 44 4°) 

4. #, 4**4 444 4# #4 44 4441 4444 €4€ 4 #44 *4* 

444 * $15.4 4)44 444

4*44 ^344 *44 444 44* 4-*€3 *44 444 44 4444 

4 444# ^ 4444 24 424 444* 4444.

4) *4 1 ’ I , :

4s4 4^43. 4-4# zi**4 45* 4-*43. 7>#4 -455. S, $&4 ^1* 

4 f434*4 4*4 $14. 444# #444*4 #4*4 41*47)£ S44 

2 3:4-7} 4444 #44 *#* 444-4 4444 #24-4 2*4* *5 2 

44 #44 4**4 4*4 544a. $14. s€ *444 4* 4*44, #44 

444 44 S 444 4**44 #4 4*42 $14. - -

4) *4 #4 6#ti *4 #3

*4#4 *4 =3§»i 44oil 444 244 4**4

# 44# €423. #4 44* 4*444 #3. =l 44 -§-|-^ti.t *4 * 

4* 455 *4 24 7> 4*444 *4* *44 4-24:27} *4 #47} 4*4

-25-
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<a 2.7> #**#4 S *4

# 4 4 # 4 # #

*#4 444* 7l]4ti 4
444^45.4 ****** *# 
*3#341 #4-44 *44 #44 
* 7U4

Gilsonite*# , 
^3*#,
41#*#

4441 44* #* 4
*4 #4 *# 441 4^4m# 4*3 
**# 44-4^144 *4* #41 
#§>#4 4^4m# #4)4-

4444 44# a}## 4
4441 44# #444 41*44* 
##-

op-til] ^ 334 E 
op. til] ''*~JeL3*#

#44*4 #44 4*4 #45. 
# 44s. Aj-g-4 4

##*4 $3, 41*444 44 4

*4, *44*4 *3#3# 7l* 
#4

44- 5£* #%)R4 4** *3#3 
3 444-4 444s.# #414713. 
o>3#34 S3 *41* #7}44 4

3* 414,
41# 414

**** #4# 4
*4 414, #4 4* 4* 414* 
A)*44 444* #4144 4

71-4414,
41 #414

414* a>*4 4
#*# #414 3414 44* a>#4

4 41*44 #4# ##-4#
-Mye. h

**#* AH-% 4
4*4*44- *4* 4Tils. s>4 * 
3#3# 4*4-4 41*4, 43, # 
3#* #71-44

*41*3
4*31*3
41#a13

34-3#* A]#-# 4
*3 413* 1*## *#4 *#* 
4*44 43# 41*4* #4-4#

41371-4

(1) 4371)3 ## : *##4 4*-I- 4 10cm 44 #4 4#-& r^}2]Al ££ 

^ ^±1 4#o] -g-o]§>i4 z)-#4 ^4^ %C] V|* *444 **4 4# 4 

^9^ 4= $14.

(2) 4^1-4 : *#*4 ^#** 37|] SM 3*4* 4#

*4 **7> *4^ *4 °1 $14.
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M 2.7)§ 7H§4^#£4 #44§4# §44# 44# §44.

7jf4itl #§42§ 42, A}#^ 4#££ O^^E

4] #44 §# ^## §44. 4 §#§ §4 ##4 7]]44^M 42* §§ 

£441 44 44 4 §422 4^-471 4]§41 #2#£#4= l*#0)! 44 44 

44 &2 s§# 4§4 7>§4 §44 §444, 4§34(ffim<b) ^ 2§#4 

GWM-fb)41 414 4444 4^4 415^44 §2., 41 §4 4 §4=4 §#44. 

&#, §§44 2§§ ## 447114=1- §44-711 # § $1§ §#22 #41 §41 

414£ zi 4427} &44 §4 Aj§4=4 §7>4:a #§44-

4. 44=41 s.

(1) 7H#4^W tij-^^ils.

4-^24 7il44§ #§2§41 SBS, #44=44 APP* §2 4§44, 2#41 

£ 4# #44=44 #§2§ &§ 4#§ #§# §2 #4. 4aH§ #44## 

§4271- &4# ### 4 §4714- 44)71- &§ 442 W42. $%4.

#7)1 44H4§ §2=11 44 © 42# #§#4=§, © 42# §§#4=§, © 

2# #§#4=§, © 2# §§#4=§4 4§4 2§# 44 $124, #4 4§§4 

2#4#44§ 4442 r2# §§#4=§ 42+4#§ §442 &##j* 2# 

44 5§22 §§4jl $14 ##, 44-1-4 444§ <2 2.8>4 #4, §2*§ 

4 444§ <2 2.9>4 #4 §§44.

<2 2.8> 44-1-4 4# §§(KS F 4917)

44-1-4 4# §§ 4 4 1(%)
A § 15 44
B § 30 44

C § 400 44 S
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b#b '##b%r 'abb# bbb^ir Hlbbb Wm bbk 

Bb 'nbbw 'bbbz Wob bb-M Mb bvb Mfr^ b^H^b#

(Z)

’bb- blkW-k, #lkb bs^lybb lo kbb bb#b -Fb

b kH> TTbb t^blybb bbb^r -§-bb bkbbb bb bbbb '%b
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s- 98 lo 0 o bb 01- -Mr Z
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• 4£* 3-OlEO^ -§-§-0>^E6|] 6]^. #4=#4 444 W

(2) 4 #*#+£4*#

4#*^* 43*5 #4=*## #**#354 4-8-# 14# £#£*# *4 
44 *44* #4 *444 14 #41 4*4* £4*#* #-§-
#* 4*71- #4.

£4*#* -e~§-4-#£ 44-4471 4^-4 43*5# *#-& 7>

4 4 ##** ##44# £414 4% *1*4# *#7> #414.
444 1#*# #** 4435, £#£** £4*#* 4-§-4-b 4

*4 #* 444 14.
• 5#5*# -B-41444 44 #*## 444 #£

• 444 44 4444 # 41 £# *# 4-44 A9-44

3. a] e (Sheet) #**

7\. 45 #**## 4-4

4£ #4=4 *43*4 #44=4* **££ 44 44# f4^ *4* 4 

44£ 4444 #4=#* 444* ##35# £# #43*4*4 #4=4 *4 

-44, 43*5 **4 s.h.4 **4 4*4 #4 44-43. 14.

Aj-3#E yA}-7> 42. -f4=# #*##44# 7H&AMM1 4444 14 

4*# #44 4*44 4444 *.a#5 ^eflti.4 441* 514£ #4=#4 4 

*44 4=4=43* 13.47] *4. 4-44 3*4- 7IIS.4 7M4- #41 4#44 4 

4* #4=4£71- 7)1 #43 4£» #44* #44 44 *£44 4£ #4=##4 

#*#4-4 *-§-#711 414.

4?14 *4# 4-** 4-7)4 7fl#43*57]- *€44 4*4* 43*54 4

57} 45 #^6)] 5*41# 44 134 *4* 7)1 #43*5 ****35 **
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44 #49 444.

4 49 #94 #.#44 444 #4. . .

(1) # 4 : :

1) 9-3)14 44# 5-14 4^4 ##.99 44#4 4944.;

2) 494, 494, 44=944 9944.

3) 9###9#-& ^4 #4. ' -

4) #9#4 ,#44 7>til9H5.;##4 4444 #444. ,.

5) 4944 494441 4144 4s4 #444 4194 71444-7}- 44 #4

49 a}-§-7}944. ;

6) 4#4 #4495. #717} 4444 #44 444 7}#44.

7) 4## #4499 444* 494# #9#49S 7}!# 497} $4 4- 

714 444 44.

8) 49# 4444 3M ^sl7} 7}#44.

(2) # 4

1) 49 4#94 997}##4 94.

2) 99499 99# 4#494 #944 4## #441 41# 4#4 #44

4.

3) 494# 997} #444.

4) 711947} 49 4# #44.

##, 49 #99 #4 9^# 44-49 4#4 4#49 4#4 #9 4994 

44 494 9### #444. #949.4 #94#4 49 #994449 7}# 

#944, 4## 494 -£.#49 9944.

<5. 2.10>4 4 #9494 4#44 4## 44# 444
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<5. 2.10>

? 4 e e 4

7>9
z?7lt

(EDDM+IIR)

-g$Mi 41 iW s*w
-100- 4------40-

•gstoio|=
/ -§aio|E as

-100-

-S*fE||0|2
4=7] TO 
(PVC)

-40
-100-

tiSHI •§*f
-60-

-100-
-50-

-gstgioi= @44 s*f • s*f
-30-4-

-100-
-40-

5?s, ^-sajoj Alas Uloiis
y/ /—@S|0| Alas S|0|>:S

4—30-4-
---- 100---- -100-

-g|ou -S*M g*}gio|s

4-30-4- 4-30-4-
4- - - - - - - - - ioo- - - - - - - - - h

4=470
(EVA)

-gstsi

-100-

70-100 -gE|D| Alas
4-30-4-

-----------100— -100-

Ul7>%
a?70

(HR+EFDM)

■ g$|711

-70"

■gSS/a-S#
-#B|4W^T0

(CSM)

-9S<

-40 54
-100-

^#4 W70 
4=7] 

(PVC)

4IS7H g*fA|

4-------50-

•a^n-
(CPE)

-asgfj; 0|s

-100-
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4. AlJE H #14 ##

H3L#31 (7}l3L#31, 47>l3I#31)4- #44=431 Alm(4#41 4=431, 311 

1 &141 4=431)4 14=4^6,1 2141 14=1# 314# A# A]

s.4 ##4 414 mil# 31 44-Ai 4*4 3#f-7j- $14.

(1) #l3L#31 Aim 441#

7>% jl#31, u]7>% 3i#31 Aim# =444 4 ^44* 4#44 4131 

4443L AS-4-14# 1#as 4m4 A#a.4 #131 4-8-44. 1431# 1 

-8-4# 1## 414 14=#4 #44i 4444.

(2) 414=431 Aim 44##

4l3i# Aim #4#H4 M44.

(3) 414=431 Aim 71314 3ill#

<#4444=431 Aim# 3il### 4-8-44 4314 *.5. 3114# #4AS. 4m 

4 A42.4 #1, 4=s, 4=^# #31 4-8-14.

11711» 4-8-4# 1##

414 14=14 #44 4 

414. 4 a 4## 3114 

4# 44 4# #131# A 

*##-& 4-8-44 #A4, 

414 7141131 41 1 

4=14 ]#! a# 117fl 4 

1S7} 3114# 4-T-# 1 

414* #44# 4*A 

14. (rz.H 2.8) 1#A#31 Aim 14=114 # 
(143l#31)
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4. 1415

a]e 1444* #14 14*^4 #4 4#111 111 A]E 1#

4 1454* 7WRr *1M4, 44* Ih^s} &# 4?11* 0.8~2.0mm

21 ^d] A}-g-S)2 $14.

#12*7} A]Eb|] 2444- A^jq. 3. 4-jf-* Tflsfls 4*4 #4.

(1) 1 f : $1^-7JE7> €• 7>4^ 412.4, tSS = €aL4, 41#

=5.1424 *1 $14.

(2) 2f : 111327} e til7>4! tl247ll5. #511241# #1 $14.

(3) 3 f : 1115.7} ti]sl 14 til7}H #12445 41424, #5.5=.

424 41 $14.

(4) 4 4 : 11157} 121 # 1-14145 11414 ^ 2 #4#1(*J| 

lit) 41 $14.

(5) 5 4 : 11157} 121 14 #12445 #1114421 1 *###

11 $14.

<5 2.11> 71E21

7} 4 5 * 444 44

414, 445 124 14 0.8 mm °H
54 I* 144 14 1.0 mm °H
4227} *4 144 14 1.5 mm °H
*1 4227} 44 144 14 2.0 mm °H

11125 14151 114 4444 247} 45.1 114 441 44471 
1 #1# 15* 1445 a]e i&AH i ls.4 4#1, 4511 #4 44 
1 # 11* 4414. 441 7]eo) ^eaa] 4**14] tfl# *47} 2144.

1*A]E4 454 (Mastic) 14 4* #241 1^7)5* 5#l2 2 ##*
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444 44.

1) 455# A] E

#55# 5^% #1#4 144 44, @#4 0.16cm 44, #4 182cm

44444 44, 444 7ie4 #4444 #4. 

o 4 S : 50-70

° 4443c : 105kg/cm2 44 i

o 4 4 i- : 250% 44 

° #:4#5 : -35°C

° 4445- •' 210kg/cm ;

o 57l7}i 5444 : 110“C44 744 s# f 4 4444 1054s. 444 

45 #7% 40% 444 44# 45, 15% 444 4445 454 4444 

#4. i ■

o 5$o)] 2] 4 ^#7^4 : 40°OM lOOppml 5#4#4M 20% 444,4 41 

s* 10044 #4 4444s 514 #44 144 44.

= #4^44 : 70"Cl #4 44=44 714 44445 44@7>7} 1% 4444 

44.

2) 41 4 s

51# #144 144 44 @41# 0.16cm 44, #4 182cm 44444 44, 

4# 4@41 #4# 4444 #4. 

o ^ 5 : 50-70

o 144s : 84kg/cm2 44 

o 4 4 ir : 300% 44 

= 44#5 : -40 °C 

° 114S : 22kg/cm
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° 57]7>1 i4^Hv : 116"C4M 168*1# i^Ml ##44 1551^. e>]s>s] 

#£#7l-, 30% 444 ##& #£, 30% 444 1#-#:e #^4 #444 
44.

o 44 ^4# 4 : 7014*1 50ppm4 _$_e#-B)j5. 10% 4## *1&#

168*1# 44442 514 *|7lxl &o}o) ^4. 

o ##x]4 : 100 °C 4 #4 1#4 #44*1 72*1# 44442 #4#7}7> 

3.0% 4444 #4.

3) 41 *12

71-^11* ^7>*11 141-5141^*1 #14 #444 44, #4171- 0.14cm 4# 

42., 1-4 182cm 44444 44, 4#4 7] #4] 444-40]: ##. 

o # 3E. : 60-80

0 1##2 : 140kg/cm2 44 

= # # ir : 250% 44 

o 44#2 : -29 °C 

o !##5 : 22kg/cm

° 57171-1 ^444 : 93 °C 4*1 168*1# 2##4 ###4 155E1H 444 

4£57>, 25% 444 441- #db, 20% 444 1##2 #21 #444 

44.

o Aeo)] 44 24*14 : 70°c4*1 50ppm4 ^544^ 20% 441 *1&* 

5,000*1# 44442 514 *37lxi sh4= 44.

« ###4 : 100°c 4 #4 444 444*1 48*1# 44442 *)1#57>7>
0.5% 4444 44.

4) #4414 *12

o.lcm #414 5142 414 ##4714 0.076cm ##4 4*34#2 4# 2
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% 4-2-3. #4.

5) 4-545 #444# #4 a]h

#444# 4541 2# 4 Tg^§>7l] ^4A]^3I, AMM1 ^444 4

# 4=# 4-55.4 #70# 0.14cm 4447)4 s-d] 91.4cm 4^444 44 4#4 

7) #4 B3r4°> #4.

o 4445 : 18kg/cm2 44 1

o 4 4 # ■ 200% 44 

o #]#.#5 : -32"C

o : 4=4" 23m44 444 444 44.

o #^7)4 : 21 °C4 #44 4844: ^4=44 #4#7>7l- 0.5% 4444 44.

6) #4# 45

#71)7> i.5kg/m2 444 ##557) °[itl ^4#5.4 4&4 24#4 #44

6.5. 44-44 44# 4^44 I20cm4 #4.

7) EPDM 4S ■

44# 53.1^ 4# 554(Ethylene Propylene Diene Monomers)# #442.

#444 4^-# 44# 4-2-3. #7117} 0.16cm 4442., #4 ! 182cm 44444= 

44, 4# 7l#4 #4# 444°> #4. 

o 4 5 : 50-70

° 44432 : 98kg/cm2 °14 

« 4 4 # : 300% 44 

= ###5 : -59 °C 

° 4‘l 45- : 22kg/cm

o #7144 54-7)4 : 116°C44 16844 5##4 ^44 15545 444 

45#7>, 30% 444 44# 44, 15% 444 4445 454 4444
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bk kbb k% (S 

bb#b kbTE kbb bb Ibkirbb (Z 
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bb#b ## (tt)i^ kb kb #3 kkb bb Ibk 

b r: bb blob# #bb& ##bb kl^bV? lo#k kbWH

#^k ikbbTrkb #5 bkk bbiro kk klbbb kb#-k ‘^kb 

k#bb ## ks' bklk bio b# bbb a"k bbb W#?b bbb b3

*bbb bb Ht-Srbb b3 inrin bl° b# #b 
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8) 4*4 ^4 3**4 3344 4*^434 **a}iz.7} 3444 ^*4.

9) *£.344 4H# 4344 3*435- 3443 *4% 14 44

31 *47} ^4.

10) <£3:36.5.^D-^-S. 3*455 #?M 4# 434 44.

ID 31*4*44 3*4 *444 **3-53 5*7} -§-4%

(2) 4 4

1) **44 543 e.4-4 #4 €4.

2) 23*3* 415.4 ^^-4 4# A 

*7} #3471 34.

3) 344 41# ,444 #444 4 

4* 414 #4.

4) 5E.5E3 #**4 44* 13441 M 2.9) 5# #4* 4# # 

*3471 434.

5) 444 4*4 44 7> 50555 444 1^43 #44 *4 4 °> #4.

6) W4 5=3 5-4-4 3*#4 4*44- *#* *4 4 #4 #4 *47} 

504.

7) 4444 5* 44^3 54-tiJ-*31* 4*4 f-% **# *47} 505 # 

*344- *#7] ?A}4 44* 347} #4.

8) 343534 4*4(5-4, 4**, 44, 43 *)* 33471 434.

9) 45- 4*4 **4 44*4 434.

4. 54 4* 4)5.

54 4* 71)54 ## 44 434 444 n 444 534- 454 345 * 

*43 (n3 2.10)4 44. #, 13*355 *44 *444 4* 3#4* *33 

(4443)4 *4)7} 4444 4* 334* *33(*43) 4 23*34 *44
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tN 44 #44 54 #4=* AR #4=4 #4=7> 44.

(7» AR #4=

1) #4=##

© SR ## : 4W 45# 31# 554#* 35.4# H4!4# 4 #4 1153. 

4*4 44=## ##4* #4

© SD #4 : SR #14 #4=#4 44 5445 a] SD1-351- 4 #4# #4 

© SP #4 : 44=## 4# #44 47] 44 SD #44 4###

© SW #4 : #5* #4447] 4144 AR 44^## 44=4 4-44 4#

* 4

© 44 #4 : 44355.4 44 5* 444# #35] 5. 544 4## 45* * 

4 2£* 35. #4# #4

2) Aj-g-^S.

© *5.# 45 : 43.4 54# #*4 444##4 4=#4 4=44 4444 * 

#44 &54 4=1-4 ##44 4147> a] 5. ##44 44 i-dj] #7] 4^ 

4]4=4 4 #4=4 4# #444.

© SD #3.a] : #44# *#-E# 4=4 7>#44 ##53,4 7]# #2] 5 

© AR 44^5 : 4^3. 4] 4^5* 4E.# 45* 544 4(4*5=45# 45:

# = 1:1=0.6)53. #*442] 4##* 5.5431 ,53:52.44 4*4 5S.4

4 444# #44.

(4) #4= . ,

44* 4h1 54*# **## #5 50%4 #4-44 a*5-EC4 4#4 ^ 

44 4#4# #44 14*44 #44*4 *7] ^^2 ###4* 4##4 * 

3L 5455. A]-## 54 #4=44 3*5 EC* 4=5] 4 #4 5543 <M #1 

# 44# 4444. 4 44 *11# 5* 33:53.4 (** 20mm4#)5 4*4
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#4.

(2) 54 #5

#43*# 314 544 51 153 35 55* 435 1*44 *4 0.5—

0.8mm3 4*345 ^3.5 5^44. 345 4115 3^-7] E 4315

32.5. 54 515445 7>4 4514 3 5*4 5144. 334 a]h #4^1 

444 *14 543 2.443- #7135 45144 1471* 4;e 4*54 44 

31445 444. 4 #15 5451471 45-4 413-3 447> 15 44-? 

2*3 4544 445 54S 45# 5 14. 2# 444 7}*55

4, l(Shell)45 5 454 45 M* 4445 454 4444.

42515 4*4, 444, 414 544 113*24 1544 5*44. 5

44 414 544 7>#4ai 41 1.541 4 £4^1 7>1 7>%4 4M 55 4

45 4444.

44455 42513- 4^44 4*4 4 444 412 42 5*44 37}4

4. 445 7I-554 # 5 145 144 445 4*44 4544.

(3) ^KIII) £4 4*

444 54* #54 #*445 3445 5144 51455.5 543 315 

4 24 4*4 4471-444. 454*45 37ME.3. 5*45. 7}5# 45 1 

44—5. 2-33 4£5 54* #4 (0.1-0.2mm) 4E-4. *4 7}35 44431 

4444 4——5 44 514 44715. 2147] 5 3:45 7143-7] 414. 33 

4 4454, 442-44 5*44 454 44544 44 5 3*#5 14 45 

345.71 3444. 4145 544 144 45. 454, 45# 454, *344 

45 454 51 14454* 71-545 455 151 1* 42* 71-541 5 

14 4*1)715 4-411*1 1431 4414.

454 *45 4* 1*514 5545.715 557} W4. 44 #3.35.3 5

—45—



1 5*45 4* A]~g-£)J7 2 5*54 fAEl A)E 5*5) ^516)1

5 Af-g-^4. 440] 4d= *#*44-5 5*7}*# 44" 4*47} &c]x\ 55* 

2* 554 52.4 54 5£}445Ai A]~g-t\jL o] 414 0M1M 54* # 45 

$14.

5. ^#4 W ^ .

##5-444: 5# 5*454 $14 *#44 *1)5 W 554 5#*}

4 5.4 44"# 5*4## #5444 #54*. *^#5 5*44 54 4*44 $1

4 4^5:551 55-a1)s.a1 *5# 7)# #4 #54# 5*4* 44#44 7}#7l] 

4a. 44. 44 4^55.s} 454 554 s.444 555 44444 #4* 5 

4a Sia.4 *^5:5 4444 455 444545. 45-4 a &4.

##5-44 7115:44 41444 a#4 &44 #7>4* 4^55. 54 #554 

71154- #414 a] e 5^^] 44Ai s554 55# 415444 4-54- 41414 5 

4444 $144 544414 54* 5444 544 54# 54#7] 44 7lf€

54 $154- 5454 454:5 5-4-45 44-5# #-4 37>4 #54 *5# 4

5 45444 7115:5: 5-544-a # 4" $14.

7>. ##5-4#54 **

*5-5-44 *7U 444a $14 #5# 54 5-445* 45*4 5-4a1)5 *4 

a, 7414 44-4 544* 554 44 44 55 44* 7>4 54## #44- 

4 #54 44444-. 5#, *#5-444 54-5-4 #54 71)5=4-544 #54

55 554, ae)#r #5# H7I1 **## 4#4- #4-.

(l) 71154^55 a] ^.+444a*4 544
7)15=4^5:5 A]E5 U>^] #^37*7} A]E tij-*#* ** 5555 A)*t>31,
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rz. 4H #44 5441* 53=4# ###4. oH 444 4=## 44 *#1* 

444# 45^* l-g-4# 4*71- 4*4 4 #4# 444# AiHS] ##-##41

# 4^4# #44# 1*443 $** 4# $14.

(2) 7ti4#-5l5 4 5+3* #-5157)1 £4^11

4 7)15.4 5#* 7>4 44 4-§-42. &# ##55 #-51544= ^*14 4 

#44. 4 ##* 45* 3*#-5l57)l 54-45 *44# 444- 4-5* 44 

#71(1)4 44 45 444 3 44 3*#-*l5 54-71]» 534# 4 435 4 

#4 4= $14.

(3) 7ll*#-5l5 #5.(4444-443. 4 7fl)+344 4^154 54-71)

l#-5l5 #44 4-44 ##35 44 3*#-*l5 54-7H* 4

*44 #5.* 2,3# ### ##144 44=#* ^444# ##44.

(4) *#3*4 45+43134^1 547)1

41^1 45* 45 444 4# 3145 4 #45 3 414 4al 3*4 54

7)1-1- 44 547)14 1# 4 454 547)171- #7)1454 44 ##44.

(5) 714- ##

#444=##* 7)1-g- 7>#7^o) 1* #-*§-4 #7] 4#41 4471-4 444 4# 

5H4 7)1143 #4. 41, 444 ##* 44=7)15 4S44 44414 4*#**

# 4= &4# 444 #555 4*4 71)344 4# 7>#4# 4544 4444 

4 444.

4. 54 44=41 $l#4 444 ##

54 44=# #55)1# 44=4 4#5fb 44=## ##435# 7>4 7}#-# 4, 

4#4 144 347} 33, e 14#4 4*4# 4# #414 337} 444. 

45 44=4 4315 #1# 44=4## $1# 434 3 7))34 14# 5*4-
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4= ^942 247H# a]## ^o]4. 5.4 4*2] 44# 14 54 tij44 ^ 45 

4 4b 4&# sf-sH 1^11# #4 4# #441 **# 444442 4b 3 

44.

54 44=4 *4#b 4#4 11 *## 4= 44.

(1) 24 44=+^-44

4 2#* 24 44= 4444 4* 44.

*43*b 43## 4124# 44 11112, % 14*3, 44=4444 

1A4 4444 42. 1*4 443 (%##)! 44.

444-fHr f-44^^27> 7>4 44 3*41, 42b 44444 44 444 

42 *4 2b 444 4444 241 4^2] 4*31 45 4m4.

(2) 4444711+£.4 44= ,

5# 4*^ t]]** 444 44 25=44,444 4142 %14. zl 44 444 

44 44* 44 444=44 #44 4# *#34 512 1# 44=44 44 * 

4 4494 4= 14. 2% 24 44=7# #41 24*44 2*H 41312 zl 4 

a#* 434 127} 14. 141 11# 444b 4122# 44=44 44 a} 

°H 4*4# #4^A1 514 2 444 44 44=44 4*11 14 4 44#

4a] #4 #a]6)] 433] a] 414* #7]# 4*4# *11 4714=44 #244 4

7]4b WI42H1 41*47]] 414. 2 4*44 © 1*4 *5*12

41, © *42+#424 4271]+*42 41, © 1*7]* 1424 427)1+4 

2 414 47}a] #*2 **4 4= 14.

(3) 44= 4E2} 54 44=

1 #4* 4242 44=4 42424 *44 24a]4b 14- 41 a]54 5 

4-7]]* 3*44 44=*22a]2] 5-^4 *4* #24 4= 12, 212*4 *1 

14 227} lb(l#l lb) 44=*# 1# 4= 14.
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(4) 44= £.4 ^

4 ^-&## #4% £4 44=4 £^-^l7> D]]^ #7] X44

% #44 44I4JE. #4=43.5. 444# 4& 444-7] 41 #4 44=#4 444 

^414 4#4-§-4 A>44dis}-, A### #4 4MI 5.2:44 4# 444. 4 411 

# -fb)14^1 £4 44=44 #4# -45114 M4# 4#443. iif-| ^44 

4. 3-t-0]-—45.711 3E.4 444 44^-15. 4^45 4^4# 4-S-*114 5.% # 

#4# 4114# 4444 %5L 7>#44.

44, 44 44 £4 44=4 f35]E 44 #### 4444 44 #7}## 

44 44^44 4#4#4 444# #435 4# 3#44=44 n 44# 44 

4# 44 7>4 3:444# 34^114 4 444.
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*1! 3 m

1. fan 45 5-55^4 .

*4 #5 #55 Strife 5# 4(2^1!) #4=433= #4. 54 45 

#545 53313 J^Ml *3313*4 A}5l ^ 5*54 44#*33

#5&4* 71445 #33 ## 7l&4 454 45 43 #4454 #5* # 

5 #3, 4*47} &34 547} #* #4443 45# 5 #5 54 4 314. 3 

#, 541 #5 #5 4sl* 54 *3315 #4 447} 544 444 *#544

5|s.s if*'4* 4444 #*44 *71* 4455 3##545 4=4.
5, 54 #5 #5* 3#4 -§-47} 4## -§-4 #455 4545 #54* 

**# 444. 54 #5 #544 444 #44 5445 44 S 5*4 54 
#** #3444 344* 45} 4554 534= 34 #44 4444 544
4 4#* 454 44.

#54 45} 445 444 5447} 30cm# *3313 ^-§- 4^4 #47}*4

5 4# 12711444 444. zl314 4# 444 444# 54 #5 #54* 4 

314 53*4 54454 #57154 ##433 53* 444 #544* # 4 

5 €4) *4 44444 # 4#4 4454443 7}## #5&5* 44* 5

314.

444 *45 *4 4#4 44* 44 44#57} 44* #4*4 **54. 

3# #547} #5 55# 5#4 #44 *# 4*4 lmm W4544 *#35 

43 **44. 5 *717} g-14 454# 4##5# 544 44 *#7} #* 

5*44 54 ##44 51* *#44 #4.

54 45 #544 4*4 3144 7}# 53# 4* #5# *331= &#4 4 

*1* 4445 #44. 3# 5*47} 54#** 13* 5 313* 1## 4#
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4 4=#4 #35]E 1^)6]] S-444 o> fk}.

##4 AlpjE^bl] 2}^ ^31^ #4 44=4# ^4. ti>^ 4^4

4A #4=7} 7}#44, #4#4as 4 #3! 34 zi## #4 4 #44. A# 4#

# 4&444 #^3, #4=#, #4=4 4#, 4=4#, #4=4, 7latiH, X|f} #4 A, 

7]4. #44 1-4 4#4AS ApjHfe % #4 44# 4= $14. 344 #4 #

# #4=# #^#44 4471- 4AH.S 44-g-AS 4-1-44# 444.

2. 4-^4]s) #4f

9-4 4# 44=4## 4444 444 4# 4## 4-B-444 44, KS F 

32114 4 #44 4 #4.

(1) #44 3#4

-lr4#44 4## ##siiL 4# #44 7}3Xj], ##41 #-& ##ss 4# 2 

4#4 #44 3#4 4#4(A#^ #44 3#4 1#, altfl 3#4 2#),

(2) o>3# 3L°?1]

ti>Ht 44 m* #4 4ss 4# 471-4 4-3# oi#4 #44 ## ### 4 

Hl 3# 44# 494

(3) #ss=4 3#4

tsss## #4 4ss 44, #44 #-§- ### #ss=# 3##4 4 # 

#4

(4) ti>3# #44

43.444a, 3444a# #4 4as 4# 434 4=4 4##4 #4=4

(5) 3#^}3#S4

4A4S4 3#* #4 4ss 4# 3#4a#e 4^44 #4=4
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*a 4 n 5^5 94^0

1. — 41 xl41 — a]h

—4 #4 — #S 4^*#* q]Aj, *=^# q#

Se)1 #4S M(SUB 304, SUS 316, *4 0.4mm* **S5. 4)* 4^§-4# rz.# 

^4* 2-* *4*44 441 #a«44#' 44=** ^44* ##4.

^ell#^* 44 4444 # 4* *4*^4* 4 #44 4 #^4 44=4 e 

#* #4 #4. #*4 44=4 €• 44* ^444^4 *4#s 4*1- 4494* 

* 44 ^4#4* 41#= 44. '

^444^ 4s. 44=4 4=4* 44 44=*#, * »>s4s 44=4 44 12#, 

4s44=4 10#, s#44=(*414 44=)4 9# 4 s# 4 44 4*#44 4*4 s

6)1 444 10-23## 4-714=4* 7]^#.

#4 4r* 7=4#31"— 4s 44=4 *4* *44# 4*4 44.

(1) *#444.

(2) 4^4, 4*4# *4=44.

(3) 4**s# 447} ^4. 1

(4) 4444, 444 4S7} #4.

(5) 44=*# ##44 #-*4 44.

(6) ##i #* *6)i ##44.

(7) #41*4# *#44.

(8) 4*4 **7}dh# 4^# ## ##44.

2. 7:Ell#4^ X|H ^KMls.

^4#B)1^ #s# 4** #4 a#, ### 7l* #** 4*4 4*4ss *
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41 ## 12% 4#4 31-4- #4-# #4 ##s #4 W#4. 5#4#5#1 

7ll #141 44- 31711 5# 4 #5, 3#4#711 5#4#55 41444 #5#4 

41 44- 444 444 1 l#s1144.

(1) 4 4(##) = 1444 Ills 44€ #35# 44 3711 ##114 

4-MlA* #4 1 45.1 44-444 44-# #544 451 a?11 #a, 1#1 

144 444 ##4 45 # 0.4mm 44-4 #1 4-1# 4= #4-.

(2) 1 4(filH4) : #51444 #9-4 444 455 ##4 341 4#114 

4-M #4 9 451 #14-44 4## #544 #51 a# #3, 1#1 1 

## 44# 4-#4 45 # 1.6mm 44-& 4-1# 4= #4.

(34 2.12) 5#4#5 45(34 2.11) 5# ##5 4 s
#14 4-14 rn #114 ## #

5#, 5#4#51 ###441 4# 4##, 514 44544144 1141 4# 

4#5 4111# 7H544# #4544 4#4444, ##444 7}534 1 

41 4## #41 ### #57> #4.

21 4#4 514 4141 41415 144 1#7> #4. 4#5 5# 4#54 

4- 4#4 41## #135 l7D# 415# ®>i #55 4#4 144 44#
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4. 444 4#4444 4## s)s}j7 51^4 #4 441# 444714

5.444 4714 44# 44. ,

3. 7M #4^#

>26)1431 A a]h 2]dl]3E £# J£fe 5-H.^-l- 4 ^3E. A]~g-s]aL'^o.^ 21541# 

>^611^511^^.4 ifl^A^oi 4-^ El44 41-8-4# 43171- 4 44 #4 4 A 4 A & 

44 44 #41 44 444 A7Mu|-. : '-,

4## 4#4 #4 4#4a $1# #44 44=#44 ##* 97>4 17-14 ^

44. I k

(1) 44 44= = 144AS. 44 3M4 4445. 444 44# 4-8-44, 4& 

*11 4444 4444 44 a15s}5 44As 454 47H a>44 &# 4 

29.3kg/m2 44444 44.

(2) #4 44= : ^441MEE)4 444 &47} H 1004 4-8-44 4

41# #54 4a17> 4# 4 6kg/m2 44AS 44.

(3) 4A44 #4 : 4A4AS S>144 4714 44444 #4AS 444

0.6~0.7kg/m24 4AS 5#4 ^AS 44.
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n 5 m 7ief

1. (Bentonite) *1H=

7>. »1s.44;e #^4

ifflEl+o]E #55 444##4 4 #6]] <|}#4<lS #o] A>-g-£l^ #4=544 

4. €£44^.5 45-44 €4##5. 4 4447} #4- 4#^5 41 4

41 ###AS. #54=55 43*1 S)7l 415:41 €##4=41^4 55# #

5545 454 easim @h 4# ^ys41 #4 45* #441 #4.

44# #4# a]^><4 Volclay #4=7)1# ?H#44 *A4 #3}4- ## ## # 

5:41 44 4 #5 #4 &5 4# ^44 ti.hMl3.A-l 44 A]~g-s>2. &A4, a] ^ 

44 #45 45-4 44.

(1) 4 4

1) Al^al >a]SH 45#4?} 1A S4.

2) 41444 414 4444

3) 5-A41 44m4 A]?al 7>^44.

4) 4# 4=4-5: #5 5-5-41 A}## 4= 44.

5) ea2im41 444 447} 44 $4-.

(2) 4 4

1) 44 9-&#414 4-5# 4= 44.

2) 445 J£5 53ala #^4 2)144 5444 &a}o> ##.

3) 454 4=544 44 4#5 4*H #4.

4) 45444 44.

4. #S44A #4=41 #4 #5

—55—



(1) Volclay Type 1 Panel

Volclay Type 1 Panel-6- HB)-ILEL(Kraft)X| Aj-o]dfl igg.

4°lS4 E]Til ^2:Al<l 4- #1% #6.3. 3^a1# ^jq-^dilE.

n>S.S)7H- ^^E|Al ## #^ol &ti}-.

oM a>#£|# SE-iq-olte #204141 90% #444 #2004141 10% 44 #44

# #4, #444 f^E]ol $14.' 444 ^7l##ol

H4=M ^AifM ^ai ^o. iiH4»lE.l- 144433 4#«H #

4 1#* ^41%4.

(2) Volclay Type 3 Panel

3tAS H4H3433 #4##414 »134°131- 4144 igs.443

7} 4^4^44 7}^}£E p]-= ^014.

(3) Volclay Hydrobar Tube

4=6-961 #s}^^441 C&^IM 414 433 4*1# #43### 6-4151 

t4 ^1S4°1H6- 1444# 1444.

(4) Volclay Joint Pak

a>41 s# 4414 h433*M t834°l3-l- 414 433 «]i34cl3 # 

4 V-711-4 3.4=3* #41444 #44 4=## #3443# #4-4 433 4

#4 #4 #4 4^* 914144.

(5) Volclay Joint Seal

4M 7>#4 #3443 14433 71441# #6-1: 4= $13# #4 Glycol-!:
- f

4144 44 #4 ##4171 a>## 4= #1-414 1-4- SW4 4# ##

#7> $14. 44# 4#4 -a#dh» 3W4 #7l 4# ##-& 43 $1333 1 

41 #1€4. 4 41 #41 Aj-g-sl# 43443# Volclay Type 1 Panel41 7}## # 

4 #144.
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2. X] HE. *941

7>. *345 14=

*343 ^35)11 14=4# 14 4=14 4 # 3**243* i#o]4

n 4415 14=4 44# 114# 1*944.

§32]E 14=1*9# 4#-##4 44**33 4*644 3 41* *2-454 

7$ 4# *#4- 51# *9-444 *35)3 7M14 4=11* *7}44#4 $14. 4 

#-#*41# 514 44 #4=147} #444 44444 #343* e #5.4 

44 42:4=4# 4# 4# #34 ** 4=1# 4# 44 #445.3. she]! # 

4 5£W 4414 #4# #444 *4=4# #4 44?} # #444

*9-4=44 1# #35] 3* ^12:471 441 -3-44# 411414 4 #1# 444= 

4 #15. 144 114# #3.13 44 #4# 4711471 444 #4154 1 

144=4# 45# 4-71] #4# 444-. #41547} 4#4=# #3s]34 4#4 

4 134=44 15441 144=44 ##35 7i)3*5]l#-4 141444 #44 

141 14=4 43:4-7} 1423 414 4144 111 #14 4# *9444 

144=1# 14# 14 #4.

444 334 44144* 4344 4*1)4 #13# 15cm 445 4# 14 

#34 414 *41 ##44# 12cm 445 4# 14 41444. #4=134 

#433 31#l7i]#. 4-g-t- 414 #4134* 50% 445 4# 14 #4. 4 

1* *7H* 5.0% 445 14 3.44 7111414 #4* 7]#445}3 #25] 

3 7MM n##, 4** #344 #*44 *44 14# *44 &5# 4# 

1* #7113 714 #7}*1 *433 in 14=34* 7]41 4=# &# 144. 

344 #7)14- 454 **45 414 a# *44# 1*4 7}*44. 4=1*3 

454* #414 4*# 4# 442. #44 #414 4## 1 44# 4=*# 

414 4*4## 14. #414 4#* 4* *4# #35)314 44* *1
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7} *4 SEfe 4#E* #4 #4 #44 #4- ##44. 4^4* #]■*

#7]) 7} 3z## 444 ### #-& ^ME. slIoldhES. ti>* if ga#E

* -t-4 ^44= #4,

4. EEB) 44=

, S.SB] #4=4,#4=4344- 44 1SE| sfe /-WE sil^^E* 4#«H #4=#

* ##44 , ,

#4=, ¥4=fc 4-8-4# #4] 4 #4=#, #4=44 44|7]E 44^^14 

44*4 ee44 til]to]] z»t #44=4] *#4 4^14 #4 44# #44 € 

#44. 44ee AH-7HE4 4444 #444 *4* *4, #44# # 

4 44 fli 4tE# #4* #44# #E7> #4. #44 aMe #4aH 

### 4=44 4=444.444 #%4 4## 4= $%# #4*#4 &EE.E *# 

44 #47> #7] 7] 4£r 4#4 S!il4.

444 4## #4=ee4* #7] 4#Ai# EE44 4=4#i- #4# 4 ## 

444 ee44 4=44 4 ##-& 7>## 4t11 «H4 t4.

