
Norton, Charles 

From: 
Sent: 

To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.co.jp> 
Thursday, August 14, 2014 6:44 PM 

Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Aug. 15 at 3p1n EDT 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Aug.15, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Aug. 22 at 3 pm.) 

(call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b1(6J I 

[Major topics] 
1. Verification Testing of Subdrain Water Treatment Facility (8/11/2014) 
http://www.tepco.co.jp/en/nu/fukushitna-np/handouts/2014/imaqes/handouts 140811 04-e.pdf 

2. Measures to Reduce Seawater Contamination (8/11/2014) 
http://www.tepco.co.jp/en/nu/fukushima~np/handouts/2014/images/handouts 140811 03~e.pdf 

3. Difference between Ice Barrier of Trench and Frozen Soil Wall {8/5/2014) 
(video clip) 
https://www .youtube .corn/watch?v=C6YSOrfS 1 Kc 

4. Retiring Areva Water Treatment Facility (8/11/2014) 
(only in Japanese) 
http://www.tepco.eo.jp/nu/fukushirna~np/handouts/2014/irnages/handouts 140811 07 ~j.pdf 

5. Construction Plan for Additional Solid Waste Storage Warehouse (8/13/2014) 
(only in Japanese) 
http://www.tepco.co.jp/cc/press/betu 14 j/images/140813j0209.pdf 

~If you cannot display Japanese characters, please install tt1e following font pacl<s: 
http://www. a do be.com/support/down I oa ds/deta i I. is p ?ftp I D =4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street. NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I \b)(GJ I 

-·-~·Original Message····· 
From: Tateiwa, Kenii 



To: T.~.!!?]:&:!-1,J$f!Djj 
Sent: Thursday, August 07, 2014 5:16 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Aug. 8 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update CalL 

[Date/time] 
Fri, Aug. 8, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Aug. 15 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the calL) 
call number: 118-354-1184 
passcode: I (b,1(6J I 

[Major topics] 
1. Plan Towards a Full-Scale Operation of the Multi-Nuclide Removal Facility (ALPS) (7/31/2014) 
llltp.//www.tepco.co.jp/eri/nu/f ukusfiirna-np/roadrnap/irnaqes/d 140731 01-e. pdf 

2. Unit 1 Reactor Building Cover to be Dismantled (8/1/2014) 
http. I lwww. tepco. co. j p/e n/press/corp-com/re I ease/2014/ 123991 0 5892. htn1 I 
http·//www.tepco.co.ip/en/nu/fukushima-np/handouts/2014/imaqes/handouts 140801 01-e .pdf 

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (7/31/2014) 
(only in Japanese) 
3-1. PI ant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/imaqes/d 140731 04-j. pdf 
(page 6/8) Contaminated water storage volume trend. 

3~2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.ip/nu/fukushima·np/roadmap/images/d 140731 05-j, pdf 
{page 9/21) Seawater sarnpling results (inside the port) 
(page 10/21) Seawater sampling results (outside the port) 

3.3 Status of Individual Projects 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/itnaqes/d 140731 06 1 odf 
{page 3/300) Unit 1 RPV nitrogen purging from jet pump sensing line 
(page 27/300) Construction status of frozen soil wall 
{page 28/300) Status of ice barrier at Unit 2 seawater piping trench 
(page 75/300) Estimated reduction of groundwater ingress by waterproofing HTI building 
{page 121/300) Covering sea-boltorn soil inside ltie port 
{page 197/300) Unit 4 reactor building periodic integrity inspection results (9th) 
(page 2251300) IRID developn1ent of PCV repair and waterproofing technologies 
{page 260/300) IRID development of PCV internal investigation technologies 
(page 272/300) IRID development of RPV internal investigation technologies 
(page 282/300) IRID development of core debris criticality control technologies 

4. Regulatory Approval for Subdrain Processing Facility and Verification Facility of Advanced ALPS (8/7/2014) 
(only in Japanese) 
http· //www.tepco.co .ip/cc/press/2014/1240299 5851 .html 

5. Nuclear Safety Reform Plan FY2014-Q1 Progress Report (8/1/2014) 
llttp ·I lwww. tepco. co. j pie n/press/corp~com/re I ease/20141123990 1 5892. htm I 

{video message by Dr. Dale Klein, Chairrnan of TEPCO's Nuclear Reform Monitoring Cornrr1ittee) 
http://www.nrmc.jp/en/reporUdetail/1239770 5233. html 
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6. Fukushima Nuclear Accident Unresolved Issues Progress Report# 2 (8/6/2014) 
http· //www. tepco. co. j pl en/press/corp-com/re I ease/2014/ 124 O 140 5892. h tm I 
(English Summary) 
http://www.tepco.co. jp/en/press/corp--com/release/betu 14 e/imaqes/140806e01 01 . pdf 
{Japanese Full Report: 23 MB) 
http://www. tepco .co. j p/ cc/p ress/betu 14 j/i mages/ 140806j01 02 . pdf 

All the best, 
Kenji 

----- Original Message ----­
From: Tate1wa. Kenii 
To: Tateiwa Kenji 
Sent: Wednesday, July 30, 2014 8:46 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, July 31 at 3pm EDT 

Nuclear Sector Colleagues. 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, July 31, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Aug. 8 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Unit 2 Torus Room Wall Survey (7/29/2014) 
http: I lwww.tepco.co .1 p/en/n u/fu kush i ma-n p/handouts/20 14/imaqes/ha nd outs 140 l28 0 5-e. pdf 
(video clip) 
http://www. te pea. co. j p/ en/news/Ii bra ry/ archive-e. htm I ?video u u id ::::c2 4iaxh c&catid::::61 7 85 

2. NRA Special Facilities Monitoring and Evaluation Committee (7/23/2014) 
(only in Japanese) 

2.1 Progress Status on Freezing of Units 2/3 Seawater Piping Trench Connection 
http://www.nsr.go.jp/committee/yuus.hikisya/tokutei kanshi/data/002 5 01.pdf 

2.2 Unit 1 Reactor Building Oust Inhibition Measures During Cover Dismantling and Rubble Removal 
http :J lwww. n s r, go. j p/ comm ittee/yu ush ikisya/tok ute i ka n sh i/d ata/002 5 02 , pdf 

2.3 Replacement of Fuel Rack in Common Pool 
http://www.nsr.go.jp/committee/yuu$h1kisya/tokutei kanshi/data/002 5 03 01. pdf 

2.4 Fuel Removal Plan for Unit 3 Spent Fuel Pool 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0025 03 02. pdf 

3. Contaminated Water Treatment Committee (712512014) 
(only in Japanese) 

3.1 Risk Reduction Owing to Contaminated Water Measures 
http://www. te pea. co. j pin u/f u ku shi ma-np/ road ma p/i maqes/ c 140 725 03-j . pdf 

3.2 Status and Effectiveness of Groundwater Bypass 
.t!!!P.)L~.~~,.t!?.P..gQ,.gQ:iP!.0.!:1.if!:i.~.Y.:?.~.l!D.£::0.1?.(!.QSJ.9.cr:!£!?.i!.Q).?..9.~.?.t.9.J.~Q!..f.g_Q.'!.iJ?.9.f 

3.3 Tritium Concentration Increase in# 12 Groundwater Bypass Well 
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3.4 Task Force Studies on Frozen Soil Wall 
b.ttP..:.!!.ww..wJ~Qg.Q.,g.Q..jJ?.!JJ.1,1/J~.!s.~.§!:l!m.~.:I!P.!.r2§QDJ§P.t.i.m;agsi.§/.gJ~QZ?~-Q.Z:is2Q.f 

3.5 Test Results and Demonstration Status of Advanced Multi~Nuclide Removal System 
http://www. te pco. co. j pin u/f u ku shi ma-np/road ma p/i mag es/c 140 725 08-j . pdf 

3.6 Tritium Task Force Discussions 
http://www. te pco. co. j p/n u/f u ku s hi ma -np/road ma p/i mages/c 140 725 09-j . pdf 

4. National Academy Sciences Fukushima Lessons Learned Report (7/24/2014) 
http ://www8. n ationa lacadem ies. org/ on p inews/ n ewsitem. as px? Record ID"" 182 94 
(TEPCO's Statement on the NAS Report) 
http://www.tepco.co.jp/en/press/corp·com/release/2014/1239621 5892.html 

All the best, 
Kenji 

----- Original Message----­
From: Tateiwa Kenii 
To: Tateiwa Kenji 
Sent: Thursday, July 17, 201411:43 PM 
Subject: [TEPCO Weekly Fukushirna Update Call] Fri, July 18 at 3prr1 EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, July 18, 2014 at 3 pm Eastern Daylight Time 
(No call next week Next call will be on THU. July 31 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b,1(6J I 

[Major topics] 
1. Progress Status of Ice Boundary between Units 2/3 Seawater Piping Trenches and Turbine Buildings 
(7/7/2014) 
http://www. tepco. co. i p/ n u/fu kush ima-n p/handouts/20 14/images/ha ndo uts 14070 7 05-j. pdf 
(video clip) 
http://www. to pco. co. j p/tepcon ews/I i bra ry/ archive-j. htm I ?vid co u u id =rb u dtsO u &catid =61 699 

2. Investigation Result of Unit 3 Reactor Building North-West Corner (7/11/2014) 
http://www.tepco.co.1p/nu/tukushima-np/handouts/2014/images/handouts 140711 06-j. pdf 

3. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (7114/2014) 
(only in Japanese) 
3-1. Status of Onsite Work Related to Contaminated Water Issues 
http. I lwww. le pco. co. j p/nu/f u ku shim a~n p/road map/iniaqes/1140 714 0 3~ j • pdf 

3-2. Response to Issues Raised at the Meeting 
http://www. to pco. co. j p/nu/f u k us him a~n p!road map/images/1140 714 04-I · pdf 

3-3. Interim Testing Report on Use of Plastic Scintillation Fiber for Contaminated Water Leakage Detection 
http· //www. te pco. co. j p/nu/fu k us hi n1 a-n p/ road map/iniages/1140 714 05- j . pdf 
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4. No Impact due to M 6.8 Earthquake Near Fukushima (7/12/2014) 
http://www.tepco.co. jp/en/press/corp-com/release/2014/1238987 5892. html 

5. International Research Institute for Nuclear Decommissioning (IRID) Activities 
5~1. RFP for Conceptual Study of Innovative Approach for Fuel Debris Retrieval and Feasibility Study of 
Essential technologies (7/17/2014) 
http://irid.or.jp/fd/?page 1d"'544 

5·2. IRID Annual Symposium 2014 (7/18/2014) 
http:/ Ii rid. or. j p/en/sym pos 1 u ml 

All the best 
Kenji 

••••• Original Message···-· 
From: Tateiwa Kenji 
To: Tate1wa Kenii 
Sent: Wednesday, July 02, 201410:04 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, July 3 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, July 3, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. July 18 at 3 pm.) 