4, #4=7)1* #44# ##

4 ### €35]e4 ee44 #4=7)1* ##4ee4 4#e4 7>-g-# 4*4 

4444 *7>-g-4 *#E *h.4e4 *4* 444t11 44 4=4#-& ##

44# ##ee4 4444 44 dt#E# 4*4 4 44 4444 *4 44 

4-S-4E #4.

4 ### 4=4 *eb]e ##4 4h4# 4^4 44# S14E, #7)1 E#- A]^i 

E* 44 44 44 #4=7)1* 4#4* #4 4444. 4*# 4=4*#4 4# 

*as]E *#41 *44. rz.44 #4=7)14 ##* #E44 4#E41 44* 4#
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# 1 3444 &A1 4=111- #7} $14.

(1) 1#414 44

1) 4444 %# #35] sq. A=4 #41 314 #4441 #444 #4# 41 

#4- #441 441441 #144# #4414 41# 14.

2) #3.4A 4-14 114# #4# 4414-3 441# W444,

# #411# 1444 4 sfl 4#4# ## #1 # $1# 4444 41# 

14.

3) 44H34 #4* #444 44E.14 441 37] 4 ### #444 2:4 1 

#1# #44.

4) 4-3 hs] ##1#4] 441 14# 7}#1 #44 ##(##)# 43, 41 

##! s# 1#1 41* 11411 #44 #4 2# 1#34* 111 4 

4.

5) #35] h s.344 4#4 #### 3# ##14# 1144 #4 #4

» 44114.

(2) !#4! 114 #1

1) !#!411-4 #414

1#14)# 4#141 1441 #4 34414 14. 114 #4444 4#1 

41(1411) 1411- 1414(4#4)4 11(31141)7} 4##4 ^ 131441 7} 

4- # 11# 443 $)7l 4]#4 #1 14144 1#4 41 441 447} A# 

44.

# 4##4 #2:4-144 34, 35] 3 !##!-& ##1 341 411 1# 

1417} #11# 134# 7}4- 4144 A1A3 1114. 44 4# 14131 

411 44 1# 1-131# 3444 #1 ##1413 11 1111 #4 #3, # 

#€ 4413 44.
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41* ## -

© 3 #4 #^#441 ### ^g. X]#%X|

' ^# ^(f3B]H A^d]^ ^ Al^/ilS ##)

© %to*4iAi# ^ie 41*441 ##e #4^., 444H, 4#e

*4 #441 %-<i#xi a.^5- tiflei: 34## gd> eas|E^ %<gd] # 

#€ ^

© #34 #441 #*1- ^a>» ^xl %7l# 5# ##to % ^

© #4^#414 <441**35. 44*^*4 #*to ^d]7> *#?) #344 % 

* 5

© #*#4, to#3, ###^# **##4 #4# 34 #4 &* ^ #4 #

4.

2) #*#ll #^#4 #4)4

Alto ^41#*# #&414 4*41 41% ^Ajoi ^a., 4**4171- ## *5 

#441# 4 #4134 4*(*5^*#)Al ###41 41# *#4 4-E pfl

341441 #*413# tilH-sH #Al?l #j%#M 4]#41 #*#44141# ^M# 4

# *## 3-3)41 # ##. s# 4a«#4^ Al#4^d|l 2441 4 41 2# #*4# 

% 4* 44 #4 4 % 12^d)l «e##7l 41 #41 4## #A>%5l7> A>%# 44

# ^#=41 til 51# #45 #4" 4**^ 7>4 3L S14JL # * $1

#.

3# ##41 #*# ##44 tosl 7141# A?M #41 ^ Al##ai _$_%* ^

# 447} #4* 4*#4 4*4 41#4# 441#, **, to 4## *# 4# 

#4 #41#*41# *44 ##% 441to7is.S.4 4*44)4 %%% #44* 

4# 3##4=7|S.* A>#%tq-#7>, **4 #dldl #31 #43*7} ### 413

4 ##* 44*fl4= #4:
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3) #4=315. ^ 5##4#4 *314

4 315 4 31 #4=315 4 ###45 #* 7}*A](A]*A}) 2*7] ^-A] ^ ^-7lA]tij- 

44 5# *54 4 4 *#44 54=4 $1431 £4. 431*4= 4*4 av§-7D^4 

*44* 54=44 Sol *4431 7j-g.f-d.E4 *##*, ##314-4 #45#=, 4 

*3] 5#*# *5##4 54#*4] 4* *454 ¥ ###^4 **44.

4#*4= 7]## 31 #=4] 7]*# *#, 4**444 4=4#EE 4*3 #5 $1jl, a] 

*44 4#*4E 5*# 4*4* 44 5# #*E*A}#4] 43] 4*4* 431 

7> *4. 44-4 4*7} 7}] *4 7l#*# 444 44- zi 4*4 33] 44-4* •€ 

*44. a*, 4**44 # #** 4*7}4 44 * *4*4* *44 *7} * 

***47} 44 5-4-31, *5 *7}*57}4 4** #4=44 5W3] 4# *5

* *4* 7}A]al *4 E44 55* **H.4* *4* 2:4431 *4.

4* 4 #4=4 31 a 4 4=*tt# 4*7}?} 4*4 *4-444 4*4 544 

54* #44 4E44 4*4* #4 7}# e €*ee 444he 44#

4= 4e # **4] 44 2*4#4 4*4 44444 4 4*5. 4*44.

4) #4=4 *#4 *31*

#4=*7M1 $144 5&4# *2# 4* *31 3]**/}4 4*71*4 $1#3 * 

4= $14. 4% *31, ** S 3)57} 444*4 # 44e 4* 7]*4;3]3]A] % 

4# *7}*2}7} 45444 &e# 54# #4=545 ** *7} $14. 4 *** 

*7}7l4* *S314 #E*7}* **AE 4444 $14 31*3] #5# 4*31 4

# 4*444 #5 *4i- 4# 4= ** 44 #444. 2144 #4=*a}4* 4 

5 *44 ^**7}7} 44 %E# 5*4 4454 4**#ee $1# 54444 

€4* 3131431, 4 *4 4*34 E* S 7}3]*#3] 4# #4=54 *#(#45, 

4*54 *4)4 *E5 #4# *A}44# 45 44 4*4** 4# 444 4 

4.
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471155 454 444* *7))## 5451 4*4 14. . ,

$ ^lEW^'IrS^ 4&-.Wf^l If

© 454=2a! 122 ysfl a1#s) #44 55*44 44*1 1^4.

® 4444 14*47} 42.4711 5245 4444 44 14 44=44: 4S. 

5, 54 5 #471- 4^44. • ; ,

© 4251H 1 54*425 44^444 44447} 444711 444 

4 44 #4 4 4-441 4MI 254 4 454445 44.

© 25114 54* *4 4 4554 44444 44 4*41 4 4-4-41 4141 2 

44 * 44=44414 44.

© 454 44=54 554 54 °1 544 1* 44414 *5 444 4442 

2 <>H 44 4144 447} 4244. -

(3) 44=41 444 2444 . '

1) 2=4 44=41 454 4571144 444 ##25. 444 544 2=44 

#5, 44 ^ 515 2444 457114-4 444 552,2=4 4544 

45224 24444 44.

2) 454* 445 4422 /1-544 244 42454 554 514 422 

454 ^7}55 54414 44.

3) 45247} 4452, 4-144 54 4544 4454 4544 144 4 

4.

4) 47)1 * #4 4 4 4 144 44.

5) 415* 54444 54, 455 55247} 4?}s|4 12# 5*4 25 

* 415 44.

(4) 557114 5* ; 1 1

#251= ^ 2=44 554* 55*441 44 41*551 454(2^), 1
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541#zKm 5¥l](B?mi)5. m 4= 4^-4, Whirls. 5554 4-55

54-.

1) -¥-71 ^7^1

0 44-55 

0 354-—5

° 345 34(7}3^ 444)

0 7.] j=L Sir ###

» 4 E}

2) 4715711

” ^144 91 ^

° 444 444 

o o>^4E. 444 

o 4=4 4144 

o zn^sMA 44-

3)

o ^454 555

° 47154 5W 

° ¥7l, 4454 44#

44- 44 €342= 4 3=4 44=44 453 4-r- 44444 3# 45# 4 

54 444 4-54 444 =&7#}5S4-.

© 44-454

55544 4-4-4 55:8:4-7} 714 4 4- 43454 ¥47} 544-4-. 4 4-54

5 444 43^4-3 4454 4454, m 5.=45 €-3.42=4 4&-354 3

4 44 3-54 ^44 53 5545 555 54 MM# 5 44-.
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© €4^4(€€4^1)

^3}4€44 4=4#4€(Ca(0H)2)€ 4#2 €€€ €144

24 € 44#4€ 444. ^4#€ 2€ 41341 4144 1~2%44 4423 

€444 4 44 €€(«)4 444s 4€# t 14.

(3) €4:1 4€1

2344 €243 ^ 7]_- ea ^144, 4430) ^40,1 2)sfl 14€ €1

##w€ 2444 24* 7)44€ 444. €#o) 4444, 3}--5}-^A5. 44# 

44 147} 14.

© 7)#i4

4=i}44€4 4#^H7) 1€4 °i i^=- x] #H€€ 444. 4 4€ €

#4 234 € 7j-£7> 7)443. 4?] 444 o] 44433 €25)3 $44 51011 

€11 137> 14 444 1##€44- €124* ^€4€ 4*7} 44.

© 4444

4444 €€4 1€4 7)j24€ 444 0)44- #44a. 01144443 334 

4 €-25134=61) 4444 47)1*7}# 471144 #€&4* 7) 4 4* 4<)4.

© 2*7} 444

4€4€ 112* #€ 142#, 3444, SBR 412, 4444 €

4 4444 44=71)37) Afg-s)3 14.

4#€ 235)4 €25)3 44 €€€ €442 2^*4 44 *€44 Iff 

^444 #4 €€* 7)x)a]7)€ 444 444 44=247} 4444. €44 4 

t) 44=7114 44414 444& 27)) #4444 444 4 1444€ €46,) 

424 4^4 4 41 €42 5447) 242 € 44 4444.

(5) 44=711 44 41 1 i

t-Mi 4€4€ 444 7117}A) 4^23 4444/

1) 44=€4 4€ = #4 «<H=t11* 44 44, £€ €414 4€€4€ 24 S€
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44**4 3344 3*444.

2) #*413l3#3 : 4^3, tij-^l ti ^-1- tifl^- H0V^A]^]E 3)]dl^HS.

35)1 3* 44##4 3*4.

3) #*3=4 4# : 433, 5.511, #*4 ^-4- 5.5)1 3* 441-

#41 4*4.

4 43# tiflt, *444 4 4***ll* #3#4 #34-444 344 *** 

44 ^7)1 #44** 444 <£ 2.12>* &#33 44.

(5) 44# *4

#*#4 4 #3] 44= <£ 2.13>4 44.

3.

7>. 4444 #4

444 #41 34 S^* 4 *, ## 4141*4* 3* 4444. 4# 4*43, 

41* #4 44, 44, *343 44 4* *4 *441* 4* 444 3444 91 
4 4 3414* W4 #4 3444 4* 4*4 4^144 44 3444 44 

* * 3*4* *444 44. 444 3# ##44* *4 *444 4* *4 

3* *44 #* *4* 43# a#4 *444 344* #4 3** #44-3, 

437} 44* *44 3*4* 34 4 *44 *4 33* *44*4 #34 91 
4.

S4 4*4 4* 3*4* #*5ii* 4*4 #*#4* 4*344* 444.

1) 471*3.7} 10°C 44# 3*

2) 4*44 #4*37} 4°C 444 3*

3) 4# *3437} 4-##xi 1711# 444 3*

4) 4 3* 4* 4*3 444 3* 4 344 3444 &#* 3*

5) 4*44 *444* 4*
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1) 15, 54, 7M 451 #1-1: 45544 ^a]^ 5 Tg# 54 #545 

152 4444 1545 45# #4#23.a] #545 w?14.

2) 5## 155 &# Sf% 442 #41545# #144 151# w 

414.

3) 154514 ### #2* 454 44 4 &4 A]~§-^4.

4) 23.4, 5343^5 A]## #5#^ ##0] tiro] A]~§-#4.

(2) 423#!

1) #442355 542 # #13# %# ##44 #51 #1

# #AjA]#A] 53.5] E O] 5#15 54 All 4.

2) A]^E2] 544 ##5 54 #3 #4# 5#A]f]A] #54.

3) 4-#4 yS7> 1-5## HHa] A]5S|E H44.

4) #514 7j-3>E.2 3 4M 235]-a- A] 531-5 55 #71544.

5) 433#5 44444 41#4 Ha]^ 4^3 24 454 55#44 a> 

544.

(3) 4##1

1) 154545, #545 #4 #445 ##4 2tb]]4-##4 #445 51# 

52 ah-#4.

2) a]^eo] 5#^ 44-4- 54# #4454 4# #5&4# 4414.

3) 4## #24 Aj-522 #44 7>5#4

4) 4-415 5444 4#5 #444a] 52424 5454 #4 4 3 a] a]~§-

#4.

5) 4##4 #544 24-5 #5444 #7] 414 5444 #4.

(4) #4#

1) 54154 #4 554# 5 5#7> #4

2) 4##4 4552# 52-424#5 414, 4544 5144, 4214-4-
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### l#4^7l4 4141-514 14. ■ ;

3) -§-41^5 115^-1 £5 1^* 445. #4 44# #4* 7}# '^A3. 1

4, #1, 41 4-§-#4.

4) 311 115 14^14 q#l 1417}- l_a„q #51, JEsqq e^q i 

&41 14. ?hb|e 42#! sis#, 1#1 441 W, 4144 ^ 

4 S:q7> 14.

5) 115 #4111 'S-^q-8-^r 115 443 4444 #41

i #41* ^iqq qqq ^4» #4#q. s# f-nq ^q ^ 4 

44 q-ff-qq 15 #£ 4#1 143 #4!-& #q.#iqq 15113

14.

6) 4-B #154 54 q#4 41 ^ 4-8-41 14 #41-& &# 4= $14.

7) #4= qqq* #5 4#q 7Hiqq 15 ^471- 14453 41 q 5 ns.

q T^q 7}^|7]'C' #545 51n-q. i

(5) q^ij-W

1) 111, qq#q, 111 qiq 5444.

2) 454115 #4 4# 1414 44. n #4547} aq.

3) 3.3.1, ?3a|i3i 134 7>5411 qq#4 44 37>44.

4. 3-^44# ^

iqqqqq qqq iiq #3 q#i amn $#

#3. 511 5445 #43144.

#4445 qq= 415, n#, % ^43, ^44 q 11 ##454 i&

1 44 1^43, s# 5154 5a.l3l s.44 5£5 14(34, 3-14)4 1 

1 3.41 44 l3.qa, 41-414: # #44 3#q #*4* 3Wt4 #4 

qq-ir^q. 1
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4949# ##4 499 ^l]7l£]JL #717} # 44 9=9714 #4:4

10 °C 4 #4# 59 949 9#49# 44 44.

9-4### #47115.4 44# #9=55 85% 49# 4#### 44#44 3~ 

7%, 5% 444 ###5 2:444, 0.05% 494 7l# £4, 1% 4#4 4#44 

#4449# #44. #€#9:9 #45# #2044 100% #44-5, #20044 10- 

25%* #44# 955 #4.

5. FRP *9#

FRP4 Fiber Reinforced Plastics(4#57j- 54^4)# 444# 955 4## 

#7l#44-B-7> 7}# #4 9#44, #45# #5£# #44545 4=47} #4 

9-8-45 &4.

4# 542:44 44 4#5(jt@*)7} #4=44 49 #5#4 4#7]js54

W4 4-8-45 #4.

FRP #4=# 44# 49# 4#55 #4# 44=455 4-8-57} ## #9, 4 

* #4 #44, #494 #4 4-8-44, 4994 #4=44 #4#4 S# #44 

4#9 5 #9494 5#4# 954 9-8-4 # 5£# #944.
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*n 6 it am

1.

#s#4 l#!!! 114# 4# s$]E4 =43)2 #43^ <34 #3114 

slE s# 4# s$]E 1431 3144 tl-7lnJi ?}#f4 #44 #43. 11 

#44 #44- 444-a. si #si-4 44 44# #lt #1EE #447} a> 

#42 $14. €4# #1(%#)31#4 #13) 44] 4#4 ## #414-42314 

14#314 11 1141(14# 2#1 41313. 4# 1)4 Mi #s#4 11 

#43] 44 #-§-42 $14.

1141 1#44# 431 II-42 #4 #1# si 3| 4- #3# 14 1444 

4, 443]# 11411 7>E31(Gasket)2 11313] #444. 44 44 4# 1 

131# s!3), A] % 4131, 14E # 447>4 #43 ##44 4#42 $1 

#31 # E2Ai3]A]# 4## #144 11313 #E7lE 44.

2. 1^314 #1

19604431 #1 113171- #144 414 313# ##143]3Ai #4-41# 

2# 4#2 ##! #14 ## 11317]- #144 #1#44 1#131 44 4 

47>4 11 ##44 a>#42 $)E4 41# #444 (2! 2.13)4 44 #

#4 # $)4.

11 aII# a!#14 H3] 44 #114 11(11)2E 31444. 24 4## 

4 1131 44 44 44114 411 EE ##14.

(1) #11 111 : 111EE 2#1 11# 144 # 11312 11 # $1# 

1## All 1EEA-1 14-719-4 443. 11#14 21#lEE 41414.
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r-Me]^
-Mel 5-^1

t-4#.A]7n

^A - a
m-

L-a]^f

r-f-E]^^}^
-#a.aa%2.^

■ °ngw

i-M-Mai 

'-¥- 1 A

m 2.i3) e*

© 14 - %7}A] $4 ^ #* 44 44 44^ tq-z] -g-4]2) #)

1H 2)5)1 4#4& *444 ^-g-^11^5. #-#44.

#44M# ##45-S 44 ## ^4 4#7} *§4)45.5. 4] 2)^#

45-4 10mm 44-2) 4# #*4* 4*442) 4#4 7}#4 4*444 44*

5.5. *4 #44.

*4)11# -§-42) 4 #4 2)t))A) 7>% ]£* 4#7} #445.5. ZL #| ## ##2)

444-^7} 44 #444 #4-1-44 #444 4444 hl# St*2) 44* # 

±?l7l 4*5.5 *4 4*4 e 4^4* 4#44 44.
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© 24## - 7>44 5E# ##4# 4###44 #W4 ####

4- $1-^44 4# 14.

(2) #4# 444# : 444# €#7H* #3-44 4^)7M 4 #3. 4#

4 444 #4 444 s# =l 432) €#4 #131#, #sl% #51^5-44

4 #44.

(3) 4# 44# : 7}^o}b\-jl3. 4-514-4 W #51 Sc 414 4#aH]

444-3.# ^^e)4 $14.

(4) 4# 444# : #4 €447} 45^6.5. &4 x\-£s\-p\ #444 714 ^

4 2M3M 4# 4 e #444 7}## #7}##4.

4## 4#4 rf 7>#tn #4 4#43i $1# 4#44 #344 #44

4 44 445-3# 44.

7>. #4# €44

(1) 4r€4

3445.4# 3i#4# 4#€ #€#4 ##4. #4 €44<*)1 4# 3#4#4 

#443i #3# 4 4# #4444 44 #4## €##44 #44 ### # 

$13# 3i€#4 44 #447} 7114 €##- 4714 4 = 44. 4#4# 2.4s4 

44^=4-44 4##4# 4#44 7>4€W4 3i#4 #445. 44-.

1) 4##441 4# ##

4#4 44# #43 3#4#7M 4-51- ##€4.

7» 14## (14#) : 4## 7>5.444 %44 $l3i 4# 44 #-#44 €4 

4## # $14. #####- 71-4### 4 14### #44 3#- 4#4 #5} 4 

#4 #4 ### # $14.

© -§- 4 # : 4## #44 4!#4 44 44%4 #51-4# ^47>
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® **4^ : *4* IW SAES. *434- #* W4 #344 &*4. 

4) 23*3(243) : *W4 44*37} *5Ls] 47] 4* 444 a>*

A]2] 2:4(44)4 #*4 444 4444 *#6.3 44*3» 34# 4 314.

2) 442:44 44 **

44-4a] **# ^*34- 23*34 #3 #34* 44 44 444* 444

* *44 442:4 4 A] 4*4 44 **# 4= 314.

7» #444-434 4471)

*4 4444 444 4** **44 #34 7>44 447] 4*4 a}*** 

4. 4471)2] e} 20% 4444 44 444 *4a]* 44 #4 a}**]* 444. 

44- #44443.(4-2.#)* *4*3.5. *}zl 444 €343.a]*. 4* *4

(cabon black), 4444 4*#(lithophone : *4444 **4#* *44 444

&), 4* *#, s# E3.3A]* 444, 44a.#, #4* *4 ## 4 7] 4 4a] 

44*# *7] 4144 4#*A]4 % 7}34 *# 44 4* 444. 444* 

•4*4a] #e] 44434 4*44 zz.*3-33. 44a]4 3H37 4444# a>*4

* 4*7} #4.

1*** #4*44:34 *44* 5=44 4*4 4471]* #43aHa] #44 

434* 4*4 a>*44, 4**4 4#* #444434 #44* 23*34 

4*5)31 $1* 4444. 23*3 #44443?11 4^71]* *4 3~4a]4 414*

*3 ^ #34 4*4 44# 44 5)33 A]*4 #4 74A)7j(nJ«f0])# # 

A] 4 *44 44. *, 3*3*4A]* 447} #444, 4*'4#A]4* 447} 

*44t1] #4. 44 A]*^ 44 2-3H4 344# #444 5~7# ah4 44 

4444 #4 #^7)l3a]4 43*# #4441 44. * a*# 44# 7>4a, 4 

*4#, *4 *4 4# 34434 **44 #343 # ##4. 44 ^ 4^.4*
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3* * *## #** &333 #4^4 41**4* #34# #*4. 7M 3:71 

41 $1* 4* *4l7> s|$l# 4*# 4)3., 41* #* *3B]Hi4. **| ** *# 

3^#4 41##-* StII* #7H 4* 41#43 $1* #41*4. i,

(=L% 2.14)* *##4*341 #### #34 *##4434# *711* 44* 

$13, #341 41# *##44351 #41#* *## 4*4.

#4*si *3*4* 4# *#
^ 3

si *#7> *3, -50~120°C #3 |
a

4# si W* *3# 4 441 a}*# 4 2

* $13, 4!-*9, 4 **#(*# S i
'K0

**#), xfl^ #3 **44, ”J

41**#* 4 20* #3*4. £

#, 7l#4 #4# 4 ##-### (3* 2.14) 2#*# *31*4*341 ##7H*

* #*41* 6-12711# *£*#. #34 #####3Sl #41

*4, ***4*341 *#7%*

*# ##7114 4#7M13 **##si *##* *44141 4*4* #* ###* 

## * 20mm* 344* * ##sl #**4 *31* 44# *sl **# *#41 

3#si *#413 ##44. 4*71 3*s] 4#33 *41 ##*s} #** *3# 

3 4*43 41*#* 3*4* *41 #** #*4#, 3 #** *7]# **##. 

4) #4*41 ##7l)

1#*#, 2#*#* $134 #*** *3 1#*#*4. * #** ##** 4* 

#3l* 3*41 #44 *** *#43 *#41 *7l33* #7># #33# *#*

* 7>3#*(***7l)*41 ** $14.

* ## ###* #471*41# #(#)### 4 *#(«)#4#4 2*33 3411
*## 4 $14. #4* #** 4l7l*si *7141 sltfl #3# #** *3#, 3*

7J3JIS ia^4)
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# 1:4*113. 4*441 444* 4* *7}4 *41 5 &** 1#44

#*4. *4 *^?M 44*5* 4*4* 4* 4*44 **5 445 #*4 

4°! #4 4441 * 1*# 44t)1 14. #, 4* 341 4*4t)1 5]4 4*444 

H44-7} #445 557j** #*47l 444 414 *444 455 #1 # 

*4 1# 4M1* 4 1(back up)4|* ***4 44414 4144 ^5* 4)4 

#4. 4#* rfl7)1 20 -30* *<*)1 *44# 1*41, *144 41* 3-71 4-4 

44. #4*4457)1 4^4)41 44) 41* ^(0”C^)4]4£ 44*4. €4)5. 

-20‘C 454 4*71415 #** 444# 455 *44 *4.

14*^ *4* *47]]* #4*44541 *47)14] 4# 41*54 *14 45 

4 44* *4- 4*4 s44)4)7l- 144* *4 4*55 4444 44, tfl

* #4) * 44*4(144^4 *444 45 *#). 5* #5b]54- 44441 

4 a)]** **4444 *444 #45 4* 14557} 1*4 4* *44** 

#4* &*4 4*1#4 **44 *1*4 5**** 4444 *4* 444 

7l 41*44- 44* * 14. <5 2.14>* 14*4 *4* *471)4 4*4 4*1 

4* 44-* *55 4* *444 4*1) *4* 5*4 #** 7}*5 1555 4

# **7D #44 7}* ifl*44 *445 414(120—180°c, 171141* 250°C), 

4*4(-50—70°C), 44*4, 4**4 1 *4* #44 **44, 4*1** 

15-301 *57} 44.

5*, 4*414 441*4* 711*4 44 45*1, 4?!) 6-1271)#44.

*4 *444 1** *-**4 41##* *4-44* 514 47)5 *4. 4 

4* 5*4) 454 *4* Til** *4414 41*4 4*, 7}*4, @* *** 

*1444 71-144 4*4* 4*5 1*4 4* *444 *4* 455 444 

4* 514 455 44* *** *54 4ail4= *4.

#b1#445?|] 54 4# 5444 444 *544 *7l 4*4 *41# 44

* 4414* 45 * 5444 44# *4.
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<5. 2.14> 1*## *4e##7H4 41**

4#*H
#2714:

* * 2 4**2 * *
0d) (A4A) (kg/cm2) (%)

Control 0 * * 24 16.9 350
*244 4* 4*4 0 4 4 27 17.6 350

MIDLAND #2
2 * * . 

4 *
23 18.3 390

2 17 14.8 315

FLORIDA #2
2 * 4 27 18.3 390
2 4 4 20 17.0 245

3000 hr
* * 30 17.0 337

ATLAS XW 4 4 30 16.6 323
411444 6000 hr * 4 29 16.9 330

4 4 31 , 13.0 270

##4, 44, 44, *4, *4 #4 *^42 ,$}4 44414 #*, 4**5, 4 

*#44 44 ##44 4M #27} 44.

4) ^i^Ti] ##4

4#*22* #-*#s}4 l#*1M 4444. **2* *#2*4 4444 4 

#424 4444, 422, 44 *# #7}a}2 444 7}244 244, 4=4 

#4 -§-41# #7}44 4&#4.

*4# *12*4 ##Til* 4*4 **44 1-244441 #444- ##42 * 

417} 444 #444 444 #444 44. 4## 1 4# 4444 4# #4 

44 4# ##444 #24m4 44 #4 4*1 41^.41 444# 4# 4# # 

#44 44 4* =444* 4*4# 44 #4.

*#2# 444 4442:444 *5427} 4225. 4 ##42 44##, 4 

!#(100°C44), 4*214(-50 —60”C), 4*44 4* *#44, 4*44 10- 

2044 €4. 24, 2 4#-4##* 4*44 6711444. 4 4# *#44 7}* 

* ##* *242 7}47l 44 15—40%4 *4* 7-1*42 4*25 #44 # 

#4 4* 4* ##44 44 4* 24* 44 *44 2#7l4 # #714 *4
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# #27} #4* 444. 444 4*431* 4# *3 44242 *43 4# 

#25. *444 #2# 44424 #37} $14. ##, 4**24 14# 5—40°C 

44.

4) #3*3m7)l €^7D

41#-7}44 *4 #37)1 242 4444 4* 44 #37)124* 4-2. 4*2

4^4 **# 4# 42:4 * #225 &* 4447} 44 #* #371)

44 **&* 44- #3*3)#, 444- /}*3-4 14*4* **# ###3M) * 

44£S. #**31* 4-8-44 3)242 24*4* 14*44* 44 #*#3M1 

444# 47>44 42:44.

14#4 #4#444 444fe #4 4 4-*314 244444 4434- #444 

42, S444 4444 425. 4444# #* 444 3*44 4)71) 3444 7 

#44. 244 4#-4# 2:4444# 447} 444 #444 44. 4#4 4# 

4-44 4#42 #4 #4 4#4 44 * 43**2 #444 #*4. 444 

4&# 2#a]7)# 442 #4. 4*2431 44 444# 4#4 ##4) 44 4

24 4& #3:4 #44 2443 44* 24# 45. #4. 44444# 4#4

4 6;)l44444. 4###* 10-204 424 4 * #4. 14*4# *7)4 43 

#4-425. ##44 ## 425)7)0)) #3 5#4°> 44.

24*4 #51**1)47)1 #47)]* 4*4 7)44 444* *#44 #442, 4 

*7))24) ** 2* 4*#25 *444. 24*4 #5)44427)1 447))* 2 4

27)4 44##4-5)14 444441 431 2 *2.4 444 4=44, *## #3 

#7)1 4471)4 *4 444 444 #3) 427} 44-44 #24, 2^lf£ 44. 

24 **4)444 41*4] 7)4 *#4 444-4 #4 4**44 #*# 444* 

44)1- * #4 43)4* 44# 2444 44* 2#4.

#4, #4#54) 41# 41*# 44*4, *#34 cfl^ 47}**34, 44# #
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4 44 ### 444 44 44# #3 #^44. #

#, 4##tH4# 6?m #35. #»M ^]S<yx}-7> <8% 44# 444 #3# 4

€4.

4) d>Ht^l ##7)| , -

43#4 l##§ 4# #^7:5 -§-t]]#4 444^4 2##7> $%4.

-§-41# 4a#4 4441# -§-71121 ##41 44 ##444^ 4#4, 414## 

43.#711 4 #41# d>3# #1### 717115. #-#35 4^#4 ## 3# 4=#4 Si 

41 #44#' 4°14. -' i

#41# 43#7)1 ##7)1# ##7l#o) #-#8) ##(4~6#4), ##4 3

°l7> 4#4 711 #3# 44 #4°)1 4]#4#3 #-#"4 344, 4# ## f#7H& 

41 4# #4## #2# #44. 44435. 2### 4# ##71141 441 #44 

4 ##4 4## 4 4db 444, ###32i ##4 #4. iH#44# 44 2043

5. 34, 4##:### ##41# 6711 #44. 4# €#7)14 ### 4#4'501C # 

33 7>## #37} &4# 4°14.

, 444# 4-3#7j] ##7H# 43# 444 #5fl# #7H7> #34, ##=7}

3, 2714 #444 #444 ##4 43#, #4##3 #3, 4471 44444

44# $14 4M4=## 44. 44#, ##44, #€#, #4#, 4f# #3#4= 

144 4#4##3 #4.

4) 7l 4
4o|4E4l #^7(1#' ##3i# ##7))4 #4 71-4471 #4 444 -§-7114 7>4 

44471- 44444 435 71-#-### #-#-# 34 #44 3 #2# #2 4 # 

3 #4 4#244 4^1143 4444. ##441# xi^ 24 444 #44# 

4^1441 44. 444-E-4] ##414 ##-#:##4#,10°C444 #2444# # 

44711 #-§-#• ^ 444 3242 4#41## ###41 ##7H* 7>4# #371-
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5U4. 444*4 117]]* 10%1*4 *4* 1*44, n ##* nfl* a)a)4 <u 

44 5 f* 4*14)7)- 4 £3 ### *44 44#* 444.JL* *#44 % 

*4. 4*7) n ?)** 44 *144 &5S.3 44=14 141 14* $4. £ 

4 *#4 4# 4**14 #^4 &4. 4 41 114* Mil 14# 114 

4- 4-4 41*4 5444-4 54-44 447} &4£ 4# #£#4 444 44 # 

1443* 7|-44. rz.441 4-44-E-4 #5# |f| 7M4 #* #7}*£4] 

7-1 £ 4 4" &*4 41*1* -44=44. 444*4 1144 7)1*;^* 1*4

7) 4 67M l£44, 7)*aH* t)* 4-7)14 £#4 44 4= 14. -

#gg=@M *)iJ4l* 4** -§-4)4 ##4 44 144£3 111 4144=# 

4 &.g_4 44-4-47)- 1447) 14. 7)**!* =4-44 44* 4* 14 51 

44. 734-44* 1-27)11 l£3 114 44. 4**4 4t*3* 1&44 -40 "C 

73£3. *1A3* 73-447) g*4. 7)HH* 4 97)) 1 4£44.

^m@!-M#c|o(!4| lg*lj* 4*4 *41# 4*4* 14*4 444)47) 4*4) 

444 4=#4 4444* -E 444 44. 4)*4£ nil *4=44 %* 453. 

444 44.

(2) 444^

1) *444

*444* 44-73, 444-* £* 7)*4* *3.4 **4 =l y))#41 44-4 n 

73*4 #13-4 427)) 44. 143. 7)^s)* *4444 4*** 7ii£47H 4 

4- n l*o) 14- #14441 44# 14 14.

£4, *444* 4* 114M1 44) 441*7} 4a) 14*4 1** 2% 4 

4-7)- 7j-*#£44. 7)** 4*44* n #14 44- 4341 4*453 511 

£44.

2) *1 1141
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-fHi €44) ^ €€4-€)4

€-#€ Mt]](4€, €€€? #H) 444 €l-4€ €35. €€7]) #41 A) 7}€ 

BM 7>B-£)fe #€-°14. €^1) aI^-sJjt. safe -fHj 4 ^7) 4 ?)# 2434. 4)4= <s

2.15>4 #4.

<a 2.15> 4-4 €^7M.&€

€ 3 4 4 # 4

444471] €3-?-4
1E27

344-, 4€4, €4443 4=4 #
#43€ 4431^(41, 43=# #)
€€4=4(44-4 €44=34571)

471447]

4 4
#€3 44 

34-€
# 4

4€4€47€, 44, 5-4 1M471--?- 4
4€, 4-°)344, 4-7M3443 -f- 
€###, 4-33, 43443, 4-33 4

4-4 €^7])fe #^a) 7)#o) 5~io% ^5.y €4- 4-g-sM £)€ #5& f€€

3. $X^ 7HS.2) €3€€4 4)«M ##€») s)€, ?)€€-& I^jesIzz. #5)-€4 

% €€4- €3f)7) 4E.5 Aj-^-o] #?M€ €4-b 4)f€4 3€«H >->-§-€€ 

°> €4.

(zi^ 2.15)€ JIS €^^1 4#

4=#4-4 4-4#3.41 4€ 4=#

-&-& ti)H€ 5 €4. € 3^41

43.4 4-4 #344 zl ^#4- 

4 # €:4 444 435. 4

#€4 #3€& 34% 44

4. ' 4-743 ?mn)
(ZL^ 2.15) 4-4 €47)14 J1S4€4 4€ 

4=4&4 4-4 #34 4€ 4=44-
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*4 1344 111# *32] til-7] 4^A£5. 144(#6#l)4 ## 7>

444 4*4(41)4 &14 B>#3 $14. 4 114 -§-4441 49-4 43, 4# 

# #14 IW #444 #5=4 47] 91414 7>*# 1#4 4##3s] 14# 

4414 44444.

44 #4 *4 4#44 44 1444 9-444 #3, *4. f M

6)] s)44- ^144 zl 444 *#4* 7M* 444 444 **4*-§r #914- 

4, 4511 7]7>44. 49#** 5-101 433 5.3 $14.

444 444* 444 7>4 S3 nflsfc *4444 497] 444 444 4 

i- 444* *7> $134 49- 444 4#44 s.1 5.44 #44- 4443 4# 

4 #* 4444 *7} $14.

144* #445.5. £#441 (4 7] #3 0-35"044 £*##(#*# 10- 

15mm, 14 10mm44)4 444(35.1, *B], ** 4)4 4 #47] 4 4444, 

344 #444 3#4 4 #4 4943* 4444 1144 20mm* &44& 

e #44 444 444 #4 #9 4444 4*4# 49-* 444 444 #* 

144# 13.5. 44. 4#* W 4** 44-ir 43 1444 44444.

*4 144* 4*719-, 4*44 S *1*4 44444 *9-4 44 **1

4.

© 4*49-4 44 4*

- 4 : 15.5. *# *447] 14 3#$*

- #4* : *4147]- #* 44 4-8-!

© 4*414 4# **

- * 4 -§- : *3 20°C ±3°C, #3 45%-65%

- 417]* : 30°C±3°C(41-91)

- *14* : 5°C±3°C(10# —3D
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® 44^44 4* W

- 4444 4 ■ M-f- 1-744 &*4 g* 4*-& 4** W*

x] %a *7)* *44-1- ^]f4.,

- *4*44 3 : 4*4 t#s)fe *44* *** 4= glm, 4*4 7M4*

*44 * $)*. ,

3) 4-^*:E41 *44

*4^1) (#6#, Vehicle)* *4 *444 *4 *5.* -8-44 *4 #

5.5.4 o] 44 4 4 4* *4 4*371)* *4*2. &4.

*4 4M44 44 ^4 4*44, *4 4-8-4* 4#* 444. *4444 4 

4) **44 44 **44 4*444 444, 444* *5.* 4444 *4.

4. ** **4

4* **4*n 444 **4 *444 *44 *45.4 5* IS ** 44 

4 4*4 444* 4*5.55. zl j:4-* #4# * 4* 4ir 444 44* 4) 

444 *444 -8-54 44 4*4 5.*55 *W 7>^ *4 $14

(l) 44 *^4

4*45. 5.4 *4 *44, #45.^4, *131*^1 ^ 4^W 4^ *44-511 

4 *545 4*4 44. 4# * 5.4 *44* 4^*5 4^* 444-5.^ * 

444 44- *5.5.5 *-*- 4* *, 445. -*44 ***, *4

*44-4 *4 444 4*4 *3454 a>^-s>3. ^ ^^4 *4 3-8-*4.

*4 *344- #45#4 *4 4* *341* *€*(4*4)4 4*44 #4 

4 44 %4)#4 *44 €• 4*44- €* *44 444 4** *4454 * 4 

*44 4*4. 444 4)4 *€:a*, 41M5**:a* ** 4-S-* :n*4 4 

* *34* 4*4* *5.4 -g-444 €34* 54& 7>44, *44 **44
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44 444 <&*4* €* *.4HH* € €44-2, 41*4, 41

4*4 *E €A}E4 **44.

oj-dhihE. -g-fj- f-a]*41l!: €57)1* 4^* 47l4€ t!4 ioo%4 *€4* 7> 

44, 4-^t2=4 4^6.5. W* ^jl£t € €444, €4*4 M4 4-44-
* €#4413. 7}*4€ *€4* €4 €4. 41*4, 4i€#sl4^ **4-4 41*4 

4* #=#1-4.
€€433. 44* €471)* 4€#4 1-2% 4^47-1 *#4 4€4€ 4#€7l)

* A"#7-171714 til^5:7jol7l nfl-g-^ yxi7> *444 €4* €4°1 €4.

(2) 7>7i^l (gasket)

7>^21 *£* 7^7-14 4514 4€ i&* €€#* 44 SH 4€ 4*4 

4 Ji4 *44 444 41 44 44444 &4 4=4^13 414 &€4. 44 

4*3 7>^4 4444 444 €#4* 4413. 4-444^- 44 €444, n 

41541 44* 4*14 s* **41 *4 &€4* 4*4*41 44* 4*4* 

H4 44. 71144AE E4 31*44 413=€3i*(#E.E3€ 3i*), *4*31* 

€131* SBR(Styren, Butadien, Rubber), *431* € 44 4*(«E**4*4 

41€€)*33 **44 4441 441 H4(444), Y4(444) € #**3* € 

4 U4(Chanel4 44-31E *4*4) *33. 4*4 €4.

1) H4 7>^4

7>* ©4 a>*£)* *44 *4, *44M 31431 =47ll^E 4*

*41 44 #4** 4*4 444 4444 444* 3144-2 £ ri **4 91 *

* 4**4. 444 ** *s* 7>7i^* 4€* *4 44* 44* 4** 4 

*44 *443. *44 €4 4(sealing lip)* 444 7>^44 *AH *4 * 

4* 444. 44471- €44 *** €3€ 4* 4*4 s* *€44 4*44.

2) YU 7fi3!
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#### #44 4# jL# #4 #41 44 = 4?!!^. #342=4 #4* JjL# 

Al?lfe #4#44. °1 444# 444(upper lip)# 3#^# (spandrel) 4 4 #4 

4 4444 s 444# "3444 4 #44 4 tl M #4 4#4414 #4 

4 #44 4#44 ^41 44. 4#4 #4 4^3.# 4# £# 4444 44-71 

4)44 44# 44 444 4 444# 444 #444.

3) m 7>^91

##4t ###44 #4* 44W# 4#4 ^4# 43 7}i^6s4 44# 

^4 ## S4#4 3444. ##4 #44# 4# #471)4 44^ 3# 7>^9l 

# #44 ## Spacer 4 4#7fl4 4#4- 44. 4 444 3## #4 #44 

#£.# H4 7>^a.4s. 444 4# 4##4.

3.

7>. #44 #4441 #.#4# 4M4

(1) 4s.#44 4#

1) 44-4:444 ##42., &#4 #44 4

2) #444 #4# 44)7} S# 4

3) 4#4# #44 444 # 4* 4

4) 4###4 7>44# 4;^7> 44# 4

(2) 4 #4 #4-4 A#s4

1) 44=4 #4, #4#42.5. #4441 4### $1# #4^44* 7>43, 

4## 4#47} 7}## 4

2) #2E4 4# ##4 4## 7>4# 4. #, #4### 4444 #44#4

Sal, ##### 4=-2lM444 4.

3) 4#44 #34 #3241 4#4# 4-44# 7># #
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kRii k-kk Rth lb(=r a tans '?-& ‘ta-y-mt^Ri i&R (A

R ^ RlETRRik (9 

R RkR kRBk 'kmi ‘kkii kkk#ik (s 

R OTR kk#Rlh #tb IbiiR VtRk-fe-k R## ‘R R 

R Rii kRR^th ‘kith RR IbRR (S 

% RR kRRik Msii kktHr ‘H# kRR (z

R ^ i #&k lkkk-§- (I 

R^? Mb-R^-R kir-Srk R k^rlv (Z)

-#R^Rkk& 

RlEiV iMb lbRR"^lk (I) 

R«-R tbkk& RR +%

R kR-R^tb ‘kith RR Ibk-R (8 

R itti loRtW-tFte #tb Ibir #k ‘k## ‘R R# ^Rith (A

R q# kl^lvki ‘Rp- Mkki ki-RR (9 

R ik kRRk ‘RBi ktkk kk& (S 

R toR k-RR cu ?#kk (f7 

R ##k k# RR-R ^irilv (8

R

R -f-k-tei -^5 k-fek Ri"o" Rtb IbR'S’ k^k#R ■R-kR-R -BiRR (Z

R "RiS-WR ■B’k'k'S'k Rtb [b taRR Rfe-k^k 

#th tbk-RR i RR Ib&k ki#R Ibth RkR RkR ^iik (I

R^iV -RRR kiik (8) 

R #k"k R4="S (S 

R %#R k-S-k Ib-R RkRtta (P



8) 4-g-esi 437} we 5

4. iMzM

7>. #^4 #e

^7} 4h4 #49ate #ee'7ie4 a.7]41 44 M##4

% u]574 Tie4 e #ir4 7ie»l 444 44 &e 

4, 44-Sr 44 <2 2.16>4 #4 41 e# # ^ $14.

-4 ^

<& 2.16> 4e4 ##4 4\& #^4 ##

f e e-2. #e4 ## ,

4e»i e

es.44-4. 4% Jf-414 
44

O e# 4 #4 4#
. O 4444 *ir
O ^4^4 #1r
o 44 #44b, e>44

444 4# 4444

• 4-e€
O PCM #4 4#
O ALC4 44 #4

(#44 h 44)
O PCea #ir
O GRC, Al-siE #4^44

444 44 ^4 44 O -H-4^44
^4 #4f#4 4# 
4 44 44

O aMb^I S.=e #ir 
(4#^44 5E#)

4^4 444
44 444-4

• eH.elE.4 4#
O RC&4 4=4^44 #ir
O PC M#€4 2.4^4 ^44
O €-^a>, #4^1-4 #Sr ‘
O PC4* 4^4 44?&4
O RC24 4-4#^
O RC24 t4#Tc($4^-4# t)
O RCS4 -^44 ^44

• ALC4 #r(S.4e 44 ?-44
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2# ##4 ^4"# ## #4424 ##, 7l#4 37l 2^44 14 *H

#4. ##4 44-# 24 © 4444 © 1444 © 2#44 3fAS ###

# $14.

(1) 44714

7}4- ^4 4#4# ##4 4423. 4#4 1# #44 $14.

1) 4 #4 -§-444.

2) #3. 444 ##4 4#4# 2$%2#4 4#44.

4 ##4 4% #4423# 4=4 24 44# 44# 444. 4 ##4 44

# ### 444£. 34 44# 44)4 44.

(2) 4471 4

44# 414 s# 414 s4 ^ofl ^s. 4#4# ## 4444. 4

#5:444 444

1) ###4 #444.

2) 444 442. #4-4 #44 44# 4)7> S4.

3) 4444 4-S-44.

S4M4 #4 #444 414 #444 444 ##4 #### 24# 4 

SM] 44 #4-4 #### 4^# 4#42 44 ^Ml 44 4#4 7l#23. 441 

444M1 444 €• 444(4#42 444 #44)4 44 444) 4-44 444 

44. 44-4 447144 ### 4# 44-2# 24#4- #44 #44 4 4# 

411# 4#, $14# ### 3% #3414 44# 4414 #4.

(3) 2#4

2###4 4## 4#, 444 #44 #44 4#44 4#4 4#4#44 

144144 #### 444# 44 #244.

4444 7l## 3##4 ##44 244 ##4 44 2&4 444 $14. 2
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44 ##4 44 #2. ### #44 #4 44 @44 44 ft- 44-4

4 m €4M* 4# 4 &5# €4#4» 3.4 # ^37} $%4.

4-. ###4 414

(1) #5444 4# ##4 4#

Mi 44 ##4 4#(JW# 4# (1)4 444 #1- # #4. 4#4

4% 444 44.

zfL% = o' • L • z/T • (1 — Kt)------------------------------------------4 (1)

a : #44 444414=---------------------------------------------------- <&. 2.17>

L • #4 4 4 4 (mm)

JT : #44 ###5#(°C)---------------------------------- :------ ------<5. 2.18>

Kt : #5^44 4# 4#4 44#-----------------------------------<5. 2.19>

(2) #4444 4# ##4 4#

544 444 4#44 4# ##4 4#Ul2)# 4# (2)435, 5^444 

##4 4#(JW# (3)435. ## 4= 544. 4## 344 444 4-Hz #3. 

W#35, 54444 4## ###35 H443, n 4% 44 3# 444 

444.

JLg = II - h - (1 - K,) --------------------------- -------------------------4 (2)

JLg = R - w - (1 - K,) ----------------------- :-------- ----- :------------- 4 (3)

R : #4444 4#4(4^4#444'r344#7l#44j4 444 

R=l/300

h : 444 a 4 (mm) 1

w : 444 #(mm)

Kr: #44-44 44 4#4 44#------------------------------------ <5. 2.20>

—88—



(3) ##44 44

4# 41- 4^4-a., 4# 4 4 444## £# 4444#^## 4##&# (4) 

44 44 #### 4444.

W 2i x ioo + t------------------------------------------------4 (4)

JL : 4(1)-(3) #44 #4 ##4 4#(mm) 

e : #5E#3H 4# 4#4 3## 4#44 44 4##(%) - <5 2.20>

###44 4# 4#4 ### 4#44 44 #####(%)---------

--------------------------------------------------------------------------- <5. 2.20>

t : ###4 4-S-x>(mm)------------------------------------------------ <5. 2.21>

<5. 2.17> 4# ##45-4 4# #4#

& # 7B 4 (xio'Vt)
23.0

5- # 17.3

€ 12.0

7l El

S3S]S 6.5-12.7
ALC 6.5- 8.0

<5 2.18> #44 #4#E(°C)

3

-u c5
c

4 4 f a
5^2]

-S

Bg fe 65 70
PS 6 70 80

t^lt
Bg fe 55 65
PS 6 65 70

S5LB]E Bg 6 35 40
PS fe 40 45

ALC
Bg 6 40 -

* fe 45 -

71]

BJ 6 65 -

PS 6 70 -
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-k& to&ta-t ) f*
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ir la
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Of OZ OZ OT OS ST IkaiNrkl-

0Z08
Of OZ OZ OT OS ST

J0S)0f OZ OZ OT OS ST IKakk#k#
Of oz OZ ST  OS ST IKSla#8<pi

JOS)- J0Z>- jso- JOT)- JST)- JOT)- IKSk# 0 0S06
09 OS OS ST Of OZ lK#ISk-ta#

0S06.
09 OS OS ST Of OZ IK#lK"o"#'E'i°
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44-#4 #47l)fe a. 4)54] -§-4 oiq. 4#^# ^o_44 eiJL 4-7)

# 44^4s #44 4^4- 4414-4 44 #^4-4.

<5 2.24>4 ## #471)4 #^4^r* 44# 444.

<S 2.24> f^]^(^:mm)

#471)4 #4
# 4 4 ^

44#xg 4 4 x 3. 4
#444-0) 25X15 10x7(6x6)
# 4 e 41 25X15 5X5(4X5)
4 el) 4: 4 20X10 10X7
°> H 1 4 25X15 10X10

S B R 41 30X15 10X10
4 4 41 20X20 10X10
4 4 41 20X15 10X10

5. €^4) 4M4

#471)4 4## 4-§-4^4I 4# 444# A>sj.6. rq-^-jq. ^4.

(1) 3x93 #44)

0 ##^-4 ##4 444 ^

(2) 4444 #471)

o #4 5-C 444 4:4 ;

° 44444 447> 44 4 

o 43E4#7} 44 4 

o #444 10mm 44-4 4

(3) #4)4 #44]

o 447117} 10~20%4£ 44^14^ 44-# 4
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(4) 24#^ 4^4 

o e 4^^ %

0 # #T^(25mm7}4 7^)4 4^" %

o M# ^Bj-o] f&a] ^aii-bii, #

-93-



*ii 7 m ^*i]5j #g?i#

KS*441* 44=35# %7\A #*4 *444 3443 S #3* 345 $1 

A# 4# #** 434444 *44 3*4 4# *5^4 #3# 35 SlAH. 

5 44 4# 3434 #4 444 *33 #4 *5*4 4# *53-433 #3 

-& 2.444 33# 45.44 S 44# 3*4 #*444 * 444. 4# <5. 

2.25>* KS s JIS4 444 44=454 ##* 444 344.

<5 2.25> 44=454 3W3

454 3 4*4

4*# 5444=4 KS F 3211, JIS A 6021
44=44* 4^45 KS F 4052, JIS A 6011, JIS K2207

4245 #5 KS F 4091, JIS A 6002
4-5 #5 JIS A 6005

4245 43 KS F 4092, JIS A 6006
^544 4245 #3 KS F 4904, JIS A 6022
*4#3 4545 #3 KS F 4905, JIS A 6023

‘ 54*4 *3 KS F 4906, JIS A 6007
?H 3= 4545 45 KS F 4917, JIS A 6013
432*4 *3 KS F 4911, JIS A 6008

54 435*4 *4 KS F 4912, JIS A 6009
454 4545 *3 KS F 4913, JIS A 6012

44* #34) KS F 4910, JIS A 5758(5757)

#4, 524 44=44 I|t?^ 1968. 8.10(KS F 2452)5 #34&54 1977 

4 54 2044 4444 44444 %4 4=54 4444 41-45 44 3* 

?1#55 #444* 42 $124 *444 3*4 34. 5* 5444=454*
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^ 4M.-9-7M $37} $12-4 5

xl-g-g- s.4 HK^CKS F 3211)41 ^ ^4 41^ #€ 9MM ^4.

S.-51 J^M^l ^^-§- S^oM^Hl rfl3)17-1^ KS #4 6W4 51^-^415. 4# 

t}7\] ?M $4.
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4 3 % ^
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*fl 1

1. ^ ^

7K 3g#^

44, 4^- 4 ^y-tij-^oflA^ ^4^4-3 #4 #5. f-4^4 3#s]# 4-y- #4 

«.* #44 4-^- "W-MUc ty-'r #444 # 4 3.4 u<j-^ti>^-) #4^, M.^^3 

3 4-44.

r47J¥SS
-ea#
-y^s-gysaaiE
-saa|E
-Q|25B||o|e

(3^ 3.1) 44 y-g- #^-^4= 44 4

(1) 4^44"

#4^ #4^1 44 y-g- 4^. ;§44 44- 43 Wi:

7H3 ^3.4 #4^44- 4dh 4-4 434 iif- (3% 3.1)4 #4 4a #44

— 44 434 ## ^-44 #4 m# #34 ma. 44 &4. 4^ #434 

44# 44-4 44, 444 3*3, 714-044 #7>#4 ^ 4# #4 4
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]

I

til572] # #44 #^4 1###._44 % ##1 ^71^6)1 #*) #1 

435. #5 #4#4 # #5#1 #444711 €4.

#5ti>#2i #4544 514- #5#1 4#44 554 440] sl^c-ii 44 # 

434 5144 4441 4 sill 34-4 4411 44 #44 4444 #444 4 

3#5. 4# #54141 44 0.5mm 444 11 7>4 51-c 44# 4-44 44 

#4 14.

(2) 44#

(3# 3.1)4- 40] 4-eMl 44 13-4371- 4144 5U14 44

ea#31 #54 43E.5. 44 414444 451371- ^4 44# «>44 1 

1 4t1] 44 #544 #44- 4#4 1##3 ^## 4444 #51 #41 44 

4 44# 4435. 444-711 44 44#4 4=41 44 444 4444 #4-3 

44#4 444435. 441 71-4711 44. ?M4 44444 444 4^4 4 

444 54 4444 44 11444 414-3 11##1 44 4444. M 

5##4 1# #5411 35l###4 4 144 43 is. 41435. #5#4 

114 434 1 4144 44 3z5##4 511 41 14# 44 44# 5 

17144 444 11444 4144. 144 11447} 4144 3 514 4 

4 11 514 1354 4# 7l1#54 444 544 511 #5, 1443 

44 7ln-#4 44 44 4#44.

4^7)] #154 € 1151 (1)444 45# 43 414 4# 141434 

4 45# 44 544 445444 #1 45, 414 #435. 144 54## 

43#444 4-4- #5#4 y>#s5.544 141 41 4444-.

44# 1151 444 35444 35:44 #3# H-31, 4##tiH^4 

4 #44 44 4-144 454 4 45 414 #5# 54* #44 141 1 

1 1##5#4 115 #41 41 «j7ll #3 5344 51 31 #4 3
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* 4141*5 rr44. =lz\r.s. 4-** 4^0)] #^47]] 5)ig #*#*

94 *9471 4* 9*54 **7]- 99 *5 $14.

(3) 53:*

53:*9 9** 9^-4. #4.

© 2]7H1 49 9*95-4 9494 7]1

© 9941 4*999 4# 4*94 ii

® 53:* 7}#4] 44 #999- ^

#9*4 *94*99971 53:** 959 *9971 # 9 47}# ***4 5 

3:*aa]5 g S.3L2.2.E1* 449 *955 44# * $14.

#7}# *#*4 9** 7i^s7Hfe 4^9 *19 445. *9-999 @3.4 

45.5] 4 $154 ai^o] 94-991 44 4# 494- 444 #sj7l 4714 #4# 

44* 4714-4 *4a 4*55 #4714 4444 994 $154 gas! 5.4 a 

54 53:*4 9** 45**, 44 S 4714 4S.44 44 4451 44 # 

OTa 4444 4# 444 4471 44 59 44444 #^44^ 44. £4 

5a*9 444 444 W44 %* 4444 **#99 5a*4 44%4 ¥ 

*95# *99-71* 444 44*4 **45* *44-71 44-4 4445.5. 5. 

a#* 7i]714714* 447M1 444 44 *471- 4-5.7]] 44.

4. *9*

44, 4* 91 *#4*471 *4*4 44 *5 44, 4436, *9(Pent House), 

#9-99 7] 5 *# 454 4*4 9* *44 $14

(1) 44 S 4436

49 8 4436* *5*4* *4l7> g>a 5494 * *94 4444 *9a

7]9 49 u]444] t*4* 494 4* 54. *4 443!* 1544 44 *
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9'3!!, 44, 4&#4 45 53] cqsfl 91194 4

3l 14 144.

13] 4438 15 s ^#55 ^4 5-15. ## 957} 43], 45 g 4119 

1314319 14 4414. 13] 11=4 4&# 9314 41 1#4 94,

siding, flashing 935 4438 °1 35-34 144 443] 4414 H4 954 1 

133 1945 457} #444 rL 914 33##-(Auxillary Bldg.)#9 44 

1#15 44 7144 aitfo) #5 #57} #333 44-314 141 #1, 1 

4 94 533] 14-7} 15453] 4# 119 $4.

siding0] #4 445. 9444 #9 43#4 49 44 7}x] 3°13] 44 #4 

49 siding 1^111 414- 41 44494 144 499 944 447} 1 

944 siding0] #9 93.4E. 444 15 51, 44 foam tie 4# §8 4149 

49 944 997} 99494 3334 gas] 33] 4 45-# 4 #7] 414 3 4# 

°1947} 144-47] 4444 form tie 4#3 1144 9447] 197] 3154 

4.

(2) 9 1

41 494 1449 443! 944 4144314 44 444 49 1431 1 

4 119 14143 91114 5431 914 4438 993] 9444 #3=5. 

1319-31 44 49931 9 49944 1414. 4131 141 949 4994 

193]s} !#!## 4944714 #E515 W49 9 944 114 44.

(3) 14119

1994 91119, 159 54 141195 41444 44935. 1«M 

94194 4497} 14. si 49143] 7]#43] S9 45313 43 49 9

3)33#4 141 71931 4&B4 #441 14114 5144 454 1594 

454 54-55 4)1#4 11931 43)4 913], 1131#°1 13] 11435.4
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444 €4437} s\7] 14. 44^1 »84#ia44 44# ^€44 4444€ 

til51^ #4€ 447} ^4% «-^4 4 si 47}4€ 34447} #244.

(4) #4# ^l^#5^

441:44^ €€423 ^€44 €444 4443 4444 €444 #€# 

144# 4434 44-4 444423 44423 444 447} 44 ## 414 

It)] 447} €44# 4444. €42 41-4 44 4 4# 444 siding €#3

9-444 $124 siding €#3 9444 #4 4351s. £4 2^25. 9444 

$14 €414-2 #@4 444- @7H 44 444-4 444447} 4:44 S44 3 

#44 &2# 4-jl $14.

siding €#3 944 444 44 44€444 €434-* 4444 C%4 3.2) 

44 it h}4 4-4 @4 32. ©4 4#4# #34 34# 44 siding# 44 

# 4 €4-4 ©, ©* 34 4-3 ®* 4-7114-4 44 #44-4. 14 92*414# 

©7} 44 44 447} 444-44 ©7} 44 44 344 €444 #4# siding 

4 449! 443 #514 %-a}2 siding 443 444-4 447} siding# 43 # 

491444 4#4 #44 34#4 444 €44 4# 447} $14.

Siding
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33 ®7> t*# a 4^2} 1^ siding s:^r Siding 14 4#4

431714 !#4 3444 443T 11# #41 447} 1 4 $}3i ©7> ui^- e 

344# 31*1 55:44 #51 34=# 4347} ic#^^ ^7)] ^sj-s)7^ 44 

1 4" $14. 4*1 449! 444 31457} $M-'44 ##1 347} 4443 I #4 

3144 44#! €44-¥4^1 71-^4: 44 7144 '.

(5) 1#4 - -

1353 44-4 131# 447M 4444 44#4 4444 447> .44. 4

# 4444 44 45#3 71444 431444 %3i 7W #3M14 1^4# 4 

441 3*M 44431 4#44 4441 44444144 34437} 444 444. 

5#4 4444 4 45314 44# #44, l#7i)5 445 5#3# 444 4 

344# 44 444 3.44 4# #4# ritfls. 444 #45. #4 $14 347} 

$14.

£4, 44=# 435543 #4*1 131 444 #4444 41 #4 #714 <1

# 4-o>44 447} 4# 44444 $144 4# 43=314 #7l £4 14 4# 

1 41 n 144- #7]7} 43 #4# £4 345z#31 4#44 #4#44 IS 

#4 !#(#*! 4515 #4# 44 414### #4# 34)4 3#£ $14.

##4-4=4 3-4# 444344 444 1451444 447}45 2.44 44 

4 43 1447)1 4#*}7l 434. 444 14£ 4# 4454 4531 #34 

fo.23. 54414 4444 4#4.

4# ##4 #44 31 144 444#4 344# 34444 ##4# 53 

44 4#4554 454 #434 144 1#4 #7}5 4##» 141 344 

1#4 14414 414 #3# 7}44 34## 4344744 4#34 4 34 

45.2} #c,)4 7i5» 4#44 5 ¥1# 54455.4 43 7)1534 4-ss}5
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a #14 #4=7]## ##4# 1#7} 544.

(6) ###4

4 SI 414 .£##4# #4 7|-^17> ##4 4 #4 Si *WHFd.3. ##44 4 

4* ##i: 1#4# 7141-51 1^44 &44 ##14 ¥44 #4=447} #4 

4-71] 44 ## 44- ^711 ##7} MM s# 44- #5}]S. #417} 4% 44 

1 4444 f&47} 44a. 4a#4 4444- 444-fe 44^45. 1 ¥ 4a 

as 44444 4#44 444 ##4as ¥44 /M44 ¥! 44=44 44 

4-gr 444 1444 44.

44444 7}#7}el 444 (a! 3.3)44 a# 44 44 ® 4 ©7} 4444 

#4-4 a#7} #71-44 14-71 #4# 4= la ©7} ##4 ## !#4# 4-4-3! 

444- 4-#7}X|s -9-4=7} ##4-4 ¥4=4 a Si 4 1 ¥ 14. Si! ©7} 4# a 

! 44=# 4 4 4:1 ¥4 a## 4 4 4 4 as. 44=# 1 4#¥# #4 #4-7}#/# 

4 44 7114. 4SI 11-4 1# 4#4 14as ##144 4s#47} #14 

4 ## 1# #44 7l&4#4 4# #4=# 447} 49! 4= 14.

(a! 3.3) ###4 4&#4 #4=#4 4
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4. 244*

1*1, 2*o] ti U^^a] *22 4# * 14-.

1*1* 1*2 a] 4-g- 444 4 4* 244 1*1 1**1 11# 4444 

§4- 1**4- 1*11 444 *11 444 4^44 1*1, 2*14 4* 1 

*#1 44"22 11*4 siding, flashing #4 444 23:147} &* 4* 44 

22 44 244 444 4444, 44, 44'44 1* >424 14 14

€ 4 14.

42441 4*1* 1**1 44 14244, 2*1 ** ¥4 1** 44 

44 41 44 144 *411 1 41:4 Ml 22 44# 4 14 11147} 

12 7M41 14 &* -#414.

244 **1* 4422 41* 41-4 4444 441 1142

2 4-4-D 114 44 cant** 144-1 1**4 HI 13:4-71] 4-41 * 1 

2# 4-2 124- 44-1 4! -44-22 444-2* 14-44 #, #1*4 421 

#14- 4**4#4 11, **4 *1 4414 #24 42 4** **1 41

44*7} 44-.

4-. 1**

1*14-2 4-1 1*1 -§-(Expansion Joint), 4 *°] KConstruction Joint), *2 

*4 IKStructural Joint), PC*44 1* *22 4-1 * 121 1# 44"# 1 

#4- 1* *41 14-.

(1) 1*1 * (Expansion Joint)

*2*4 1*1 **14 144* 1*4-** 127H 444 144* 1*1 

1 4-21 1**47} #* 44- !s*M 444 14#* 1*11 21 1**
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7l7} 4 4# 4= XI4. 42431 43W *7^1* 4sS^E7> «]S

4 2=-42.S 444**31 4*4* #*7l]S, *#5), 4^41 #4 4*Aj* 4s 

*7)]7i s)4 #6_4 tiT-4-^7l7> mj-e *51431 4# 44444-B-^- 4*#31 4s 

*4# *31 44 fJH #4444. 444 44444 4444 

24 4# #^S:M]4 4st1* g 444 # 44s #44 4#, 44 #4 4 

4 4# #44, 444 4-8-4 4*84 4### 4**4 447)14 #^s.S7B7> 

4444

(2) 7] -g-o] #(Construction Joint)

#&# 444 45)1 easls* #3ls 44# * Sisss *s4ss *4** 

4 4# #44 @2. 44471* 4*31 4 4447144 4*4-8-44 4*4* 

* 4, #*as!s4 ^44 *44471 44*ss 4«l**4 *44 *4 44 

44 44514 #3124 4*4 #47> #4 44471444 **7> # 7j*4* 

*4 44

*#42S 4*4*44* 4*4(Waterstop)* #444 #444 47)1 */)]* 

42. #4* * XI* *** 4444. 4*4* *#24s 4-#7i 44 4444 

*s#31 444* #*4*4 4* 4*444 #*2S *444 #4* **s 

Xl7l 41*4 4442S * 41 4*4*** **44*44.

(3) *S*44* (Structural Joint)

RC*S4 ###S4 4** * 4s 4* *2444 #2*4 #44* 4* 

** *44 * *2*4 *44 4*** #4|s * *2*44 4*4 447> XI 

22s 4#* #*44 431 4*** #442 4*31 444 *2**4 4** 

4*4*31 44* #24 #44314 # 31 4*4*4 31* *71-44.

#4S *S*314* Reactor 4*4 44 4*4 4*4** ^ 44 4*4 * 

4 224**4 444**314 *4 *2*44** S4 * * XI24 4*44
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#4 #4 7141###, 44=-# ### ^4 44I4#=4 jf

t4 $154 ##%#4 #5§1§, #^# ##47) #3. #47} #§ f&s $14.

5#, 7)4# 44#. ##### Seismic GapJE. 444 ##4-3 # =4 $14.

(4) PC#44 4#

PC4-44 44 ##4#4 44#4 #444 ##455 ##44 #44 #5 

7> 7># § 44$14 44 44 ##44 #5#5 44444 #4#4- #5.4 

##44^ 44 #544. ###5.5. PC444 444 #4444 44# 4#4

7>#4.

4. 4 4

(1) 4= Hell# (Roof Drain)

7>#5s44 #4#.#4 7>## ##4 #5# ##, 4# 44 #4 4= h 

4# #55 4#1 .4 $14. 5# #7l## ##4 54# 44 #4 4#4 #4 

^44 44## f 443 # 5# 44 4#, 4# 44 44 4= =4#4 4 

4444 4### 4 $14.

45 H4# 444# #44 44^4 44 4-#4 #4444 44 # 444 

5# 44 44 4### 444^ #47> $1§4 4 #4 ## #4=#4 #44 5 

#44 ## 5§ ##4fe # ##### 4444^ A#4 # ^ $14. £#, 4 

#§3.2)54 4#4tr #5 54# §4 454 ##4##47> 44# ##44 

##4 #4 444 eH #4-71- #4# §4 #4. #4 5z#4 4# ¥### 

4-t- 44 ^ 444 444 #4=#44 #4##4 44-4.

(2) 445 (Trench)

44=5.# #4# 4 5J1#4 7>## 44- (3# 3.4)44 it 44 #4 44# 

-§- ©4# #44# 44=5.5 4# 4 a.4 443 ®#4 #44# ©-©44# 4
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Siding

(2-1 3.4) *11*5.4 11*41 41

% 2* *4 4*5 **# 1^7} #44 14.

©-©*** 4)*5* *^7} #444 %-& 4* ** #4 2.4 $14] 425. 

*444. ©-©*1* 5** siding 1*25. **# #lir ^4 4*42 

siding-4 44-^44 #47} #44 4## 444* siding 44 *42 #ifl* 4 

-T-7V 44. 44 siding* 444 2.#4 4^- ##i4s.5 1**14144 444 

#4 #47} 44 **214 44.

44* 44 4* *44 ^H*5l4 *** 4** **#4 ©44 #44 %

2 ©44 4444 $1*4 4 4# *2#4 $2 #4 3.0]7]4 *2* ®-
©*1* 4**4 1444 4*25. siding**4 *47} #*4 2** 44 1 

444 121 *#-2**-t- 2444 4)4* 4*44 *** #*41 4*5.# 

4444 #44* 4* 41*54 ***44 $144 #* *14 441 444.

2. 4^-

7}. 4* #245

11*25 #42 *2** *27} 444 24 *54 14*4 *2444. 

71s 441* #25 **€ 4#* 2* 7H4, 4714 4 *44* 4 s 141
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345 #44 * ^343* 4 4* 3 33 3&* 3444. 3&5

335* 4447] 347^5 #44 44** 352. 4t]13 *5*3 71&44 °1 

45. #44 W 544* 31** 345 5335* 34* 3^

53353-2 44. 1

3 34 53355 3 #3 4435 dh#s.4 *5*4* 45.71] #4 #5*3 

4 444 *33 444 44*3 443* 4** 313425 44*55*3 41

4 #4- ^ 4341 343* 4*4. n&|4 #5* 44 * 7]&3 44 7} 

M355 #4 * 34*3* 3&*55 *33* **4 3*3 4547]] 3* 

7] 4*4 44 44>1] 44

445 #5*3 44 *3355 343 *34 ** 44335. 344* 7]*

* 7>4 444 443 s* 7]# $35] hs. E]-444 34-4 **7} 7}*4 35

5335(Porous Concrete)* 4*4* 3*7} 453 35 5335.* 3-#4* 

3*4* 7]5 53355 44 5*#* 3344 *4 3&(Bottom of

Foundation)^* 344 44 **♦ 3344.

(1) 5* 33 5335 (Lean Concrete)

33 *33e5 3-3^3 4* 35.31 ?]& 43-4 454^4 3 a 5335 

443 4%3-tI] 4 * 45* 444* 53355.4 45* 5^ 533554* 

33-533 354 53355 44. 334 33 *3357} 3*4 3* *4 7]

5 443 *443 #3 43 4* 5334 *3 4543 4* 35* 4443 

3*4.

**7} 7}54 35 5335* 7B443 #3 44 5335* 33 53355. 

3M4 3** 33 5335* 4434 4**55 334 7}453# 3342

* *53 4**4- *7] 4*4. 447] 44 33 *3353 3** 53353 

#3*5 4347] 7}*4 *4 53357} 35* 31344.
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354 41 7l2;U>ti-Ta^l EMM 45 445 5 4454* ^oL

712:441 544 45* 444 712:4414 7}^-7}-^o]] 4515 /#

444 4444144 7]s>^ 43* 44 1144. 415 44153 444

54 4 (Dewatering System) 4 43 44 45137} 447}5 555 41 ?35] 

3 44^6)] 455* 1^f4.

(2) 7]-o' 41 53 a} 3 (Porous Lean Concete)

715 53433 ^4 235|E4 4#7}43 7l& 444 44444 4#

15. 4541 41 5343 am 3 #4 sf-4 o^jl 4 ^o] 44 4^ 5a

4344 44144.

41 53435.4 45 5343* 7M# 155 4544 4455 #44 4 . 

4*1154 555 544 1545 554 445444 54 #45 #5 4444 

45 533. 5344 133 4544 45445 44# 1144.

7|a=uH4

(rz.1 3.5) #4 41 53435
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4 7]ls.7> 44 4*4 2 ^4. 3.24-1- #2 49# 4 #D4 #*4#

n ^-^5. 44#7> 1*44 *97} #^*4.

4. 44"#

44*2*4 44"## ^*4* 7)1711* f35]i2] D44] 44 4434. 44 

9-2*414 41 E2.5iE.7i- 7i# E2BiE4 4## 4! easiE.# 44 44=4 

It 4447)2 E 9-27)14 44 E25iE.(Bottom Concrete)* 4444 7l# E 

25iE7f o>4 44 E25iE.e 41 E25iE.E 4 #9* #24 44"#°1 44 

s)2 444-5-3. 41 E25iEE. 44=44# 44 4*41 44 E2s1e. %}7)14 

4=44# *444 44=## 444# 443 9-44°) 44.

443: 93*4 4^)44 #2.71- 714144 44 44 4&4 #2 2*- 444 

9-7)14 413 E2E1E.E. 444°) *4# 44 E2b1E7> 4=4471) 4444 #4 

44 4# #4=44# &*4. 244 4)2 esbIee 44714 *4 ** 4=4* 

4 4444 4#4711 4=4*# 4444 *# 4* #*444 444 *4. 2# 

19E35iE24 #43 92#* *e yfl#4 4444 4=*4 E242 4*4 

1*4 4*4 #*# 44* 71*44 #2# 4* #44 44 44 44=4 44 

4*4 * 4= *4.

4. *# 4*4# (Cold Joint)

#42 9-2*4 44712* 4*4 444 E242 4*4 #4*4 4 9-4)2 

2* 4*# 9* 84. 444 44 4** *#4- 99 4*# ** 4441* * 

4# 4***4 414.

*# 4*4#(Cold Joint)* 927)14 *4) #41^1 **#* 424144 4* * 

41414* *^5)4^1^ 444 *4=4 ##414* 7># 44* **442 44.
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4^14 a] 43} Al^-ol^. ^^4. 

fe fe=L3J» 4^44 fefe* #44-7] 4MW #'fe easlE 4^44] 

4fe#(Waterstop)# #44fe 44 44444.

4-. feSfe^0!# (Structural Joint)

#3Wi fe&fe# fe&4 4^4 #44 7j-s4fe' fe&#^ 4^ WM44 7>

fe4 iH4fe 3lfe4 44#/@Al #4444- 4 ^#4 4 7] ^silAl tiiiaa) 4

&fe44fe# $^4

4#3#4- fe<W## 4-4 fe fes#5i4feA^ ##44 #^.4 o] ^

^#44fefe @aslEg_ ^44 #4 fe## ^1 44-4=7} 4# fe&# 

#*-5. fe# 4= safe -fKlfb fes.44. ilfe4 ^fe fe&#44fe 43fe 4fe4 

4fe fe#43. 4-Kz fe#4 44=## #44-4 &44 ^#4fe fefe# #114)3. 

4#44#fe 44 ##44 4^4#fe4 #-4=4444. n44 44#: #-4=44 

fe 44444 4~g-4fe #444 4fe447> 42. 4#44 7^# 44 4444 

fe4 444=7} ^44fe fe fes4 fefefe 444 fe4=#4# 44.

4. 4 4

7ie 4 4^2#21 44 fefe# 4fefe 4334 #-4=fe# #44^ 434 44= 

#4 fe#33 444 444=4 444 W444^ 4#fe3#4 #fe 4#"## 

4 fe4]7} fe-44 fe#3 4# 33##4 444 4#4 444 #fe£ 43# fe 

4# #fe fe-3.433 44 '^£5. 4=S4 feH.4B7> 44444 fe4=4 44 

444 4-44 4^44.

444# #41fe fe*)l7} 444 fe444 4)3 feasl^.4 fefe# 444 44 

4fefe #44 44 #% =433#^$ #-3 $)7l 4#4 SI #44 #1 4#
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1 1444 *4=7)- #1 4144 gfetf. 714 #*#*4 41* 44 3#4
€5 53.5]Hal 44# 7144.

4". #4 4s! si (Tendon Gallery)

#4 #444 #4 #4# 4#-##! 444 4=4 144 444 444- 43 
144 #4 HI 7} 13 #4 3214^3. 144 Unbonded Type! ##* *4^ 
313 -§-44aV4 hbI^ebii^s. 71)44-4-2=, Tii^-sfeEi) 44. 4-4-4 #
44 44* *4^3131 14 4444: 434 #&4 4*#lAife 4444. 

14 #44* 4##3* 4H4* 437} 444 4#1 #4* 3# ##4
7)4 7l3* 434 44 €-33) H (Bottom concreted n 7)*# 4444 3.44-
14 #44* 444#4 44 444-& 7l#33 # 1 7>4 4#-l 441 43 

33. 44 #434-3 444=4 ##7}*41 ** #4 44. 44, 44# 444 
4# #** RC33 44$14.

4. 14= 4141 (Dewatering System)

(1) 44=4

44-4 7j-4-7> ** *14 £* *33 33*1 4^H safe #4 M3 ** 
*14 #* *33 S37l 4144. 44 #3*4 4-4 1-11 414 4=4=441 
17> #447)1 #-#14 $144 7l#4 444=44 41-#-#-#- #14 #4 #13 
* 4#* #3#4 44114 141 47114 3#4* #444 14=4 4= $1# 
#34 14=11* #443 $14. #4=4* 4414 #44* #4 3#* 11 
413 3*433 * #43 33* #4=1114. (3# 3.7)* 4# #3*4 # 
4=4 114.
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(fuel B/D)

!nd aux. B/D) aExwyg
|( access ■ 
icontrol v 
; B/D) i

3.7) Sump 444 4*4

(2) Sump §

^t’3‘4' 44 •€*!€ #4= 44=3. ^4# 4444r M°j 44=

-B- ** #, SumpS. 2.44 Sump*)] 4*4 *4 4^ 4 *47} 44 

«]]* Pump7> 4*44 4*3. till 4^471] 44.

44*3:**1] 4 *2;* 4 7] 2:7 £'°]]4 4^4^ 4 4 4"-a till 4^4 7)] (Dewatering 

System)* *44 *4 1^44 0.5.4 ^44 4 4*4 (Ground Water

Level)* 4*37, 4*3 4414 TWKr 44*4 3E3HM* 44-44 *&*4 

44fb 4*"t 4= 4* ** #4* 4#* Sump ^ ti)]^447} ^4.
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*0 2 H mg

1. ^41, ^1-g- ^ 4#

7>. # *

(1) *4^5.

4##4- 4H.14M5. Aj-e]^ $34^. Lflti.di] 5£W ##, £# 4-#4 4#

e-ir #41 4#^#4 *#7> ^44-4 4## w 2.4^44- ^4=*h4h *

#<#os #44:4.

(2) "3 #

Aim tg-^q- oj-^E ^ ^#d] 1^4-14 $345 % 4-44 44 

4 4* 3# 4 #5.4-4 4A?14 4#5.#4 4 #4 e44 ##* 4##4 4 

4a>4» 44444 44. 4 3# 4^#5. #54- #4# 3 #^4 *#544] 

a-) #414471 4-fH.ii. 4*#4- 44#4 ^4 ## 3> ### 41 #44 ^ 

* 44 #4 #* *53. 44-4 «, #W#ir 44- 44444 44. 4

#44 AV444 #44 4#4 41 #44#4 44 4^44 44.

4. 4

(1) # #

4##4 44# 444 #4^-5.Ai4 #* 4#4 #4 ### * 44.

- 4 #4 (44=444) = #444-4 44-444dh, #4445# 4## 444 

444 4-05.5. 444 $ 414#AM1444 41# 1#4.

- 4#4 : 44 4#4 4# 444 441471* 47141445. Mai^I# 44 

4 1444 &d_E.5 41444 444-441 Al ##4# 4414441 441 44 

4- 44# #44 44#£# 40°C~60°C 4144.

-in-



<3. 3.1># £)1 #1#5# ##1 *6.

5 1##1 4#4H# ^14] 131 &1 ?]6j 60"C 4=## #*1131 $M

<# 3.1> e]l 1# #je $5
\<8r £ s)5£5 aM-85 -85^3}^

4 4 # 7} -§- 853} 4 # 4 ir ■85*} .6
.

d
|iu 4 -§- 853} 4 # 7} -§:

4 7] 23.3 0.1 23.2 29.2 3.7 25.5 19.9 -3.6 23.5 9.3 7.3

i# yfl^si- 23.8 25.2 -1.4 24.5 26.5 -2.0 23.0 23.8 -0.8 1.5 2.7

4 % 59.2 62.0 -2.8 60.1 641 -4.0 57.6 59.6 -2.0 2.5 4.5

3 %■ 45.5 41.0 4.5 47.2 41.3 5.9 43.0 39.6 3.4 42 0.7

2 # 36.7 35.5 1.2 37.2 37.3 -0.1 33.7 33.6 0.1 3.5 3.7

1 # 32.0 28.8 3.2 32.8 29.9 2.9 31.0 27.5 3.5 2.8 2.4

T'l## 28.7 24.3 44 30.0 26.7 3.3 26.9 22.1 4.8 3.1 4.6

7# L.R 24.7 24.3 0.4 31.0 249 6.1 18.3 22.1 -3.8 12.7 2.2

(2) 14 1# i

14 4# !##! 11# 5#1#1 ¥l-^-s#4 5£# ^#5# 4 1

#4 n 11W# 4#1 #4.