[call~in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b1161 I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (6/27/2014) 
(only in Japanese) 
1-1_ Plant Status 
http :I lwww. tepee. co. j p/ n u/fu kus hi ma-n pl road maplimages/d 14062 7 04- i • pdf 

1 ·2- Summary Status of Decommissioning Roadmap 
http://www. tepco. co. j pin u/f u kushi ma-n p/ road map/images/ d '1406 27 05· 1. pdf 

1 ·3. Insertion of Thermometer and Water Level Gauge inside Unit 2 Drywell 
http://www. tepco. co. j pin u/f u k us hi 111a·-n p/road map/images/ d 140627 06 ·I · pdf 

1-4_ Status of ALPS, Sr-Immobilization, Groundwater Bypass, Subdrain System 
http:! /www. tepco. co. j p/n u/f u kus hi ma-n p/road rnap/imagesld 140627 0 7 -1. pdf 

1-5. Status of Groundwater and Seawater Contamination 
b.H.P..:!!.lN.W..W.Ji?.Q\t.Q.,\t.QJQLtJ.ld(.flt.K\J.?.tllr.n.~.:JJQ(J9.Sl9JTl@Qt.i.oJ~g~.§/.QJ.4.Q§;fJ_Q§.~j,_piJf 

1-6. Dismantling of Unit 1 Reactor Building Cover, Decontamination of Unit 3 Reactor Building Refueling 
Floor, Change in Unit 4 SFP Fuel Transfer Plan 
http://www.tepco.co.jplnu/fukushima-np/roadmap/imaqes/d 140627 10-i .pdf 

1-7. Investigation and R&D in Preparation for Fuel Debris Retrieval 
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1 ·8. Radioactive Waste Storage 
b.tiP../!.w.w.w.J~l?.9.Q ... 9.QJl?.(D.~(f~.~.1,J.9.b.lDJ.~.:IlQ{IQJi!Q.m§!Rt.i.!I!£tg~.§/.9.1.4.Q§~I-l~~i:P.2f 

1 ·9. Candidate Site for Construction of Radioactive Material Analysis and Research Facility 
http://www.tepco.co.jpfnu/fukushima-np/roadmap/images/d 140627 13-i .pdf 

1·10. MEXT's Plan for Establishing International Joint R&D Center for Decommissioning 
http://www. tepco. co. j p/n u/f u kus hi ma-n pf road map/images/d 140627 14- j • pdf 

1 ·11. Request for Proposal (RFP) for Innovative Approach for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140627 17 -1.odf 
(See following site for English information on this RFP.) 
http://en.dccc-program.jp/2014/07 /02/?p=186 

2. Final Investigation Report on H4 #5 Tank Leakage of RO-Concentrated Water (6/30/2014) 
{only in Japanese) 
2-1. Full Report 
b.HP..:!!.lN.W..W.Ji?.Q\t.Q.,g.Q..jQ(Y.9!.RL~.§§/Q§.t'ol.1.4_JJ.[LD.~9i?.l?!..1.±Q.9.~.QlQ.4.QJ.,P..~H 

2-2. Estimated Leakage of Sr-90 and Recovery Rate 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/han douts 140630 06-j.pdf 

3. "How the Other Fukushima Plant Survived" Harvard Business Review Article on 2F Available for Free 
http://hbr.org/2 O 14/0 7 /how-th e-other-f u ku s hi ma-pl a nt-su rvivedf a r / 1 

All the best, 
Kenji 
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11 Up:/ /www. te pco. co. j p/ en/news/Ii bra ry/ rnovie-
01 e. html?bcpid=59368209002&bclid =34 7242463002&bctid=571344891002 



11 Up:/ /www. te pco. co. j p/ en/news/Ii bra ry/ rnovie-
01 e. html?bcpid=59368209002&bclid =34 7242463002&bctid=569537891002 



http://www.tepco.eo.jp/en/press/corp-corn/release/2013/12297 40 5130.hlml 



Investigation Results of the Inside of Unit 2 PCV at 
Fukushima Daiichi Nuclear Power Station 

August 12, 2013 
Tokyo Electric Power Company 

••• {} jl:5Rii:tJ ---------
TEFICO 



1. Overview of the Investigation of the Inside of the PCV 

The CRD replacement rail and the area near the pedestal opening will be investigated by 
inserting investigation equipment through X-53. The results obtained will be provided as inputs 
for the investigation of the inside of the PCV to be performed through X-6*. 
*The investigation equipment will be inserted from X-6 to the CRD replacement rail and the 
inside of the pedestal. 

Investigation items 
Scope of 

investiaation 

CRD replacement 
rail, area near the 
pedestal opening 

Mockup CRD 
replacement rail 

&I II& 

Investigation 
items 

Annearance 

Atmosphere dose 

Atmosphere 
temoerature 

Investigation 
eauioment 

CCD camera 
Dosimetry 
eauioment 
Thermocouple 
thermometer 

RPV 

X-53 I PCV I 
Pedestal opening 

X-6 
CRD replacement ral{~ 

.:c:' :::11'--. 

= ~--" --

Checkf~0 C::>· 
CRD replacement raii ·~ c=::i 

I 

'----~~ ·~; 
-( Check for obstacles 01 __ -- - / ~ · ; ____ .:_:::~::_,__. ~ replacem~C- r • I . . , ,..-q -:l- }'1 -- -~ . 

Investigation devise 
(simulated image) 

.-i Check for fallen t: objects in the ped~ 
-.:...__~:-:r~~-"~1_J~~-~l~------~ ___ j ____ ~ 

Scope of investigation of the inside of the PCV 
to be performed through X-53 
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2. Photo Inside the PCV 

-
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3. Ambient Dose and Temperature Inside the PCV 

Scope of investigation of the inside of the PCV 
to be performed through X-53 

[ PCV I 
ddl1"

0 

i~~:: X-53 -;-;:-; ~--- ----

Pedestal opening 
\ 

X-6 

"' ,.,,__ \,1) .... ... (2lJ Pedestal I ' 
.. C3rating.on.thefirstfloor. c:~::f / 

CRD replacement rail 

... 

~ 
Ambient dose Temperature 

(mSv/h) (C) 

(1) Under 
Approx. 41 'C 

evaluation 

(2) Under 
Approx. 45'C 

evaluation 

•• •~•n~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. ~,., 
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4. Investigation Results of the Inside of the PCV 

... 

- We were able to guide the investigation equipment onto the CRD 
replacement rail and were able to investigate the pedestal opening vicinity. 

- We will analyze video image from the camera, etc. and will reflect it to the 
investigation plan of the inside of the pedestal from X-6 penetration . 

•• •~•n~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. ~,., 
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Results of Inside Investigation of the Reactor Well, the RPV and the Spent 
Fuel Pool at Unit 4 in Fukushima Daiichi Nuclear Power Station 

<Reference> 
August9,2013 

Tokyo Electric Power Company 

<Purpose of the work> 

Inside Investigation of the reactor well, the RPV and the spent fuel pool, which 
is the supplement of the previous investigation*, toward debris removal in the 
spent fuel pool, etc. ahead of spent fuel removal work at Unit 4 is as follows. 
[Overview of the investigation] 
- Confirmation of debris distribution inside the reactor well, RPV and the 
condition of equipment related to shroud replacement construction 
- Confirmation of debris distribution inside the spent fuel pool 
- Confirmation of transfer route of equipment inside the reactor 

*On March 15, 2012, investigation of debris at the bottom of the RPV was performed. 
From March 19 to 21, 2012, investigation of debris inside the spent fuel pool was performed. 

<Investigation schedule> 

From August 5 to 7: Investigation of the inside of the reactor well and the RPV 
From August 8 to 9: Investigation of the inside of the spent fuel pool and the reactor 
well (additional investigation) 
<Work plan> 
•Implementation unit: Approx. 23 people/day 
•Planned dose: 0.19 mSv/day/person (maximum dose during the period of August 5 to 9) 
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Investigation Results (Inside the Reactor Well and the Reactor) 

Equipments related to shroud 
replacement construction 

Debris at the bottom part of RPV 

"'· "'· .... • • • • . . 
:....-+-• • • . . . . 

• 
"' 

-
• .,, 
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.~ ·. . -·. . : . 
• •••• 
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":1 
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Deck plate 

Equipments related to shroud 
replacement construction 

Photo taken by TEPCO 
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Investigation Results (Inside the Spent Fuel Pool) 

Cask pit inside the SFP (Transfer route of the 
equipments inside the reactor was confirmed) 

A 

·····. • • . . 
\, ;-~ ·····. . . . . "'' . . 

North 

,~, .. :::,,,~Et. ~ 

.Jlli!ll !lEOOJ.·· '" .d 11: ':' : ···~~ 
- ·H·t·t!-r· .· :i ~ 

SFP: Spent fuel pool 

.., 

,..,--- ··················-....., 

' 

Work carriage ladder (debris) 
inside the SFP 

Bottom part of the SFP 

--
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Evaluation of the Investigation Results 

•Followings were confirmed by this investigation. 

- As for the debris distribution of the inside of the reactor well, of the RPV and of the 
spent fuel pool, we have found that there is no significant change from the previous 
investigation. Therefore, there is no particular problem to perform the debris removal 
work. 

- As we checked the condition of the equipment related to shroud replacement 
construction, which has been remained since the disaster was occurred, we have found 
that there is no particular problem to perform installation of working equipments. 

- As we checked by a specialized jig if the equipment inside the reactor in the cask pit 
can be transferred, we found that it cannot passes through the cask pit gate as it is, due 
to displacement of a temporary storage rack for equipment inside the reactor by the 
earthquake. However, it was found that if we correct a position of the temporary storage 
rack for equipment inside the reactor as planned, it can be transferred. 

The investigation results obtained this time will be reflected to a 
debris removal work of the inside of the SFP and transfer of 
equipments inside the reactor, which will be started from the late 
August. 

End 
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Countermeasures against the contaminated water leakages at the TEPCO's Fukushima 
Daiichi Nuclear Power Station 

<)Highly-contaminated ground water was detected from the sea-side soil of the Fukushima Daiichi NPS Unitl-4 
0Following the fact that the contaminated water leaks to the sea, drastic countermeasures will be taken in several phases 
in addition to the immediate countermeasures. 

August 8, 2013 

METI 

Three general principles 
when taking 

countermeasures against 
contaminated water 

1. Eliminating the source 

of the contamination 
2.Keeping water away 

from the contamination 
source 

3. Avoiding leakage of 

the contaminated water 

Current Situation of the 

ground water 

The amount of the ground 
water flowing into the area 
around unit 1-4 of the 
Fukushima Daiichi Nuclear 

Power Station is approx. 
1000 tons per day. Approx. 

400 tons out of this ground 
water flows into the reactor 
buildings. The rest of the 
ground water is approx. 600 
tons and the part of this runs 
through the contamination 
source inside the trench and 
then flows into the sea. 

Immediate Countermeasures 
1. Remove water containing high amount of radio-active 

materials from the trench (underground space where the 
pipes and electronic cables are set) (Starting from mid 
August)( Eliminating] 

2. Improving the soil by sodium silicate (liquid glass), paving 
the land surface with asphalt, pumping out the underground 
water(this pumping out process starts this week) [Keeping 
water away ](Avoiding leakage] 

3. Pumping out ground-water from the mountain-side (By­

passing ground water) [Keeping water away ] 

Overview of the countermeasures being or to be taken 

Drastic Countermeasures (Coming 1-2years) 
1. Pumping out the ground water from the sub­

drains [Keeping water away] 
2. Installation of impermeable walls in the sea 

(Avoiding leakage] 
3. Installation of land-side impermeable walls 

adopting the frozen soil method [ Keeping 
water away] [Avoiding leakage] 

-··ass 

impermeable walls 

adopting the frozen soil 
method 

0 0 0 000000 



<Reference Materials,> 

July 22, 2013 

Tokyo Electric Power Con1pany 

I a creases in the Concentration of Radioacti"\'e l\1aterials in 
Seawater and Groundwater on the Ocean Side of the Site: 

Current Situation and Cour1termeasures 

1. Analysis of C:urrcnt Situation 

( 1) Measurement History 

The concentrations of radioactive n1aterial in the seawater in the port have clearly 

been decreasing since im1nediaiely aft.er the accident. However, recently, although 

levels arc still lower when co1npared to lev'cis in11nediately after the accident, the 

concentrations have been fluctuating up and do-...vn. (Reference . .\..) 

Jn order to ascertain t11e cause of these fluctuations, groundwater \Vas satnpled at 

the groundwater observation hole on the ocean side of the site, \vhich \vas 

subscq11cntl)' analyzed. 

(2) Results ofGro1tndwater Analysis frotn between Unit J and Unit 2 Water I11takcs 

400,000 lo 500,000Bq/L of 1ritium and l ,600B.q!L of ~11 beta radia1ion \.Vere 

detected fron1 the No.1 groundwater observation hole between Unit 1 and 2. 