- 1##1 11

- flashing4 ^1## 444 44 1^44 1#

- flashing4 ^1## 444 44 2-444 44 ^ flashing4 2.^## #

1 44

(3) 4444 1#

41 11-4 1-t- 4^44 444 4444 11S1 44 4l7>4s. 4# 1 

4 ^4* 4442fe 1442.5. 41 1# 44427> 4 #5m5, 4a#41 

54 14# 444 11 #4# $2454 #4-# 44 445 4441 !#! 

#4 14# 414 #41 1414.

11, 111 411 #54144# 14455 11### #14#
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##44 -Sr£x>o]7> # 4= $15-4 44 S# 44=4444 tiJ-4^#^ l^f 7Hr 

$14.

(4) 4#7M4 ##494414= 444 44 44

44=7117} #444 44444 4#7l#& 4# 4#4t11 44 44=7)14 44711 

44 ##4 4# =341-4 44# 44444 4^4# 444°1 4444. 44= 

44 ##^4414=(Cwp)4 €-a.slm4 ##^4^14=(Cc)# 4 s. 4=4 (Cwp>Cc) 

44=44 44#-3-4=-4 ### 4=hs. 44 44=44 ##7} 4 ##41# 4 

711M4 ^4# 447} 44H-S 44=7H&4 4144i:4 444 44=41 &7} 44 

44 &# 44- 4444 ##444 W444 44# 4= 44.

4. 4 #

(1) 4 4

4#4 €4# 4#4 #4 44 f7Ws #1:44

- 4^-4 #4 : 4# 7144444 444 4# 4# 4^

- 4#4 #4 : 44#4 4 444#4 4444 W# #5. 447M1 444

$M 41 #4 444 444 444 4#4 4# W

(2) 4 4

4#4 44 44# 44 #3=4 4444 4#44#4 ri 44## 44=444 

4 #5. 44-7} s)# %# 4#4 44.

- 44=#4 44=444 44# 44 4^

- flashing ^ siding4 #4#44 447)1 44

- 4##4 44, 44=# 44#4# #7fl

- 4w#44 #47)| ^ 4## #7)| 44 # 44

- #4444 4471&4 44 444
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4. #44#

#4# ## #5 #4 ^ 4# 4444.4-

4 #44# 4## 4#454 ##* #444^ 44 44 #o] «0v#^4.

2^, 4^%#E =6^ tg-^fls.# #44# 4 444# 4# 4#, 44.4:1 #4# 

#4-44# i^M ####. #44##- #### ,#4## 2§(03)#

5 ti<hr#4 #4-4# 425 #44 &2# n 444 o]^ #544# 444

5H4 #4. ; : , ■

#. -g #

##4-# #4# ##2### ### 42. #4# 4#4# 4414 ^ #

e # ###5#4 ####. 444 4444 • 4 44144 "34# 4# ### 

44-4 44.

- 4##4# 2### , i

- flashing, siding ^ 4## 2444 24 ##

- #^4 4## g# #

4. 4 4

#44 ##2* 5£444 S# ##dh f&##4 #4# #4# 44 4#4 

44 444 44# #255 44=#4 444 4# 4## 4## S 5s## # 

Til ^ 4 #4 2444 # #24 25## 4444. #44414# ##44 #4

# 44# 41s. 424 #5 44 44 #44 444 444 444 424 4^ 

4 444. 444 #444 #&## 44 ##45 #5# 4## #44# #4

# 2445144 #44 44 # 44# 4#4 444 5## 4###5 #44
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2BW #31 4 A] 3-0] 444 44# 4# 44 2:24

4#4 #4.

(1) 44iLJ:#

## ^#4] 5E#4 A}44 7j-fj- ti>ti-6]l £}*|) 4sl4 4=z. $1431 4

44 4#4 4^4 #g-# #44 ^tit %44l 44* # tflaji- /ii# * 

4 42# 44M#4 4317} ##44 4#:4 <y#c>i 4-2. 444 44 #44 

444 44 4444 # #2^ 4-44* 4 4422#4 4## 444 444 

#47} ##44.

(2) flashing ^ siding

444 44 flashing 5! siding4 #447} 4444 ####dl #4444c 

47} $1,4. 5.#, flashing ^ siding4 ##-°l] 44 42:# 4 44 #44 444 

4 $12. #44 ell# 4237 #-#7} 42: #4# 3H44 44# $1 444 444 

431 #47}- 44 sfe ##dl#40l 44S.4* #3144 47} $14.

4. 4 4

7J#4 444 #2442 #444 44 44#4, 44#4 ## 4# S *# 

44 444 471-3. #444 44. dH 4#23#4 4# S 4#23 #4*

4# S.4 #444 44 41 A-j 44#°14 5L.S.# 44 4&# A}31# 4444 4 

44 #$14 44 47} $14.

s# 4444 44a1-4 a>^#s) §1# 44# 4 4^^ 4# 44=* #44 

4 44 #at)4b121 nltils. $14# 447} # 4 $14.

2. 7(1# 4&#

7}. ##7112-
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44%** 31449 49- 92*4 44* 444 4**2, 9-2*4 444 

4* 2442 o}6\] tq-B). x]ti]-7M 29 54*^4 *44*4- *2*4 44ti<M= 

#4 #* 4:e44°> 44. 4# W 4£44 444=4 #4 14* 44^}* 

% 7>4-712l44j3- 924 444-2. * 4= 44. 44 44949 4144 5. 

4 4 4 #4 9-444 9-44 444 44-2444 49-44 414=44 #4 441 

4 444 41-4 4444= #44 7>4 9 444 $4. 4492*4 944 9 

449 444=4 "144 14^^ ¥4=4 4s: 44* 4144 4*4 44

(1) 444= 971114

(24 3.8)444 4-4 24 4¥4 *5=44=4 5=44=5. 4* 4= 542, #5=44= 

9 244=, *44= S 49-4 444*4 44 *44=5 **44, 44 5544=9 

4* 444=54 4=¥(2KE)44 44 224 44.

O 4i

(21 3.8) 4442* 944 449 44 41
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(2) 14

#4 113MM4# #4, 1444### 494»l

#4.

(3) 9iL94 ^4

#2.4 ^.4 ^ Ai^oi-g.(C0id joint), St, #44 9-4 #9#4 = 9 ###

4 ]£# 4945 #41 9^#, #54 ^.441 4414 #44# 44 ^#4 #a 

4— #9-4 944 A44 44.

444^7} 54 #9 4442:1-# tfl7ll #44444 44441 441 447} # 

#42., 44, 4, &4994 4442:# 4 44 #47} 5# 441 44# 449 

5414#' 4.44414 444444 4441 4# 947} #4441 44. 444 4 

4444 41 a 5 9#9 #4# 41# 4494 5441 44 444 5# #44 

149 2.44# 44 44444.

(4) #4& 92:1 4444 9#

54 4 #4 4 4444 #44 4# 4 97}5# #492:14 44914 441 

5# ##44 #44 944- A4=4# 494- 54.

- 2:4 4#4 54 4# 4444 #9

- 414 Level# 4492:14 44 Level ###7)1

- 92:1 ### 44 49

- 4444 (Dewatering System) 4 44

- 7)9 # ^ -EH.bIE.4 59 #4#4# 59# Syphon System4 #94

- 92:1 4A #A}# 5554 #4 49

- 4# 92:14 4954 1#

4. 444
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##5 4 s} 4& 3M5 #4# #### 4&* "14

42 #44 #5S ^4# 44 4 ##44 ^44# #7)lS #444 ^4. # 

45 4S#4 457} 444# #44 ##45#oll u]tH 444 €• #4i: 4 

445S S)#-g- f# 444# 44^=4# 444* S>7] #4 # x}4* l}e}-^ 

t #4. 444 #44 244 44t=44 9-s#o| 4^4 ^al 444^4 7>c>l 

& #44 till^1711^-^1 -Sr^]7V #444 444=454, ^## 444514 414# 

4 444444 44444 W 444=4 4## 4444 44441 444=7} # 

4-^441 4hs4 fs# 454444 4417} ^4=4 4= ## 4441 #41 44.

4-71441 ^ 4~r-7} #-& 4-f- 7l&4 440] ##5S4tl444 #2. 444 

^44 tifl4=45-7} #h.s 4-4tifl^o)iir >g-#4 #e 444 5544. 444 -f 

71441 444 45## 4^44 444=5. 4#5# easls #5## <21^4^ # 

^4 #41 44.

4. #4= 4#

(l) 4^45

##41 4### #s## #44AS ### 4^-* 314#4 44. #45 # 

5# 44 ##7}# #4# 3445s 4# 444 447} 7}#44. #45 45 

#4 45 44# ### #4=454 #41 44# ### #54 4 #### #4=

7} ### 7}#4 4 *4. tH4=7} 4W# 45S# #4 ##7} s#44414 5

#4# #44 44# ^4# #4=7} #5#4 7}44 #4 4#44 444 ## 

# 544 #444 # 4#41 5# 44 #4 ##4 #4# ^ 44 ###

444 ### -§-## # 45 #5# #4# 41-# 4# 4#5 ?4# 4= #4.

##5 Sump# 44=4 #4 ### ###5* #4# 5# #44 44 444 

## 44-54 47}ir #4 444 ###57} 4445s ### # 4= #4. 4
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4# 4) £7} X| |r ^#41 9 l7. 7j-£i|}4 ^r-2- #7] °ll£ #2.*- £#4) m

4£ 7j-#S] ## 7}#£7} Sfl£l- 4 4 7] 4 4 A] 444# #### # £ $14.3

S]3 Sump* #414 7)1£4 o_3 yfl^-l- #5. a] 44 7is\-6\] n}£ 4££;e.s] #2 

7} 13 ft£ 4# 34 41444 41£4 ##7} t)1£43 $)#* £4# 4" $14.

(2) "##4 #3#41 44#

41£4 #$14 #A)#41 #£41 $14 4£4 4^4 4444 £44 #£#5

5. |^M 444 £35] 5 ^s*£44 £35] E 7}. xi'gsH ## ##4 #3

£# £# £3# 3$] fAS ### 44)#t# #44 £3# £-9.5. 4#44 

44 £35] E 4r4 #4$I# #£# 4*4 4#4 44 #£4 444 44#5 

5.4 #444. #44 4£ #^44 £35] e £&## 5-4, 44 #4- ## 4 

444# 4444 44-7} 4444 #&#4 4444 £4# 44 44. 5# 4

£ T4 444 £35] e. 44435. 4### 44 #47} £3.5] e 6)] a}

## ##41# 4 £4 £35] e vfls] #?]] #44## £#44 £3.45.4 ##4

#1# 4444554 4^44 £4# #54t1] 44. 54, £ #4 ##4 44 

£ 435 *£## £444 #£# £ $1# 44# 4#471] 44.

#4435 41#7Ml 443# 444 4# 44#41 44 444# #47] 44 

4 415£4 444# 4 #3* A}#44. 35] 4 4### 4457} ###4 44 

453 7]##£ 4# 4-44, a]4#5#4 4£4- #£7} 444 7)4£41 #41 

#43 ## 7]441 #44 444# 4 3# 444.

(3) #44 4

#4=4444 #34 4££35]5 #3#£ 4 £4] 4#4 7}# @# ##» 4 

£ ### 44 41 £41 #4$I# #£34 #44 7}# 44 4) £41 ##47} #7] 

#4 44 3*4£ #4* ###}£ #4(Tidal Zone)# 4# #47)1 4444.

44# £35] E 6] 4£44o]] n}# 4##4 ## 7}£4°1 #34 41 £7} 7}#
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4-44# W4 444 ^15 44] 4 1M #4444 #44## 7^4 f] 

7l 4]#4 4 AS 4:444.

#4A #s#4 44 4 as 4:44 44] 4f!: «9## 44 &44 44

4 441 44 444=44 4#AS 44# 4#44 444 4-A 4#€ 444=4 

Jif-4 4444 144-S-i: 7f#44 4= 44.
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4 4 ^
SA>
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*0 4 *ct

n\ 1 # sa^hs.

1.

#4 4 4&&4# f-SM 44& 4#4 ^jiit 4#4 44#4 #4 4 

4#, % ^lWAS 444-31 4 lit #^4, 444^5. A|s 444 # 

4# 44414 #-$ls 41444 fl-s., #44- 3*W5L 44 4€^ 5E#

4- #^43i ##44» sa>4hs4 ^-444 'g'4^^4 4# ##444- #4 

44 7ll^ffi 5i#4#31 SAj-s.^4- 4$14.

2. &AMM

44^* 4#4 44 5 #^#4& #44 *#4 4444

44i- 5141-4# #4 W4 44i- 44 44 4#4r 3>3i $14 4^M 4 

444- 4444^44. 4# 44^4- i4!4 44^4# 44 444^1^.4 44 

44 W4 ^4 AS. ^444 4#4144 4% a]# ^ -e-444 #444 444 

#4* 4 as. 44.

4 4#414tt 4# 4^M 44^ 4?^ a.#4 4444^ #44 #A7> e 

S.4, 445 4444^* 4#44&A} tfl4 44^5. 444^4. 4# 44 4 

4A# 444 445.# 44 44^4a-1# 4^4 4444 $13144 ^4 44^ 

44 4:2 $14 4444 4-AW4- 5.4 4a $1## 444 4444^44 44 

4 44 $1# #414-i- 444131 44 4 As. 44-444-44.
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3.

4*#422l 2Aj-*l (Check List)# !#4 4 2A)-142 15. 2AM## 

#^#A]7]J7 *4aM* 44* Af4A2 44 144 4# 2A}7l* #44 24

#324 1# 4#*4SA>* ##A1 *441 **# 7)1141# 14 #7] 11

3#* #W1A1 424 4-4-A-i# m #44-4* 4*1 412A}*

$4
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(2) 4 3)

o #4# 4444 4#4 ^4

o ^^4 7)15.4 5) lel-olE (Perlite) 2.5.E1

O ti>^-4H5lE 4] Tgs.4 2.S.J5.HE] 47}
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(2) 4-94 94

(7» 4 9
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(4) 9 4
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0 4943.4^.31 3^4(steel), 3^#s.(anchor bolt) 433. 49 44 — 
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o 3^-t#9 4#-#715. 499 3Jl ^ 334#
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(4) €-*03

o Syphon 44=3M1 44 44 ^4 ^14= #4

- 4)4=* 44 ti]]^ti)l ^7> 4# 

o 44 ate. 44=#4 £4H1 4# 4=4= IH54 t4= 44 44 #7}^

(2) 4# 4# 44=44

(7» f 4

-Seismic Gap
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(4) 4 4

o 4^easiw ^ A)E 44
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445## s# 44 #4(3,43:71)

(3) #5|^

° 7}^#e4] ^4 a] 71^55. 4% 45# 14 4# 

o ^^#6] Perlite 2. = bMh.3. 4514 441r5 44 

0 11# 5]7l &3L# iL53l4 7ltfl 6]$-%.

° 5]t1a]-^ H# l 517]# a) a] 54 

o ti>4-EHB)E^ 51, 45#<*)1 415)7] 4-g-

4. 444 4# 454 711

(1) 445! 54

(7» 5 4

Flashing

Siding WalI

(rz-4 4.9) 445! 54 4547)1

(4) 4 3

° 445! 451 ^ 44445 1454

— 243—



° Siding Panel0! &9 9949 Siding Panel 99-3- 944 Flashing

4449 -M4, 949 44# S-s:

(4) 9*114 ;

° 944 #994 Flashing-#: #3., 4 ^133 jz.;§a] 4^] n)S|] a.7§4

94 # 94 W \ , • ■ ,

(2) 4994 9^ / ,

9^9 99 1,2^714 444

(3) HBiiy 44

hb)194 443 99 1,2^714 9A>f-

(4) 9# 949 44

94994 9499°! 9944 W 49 <3499 944 49-7} 44. 4 

44-0-3. Siding4 Flashing0! _ 444# 2.4499 494 44 949 9 49 

#4- 47! 4*11 44414 944449 4444.

•2) Siding
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4. 44- 4-941^1

(1) 44 9 49*114]

(7» 9 4

tain matei ia

(9.4 4.11) 44 494] 7}]

(4) 4 4

o 49 44# #94 4 4 #3.4 55 9-4
o 4 4 #35} 9# o>5fl 1-95.-E Sumps}- <2i! «119 

o #44444 #1144 194)9 35cm 495. 44 #*14 3444- 

14 #1#44 44949 105cm(3'6") 4954 144 49# 94 

4 5A49 491 514 19 am 997> 44#

(4) 944
o n 494-^4 494-95 994 9944 #4 449 4-9# m 

4 59 9% 44#
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(2) 7|B}- X]

###444- 4- #*4 4^>ti>4(Floor)i: #44-5 5}]7l-i-f-

5(Radwaste Tunnel), 444, 44# #4, '444: 4ir # 4 $14. 4#

5*4 447} #49# #4 €41 45* 444 #5 #4*41 4# 44

544 4#4 #44 5#55 #4-# 7D4-S.4* # 4 44-4 4# 44

?2t1 447} #411 4444 n 44# 57} 45*4 444-4 444 #5 

45. 444 4447}* ###3. 444 45*4 71441 44*# 4*-# 444 
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4. 4^-45* 4444 44 S 4 4-##

55l#7}#4144 4444414 4#4 4444 44 ##44 4 4#

4 ###44 *444 Overflow #44 444 #44 #?M #44 4-4 4 

4 #4#-5-5. 444- 4444 #544-. 544- °1 444 444 ###44 

45*4 #4 ##4 444 S* #55. 4s.€4.
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3.

7>. ## #444

(1) 4 #

(n^ 412) 157] T/B ## #444

(2) 4 #

o #4#-& #1# 444 44# 2# #442: 

o #4#35.4 43. #445# #4444 444 #3 ##45. # 

o ##445 # #44 #4## #444 544 4# #4# 444 % 

3 #4 545 ##o] ##4 #44 #4 4

o 4#55## ir# 344 #4 7}trffA2

(3) #44

° ##445# 44 7> 4 #42:4 55. ##4 4## ®4 ##

- #4 2# 454 #4#35 4#44 $14# 2#~3# 4# #454 

#4# 4 §J# #4 $1#

o 4a. 2#4 #4#44# #4#4 #7) 444 44 #4 54 ##^i 

#4 144 #4544 #4435 #-& #35 ^4#
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5-4^5- y-5><^ jS^A] n>ti}- 2)7}] A>S>^o]

#5l#M ^

M-. 4^2)4- #4=441

(1) 4438 4#

(7» 4- 4)

(n^ 4.13) 4-sM 4# #4441

(#) 4 ^

o 44*1 PVC flexible Flashing* 4131 444* *41 Flashing-#: 41 2# 

^1 Covering 4&

= #*44* H4 Cant* *3. #4* 414* #4# 41#
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(4) €-*03

° 43]#-° 3. * 4 4 44s.#

o 4*11 a]^-* 47)1##-!: ntfls. 44 7l 44#

(2) 4#*

(7» 4 43

4.14)

(4) 4 3

o 4**44* 4^1 #4 ^-(sleeve)* 444 4 #4^-44 4**i: 1 

a^>J7 *#4 44 Hood* Jl4

o Hood 444 #*# ^44 #4^-4 5L444 #*44 4# 4M* 

#4 7>*

(4) *4)3

o 4*4 44 #4 #4
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—154—



eh

&

«i
4-
Jh
W

W
3W

JU W

tl
^u <f

$1

5$
o
W

m
<r
*>

,W
W-1 $>

o’ ni 
4> P 
6° o

i°
W
t

M „
© 5

Sst
op 4 4- * 
,1'l° ml p p?

<h mho"

pHt oln)

*
*
W
w
•K
m
o"l

P'To #> M-

,i,L-«l°^ ®| 0(1) *57 -j5p 
Wl ^ 'Kl« H|o s^-

'S' 35 oMti <|- W TT

WJ
cjni
T
?

TP ^

f|
li
TtJ nT 
?! -

it
ih
%l*

i° j|-t

w
4-
Jh
9K

#
3tf

ijni
#>

$
$

W
TP
4>
mo
J-
#
Tt

sir
K
'j'
U
Jp

Pin) m 'S' Tfl
T

# Wl) 0 T
W pr ^ #mettle <h

~ p W

?;$*
U|o ^ |u ^ ?
uln: ulo t<-Ti° ul°

J o|r ^ t| “go y-J ,]_ T< IPT * TP 5K & 'fin) sh

-155-



156

° #"3 sleeve -€3 #2. #
4 #H)1 «$■£

1 # 3

°R}#3# 3r#4 •
0
##4 #3# 3
##4 47>#3# 3r#4 i

.a. 3

H?Ol

3 #^3 3^



157

I

I

-r-91

0 Flashing ^

1 S}- ^

#4

1 # Tg TTiil

siding
-r-^1# #4] Siding Flashing^ °l-§-

U1H2) ^7] n&6\] ^5]
5. ^.§'5)-7l <4 ■§■

Filler4| <£\ ^^41 JL^ 1<4^
Filler4M 4Md



-851-

(2. s in

In
S*

da
da
& 
c^l 
A .

$
&
ti|o

Ui
I0|H
m
.2,
|m

rB
»hl
ft
.2,
_2

s
|m
-f.

JE

52

t

m

rB
da

N
<£L

da
2l

nijrt

m2
Jot

xa

da

-&
i=i
oV,

dr
dV

«*
nil

m|>

|n;
oji'
dJ
%

in
-Sti.

r2
da

m2

&

MB

Id
c5i

JL
SL
4>

dr
d>
t»
r3



tflo
511

ChtfJ

uil m| ui| nil 
K|0 S® tH HT o'
Wo -<l <= M m
Jl- O •- Iflj Mini
5! *cio s M
K CO a. 33 cr i i i i i

5)
 

1,
23

:7
1 T

/B
 4

^ 
^

rb 

wl

w
HoJ
o«
Plo

$ s
8

W
7<

M

rb

'Kb

rb

rm
w
ml

o]B
<55
W
m

M
oT

pi
1

$
t

<P
*4*

ir

«b fib
F Kb
* 
pi

■k
W

W
N
m

1
pi

>1
■Kb

<>b
F
n"
W
tin)

«b <Kb
75T <-
F s£o
W
IN
w

s
ml
Jp

pi
rki
■Kb
■pi
$
Jp

%r
#-

&

s
*
ml
nT

*oT

F

It*

W
: m

'Kb
ml
nT

$ ‘s nP
fJ" a F

*lo R1 p ITt
Kb ■Kb RP

W1
W a •Kb liP

<b pi *> w pi
Tki * 5 ml *1

21’-i



160

4.16) 
3,t@

L7] T/B 44

_N

-u

1—I—I—I—IS^srnf
(JJ 0flw|2»l
wmi °ot»m 
m m \> m mj
“SiagJH 
im |m |m^ I in

(gos

k^
'E

 (Z



(y\) ? >a

(A>^1 4.1) PAB ^ #4=#

(4) 4 3

o 4# ir.# : EPDM)

o ’tHMr S.3LS -rlfb #S_4 ti-=S5L : Neoprene sheet)

o #4=# *r<8: 7>^$>E.5. S.^ -@-°l

(4) «-*H3

o a]«-^d|i St\^ ■%■*]

= til^7l^ ^S5.A1 SEa) ^7lA]^ $o_E.3. ## cflaf

4. a] 4
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(1) 44 9 494141

44 9 4941414 4-4 9444 $14. 9, #9944 4 H #3

5]s(Lean Concrete) -9H 435. ti]jie)]<y 49## 9443 ZL 44 44 # 

41 93## #4 494141# 9443 $14.

(2) 44 tfjia 6%##

(7» f 4

EL GRADE LEVEL
(D»G 0-203-C116-001)

(313 4.17) 44^14 4944

(4) 4 4

° 4 #4 4 4 4 2" 441414 49# 44 44 

° V# 44#433 ##7l 44 

o 49# li^lt M 44 

(4) #44

» 49# 44,4 4444 44435 9949 44 44#

° 49# 444# 4 #4 41 ^#44 44 4 #444 #443# #3
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4-44 4# 44 444 443

EL 10.254

EL 1.872

drainage pipe
EL -4.071

o o
EL -8.034

EL -9.177

T/B Bottom Slab

4.18) Bill 4# 44 443

(ZL^ 4.18)£ 44 5# 7iati>^eflti.(Bottom slab) 444 443# 444 

444. 444=4)7} T/B4 4&44#z))334 44 &») 4)443. 43E.3. 4 

44S#4 44444 44433. 4444)4 44 4#-& 43 4W 4 4 

44.
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*XI4- 4 #4 4*44 @4 #4.

#, #4¥* 4## #4%M1¥ #4*¥ #¥ ##¥4 44 444-^1 n ¥# 

* #¥#--2.5. 44—5-4 #¥###44 #-*<§#¥ ¥#717} -¥£.44 44444 

#4. 3144 €4 4¥¥4 4 ¥#47} #¥#4 44 @44 @¥ 4-2.5. 444 

4 #4* 44 s ¥## 44 #4.

444 44, 44 @ 444 4 444444 #444 44444 44 @ 4 

44 €4 44 #42:4#- ##-2.5 -2-44# <5. 4.1>4- 44-. <4 4.1>44¥ 

#4 4124414 4 ##:£#5 4^4 ¥4 @ 44-444 -2.4=4 4-2-5 n# ^ 

444 444 #&#3 4?144 ¥4*5 4444-.

2. 4 ^#¥2:#

4 #¥51471 #^#¥ #44# 4^4 444 44, 44 ¥ ^t¥5-t}¥ 

4514 #444# 4# ### #44141 ¥#### 444-44 -#44-2.5. 4# 

4. 3l 444 444-2:1-4 444 #-2.5 4144 @44 a#4 5# S4 4# 

45. #44 @44 ¥&* 4444 #444 ¥¥##* 5.2. ¥¥45 * #@ 

-& ¥4444 4-71 4444

4#¥514 #¥4# 4^4 #¥44# 5*#4 ¥51 ¥44 #444 4 

444 4*4 @-2.5 #¥43.* ### ¥ @4 #444 4¥444 #4-5. 4 

¥ ¥ @4.

#¥### 4-2.44 44-2.5* ¥44# #4 @ 4*41 44# 4##4 4 4 

44 ¥#4 ¥51* 444714 ¥¥#-=5 44 444, 444 44X1417} @-2. 

4 4 #4X1415 444¥ #¥#44 ##¥ 44¥4 s# @ 44¥4 #¥, 

45# 5#4 4# 45. ¥4¥4 &# #*, 4*4 ¥#4-2.5 ##44 #W 

¥ ¥### Efe ¥514 4# 7l¥##¥ * ¥ @4. 243 44# ¥#*4
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5141** tg-^nTfl-g. £4-4^ HI *4* 45*4.

<5.4.2>* 1114 a# *14 *4* 441 444 11- 1-5

141&4* *^4 444 #1* 5**4 4115 1* *1 §1 4.44: 454-

#4.

7>. #4 144

#4 144* #1544 4* 5&**4 4# 5^544 444 1*

4 -§-444. 4 #131 44 #4*444 444 44 44 #5411* 44=4 

** 4*3. 4 4#544* 7M43. 44. 4**4 #13* 44 41#** 

4& 4 445^*4 5*7} 1*34 = 3. 4*1 44=544 45544 514* 

444 5*44 455 54* 4=W7"|7> 4444.

#54*54 ^14-1* *4 44 4471* 314 7l& 444444 4 4* 

#4-3#* 4^*h.4h» ##4#. 3 4*4 457} 5*4 Wi7} *4* 

7}44 454M 41 *3.4*4 4*41 54443 444 54*3* 544 

44 4544. 44*4* *44*4 44*44 544 45*34* *5* 

*544 ** 45*34* 54- *4, *544 Si* 45 45*34** 45 

4 44-. 44*4* *41* 41 *544 45 *34* 5* 4M4 #1344 

* 44*44 544 557} 4* 4*4-4 #4*4 4# 45*34* 5* 4 

44 544* 55*44 4* 44-41 4444. 5* 557} 4* 54* 444 

*54 45 454*5, 444 44151 **54, *44 55, 14 15* 4 

*4144 4* 55545 114 4414 454*5 4 4415154 4 4*4 

4 554 *444 441**4 #4 *148#.

5534* 144 45 4* 1554 1454 14554 #1 1144- 44 

544 s}4 s* *1 5*4 4443 *4* 4-4- 4444 151 414=7} 5
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714 ¥¥44¥* ¥^4 ¥¥l7}4 ¥#4¥oj¥(cold joint) 4 4 4¥#(water 

Stop) 4 ¥¥# 4H 44 ¥¥€4.

4- ##4¥¥ (Expansion Joint)

47144 #¥4¥¥¥ 4441-4 4441-4 41-444 444 444 444 

1-4 4-4441: 4444. 4¥1 144 ¥¥4¥¥¥ M 4.7)4 4 444 9X

4.

#¥41-¥¥ 41- 1417} 4444 444 #113.3. 4444. #3 #441 4 

44 #41: ¥3 #3.4 72^7} 444 4-44 144 = 3 44 4#44 ¥4 

44¥4 44. ¥4 44471- 4 4-1 44 ¥44 444 444 4444# 4 

44 #43.3. 44144¥4 ¥43-3.¥ ¥¥H¥ 3 #4.

4¥¥4 ¥4 1414 #33. #¥¥# ¥4 #3 #34 145. ¥441- 4 

¥1- #44-71 4^4^ 4W 444 ¥11- #33. #4.

4-4-4 #¥¥4 14¥ 14¥133 ¥4 4444# 4¥41 ¥ #34 #¥ 

41417} ##1 44¥4. 3.4^3. 4 ¥¥¥ ¥7}14 7l# 4, ¥&¥47l¥4 # 

¥4¥¥ 4-3.1- ¥ #¥ ¥## #¥444 #344.

4-. 141¥¥

4¥¥4 41 #1341 #¥ 14¥3# #44 1# 444¥ # ¥1 44¥¥ 

#1, 114¥ ¥#44-. €4 #13411 1¥4¥ 4 ¥¥4 #¥44¥ 44¥ 

33434- #3.43. 4414 ?H 1¥41# 4¥4-3. ^iei #3 #1¥41 ¥4 

#44 4^4 ¥343. 4414 ¥47} 414¥ ¥4 ¥# 1¥ 4ml #¥ 4=4 

¥¥7} #¥#4 3 4 ¥¥41 4444 M14¥ ¥ 7}#4141 mil* #44-3 

¥¥# #¥ ##¥¥4 1¥133 ¥344 4¥5 m-3 #4.
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*11 5 # ^f g #*0 ^
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zl4 #44 4#4 4^4 444, #44# #4 _8.#44 4##4 44 A# 

5. 44 444zl $4. zl44 4#4&4 44# 7>4 €■ 44# ^4 ### 4 

4##4 l# 444 4s# 4##as. 444# #44 #3%4# 444. 

44 #444 44^ #s#4 a^jv 4##4^-&4# #44## 4 

4 eliti 4#4#4 a]h 44# 4#» 44 44e 4^4^ 5.54 

4#, 4##h a]* 4-§-# #4 #4 4#444 5#a, 4# #^541

44 #4# 4## £#4#7> Aj-#4a. $A4 444 #4#4 44& #s#4 

444 #44 44&44 4444 AB-44 44 44 444 aBs. ^ a]^-

44 4144 4-8-4 #444.

44-Ai #;&& 4#4^4- 44 444 aBs.4 ?B#4 4^4 4444,

444 7l]s.7> 44 # 4# 4## #44 444 # &:£# ndfl 4# 444 # 

4 4 944 41#4 -8-9-44.

-193-



n\ 2 m gsAF#

191AS 999*4 49 A* *47} 4S* 999A A^* A#4* 94 

14 4 a} *s 1947l 4*4 94144 a! Jfe] 999 4&4 9944 9&* 

4 44M:5E. a*a^ 7|fs| 41144 9 144.

44-Ai 1*4 *994* 444^ 999AS 1*4 ^4, *s* 1*441 

S14 7l^* a]*sl4 499 994s. ^ *14 994 a, *41 *A94 

4 4# 994Al4 1-44AS 9-44A# 44-49444 9 444.

4** 999~*999a1 1S44 9 a}-** 71144 As 171* 444.

(1) 1*4 *s, 9A944 41-4 *AS* 9444.

(2) 444444 49(49, 999)* AA}#1.

(3) 9-2:-494 si* 4944.

494A 99*9-4 49-494- 4#9a 999 19(19), 4A #4 44 9 

9# 144 si* 919* 94 4944, a}*4s4 94, 49, 9929, 4 

444 ** 14944 94. s9, 19 4 499 4A4 n}*sl 94 ^ 9# 

4, 4*14- 94 49a}9* 499* 44 #A94.

1. 9#4 #9A *9

11-4* 99* *9-7} 44. 4A 1*4A *97> 444* 142141 1* 

4 444* A 494 4* 94 444as *** 4444 9* 94 44.

A9 *9 1*4A *44 44 *94 49 444 h.714* 947> 94. a 

94 S*4 *4, 7l4| 4*19 ** 9194 994 *A£4 4* 491 9 

A# 4994 9444 94.

494 94 9949* 999 4* 1*4 *94 994 *AA* 3.494
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4#44 *4 ^ 4#, ##&, #% 44#, 444, 4*9, #3,

4*44 ¥
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4. 44*1 14=#! itt 4!! 45!s 54 30-40°c ^4, 44!5 54 5 

°C 45 4H- 14! 157> $14. 514 41:4 41! 44444 4!^#4

<

441 144! 4! *1!55 437 7}7H 7M4! lis 511 1 444.

ol 4011s. 45!e! 14=#4 ## 4 01544 1t))7> 50.4,

114! 44!54 14114 454 °H 1 4^14 *>5.44. 51 1144 4 

7)14 141!57> $>51 °11- 55)4! 45 #544.

4. 144 14=#4 !5

44°11*1 4441 514! -44414- 44°1 0.3a 45.4 *>4441*1 2a °144 

4 5444, 444 144-4-(*>44)! 4441 l-g-l 141, 4-44-4! 14 

1 44-i- 44.

44#4 45! 145. l^j !57> l#4s oh tfi-g-4! 455 444 4 

4(4444)5 57)1 441 454 4=141 44 !57> 4414. 11, °>11 

! 1441 15 4514 4141 57)1 e)1 4414. 444 44=44 !5# 

4*1 44!! 5141 154 11! !*H 45414 14.

4. !!4 #1

141 #44 #!! *1*14-455 1141 HI 44! 141 !5#1 1 

1 414 114 4411 141*1! 114! 1411 41!5(!14 !!!)«- 
1 157> $>4.

14=1 41 §>! 4ls] 41! !4=#4 14, 41, #454 41 14 214 

115 $>41 4* 114! ! 41 4, !#!*141 7>1 4% !4l7> 1*51 

4. 44*1 4!! 541 14! 14=71114 151 5544. 11455 41

o)l 44*1! -5)11444 114*1 1!°1 !*) 4! 455 144 14.
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<3. 5.1> ^4^1
94a4*

(t)
9444*

<t>
9994271*

m
993444*

m
10*4494*9

(mm)
1494494*9

(mill)
4494*9

(mm)
99999

(mm)
am $

(m/s)
34*9*5

(nVs)
5i 35S -162 255 -3.4 245 588 3142 1233 287 480
n?S% 32.7 -285 225 -11.4 183 43.4 3303 1833 283 45.7
fcti 365 -275 225 ■105 330 623 260.0 442 223 328
W 39.4 -202 285 -52 185 603 3055 138.1 36.7 415
4e 332 -23.1 275 -92 472 1185 351.7 313 25.0 285
ejy 335 -21.0 27.4 -8.1 24.1 1033 3175 433 35.0 40.0
iifr 355 -27.6 263 -115 337 795 3083 333 125 231
**2 345 -135 262 -115 337 795 3083 333 125 231
-HI 35/1 -255 265 -95 275 69.1 313.6 283 153 280
■*iti 335 -18.4 265 -62 235 793 1923 323 200 31.0
*9 355 -14.1 263 -25 153 423 248.0 285 353 50.0

375 -26.4 272 -8.4 24.6 62.7 221.7 393 233 286
■iti 35.7 -195 27.1 -62 295 79.1 3033 255 200 29.1
4*9 395 -175 283 -7.1 236 573 2133 37.1 23.7 323
29 38.1 -155 285 -43 245 495 1653 20.1 393 380
39 352 -145 272 -43 215 593 261.1 37.1 31.7 413
4? 400 -202 293 -5.1 25.7 80.0 210:1 55.4 253 303
94 332 -17.1 282 -53 295 1095 336.1 28.1 20.1 287
*9 386 -16.7 285 -3.7 24.4 743 3153 103 31.7 387
94 375 -19/4 283 -45 230 70.1 3355 35.0 263 323
49 36.7 -145 283 22 403 893 253 173 35.0 430
*4 362 -113 275 -0.6 292 692 3105 9.4 30.0 525
*2 37.0 -142 275 -23 213 543 391.7 56.1 42.4 392
44* 36.4 -136 27.7 -22 303 7JA 267.6 205 355 481
92 34.7 -10.7 27.1 -1.1 255 863 4143 12.4 273 480
'if 375 -65 232 2.4 330 1063 3012 215 36.1 489
'MX 355 -63 285 2.4 273 733 260.6 373 27.0 443
94 375 -155 275 -23 223 80.0 261.0 133 17.7 384
w 35.4 -225 255 -83 313 1023 2715 17.4 155
99 3715 -325 265 -135 273 973 2393 30.0 130
«19 385 -265 265 -10.4 255 643 3763 33.1 115
tw 373 -255 255 -10/4 193 355 2753 355 145
*9 37.4 -28.1 265 -11.4 223 575 2763 333 103
9*1 37.4 -155 26.1 -32 153 415 3903 1202 153

360 -27.4 265 10.7 223 783 2765 305 143
*4 365 -285 275 -105 245 895 2123 313 143
2* 362 -25 A 26.1 -85 243 585 302.6 32.7 303
*9 355 -21.4 265 -85 273 903 1763 303 20.1
-s-y 360 -222 27.4 -75 235 573 1815 253 133
49 35/4 -175 265 -53 243 873 267.1 263 173
f<H 366 22.1 275 -75 353 1003 5175 313 145
39 36.1 -222 265 -73 205 753 1655 285 123
0)E) 355 -20.0 27.4 -55 350 800 237.1 245 153
49 36.1 -22.6 27.4 -S3 31.0 825 1815 675 145
441 355 -24/4 265 -83 225 60.0 2033 493 113
94 375 -20.0 28.1 -4.4 26.0 67.0 1785 613 115
44 375 -192 27.7 -53 24.0 683 1835 36.1 145
49 36.7 -225 275 -4.0 245 625 3115 375 153
*4 372 -155 265 -37 203 613 2505 143 145
4* 383 -155 27.1 -25 233 603 547.4 153 193
=84 365 -145 275 -25 243 600 4775 175 193
2* 380 -14.4 275 -13 233 865 487.1 103 255
ms 355 -7.0 232 22 28.0 1013 2543 25.4 245
m 345 -65 27.7 23 25.0 620 1613 8.7 235
93 382 -183 275 -4.7 225 522 2143 203 125
94 372 -235 265 -75 293 863 1612 31.1 180
9* 372 -205 27/4 -53 30.0 443 1733 363 203
99 385 -135 265 -2.7 213 695 1463 273 193
sl-ti 37.4 -233 27.4 -75 333 475 156.0 213 125
99 372 -245 265 -53 215 465 1225 293 173
99 385 -205 275 -45 253 615 190.1 175 25.1
49 37.1 -185 26.4 -53 260 495 186.7 323 145
99 37.1 -165 275 -4.1 223 723 2135 243 133
99 33.1 -155 27.7 -35 283 603 271.4 10.7 165
49 335 -14/4 272 -30 203 763 2873 283 153
99 335 -183 282 -4/4 205 655 2473 187 125
44 37.4 -10.1 275 -15 213 743 4333 105 193
4*8 375 -125 27.7 -1.4 213 905 3245 123 185
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(#3 : t)<3. 5.2> W7l£r(-t$W)
1 3 2 $ 3 $ 4 ii 5 $ 6-ti 7 <1 8 3 9 io g 11 12 3 ti

-05 04 43 11.0 160 185 225 233 195 143 84 27 125
03$ -75 -62 -13 65 115 15.7 193 192 133 82 14 -43 63

-52 -23 33 113 17.0 212 243 244 187 123 45 -21 10.6
-0.4 03 54 120 17.7 203 235 245 19.7 143 87 23 125

>1-8- -3.4 -1.1 45 113 17.4 215 245 25.4 205 143 36 -04 113
t!3 -3.1 -12 35 105 155 20.1 23.7 243 205 14.4 7.0 03 11.4
•S* -55 -24 27 11.0 165 21.1 243 24.4 187 113 43 -25 105
**£ a? 10 4.7 103 154 184 223 233 196 143 93 40 120
4»3 -35 -13 27 105 165 205 24.4 25.1 193 180 5.7 -12 11.1
43 -23 -0.7 43 10.7 162 20.7 24.1 245 20.1 133 63 03 115
*3 0.7 15 5.7 11.7 162 193 22.7 243 19.7 143 88 34 124

-35 -LI 44 115 175 213 25.1 253 193 125 5.7 -03 115
03 -24 -02 45 122 175 213 253 254 202 135 65 02 121
**3 -27 -03 45 113 17.1 205 24.1 245 193 132 63 0.1 115
3£3 0.7 24 65 127 175 20.7 24.7 255 203 15.7 95 34 134
33 -03 05 45 113 164 205 24.7 25.7 213 153 82 22 125
03 -0.7 13 65 132 185 222 25.7 263 213 153 81 13 132
33 -L2 05 5.4 126 175 223 25.7 263 21.1 145 73 1.7 125
33 05 26 65 126 174 208 243 253 21.0 155 93 35 135
33 -02 13 60 127 173 21.7 254 263 213 152 as 25 132
33 22 27 73 125 173 203 24.1 255 213 17.1 11.0 S3 14.1
33 23 35 75 120 172 205 24.1 25.7 22.0 165 103 5.1 14.1
SZ 13 21 60 121 17.1 205 24.7 262 223 165 10.1 42 136
43 15 23 7.1 127 174 205 243 255 22.1 165 105 44 139
3S 24 35 73 125 16.7 20.1 235 255 223 17.0 10.7 50 135
43 52 55 as 133 172 205 255 265 22.7 17.7 124 75 153
43S 6.0 65 9.7 143 175 205 25.1 26.7 232 185 134 84 155
33 -02 23 65 127 175 214 245 25.7 203 143 73 13 130
34 -45 -13 43 10.7 155 20.4 233 24.4 193 130 56 -1.4 103
33 -5.7 -22 43 11.0 166 213 24.4 2J5 183 113 45 -23 106
43 -4.7 -15 43 113 165 21.4 245 243 193 125 5.0 -13 113
34 -55 -25 21 10.4 15.7 19.7 23,1 233 17.7 112 43 -23 93
$3 -6.1 -25 .32 105 162 203 235 243 183 113 37 -30 10.0
33 03 1.0 53 11.7 16.7 19.4 23.0 24.1 194 143 83 23 122
43 -55 -26 23 105 16.1 205 23,7 233 184 115 45 -23 10.1
33 -4.7 -15 43 115 172 213 243 MS 193 124 45 -13 11.1
a* -42 -L7 27 105 162 20.7 23.9 242 18.4 113 43 -15 106
63 -24 -13 42 112 163 213 24.7 25.1 193 132 30 -04 115
*3 -25 -05 53 121 ’ 17.4 213 245 252 19.7 132 60 -03 113
03 ' -15 03 45 103 16.1 206 243 252 202 14.1 74 13 113
34 -25 -02 43 115 173 21.6 243 253 193 133 63 02 113
33 -21 -05 45 11.7 165 21.4 246 243 192 125 5.6 -05 114
4 el -1.7 03 45 115 165 21.6 245 255 204 143 72 12 122
33. -13 04 45 112 165 21.1 243 255 203 142 75 15 122
33 -35 -13 28 10.7 155 '20.4 233 242 187 131 53 -03 103
=9? -LI 05 5.4 120 173 21.7 254 253 207 145 75 1.7 127
33 -13 03 54 120 172 21.7 253 255 202 133 86 04 122
69 -02 12 54 115 165 213 250 255 205 14 6 81 22 127
❖3 -03 13 5.7 121 165 212 242 253 20.1 135 7.1 13 124
33 0.1 L7 63 120 163 205 243 256 205 14.7 80 23 123
03 03 20 62 122 173 2L0 243 253 21.1 155 9.1 33 133
a* 13 25 65 127 17.4 213 245 26.0 215 153 9.1 32 135
33Z 43 55 27 133 172 203 252 26.4 225 173 122 72 152
03 53 55 27 132 173 213 25.1 265 225 182 136 7.7 153
33 -13 04 55 125 173 215 253 254 193 136 63 05 123
33 -33 -12 43 ■ 114 163 205 235 243 188 123 5.1 -13 115
3^ -23 03 54 125 17.7 213 245 25.1 196 135 33 0.1 120
34 02 15 20 121 165 20.1 235 243 203 14.7 86 28 125
43 -28 -12 4.4 11.6 163 213 245 243 19,1 122 50 -14 11.1
33 -22 03 S3 123 175 21.7 245 243 19.4 132 33 0.1 113
33 -15 05 55 122 172 213 245 252 19.7 136 63 03 122
43 -21 -02 53 115 165 205 235 242 187 125 53 31 114
33 -1.1 12 23 129 173 213 253 255 202 139 7.1 15 126
33 -05 15 65 123 175 215 25.1 25.7 20.6 145 73 15 125
33 -03 14 23 127 175 215 243 253 20.0 135 75 13 127
33 -1.6 0.7 24 127 17.7 21.7 252 253 20.4 14.1 39 0.7 125
44 15 32 75 120 173 205 245 253 214 181 93 4.1 138
30 13 20 75 133 173 21.4 243 253 215 163 9.7 38 135
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<5. 5.3> (^41 : t)
4 q 1 9 2 4 3 4 4 4 5 4 6 41 7 41 8 <1 9 4 10 3 11 9 12 g a a

33 46 8.4 15.1 20.1 22.1 25.4 26.6 225 18.7 123 6.6 155
339 -2.7 -13 33 125 173 205 235 233 18.7 142 65 02 115
63 0.7 35 10.1 185 235 27.1 283 294 243 193 105 21 16.7
9e 45 55 106 176 22.7 246 27.7 285 24.1 195 135 75 17.1
3* 05 33 95 173 236 266 285 295 255 19.7 112 27 16.6
titi 0.7 2.7 8.1 156 20.4 243 276 235 245 192 112 46 155
41* 0.7 36 10.1 18.4 235 276 29.1 295 255 193 105 24 167
*9-2 35 33 85 14.1 19.1 215 253 263 225 185 126 7.1 153
*41 15 35 94 173 226 265 28.4 295 253 196 115 4.1 166

25 45 9.7 165 215 253 28.1 295 255 20.1 125 5.7 163
*3 55 63 105 163 20.7 22.7 26.1 275 23.7 193 133 85 165
9* IS 43 10.7 185 246 27/4 296 303 253 20.1 115 4.7 175
33 25 5.1 103 18.7 23.7 275 295 30.1 25.7 202 122 55 176
+** 13 4.1 103 173 235 263 28.4 295 246 195 11.7 56 168
29 5.7 73 113 175 225 25.1 28.7 29.7 25.1 203 145 26 182
59 3.0 45 8.7 153 21.1 251 28.4 297 255 193 126 62 167
3* 45 65 12.4 19.4 245 275 305 313 263 215 133 75 185
3* 36 5.7 115 196 245 27.4 306 31.0 265 216 135 66 183
99 64 73 125 18.1 23.1 25.6 29.1 303 256 215 153 95 127
9* 43 65 113 18.7 235 263 295 305 265 215 133 75 124
*9 65 8.4 125 17.1 21.4 23.7 27.1 293 255 21.7 15.7 9.7 123
*¥■ 65 86 12.1 17.4 215 24/4 27.4 295 26.1 21.7 155 9.7 123

5.7 65 113 173 22.1 255 285 30.4 26.7 226 152 83 123
4* 5.4 65 115 16.7 213 246 276 295 255 203 145 83 176
92 6.0 75 11.1 165 20.7 23.6 263 285 255 216 145 83 176
>1* 7S 85 126 176 21.1 245 283 295 255 216 15.7 106 126
432 100 106 136 17.7 21.4 233 27.7 29.7 265 225 176 126 195
3* 63 8.1 123 19.1 235 26.7 29.0 303 263 21.7 145 83 196
99 06 3.1 95 165 21.7 255 23.0 29.1 256 19.1 105 26 160
99 OS 45 105 186 235 276 295 303 253 193 11.1 27 172
°19 OS 33 106 183 236 27.1 29.1 295 255 196 103 26 163
4M 0.6 35 95 176 23.0 262 285 28.7 24.1 186 105 25 161
93 13 45 11.1 196 213 273 296 303 255 20.1 112 46 175
94 5.1 55 10.1 176 22.1 235 27.1 285 243 193 136 8.1 17.1
>13 0.7 3.4 93 175 236 26.7 285 293 243 192 10.7 35 165
6* 15 4.4 116 183 240 276 296 305 25.7 206 115 42 17.4
29 15 45 105 185 235 266 23.7 296 25.1 19.7 11.7 45 17.0
99 15 45 10.4 18.1 23.4 27.1 295 30.1 25.7 193 113 43 172
99 2.7 5.1 11.4 18.7 23.7 273 293 295 25.7 202 122 55 17.6
33 36 45 106 166 216 255 283 296 25.7 203 12.7 6L1 176
*4 35 56 115 185 236 273 295 306 265 203 123 6.1 120
99 2.7 5.1 115 185 236 27.1 293 30.1 255 202 125 56 17.6
°|el 35 55 116 18.1 223 266 29.0 30.1 266 206 125 62 176
*9 3.4 56 103 175 22.4 265 295 303 253 20.4 136 65 175
99 25 45 105 181 23.1 26.4 28.7 29.7 255 20.1 123 56 173
9* 35 55 11.7 196 246 275 30.1 31.1 265 212 135 63 124
93 4.4 6.7 125 19.7 24.4 27.7 295 31.1 26.7 21.7 135 72 128
99 43 53 116 175 22.4 26.1 283 303 26.1 203 13.7 75 173
0* 4S 76 125 195 246 276 295 305 266 215 146 75 127
9f 55 76 126 186 23.4 265 29.1 30.7 263 22.1 143 85 129
39 54 63 11.7 173 22.7 253 235 305 265 215 145 85 124
af 6.7 8/4 131 196 236 26.4 293 303 276 223 156 95 193
992 83 9.1 126 175 21.4 24.4 283 29.6 266 21.7 162 11.1 129
39 83 95 12.7 175 215 245 28.1 293 265 226 166 113 196

43 45 6.7 12.7 195 246 27.7 293 306 263 212 136 72 127
9* 25 4.7 105 185 23.7 276 285 293 253 193 115 56 173
99 23 53 115 19.1 24/4 275 295 305 25.7 203 121 55 175
93 55 76 11.4 173 225 256 285 295 256 203 145 86 186

s? 4 3.7 56 113 19.4 24.4 27.7 29.6 305 255 20.7 121 65 123
99 3.4 5.7 11.7 195 243 27/4 293 305 255 206 126 66 120

93 45 6.7 125 193 243 27.1 295 30.4 255 212 13.7 72 185
m 45 60 115 185 23.7 266 285 29.7 253 206 13.1 63 120

93 55 76 136 19.7 215 273 293 305 266 215 143 83 196

99 6.1 85 135 195 244 27.4 296 305 266 226 143 83 195

99 55 7,4 123 196 246 275 29.7 305 265 215 145 83 19.1
99 5.4 76 13.4 199 243 27.7 300 316 26.7 216 142 86 192
m 65 73 123 173 223 256 286 296 25.7 213 145 96 123
93 6.7 83 13.1 185 233 26.1 285 305 265 22.1 153 95 19.1
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<5. 5.4> (^4 : t)
g ti i y 241 341 4 41 5 41 6 41 7 41 841 941 10 41 11 4) 12 41 y y

-4.0 -23 12 7.0 122 161 , 20.1 21.1 164 103 45 -1.0 85
■889 -13.0 -112 -68 67 5.7 103 15.7 153 93 25 -3A -93 1A
sy -10.7 -7.7 -13 45 105 162 20.7 203 142 65 -02 -63 55
ye -4.1 -23 12 73 123 164 203 21.4 160 105 4.7 -13 66
y* -7.1 -43 1 ’ 64 7.0 123 17/1 213 222 165 95 26 -43 73
yy -65 -45 06 63 123 17.0 213 222 168 103 3.4 -64 60
i# -11.0 -75 -61 43 103 153 205 202 13.6 5.7 -1.0 -75 5.1
**£ -15 -13 60 7.0 161 167 200 215 172 122 67 15 9/4
4=8 -85 -65 -1.4 43 103 163 ■212 21.4 143 7.1 06 -53 62

-63 -43 -03 61 11.1 164 21.1 213 155 8.4 25 -32 72
*y -35 ' -66 12 66 113 154 19.7 20.7 15.6 93 4.1 -12 61

-85 -53 -13 64 115 17.0 215 215 152 7.0 67 -5 A 66
ray -67 -45 -02 61 11.7 173 213 213 153 61 15 -43 73

-66 -43 , -05 67 11.1 163 205 203 143 7.7 1.6 -4.1 68
3£ti -35 -13 25 73 123 173 21.4 22.4 17.4 113 5.1 -03 93
ey -4.0 -67 12 7.1 125 173 , 223 22.6 17A 103 45 -12 9.0
q? -61 -32 1.4 7.4 166 17.4 223 225 167 9.7 32 -27 85
y» -52 -67 64 7.0 123 17.4 22A 22.6 167 93 32 -25 83
*8 -35 -13 IS 73 161 167 215 22A 172 10.7 4.4 -1/1 93

-33 -66 1.1 7.4 125 17.4 223 22.7 172 102 4.1 -15 69
ey -L4 03 4.1 9.4 143 175 213 233 19.0 13.6 73 13 103
❖e -1.4 -61 66 9.1 135 175 213 233 183 161 69 12 166
es -13 -1.1 64 82 133 173 222 235 183 126 65 08 103
44^ -15 -05 : as 92 14.1 160 22.1 23.4 192 13.6 72 1.1 103
ys -1.0 03 ! 34 85 168 17.1 21.4 22.7 183 133 69 1A 10/4
44^ 2.4 66 43 93 164 173 223 23.6 195 14.1 83 45 120
49)2. 2.4 60 66 103 143 183 233 233 19.9 145 9.4 45 12A
y» -55 -64 , 05 64 115 168 21.6 213 165 83 23 -33 73
titi -95 -63 -13 43 10.1 155 20A 20A 142 7.1 03 -62 53
yg -11.6 -73 -62 66 9.6 153 205 203 13.6 53 -03 -75 43
°iy -93 -67 -13 4.7 10.7 163 203 203 14.4 65 -0.1 -65 S3
ti*l -115 -85 -23 63 83 143 19.0 19.1 123 53 -12 -75 43
ey -122 -83 ’ -61 60 93 152 193 193 135 53 -13 -66 43
yy -4.7 -35 ' 0.4 66 103 162 195 203 15.0 9.0 61 -20 7/1
4« -11.4 -82 -67 62 9.1 152 19.7 19.7 13.1 5.1 -15 -62 4A

-160 -68 -1.4 4.6 106 166 203 203 14.4 67 -02 -67 53
2-6 -161 -75 -66 62 83 152 193 193 123 53 -1.1 -73 4.7
tti -82 -53 -12 4.7 105 162 203 203 145 72 03 -5.1 63
*y -85 -62 -12 53 10.6 164 213 213 145 69 05 -55 63
ray -53 -45 -0.7 53 10.7 162 203 213 152 64 25 -60 72
f4 -75 -53 -13 60 113 167 212 213 143 72 1.1 -45 67
ey -82 -60 -15 45 10.1 160 203 20.6 14.1 63 61 -53 53
°iy -53 -4.4 -02 53 11.6 17.4 21.7 213 15.7 83 24 -61 75
fy -53 -43 -61 55 11.1 168 2 L4 21/1 15.4 85 25 -23 75
gy -9.0 -67 1 -61 66 9.1 152 203 196 133 55 -0/1 -63 52
g» -5.7 -4.1 -03 5.4 103 166 213 215 15.7 , 8.7 25 -23 75
tin -63 -5.1 -03 43 103 164 203 21.1 143 7.4 03 -4.7 66
tig -42 -60 0.1 53 103 169 213 213 153 67 60 -22 73
** -66 -43 -02 53 10.4 161 21.1 213 15.6 64 13 -67 72
tit -4.4 -60 03 53 103 164 21.6 21.7 153 68 26 -26 73
4ti -61 -22 12 66 113 169 213 22.1 164 161 4.0 -1.1 67
at -43 -66 13 64 112 166 213 213 165 9.7 33 -23 63
yys 12 1.7 43 82 163 173 223 23.1 190 13A 7.7 61 11.1
rag 15 IS 45 66 125 17.4 225 233 185 135 85 33 1L4
y? -73 -67 -05 61 9.7 153 203 21.0 14.4 63 05 -5/1 62
g* -9.4 -66 -1.7 42 93 152 193 193 13/1 . 53 -05 -63 52
yt -69 ’ -4.7 -0.1 53 11.1 165 20.7 203 14.7 75 1.1 -45 63
gg -43 -60 03 60 103 15.7 203 203 155 9.1 64 -23 73
siy -10.0 -73 -22 66 83 15.1 202 203 133 . 5.4 -12 -75 43

yy -7.1 -61 -03 53 106 166 20.7 20.7 145 72 13 -4.7 65

yy -67 -46 -03 52 10.1 160 20.7 203 143 , 7/1 12 -45 67
-75 -55 -1.1 4.7 95 15.1 203 20.0 133 61 61 -55 53

tiy -64 -42 03 63 113 168 215 21.6 156 61 15 -4/4 73
titi -64 -4.4 61 5.6 103 165 215 216 15.7 62 13 -43 72

yy -53 -35 05 60 103 164 21.1 212 153 61 20 -64 75
tiy -72 -50 -0.1 53 10.7 163 213 213 152 73 1.1 •43 63

44 -67 -12 65 73 161 168 21.7 22.4 172 11.0 S3 -06 93
ti*a -35 -1.7 62 73 164 173 213 225 17.4 11.1 43 -1.1 93
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97Z21 682 025 518 1*061 ►XS2 1308 5042 1321 ► 481 508 H9 718
52221 132 789 588 526! 5512 5128 7592 7561 5881 748 KSS 068 Uk
2*0081 961 V6V 579 9351 1*512 6552 5181 786 S7M 2(5 07V 2*02 isn
► S8M 8*61 StV 235 562! 9X28 1308 5361 0X6 ►321 679 59V VIZ &ft
27EZ1 031 51V 875 598! 9*012 01% 5402 786 2*211 CIS 9% 272 ft&
ZUSZI 9*51 668 275 I2VI 1*552 5842 6621 ►76 7211 2X5 238 0X2 Itft
stzzr 1*61 CIV 035 598! 60V2 0362 5221 658 666 8X5 rov 582 ftk
1786 75! 138 03V 062! 612! ►TGI 0381 522 508 SSV ► 08 582 rtft
5756 591 658 9VV 52ZI 618! 0322 9321 789 592 52V 718 202 ftft
9T26 62! 798 9Xfr 0*611 7621 5902 2*%l 649 032 IXV SC2 761 Ms
►1201 132 6(5 609 5281 6921 list 5521 679 662 565 ►IS 70V ftft
nun 212 23V 70V veil 2*902 0342 9391 2X6 586 SIS 678 752
cbsii 721 628 581 ►321 2722 6192 2191 ►38 136 SIS 522 502 *ft
►726 681 238 PW 6VZ1 0181 2302 2*621 272 668 588 ►*52 751
76821 81fr 875 019 780! 1*591 5812 7002 1611 SMI 5V2 695 0*28
V6621 9X5 798 500! 9302 6652 1*622 76% 5151 vm T30I VQG YU Sftft
0*8151 8*12 02V 509 0*25! ►382 6592 5952 V29I 515! 502 sss ► 62 *c
70981 832 23V 031 795! 0182 6V% 1*212 ► 021 2321 795 675 278 All
IWW 0*22 06V 585 722! 5592 6892 5882 9 m SSEI 585 SIS 618
276M VIZ 66V 979 555! 1322 6008 6222 5121 6%I 065 IIS 5%
97%I 688 CIS 8X9 5VM 5512 1X22 7(61 6801 722! 505 66V 158 fflft
50%i 878 SIX 579 CBM 5422 0018 2381 836 1301 52V 58V 9X8
►7821 ixv 509 219 7281 6152 7252 76M 516 2X6 5(5 SIV 5SV
9*8581 70fr 565 619 718! ►752 7222 6881 506 ► 601 065 I3V 2*68 BA
►*6%i 21V ►*SS 585 8XZI 5VC2 8392 cost ►*88 746 625 ►*0V 6% is*
0*0821 9X8 785 279 ►32! 0352 7892 5291 ►36 5(0! 16V VIZ 552 ftl©
0*2521 518 23# 6X5 762! 6182 8382 5991 598 8X6 SIS 688 CIS ftS
8*0181 ►18 235 975 0*08! 93% 6218 1351 626 210! 255 238 218 ft*
8*6121 518 695 505 6V21 0X52 5922 ►XSI 506 726 V6V 608 608
►'6221 278 96V 075 501! 1322 5242 9(91 236 IS!! 675 078 172 ft*
0612! 508 ns 9X5 622! 1*552 7742 sm 678 668 SIS 632 922 ft*
96%I 1*08 2’2V t3v 232! 23% 7518 mi ► 68 788 SIS 678 762
ran 5% cov CSV 0*28! 0X82 2342 5881 938 518 52V 032 2% **
8*882! X8Z 87V 69V 7IVI 6752 ►318 ►351 976 616 035 582 132 ftk►‘2121 698 116 581! 218! 6112 0X91 7801 9(5 502 0X9 1X9 135 left
5321 972 568 6TV 835! 6652 COES 66H 038 528 5SV 5% 172 it*
9160! 502 9*98 138 ► IV! 2X% 9352 2*%I 758 572 638 2*61 2*M NS
2S181 032 2*6V 59V 635! ISS2 9988 13M 586 1*66 075 2*52 2*92 ftft
2*0821 782 551 23V 9SVI 5252 6058 97H 216 558 1*2V 972 972 Gift
1128! 0*02 962 67V 5191 5628 VMS 5M 2*68 796 648 502 781
7885! ► 02 03V 6(5 5V2I 6X42 5908 0*222 6781 875! 749 56V 878 *R►1221 61V ►32 512 6091 5912 9782 8782 6502 238! 030! 742 625
9X2M S6V 062 7V2 ► 621 51% 7082 2X81 588 726 789 239 529 *1*
5I2M 2X2 715 2*99 215! 7922 5592 2(52 ►1M 0X8! ►72 135 138 3ft
exivi 112 m OSS ►75! 5622 6092 7%2 59M S7M S29 23V 5% *ft
5IIII 642 ns 975 508! 7551 6602 6791 568 236 SIS 52V IS8 3*
5SDM 2% 975 695 765! 1*402 6052 5102 68M 56M 642 03V CIS **
vzm 812 6*(9 729 938! 9X02 6352 6%2 62M mi 762 67V 518 ft*
8*998! 508 135 ► 65 66M 6582 5882 9781 ►101 5011 079 93V 938
►*222! 502 OSS 839 5081 5261 0312 6X21 646 621! 239 OXV 878 ft*
7962! 2*62 0*65 709 8XM sm 5822 23M 726 ►36 109 ►*!► 238
5080! III 528 I3V 872! 0X61 5882 9321 752 0*82 2*05 832 502
706II 588 695 66V 9381 5922 7(52 5981 116 506 2*05 sse 5% ftS
11601 652 615 ►X9 ►15! ►721 5561 5821 512 278 8X9 7SV sse ftY
revu 5% 505 56V 132! 7V02 2*692 0781 518 038 2*25 798 592 6**
6698! ►08 ssv 0X5 5VSI 5422 2318 9X51 ►'56 636 ►85 60V 9X8 ftft
0*912! 052 66V 83V 1*681 6052 7842 sm 588 618 075 618 518 *ft
0*060! 1*58 799 038 8791 1*291 5SM ►301 619 2*62 169 665 ►3V ft*
1*912! 978 595 799 S3VI 52% 5992 7MI 656 788 ► 9V 518 ►78 ftft
0*2081 502 215 2*25 ►3VI 6062 6828 5121 m 556 13V 582 932 ft*
1*822! 010! 130! 528 5581 - ►XSI 0X21 1*001 232 218 969 P88 5921
0*282! 922 581 6W 0*6M 9*192 ► ITS ISM 768 588 525 ► S2 552 *61*0211 702 ►35 I3V 2751 8752 7582 5201 278 638 I*0V 872 612 ftis
8*698! 212 IXS V6V 689! 6X62 1698 8X81 076 2X6 23V S% 6*22
8*528! 938 132 6III ►312 2192 ►'212 2*011 2X2 522 712 119 785
►362! 561 67V 13V 979! 5982 52% 5881 668 SV2 sw ►92 272 ft*
►18SI 518 932 791! 5X82 9*428 ►322 2391 646 5(6 665 12V m feSfe
1*088! 798 599 216 8302 0342 6812 2301 652 i*V2 025 979 6X5

S ft ft 2! ft II & 01 & 6 & 8 & 2 & 9 ft S ft ► ft 8 ft 2 ft 1 ft k

(unu : fcfc) <S'S $>



<£. 5.6> : m/s)
ti q 1 ti 2ti 3 ti 4 ti 5 ti 6 ti 7 ti 8 a 9 41 10 ti II i| 12 41 ti ti

35 35 35 35 35 27 24 24 26 ao 35 35 32
433 4.4 35 35 4.1 35 27 25 27 24 ai 4.1 45 35
eti L4 1.7 20 21 15 15 IA 14 15 15 L4 14 15
tit 35 54 51 25 26 15 1.7 ’ 1.7 IS 25 32 35 27
4* 25 27 . 25 50 26 23 23 22 20 20 24 24 24
tlti 42 45 45 42 57 50 53 51 28 35 45 4.1 a?

W 1.1 15 15 15 1.4 12 1.1 15 05 05 1.1 LI 12
tea 45 45 4.7 55 5.1 35 42 4.1 35 45 45 45 44
*?« 15 15 20 20 1.7 15 15 15 12 12 14 14 15
titi 22 25 26 25 26 22 24 22 15 15 21 22 25
*ti 42 35 35 4.1 35 51 25 51 at 35 a? 4.1 56
ti* 15 20 25 24 22 15 15 15 1.6 15 1.6 15 15

1.4 1.7 21 25 21 IS IS 1.7 15 15 15 15 1.7
**=8 45 4.1 35 35 25 24 21 21 21 24 ai 35 ao
sy- 54 54 53 55 52 25 25 50 32 28 29 ai ai
5ti 4.0 45 45 45 42 35 57 58 35 35 45 45 4.1
4? 54 54 35 35 35 32 50 25 27 24 27 ai ai

LI 12 1.4 L6 1.4 15 1.4 15 1.1 15 15 1.1 12
50 51 25 27 25 21 21 22 21 21 25 27 25
2.4 27 27 26 23 21 25 21 15 IS 21 22 25
45 45 45 4.7 4.0 35 44 42 40 35 4.1 45 45

*9 25 25 25 25 24 22 26 25 21 20 25 24 25
4S 50 55 5.1 4.4 35 56 42 57 35 35 44 4.4 45
44^ 45 55 4.6 35 32 50 51 54 45 4.0 42 45 45
tl£ 35 56 51 26 21 20 20 20 21 25 25 35 26

5.6 52 4.4 4.0 35 35 54 54 35 35 45 5.1 4.1
4fla 35 35 56 56 , 51 25 25 54 56 ao 24 35 34
ti? 1.7 15 20 20 15 15 15 15 15 12 1.4 15 1.7

15 15 IS IS 1.6 15 12 1.1 1.1 12 15 15 15
°«?5j 1.4 1.6 1.7 1.7 15 1.1 05 05 05 1.0 15 15 15
4ti 05 12 15 15 12 1.0 05 05 05 05 05 05 1.0
°!»l 2.0 22 25 27 23 IS 15 1.7 15 15 15 IS 25
Sti 05 05 1.1 12 1.1 05 0.7 0.7 05 0.7 0.7 05 05

15 1.7 . 16 1.7 15 12 1.0 15 1.1 15 15 1.7 1.4
15 15 1.7 15 16 15 12 12 1.1 1.1 12 1.1 14
05 12 12 15 1.1 15 05 05 05 0.7 05 05 15

at 15 15 1.7 1.7 14 15 1.1 1.1 1.0 1.1 15 15 15
t9 15 15 15 20 1.7 15 15 15 15 15 15 12 15
tti 15 15 1.7 20 15 1.6 1.6 15 12 1.1 12 1.1 15
4ti 2.0 22 25 25 21 20 22 15 15 15 20 21 20
¥4 15 1.6 15 1.7 15 15 15 12 1.1 1.0 12 1.1 13
ea 14 15 1.7 15 15 15 12 1.1 15 15 12 15 13
°|e| 15 21 25 24 22 20 15 1.7 15 15 1.7 1.7 15

15 21 21 22 15 1.6 1.7 15 14 1.4 1.7 1.7 15
•a-a 12 15 1.4 1.4 12 1.0 1.1 1.0 05 05 1.0 1.1 1.1
ti? 1.1 12 12 IA 12 1.0 1.1 1.0 05 05 1.0 1.0 1.1
titi 1.1 15 15 1.4 12 1.1 05 05 05 05 1.0 05 1.1
titi 25 51 51 25 24 22 21 20 15 21 25 25 25
** 15 1.7 1.7 15 15 12 1.1 05 05 1.0 15 14 13
tit 51 22 21 21 15 15 15 14 1.1 15 15 15 1.7
4ti 22 23 25 22 15 1.7 15 1.7 14 1.6 15 15 15
at 15 1.7 15 1.6 15 15 15 15 LI LI 12 12 14
titis 56 35 56 51 26 24 25 25 27 28 35 32 ao
4ti 55 56 5.0 45 35 53 35 35 35 40 4.7 5.1 43
titi 20 21 21 15 1.6 IA 12 1.1 1.1 15 15 15 15
tit 27 26 25 21 L7 12 05 15 15 1.4 15 24 15

tit 20 20 IS 15 15 12 05 05 05 1.1 15 15 15
®J4 25 25 24 25 21 15 15 1.6 1.7 15 21 23 21
4ti 15 1.4 15 15 12 1.1 05 05 05 05 15 1.1 1.1
titi 25 28 25 24 20 15 12 12 12 15 20 25 20

titi 22 22 21 IS 15 1.4 1.1 15 15 1.1 1.6 20 1.6

*ti 15 1.7 1.7 15 1.4 12 1.1 1.1 05 1.0 15 14 14
titi 1.1 15 15 1.7 1.4 15 12 15 05 05 05 15 12
titi 15 1.7 15 IS 1.6 15 15 1.4 1.1 1.1 15 15 15
titi IS 15 1.7 1.6 15 1.1 1.0 05 0.7 05 15 1.7 13
titi 12 15 1.4 15 1.1 LI 05 05 0.7 05 15 1.0 1.1
7W 22 22 21 22 20 IS 20 15 15 15 15 21 20
ti4 15 IS 20 21 IS 1.7 15 1.7 15 15 15 1.7 15
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3. ^

44# *44* 4a4 #44 4#, #4, #444 a442, 71*4 44 4 

4# 4* 44# #A7> 44.
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<£. 5.13>
a. ¥ 4 mJ 4 Ml 4 Ml 4 Mi Mi Mi Mi Ml Mi * cl

\ f 9 * •9 * 4 y 91 4 a. 4* ■s e 4
\ 4 4 4 •9 * •9 2 -9 •9 * s] e •9 -9 4 4 e 9 9
\^ •9 ■? -9 -9 •9 -9 •a -9 4 3 4

* •9 ■9 & ■9
4\ 9-9 -9
y \

AK12 3 2 3 3 2 3 3 2 2 3 3 3 2 3 2 1 3 1 2 2
AK13 3 2 3 2 2 2 3 2 2 3 3 3 2 3 2 1 3 3 2 1
AK14 3 2 3 2 2 1 ' 3 2 2 2 3 3 2 3 3 1 1 2 2 2
AK15 3 2 3 2 2 3 3 3 3 3 3 3 2 3 2 1 3 1 2 3
AK16 3 2 3 2 2 2 3 3 3 3 3 3 2 3 2 1 3 3 2 1
AK17 3 2 3 2 2 1 3 3 3 2 3 3 2 3 3 1 1 2 2 3
AK19 3 3 3 2 2 3 3 2 2 3 3 3 2 3 2 1 3 1 2 3
AK1A 3 3 3 2 2 1 3 2 2 2 3 3 2 3 3 1 1 2 2 3
AJ12 3 2 3 3 2 3 3 2 2 3 3 3 2 3 2 1 3 1 2 1
AJ13 3 2 3 2 2 2 3 2 2 3 3 3 2 3 2 1 3 3 2 1
AJ14 3 2 3 2 2 1 3 2 2 2 3 3 2 3 3 1 1 2 2 1
AJ15 3 2 3 2 2 3 3 3 3 3 3 3 2 3 2 1 3 1 2 1
AJ16 3 2 3 2 2 2 3 3 3 3 3 3 2 3 2 1 3 3 2 1
AJ17 3 2 3 2 2 1 3 3 3 2 3 3 2 3 3 1 1 2 2 1
AJ19 3 3 3 2 2 3 3 2 2 3 3 3 2 3 2 1 3 1 2 1
AJ1A 3 3 3 2 2 1 3 2 2 2 3 3 2 3 3 1 1 2 2 1
AJ22 3 3 3 3 2 3 3 2 2 3 3 3 2 3 2 1 1 1 2 1
AJ23 3 3 3 2 2 2 3 2 2 3 3 3 2 3 2 1 1 3 2 1
AJ24 3 3 3 2 2 1 3 2 2 2 3 3 2 3 3 1 1 2 2 1
AJ25 3 3 3 2 2 3 3 3 3 3 3 3 2 3 2 1 1 1 2 1
AJ26 3 3 3 2 2 2 3 3 3 3 3 3 2 3 2 1 1 3 2 1
AJ27 3 3 3 2 2 1 3 3 3 2 3 3 2 3 3 1 1 2 2 1
AJ31 3 3 2 1 2 2 1 2 1 1 2 2 2 3 3 1 1 3 1 1
AJ38 3 3 1 1 2 2 1 1 1 1 2 2 2 3 3 1 1 3 1 1
AJ41 3 3 2 1 2 2 1 2 1 1 2 2 2 3 3 1 1 3 1 1
AJ48 3 3 1 1 2 2 1 1 1 1 2 2 2 3 3 1 1 3 1 1
AJ5B 3 2 2 1 2 2 1 1 2 1 2 2 2 3 3 1 3 2 1 1
AJ62 3 2 3 3 2 3 3 2 2 3 3 3 2 3 2 1 3 1 2 1
AJ63 3 2 3 2 2 2 3 2 2 3 3 3 2 3 2 1 3 2 2 1
AJ64 3 2 3 2 2 1 3 2 2 2 3 3 2 3 3 1 1 2 2 1
AJ65 3 2 3 2 2 3 3 3 3 3 3 3 2 3 2 1 3 1 2 1
AJ66 3 2 3 2 2 2 3 3 3 3 3 3 2 3 2 1 3 2 2 1
AJ67 3 2 3 2 2 1 3 3 3 2 3 3 2 3 3 1 1 2 2 1
AJ69 3 3 3 2 2 3 3 2 2 3 3 3 2 3 2 1 3 1 2 1
AJ6A 3 3 3 2 2 1 3 2 2 2 3 3 2 3 3 1 1 2 2 1
T12 3 3 3 3 2 3 3 2 2 3 3 3 2 3 2 2 3 1 2 1
T13 3 3 3 2 2 2 3 2 2 3 3 3 2 3 2 2 3 3 2 1
T14 3 3 3 2 2 1 3 2 2 2 3 3 2 3 3 2 1 2 2 1
TIB 3 3 3 2 2 3 3 3 3 3 3 3 2 3 2 2 3 1 2 1
T16 3 3 3 2 2 2 3 3 3 3 3 3 2 3 2 2 3 3 2 1
T17 3 3 3 2 2 1 3 3 3 2 3 3 2 3 3 2 3 2 2 1
T22 2 3 3 3 2 3 3 2 2 3 3 3 2 3 2 2 3 1 2 2
T23 2 3 3 2 2 2 3 2 2 3 3 3 2 3 2 2 3 3 2 1
T24 2 3 3 2 2 1 3 2 2 2 3 3 2 3 3 2 1 2 2 2
T25 2 3 3 2 2 3 3 3 3 3 3 3 2 3 2 2 3 1 2 3
T26 2 3 3 2 2 2 3 3 3 3 3 3 2 3 2 2 3 3 2 1
T27 2 3 3 2 2 1 3 3 3 2 3 3 2 3 3 2 1 2 2 3
T31 2 2 2 1 2 2 1 2 1 1 2 2 2 3 3 2 3 3 1 1
T41 3 2 2 1 2 2 1 2 1 1 2 2 2 3 3 2 3 3 1 2
758 2 3 1 1 2 2 1 1 1 1 2 2 2 3 3 2 2 3 1 1
T61 2 3 2 1 2 2 1 2 1 1 2 2 2 3 3 2 2 3 1 1
T71 2 3 2 1 2 2 1 2 1 1 2 2 2 3 3 2 3 3 1 1
S11 2 2 1 1 2 3 1 2 2 1 2 2 2 3 3 2 3 3 2 2
S13 2 2 3 2 2 2 3 2 2 3 3 3 2 3 3 2 3 3 2 1
S14 2 2 3 2 1 1 3 2 2 2 3 3 2 3 3 2 1 2 2 1
S16 2 2 3 2 2 2 3 3 3 3 3 3 2 3 3 2 3 3 2 1
S17 2 2 3 2 1 1 3 3 3 2 3 3 2 3 3 2 3 2 2 1
S18 2 3 1 1 2 1 1 2 2 1 2 2 2 3 3 2 3 3 2 2
sir 2 2 1 1 2 3 1 2 2 1 2 2 2 3 3 2 3 3 2 2
S13* 2 2 3 2 2 2 3 2 2 3 3 3 2 3 3 2 3 3 2 1
SI 4* 2 2 3 2 1 1 3 2 2 2 3 3 2 3 3 2 1 2 2 1
SI 5* 2 2 3 2 2 3 3 3 3 3 3 3 2 3 3 2 3 1 2 2
S16' 2 2 3 2 2 2 3 3 3 3 3 3 2 3 3 2 3 3 2 1
S17" 2 2 3 2 1 1 3 3 3 2 3 3 2 3 3 2 3 2 2 1
S18‘ 1 3 1 1 2 1 1 2 2 1 2 2 2 3 3 2 3 3 2 2
S21 2 2 1 2 3 3 2 2 1 1 2 2 3 3 3 2 3 3 3 2
S24 2 2 3 2 2 1 3 2 2 2 3 3 3 3 3 2 1 2 2 1
S31 2 3 1 1 3 2 1 2 1 1 2 2 3 3 3 2 1 3 3 2
S34 2 3 3 2 2 1 3 2 2 2 3 3 3 3 3 2 1 2 2 1
S36 2 3 3 2 2 2 3 3 3 3 3 3 3 3 3 2 1 2 2 1
S37 2 3 3 2 2 1 3 3 3 2 3 3 3 3 3 2 1 2 2 1
S3A 1 3 3 2 2 1 3 2 2 2 3 3 3 3 3 2 1 2 2 1
L11 3 1 1 1 3 3 1 2 2 1 2 2 2 3 3 2 3 3 3 2
L21 3 3 1 1 3 2 1 2 2 1 2 2 2 3 3 2 3 3 3 2
L31 3 1 1 2 3 3 2 2 2 1 2 2 2 3 3 2 3 3 3 2

* <SL 5.11> #2

-217



4. <44'#3 4 3:^0]] iq-s.

4 4444 444: 4#4, #43: ^2#4 44% 444 4

4-444 3:4ir 7J|^^11 %4%al, <5. 5.15>* #3.44 ^4%% 4
4444.. 1

<5. 5.14> 44-4:43:44 ?4

2 4 ? 3-
71-Sr^l- ■Srtir^l a^7i o]s]s] a a

#^7] 5)7)71-8:0] o’caaa a4=7)- aa 90a °)3a aa
-a a * a is- 3100kcal/m2,d aati 3?