(Reference B} 

Thereafter. additional obsen/ation holes No. 1-1 to 1-4 were added in the vicinity of 

No. l and the groundwater ;.vas analyzed. i\t observation hole No. 1-2, \\.rhich is the 

closest to the leak discovered two years ago, 380,000Bq/L oftritiun1 (as of July 11), 

890,000Bq/L of all beta radiation (as of July 15), 12,000Bq/L of cesium 137 and 

5,900Bq/L of cesium 134 (as of July l 5) \Vere detected. (Reference C) 

The No. 1-2 hole is prominent in the boring core analysis as \vell, but this is 

assessed to be the result of past leaks, since high concentrations of ccsiun1 \-Vere 

found in tenns of height \Vithin areas near to the past leak points. (Reference D) 

(Reference E) 

The high levels of all beta radiation and the complex tu1derground structure of the 

trench in the No. 1-3 hole area suggests that a cause other than past leaks. such as a 

leak ffom the trench, may· be possible. Therefore, an area survey and detailed risk 

i11itigation countermeasures -...vill be deliberated. (Reference E) 



(3) Groundwater ,1\nalysis Results fron1 bclv.'een the Unit 2!3 Intake and the L:nit 3/4 

Intakes 

Since one thousand and several hundred Bq/L of all beta radiation and several 

thousand Bq/L of tritiwn \\'ere detected tfom cl1e No. 2 observation hole bet\veen 

Unit 2 and 3, and fron1 the No. 3 observation hole between Llnit 3 and 4 

respectively, mo11itoring has been enl1anced and additional observation holes are 

being established i11 the vicinity. Preparations arc being n1ade to i1nplement the 

countermeasures that \Vere implemented in the vicinity of No. 1 \Vithout delay in 

accordance \Vith analysis results.. (Reference E) 

(4) Fluctuations in the Water Level of Groundwater 

Since fluctuations in the \Vater level of ground area in the concerned areas seem 1o 

be affected by changes in the tides and rainfall, it is assun1ed that these fluctuations 

con1e and go \Vith seawater inside the open culvert. As a result it i.;,, assumed that 

groundwater that contains the contan1ination detected in the No. I observation hole 

atler tv1ay this year is coming and going, so countermeasures are being 

iinplcmcntcd (countcnncasurcs will be n1cntioncd later). Furthennorc, based on 

\Yater level data from newly established observation holes, a detailed analysis and 

assessment \Vill be completed by the end of October. (Reference F) (Reference C) 

(5) Analysis Results of Sea\.vater in the Open Culvert for the Unit 1-4 Intake 

Fluctuations in radioactive material concentration caused by rainfall can also be 

seen on the inner side of the silt fence. In particular, these trends arc remarkable on 

the inner side of the L-nit 3 silt fence. TherefOre, a survey of the area around the 

Unit 3 intake v.·ill be progressed. (Reference H) 

The concentration of tritium in the seawater in the port has risen to 2,300Bq/L on 

t11c north side of the Unit 1-4 intake channel. There arc possibilities of fallout 

leakage, such as from rain ffom the seav;all, or leaking of ground"vater. Also, the 

concerned observation points arc in an area that has already been installed \Vith 

impermeable \valls on the ocean side, and it is possible that these impermeable 

walls have been hindering 1lo\V. I Iowcvcr, since concentrations in the seawater do 

not just rise, b1tt also tall, it is assun1ed that dispersion into seawater is limited. 

Furthcnnorc, anal:o,rsis results from a ncv.,rly established observation hole on the 

outer side of the impermeable \Vall on the ocean side (north side of east break;vater) 

arc approxiinatcly the sa1nc as observation results taken on the north side of the 

Unit l-4 intake. (Reference I) 



In order to confirm the impact from groundwater leaking into the port, addiriona1 

holes will be bored on lhe no11h side of the Unit 1 intake and a survey "\.vill be 

conducted. 

(6) Analysis Results of Seawater fro1n inside the Port (outside the Unit 1-4 Intake Open 

C'.ulvert) and at the Border of the Port 

Concentrations of tritiuin and all beta radiation inside the port on the outer side of 

lhe Llnit 1-4 intake open culvert are aln1ost belo\v detectable lin1its (ND) (st>veral 

tens Bq/L at 111ost), and this appears to ha\'C no in1pact on the concentration 

fluctuations on the inner side of the Unit 1-4 intake open culvert. (Reference J) 

In the vicinity of the border of the port (port entra11ce, north intake, near the sout11 

intake) the concentration of tritium is almost below detectable lin1its (ND) {several 

tens Bq/L at 111ost), and all t)'PCS of all beta radiation arc below detectable Jin1its 

(ND) according to the most rece11t observatio11 results, thereby- sho\ving 

concentrations to be the san1c- or lower than those inside the port. 

(7) Anal-ysis Results ofSca\vatcr ()ffshorc 

The results of sea\>,·aier analysis taken 3 km otlShore of the po\ver station outside 

the port do not show any significant tluctu.ations. {Reference K) 

Based on the above. the fluctuations in radiation concentrations arc lin1ited to 

inside the Unit 1-4 open culvert and have no impact offshore or inside the port. These 

re-suits will be subject to a quantitative asscssmC11t through analysis of the behavior of 

concentrations within the port, and external third-party experts \Vil I be asked to make an 

assessment. 

2. Countermeasures (RcfCr to reference materials) 

(1) Ground ln1provemenf through the injection of Chemicals 

Injection of chemicals into the ground bct\-\'ccn the Unit 1-2 intakes began on July 8, 

and as of July 20, 75 out of 231 chemical injections had been co1npleted. 

The first round of in1pro'\'Cmcnts should be completed by around July 25, and the 

second round is to be co1npleted by around August 10.{Reference L) 

Preparations have begun to confin11 the scope of contamination bctw"ccn the Unit 

1-2 intakes and implement countermeasures that encompass the conflm1ed scope of 

co11tamination. (Reference 1\I} 

J\s an interi1n countermeasure until construction of an impenneable \val! on the 



ocean side. preparations hav·c begun to implc1nent ground i1nprove1nents through 

chen1ical injection behind the seawall, bel\veen the U11it 2-3 intakes and the Unit 

3-4 intakes. (Reference M) 

(2) Draining ofConta1ninatcd Water fron1 around the Vicinit)• of the Unit 2 Intakes and 

Sealing of the Brai1ching Trench (Power Cable Trench) 

Extrc111ely high concC11trations of radioactivity have been detected at the No. 1-2 

observation l1ole, \vhich is closes11L1 the area in \vhich a leak of contaminated water 

fro111 the Unit 2 screening room was discovered two years ago (April 2, 2011 ). l ligh 

possibilities of either residual highly concentrated contaminated \vater from the 

countcrn1easures in1p]cn1cnted t\YO years ago slo"vly seepi11g around and leaki11g out, 

or the leak stopping countenneasures fforn 1\VO years ago degradit1g v.·ith titne, \\'ere 

assessed. 

Therefore, a survey of the contaminated \Valer inside the branching trench (po\ver 

cable trench), which 1nay· be residual highly concentrated contaminated water fron1 

countenneasures in1plen1ented tv•o years ago, is underway and the contaminated 

water \~.'ill be drained and the concerned trench scaled by the end of October. 

(Reference N) 

(3) Cleansing of C ontamina1ion in the ~1ain Trench (Se<:P,vater Piping Trench) 

Due to the difference in height betV;·een the n1ain trench (scaV;·atcr piping trench) 

and the turbine buildings of each unit the conditions bet'N·een each plant differ, but 

it is certain that a large voluinc of highly concentrated contan1inatcd V.'atcr is 

accu1nulating inside the tnain trench at Unit 2/3 {seawater piping trench). There is 

no hard t)roof that this \:i,.·atcr is directly causing the increases in concentrations, but 

in order to alleviate risk, a mobile cleansing tmil \vill be used to clean the \Valer 

i11side the trench as early as possible (cleaning planned to co111mencc in Scpte1nbcr). 

In addition, the installation of pipes to transport contan1inated water to existing 

water trcannent equipn1cnt, such as secondary ccsiun1 adsorption device (SA RR'\'} 

and the cesium adsorption device, etc., '\Vil! be accelerated (plan to be completed in 

Septe1nber). (Reference 0) 

(4) Draining the \~later fro1n within the l'vlain Trench (Seawater Piping Trench} and 

Sealing It 

Draining water froin the n1ain trench (seawater piping trench) requires shutting it 

off ffotn the turbine building, so in order to remove accttmulated water fforn the 



n1ain trench, freezing tests n1ust first by i1nplc1nented as quickly as possible in order 

lo solve certain tecl111ical issues, such as n1ethods tor freeLing waler thal has high 

sali11c content and mitigating the effect on the structure fron1 the increase in volume 

caused by the expansion of frozen \vater, etc., atler \Vhich it v • .:ill be determined 

\Vhether this n1cthod can be applied or not. If possible, the plan is to re1novc water 

fro1n the sea"\vater piping trench after it is cut otl· by ffeezing, and sealing the trench 

closed. (Reference P) 

(5) ln1pcm1eable \\rall on the Ocean Side 

Advanced boring began in June 2012 and steel pipe sheet-piles began being 

i11serted in 11i.pril 2013. The ocean side impermeable wall on the ocean side of the 

seawall \vill be co111pleted in Septen1ber 2014, thereby providing even better v.-ater 

shielding perforn1anee. 

As n1cntioned above, the po\vcr starion is v.1orking together "vith the head office 

and coordinating \Vith related departments to handle everything from sampling, analysis, 

and assessment, to eountcnncasurc proposal and iinplerncntation and public relations in 

order to handle the situation quickly and \Vith certainty. 

A tlexiblc approach to handling the situation, such as appropriately reflecting 

changes in plans as a result of insight acquired ft-om future survE')' results and 

conta1ninatcd "\Vatcr eoID1tcr1neasurc comtnittccs, will be taken. 

3. Rcfcre11cc Materials 

Status of lmplen1entation of Contaminated Water Countermeasures on the 

Ocean Side and Future Plans 

End of Docun1cnt 



Trends in Radioactive Material Concentration in Seawater in the Port 
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Trends in All Beta and Strontium concentrations in Groundwater 
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Reference C 

Groundwater Measurements from East Side of Turbine Building 
Recent measurement results (Bq/L) [ O Groundwater sampling points [ [ () Seawater sampling points [ 
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Condition of trenches in area 4m above sea level (Unit 1/2) 

• The pits are basically sealed 
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Condition of trenches in area 4m above sea level (Unit 3/4) 

• The pits are basically sealed 
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Leak locations/Estimated leak paths (Unit 2 ocean side trench location diagram) 
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Reference E 
Groundwater Radioactive Material Concentration Measurements 
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Reference F 

Groundwater levels in ocean-side boring holes No. 1-No. 3 and Onahama tide levels 
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Groundwater levels in ocean-side boring holes No. 1-No. 3 and Onahama tide levels 

(Enlarged Version) 
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Groundwater levels in ocean-side boring holes No. 1-No. 3 and Rainfall levels at Hirono 
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Water Levels inside Groundwater Observation Holes Reference G 

Water level inside groundwater observation holes (OP:m) (Note 1) 

No. 1 -1 No. 1-2 No. 1-3 No. 1-4 

10:00 AM July 9 1.80 1.82 - 1.83 

10:00 AM July 11 1.91 (Note 2) 1.91 1.96 1.94 

10:00 AM July 16 1.94 (Note 2) 2.22 2.22 2.25 

Note 1: Values for water levels inside holes are provisional since the standard elevation of observation holes 
· is being confirmed 

Note 2: Measurements taken after July 11 used for reference since No. 1-1is within the area subjected to 
chemical injections 



Correlation Between Rainfall and the Concentration of Cesium inside the Silt Fence 
Reference H 
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- Fukushima Dniich1 ~Unit 2 ~Unit 3 Unit 4 •t; A correlation can be seen between the increase in the concentration inside the Unit 3 silt fence and rainfall 

-E 
E --;; 
> m 
..J 

~ 
ro 

Ct'. 
~ 
ro 
Cl 



Bq/L 

10,000,000 

1,000,000 

100,000 

... 