43=7) 3100kcal/m.2-d o)^-y
ti> a a % 7]e#d=- 35m/s o]o>s] 7] 6]

a#a 7)e-54 35m/s o)^-s) 7M

#37)a?3-

(i) a a (2)-(5)4 «i)^E)7] 3?
(2) 3)-##°) lm o)AJ-a Tg-f-
(3) 7)7}7] #343 7fli, a7)4 4% 7)a# #aa a.?a-3 7) a
<4) • a-3aaaa #aa# a^a 2a 7) a 93
(si a-swa #-a#4 aa aaa ^?aa 22, 2aa aaa a a

<5. 5.15> 44-443:44- 447ie

ai 25a ?# a a 7i e a#a 33a ae

7) -S- aaa a?a a)-&7}?
^7) , 4 a a © ©

aa-a
a a- a?a a-§-7}? 1

aa=7i tii7}aaa ©
4i4.ea © ©

a a- a a a?a a3-7}?
- a^-a tii ^ 3 © ©

#323

a a . a?a 33-7}%=

&a7)
4)#33 ; © 1
q) a 3 ©
(7}a?#3: a) a)

©

-7)7>7| 3-3-3R3 © ®
a#7)a aaa-3 © ©

aaaa
43#3 ©
2f7}7])aa3 ©

- 3-7)as)3 ©
©

* ®, ©, ©3- aff^a ^7^]^ sil'g- 33?)$ 33-01133 ZI a<=r# aa a^sM a#
«& 5.13> #2). : '

-218-



5. 4# ^

44^144 444 9-^4 4)44 444 39-^, 44#4 -§-£, 4444, 44 

444 44 3441 4-4- <3 5.16>9 433 4444 944 44444.

444 449 f-44 4)44^ 499^4 4949 <5. 5.16>4 444
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111# 111-4 44-^w4 4# 41# 44 7^47} 47144. 444 4-7144 4 
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44 ^44 4&4^4 444^ 41#^4 W 14 4 14.

<a 5.18> 44-4144 #1

4 * 7fl 5.
1454

(kca!/m-h-°C)
14SMM45

(C)

5.464#

#46! $#(1) 0.030 120
#46!##(2) 0.022 130
643#(1) 0.030 80
64 s.4(2) 0.031 80
643#(3) 0.033 80
444444(1) 0.017 240
444444(2) 0.017 180
444444(3) 0.015 180
#44644443# 0.018 270

-n-714414
!4?s.3. 0.040 41141
4444444 0.045
434434 0.086 •

47144171]

4444(441) 0.036 -0.033 *

4444(4341) 0.036-0.030 •

4444(^-341) 0.030-0.028 *

41413 33 0.11 '
4346 0.043 •

71 4
3 ##3.43# 414
444

0.05 "
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(5) 444 53:4 : 41471]#44, 4144, 41444, 41 #54, 4]£44, 4114, 

4144, 414414, 41144, 4144, 414-444 1 7# 14444 ##4 

4 7117114 444 41444 5fl#.
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0I4- il-§- 44&44 4444 44 34 *H # 4 4/Ml s#4 44 44-5- 

4, 444 44-41 4% ^s* 4^44 ^H444 444 44

4344 #444 4# 5£4H7> ##. 41*##, 4## 44# 441 4

44 4#% ^-#4 W4 44, -S-#£)# 444 ## # # 44. ;Hf44 

4 44# 4# 4^114144 #44444 444 44 4444 441 &44 

4#^ #4.

4-. S-Sl-S- 4###4 ##

#44 a.z-8- 4###4 7H## <5 5.19>41 4-4-444.

<& 5.19> Hi 4###4 43
A] tij- ^| 44414 z.4’8’8

US:* 43^-44 *4 ¥ 41 A] * * 4 3 4
* 4

interlock
4#44 7144

(mm) (mm) (kg/m2) 444 34* 44 JL 4
(a) o>^E^| ^8- -gtg.g- 5—6 500x1000 7-10 O O - - - -

(b) 7-8 500X1000 15-16 O O - - - -

(c) *1’35.71] 4^* 20-60 3004— . 
500x1000 30-70 - - O - O O

(d) 2.f7H ^8- Aj<g^ 5-30
200444

700444
15-25 O - -' O -

(e) 44-^4711 44 <M* 10-25
250444

300444
2-6 - - - O - -

(f) A]5-8 70# 2.5 1350 X10m O - - - .- -

(g) 4447% *8 aji§4 60 3004 - - O - - -
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(2) 41# #4- *4
USD#14 44 114#4 114 4## 44# ##4 44# 544# jl# 

444 444 ##4# 4# 4 4.

(3) 4# #4# 4#

=4^4^] #44* 4#44 4#7)|# #44 44 4#4# W# ^»H 4 

4. 4144 444 44#4 3444 4@-4 4t##4 ##44.
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g- # 4#^ <& 5.19> #4 (c), (d), (e)4 #4 444 3444 *4= 41# 1 

44AS. e##4 #4444- #44# 444 44444 444 #4441, 4 

4444 1444 AE4 44 4#4#4 444 4#44.
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4- #444 44 4#4 #44 ##4 W44 ##44# ms 44.
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1. ^

4##4s shbIh^) #-## ##-& #4=#4 447M 4## 444 44. 

###4A 4^14^ 4=#4^ €25|i ##4=4 ### 4^611 vfl

4 ## #4 444 44 ##4# #4 ### 4#^4 ^#4# 4^44 4# 

4# 4=#44 44. 44# a# ##4 44 ## 44#W ###4 #4=#? 

4#, 4##4 4### 4# #4 44## 444 €4.

###4A4 44444 #44 4## #44 4## ##44, 44 #4#A 

7> 85% 4#444 #44 ##444 #£4-7} 4# 4#4# 4##44 4##

# #44-4 44. £# 444as# #£7} ## #44 }£# #as, #£7} &

# #44 £# #as 4#44 44. 44-4 ###4A4 &44 4-4S4 4# 

4 4^ #7] 4 4 4#4 4444 444# #4#44 #4A* #44 ### 

as #47} 4## 7>#44 &A4, ##A 44 4#4 #4 444 ## a# 

4## ##44# 4=#4 4## 4#4AS 4#44a &4a # # $14.

# 4## #4=#4 4### #44 7># # A4°J #WW4 #4# #44 

4# W#A-#4 A4* 444-71 4# 4#AS4 4##4# 4444 4#4 

#4.

- 4#4A#s #4=#4 444-£#44#^4 ##4# 44

- ## 4#4 44 #W#4 S4 44

- ###4 ## S±#4 #3]-51 ## A44AS 44# # $1# #7]

#4 4#

2. 4^*0
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# 4^# 4971)54 44444 4# ## 4 44#4# 4^9444 iitiRe 

49944 4#4 4# #W S 44 W 4S4 #44 9JL 14 4194 4-8- 

4971)5.# 444 #4 1 1#4444 44 71# #4494 7}4 449 7lls. 

s 4171-3 94#4 4 4 914.

4444 944- 4-8-9^# 4414 ^4 dH 6.3)# T-M^M 7il#s* 44- 

^4. se# (4-4 6.1)4 41-4 6.2)# 49314 7)14-444 444 443M4-.

- 43-3 ALC, 49711s.# 7H4ti>^:tE.

- 4-8-99 : ^*, #### 41, #4# #4 #### 41, 44 #E 914 

5. #4## 9194 4 47>4 9-^

//J-3^M

bs*h—§

(n9 6.3) 44 4 ## 4949 7)14s

21E #s|omg! IS
2444 2#9 OlAfE
9494 
2499 99s- 
E1E #a|0)im# ns

(zz4 6.4) 7H^=4#W 4^-4 94

-320-



9 444 A>-g-5] 71144^43 a]es) ##944 4s#49 (nl 6.4)4- <S 

6.6>4- #4.

<5 6.6> ;)]#4^W4 4 s. #4

4 4 4 4 # 4

444 kgf/cm 12.2 44-

444 % 15 44

444 kgf-%/cm 255 44

444# kgf 3.1 44

719944 "C -15 44

444 #4414 44 = 5mm 44

4W3 kgf/cm 5.1 44

44#3 kgf/cm2 1.0 44

3. *1^4^ ^

(zl^ 6.3)4- 44 444 4441* #4*#9# #44 44# 4# #44 # 

4* 4*433 ##444 49*4 ## W-& 4#44. #44 44143. 4: 

4=4 4444 4-5-4- #4.

(1) #4 I : ti>44(ALC) 4# #441 394 9#4* 4 #4 AS W«}£1 

4 9*44 44 ##9 43 

* 44# 4493 : 65 "C 

#49# 944 49# #3 : 60 - 65 °C
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% 4 #44 4=M44 #^44s 4444 4444 ja.4- #

#-& 44 4:2 g.±* 4414^ ^#4 ^M<y

Al^^-ir 4 #4=#4 4##4 444^ 4:45. ¥==r44 44

4 5.-44 4>|7]- 444 -n-4444 g-44

4-§-4 4^4 o]qo] #-4# 44 W=4r PEI

##-& ^4 444 4-«4444 -^-4#

(44 6.1) #W S 444^4 4444
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*11 4 m gsg# a|u

1. a]^7|)a $ ^

# 4*# *4 #4^ #*#4 #*41414- *4*41 #4# #**#4- ?H## 

#**#4 41*4 ^4t * 444 #4aB44 #*#4 44* #44# # 7] 

4 ##*#* 4^* ##M Tf^^, l^A^ol 44*JL4-

#.

2. *1114]

# 4^# 41# 4^1# 7l# #-#£4 ****4141 # 17)14 #*4141* 4# 

#4 *!*4 44* 4 #4^ (n^ 6.5)4- #4 37>4 #^4 4^^i* 44-*# 

*4, 54-4 4444= #-*4 #4 ##44 4M #**# 44 # *#*4 # 

* ¥^AS. 47>4* 37}44 #*#4* M 6.6)4- #4 *#* 3.7) 600X600 

x#*4141(*41 7>#)mmi 4l4-##4. <* 6.8>* x]^4l4 #*414 *4* 4- 

4-41 444, (Al-4 6.4)4- (a>4 6.5)* ai#4 44 g #4##44.

a1#41 41441 Afg-4 41** 4# #4* *## 24-i- #444 4#4 41 #4 

*#* Ain ifAS *#4-41 4*4#4. 5E# #4^ 4# 4#4 44* #, * 

*#41* 4-4* 4144 #41 #4 7-14 #4# *** *4*2-5. *# #41* 4 

414 ***** #4 #a*.
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W-a 6.4) 4^ ti<K=#

6.5) 4^ 4^ H<Hr#^ 4rS^# ##
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<3 6.8> 4444 ###^

## Type# ##44 #4 #3

4e
Type I Type II Type III 34 6.5

- ### - lit - Ilf
#4S

- #1# - #1# - 4##
#s#4

####
- #4# - 4## - #1#

- 44# - 44#

. Type IV Type V Type VI 34 6.6

- Ss#4 - S&## -

71144 - #1# - #1# - e##

#### - ### - 4## - #3-4s 4##

- 4# gasis - 44 fH5]E - 44 #4°ls

- 4-4# - 44#

3. srj-^

###4 #5.4# 4444# 4#4 7l#?M 4414 #4. 

®4^1 444 4#

© 444 444 #4 #4 #44 Pfl^

© #44 434# Data Logger^ 4#

© #44: #444(10# 44) #4 

© #44 4## #5. #4 

© Data Logger4 4 4 #4 #44# PCS. 4#

© ?1# 444 #4
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k3-fv- #3 kk •5‘ok 3 kk% Ikkk# k#kk kk

kk33 3ik k3k-& k BvSr QSfl 3kP>'fe lb# k## 3"&kk 3lb3($ k 

k#3 3# k##k Itek #kk 3kkk ikH Wkir #33 tb^kk 3 k 

lb #3 Ha# 3k Hr 3#kk lbk k#k k# * kltek #W 3klkk * 

k# k#M°B #k Iktslh *33kk 3k k#kk IMteirfc k# lbkk&3

k# kltek kk-kfiV -f-k 3 

k# kk# 3" lb33 33-#kk to-i-kk ‘3 k# 3k# MMkkkk kk 

[y 3kBrin kkkk# 3k k^k kir3 3# 3l53k lb#kk #k3k a

01 k33j ‘k ’’B'k'kk'k O.OTj k^k 3 k3k 3k## kk# -Irk# to 

# 3^k k"ir3 3k Py §g. 3333 kite irk klb3PY-zttte kite lb# #333 

(kto### #3# Bl3[y 333# ‘3#)k"3k #?k 33 3# (2)

k#3 -Eks 3k kk# 3# ## ^ 

dm klb a08 k#kk# # kkk# wo#oi k 3# ##8Z ‘irk3k tbk# 

#k #?# #8 k #33###3 3k3k klb3k#3 3# 3#T 3k k# 

3i a,08. kkkk w#3 #3# ##k k wet# 3#k ktek to=rk 3ir

(8661 ‘t?k3#3#)-k333 8 SSVf (T) 

k# k3k kkk?

3# 33lte 3# kkk lb-3k3 kklte tbk# 3kk lb333 kkU'k# 

"k# kkk 3 3kkk lb# 3k 3k #3 3333 k 33k# kv# 

k-fek k lb Ik# 3 3kttette lbk3k#3 #k# to3k 3k lb 333 k33 k 

33 kk'C "k3kk kkk 3V3 33# k# #3w3# k 3(te k333
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5. ^

7\. 7le 4&# #541 A] ^^3}-

(1) Type I

4444 41 #5#4 frSl# #14# n5fl=s. 4-^% (nl 6.7)4 #3 

4 41144 #5A}#4 1144 444 44.

- #5# 1345 40.8 T, 4445 4.5 T

- 444- 4345 18.8 T, 4^145 5.2°C

- #5# 4541 36.315, 444 4544 13.6“C

5##5^4 4%, 44 4s. 444 36.3 T 54 45147} tiflu 34 444

4. &4 51444 4544-7} 4514 24444 #4 545 441 4, #5#4 

1#4 44 14444 44- #41 455 1144.

(2) Type H

4 44 #1 4514 454 (3^ 6.8)4 14.

- 44# 43.45 14.1°C, 4445 11.6'C

- ait 54 43Z45 30.6 T, 4445 3T

- 44# 45544 2.5 T, ait 54 455.44 27.6 T

- 55#4 ^-325447} #44 5711 41^4#] 43114 11# 4511 1

44 45#4 455444 4# 4444. 454 4544H 45 14 

144 #4 %t= 5444.

(3) Type E

4 411 4544 455 (51 6.9)4 14.

- 45# 4345 28C, 4445 3.3 T

- 5Jl# 51 4345 30.113, ^445 2.6°C

- #5# 4514 24.71, ai# 51 45 344 27.5T

- 4 414 51# 51 454 3447} 5tifl5. #5# 454 3444 4



44 nr# 33# 4 44 4## 33344# 4443 #545H 4# 1

41# 4-B-# 4-3444# 4Si# 4444.
4#4 #o] #<sj ^2} 44=44 #4 4 ###4 41#4 444#6|] 44 ^ 

4-14 4# #5l#& 444 44 #4% 14 44=## # 3 44] 4
1## 14*Rr 44 44=#4 #5^## 43#4# 4= 13, 44=#4 33 S 
#5^#4 44 l#45l- #34# 4= 14 44- 4444 44#5. 4&44.

4. 4144 44=41 4444
44433 7]e 1M3 #3#4 44=414 44 44=#4 #51# 4444, 

4444 44=#4 44-44 444 444 44- 4444 44 44 444-0-4 
&4#33 4-0-4 "4 4## 4 4= 114.

544 41 44= 4 - #44 4444 144 1134 4-0-4 7ie 44=414 
cfl4 1444 444 444 44=44 44# 44] 444 4a&44 #4* 44 
43. 11#4 44=# #414 4444 4# #4# 4#35. 4 3/M14 444 
44=44* 4444 5-4 3444 44=41* *7] 44 44# 44444.

(1) Type IV

4 #4 #4 #54# #5# (34 6.10)4 #4.
- 44=# 43#3E 15.61, 44#S. 12.8r
- 5-3# 51 ^3*5 30.lt, 3]4#5 2.61

- 44=# #3344 2.81, 33# 51#5 344 27.51
- 5.3# 5.44 44=#1 43#547> 14.513 434 &# 44# 344 

4, 44=# 4414 #544# 44 14 #5444 44 14# 434# 
4= 1# #4 44.

(2) Type V
4 #4 #4 #544 #3# d%) 6.11)4 44.
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- Type IV4 **# *^91444 44# #** 4* *3S) 5(ALC#)5 41 

41# #9144.

- c] *#4 4*# *5*5* Type IV4 71# *7144, #4=*4 *534 

44 ** Type IV91 49M1 45 #4* #4 ##4 49M1 34 344

* *#0)4- #91455 ##3 *#91 4** 91* 4# *H.a]57l 4#

7H&& # 444.

(3) Type VI

4 *^## *5#4 *3* (3# 6.12)4 #4.

- <4 *#* 44*491 44*35 *44 ^ti4t 7191-4* *4*4 y

* 4^ *9145 ** * *44 $14.

- *4*4* 4*9 IV 4 V4 t14 til 44* 3 <9 3 #34, 44*4 

*7ie* *54* *4*913 *#* #4*55*44 ** *5-8- 444

* 4 44915. *3.45 u}T|Mi 4*44 #* *44 ##a. y# #*# 
491 e 3471 #* 455. 4544.

#45 4# 4*4 44* 3491 * 91 44* 4914 44*941 19574 3* 

4 #4 #**91 4*4* 44914* Type VI *#4 *## 34* #4# * 

#* *35 *4*4. 344 4 *#* #4435 4*4-7191* 4*# #491 

4 34 91** #57> 13# 444.

(3* 6.13)* * 4#4 * *5#4 *4914# 6714 *14 #** *5#4 

* 444 *3**91 44* 444. 7H4433 * 91 3#*#4 7#*#* 4- 

## *5344* 4443 #3# USD *#* 444 #491 444 #4* * 

5344* 44913 y4. 4714 #491 44 #4 #491 4*471 4914* 

USD*# 4 4*4 344# 4* * * #54, (3# 6.14)* 4* USD*# 4 * 

## 344* #* *5*435 4*491 44# 455 44* 4344# 

Type IV*# 4 7># 344#* * * #4.
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A : Si 7] -£ 

B : HK^X'd 
C : 'dti-S'et'S 

D : at^-5-gl'tl

6.7) A]^31 4-f.e] ^rE^sKType I)

C*H 6.8) 47lfr4
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0 2 4 6 8 10 12 14 16 18 20 22 24

3444(h)

(ZLi? 6.9) 44^4 444 4^4 £i*S4(Type ffl)

A 4 7] *
B' Y-BSssi
C
D
E uiy-S-eiti

0 \umnmnmiiiinmuimninniiiiiin)iiunnmninmnnmTnniniinniminii)rimuii))iiimnmnnnmnTTimfmntTT
0 2 4 6 8 10 12 14 16 18 20 22 24

3444(h)

(n! 6.10) 44^4 4"%^ 4#4 ^rS.^4(Type IV)
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E.
C

C
)

A : S) 7] -£• 
B : >#*$4

c: <a<a-wa
D : ^4$-^

E :

6.11) ^7l£--4 zj%si\ ^rS^sKType V)

A : 4 71 ■& 
B :
c: ’asis-titi
D :
E : ■$• 7] •§■ 
F :

................ .
10 12 14 16 18 20 22 24

{=L^ 6.12) ^71^4 Al^^l ^.jE^sRType VI)
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2.B.B) E|-a
#1 S ¥¥°<M 7 #

4 # <3= 1 2 ^

¥ ¥ «8= 1 7 g

7l 5 *3= 1 3 7M

<s 6.9> ### am#i

it 4 #1# ## . All
#¥

All# 1#
«M2H5| #1# ##• 

41#

4)150 x 40mm ° #¥!-¥# ## 
Ali#2t(A,.B)

0 JjLAjS] #«#

1 4 

9EA

¥# Al«#

Cylinder

aj-4- a$#
Hhr# ##

° #A]#EHj : 103%

o Al^E-aEfl# : 1:4

° Flow# : 160±5 
o E#a>, S.#

a] #E.

3. 4^^ ^ ^

7>. ¥¥All

KS F 2541 r#m- aMMNj# t^B}- 22.5| ^ aM#* o]-g-

% ^Al^ o.^ AMti<M# #4.

© AM#1 7114- S ^714 Wti<HMl E5£

© AM#1# 7^##* 41# AM lg 3 Aj-ti-ybll ## ^^#4.

© AM# AM## ea y^Al#A-1 S7l#^(W2)4- 41 #4.

© AM## #4=AM7M Setting#-^ 7M ^ ¥¥¥41*
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© 4# 4#4 % 4 14# ##

© 14# 4 3)]^5>JL 4^2] ##(Wl)&

KS F 25414445 4# ^-f4^4^ 0.1kgf/cm2(lm»l] 5^r#)-& 7>4

£4 ^S>J7 #^4 # #5M 4# ^4# 4S44 4^H

7.1 O.lkgf/cm2, lkgf/cm2 2kgf/cm24 37M4 4# 4#& 7H14 a]^s>^4. 5

#, 4r A]-|!o]] SrAlAl 444#"& ^AlSi: 4 Al^^llaf- A]-^7]Si J7^- 5}]^ Afo]

6\] 7144 OI^JL, 7M-& 4144 4154* 44711 &4 44 4^7)i7> ^4ir 

4ft4. ZL914 4 a]444^ 44 4^ir 7>44 &4-S- 4#414A]^7l4 n^. 

47J a]-44 7)44 444 4 SiS-4 4^4 5.44 3X4 414 5.44 £4-415. 

5. 2M4 44 ^444 4^4584

(44 6.22)4 5.5.4 4^4^71* 4-§-# #1 5.444.

4. If?l6l

5.5.4 £4 ##-§- 5.«H-&(x40) 4445.5. «JMH 454 4^711* 4444 

l^4t #784^4. 4 ##4"1# 4444 44# #^#44 44I4-& #4 

41 fe 4-#44# 4#4£5 4-315. sflo^Edi] ^ 441-ir Wti<HM]7> 41^- 

fe 78414-1- # f 44.

4. 41344 ^

7>. ^4# 44

<5 6.10>-<5 6.12>4 444 44- #4^4# ££# ^47114 4=###4 4 

€- 4^44 ^4* 784# 544. 4^4 544 4^14 4# 5544 4

# #544 4#414 4# 5544 444.
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<5. 6.10> 0.1 kgf/cm2 4444 4444 44

444] #4
44#4

W2(g)
4444=

Wi(g)
444

(g)
43444

(g) 4^1

44%) 
444 .

I 1329.0 1342.1 13.1

11.1 1.0n 1316.9 1323.0 6.1

m 1320.3 1334.5 1 14.2 "

44
ti<hMl A 

■ 444

i ' 1328.1 1352.1 24

26.9

: i

1 2.42n 1317.7 ' 1347.2 : 29.5

in 1322.5 1349.8 ' 27.3

44
444 B
444

i 1314.4 1357.3 -I 42.9 .

41.5 3.74n 1309.9 ■' 1353.3 43.4

in . 1321.5 : 1359.6 38.1

<& 6.11> 1 kgi/cm2 4,444 4444 44

. 444 #4 ■ i
4444

W2(g)
4444 

' Wi(g)
444

(g)
45444

(g)
44«1

444
444

r 1329.6 1362.5 32.9' : 1 *

n 1319.7 1353.5 33.8 34.0 i.o
m 1322.5 1357.7 35.2

44 i 1320.2 1350.1 29.9

444 A m 1321.5 1352.1 30.6 30.6 0.9
44*11 m 1316.4 1347.7 31.3

44 i 1368.8 1363.6 44.8
444 B n 1307.8 1353.3 45.5 44.3 130
444 m 1320.2 1362.8 42.6

' ' ' l
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<& 6.12> 2 kgf/cm2 ^4

•*11**1]
W2(g) Wi(g) (g) (g)

^y]

-¥-*] s] 
4^^1

I 1324.2 1371.7 47.5

48.9 1.0n 1319.5 1368.7 49.2

m 1322.4 1372.4 50.0

A
/MM

i 1317.3 1350.5 33.2

32.8 0.67m 1318.2 1349.7 31.5

m 1323.7 1357.4 33.7

HHr*l) B

i 1318.9 1365.1 46.2

47.6 0.97n 1325.2 1373.3 47.8

m 1317.5 1366.3 48.8

I
l

H2E| Ulff^l

2~3mn
3~4mm

40nm o|W|

(n^ 6.15) Vfl ^^4=4 W ^
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4. #9319 €# #4

5 = 4 4#*)H1 99# #4=# 4 #9### n^d.5. 444# (H^

6.15)4 #4. 99971 #93199 5=444 94 #44 4?# €97} 99# 

#4=7119 4 ¥4 4«H4 #€4554 5# 4 #44-711 444: 99# 54 #4. 

44, 97l€ #4=7114 444- 444-0.5. 444714- 9494, 44 594 aa 

4 S45.44 444>ll 5# 9 4444 $14 444: #9S95 9# 4# 4.

4. #444
44# 4444=44 55 4^4 4444 ##9 4^41 ^444 4444 $1 

4 ^9 #444 9 #9-44 #44 4=## 4944 4444 4444 f## 

94=4#4 3.wH# #444 4# 2.5.44 444 4tMl 4# 494- 9445# 

4-94- 44 #4# 4= $14-.

(1) 0.1 kgf/cm24 lm #4=9 714=94444 944 4#454- 94=4 55 4 

#417} 544 94=94 94. 544- 1 kgf/cm24 949449 94=4 A* 55 

# 4#49 944 4#44 4# 94=4 0.9, 2 kgf/cm2# 94444 0.675 9 

44 971-94=9 94=71#- 3:4-7} #44-4 9944. ##4 94=4 B* 55# 

4#49 1 kgf/cm247l 94=4 1.30, 2 kg£/cm247l9 94=4 0.975 54 49 0.1 

kgW449 &9 94=99 94-44 9# #444 994 4#44- 49# 9 

4=45* 4-4-# 4-.

(2) 44# ##9 4449 €9559 94# #994=44 949 949 9 

#€ 499 44547} 9## 994 499 9)5. 444 #44 949 €# 4= 

9# 4#54 4944. 94# #944=7119 9449# 4=94 4#54 4am] 

5# 49 499 4944, ####(CaO)9 #9 #5 ####=(%. Loss)9 4
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4. ¥4###4 e€44 4##* 4414

* C3S ###-& ¥##* Ca04 #4 #4-# 4* 2:71 4## 4

144* 4"& 44145 # * #5.4 #-t#-#4 &* :£¥#¥¥ 

4 $4* ¥ ## -n-71^1 ^4^71- &* 5* 44#4. 444 ¥7l# #¥ 44=

4 5.54* 4 #5 5.5-4 4#45-4 S7H ^7} 5.44 #7)] #4# ¥ ##

71-*# 4 #4.

(3) 4=4-4 ^7>444 <8-4=41 44 4144 ¥¥#4 #45* 3* ¥4# #

¥ <9-4=414 1^417> 4te 5244 ^ 44# ¥4141 #¥#-#

* ##4554 4# &7MI 55444 #¥¥ ^-4455. #&% ¥44 # 

44 4-44 **¥¥ #¥144 1*#44 4=4-4 4# 4*9-44 *4471 4* 

55 ¥444.

(4) 54 44# 4 ¥<9-4=7114 #-§- 4 #¥&4 #1 444## 4 4 #44-# 

55 ¥#44* 44¥4 154 #¥4454 3# 4# # ¥4# ¥¥*H4= 1 

444 4# #44# ¥<fl-4 4# #¥44:44 ¥D# #¥#¥44 4# 4# 

4 #¥44* 57il#4.

5. 4 ¥<#¥414 ^41-4 44-

7>. #¥#¥44 ##&#

¥444 #¥#¥44 ##5* 4¥* ## ¥444454- 4¥# ###5 

¥444 #54 454441 4-4- 441 #¥#¥ 4-5 4-471- #4-. 4*- <5. 

6.13>~<£ 6.14>* ¥444 #¥#¥44 ##5#4(%)* 4-4# 444 

## 5.4 #4-5# 4 7} ### 4## 4-4415fe #54 ^i^im^l 4544 

CaO#¥ ¥¥55 #54 Ig.Loss 5# Insol#* %## 4 ¥ #4
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<& 6.i3> m i mi,

## Si02 AI2O3 FeaOs CaO MgO SOs KaO NazO Ig.Loss

A 25.25 4.12 3.59 53.40 1.34 2.91 0.72 5.85 7.42

B 28.90 4.56 3.16 57.43 1.17 2.33 0.35 0.31 3.77

C 23.55 4.35 3.04 57.23 8.15 1.87 0.28 0.83 9.45

Cement 22.20 5.20 3.10 64.20 1.40 2.10 0.20 0.60 1.00

<5. 6.14> THMtD sl-tl-aAj ^43}- n(4£-)

4
#-

Ig.Loss Insol Si02 AI2O3 FegOs CaO MgO SO3 NazO KzO

A 1.4 45.0 12.1 3.2 1.7 33.3 0.8 1.9 0.75 0.44

B 7.6 30.3 12.1 3.0 1.7 35.9 0.6 1.5 7.08 0.34

C 4.6 38.9 9.9 4.5 0.8 35.2 0.6 1.2 0.78 0.33

D 3.8 41.7 11.1 4.4 2.0 32.7 1.2 1.7 0.37 0.87

E 3.2 53.3 8.5 2.5 ; 1.0 29.2 : 0.5 1.1 0.16 0.30

* Ig. Loss : 800-1000"C 41 A]
Insol : 3.^1 <§'tt°)l -=^X| 21 fe TSTtr#

M-. 4^-

(1) A] ^43).

o] Ai^< Al^sflsq. 4^4 4^4 Ai«44fe <S 6.15>4

#4. '

- ^*1] : '(t)150 x 40mm, 1

- x|-y*i] xi] 4 lg-ig : ks P 24514] 44 s.=4 #4^1 44 sa

- 449 : 0°C, 5°C, 10°C, 20°C, 30°C, 80% 744 ^ ?14449 74
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- ^4=4 4 Al^> : 1.0 kg/cm2, H#

- #714^- : 4 1 ^9-414 l-B-4 444 #5) 5.5t^

<5. 6.15> 47] ^-4=44

7fl5^El]
4HM=E£ f4=4

or 5°C 10°C 20 °C 30 °C or sr lor 2or sor

A f7ll 4511^ 71.5 37.3 19.2 15.9 5.8 1.2 1.0 1.2 0.8 0.6

B ^-7], 444^4^ 63.2 44.5 12.3 18.0 5.3 1.1 1.2 0.8 0.9 0.6

C 441 4511 i 65.7 40.6 16.5 16.9 7.3 1.1 1.1 1.0 0.9 0.8

S Alls easjs 57.5 36.5 16.0 19.5 9.4 1.0 1.0 1.0 1.0 1.0

(2) ^4=44 44 4] (<S£)

°1 A] ^0)1 4^ A] •§;*]] 2). Al«S4^r 4^4 1A4 A]«^3}.^ <£ 6.16>4

4441 %4.

- A]^Aj] fl-4 : 0150 X 40mm,

- a] nan 114 44 : jis a immmB -t a > t- WTKmwmmMAKs f

24514 -n-Aj-4)4 44 2.5.4 44f 44=731 445.5.

- 4^ : 44=4 S.2.%- 2844 44 °<M9

- ^4=4 4 a]4 : 3 kg/cm2, 2a]#

- 471A1-4 : 44=4 ££f^ 47RR1 81:2, S5# 4 4AS 4=4ir 7>f-.

- ^-4=& Tilil-4

t=^-o _ A]-^^. 44^1 #4 — a]-^^ 44^114 #4 x inn 
"T"r^r 4^4 Allans) ## 1UU
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<5 6.16> ##44 34 4(3#)

4" 4= 4 ###(%) , # # 4

#55 2.02 1.00

A 0.42 0.21

B 0.40 0.20

C 0.73 0.36

D 0.77 0.38

E 0.86 0.43

F 1.38 0.68

(3) aM34 45##

4M *7M ##AM 44* #453 til* 4*21 4W1845 5.

53 4443, 4^ ^ A] 4 A] 4* 4543", °ot^te7> #### 55##

All 21 W4# WS# 3 # 32 ###4 *4=*M 4-% 344 4 3 4= 3#4 

4##34 #### 3#42l ##aHM# #71-445 3## # # $14.

4. 3#42l 4 #33 4#AM

(1) 344s# *1*4 3# 4#AM
aM4# (23 6.15)21- #* fitAS. 554 ^ #245 *4^1* 444:2 4 

325 4444 $50X50mm37l2l X\^6\] #*35.3. #443# iWM 4# 

44# #4#4. <5. 6.17># 44AH5.21 *4 44-544.

AM44 M 4445.21 444 6.5~8.7mm7> 4#345 #442. 5534] Al

554 542.5 #43## 4#24# 454# 325 544.
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<5. 6.17> 447Hm4 4 m #4 #4

# ###4
4##4

(mm)
74^

#44-4 4 m

f35|l
#44

44m 
#3. elm

1#
2#
3#

8.0
8.3
7.9

#4
#4
#4

^4 #41 
4#

#4#41 : 
4.8—5.0mm

-¥-71, #7M
##4

1#
2#
3#

8.7
7.2
6.7

##4
f-4
#4

#7M
#311}

1#
2#
3#

7.8
9.3
7.5

##4
#4
#4

1# 7.6 #444m 2# 6.5 f-4s.h.4 3# 7.2 #4
1# 6.5 ##4mm# #7l, #7W 2# 5.5 #4

#44 SH-4 3# 6.7 #4
1# 7.3 ##4

#7l# 2# 7.0 #4
#41! 3# 5.2 #4

6. ##

4^444 %jLx>s.a) 4^44* mtflm #4# WHJ4=414 ti<hr4#i-

## #44# 4#4 #4 #4# ^r $14.

(1) 4#H<hM14 4M§# #44 Ca04 <#4 4414mm 4 s., #4=4## mm 

#44 m44 2:71 ^#4 §# 4# # 4 5E.44 44: #4=3471- #4471 

5.4# #4=414 4=444#4 4=#4 ##4-4 44m 55.4 ##-& 4-4 4#4
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55 94554 5541 A) 144] 44 .9449 155 9114.

(2) 944 Alkali41 4544 55497)17} 41914 941 4=

9 994 7} 4449 491 549 54 44 915 9514 4499

4 Aj.^.^21- ^71144 99491 45 45 7M# 9 Ife ^AS. 1114. 

5% 9-444 41* 99449 #444, 4944-41 444 944 4149

44- 44) 4-1-1954 449-4494 994914-7} 44 4944 44-49- 4 

55. 54 1 4944 944 4941- 449594 449 594-55 A)~g-9 

4) 49541 45 45 4414 9 41 455 4444.

(3) 941 9999414 49541 4449 9449414 4)449 444 4 

#59 94444- 4494 49144 4-54 494)4 4914 4 94 11 

3H 4tifl44 1#9 449 EttringitedUl 4 944)91)4 991 

SEMCScanning Electron Microscope : 94 14- 144) H445 955 A]nj)

5 5544 4544 93)44) #4 9949 11 411 9 114. 4-4-4 9 

41 19194)4 #954-4- 1954-1 4149 4]f}4#4 44)4 54 11 

111 197} 1544.

(4) 9711 194947} 45^55 ai^es} -R4# 44^41 444 949 

411 1149 155 # 4) 155)5 9514 447)94 44 914 99 M 

1 4) 44 955)54 1147)) 4994 914 91 9 15, 559444 9 

95 1555 941 199941 9 99445 444949 917} 11 #5 

5 1144 95 4541 499 994 4449 44951 994 499 5 

9155 A}-g-fHb 14 m 155 a}s.44-. ,
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1. M^7))A.

#43 #3*4 4*** 43*4 4)6)1 oj-zl-s)- #o) ^##0)^3 #

6-3. #*# 4# 4]41 *44* *# 4*#3#4 #4 4*4 #*#*4 44

3 ## 7]tiJ;lfl^S) #3# 514* 137} $4. s# #3# 4 4## # 44&

* *4 #44 *4=#* 3441 444 *# 4*4=#* #*4. 44 sH*44 

*44 #344 4*4* 4 *35)14 #4=#4 4#* #4 #44 4*4 #3 

*4* #4 444=4 4# ** 444=#* #3h3 44# #4* #443 4

4 *4=7} #4# 4" &4. 4-44 3# 3H 4*4* #44=## 444# #3 

7> #4-.

# 44### 44# 44 4*44 #3# 444**44 *#4=* 44=44

*#4 #^4=## 444=4* 4444 4* #4=#4 #47} #4#4 4 

44=7} #4=#* #4-444-3 4h4 €- *4* 4# easing. ##s]o) ## 

#3# #44 4#44 #*4=4** #4# 4= #3# *34* 444.

(n^ 6.16)# 44*3# *#4 44=4 #43 #4=## 33*4 #44 44 

4=4* 4444* 7)14344.

till4=44 nil*# 44# 4*3*4443 #414 #4=#** *44*4 4*4 

444=4 44-34* 444* 4* 4**433 4-4 tifl#^ vfl<g-# a)-^# #-

* 3*4 4* tiH^*4 #*43# #444 4444.

2. Backfill41 4###(€# 237] 41)

# 4*414* Granular hH4=*4- 441# ##4 43# 443 *3*4 4*4

* Backfill^l 4*4 4#4 #4) #4A) 4*4^4. 4*4 4*4* 4** 4 

4*4#-# 344 444.

*n 6 m mm
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Lean Concrete

(=l% 6.16)

HH^at —

Geotext I le —1 
' l#*8)

(Zl^ 6.17) -S-AH3E. A
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7>. Backfill^

° Pervious or Granular Backfill

- 41 f 7}^# Backfill

- ^414 Backfill

- 7^-§- ##|

- 41 ^ 41^-# 415.5.^1 Clay, 41s.

- 4& <5. 6.18>4 #4.

<5. 6.18> 414^ ^4]-g-4]sl ajJEte

Sieve Size Percent Finer by Dry Weight

3 inch (76.2mm) 100

3/4 inch (19.05mm) 50 - 100

No.10 (2.0mm) 15 ~ 65

No.40 (0.42mm) 5 — 45

No.200 (0.074mm) 0-5

- '3"#41t=- (Uniformity Coefficient)^ 4°!^

Uniformity Coefficient (Cu) 60% #441 si 71-371 (J6Q)
10% #4414 71-371 (DIO)

0 Impervious Backfill

- (Plasticity Index)7> 30% #4?41

- °dM5£7> JL= a.6_g. No.200 (0.074mm)#4##^ 4^# 25%

- ^41^7} 2.0 x 10"6ft/min(=1.0 x 10'Wsec)-*- '£*] §Kr #

- %#sl 5141-g-4) 3. A>^-s]xl g-g-

-351-



Common fill

- 4m# ate 4444 #

- akh^ 44-71 #471- 44

- 4 a-#-, 44# #e#4 a*r,«4 444 ^

4. ^}-g-€ #
o Common fill : #4^ 4&#4 ^47}41 444-3. 44 S3LE.5. a]^

41 Aj-§-% Af^m* ^

° Pervious or Granular fill : 432^371- <3 6.18>-& 7} 4 4#4"& 4 AIRI

S' 5-W A}-g-§}^ 44

° Compaction : Backfill^1 444^4 ASTM D 155741 4# 444324 90% 

44-4 4»1 444- 4a1

3. 4^4)

7}. 44*4 A>^

444 4441 Anna a] ^^-42} 4-g-4 44.

- 444471 (4-4= : 20ton, lfeS 44 ; 1kg)

- A1 "H : 44=4 444 (t=10.4mm, 10 X 10cm 4444)

-44 7l : 444 444 (0.01mm, 4zi414 44^4 44)

(34 6.18)4 4144 A]^7H4344.

4. 414=4 A]-a , . ' (
(3.4 6.19) 4 (44 6.6)4 till ^4 4^ oil W€ Al^^-421 4444 (44 

6.7)4 till 4=44 4^14 344m tiB4=44 444 4444.
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(/M 6.6) x\%%]

(A>^1 6.7) •€*!

—353—
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3.7] ^ 49 : 200X100X150 99 Q}3% 7#^ #7]]

49^ 99 : #9 A49 30cm44 Granular 4994, #9 B49 499

4- 99

A] 9^*1 7HS. : ^^-s- 20mm 9^ d>3.1, t-H9 494 3mm 7]

94

#9^4 : 15cm 9^4 ^ 99 44 = 4 49A}# 44444 4194 

4# 99 x)3M9* 4# #9 7}9S# 49

<9549 : Backfill 494 a) Common ffll4 4999 Aj-^ss. 944 

<95-95=9 <m 6.19>4 #54 Granular 49#4 <95459 <9. 

6.20>4 #9.

M 6.18) 4 #4 4^ 7)195

-354-



<5. 6.19> 41# #41# #4

4 #&#! (%)
No. 4 10
No. 10 27
No. 20 21
No. 40 18
No. 60 10
No. 100 4
No. 200 4
4 4 6

<5. 6.20> Granular ^##4 

4S.#3E

41 #&## (%)

No. 4 22
No. 10 19
No. 20 26
No. 40 23
No. 100 8
No. 60 2
No. 100 0
No. 200 0

4. 4^^ ^ ^

7>. 41 #4 4^

4-^4^?] 4 €-*0 7}##41 4414] 44# 4-=z414 ^o]^^ jl^}jl 4#4 

#441 44- 4114.

© 411# 41714 #14 setting 1:4.

© 4## 7>414 ##4144 #47)14471- #44# 444 441444 

&# 4 #4.

® 1## 4# 7MM4 50kg44 #45.# 14#(AA# l]#4.

© W4 #7> 14s 147> #4^1# 4#1# s# 444 41# ##4.

© 4## 444 444s 4114 111## ##14.

© 4114* p-5 s# o-s ### n44 4114 4144# #4 #4.

4. 44^4 41

© >11 #44 ## 4#s 441S4 90% 4# 4471 444 15cm# 1#A

3. 41# 1414.
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-9S£-

Hft T£f> Wnfa #V kkW M&Wr k-t&^Hn ktn ©

'-k## lbraoOOI *#4= k-fek ir ftkfft 3k #02 ® 

'-k#B »rB kW lo^ #k 

MkEiW-gr TT# -8-g‘v (#k 3RB*Hft)"EB^-& ©

-k^ #

##k km°oi itek k-kk-fr Mv# kkks w 3ik# km3ou ©

k-k&k k^llR (619 kr:)

I ll 10

ESS



* 30S. #444. ^#4# #-& till^Hdl] 4 

°M A]-^o] ^s.€ # 41 #4# #^44.

© Al^o] ^ 4444 ^#4 4 ©~@4 ^

i- 4444 4=4* 44 lOOcm^l 4#4.

© 44* Granular %H4=# 44^4(B#) #£* Is SOS 44AS. 4=** #

4 #4.

© 44 44i- 4444 4 44=444 444 34 -444444.

5. ^-1^44- ^ 44

7>. Mloa-4 a!«

3441 44 4144 ai^si 4^4 44 4 4#4 4444M 4* <5. 6.21>4 

4s s 471144* (s4 6.20)4 4A4 4 ai^* ##j 4-4-4 44=44 444 

Aj* 444 44.

(1) 45444-S Avg ay=8.43kg/cm2, 444 4^*(£)* 44 0.18-0.25 44 

44.

(2) £=0.1 **444 44#7l-#(Aa)41 4% 4^* #7y*(A£)4 e 444^-i- 

4444 47144 44144* As 4 AaS.4 €- 44* 4444.

(3) 444* 44A14 444 #±ns. 44*4 #7}* *44 #7}44.

(4) e=0.6 *54a1 44*4 #7M1 44 444 4^1 #7}#4.

444 Ai^jzMi 444 #4 4 44=4 Til a 444 44=44 444* 44 4

4** 3.X|4" 4443271- 8.4kg/cm2(=84t/m2)£A:) 4*4441 10m444 4°M1

444* *4^ 449-S# 44*11 4*4* £4(4 20t/m!Ml* #*4 4444 

4£44.
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<%. 6.21> #4

o (kg/cm)
£

1 2 *} 3 *}

0.51.0 0.038 0.038 0.211
1.5 0.069 0.069 0.038
2.0 0.086 0.087 0.054
2.5 0.098 0.097 0.068
3.0 0.108 0.105 0.077
3.5 0.117 0.113 0.083
4.0 0.126 0.119 0.90
4.5 0.134 0.125 0.97
5.0 0.140 0.130 0.102
5.5 0.148 0.136 0.108
6.0 0.159 0.141 0.116
6.5 0.173 0.147 0.122 1

7.0 0.190 0.156 0.131
7.5 0.205 0.167 0.139
8.0 0.220 0.179 0.148
8.1 0.230 0.191 0.158
8.5 0.246 - -
8.7 - 0.203 0.170
8.5 - - 0.185
8.0 - - 0.198
7.5 0.258 0.212 0.213
7.0 0.277 0.221 0.229
6.5 0.305 0.227 0.256
6.0 0.338 0.232 0.281
5.5 0.357 0.259 0.310
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Strain

(nH 6.20) «B^H

Geotextile

(n^ 6.21) Geotextile ^ 7H5.
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14! *5414 11*4 0.2-0.3153 3.x]n> oltifl^ ### #### 

2mm l£S HI til]*#-^ tifl*#^ *!# 34*1 3x| ## 1

35 1144.

!4, 1*4 144 5#1 #(Geotextile) 4 411 444

3141 441 tifl*#l4 43 4-?l*14 1 133 *14*1! C^l 6.21)4 #4 

H!, ti!4 #44 til) *7}* #44 43# 4 $14 433 #444.

4. hB 44 11

til) 444*1 #44 7)44 #4 *1413 44*14*14 4*444- 57)3 «H4 

341 tifl#4# *14* *14* 444 444 34 #44 4 441 44*14 

4#* *14141 351)53 441 147} (3# 6.22) -(3# 6.27)4 44.

4 *1141*1 4*4 tifl#544 344 tiD*^=# <5 6.22>4 434 4#1 yfl 

434* 14*14 4** *114*13 444 34*14444 *3*14 14 x] 

4*4 34 444414 4* *1444 3*41* *44 447} #4 41*44. 

444 *11444 *144 3*41* 441 4* *1444 3# 4141 51! 

4 $15# #544 444 tiH#34# 14*141*1 *11* 4*114.

4 4^44## *144 1441 4*4-14.

(1) till434 I, VI4 *11411 tin### 4*4441 44 14*41*15 *141 

141 153 4*7} 444* 11* 111 *1114 441*1 11S4 41*1

4. 44! 11* till### 1415 till47} *4! Granular# 5* tifl###3 

3 5144 $1333 *11144 41133 #* #37} 1144 4**147} 4 

# **34 #4 *44* 133 *144, 4 11* !! *3# *14 *14 

4* till*! 414 *14* 11! 447} #4
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<a 6.22> tifl^ti# 5#

■§"4 til) 4^3 4^#£
tifl#4

(j/8min)

Granular

«!)##

till#

ul]#£4

I

Granular# «])#, #44 

till### #4-#
Granular## 444 4 
4 tifl# #4 #-# 61.8

mi f 23
n

Granular# #4til)#, #
44 «!)### ####

4# 44# £444#

4 tifl##4 4#
65.9

tiKati
ra

Granular# ti]]# 444

tifl### 44##
4#4®S # 4#44#
4 4## 4# ####

#4# 4 #44 4#

71.05

til)###

til)##

tiD#

till f 2^1
IV

«!)### ti])^, 444

Granular ###
si)#### 4f 4 44

till# #44#
52.3

tifl^s^i
V

til)### tifl# 444

Granular# ####
4# 44# £444# 
4 til] ##4 ##

622

VI

til)### *])#, 444

Granular# 44##
4# 4S3# 4*4 4#
4 4## 4# ####■
44# tiHf#4 4#

68.4

* 0.64cm2, nH#*]^ 8S-

(2) n, V# S):4^<4# ^A]7l7] #4#

til) #4=4 ##^& ## 44 #-#4£r #4 #-# -B-5.* 44 4

5.71) till^r444 ##44* 44?M #)*£5 #444 444 €*# #dk 5-D 

4W3M14 44# # 4# 4^4# H.7M1 4# 4#(Size Effect)53. # #

314.

(3) Granular ti)]##4 ti])#s.Aj 5. tifl^^7H1^ ##44-7} a}=4- 4^ 444

44*4^ #*44€*4 ##4 4* # # 314. 4#* €4* «]]#

#4 #4 ti]^ ^7] nil 5-4] Common filial 4 4 ti])#f.^=4 #44 ^##7)
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4#44 44*11 Jfe4*14 ^x^>s. .## s.^ #414. s#

4tsi# 44## &*i 4#4 4 #&#4*i4 ##xi#* yim

#4 ^7>5. #4#44*1 44*14 ^ 4W^ 3:4# 14.

(4) tifl^al Granular 4^#41 1^44 44&*14 44*14*1- H

71] 444*1# SA4 *114 ^44 44 44*14*1- x]4^o.s 1444. E# 

b]]4^xi^o.s.«.b1 #41 4x141 44 44141 444 #444. 41# 

Granular ^4=#4 44 ^4=#4 #4 15*1 #3. till4^44 #4 ^4#4]A] u||4 

7> o] ^.O] 7] 7} 41^-0] E}J7 44.

(5) till#44 44(8mm)2] ti|]^3.* 444 #4 *11^1 i, IV4 4 

44 444 4114*1# GranulartiH4# 61.8(l/8min), till4-4 44# 52.3(l/8min)-2-

5. tifl^u]# Granular:til]44 = i:0.85 1.ES 1^44]x] tifl^o] ^ 44.

(6) till 44-i- 444 44# Granular#A5. 4444 tifl4#4 lm44 £714 

44*14# 111 a] 44 #44 4# 44*14*1- *1444 144# 44*148 4 

#4*1 447> 048 ##41 14*1# 1M4 Granular## 44-144 ti^m^ 

4 4.444 44*11 ##4*1 44*1- 014 !#4*1 &#4. Ill *114 ifl 

4 14444 44*1 *11# #4-44- 144 4&# 411 *14-444*1# 44- 

1# €## 4# #14 44# 14 4-. 4-4*1 44*114*1 *1444 143:4 

# ####*1 #41-2.3. 44=#4 1# 44=44* 7l4#*l 44*1# # *114 

*1 l-S-4 #4 4414- 14-4# 14 #1# 144.
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-----30
-----60
-----90
----- 120
----- 150
----- 180
-----210
-----240
-----270480sec

---- 330

-----390
-----420
-----450
-----480

10 28 46 64 82 100 118 136 154 172 190
(cm)

<M#(scc)
T T" # ^ *] (cm)

30 41 46 90 96 99 99.5 99.5 99 98 95 98
60 37 41 79 90 95.5 98 98.5 98 96 93 97.5
90 37 41 72 85 92.5 96 97 97 95 92.5 96
120 37 41 67 80 89.5 94 95.5 95.5 93 89 82
150 36 40 63 77 86.5 92 94 94 88 84 82
180 32 36 59 74 84 90 92.5 92 84 78 73
210 29 33 56 71 82 88 90 89 80 71 62
240 24 28 52 67 79 85 87 85 77 63 52
270 21 25 49 65 76 83 85 82 71 57 44
300 19 23 46 62 73 80 82 78 65 50 37
330 15 20 42 59 70 77 79 74 60 44 30
360 13 17 40 56 67 74 76 70 56 38 24
390 11 16 37 53 65 71 72 66 52 34 18
420 9.5 13.5 34 50 62 68 69 62 49 30 15
450 8 12 32 48 59 66 66 59 45 27 12
480 5 8 30 45 57 63 63 56 40 24 9

(n^ 6.22) I
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— 30
—- 60
— 90
— 120
— 150
— 180
— 210
— 240
— 270
— 300
— 330
— 360
— 390
— 420
— 450
— 480

30sec

480sec

10 28 46 64 82 100 118 136 154 172 190

(cm)

4%)|sec] "r t # ^ *] (cm)

30 42 47 91 97 99 , 99.5 99.5 99.5 98 94.5 99.5
60 41 45 83 92 96.5 98.5 98.5 98.5 97 92.5 98.5
90 39.5 43.58 76 87 94 96.5 97 97 96 91 98
120 38.5 43 70.5 84 91 95 96 96 94 90.5 97.5
150 39 43 67 80 88 93 94.5 94.5 93 89.5 96
180 38 42 63.5 77 86 91.5 93 93 91 87.5 93
210 36.5 40 61 74 83 89 91 91.5 89 84 85
240 35 38 58 73 82 88 90 90 87 81 82
270 31.5 35 56 70 80 85.5 88 88 84 77 76
300 29 32 53 67 77 83 86 85 80 71 70
330 23 27 51 65 76 82 84 83 77 68 67
360 21 25.5 47.5 63 73 . 80 . 81.5 80 74 65 63
390 20 24 45 60 71 77.5 80 78 71 61 59
420 19 22 43 58 69 76 77 75 68 58 56
450 17 21 41 56 67 73 75 73 65 55 53
480 17 21 38 53 64 70 , 72.5 69 62. 52 50

(n^ 6.23) #44
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30sec

480sec

— 30
— 60
----- 90
----- 120
----- 150
----- 180
-----210
----- 240
-----270
----- 300
-----330
-----360
-----390
-----420
-----450
----- 480

10 28 46 64 82 100 118 136 154 . 172 190
iM?! (cm)

4%(sec) T ¥4 *1 (cm)

30 43 48 92 97.5 99.5 100 100 100 98 95 100
60 39 44 83 92 97 99 99 99 97.5 93 100
90 38 42 75 87 91 97 97.5 97.5 96 92 100
120 37.5 42 69 83 91 95 96.5 96.5 95 91 100
150 36 40 65 79 88 93 95 95 94 91 99
180 36 40 62 76 85 91 93 94 93 90 98.5
210 36.5 40 59 73 83 89 92 93 92.5 90 98
240 36 40 57 71 81 88 90.5 92 91 89 98
270 36 39.5 56 70 80 86.5 89 91 90.5 89 97.5
300 36 40 55 68.5 79 85 88 90 90 88.5 97
330 37 41 53.5 66 77 84 87 89 89.5 88 97
360 37 40 53 65 75.5 83 86 88 88 88 97
390 36 39 52 64 74.5 81.5 85 87.5 87.5 87.5 96.5
420 33.5" 37 51 63 73 80.5 84 87 87 87 96.5
450 31.5 34 50 62.5 72.5 79.5 83.5 86 86 86.5 96
480 26 29 48 61 71 79 82.5 85 85 86 95.5

6.24)
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— 30
---- 6030sec.
— 90
— 120
----  150
----  180

-----240

480sec

,----  420

---- 480

10 28 46 64 82 100 118 136 154 172 190
>IB1 (cm)

4#(sec) T -f # ^ *] (cm)

30 90 96 99 99.5 99.5 100 100 100 100 100 94
60 76 86 94 98 99 99.5 99 98 96 84 81
90 53 74 87 94 95 97 98 97.5 86.5 80 75
120 39 64 80 91 95 97 96 93 86 70 68
150 26 53 74 87 93 95 94 90 72 62 63
180 15 44 68 83 90 92 : 91 86.5 77 61 58
210 6 37 62 ' 78 87 89 88 83 74 57 54
240 0 32 57 74 84 89 88 81 70 54 51
270 0 28 52 70 80 84 82 77 66 49 46
300 0 25 48 66 77 80 79 73 63 46 43
330 0 24 46 63 74 77 76 70 60 43 41
360 0 22 43 61 72 75 73 ‘ 67 57 42 39
390 0 20 42 58 69 72 70 65 54 40 38
420 0 20 40 56 66 69 67 62 52 39 37
450 0 19 39 54 64 66 65 59 50 38 36
480 0 18 36 52 62 65 63 58 48 37 35

6.25)
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480sec

— 30
— 60
-----90
----- 120
----- 150
----- 180
-----210

-----240
-----270
-----300
-----330
-----360
-----390
-----420
-----450
-----480

10 28 46 64 82 100 118 136 154- 172 1T90
(cm)

4^(sec) 8 *1 (cm)

30 97 99.5 100 100 100 100 100 100 100 100 1100
60 88 94.5 98 99.5 100 100 100 100 100 98 <98
90 73 85 94 98 99.5 100 100 100 100 96 96
120 63 78 91 97 98.5 99.5 100 100 98.5 93 93
150 53 71 87 94 97 98.5 99 99 97 90 89.5
180 44 63 81 91 95.5 97.5 98 97.5 94.5 87 86
210 36 57 76 87 93 95.5 97 96 92 84 r83
240 29 52 71 84 91.5 94 95.5 94 90 82.5 82.5
270 22 45 65 80 89 92 93 92 88 80 79
300 18 42 62 77 87 90 91.5 90 86 79 78
330 15 39 59 74 84 88 89.5 88 84 78 77
360 13 37 57 70 81 85 87 86 82 77 76
390 11 36 55 68 78 83 85 84 81 76 75
420 9 34 53 67 77 81 84 83 79 76 75
450 8 33 53 63 74 79 82 81.5 78.5 75 74
480 7 32 51 62 73 77 80 80 77 73 72

6.26)
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4#|sec]
30
60
90
120
150
180
210
240
270
300
330
360
390
420
450
480

ACS. (cm)

97 11 
93:5 
83 
71 
61 
54 
46 
40 
35 
30 
25 
20 
17 
16 
15 
15

99.5,
99.
94
87
81
73
67
62
58
55
51
48
45
42 .
42
40 .

100 
99.5 
98 
97 
92 • 
86 
81 
77 
74 
71 
67 
64 
62 
60 
59 . 
58

100 
100 
99.5 
98 
96 
94 -• 
91 
88 
85 
82 
79 
77 
74 
71 
69 
68

100
100
100
99.5
98.5
97.5 
96 
94 
92 
90 
88 
86 
84 
82 
80 
78

100 , 

100 
10.0 
100 
100 .

99.5
98.5
97.5 
96
94 , 
93 
91 
89 
88 
86 
84.

100 ' i
100
100
100
100
100
100
99.5:
98.5
97.5 
96 - 
94 , 
93 ,
91.5 
89
84.5

100
100
100
100
100
100
100
100
99.5.
98.5
97,
95.5
94.5 
93 . 
91
91 >

100
100
100
100-

100
100
100
100
99,,
98.
97
95
94,
93
92
91

100
100
100
100
100
100
99.5
97.5 
96 
95 
94,
92.5 
92
91.5 
92 
91

100
100
100
100
100
100
99.5
97.5 
96 
95 
94 ’
92.5 
92 ,
91.5 
91.5 
91

(n<a 6.27) tilingsVI ^
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1. *1^711 A ^

##^ JS^l-^al-9-fe ^3.B\E.7\ S]-#4# ## ##34^4 Sf-S)4 jflfe. 

###4 444 44#a 3 ##£■ #34^7} ^3}-£)^ #4 4 A 3]

AS. 4*344 #34^7} ^e] 4#4# #444# ^#4#:n.#s]- 5hb)e 

447} #444. 3.4 4- g34A4 <y=^o] #5.#?]] 4 4aa 4 4 #4 ###

"o'0! wlA4 ?3c]lifl«|] ## ##7}#4=-(Evaporable Water)?]- 7]-2] 444-4

##4^44# Xl^J7°7> =^##4 f35]H^ A>

44 #471- 444 4 W4 ¥4-n-^7f #4-. 4# 4## ##4#3#7]- 44- 

44 #44# #4 444 44 #4# 444 4e4 ea.s]A4- ^#4#5i#7} 

##4 ¥# 4-444 9#& 4^4-7)] 444444 ^44#3^* 4## 4 

#J:4# 44-4 #£44.

44# 44# A444 gas]H7]. 4#4& #44 &4 ^#-& 44444 4 

44 gas]A 444 gas]B4 44# 4-### #4## 4 #4* #44 #4 

4# ###4 =§####4 4##4# #4# # #£.# ;H4# 44 444 ^ 

#4 =43# 4 4.

# 444 44# gas]E ^^d)] a]# 444 ^#4#3#4 &?] 4

#4 gas]E oot4i si- 44 ^ #4 4 #44 4# 44# 444##

#4 #3 4 ?! #4 4#44=-a^-# g3s]A 4#4-^(Construction Joint)# 44 

4 444s#4 ##44 ##$# 44 ###4 &4* 4##4 4#44-.

2. 4^4]

4 4#4 4#4 4#4# 4#4 #44 4-4- 444-44-.
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© $ 150mm, 4mm4 oj-H.# 35cm 7}^€4.

© 7l#4 €441#4 (n# 6.28)4 #4 444^abl- 41^# 44 #444. 

© 4Mr444 44-4 444 34 b 44 2.44 #4444 4# 4a# €# 

4 #41 44 44-^3. 4 2071] 4a 4444. a44l 444#ab* ©4 4

4 ###4.

© €44 #4^4 Base Mat-g- basla# €7114a 4000psi4 41444 #4 

b basla* 4a# €#4 4444.

© 444# 2#4 ##44 4 71444444 ^44^37^.4 #^#=# #44 

4.

xz. A

100cm

(ZL# 6.28) 444#ab 4444*11 (a# 6.29) 444^31# b#44*ll

—370—
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3. AlW'S ^ ^

© 4 4 #44-4 €4*14 ^44*2*4 ## #444.

© ^%U]^4 4#* *245-2) #44 4 € 4-4 * 8444 l#~7#44 1# 

44AS €44# #44-31 44 14#4 444# #444.

® **4#*)1* *4 ©a] 44# 7444 1# €425 444# #444.

© 7#44 4# 4 444= 4##4# €&#2 (2^ 6.29)4 44 lm #44 

4t4# 444.

© 44 #44 444 444 4# 4-#3:4# 4##4.

© 444= #444# &441 Eye Gage* #44 444 ## #444. #44 

44444 44 Eye Gage5 444=# #4 #4.

4. ^1^44 ^ ^

444#3i*4 444 44* 4a# molcH *245* 4-4 4-a 4 4 4a. 

1 4441 44# #44 444# * * 441 #4. 244 #45.* 444#a 

*# #444# 4-E.5 4444# 444*5 2.444 44.

<5. 6.23># 27)14 4#444 444 #4 244 a# 4#4# #444 44 

4 #2*4 44444 4# 44444# #44 444 (2^ 6.30)* 44## 

24=5. 44# 444.

44, 3944*2** p)14# 4 #4* 2€ #*44 * 544 444=44 4*

0.1 kg£/cm2(lm4##°)1 414)4 4*4# 444 **4## #44 * 444 4 

4-41 4* 414*4# <5. 6.24>4 4441 $4.
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<5. 6.23> ^44##
________________________________________ Dchfl : mm]

X 4^

344 4\
A B

1
C D ti] JL

0 21.30 21.12 20.41 20.30 3t 344 44

844 21.40 21.25 20.45 20.60 44=2-
It 22.45 22.15 21.30 21.00 4 44444 4
2t 23.10 22.65 22.80 22.45 4#t3- 4444

3a 23.80 23.40 24.05 23.70 44"#

4t 24.00 23.35 24.15 23.65

5t 24.10 23.60 24.20 23.90 1

6t 24.30 23.75 24.30 24.10

7t 24.35 23.80 24.40 24.30

14t 24.15 23.50 24.10 24.20

6.30) Ai^jq-dfl tij-s.
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<£ 6.24> ^44$3$ *M 335)e $$^4

4 4 4#

cjo

?*w

$$454

4=r^ 4$

-431 mold4 $345 Al^Aj] A}d]4 #/]] 
3 $$ 44

-14 ##4$ 34 4441 $4=4 #4 44
4443 $$$5 $4(44 1mm) ° 3 $
$ #444

8 A] 4; -$4=$5 $4 4-4471 44
-4 44$3$ ### #413$ $$ 4#^ 4 cm

1 4

-#44$3$4 7}#7}5l $#414 $4 # 
4 #41 414-71 444 

-$4=4 45 $14
-4$3$ #453 #41 431 #$ till##
44 7}$1

1 cm

2 4

-4 $3$ #453 #Afl #4 *1144
-$4=4 44 §1$
-4 $3$ 4 #44 4441 4-5} a}al mold 
4 #W4 #7}4# 57114

0.3 cm

444 4 si 4# 4#4- #4.

(1) 4#H 444$:n.$$ (nl 6.30)44 3$ ti>4 44 $3454

# 8A)4 44 $41$ 4444 4444 $343441 #4 $$4444 #$ 7

#44$ 4443.5. Jfl44 4^44. 444 $3457} 43. 43 4444 4 

44$3$4 444-4 444 $3457} #-#44 2~3# 444^44 #

4* 444$ &4# #444.

(2) 443714 #44$ 7## 345. #$3 53434 457} ##4$ 5#

4 454$ 4544. 4444 4# 4 4$4 $44 ^444 $345 4$ 7

# 4 4$ 4 44=47} 6%, 284 44$4 44=47} 5%, 1804 44$4 44=47}
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4% ^£oH, 444S 4#M 4# 4# 4

$17} 444 ## &?14 4424-4 ##-£113.4 ^44^4 4#?M %4

5 cl 4.

(3) 444 #-#-444 #4x14314-7} 7M444 #4* 44 444

4g4Ms 4 4444 #4# 41 444 4 ##44 W44 4^4 ^4ir 

444 444i- 4= 4-& ^444, £.44 PVC44 44 4^4 4444

44 444 44 444 44 5E4 44^-5. Aj-g-4 4^ #44^34-4 #4-4 

4 444 44-ai, 4441! 4 #44 7}4#4 4£-4 ,4s 441 ^1 447} 44# 

42 44 ^44.
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*11 8 1 ^ MM

1.

443 #4*4 4#* * 4**4 7}% H711 443453 4444 **344 

4 * 54* 711^4 4*44 = 4*4 14 4 444 144, W 444 4 

4 44= 444 4^444 444 444 4444.

44, 444434- #434 3 #444 4444 €■ 4435. 4# **4** 

11444- 4#4] 44-43.43 3.44 4]#53 4 ##44# 4444 413, 

4141 #44 344 414 #7>44, 14] #3*445 4# 3434 #4# 

41 4 ¥**4 44*4 32343 2 44# 4344-4 44 44-44-33 1 

14 44] 4 414414.

444 1- 4**4 4*41* 4**4 44= 4#4 *544 14#1-1- * 

444 4#4 1## ?M 4# 44=4 4441# 444# 133 #4.

2.

4*44 = 4#4 14 44 3*44 ** #14 41# 44 * 4#4 14 

414 44#3b]5 414 445 14* 44 411 *434 4*## 4*4 

3 (21 6.31)4 14 4**4 44 1 1 4# 4*4 4114 41 33547> 

47] 4-B 47>4 #14 414# 44444.

41, 1 444 41 4**4 14 4* 414* *44 4444 44 *1 

#4 435# 14 4 411 4144 *1# <5. 6.25>4 134 414 14 

44# (31 6.32)4 44. 414 44# 445 *3*4 #4*434 #11 

4143 #14 #35]53 444^34 3 37]# 300X300X5053 4^4.

44 4**1 BE4 ?]] 44343 1* 45* 4-8-15)134, 4**4 4# S 

*s]34 * 44444 *44 4*4 #144 *44 *4* <5. 6.26>4 44.
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(1) A Type (2) B Type

B@xH ;

(3) C Type (4) D Type

6.31) 4-^ ^ ,7fl.fi.

<5. 6.25>

C Type D TypeB TypeReference A Type
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(a.4 6.32) #4 w 4444 444%

<£ 6.26> %$44 #44 #4
«1 ■? # £ "g 4 -y 8

7\m^ #4#E f-a&'M- ae&<r& @°Td%

05 0.6 40kg£/cm2 20kg {/cm2 7X10"*
0.0062d

(m^P/kcal)
ol-S-

12%VoI 33%Vol 0.05%«14 40mhmmH
g/g

3. ^ ^

4^4$# (n^ 6.32)4 #4 # 414 4 #4 $4# 44 #a $4 #5# 44 

4 #44 4= safe 443. 4##4 #54## #4 4$ 4. #5#4# 444 1 

44 (Thermal Couple)# 4 4%4I4 4##4 -#44$54, # 444 S$#5

# #444 41 #44 #5#* 4h4$4((4-4 6.8) #3).

#4#5# 445 41 #4 #s* 3.44a., 44=#4 #57} $44t1] #44# 

4444 #445854, 44 344 #444 4 #4# 4 4$ 4. 4#44 44#

# 7~10°C $54, 445 4#$ 40”C44 #4# 4444, 20°C 4455. 160°C 

44 44# ##4$4. a 444 #544fe ###4 44 444 $44- 44

# #44-$ 4.
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200
H Refere ice 
^ A Type 
□ 8 Type

□ 0 Type

nfois. m^ssrc)

6.33) I^t))! 1**4 #3*1 14

444 1 * 1*4 yfl44 *5)3 A>o]d)l 914# *H 94(B Type, D 

Type)4 4*1* 4*3 1444* 4^H(A Type, C Type)4 f4f 34*

4) W4 1*4 113:47]- 4=1 ## 433 4414. 41, 47)4-41 

44 1**4 aif 44) It*))* 44# 1*(C Type, D Type)7> ***-& 

3#1 1*(A Type, B Type)4] 44) 1114 It)] 441*4, 4* 444 * 

TE7} 44= 4*4 *334 1* 1*43 1**4 *3* 444 4#

4* 3**414 117)) #4 *#4 44 143.47)- 44 e 444 #114.

444 1**4 4*4 117)1# 4*4* 1** 1**4 44* 944 ^9 

444 1171)7} 3*1*11 1* 4**34 1414 1*#4 94* *3* 4 

4 # * 9* 1114.

414 14* 343 4 41 41-4 111* 1**4 14 44* *1911 

* (1) C Type, (2) D Type, (3) A Type, (4) B Type4 *33. 11414. 1, 

47)1 #41 4-## MOT 4 160°C414 #114 A Type! B Type4 3*#
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\

(44 6.8) 44414 4^

4. 4^44 4 ^4

7>. 4^#4

Sr « 4144 4MSM1 4# 4^44 4:e4541 4# #344fe <5. 

6.27> g (zl4 6.33)4 44.

<5 6.27> 44*04 ££#4 44
445.

44-&S.
445 44 
54€r5 A Type B Type C Type D Type Reference

40.1 46.6 27.6 29.2 21.7 25.0 30.7
60.8 64.4 33.9 37.6 27.1 32.5 41.5
80.3 87.7 45.1 49.7 34.1 42.0 55.2
100.0 112.4 56.5 61.7 42.6 52.6 70.6
120.0 135.7 68.6 74.5 52.8 65.5 85.8
139.9 163.3 87.6 84.6 66.5 81.3 104.4
160.0 189.6 104.7 89.1 80.1 93.0 122.2
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*o 9 m *### nm Em*n

1- ^ ^

4*44 45, *4# *4- * #* 44* 4** 7ie_a^ # 4 *#3jl#, 

##*, #**, 444. USD*^44. 4 *4* #7]] 4** t41 2p#

S.MA5. Afg-slfe ##* *#41 44* 7J-4-* 144A5. €#4-7)1 4**3 

3*4 44 #4o] 7}*# 44* 444 *44 3*4* 3## *

$14.

5# #47])^ *4-4 434#4o]) 44*5* #4 44)4* 44#

* 44°} ^-4. 417}] 4 #14** 7H5.44 #34 tM* $13# #17)1 ** 

4 44 4*4*4 #4-4* 44 444* 44# #44. 444 # 4#444 

#14*4 4# 47}* 4 el 4#44 #4 444 44 47}#3 **4 4* 

4 44 41*4** 4s. • 47}#*41 444 4-44- #4.

2. 4^4]

447])4 44 4*44* 44 4# 4431* 444 444 Setting 4414 3 

7l* 300x300mm5. #4#1#. 4*4* 14371 #e 447> $144 4444 

4#* 4# 4444 44 444 4***4 4# 44* 4444 444** 

4-4#7>435. 4444 3?141 4# 44* 4=44 #3* 44.

7>. 444 44*

4444 44* *4-4 *4* x}*****4 44-0] &-& 1/30-1/50 435. 

7>44-3 4* *54 37]* 4=11# #*7}1 7}@-4 4-4- *4 *44-44- # 

#44-41 4# 4*7} #44^1 #* 45# lcm3 #444 4#4.
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4444 4414 471-444.

(1) Type I : 41# 444 *WM) 44 4144^4 4 *4-^]

(2) Type II : EE44 E** 2cm, E44 # 44# lcm, 4## ^H## 4

44 yfl^s-i- #* 44as 44.

(3) Type HI : EE44 E## 4cm, E44 # 44# lcm, 444 «1)*4 4

44*# #44 45.4-71 44 W.

(4) Type IV : 445-444 44 5cm4 1/44# 4444 **# 44=44 *

44# 45.# 44-

4-. 414

#144 #** 44 a!#4jl 45. #44 4445 **^4 4=# 4s.

* 71*5.5. 444 37M# 44, 44415.4 #4# 5.# 50mm5 1444..

(1) 414 I : #4^114(^45.-1-)

(2) 414 n : #44# 5.JE.

(3) 414 m = 4*44 ^1##

##4 44* (44 6.9)4 45.4 414* (a}-# 6.10)4 #4.

3. 4^#^ ^ 4-^

4#*4* *4 1*4# 44714 4144 rz. 4*4 7l 444 **# #4 

#jl 4#44 *##4 #44 144## 71-4-14. 1*1*714 4^4*44

* 10kg44, 4 4 7l 4 #4 Frame0!! Magnetic Base# 4*44 *44571- 

O.Olmml Dial Gage* **a14j1 A^y) 444 444# #4 71*45.5. 54

414
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7>. #14 4

AM4 44 44 #4 %-& 4114# #4^44# 7l#6_5. s><4

#4a) ^^5. ^sq. 4)41^4- 4^ 4a. 4 3 %n^W4 ^iK)#

-4 A>-B-°l ^44# ^D## 1^44.

4. 414) ## 41a14

#11 #4 1#41# 7ie##aa. 4a ^#41 a) ##* 4#4a) 417H4 41 

11 #41 44 4#4 44)4# #144 411## 4a414.

4.

7>. ##111 A] 4

##a) 11-# 4#A]f!4/q 444 6.5. 1)4-41 4# 4:17114 41l£.* 44 

4 44-4- 4:17114 ##1 41a1114# <2 6.28>4- 1#4 4* aefl^s. 4 

4-414 (a4 6. 34)4- #4. 4 A]^a gni 1## 4-4- 1:4 41##(41a 

7l 300 X 300mm)# 4#6_5. 4 444.

(1) A]4^114 4441 4-4- 411a) 447} 4-44 4444.

(2) 44 11-4 4#4 Type I (7154)4 41 #4 414 7pg- 44-.

(3) 44 A>4i: 1/446.5. 444 Type E 14# 4# Type41 45144 €• 4

4-4-44-.

(4) tiH^fl- a44 144 4171)4 411# a44 41 fl^-4 a7)7> 40x 

40mm4 Type ffl4 144 7>4 414 4^5 4414.

4. 4171] ##1 A]^

44 la) ##141 A1444-6H4 Type ffl4 144 ## #44 4# 41&4
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<5. 6.28> 41^4^44

W(kg)
4) [ XIO'*5 mm]

Type I Type II Type HI Type IV 3r*I*D I ##7% in
0 0 0 0 0 0 0 0

20 59 32 22 20 22 21 10

40 129 64.5 40.5 35.5 40.5 33 17

60 219.5 86.5 59.5 47 59.5 43 24
80 334 106 76 59 76 53 30
100 493.5 126 93.5 71 93.5 60 37

120 632 146.5 112.5 82 112.5 67 43
140 809 171.5 128 91.5 128 73 48
160 984 189.5 148.5 102 148.5 79 52

180 1091.5 212 163 111 163 84 55

200 1165 225.5 183.5 119.5 183.5 88 59
220 1204.5 259.5 208.5 131 208.5 93 61

240 1243 286.5 233 140.5 233 97 65

260 1276 314.5 259 153.5 259 101 68
280 343 285 162.5 285 105 71

300 375.5 312 174.5 312 108 74

320 407.5 342.5 190 343 113 78
340 444 381 201.5 381 116 81

360 480.5 413.5 222 414 118 84

380 520 452.5 239.5 453 122 87

400 559.5 484 260 484 126 91

420 590 516.5 285.5 517 128 94

440 620 561 305 561 131 96

460 674.5 606 332.5 606 134 99

480 719 644.5 360 644 137 102

500 768 695 395.5 695 140 105

520 828 741.5 438.5 742 144 109

540 880 800 480 800 147 112

560 934 856 542.5 856 149 115
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43
- (

kg
) 

(k
g)

600

Type I
Type II
Type III
Type IV

M 6.34) T]1 OJA] ^

400 •

(ZL^ 6. 35) vTtMf #4
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4 144 155 114%4. 4-5- 4315 114 WAS. 41/114 ##1 44 

1# 1414* 4444 (nl 6. 35)4 454, 1^14* 1444 4414 4 

4

(1) #45111(417111)* 4# *##4 41154 441*4 44 141 

4.

(2) *314 # 53(41/1) H)4 4*11 #b1^44(4c>1Ai la, 411 m)4

441tilH4)Al^ M4DJ: 1*11 #51^*41 4111*0] **s}t*

(3) 1*11 #s]/%*#-& 41/115 4-8-44 ## a.7l* 300x 300mm~450x 

450mm 154 a/15 111 41, #141 4*4#4 #44#* a444 

414 200kg/(block 1EA) 15 4*143. 7>144 0.5mm 15.1 444 1 

144 4 44## 14111 *#4 411# sail #4 135. 4444 

*45. 414-4# 1 * 1* 114. 4 #*7141 14441 3151414 

5#5}-5 14 mi* HI #5 1* 135 4444.

11-4 1114* *14 41 *#4 11* 4*4 411#* aa#M Type 

into* 40X40mm, H*4 6>=10mm)7> 1144 41/114 #** 1*11 #4 

514(4-45 la)* *135, 5* #44# 534 14* 7)144 * 44.
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Ml 7 ^ ^4 -o-Aj ^ ^ Ml ^
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*11 1 H 7H o

###7}5 4#5544 #4 ^°ji: 4-31, £- 4#4 44/M #

£4 4# ^44. 44# 4##44# 44=442) #44 ##45 §1

A4, 7)144# #44 4 s# 4##44 7)1 #4 31 §14. 444444 4

4 ###44-5 4 447> 4444 444 544431 ?2f 4-44

44#4 4* 44t11 44 444 4)44 # 47} 44. 45#4 ^4, #& ^ 

444 44^14 4##7}7} 4444 444 44^4* # 4 ## ##5 §15 

4 42}## #7114# 7)##5S ##, A#44 44# #4447} 444 44, 

444# 4471A 547} $144 # #44.

##A 55## #4 ###4 44 45.7} 3.4, ^145 44=4-5., 5#4#4 

44 ###, #7])S. # 7))3.# A)^-#5) 7l#S) 7H# £#o) ##?) 4#S)jH

§14. 44 #4#7}s) ## #4 7)^-0) 5)3144 WW 544 444 445, 

4:44 5-57} 44# #4 444 S.5#7}ti);E #o) =£5.5)5 #54 4&#4 

#44, 4#4, 44444 4^0)14 #}7}#/@6,] 4)# 4^ #4 4444 4)4

7) ##444 45# 4 S.^6)) #4^7))S. 4 7)##4 ##*)) &# 44##

#5 #4. s# ##7}3i A^445 7}) 54 7)5-# 54 4# #4§14 7])4#4

# At))3. 4##5S4 7p} ##7}a* 544-5 $15 #444.

### #2:#4714 #t7}5. #4# #47}54 4# #4 444- 554# # 

4 4# 44##2) 5#4 &44 5 §14 4444 5#4 4# #4# 2,44-711 

44, #554 44 #5-4 #4# 4# 45# 4 #445 4# ### # 5 §1
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4.

444 £ %H14# 7]e eaa #49% 4# #4^444

&4#4% 44* e4s. ?M °14 44-43% 4 4 44 4-8-424 f 

^ S #4^1X14 4% 4^ S 444# #444 #4% #4"##4 

4 %4.

I

f4=44*

# 44#

• *114 4-2.
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n 2 n

1. 4^ &q w

45#-& #5| 4^?M 454# 444 ^5. n<£6\]

^447)1 slE.5. 4##^ 4 4# 4#-& #4 4&#^14.

444 iMdh 45# #4=4 444 444 #44 45#4 444 #44^ 

oL^sh 44 4444 444^44 444^4 4-4 #4=##^! 44 44=44 

4s. 4-§-4 44 444 444 45-45.42-4 44.

(1) 444 414

(2) 4-44 42 44=7]] 5

(3) 444 44 44

(4) 44# 444

(5) 444 4# 444

(6) 44 S 71)5.4 444

(7) 4444 ^ 44444 444

(8) 54=4

(9) 44 # 4 &4

(10) 44- 4444

2. 44=441 4^4 ^4

7>. 4^4 7l]#

44=44# 44=44 444-4 7"|£- 7]]#^ 444- #4.

(1) 4^#5 44=
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7N**% 4445 454:5 #5, *4** 2-4*1] 4#44

^fi 44*4.

(2) 7]]^o>^^:h tij.4.

45£j=* 7il^tb >8^111 545 7}#?M4 4##4 4444 #4=#* 

4*^4.

(3) 45 #4=

#44 es. W45 4444 ^aj-A]^ #4#* 4*4.

(4) £4 *4=

4=4 ^ *44 44=711* 544] £544 44 5* *417} ###5 4* 44

£5. 44=#* #444.