10,000 

1,000 

I Ol,l 

10 

11/3111 

Trends in tritium concentration in seawater Reference I 

• • • • • 
• 

• _. 
• • • • • • • • • ~ _. • 

1116/9 1119/7 1111216 1213/5 121613 12/9/1 12/11/30 1312/28 

+ Unit1·4 Intake north 6ido • Betwee11 Unit 1,2 intakes •Betvveon Unit 2,3 intakes •Aetw~i<n Un1I :l,4 intakes & Load mg dock •Ea~! soa wall north side 
chart H·3 chart H-3 ch8rt H-3 rt.:l 

• #t= 
13/5/29 1318/27 

H·~ lle">'IY 

l•''"' 
liOOOOBo·l 

O •~•in-~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Trends in all beta, strontium concentrations in seawater 

Bq/L 

1,000,000 

100,000 

10,000 

1.000 

... 

100 

10 

1 

11/3111 

• 
• • • 
• 

11/619 

• • • • • • • • • . 

11/9/7 11/12/6 

• 1F1-4 1nlak~ nurlh side 
All beta 

• 
• • • • • • • • • • 

12/315 12/6/3 

+1 F1 .4 intake no11h side 
Sr-90 

• • • • • • A • 
• 

121911 12/11130 

.& East sea wall north side 
All beta 

• • • • 

13/2/28 

• .... y . 
• 

13/5/29 

s'-~" 

+0C1·M1 iui>it 
:<DHo I 

13/8/27 

O •~•in-~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Seawater Measurements from inside and outside the Port Reference J 

'A1rb&fu':'310'' 
Most recent measurements (Bqll) 

Inside of silt fence (Unit 1-4) 
All beta: 320,250, I 000,300 
(Samples from July 15) 
Tritiurn: 1300,440,ND, 180 
(Samples from July 15) 

(Samples from July 16. surface 
layer) 
Tnt1urn: 800 
(Samples from July 16, surface 
layer) 

All beta: NO (surr1plcs from July 15} 
Tritiun1: 4.2 (samples Iron) July 15) All beta: 250 

' jf;~;~: ' 
(samples from Jllly 15) 
Tritium: 460 

All beta: ND (samples from July 9) 
Tritiun1: ND (samples from July 9) 

"t;~f·>: ~ :' / 
'· :::1 ::,::.·· '\ / / 

0 '·<~:t>. '\ i i 

(samples from July 15) 

All beta: ND 
(samples from July 1ti) 
Tritium: 11 
(samples from July 15) 

All beta: ND 
(samples from July 15) 
Tritium: !J.5 
(samples from July 15) 

;l - - --
1ii 
ii;,[__.-·.-.,_,,, -o:.,...._\-,,,, 

~ 

_..,., -

' 
,~- '\.\·> '·~. • i 

,d/· ~ '.\.:.j. )>.~ ' 
". 1Allbeta:ND(san1plesfromJuly9) .. /,,·, / \ :~>.";'~• 
\ Tritiurn: 4.7 (san1ples frorn July 9) I ,'.,,.)A>'/r' /. \\ .. :·::z\ : 
', I • '·· ' "'\\\·:·'! ·, ~ .:L·'· :' \'·>·<\.\ 

Tritium ND (samples / i -~.,_~;j ·~eta· ND 

All bet.a. 260 
(samples trom July ·15) 
Tritium: 430 
(samples from July 15) 

~~';:,,3;s\"mpl0< ~(~t:( , D / '<;~,,:\;};" 
from July 15) I ' ' ~ . --· _ L-·-•~.•- / ___ /. (samples from July 15) 

I ,••' ~. \ D e··········t: i '''' { i 'Tnt1um:ND 
:r~·· ·"~~:''::> !: . 11 _u, 1 ) ~ (sampleslromJu1y1s1 

rl ~ . ~' .. '~ , ·- \_ ,! J 
~ S'' '1: ~~ ... ·--

(samples trom July 1ti) 
Tritium: 460 
(samples from July 15) 

'"'IT'TI:&"' . ....,..-" "'' "'T'.'f" -

(samples from July 16) 
Tritium: 2300 
(samples from July 16) 

,·; 

• ~ • lll t n ------------------------------------------------------------------------------- _________ _ 
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Radioactive Material Concentration Measurements for Seawater 

• 
• 

Inside Unit 1-4 intake open culvert 

• 
--- --- --------.-----------~------ -----

• • • 

Inside harbor At harbor 
boundaries 

-------------------1-------------------"--1- ----
• • • 

Gs : 37 

•It J 

All Beta 

White circles indicate detectable limits 

Offshore 

H-3, all beta 
not detected 

IL W"-~~~~~~~~~~--'~~~~ .... ~~~~~~~--'~~~~~--'~~~-1-.... ~~~~~..._~~~ 
I ;> J 

1 Inside of Unit 4 silt fence 
2 between Unit 3-4 intakes 
3· Inside of Unit 3 silt fence 
4: Between Unit 2 3 intakes 

' ' ' 7 ' 
,, 

ti: Inside of Unit :l silt fence 
6: Between Unit 1-2 intakes 

(surf;ice layer) 
7. Between Unit 1.2 intakes 

(bottom layer} 
8 Inside of Unit 1 silt fence 

,, ! i ;;> ,, 
" \ ~ . 6 " '" s North side of Unit 1-4 intake 13: East inner side of port 18: 3km offshore 

10: North ::.ide of east sea wall 14: In front of Unit 6 intake 
11: Shallow Draft Quay 15 Port entrf111ce 
12. West inner side of port 16· North sine of Unit 5, 6 

intake 
17: Near south disc11arge 
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Fu~u>h"'"' O~'"' :ll<m cf~,t-or" uf >te (T-'.l".!j Tep la;<'' '-<O~wa!H 

~' 
~ 

-_(+ 

~Q'.~/1DJ3. lfllJ/'-/lY 

3km offs here of iJked:::gawa (T-0 1) Tep layer seawater radmtmn cone 

~'"-'I :t:.;--:'!1 J\,~:'7-'' 
'""~-
2Dll/~fE 2011/3/27 lDll/4/14 2Dll/1Cj3 2DH/ 

15km ctfsticm c• '°""-ushi'Tla oa,,::hi sJe\T-5; Tep 'aye< 
seawater mdiaLnn corcenl<al•on (Bq/L) 

------..___ wi.,/1011 nnt 

~ 31<m n~shorn cf Fukush•ma Dai.chi s.te (T-:J5)--:-op :a,,-er se 

Cs-1:)4 Dtr.s1ly ~•mit 60Bq/L 
Cs-1 :07 Dt'\Sily cHT<t-90Bq/L 
H- 3 o .. r.s.ty L.m-1 UJ00:JBqlL 

--------~ raciffi>D" con:::en!•alln'1 (Bq•L) 
""~' i- -- ------------ -- - -- -- -

2C2/4/14 2Dl2/1Df3 20131 

Neither tnl1um r1er all beta were detected 
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Progress Status of Ground Improvements behind Bank Protection 

• Ground improvements commenced on July 8.(Work times: 7 PM to 7 AM) 

• As of the morning of July 21, 75 injections have been completed 
(first round: 117, second round: 114 for a total of 231 injections) 

• First row should be completed around July 25. Second row should be completed around August 10. 

First row 
N c I I Location from which / 

photo was taken 

• ~' ' ~,~$1J!'l!ljl)i·~J!!~I.\ ~· '')···l~ .. :,;~ . 
• .Jo ' ' • '" '· ' • ' • ' '"•· ~ ' 1·~ .. ' i_,._'·.· • "' . ' ·.,.'\: . ~lffi1Ti'iilim~' "'· /~T".'c;;:.C.7i.\'.·· · • · "" '' ''- :\, . .. , ·•· ~·- .~ 

. 1•.· . ,\•;, .:·/· .. , ~ . /· second row . (' 

J ~~.";~;~~-' 

1 I 0 : Completed I 1 

-t ~ JI! ii! II'! :IJ 
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(1} Additional countermeasures between unit 1-2 intakes 

• Ground improvements commenced on July 8 
• After completion of current chemical injections the range of chemical injections will be expanded behind the 

seawall to surround the mountainside and effort to suppress the dispersion of radioactive materials. 
• The location of chemical injections needs to be considered due to obstacles on the mountainside, such as 

buildings and pipes, etc., but surrounding of the mountainside should be completed by the end of October 
(details to be deliberated) 

• Preparations are being made to apply facing consisting of an aggregate layer and asphalt to the surface of 
the ground after the mountainside is surrounded by ground improvements in order to prevent the infiltration 
of rainfall. 

-

N....1-4 Impermeable wall on ocean side being constructed ----------........................................... . 
-·-. Unit 1 inta~-~ Bank P~tection _ .,_ Unit 2 intake, .. 

(\, c·•(. I ' 

' 

j; 
c:::a:::u:::::u:::i 
CJ CJ CJ CJ 

'.l[]][J]tJ 
I 

a U flt 

• 11 

I 

• 

'li!J • 
.~1 oJ ~ 

,. Cl. - . 
• • !!. 

r=P • 
7.'.i The area to be surrounded will be determined based on future survey results 

* The area to be faced will be determined based on future survey results 

"" r-
Location of April 2011 

c::c:c.u .... 11 .. ..11 ........... f!! l~a k , 1 

~ 
;;· •• ti·: 
" I'"'> ""'.I "' " •• • ..... -=-- '...-;. '..,:~ •• I I 

! 

(~ 
Ground 1rnprovernents through cl1emical 111jedion (started) 
Ground improvements to the chemical 1nJect1on (preparations underway) 

IJJJJ] Aggregate-r asphalt facing {preparations underway) 

t l JI! ii! Ill :1J 
1 '""""' 



(2) Additional Countermeasures for between the Unit 2-3 intakes/Unit 3-4 Intakes 

• Preparation and deliberation of ground improvements through chemical injections such as those 
being implemented between the Unit 1-2 intakes are underway. 

N c I I Seawall on ocean side being constructed 
---------- ••••••••••••••••••••••••• I •• I I • I I I I I I I I • • • • • • • • • • • • • • • • • • • • • • ••••••••• 

Unit 1 inta~§ _NoA·1 _ . Unit 2 intake ... Ji -1 N 3-1 u 't 4 · t k ~, · ".Unit 3 intake - · · "• ni 1n a e 
" .... - ~ ,.f- • .. 

I . I Njj,2 
I •n 

Location of April 2011 leak Location of May 2011 leak 

-···~11 ~" • ' ' ... • ,;, " "=' 

h -. "r-ic· • :I I " 2 .. 
1 

•. , ·,.· ,_'iffi 
' • !! 

' 
• 11 [ii • • 

• 
• " 

- - " r,,,_;nF J.1.'·->.I ~ n~··~·~ 0 la 
(Key) 
- Ground improvements through chemical injection (behind seawall between Units 2-3 and 3-4) 

-t l JI! ii! II'! :IJ 
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Sealing the Branching Trench (Power Cable Duct) 

Current State 

OP+10 
~ 

Main Trench 
(seawater piping trench) 

.-- To T/B 

Shaft B 

OP+? 
Branching Trench 
(power cable duct) 

Contaminated water 

------._ Highly fluid mortar 

Underwater anti-washout concrete 

OP+4 

EJ 

tt 1 



Countermeasure(Step 1) 

OP+10 
~ 

Highly fluid mortar 

Underwater 
anti-washout 
concrete 

Main Trench 
(seawater piping trench) 

<-- To T/B 

Contaminated water transfer 

OP+? 
Shaft B 11---;" Branching Trench 

(power cable duct) 

I ~oP+4 

Work 

•The water will be transferred so as to prevent the 
leakage of contaminated water when the sealant is 
injected. 
Water transfer will commence in September 

Amount to be transferred 

•Minimum transfer amount Trench 150-160m3 

+Shaft B portion 

tt 2 



Countermeasure(Step 2) 
Shaft B 

OP+10 

"" 

Highly fluid mortar 

Underwater 
anti-washout 
concrete 

Main Trench 
(seawater piping trench!) 

<-- To T/B 

Contamina1ed 
water trans 

Filler material 
----~ 

3cd filling 
~ 

2"d filling 

Branching Trench 
(power cable duct) 

-

Work 

•Sealant will be filled in while balancing the 
injection with water transfer 

*Sealant selection and filling method to be 
determined 

1" filling 

OP+4 

w-~· 3 



Countermeasure(Step 3) 

OP+10 Shaft B 

~ .. 

Highly fluid mortar 

Underwater 
anti-washout 
concrete 

Main Trench 
(seawater piping trench) 

+-- To T/B 

Final filling 

Branching Trench 
(power cable duct) 

r-c-:-::-c----i Fi lier materia I 

2"' filling 

1" filling 

OP+4 

tt 4 



Countermeasure(Step 4) 
Filler material 

OP+10 
"" Shaft B OE+? 

... 

Highly fluid mortar 

Underwater 
anti-washout 
concrete 

Main Trench 
(seawater piping trench) 

,.._ To T/B 

Branching Trench 
(power cable duct) 

--

OP+4 

~ 
--~-----

After sealing the trench soluble glass will be 
filled into the aggregate layer at the bottom 
of the duct 
(October-November) 

O •~•in-~~~~~~~~~~~~~~~~~~~~~~~~~ 
5 
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Reference O 

Concentration Reduction Measures for 
Contaminated Water inside the Main Piping 

Trench (Seawater Piping Trench) 



Concentration Reduction Measures for Contaminated Water 
inside the Main Piping Trench (Seawater Piping Trench) ( 1 ) 

<Concentration Reduction Measures> 

Since the turbine building has not been waterproofed concentration reduction 
measures will be implemented in the form of transferring contaminated water into 
the turbine building from inside the trench and treating the contaminated water 
inside the trench. 

• Transfer to the turbine building 

If the concentration of contaminated water inside the trench is higher than that of the turbine 

building it is possible to reduce the concentration of contaminated water by transferring it to the turbine 
building 

(Reducing concentration by transferring contaminated water from the trench into the turbine 

building) 

• Transferred to water treatment facilities (existing facilities) and treating contaminated water 

Along with transferring contaminated water to the turbine building it is possible to reduce high 

concentrations inside the trench. This requires some adjustments since the current flow contaminated 

water is going a different way. 

• Installation of treatment equipment and treating contaminated water 

A closed system where contaminated water is removed from the shaft treated with treating 

equipment (additional) and then returned to the shaft will be created. 

-•• •l:l•:tJ 
"'"'""' 

1 
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Concentration Reduction Measures for Contaminated Water 
inside the Main Piping Trench (Seawater Piping Trench) (2) 

Transfer to T/B building 

l I Water transfer to T/B building 

watejr-~·-· -·-~ ~- -"'~ -- ' 

-To 

T/B bulldln. 

Trench 

Concentrations ·reduced to approximately the 

same as woter inside the T/B building 

Transferred to turbine building 

Water inside the trenches circulated 
and cleansed using new water 
treatment equipment 

New water 
treatment 
equipment 

It is possible to purify the water to concentrations 

lower than that in the T/B building by restricting the 

amount of water leaking from the T/B building 

Waler lrdn~fer lo concentrated RW building 

Concentrations reduced to approximately the 

same as water inside the T/B building 

Transferred to water treatment facilities 
(concentrated RW building) 

Additional installation of equipment for treating water inside the trench •• •l:l•:tJ 
"'"'""' 

2 
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Concentration Reduction Measures for Contaminated Water 
inside the Main Piping Trench (Seawater Piping Trench) (3) 

Method Characteristics Concentration reduction li111its ASSASSl'\'lAl"lt 

Increase in contamination concentrations in the turbine building 1 rench concentrations can be 

(worsening of work environment) reduced by half or one third 
even if they are high and 

T/B transfer based an dose measurements x 

lncre:ase exposure during piping work conducted in the high dose 
it is highly probable that the 
concentrations in Unit 3 are 

areas in ocean side yard high 

Transfer route in the case of connection to the Unit t1- valve unit 
needs to be considered, and may have impacts such as increases 
in doses in the concentrated RW building Concentrations can be 

r ransfer to watP.r reduced to the Si'lme level as 

treatment facilities Heavy load on current water treatrnent equipment if the contaminated watt'!r currP.ntly 0 
concentrations of the watrr being trrated increase inside the turbine building 

lncrf:.'ase exposure during piping work conducted in the high dose 
areas in ocean side yard 

Sr purification possible with right media Possible to purify the water ta 

Treatment e(Juipment 
concentrations lower than 

installation Installation space these to be secured 
that in the turbine building @ 
(depends on restricting the 

Increase exposure during piping work conducted in the high dose flow from the building) 

areas in ocean side yard 

•• •l:l•:tJ 
"'"'""' 
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Concentration Reduction Measures for Contaminated Water 
inside the Main Piping Trench (Seawater Piping Trench) (4) 

<Trench Purification Equipn1ent> 
1 . Survey of 7M loading dock 

*Make opening 

*Sampling (Unit 2, 3) 

2. Purification equipment 
installation cornmences 

3 .. Water transfer equipment 
installed 

4. Adsorption tower manufacturing 

5. Purification equipment installed 

6. Purification commences at one 
plant 

7. Newly ordered purification 
equipment m<Jnwfactured 

8. New equipment installed 

g. Purification commenci:::s at 
second plant 

<Transfer to water treatment equipment> . .. 
1 _Transfer pipes ordered 

2.Pipe:., purnps in:.talled 

-•• •l:l•:tJ 
"'"'""' 

July I AL1gu~t Seplernber Ot:lober Novernber 

Water sa1~1pled from shaft next to Unit 3 turbine (7/10) 

T 

PE pipe laying, valves, shielding installation, power 

Purific;;tion cornrnence~ 

"f Purificilt1on comrnrncps 

PE' pipe laying, valve;, shielding installation, power 

Deu;;rnber 

4 



,,_
 

.r:. 
(.) 

.._ 
c 

0 
~
 

°
'E

I
­

-~ 
p 

O
> 

c 
.+:: 

c 
·ro 

L
... ·a. 

L
... 

Q
) 
·
-

0 
-ro c... 

>
.>

 
'­

-
>

 
Q

) 
'
-

-+
-" 

ro 
""C

 
ro 

U
J 

Q
) s 

'-
ro 

ro 
0 

c 
Q

) 
.._

 
·
-

(f) 
oo 

E
 ._... 

a> 
ro 

O
> 

'
-

-+
-" 

c 
:::J 

c 
·­

(J
) 

0 
a
. 

~
 (_) a: 

~
 

c 
·-ro 
~
 



p 

-

Measures for Early Draining of Contaminated Water from Main Piping 
(Seawater Piping Trench) 

Unit 2 work proposal 

-

I: 
131 

1. 

D 

v - -

if Cable tray 

D " Jl! 
I_.-./ 

Vl 

' 
/"~ 

.., 

O.P.+1 Om 
"'<"-' 

~ 

Are;is to be 
filled 

. '__.level of accumulated wat (' D +., ·~ 

O.P.Approx.+31~·~ 
" 

. 
" ro 
J:; 
Ul 

II 

[]] Tunnel ~ p 

11 

Proving method through freezing tests 

1 

__ 

1 
__ . 

Waterproofing the connection to 
the building through freezing 

:« Freezing water in gaps in the earth is 
accepted practice, but since this water 
has never been directly frozen ... 

2 

Contaminated water in the 
trench will be transferred 

3 

The trench and the shaft will 
be filled 

The connection with the 
building will be thawed 

and then filled 

4 

•• •l:l•:tJ 
"'"'""' 
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Schedule for draining the main piping trench (see water pipe trench) 
the water (proposal) 

·<Tronsfer IO w~ter ir~atrnern ~q~1prrwn1~ 
1 .Tr<1nsfer piping ordered 

2.Piping, pumps installfld 

September October November December January February Mor~h 2014 

PE pipe laying. valves, shielding install;;it1on, lowfir 
f~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~+~~~~~~~~~~~~""~~~~~~~~~~~~~•~~~~~~~~~~~~~L~~~~~~~~~~~~L~~~~~~~~~~~L~~~~~~~~~~~~ ~~~~~~~~~~~~~+~~~~~~~~~~~~+~~~~~~~~~~~~+~~~~~~~~~~~~~~~~~~~~! 

W.itArproofing (method, f!ff1cacy confirm.it1on method, ripingtr.oncrete impact nssessment, etr..}, 
<T IB Waterproof/filled> 
1.Des1gnldel1berat1on 

2.Testiny 

3.Work on actual facilities 

-•• •l:l•:tJ 
"'"'""' 

filling (method, efficacy confirmation method, etc.) 

Hold Point 
,/(adequacy of waterproofing by freezing) 

I I I 
Connection waterproofed (Unit 2, ::I) 

'YWater drai11ir1g 
cornrnences 

' 

2 
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Issues Surrounding the Early Drainage of Contaminated Water 
from the Main Piping Trench (Seawater Piping Trench) 

The following issues must be addressed with before draining the contaminated water 
from the trench. Beginning in 2013 methods for waterproofing, draining, and filling the 
trench will be examined and the adequacy of those methods confirmed. 

• Waterproofing the connections with buildings through freezing 
- Stopping gap water in the earth by freezing is an accepted practice but we have never 

directly frozen water __,. Whether or not this is a viable means of waterproofing needs 

to be confirmed 

- Impact on the trench and piping during freezing 

- Method for confirming waterproofing after waterproofing freezing (because there will no 
longer be access to the inside of the trench) 

• Methods for draining and filling the trench 

- Hindrances to installation of pumps in shafts (pipes, supports, etc.) 

- Groundwater flow after drainage and until filling of the trench 

- Methods for filling trenches that have obstacles such as pipes 

- Method of confirmation after filling is complete (because there'll no longer be access to 

the inside of the trench) 

•• •l:l•:tJ 
"'"'""' 

3 



Freezing tests on contaminated water in the main piping trench 
(seawater piping trench) 

• Freezing test objective: To confirm the validity of waterproofing 
connections through freezing 

I I 

,( ···L•~l 
11\I • i 
I , . 