(5) 4*4 44=

*4=4 °1 Si* 444 ^1 44=7]]* 4*4^ 44=#* 4444.

(6) 5 3] ye)] 5 44=

#* £E]]aisi]£ ##* 4444 4*4££ #£ 44* *444 44=#* 4 

444.

4. *^4 4**4

(1) o}£45 44=

»}£*£ 44=44* *4*4 #*4 4*4=4 444 4**71 4*4 4441 

4 4^4* A] *2] 4* 4444. ^-44 4 #4* *3S4 44*4

4* £*4 *44 #5 54* 44455.4 *44 444 4£* 4^4 4= Si 

4. 4545 44=4 #1# 44=44(4*, 444,44=^5 4 *4144), *5£ 

4 231 44 44=#* 4^44 *4# 4= Si4.

(2) 7]]#45#5 A]E
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#E* a}5#g* #S}5^

4* 44=1 E* SA| (torch) 3 7}1441 4444 *414* 44=*114.

4 *4* 44 KS*lE3. 41^5)4 4E4 44-4 1* 44=1*1 *4=45 

*47} 4444 47171- #4 44 #44a. 44. 44M115 4# 44=*44 4 

-B-4E 1E4, 4# 41 *** 444.

(3) 4e #4=

lE 44=#4* 4E4 4(membrane)44=4 1#E3. 44^4 444=4* * 

4&g 1*21*4 4E# 4* 44 444 f±i #44 44=#* 4444* 

#444. 4 #44 *4* 4*44 32, 4471)3.1 #14 E*45 4 #*4 

4 444, 414=4, 414*44 4442. *5.4441 4144 4*4 4444. *E 

4#44Eg. 7>1# 1E7} I21, #44 4441 444 #47} 4444. 2.4 

4 4* 4E 1,2441 44=#1 ^44Eg 141 497)71 ^4.

(4) 54 44=

54 44=* 44=711* 5544 44=#* ^#44 %41*4 #44 **44 4=4 

**4 4*4 *445 **44 44*44 *4=44.

4=*44 4# 44=444 4=*4 445 4*4 7}*-§}2i #44=5 44. 5# 

4*44 l7l 41*4 44=4444 52.4 *145 #1 4= 15 *4=*4 44 

4 *444 4*1E3. 414-ji 4447j] 54=4 4= 14.

(5) 4 #4 44=

*545 ^1 £a^ # 454 *4=4* 4* 4471H1 4*44 4

47114 5W 44 2 4=*44 444*53. 44=2:4* 444* 4E3. 4*4 
454 4*4 1* 4E#44*4 44=#1E3 4*# 4- 121, 1*17} IE 

4 #717} 4* 1NH145 4*4 4= 14.
(6) 56)115)15 AlH tij-4,

55)11^15* 4714447} #4=# #14* 44444 l3! 4314=7} * 4*
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Ŵ
tu

mini

HA
rb
oT

'Kb
Kb
p
1

W

TuT
P

T
P
P

P

o
RT

p|r
W

$
t

TT

s

I
pA
4

V
TP

1)0

Sr

ojm
%
W
pi

w
Ho

&

tr
•dr

Kb

p

?

75"
M

'M° r\ 
rain 75"

Jl- W 
P'K p
#> 3 w rb 

Kf 

p ^ 4 p rb

<*l

7\

<A
5T» 

W IT

'Kb rb
P 7T 
P P

4

w

p

p
Ho

-or
'Kb

t

A
1—1

i>

v

Ho

M

Kb

tr
55

TT

JhJ
Kjm
tv

04

1

w
p

I
Kb

'3’
Dpi

<4

p

T
o*

NW
P

T
3%
P

M

P

P
«b 

P
^ Ho 

W T 

M K|r 
P P

ii
. p JJ T p 

p Sr P 0 ^ P 
P p p ob w p

o
p
tir

p

BK

y ,

s|r p
P

|S
n
l-p

P pi 
Sr H|o
^ 1#IN
4 P 

W 'Kb
ob 4-
'k*

p 4

^ p

'Kb w
<1- . *

n>
o

«5 p|

, Ts ^ 

■Kb 7T °b 
4 H° T

J|J M mini
%*4

P T 'Kb 
Kb H° K- 
P p P

S
P

|l

f!3

;r.s
P um 7^

g®> O 

^ p 'Kb 'Kb 
-n P Kb 4- . 
75" p P P p

p

Ho
$

s# Kb 
Kl P

ml
#> P ml Kb 
^ Kl T P

J5
6



# 
W

o>
B

4=
 HH

* 
N

at
an

s =
?B

«i
 ^H

N
r l^

-f
r «

ta A
IV

I
iu{d
r|o

1

B
S
JE

e
a

f

oV

4=>

Ja
dr
A
mid
Hu

H>

S

IV
°? 5.4rJa

IV

?! 0$, M
4V jd

c* A
4V im i

k£

i v o(d djj JE 
& A A 
A A a 
^ -2. ^
f ^ n:
4° dr 5 
-ik 4V 4 
&E rs ‘
olL ojd

m&
k>i

A A itfi-i A m2

mi
fmi

JE nijL J°!l m2 
JE A ^1 J°iL
<L :S JE 
IV # 41 
K> rU • 
nfi, Js!- 
A Jo,
#2 

4& A 
A JE

Ifojnl
aE
JE

&
AV

|0 f- -il
Hu |o ^

IE:

| IS I
dr m2 dr

tA
t

s
41

I
A
N.

A 41

|?
m|d
did.
JE
A
Avj.

lr -f A n$
Zttt

sps
o£ mid
4> f -SN.

Ja m

Jo|i

rf0

A
nffl,
41

dfl
xa

S
JE
4°A

Jk
S

%
JE
A
ojil

°4 A
t$

U
o2u

rk k> 
41 4J 
‘ Ja 

A
jk
I
offi

e a, If HV £ A £ 
^ # _M 4J °U 5a

Aiilsli
p A ' d)H fcji 4J o

o$, r$i
4> 41 
^ '
m|n 
d(Ft o

oi o£ AoEo 4V 
-Jo o))!'
4> ^

12
a?

A

ofd

ESi
A A ' 

ojo

?*
aid, 4J

ojo (U&
og- k>
A d$ A A

°'fl A (A
A
XJ.

WAs



«4 #4: ls4 44"* 44 49 ##7} $124, 42 #34s4 ^s±<£6\] 

49 19 4#4##(cold joint)4 9294 4#Jr(structure joint) #4|7i #94 

oL7> 4" $14.. 49444 9#4# <5 7.2>4- 44.

<5. 7.2> 4449#4 444 4#4

49#9 4 4 4 3 4 4 9

oj-242
44"

0 992 9-2:1-4 4444#44e 4 444 
4 4d4 44-4-4 #99 4402 49 
4- 44 49M9 9294.'

0 944 44 $19 
444 9# 6# 
49s 7}944.

7H4
4242

44"

° 44 §3211 4-1 # 44# 47114 #3 | 
53.4si 4444 49#*- 9-44 4" 
$1A4 934 s'4#4 49#4 44 # 
#4-2.44 $14.

0 4 449#4 4 4444 4#4.

4 s 
44"

0 492 921 44# 471411 494si, 
#3 532]st 4444 9-7111 9-44 
4.

0 4#4 49# 4494 44414 2.9-4 
4 49#4 994 &S.1 44.

0 #92 9-21#
till# #2.9 9# 
42s. 4S#41 
9 2.0mm 49# 
4#94.

49-4
44"

0 492: 9214 4444# 494# 4# 
44 494.

2319312
44"

0 992 92=! 94#b)149 9 #44 49
4.

(3) 4444 44"

492 921 44497)149 3711 444444 #4 44444 471142.2 

9-444 4st- t2.7> $14. 44 949 44 44 44 4444 44 2#l 

4 s 4942 49## 9949 49-7} 44 $12.4 444 4449 44444

-398-



414 44=* 4=«# 4#7> s%4. # 4Ma-]# 4)# 4 #H

4 4-8-44 444 7^St4.

<a 7.3> 444^11 44=44 4^# 4-8-4

4 # 4 2 4 4" 4

#4=
0 44# “P'S# 4 4-44=4 # # ^l-§-■£] ^1 

&A4 # #4# aM-aH# 41#4=S4 
444=5. 4#S}# ^O] #CX|
#4"# lI4i 4444. 

o 4^11 4## #4# 7§4Al##
44 °> #4.

- #A# 4#4 
44 441 #4= 
a! 10# #4=5. 
44.

7fl#

44=

o A]4 44# 44=4 44 s Af-g-4#
7> Sl^.4 4 #4 44# 4#4 #4 #4 
■si]o> 44.

0 4444 a]~§-a]
##44=5. 4
4.

4 — 
#4"

o 44S 444444 #*115. 44=4
# 9-44—5.4 a]#o] 44431 a] #4 # 
<=>1 #4=44 Al#4 44# 4441 44 # 
4444 #4.

0 ##4^u] 44 #44 44 0] oi^jj 4 
4=4 AMI4 S4=7> 4^4.

£ 4 
#4=

= 49# 4444 441 A]#A] 4## #711 
# 444711 #7147]7} 4^2 444 4 
44 #47} 44 444S44# 444 
44414 #4

0 2# 4^4541 
44=711 a]#-c>i
44444.

4 #4
#4=

0 44 4=44 44711 4# 44444 44= 
4 4# 3:444 4^ 44.

—^1^141— 
#4"

0 -3)1 #44 ^4 Si# #4S 9-2:#4 4# 
44 4# #44 #47} si4 444° 5. 
4 44 4141 ai~§-44 ^#4.

4. #4444 41# 44=#4 <§#
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# <337>3 A

<?141 34 ti<hr3)s. ^ #4# =1 *14. 1 441 ^11 44, /!-&, 41

It, 44 S 44, 44 4 4W44 #4^ 1&#4 44441 444 4441 

444 4^4^15. 42-4442.4 #4. '

<& 7.4> 44444 44441 444 44
3-353 4-444 4# ti]5

H> 4 « 4444 5543* 7}3*5a # 34 4441 441 
33*4 4*55 #4 4444 5*455* *4-7} 
4144.

« 4141 444 4445 444 1444 4444 117} 
4344.

» 41 4 siding0] 4141 441 41*55/1 447} 4 
334. .

- £4 44 444 144 41-1(5.41, 3*#, 44, 4 
1 *)4 444 44 44 5*4 € 4 44.

« 53*2)15 444 4*41 441 444 4144.

o 41* 5541 
444 34*
43 41 la 
45 1# 4 PC 
4 ** 4*4 
1 34 *4. .

47]* ° 444 44 444 41 1441 44 1-5.44, 44, 
343 44 44) 41*41 .14-7} 4144. , 

o #4]5 1:5444 44 #14 4144, 5454 *
• 444 14 41*4 14 4444. 
o 14414 *-§- * 41*4 444 44 1-5

43H 447} 154 41-4 454 41*4 444 
41: 447} 44 3°£ 41* 144 1 *#* 4 
4t11 44.

.

4144 « #45 9-5# 4 #4 44 3** 4414 44 41 
44 4 15 44 44*4 tS- 4455 41*4 
##4 4145 44.

o 4-513. 44^ 7B4°}515 44", 45 44= 414 4 
7H 147} 5144.

4-4 5 
7<M

» 411 444 41 4144 1 4 441- 44 41# 
1 4 5444 52)144 44* 1344.

= 3*1411 1#4 51 4 4*44* 5444 4H 
4* 1344 *54* 444 44. 

o hH= 4141441 444# 4 *444 47} 444 
4 41*4 4143 15# *3# 157} 14.

4 * • 44 3*4 31 333*4] 44 3*55 134 * 
444 3=5 41* *33 **34 * 4H4* 
*#§}E4 zi 41*4 4 3*4 33 3443 # 
5# ?}* 4114* 3*44.
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ti>. 41?) 5 7I1&4 A) 44

HK1^ 444 444 434 4^*14 f-445 5 4^4 4% 7144^0) 

45 S 7)15.4 ^Xj.^ ti 30)0)40) #x| &34 43x144- o)44*l 5^4. 4 

4-a) 4^7)1 a]o])^. 0)5)4 x)^4- 3.5)40)o> 44

<5. 7.5> 434^1 x)^s) 4S

4344 a) 4 4 4 5

4444 45. 71)35) 4)44

44=
3^ 44° 5. 444 
457} n])3 ^-o)s}4.

7))33$1 *1 4*144.

7)14=

44=

444 4x) #34 4= 
44 457} 4A)M3 
5 -§-<444.

44) 41 A) 7g 44 53 
71)33$) *1 4*144.

x) 3
44=

444 44 434 4 
44 457} rfl^)43
5 4*144.

44 4 A) ^94453
7)133$) *1 4*144.

£ 4
44=

44*1 45 444 4 
5o)l *144*1 $14.

441*1) A) ^94453 
7)133$) *1 4*144.

44M)
44=

44*1 45 444 4 
5o)l 444*1 $14.

441 *11 a) 7^4453
7)133$) *1 4*144.

44=
53^1 7144 453 
453 444 454 
*144*1 $14.

a}444*1 44 #*} 
71)33$) 41 *144*1 
$14.

a}. x)^4B) ^ 44444 3*114

4# 434441 4# 4344 5 4445)44 f^ll^ 444- 44.
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4 444 -6.44-314 44.

<5. 7.7> 9559’I 3.4=4
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° 45 5444 35* 144 44=454 
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14 99.

- 71144^45. 7-1 e
44=
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« 54544 55 444a. 35* 9 5
54 3544 #4.

° 354 4# 5*# 4 45 *4 i^-i 
445 554 41 4454 454 3
55 5444 544 4144 34.

o 75357] 4917] 
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- 5.4 44= ° 5453* 444 5 35455 2-39 
14433. 444 44 544.

° 34 457114 5*4] 4445 357} 
544 53 54
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5444^ 44= •?^1 4444 447144 44. d]]4- 444
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3. 4^4 5f7>

4**aH1 14 7>* 44-44 ***«)* 4-#4*4 **4-2 4*4 444 

4, 4444 *^* 444* 344. 244 *7)14 1**14 <4^* *41 4

514 41 TIMM 444 44 a) 4 2)5 43 Til 4* **7> 4**25 ^2fs) *

*, *2, 44 4 *414 *4 444 4**14 4444 *42 1* 1*4

4.

#4, **A]^S ^44*, 0.5 4*4*144 <3)^42 12E.5 A]**£H)

44 ^7>7> 412 ZL a)^S) ^4)7} 44471 &21, 4**14 4*£ 4%

5. *4 7l*2lfb *144 Tils.* **4 44114 Ai*?}2.s_4 144 44

f^sjjL 0^4. zlb|2 **A}* *42 >#44 444471- *#44 4**4 

14-71- *4^25A) 4*4*4 a14s)j7 i*. 44a) 4 441 A)* 44 4441 

A) 451 *4# 4# Ai*4** 71^5. -14^ *2*4 Af-g-4 4*4 4*

4, 5*4 #41 4144 4*4545 2442 444 4**1 i: 4442.7}- 4 

4.

7>. o}2#5 4*

(1) #*#4 4514 *44 1444 12 4*44 **44.

(2) 7Hs.*44. -§-44-2, a}**^ *1* 454 44*4 1

4.

(3) 4**4 a!*4 *44-2 41 #27} y]s4 *-4.

(4) 414 444-as ti 4<g2) 44*2.5. 3D 1*25 **44 

71**4 41 #4* 7144-2 14.

(6) |
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(5) #4# ##4 ##444 #14 4 #3, 4444 347} 441 #1 7fl-

3444 #47} #4.

(6) 11 7]]-344 4)7]## ^ 5]]7l# 44 # ##3#4 # 4414 #^5| 

3 $14

4. 7]] #4-^13 tg-^

(1) <431:5 4^-44- 7]]## 43 #44133 44-0] 4444 #4 #4

3 #3# #4 #4 %-§-€ 4 $14.

(2) #44 4## 44] 4 #44444 4444 $14.

(3) 4# Efe 4# #4433 4444- 444-35. 4444 444 44 7> 3.

4.

(4) 444 4##444 4444 44 4444, 444&# 4444 4444 

1444

(5) 44444 444 444-3 347} 4444.

(6) 434 447}] 34 7} 444.

(7) 44 7D-344 471444 44 44344 #1 4 $14.

4. 43 44

(1) 1,244 444 e* ^444 4444 444-33 444 4443 444, 

444, 44444 4444.

(2) #43 4&4 1 4# 43# 44-4 444 444 #144.

(3) 43 4444 #4#44 #44-7] 44 4471444 44.

(4) 44433 ### 44-7144 #3#4 4## 44*4 444 4##4.

(5) 413471 4-414 %M 44:144.
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(6) 4 #*44 #44 -8-4 4a, il*7} 4:444.

eh *4 #4=

(1) *3. A*#4"S.Ai 4*4 7^2, 14]3H, 414*44 ^44.

(2) #*#4 *4# **ll s#4 4^4

(3) a##*4h.s. *44# 4-8-4 44"# 4 4#-s]7l ^4.

(4) 4444^41 44a 5.444 #W4 shAS-S. 4#°1 #^4# ##A * 

&#4# ### 4 £7} #A44.

(5) til H3 7is.til7> ti]44 444^ui 4444.

4. 4 #4 44"
(1) #5. 44#Z:*4 4-8-4# #11 AS ti>44d] *44^ #44* 4#4

7}*44. .,

(2) #* #444 4414 #A44A 4#4 7>#44, #*#4 447} &4.

(3) #*#4 4444* 44# 4" &a, 4# * 447} 4a=# #44# #4"

M7} 44. , ,

(4) #4 *4 SI# *** 4#4 s.^4 44*4 5U4.

(5) #*#4 £5£*4* 44471 44-2 44"# 4*4 #* 444 444.

(6) 4**4 4 4*4 44 #*4*4 *444 *47} $14. ,,,

u>. ^444^ #4" ■

(1) *44AS."4*4, 4*44 4**4 ul4 **?}A, 44 4 4* *4 4

-f- #444. ;

(2) **#4 *44*4 7}*44, &4 M4*di 4^. #4 *4.
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(3) 544 1^#1#4 #-##la] 441^4 4#

7} $14.

(4) -§-#447} 47] 454 #$14 4 #4.

(5) ##4#4 t] 4 $14 4=43:44 44 434 44 7> $14.

444 4444 4 ##4# #4 44 ##^ 4&# 4##44 44 

44 ^ #5. 44444 444 4444 4444 444 #44 4# 44# 4 

144 44 ^ 4##4 -S-444. #4, 3E# 444 44 ##^ 4&#4 44 

#44 4# 41 IMS4 447> 3.jl, 14-7]- ##44 4444 #

44H5. ### %44.

##, 44^1 44, #44 4# 4 44444 #44 #4##(7Na.)4 4# 4 

7]] ##5.45 414441 #44- #1# 4*J4# ##1^4- 4^4# 4 $14. 1 

#dh f&#4 #4#45 ###^7} 45- sfi#4 #s|] 1# #47} ^ui, #4# 

#4 5.47} 4##h.5 4& #7)1# #4# 5.S44 #444# #4

s# #5. #44 4# ## #444 #4# 53# e. b}# # ### #444 

44 #4 4# 4-4# 137} $14.
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*tl 3 H 341-y

1. 7H Jl
1 ' ' i

2W4 #4 9*#4 4 4#*l|7l2 4# ^ 4 #244 44 €• 44* 44 

43 S# #*#4* 9-4425 471-44 #4 4*#4# 4# 41* 44* 4 

44. a.# 9*#44 444 4-444- 7>42 $1ae5. 3 444 44/11 444 

** #44 44# *4# Sir 444 344- 4# 9-*#41)44-5. 4S&4 

4 44 #44443. 44 44 7]^7> 4>y 4^1 #4#4 4 44 4*34

35. #44 #7}* #444 4## 44* 44 44.

#4 45l4jl S* #4-4# #44 4 *44# 27l#444-(initial cost) 4 4 

4 4*43 4#4 4# *4 443*4 4# **# 44 4**4 342 SI

4. 3425. #444 43* 27I *44# #4 444 4# 4# #*#*# 2

2*4471 4# *4444(running cost)* #444 #24# 44 #344.

##44# 4* #4*3444 4**4 44 4444425. 4*4 444# 

4* ##425 #444 #4*(total cost) *444 #24# 44 #244. 

4*425 4**44 414 #4* 4*# 4 (1)3 *4 * 44.

S(k) = Ci( 1 + 4* + (Cro + Cc) f(l + p)k~xP{x)dx + Cr 4 (1)
v»0

4714: G : 371444* (4/m2)

Cm = 2*4 (€/#*)

Cc : 2*41 44 *9 *94 4*3 (#/#*)
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Cr : #4=3 5.4=14 #74 til 

P(x) : 333 x#4 &41 (14=/m2ld)

P : tidl-i:

S(k) : #4=3^ k## 114-51, 5.4=##4 #^_# ##-§-

1# 7^4= 4413#

~k ' = O-5- ^ ^4.

zie-lM- #714- #3 4-E-# € 1441 HI 414-. ri 1#* 34#-# 4- 

#4 #4.

(1) #4=3 144 ##4 #444 #4.

(2) #313# 1334 ^6\] 4ei- 44 4-t-€4.

(3) 44= 4#34 4444 44=44 444 444 414-.

(4) 4=4=4-341 44 7>44 314- 444 31## 4#, 4#4 44 444 

414.

2. 704M4 5l7l-

7>. ^-1##

#1 44# 44 #4 44=344 414 144 17}# 4!4#4 44, 44=4 

£., 44=44, 44=44 #4 4# al^Ml#!- #334 4444 44 5-4=4 

4, 5.4=4 4# ##314 44, #33 444 43 444, 3##1 si 3 

4-4# 444 45.7} #344 4h.5 1## 1411 #7}# 43 414-. 4-4-4 

#13 33#4 #4=344 4# 141 #7}# #1#4=31# 41-35. 45#
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4-M-54 45544 4)4 ^445 5^4)5454 4^-5444 4

A 454 7)1 A), £5 4^ 7]]-S.A] %JLZ\g_3, #54^5 454.

4. 5A}4 ^7ie

44A 4&#4 44 a}-§-45t)4 a}-§-4jl4 45 4571)541 4# 45#4 

4545 454 #5 A^4 444 4^44. •, ■

(1) tg-^Ds.^ 35X5555 57)3. 44, ^545 35xe#54 453# 

4314 ^4#7M S5 447} $14 55S3AS 45354314 444)7}

* 7)#AS #4.

(2) 4# 454)3.4 7}35 47])7) 4)7M ('954 44 #7MS)# 7)eAS #4.

(3) A545 4)45443)^a>7}5.(,944 124 264 4X)» 57)3. 44.

4-7) 43.4 4-0-4 4-71-54: 35 45354314 3)3^4431 43» 57) s 

44.

3. ^7j)5.m ^A>til ^A)

7>. 44417M 44 4^4)S4 5a}4

43A 5&#4 35454 4)4 453)345 4^7]]S7> 45 4543. 54 

4#4 35A 7M4 @5 447} 44 3134 4)4 W 37}4s 4454 4 

A4 444AS 44 #545 453)34 5a}u)» 544)7H 441 33 4m#

^4. ,
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(1) d>^E ^(g# tij.4: 7]§)
(m2 'S")

w 4 9- 4 T& 4 4^^ WM) 341€) 4 3
»}iti ^4-44 1 0.4 556 222 (ASTM D41) 

(KS F 4052)kg
(kg)

7.1
(9.1) 311 2,208

(2,830)
JglE 30 kg m2 1.1 393 432
=.3§ 35 kg m2 1.1 643 707

4 4= f- ^3 45 kg m2 1.1
(2.2) 786 865

(1,729)
4 5. ^-n- 1 0.8 209 167

4* 4" ^ 4 0.13
(0.15) 47,000 6,110

(7,050)

£. f- 4 ^ 4 0.12
(0.14) 28,000 3,360

(3,920)

"t 41
AH 5.4 4,601

(6,087) 10#4

3^-til 9,470
(10,970) 10#4

(2) A]E
(m2^)

# ^ i 3 4 #4 4\.# . y;K€) 34(€) 4 3.

34-44 1 0.4 556 222 (ASTM D41)

A)E 2.5m/m m2 1.2 4,100 4,920

4. s. LPG kg 0.08 230 18
4)5.44 3%3f^5 4 1 155

4- 4^ 3 4 0.09 47,000 4,230

y 0.043 28,000 1,204

4- 41
415.4 5,315

3^-4 5,434
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(3) a]e aj-^(EPDM)
(m2tS")

W;S: y^4. : 8] 31

5.e)-yy l 02 1,580 316

^ ^ *11 kg 0.5 2,210 1,105
IHMh 1.5nVm m2 1.15 5,570 6,406

1.5 kg 0.4 3,360 (1,344)

4" ^ y 0.2 47,000 9,400

y 0,1 28,000 2,800
0&W) ' ' ' y 0.03 53,400 (1,602) ^#yy-y

^ zn

7,827
(9,171) ^■ey-y-y

12,200
(13,802)

t.

(4)
(m2^)

;V::# ,#(€) M(€) y 31

=a|-yy kg 0.35 1,600 560

tiov 4= kg 2.5 1,800 4,500
Al ^1 E kg 1.4 75 105

m2 1.05 5oo 525

4 ! i : 300 yyyy s%

y y- ^ y 0.05 57,500 2,875

y- 4= ^ . y 0.08 | ,47,000 3,760

s-^y^- - y 0.12 28,000 3,360

, 5,990

9,995
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(5) £4 ^(-f^ 3W1)
(m2xS")

# ^ » 4 4 4 4^ e 47K€) 4 31
-M4 sbH4 kg 0.3 2,700 810

H<K=7fl 2.5m/m kg 3.3 2,700 8910
4 4 kg 0.3 1,200 360

kg 0.1 2,950 (295) Jt*Al

4 1 328
(348) 3z#4

4 4" * y 0.08 47,000 3,760
y 0.07 40,000 2,800

0.08 40,000 (3,200)

# ^i
7)15.4 10,408

(10,723) ^*7-1

3^4 6,560
(6,960) 3c#A]

(6) S& 4^7}])
(m24)

if 4 4 4 ^4(4) 4 31

4-^4 kg 1.145 2,625 3,006
£4 4^711 kg 1.471 6,300 9,267

m2 1.1 1,260 1,386
(45HD) kg 0.455 6,300 (2867)

43-4=? 4 0.16 47,000 7,520
(44^?) y 0.02 47,000 (940)

-a 0.16 28,000 4,480
^#Al

0.02 28,000 (560)

t ^

7115-ti] 13,659
(16,526) 3z#A]

3^4 12,000
(13,500) 3%#A]
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4. ^ H

444 ti]57?M <S 7.10>4 44.

<£ 7.10> ^>til Hi 51
(Wm24)

4 4 7il &
/ ' -'= .a. ;'' '/ ... 4 : # 4

... ti] 3L\ ^M-ti] 4- %c%4 1

44"
8 # 4,601 , 9,470 14,071

. 10 4 6,087 10,970 17,057

4E- 44"

443^^1'
. '
ti>545)

5,315 5,434 10,749 !

^#44^1
7,827 12,200 20,027
9,171 13,802 - 22,973 3#44"4

5.4 44"

3^-
4^45^1 5,990 9,995 16,265

4-^14
3^711

10,408 6,560 16,968
. 10,723 6,960 17,683 5#44"4

4-44 
44 7H

13,659 12,000' 25,659
16,526 13,500 30,026 5#44"4

4. 7l4 ^44 ^4til

(1) 44 3.271 S.2.4(TH : 15mm)
' . (m24)

:/ ;4^':4 i:.. 4 7>(4) # ti]. 3

A) E kg 10.71 55 589
3 : efl m3 0.015 9,500 143 .
4 4 4 i 4 0.05 57,500 2,875

4 0.05 28,000 1,400

4 31
711 g%l , 732

3^4 4,275
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(2) S.S. 2.hb](TH : 24mm)

(m2^)
¥ % if 4 4^ ^ e;K€) a] 3L

4 s kg 17.13 55 942
S. efl m3 0.025 9,500 238
*1 # ¥ 0.09 57,500 5,175

0.09 28,000 2,520

# 711
^IS-U) 1,180

7,695

(3) TO : 60mm)

(m2#)
if 'A % 3 4= # ti] 31 ...

kg 0.5 1,000 500
5)1 v] a m3 0.06 42,000 2,520 #7l S"#

y 0.029 58,000 1,682
y 0.029 28,000 812

^Dsti] 3,020

^ftil 2,494

(4)

(m2t§")
if^ 4"# ^ (€> ti)oL

7> ^ m3 0.02 20,667 413
<51 0.05 28,000 1,400 3E#

"t Til
7])S.ti] 413
^ti] 1,400
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(5) 9##(9#9# = 50mm)

(m2#)
9'":#;^,:,9:- ; 9^,:; #7K€) 9:4m 4 .31'

4### 50 x 50 X 5.0cm 7H 4.4 1,065 4,686
91 y 9 ; y 0.09 40,000 3,600 10%

# 41
41.5.4 4,686

^94 3,600

(6) #141 14(^4^# : 50mm)

(m2#)

^ : 9^ A# : # ^ 9 #4(# # #:(€) : 4 jo.

^11 4#, 0.025 m2 1.1 2,377 3,735
9 # y 0.033 57,200 1,888

#41
415.4 3,735 ■

^94 1 ■ - 1,888

(?) #### #4

(m2#)

>;s " -;l V # m : .9 # 4 '# 7>(#) # #<#) 4 -H
0.1mm m2 1.15 222 255

1 9 # y 0.007 47,000 329

# 41
415.4 255

^94 329

4. #4^8 m ^>»i

## 4941 41# #944 ### 49#4 41 (9-^)4] 44
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*444 %* 447} 44. 444 44=*44 4# *4=*44 44* *4^ * 

s*4 44, 44% 45.4 44 4 #4=#4 *4444 44 4444 444 

44 4444 4^4 %u]4 *7}4 *47} $}54 5- 444* 4

44 47}* 4# 7I&4554 *4^ *5*4 *4 ti<K=4 4*7}*# 4**4 

4 4% 4*4 *44 ^ 5*4 *444 44 4% *44*44=4 4# *4 

4* 4^.44 42.7} #4.

444 554* 4**44* 4**5. **#}* <5 7.11>4 4ui, 54=44 

554* *4=*44* <a 7.12>4 *4.
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(Wm2#)

<5. 7.11> ylH

# (10#)

/l H tij- ^ £ ^ # #
31# EPDM

31#
31#

4dh#B.
#3 

#41 T&
#714

## nr# ## ## ## 2c#

fT? 3 Bl 9Amm )

X8s.«l 1,180 1,180 1,180 1,180 1,180 1,180
^#«1 7,695 7,695 7,695 7,695 7,695 7,695
db 41 8,875 8,875 8,875 8,875 8,875 8,875

'g-## A]#

315.U1 6,087 5,315 7,827 5,990 10,408 16,526
^y] 10,970 5,434 12,200 9,995 6,560 13,500
dt 31 17,057 10,749 20,027 15,985 16,968 30,026

drlTfl
(^■^S-eBOmm)

31531 3,735 3,735 3,735 3,735 3,735 3,735
^til 1,888 1,888 1,888 1,888 1,888 1,888
± 31 5,623 5,623 5,623 5,623 5,623 5,623
415*1 255 255 255 255 255
bc^-til 329 329 329 329 329
dh 31 584 584 584 584 584

%- e ta 5
1 BS-|

(50X50X5m

3s.til 4,686 4,686 4,686 4,686 4,686
^til 3,600 3,600 3,600 3,600 3,600

dh 31 8,286 8,286 8,286 8,286 8,286

# 4i

3s.yl 15,943 15,171 17,683 15,846 20,264 21,441
^#*1 24,482 18,946 25,712 23,507 20,072 23,083
dh 31 40,425 34,117 43,395 39,353 40,336 44,524

M41#d#
Od)

17 13 13 10 10 10

#^41#d#
(ti)

27 15 15 14.5 14.5 8.6

1,437 2,274 2,893 2,714 2,781 5,177
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<3. 7.12> 994 94" #9 9^^ tils.

(Wm2^)

\9 9
0}9#E
(109)

4 5. 9 9 £ 4- 9 9
39 EPDM

39
39 #4

991#
94#
#44

9^T# 9# 9# 9# 9# 9# 9#
Tf?3a|E

4#
6,980 5,480 5,480 5,480 5,480 3,000

TtfSBlS
4

8,000 8,000 8,000 8,000 8,000 2,904

(S.BB)24mm)

7])S-til 1,180 1,180 1,180 1,180 1,180 1,180

99*1 7,695 7,695 7,695 7,695 7,695 7,695

db 4 8,875 8,875 8,875 8,875 8,875 8,875

tiJ9# 49-

7}]£ti] 6,087 5,315 7,827 5,990 10,408 16,526

39til 10,970 5,434 12,200 9,995 6,560 13,500

9 31 17,057 10,749 20,027 15,985 16,968 30,026

(^E)Si50tnn)

4&*1 3,735 3,735 3,735 3,735 3,735 3,735

99*1 1,888 1,888 1,888 1,888 1,888 1,888

d: 31 5,623 5,623 5,623 5,623 5,623 5,623

315*1 255 255 255 255 255

99*1 329 329 329 329 329

9 31 584 584 584 584 584

T- B ti B1 a e —«

(50X50X5311

3)5*1 4,686 4,686 4,686 4,686 4,686

99*1 3,600 3,600 3,600 3,600 3,600

^ 31 8,286 8,286 8,286 8,286 8,286

#

3)5*1 15,943 15,171 17,683 15,846 20,264 21,441
99*1 39,462 32,426 39,987 36,987 33,552 28,987

dh 31 55,405 47,597 56,875 52,833 53,816 50,428
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5. #4^# 419^94 *%7}

7>. 49494 #^*9*

99*4 49499 49#}9 9*45. ^ 99994 44- ^9 #471- 45 

4, 99*4 344 *7H 49 *59 5dh44.

44-4 9 4444 99* 49499 4# 94945 95#9 4955 44

4a(#jz#%, m#^^#5#^±&#,(m m±wmmw%^ > *-m, wsem

945. 94# 445. 4414 944 494-7149 4-5 947} 45# t^4s5 

#9# 9 419 444. 49 4 (2)9 9994 4949* 9*49 444.

Y = Ysxsxax bxcxDxM 4(2)

444, Ys : 99 4544 ^94 594949

s : 99994 9449 

a:9449 

b:4949

c : 71949

D:444349 

M : 945.449

(1) 5*4949(YS)

<5 7.13>4 4# 4544 994 5949499 *4594- 49 99*9 

*#1499 *#1-4 99# 5949495.4 *94 *99 5*4949* 549 

ai 954, *94 *99 94499 <5 5.2>4- *9.

— 426—



<5. 7.13> X|* 444

44*4 ** *44 4* $444-44 ..
, 4# 4^*Jb 44 AK1—AK6, AJ1, AJ2, AJ6 17 4

3* ^E AJ3 ~ AJ5 13 4

3# 4 4# 4E. 44 T1 ~ T7, SI ~ S3 13 4

3*444 34 44 LI ~ L3 10 4

* *44 <5. 5.2>4 #4.

(2) 44*44
41*44 &l* 44** *44-71 4H14* 4*4 34(44, if a., *&, Ml *4 

4 *), *4-4 34(44, *3, 444 *3, 4# #), 4^4 ^4(*7l, 31*, * 

41 *)44 44*314 3*4* 4*44* 444 43 44*4* 444* 5 

4 *344. *4*3, 4444 °1 4#4 M4°J 44*4* 1.033 43 34 

4444 %#= *4* 44* 34 $4. 44433 4443 54* *444-3 4 

444 *44 337> 443 ^44* *44 4414* 44* 44 S4.
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<3 7.14> ^¥^4

\

\tiity
"944^ \

#4#
eg#

/ 71?
% J_l__

/% / /
RC

X
RC RC yRC

jf'
ZRC RC RC

y
PC ALC PC ALC

4—
tE

"94

® AK1 
~AK6, 

All
- - 1.0 1.0 1.0 1.0 1.0 1.0 - - -

M; - - 1.0 1.0 1.0 1.0 1.0 1.0 - - -

®AJ3,
AJ5

1.0 1.0 - - - - - - - - - -

© AJ4 1.2 1.2 1.2 - - - - - - -

A)E

<94

©T1-T7 1.0 1.0 1.0 0.6' as" 0.8 0.6 0.8 0.8 1.0 1.0 1.0

© SI ~S3 1.0 1.0 1.0 0.6 0.8 0.8 0.6 0.8 », 1.0 1.0 1.0

E4
#

© L1-L2 1.0 0.8
!

0.8 - - - - - - 1.0 1.0 1.0

m * 4)4] ¥##

(3) 4Mdl¥(a)

^4)41¥¥ m}5L*\$- -€^5-5)1- SW d)¥# 4)f^¥4]

#4. ^^)£AK^5. =>^-E)S) ^7>7l¥4r <3 7.16>4 #3., 

^41 ^s) ^7}7]e-& <3 7.17>4 W.
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<£ 7.15> #41915(a)

#9144'''\^ 5 5 *3= 3 £ #

5 5 1.3 1.1 0.8
4= 3 1.2 1.0 0.7

& # 1.1 0.8 0.5 44

<£ 7.16> ^7>7ie

5 5 4= 3. £ #

1 £54^* 44431 $14.

£##£44

##544.

2 47l A] tij-A^ o|l ■§-# Aj ^o] 
^A^o] $14.

3 till57ll44 4444.

4
471171-71- 4 4Til So]] A]^- 
£* ZL5l7l 411)| 1^.4 5. 
5 #£» 44431 ZL44I 
44 Ai^jE-g. #5#4 # 
nH 4" $14.

5
#9l7M 4E* 7}## 4 
a1 3-aMI Til # 44# 5 $1 
£4 415 4414# £44 
42. $14.

£44 #a]s14 #2., 4 
4 49144 a] -Q-a}-4 4 
#4 44431 $14.

6
44914- £444 45# 
44£ 4 4444 44£ 
7> 4##4 $14.

449!# £44
454 44£7>
$14.

449! 14# 4 44£ 4 
4 #4.

7
45# 4454 557> 5. 
#44 #3i 415## 33.4 
4 44£* 54431 $14.

45# #454
cTJr-5l7> 4 44 
$15 44££ 4 
4 $14.

4 4# 4 ##44 4»# 
# ##91 #££ 444 
44 $131, 4544 #41 
44 $14.

8 444 44 #4# 45 4 
#£5. 44 $14.

£544 44££ 
44 $14.

4#£7> #£ £#44 
#5 #-#£ 44 $14.
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71*444 ^7}7l§4 *4=71*21 ^7}7l** <5. 7.19> ^ <a 7.20>4 4"4.

<5 7.18> A]3-7]]^(b)
^^-71*44
7l*7l*'<\^ * 4= <9= a. 3. *

* 4= 1.2 l.l 1.0

* 5 1.1 1.0 0.9
5 # 0.9 0.8 0.7 44

<3. 7.19> ^7>7]§-

* 4= 4= A 5 *

1 444 ^Jf-syAS. 43];E7} € 
4**7}^7}* 4^044.

4457} # 4*47} 
47}* 4^44

4457} 4*44 44=
*7}^ 7}* 4444.

2 *4=34 4X|7}4- 4*, *4 f- 
* *444 71*2)53. **4 ^ 
Si4A 344 444 5)5.4 44 
4 4444.

4t47> 4X17}4 1 
445 444 44* 
44

44=47} 4X144 4* 
4 44* 44 g*4.

3 4A4 441444 444 XI44 
% 44# 4 44.

A#45S 7}*t>4. ***44. 4X144X1 
444 4-8-4 440) 
*7}*44.

4 445, 4*444 X]25)ae ^ 
4 #A, A41 4-B 4 *44* 4 
444

4*4 *X1 44 44 
* D44. 4*444
ail24AA7} &A A

X] 44 44* 44.

*4-454 4 4 4"
4044

5 421^471- 4^44* 444% 
4444. (XI *4 44 4414) 
-44544 45, 444 44: 5 
7j

- 4 45,4 4A^ 4* 444-4. 
-4444 M* "144.
•444 444 4444.
•4**4 47# 471-7144 44 
44.

•4**4 4734 444

A445A4* 
$14.

4X154 *4 45*4 
*#, 4*5, 4*A^4 
4 44* 44=*7}<g7}
XIXI *7)A 5)12*34
*#44.
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4. #4=9## 49#4=

#42 92# 5 4# 92#4 ### 4" 5tm 4# #4=71)5. S #4=9# 4 
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