-.·-11-'.,'· 

. 
- .1 J ~-

... ~-,.c-. 
"'.:": i 

' 

I' ' 
I 'f ' 
I . I 
I· ' 
I • 

I 
I 

I • .._ 

Inside the shaft (top-bottom) 

Things to be confirmed to the test (issues) 

• Whether or not waterproofing is possible by direct freezing 
of water and waterproofing performance 

• The impact of equipment (the pipes/cable trays) on 
waterproofing performance 

• The impact of water inside pipes on waterproofing 
performance 

• The impact of cooling from outside the trench on 
waterproofing performance 

• The impact of the number of rows of frozen pipes on 
waterproof performance 

Execution Schedule 

• Test plan. preparation: from July 2013 

• Freezing tests, assessment: from September through 
December 2013 

* Freezing will commence in September in consideration of outside air temperature ... --- - ,,., "' .. .... •• •l:l•:tJ *Photograph taken prior to accident 
"'"'""' 
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:t~r!ll j-. ~) C')t/f ~ts:::__ i· t 0 /:__ ?i;if) 7 7 _7, -=-f- 'Y / ~~;j-:-t {:-13:.!.~ L t=-:tP'J:li} .}--: -J z, ~ 
:'.-j! >-~:r A<.~ 1: 1--.t. i'I'.i~_l.§ff~'Fittc>)/1~ ,tc ~ 1t ~-TJii'T .. ::, , 

ft ;}3, Jlli T r-;·1Jz {1!f t,-' ~-; <0 {~ ;.~ 1..- -, ;J 'ti{'.(;/) ~:,.ht=- -=- ~ !: · ~>. i;IJ ;_t) 7 / Y ·----.rJ> !tJ ·~ ?)<. :n ft it:1~·> 

7'c ((?;·_~, f~J--4 Litl-".:_ t ~<J-0, 

7) ii\:!i* Y / / ~;:, t1,~J-::..fil11- ~=~!.t ~ 0 z--:.. -ct.- 't=- t) r,1)--c:. hJ-tt·r-I-.40W ts: ;3-:t. !_c: t •.0 f:: JtJ'~#-J 

0 ~-1 / -7 -;::-, c:h 0 n>, i-lli 1---~-T ;J<:fi¥L:_ itTiCJ' l- i'.::iCfi~}!11'ir1~£t0') 5'~;k e; in'W H-1 t L -c -1l'R7: _:_ 1~ 

.El-J ;_;. _, 7) Jg;k 11 ::/ lJ iJ:, ii.7:-ltt·i'-f_i·fie{/_f,; '2:!~]·{¥1-J Qt.::. if> <'YitZtrm-c·;-;t1J:' ~ ';t·--::_(i>, i".!'f i·~.i-§ij~~ ~ 

o_-.,_11t A< 1-' µyw-1- 0 1# 'ci- o) j1~- -a·:·:irl'l' J.tti 1:' fi -'J _ :t. -::.. . ;-~ 2imJK ~-J / -7 J~J 1m (.:. ~ tIT L t..=. ~# 11_ ~ 1- -::­

'Tf:1J+21R~~ .m:-Y f~~z. -r ;;i :::: J_ v; ;;m :cc\,·<'> ,fi-~ -~11•~0-.;r /s J t.r: .tJ, Jt!'Wttiir:i :J !l'l'1:~:#l f!Hf1Z 1 

fr~-J. ::": ~ H :i.i c L, 7=i ~li'C '.?' .:/ -7 (.:_JJTtil L t.::Jf'.{~_-i§:'l'i!!tJio)j'C:/}( ~~1J U) 7 :./ 7 :.:.f-!5-~---:J- 0-

(9) FE:i!m~';t{;W 

·8;rJff; r·t, ~t"'J rf:jJ:E i:ti:i¥J.ii./J\ •:) 1t·~-i:_;; ~, ~~rit ,Efl r<;Tff.I'~TI!f, t:: ~' f~~-(_"· ~ 6 ~n£ }-: •I ./S, ~ ~ 

~A·~~~&u•••Mtm ~~~A•g•~1~, ~n~nw~~--~~~~~ra 

~'tjl ii' (, '7:'d;:-J ;:, tt't-b\l J--" i , • ,'-ff 1J-1 rBJ ,'T E:$J~if) ,5J¢-1:°·~; ~-= .l:_ (-, 'J;:jJ!\'i i-$- if--_::::: .°?J l \ -:- t_., , iifT il, ;;j •if) 1.IL 

~'!&id:.:.~'?, Hlftfl/}(UJY!:!,J.'.Li~i:rJ~§t:o.:~~j-~--j-.::,c ;ti:_, rtJ*;;~~ff~~fiffi~(-l:, -)i.J!~Fli:1ff 

#_7:._ :J):i;~f>Lt. ;;; - t:'- /-~p ':';; 1!) :k {-:{o->~J~i_lL-'-\-'i"IJ1c 1J-<..JB,J.fKl:fij J:J,7~<'>UUtl~ ::\lf ~ ~- ,~: L !J: 

t><-:C#Iln-~-Z>c 

(10) "E/~-{ J[,;r-\:'.l(}}.'.I!_~{ill 

-t,;-<,.-; :!..--:J'.t7L!J.'.i!.~;J:t11J!-;t, 2 >;-fi&.&-z:J:~ l;-ft~C!)jfr;--7f<ITL'ff :, v-:;._,--=-f-i::::i'Ttl-J{L-::t•.3,-B;ft_"'J.:_t:J) 

i-i'J~l}Z :_:_ 2; .T ;h 0 bJ:.Jf.J-11:~f1·~f~E!'.r ~{f ~"X-;J- 9c !J1-Wl ;_:_ -=-J'l- (_; ;- L--- / 7·A i!')f} ~_;}( ~ 1:[.=J_I-~­

Q /.::_ t/J, ~e,. ~ 1 1V::'\;J)*1_b]:lt~ ~».. -Z:}{')~~JkPRf.fili\'i:1~ /---.{J) ~ * :fi: ft _ii&-J- ;;, ~L 'ff ts: h'l: ®:-J- ~' ~ 

i; J,;, .:c; -~-{ ;[_, ;cl,::~r=:t'i~-zt;:-J::-f~,4-l ?A~~:f+7"~- /L---U1l·4t ;~ ;.:_ i~ i+:l L ·-c \, 't:_ t 0') .L , 0 0 ;._:__f!Tt::: 

i~l~~WAL. ~*&'ffl·~~+*u)~~~OO:fi:~~L~~~~~6" 

2. s. l. 5. '.c: f±'. ffl $-t / '7 J,,ll)} ~Jfif~'ff :Jtli~'lLZ. ~J;;it A 'l '/ -:.-:·F;·,1i;::Jiliitk 

~m~t~~A-~~M~••1~. Rm~~~~~w~~~M~&•, •m~~~~A 

r;&~tt,-J4f?~fflil!i;tt-c-·:f~hX:-·J 0, I~ A 7 ·J YlJ-j'~Jft['{iJ.111f:tl.ki fl::: Wll'i'ft!!i (D), )4if 7, 7 '/ /­

F:'f1%'bl Jiill~x-::--mr.t--i-0. 

J#,7.7 '/' /E'.'}~Jki\',J:rf)=f=:~f.tti.~~-:t, /-;V f--."<:p)~itl;fiffl-* (/-1V i..:';::p~) j•~:_.-;~~r,;i1* 
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(!) Rm~t~~A·~-~~-~ 

a. f±JB~A--z-;;/ 7 J.,,n}k~t;\:{F,Zf,'.;~1fifili~ 

E~~t~~A·g·~-~-~K. t~~AW~~ft&U• t~~A-g$~ 

-r:- ~!_;.:_ -r- 0 r:.} ~tr;$_('..* .Iii ;tr-::-::,. 7 1,, r:& :g-:-tt- ~41-'l11f1il!i[l:/-.-...f1- ~--1 ?S t ~-If) rd~ H'i'~'r-

0 t::... Y°>\ .:t;{ 1 j f.:_ IJfff~)f ·-c:-&) ~) , 9JJ:.1§ ±-% ~ [';Z ¥) :J:& ') 7~ !/)U ;~l] ·$ 7 V-- : .. /, -t ::, .. r) J_,~_-1{ 1§-$ 

[i:r~ ~t~if) _;-)ki 1.k:-:. .. t ;;:; i"Jt:VP- • 1." fk ~ ~'..tffl!i'i ;:, ~ [;:, ~ /" 1' 'tJIZ03 ~ -h---r <> ::::i ::/ ;; '.J 

-- i-:p~;;~-:; '7 7~;.l7_1v_.1>;-- l~~i-=---C-flj'i;X-1-0_ 

h. f±_.E§~t'i--'"c?/ 7 bl\lk3R'.tn:-ll#i~~"fJ5'.riU 

~~~t~~A-g%-QMtiB~~. t~~Aft~$ft&U• t~~A-g$ 

U!ii-::::. --C 3£f+-_-t- 6PJ1$.t:rr, if.t~ -f~ ~ l;f['.2:1i!il ~::::. -c *'+--1 ·'7) -=;:),.:Jjt~~ 1£:--~X: {i:<t- 0 rfiif+_-fiE~1 

*lk -:.:ri::1!!'. /'; 7 1, U) ~J.!E.}iillri:k-¥71' ~;,t tD. :~ tt ~ .:f o::-o; rr~ -r"fRS L:._&T-~ ~ 1; ~1 htI~st---:::· &, 

YJ ' Pf>. ~t?;, c6Jt'EiiE:f~E):Z_ t)~?Jl~ 1J =;· L. :fi: Eb.'. i) itz) l~d; 1/) l'l'..:t <-1 v- :./' ~---- t ·t~fiE 

~ ::t:J--J- 0 :-:i '/ '.7 ~! -- I· 1<~;],' '/ / ~,z )J JV/~-- !· ~ 1-.::. l:. •J *~;:j(:-;J- 0 ~ 

tt. JJ, tt,Ef. 7tr~ ~ 7 1,, 'l<:.Z.~t~-Ll#f~~n'L!F\tl'J>L,~ ;:::1t~ C -c::;g~;z-q-6, 

a. :i~'.~:\i:L'llft:it:!:tTf,lll (D) 

JIT~'::i:iRJfl::{¢:!\':'f~ (D) i!, l~'f !~'!J; ~ rf)efl~i;l.~'jt,: .g<-c:-·9€ q_..-_ !~ /"-~ 7, 7 ·/ :_,-~ !# _7 7 ·;; :._:· 

-r:ff*'bf ;1tE~~-"~:l:t--J- 0 -it -c·u)~"'~, ~.71~-:J- 0 ~'otfm-c- .v) ~; , ~ft>Yi't W:o!f>11t:·1,;=~¥: u)~"i:fr1J -~ 

I~ -c Jt{ ;~ -7- r1 -'2" 7, =l=: ~)'.ll i.= ~'..t@: L. -c 0 'J':::. i\2:f~ 1: &.:11 L -cf±'. _R--i ~ 
0 

.f J: :.!'i, J]J:_fft :61 it f4; 

ftTI\!¥ (D) /;:t-:/_, 0 -'.__-: /, ~?& b[S_ t -f'f':-f;¥@-(" ~- 01::: t/)' -2. G i#fii'I ;}:: ~P.T:tf L- -,::-v I 0 ~t#. 

h. .:#:.A 7 ·/-/-di'ff;f;"Ffffl!it~ 

e-f!,,;, 7 -y :.>-ff:f-f%;g-._~trr~':i,--t. _11·~_:::-', 7 -;; :::;:-12'.-0:I_fl_Uifrr~1i~----n0,J-{) ::E-c·u)~fl~-H-:'fP.TJt::s. 

-J- 6 i(;}:~ftij r L -c~\i.: ,'~---} 6 ~ Jff A 7 ;1 -:/-B#f!t',11f'1itf2Lt, 7, 7 'l --/ltj'+di' t _!Y .& t)~-;t-:-/ 

-Jf .A Yfl:-l_II%~tr' ~:J.:'ij'.--J- 0 /~ 7 :;; :/tffi:, J±'[1~'4".A~: u >~1*1¥ -'.l·iJ;{'.#<J- 0 ~f.r,j]t;;R-c-f~,'!_l(-~-

0 ~ 
!J'.~ ::.z 7 ·y :;:-F:J'i%'bf )j[IT~-;tu)!f.iJF~t~f\*:--t, ~-:Zl>ii! :.: l: <! ~fi11Jt>~WJ ~fl~ F$ il:<i- {) = ~ h; r'.t 

;, • .t ".> . ---~~HrJ :'-: l__, -c p 11=:-f!::::-t ~s ~ 

;-j: /:::. 6fi A 7 ;/ :_,5 -frff¥:~ )J'i_IT~';[U)°F8:/lff ij:, ~jl :*J 1:-id± f}:~iJ' ~J~m-.::: $, _,lj:~ _l--Lj{'[;-01 

"~iiiji_ c1-: t> tt:*'~-c· -2' 0 -f.;t;'t:k: l:: --J 0" t t::_, 7f-ffG·~11-9'.~*:1I;t£-f':-lJ:, 7 - t:" >--~ill":> <J) 7k 
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t-lifIIi' A<f&ill~Jtt, !~FJ!'&~W~-:;-1;u)~-:iffln1:-I~ 2:, -,~ r/ ,Y -- 7 1 :<.i-!ti;1tt>~1J~ L, ft'.,' 2 ~ 

;{_ ;.:_, -i'l .:_, 0. P. 30m J:J,J:JT}f~l-:'Jf :=;t,t@:-J Q ~ 

i1ift'l;Kf}-G'._1tit±, 1C=1!1'.';&t6'~, iltift:fJ\~Ci"!Lf:=_ O.P.1012 O)~-IJ Ti:~";t:o'.-J-6~!i:{.i11Ji-:---_)t-> 

--c Lt, t 7 'i - =; 1". ::::(¥$;'.J:Z.: = J~ :, Fit 1k ~FJj± -_r 0 :":__ ri)f!Zii:'.Z:1JJ;i~k~1}:1 ::i\2.'~-t- 0 C· i'. t=, 1,,. 

r7-'/ ~- 7 -1 7"f_\1i,t: ~ 1 _@.l 0 j_jtif.!Z r.rl ~* :: f,ffl :Z, J...:{-lliEZ~f~ t,·~t±:: 1-=-P-~U-.tt#ft] ;j<:ft:i!'&~TI, ~ 

;:'._fil~~~i# 1l: L, ;tS.~*®::=-----H, ,-cL;:~"i;~-'+ ~:¥]d) ;-5 :-.. l: := -t U }T;~7,f\.{/)i_;ff W~li}j±-J ~5~ 

(2) iJ'JJil (rJ~J1J.) 

i'J-*,if<J[!,II~f,W~ UJ ~; -f:;. 1(!,J'!E~!IT(--:~ ~ J~1 Uirt\l:Pl) ;: ~ 0 ~)tff;Qt~. (¥; u J :oJ~'!i:.D~(ft.,_ 'i'Jdffi 

.=i:/;.; 1)- }-.)E1l)\tfil;J>J:=~®:-J-3, tk71<-(l::~@.(i, 9r[::ft1il°:/"?A~--''i-/ f--./~ry::z,AJ:=~@ 

L --ct- '0 t=- /1), -ti !.P.l (§rtlJ!?.l) (: J: if j' t/ A U)-rr::1)0:{i,1zfg_-~- 0 Pf ~Et.'.:::1-.t r.7) ~) 7,:\, j" r] 7. i;_r)z-j~ 

r::. ~'t'- t '' f;** fl:::~~~~tHm ~ 4 7,__ -3 llJ!i§·l"'l/J> c) ~;;;~ff ;J, f*7X 11:::~@: CT){~ Ji:. ":·i- J)i~ft ~=r: 

l ', ~±tf~(~;: J:: 0 {'5~;.ko J/,\ir X. l •!'.JJlL .Y l'-X: -~ ~ 

2. s. l. 1 _ i iFii42:,~Y2=I!l'.~':tiffi, rrW~'i{!Fl c ~,. ::.,,.- 7*1 ,/k_ ar,s;_m:~;t'.ilf, (:Ji.lif'f2'.~, :f#7~,r, :., -f *) 

( 1 ) ti'i¥ JIT·~!t'. 

i"JUJ:._;k'.12)~~-:if lPU. ~.TW~!i:fiffi.& cx:&1iilf~!;tfiliJ y tAntT ~:: f~~:t. ! 7E ~J+L® + }J#.!i'.'..iffi :-=-:i-1--r ~:: 

12:~;-fl.::-i1'~JtG')~'(>iYJ ~::}Jl•-C, ~~~?.ill1J_l!~f~i-::.11:13-J---,~)-'/ 7 A ~ £15;;f,~'.1:r-:;:1:;;tt> 

;~t,;;J_ =-c>:i1~}-;.-j_1;Jt.,t~i:t, fJSMES,\C-1 ~~J-l--Lim+JJ~f.ffi.l1i.tri- l\t~i- · 1£g~)J;!ffr~ (_I:)_ I-, f~;t 

dt · itii'..!:Ttt!J .~v-~~) -c=·trrft~:ft<S ~)cr;-c-tJ>Ci;O', t~at • 131:f2:1Jit'8-:J:, 'A1:i+:t~£A ... ~ L 

?/f -_;, -:: . i~lt.t .Z.l±ftl L -c i,, ;s ~111l'C::. ~ i, , -c ;J, ~at • ,~~1~-tfro-> '.'i 7 7, J -ti!ki5t:: 3 -c·(/) 

~!''.rlti~-f-f;,,, .Jl--$:1~t,t'f:J- {ffi:-fl.:::'.;:f;~-7..., ;f,-'} =-f-; . ...-yld-W:l 1:---_)t-,---::i~J::. 'ii~k~3ffffi;-=_)JD~) 

-:it&mu:rM'o/i=,:..: •) tHf:tJ;~-;:. '¥: ~::,t;:l-' =- J-: ;er· i-) -_,-c~f{iI:trr1 ~ ~ =.v):ri~. _;is""\-' WA1.kM!111,::;.2 

).;tt,~, ;1Uit:ruJ~;A:~~7-,·--'l~Yif:J.:..J-·2~0 ~_,C'),~ L, t'l'-f;Jti<ti'i'~·~ i.f_:_, iHf*;';·i;l.::_--_)-o-\-C(t, 

fct .t,;, l~j~j;j;Jtr ;_::_ ~ifil L -c:::-ftff: * i!:::UJ~'i\ ~ ci'f{;tti-:J {'.) 1t-'!t,'2:7)' (;' mt+) J JC~['.i;f---c u;f~)H 

:J:.~·'i!i'.n> fj', :, ··,tt:rt Kf~ ,ttJ -.;- ;;; t£fTi t, {ill#*-: cr)f~ ,ttJ J~;<J·':;, 1!: 1£ m ~ ~Y-'-=>, £::.;ig~~!.i::: c -cA 
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~~ ~f--f -) =- C -(:', ;pt,1:f01J'-jl:'7)!,jf;.;z~ :.::_ __,_) l- \ --c C')rl·!' {Afi & f-j -) - ft j',;, ~-A_~~O)$h~;-: ~ F-)~ft 

;:E, ft::= i)) ~_) -c i ;t, X§fJ!.~~~·~-0 := .t ~«I}~§~ tR. ~ti' ·) .:. .!-: -c-, lit /.;':t-:t- ~,'ltf;t;<t- ~) ~ 

(2) ml-l:;t;'1..;.:_ 

ji)fl\:Jk :t}}_!l!_~-:lf-WiJ~'3:-j~_l;\t•J- 0 t;£:#?j:O) -) '0ff~~-J·l:'.f:47'Jff ~ :H,{:J, >)- 0 't_) 0) (~t, f JC~J--'-J -~ +:JJ; !;;'IT 

KQ1::::~';-3 l'.ffittJ:;f'.i_:~f5f11-.! <!) H :; 7 :7,H::J ~ G0K'J:fim J-: fi!:@-----5it ~_,;fl Q._, ~J~·~'t-&'.il:{iffi--J 

,:, \::_ ;};, i~ ~ -:: (;t, -JEAC~60 l _J:?: +)) x~01-fft~~;t~ 1-t.kf<;r A~~J ~ :::. ~=::';/& L -c-!'fil::@'Sffi~:t~f{rili ~ 

11 ·) -=- cl: ~ _&/..: .!-_: -r Q ;0>' :O·V-{J;I-=F if::, ;if 1iJ!j Ji !ft:=------; I, '---c ·J:_-~e§ ~ =. Ji-:i ~ J--Ji-t-=- tJ (f) -c~:: t*m--J Zi L H 

-cti'f'.{Jli & tJ- --'y ~ X>l'7#~-~-t !J> !:_;:-1; \ ':"·~: 1);eM :tJ ~= -L -=i -c , 111-f'~>t'-l-:t:=. f+E]-_J -3 ~-1: {Ii;~> -c- -6 !_t l 'K:Z1~-€: 

~st!IT<J- 0.l#.:ff(_:_.t_;l -,-c lt, !=!J t;fE~~~-; 0ft:'.'-l& f~}J--J--J-0 t;r:_ t·- L., ITiH~t'.'t~Wf~-;J- .;>,_ 

:t. t-=-. -{';-t!?;Wict~f::'.--:>;%!.c: FJ-tii·f'+ ~ D'W:f-t~-,;· 3 f-=- (;!) ;;::: • tYJl!; ?"'. L -:::- J_) __ T rf) )J:21-:-:::~ ------5 ~ O~--! 

• 1f'J-t1~1E~- 'f~JD (tt~~~c:u,11t,c., ~111 < -r ~s, >t1trfM"<J k-1--i:-•~ ;2:--t: ;~ < J-: 6 ! 

· ~}Jt;-~~l--,i~j§\ 7}._t:_,Wlf;,\ffl_:@' (-f'~~tr-T/1';, i?+tf~-C'!fjjfi:'~l-9) 

• 1<¥-:J11\j'11;_::::. ~) ~!£[1,- '-11'G:JIT 

• £1.\L: l.::. J:: 0 PBi:~ ~ ?);£.:. -J- 0 t~@ (;E =:- ,;, 7- A. 1 < :.--- f~l--=- l: 0 ~C:-1t-7 :.f,-- J, ~.~:w;u)~'J: 

2. 5. 1. 7. 2 f± ffl * t Y r:7 1--.1!11 ~:f"0{.f~1'f:J&i~'l ¥_CJ\~ A 7 '/ :.;·1:-;'fi.li'ili.~ 

( l) -t;J~%\rt 

~'.tfh ;pt~/ r/ 1--. r&~.t~fj,~'1f~ft~1:& tY_~ 7. 7 '/ :,.: 1tJ';j,XJ'1!.~ 1:-ftt;:nt-r 6-ttf:Wif) ".i t; !Ji ~-~'+.WJ 

'ff~ :A:{J-~- 0 ~~:~t, f JC@_J+-12?-: + J _; ~st{f:TI ;_:_rj;j"i- .:i tJ,:-f.!.f ¥;t;g~ IE y, 01~:; ~ J --c IE Y:: 0 -7 7 ~_,, 

:1 ~~ C:: f"r:~-----:5it i-:)r~. J_fj-l~~[IJ :-.: !__. -c -;/ 7 .'.-'-.. :1-~Wi--=.~:;f:t ~;j~" 6.&<t";f;;·ii!f; .T:-·~ 7:, ,!.:. ·)- ;.=~~+-·! 

0~ 7]-~~-ci~:__.ftl--'{)OJ;~,;,_t';0-'#Jci"-:.:.:~:31;\-ctj, ifutft. ;::::.)J, ~J+jf#tJ:E~~~@:L-, -<1'5t 

;::(!11#L tfr ::::: ftf -~ r*'.~1',i', ~i£ffl ,_:--- 6 2-: ::-: {, ~=, t/~~cr)FJ:;it, ~ft. ~.):@:, {~1\: ':"·~; cr)YJ.i°!i:V&::::. 

j3\,- -,-c' i'~VJ f-f.: 1; e) ."!:'. t,!~ •"") -c \,--,_ 0 ::::. ,1::: -8::f!]t_~g L' -7 7 ;;:.._ 3 m1* ~ iri:¥ J-,_::), I C)-1Ji'-j§-51ift tr-H 

/=- -tt- ;_;. -, :t. /-=-, i-6-'ff?#S: =-----=:>:. '-c Lt, J,lf$! ;1:_ i, 'Al!'.iil:':"·}- ~ ::?J '-- -" -ti--,€: f;::--i'. :;:-;: >\Ji,ffi k !, ''!j:liJ t__; \ ' _: 

2::- ~ t) ~-:i --C ~f-fml 1!::1T~t ·) ~ 

(2) iffi-t'~\"'.r. 

.\i:_l¥,?j3=~ Y fj .1~ r;~3j$'1{,-f;{~i7J!i~, Jg A 5' >' -/ltJ'j~;}".Jif\'.J: ~J:fjfh!(-.J 5-ti!2~rJ:, f ~·~ffl t)-( )-·J::P 

,':i'.!!:~7: ;._:_r-fl'J- 0WJ&;~-;t~1-# ~-tR'5f;t J (!) n -7 7 :zt~ ·11 u)g-\i:-'Yil ,~ f:\Lttt----J; J i'..Jtl-0 ~ 

~±:.it ?tit::/ r7 l,.f_fk~.t{'f fj.~*i1fif.\:, Jeff. A 7 ~'/ /!ti'~JJ~U</) iITlAf-'-_i=. F+9--_/ 5 0'l'iUll ;.::: Jh f:_ _,--__,--:: 

lj:, r JEAC46o 1 -~ +; 1 ~i02:fifiitt':ri~\t a1 t~r+-1 ,~ti..! i-=-~~t1,_1- 0-=- ~ ~#:L: ,~ -~- ~ t;, .£:, ~t-=-0 

c-c;t-Jl:__(~(Jt;::-JfiiEii,r-fJ- -J ~ a:::!:=-, ~~*:=~ ~ --cLt, ,£-1)/;::: J~ Gi'&:®~l'.JJ.:.i:-t-<'5 :-~-=-1:t.', '-Lt:' 
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2. 5. l. 8 t~-il*e) ~"]:!i_iii.--...o) ,~trt 

2. s. i. 8. 1 i1)~7,k.1.tY1M~1filt!, lti·fR~'Z{~ ( 7 Y :1 '1i'! ht~YF;?::!i':AA..i~l'. (f.t::~l.lt.'."Ff. ftif:;j-;" :/ ::-J'1J";) 

(1) ~4*-Ui4\.-i'tl:i;~ 

a. ml.i!YJt.\t~(/) Ffr.-i!;):i}t;f 
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f;i'. '.L 6X ]{) ~-s/m: 4·J@1TJ-t·.;;,_ 

b. !Jl'k±lli~-W :o/l-.C1J ft; 11 A[:.:_ .ct 0 T ~!1.!~A~~4X.f¢~ Ml:il, ~'.):' [B'.~"f ~Jr 0-: ~i'f ?;·ts~»J- ~:rn /;_ (/) 
: s. s ·z:t:-'f::Yl+Yri= 14:'.:_m-J· ;.;, :X\~ :-tft J :=-;:;-ci:.G (; r-~ -s 1=s '.(t**~i=-m11 ::-~if) /-?-ch_;: !I; ~-:r 
* L- -:: _,_Rd)::>, 

It.ii, 1-"@J:s-~~ (l)/CJ) !:i;JJ:~:~t:iTrti5i1;;-;c.WifJ+_-_,,~~'F7·fititlT (llliJ:Jt,:~:'.) rJ) 

f@:3.0Yl0 ,.;Gy,'3q ~@J:i:j-J-z,~ 

SX:ttl!.l~ W-1:71-: .::.:%-'' t 0 42".i:!Jfl# Ml ;;t, rk :-= tt -~ <:> ~.!-1n=1~f!.!i1:! < L:: _J:: ~ *' ~1J&Jt'. .Ml:hZ erst ;:;1j-1JJl 

1:::f< (y~}kU:f)i{,-'R) t=-~t:S'k~JJ#~~lf)1'L~ 1._.--c~+;;i:-~-.-3~ 

J:: ·)*lr);l--J~~'.-i1J£1:I< (~J::-:S~:::Zfl~Ji.L~,J: 1 (Sv) ii, (-1.2 l);?::;C:jl·~-J-:_,_ 

H 1-J". · H, · x/{.) · C~ 1 ••••••••••••••••••••••••••••• (4.2-1} 

H, 

: !-1¥fJli:t-: (m' 1 s) 

-~'FEFl=l tl!_E;;<~_lff( )-1-P MI/t-.tU>'{z< ~~-r:frtj :.::. i*J-r- ,3 '&ft~~Jf I J (jl 

i5-~JJ:f1if";:-J¥•}_'k:f-: ~1J>~~ : 0. :-31mi; h, _n.\:_f.-... : '.. 2ir.'/hj ~fj,-'~ t.-:. 

V: (.:::~~ L -cJ:j:j;_,\Q, 

{I l'.'ll, ,-J,1't:: l.6Xl0 7S\·1Bc;_, fJ\':A: 2.0X~O'Sv,'3q) 

;i: CJ : +1l,iti~J_t (s/n ') 

Q 
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H, ~ K • D / Q • Q · .. • • • · • • .. • · • • • • • • • • .... · · • • • • • • (1. 2-2) 

K 

Q. 

: ?2~n&~;zjf,\jl_n/J"• ':) Ji:/)Jif;.Jl.clf /---..(f)tft/~:{f~ ( K = 1 Sv' "Gy) 

: tRlt~U- (Gy/!3q) 

: --#iijJtiJP.,1r:t=i(f>#1J :7
, '/) X:i<'.ti/x.W _n (Rg) 

( y· ~-J1:*»~.::r--tJ>~~ 0. Si1c\' ffi::.P..f~) 

ft;jfA1IJBf!~Pl-iffl.tlii~i< :.;=.,ta·J-:,~iJfi?Xfull, (S\·) L:., (1.2-'.)):;t-c-3+~--JQ, 

H,,=6.2Xl0 1 • x /Q · Q> • E:< ·\\'Ts .. ············ (4.2-3) 

=.-=.-;::, 
x/Q 

Q., 

: fRXti~fil (s/n.1
) 

: __:f+i;)[!f;.~p,,1q=i{T)ifr-jJ7,JJ-}c_'x\.}/4W~ (Rq) 

E ;< : f-i ~Cl).::r-.-:f.Jt,;.\f (\lcV) (0. 251Mc\' Kr-85 ~f,Z,'J_:r:_:i-;v='i') 

\\TI " : JJ.:: iw r.l)ffltfil!.m iPo~:f:~U ;t : CJIP 1-'ub I i CH! ion. 5:; (T}fW{ 1:-' m (, 'Q ~ 

(0. 01) 

{3) ~-l'~'ff~'~* 

J:.l!CJ!) ;r,;({]lj M:lffi~l{ ?:J' _IJH'.: r=.&---:'! ! *X+t!!:!Jt ~'11-0) ~-l~<JJ~jt ~ ;y J·~~{Jll :.,_ :<:_ *B :!tt :J:~ ,1 _ 2 rt; 

~@Ji':'f;fi L /-=:~~i;#J!t4i:-l::KJ:~~ 11f4J~ ;?--c_'·Gf:~i'-{4h (€. SX 10 "mSv) J::: .Lt!li~ L -c 2 tiT 

s; .. tJ:.fijt'f? l~ --c ., ';;;;, 1!~, ::t- if) JJf: :Al t:i, ift ::;:l: ~i-rJ rf1 tR ~(!) ~'?-filli -r: ff~~ f;7;" //£.; ! \ -r: c:,_: ~_,. t-:. cf_; :J) 

2>, ~~isrJ: j ·)/JC:\ -~ L.- -.::-j l'{;ffi-J 0 .:_ L (..:: J: .:::i *X1Jl-JP.,QU! ! ·_ t'i ~!*: ;J> Ji;?,) 'L (!) 0')' i{J tn 

rJ'~~,z, t-:: ...=. ~ := _t .;o;,,-;ffr ;!f .A & L:~ _t ? ;t (/)~'J..--;;;iJ!f:;', >-t.-tL.lJ.J:.•= ::t: e: \. ·,-=- C:: -c· ;Fi .3 _ 

4 _ :-t ·F1j ~-ff zt ;p:, ..... <;) EJJ. ~"!t1..:.:_ (/) R"ifi 

-1. l . .-i. 2 ;..::,J~ L ;-".-=-j3-V/, ;6ii!l'.i.::::*<:1<.:.t.f L, ~LL "'-71Jftf~t.t~if < UJ 1
) .A 1J ~l=j./_~, .=._ 2 
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l. ::ts.:,-,-,~~)j~o;~-L$X!W_Ll]j 

,-1.:-;i,i f!}I ;t? L~' ·;;tt 4 s-t~~:f+ ;;If f& ~:;:tm O)fµ'J iIT'iSL't Jjz rJq!if f~·t'+. ;.=. _.,---_) \, '-:::JC ~,_1(-J -3 1, (}") -::- t') 

2. ~ 4 ~t~:k~tl I&#kii~tmo J f~j'e5t:UTI:& VNft:~1l!.: ----__:t -, -c 
2.l. t!JI.!£ 
2.1 l. --liJi¥.f~ 

~4 ~t~~:t'+F:i1'.&A'J:~·w;x, ~;tJ}EJ:.j:J;c.1*;,t: :'/ V-/~ff L, --t·.h.:f:'i-c.i·=-J~1 ·.--::-tj'lf)_~rJSVt 

& c.FWI·7'.ri-r±i-=- ..-_) i... \ --c r~t--t ~ 1--r :-; _ ~*:~ IR:t&~ittilin-tf~.l+l ;Jf~r+-::r-- ;[, {i'm -J ~*+ Ifil 1i & :...-. 

;tj j} _,~:-:::.~@: ~i""L 0__, 

·Jft'f:!·If:z-t&t.&e)fA-:@''.liJ:tr! & -c,'.DJf~t:t :.t, t~15\J,i-; ::-tlr;+~ L: L -::--~~tllib;~JJ ss :.::. _~:;r-s- 0 :J-ili~ 

J,~::;~~~-t"T ~ ~-linlli L, :t:§:f:}it.:t&t~;J'f>k ffl ~tf~f+-/- ;t.- ,'£ rJ~f:t,EF, iti=~-ft 7 ·y :r i::. ilk:.fi:Ll\;;;,;~ 

v , .:.. :I..: z. {i"taf, ~-r o ~ 
·7 v~- / o:~@)!it!".r& -c_,·,·wt~'i~l--:t, +if?~-J ;+i tfu~j:;JJ C l- -::: 9-ll-~±~'i:~ J-)-H_t~:;;f ili:}J Sd :.::.;;-t--t ~:, 

ttl!~;,::_;~fW.tf,-1.- · 1-::fiti;,, --:: v- >-- t'-f.f..ffl rtr~f+-:.i- i'...-}i_ r ,'<id-~ ffi l:tf~~'} 7 -y ~' i.:= l:& .&Lf J :;i,~ 

".s!'ti:'-.&lt ~ ti:i...,.:. C -8":'.f:fi'~~-'J-0- .:. .:. -.;::-, it.'.'.&RJ#::~i/_;W~g;:-1:, -7 v-- :.----:;J>m: 1~ i.:.-T' ::__:: 

tt:.. \-= -.'-.: ~1ifr~,::i.-_r0~ 

fj"..}:.i, 0;--'\'" A!/ i])f.fft.¥-i"LL-=.J")t -,-cil, :..'\- -'r A·'/ UJ:µ!f$;k-=.:tJ- l___. -c, / L---·- /J) 17-{ -'{;0> 

.::;.1Jlt!TLftl.-\ (3f--~-:;;,7t,>~ I' l-7:ti.\} .:.CY-filt~-L-c:.-\0~ .:t:t.:..., ~-yA '7U>t~t£;i-L-l.::. 

-~ ~ '-c r ;;;:. / v- /il) T/ ... 'l'- Ji rPl :,;;:.ff lnl t';I cl:: .t-ttJ L, 'J -1 -\.,. r1 - -_;1 -c ffi l') T ! Y ~:)ti. f.=- :'\:- -\­

A -7 .j) !TI!~~ _!!iJ-WH:t +;;J ;.::_ * L \ =- -!:: i·• r_), -7 /-- / ~ ft:u ;:f;,(j}J (..::. (i:~::.~\ .3 ~ntt;.'-=- ~ 1:' lit 

~~:rtit.:f1J:~fr!i!:1)~?-J1~, 1.~~lt:i ~ L -c r-~-c.;= i\ErA!o L -c 11 -"'.i ~ 

(l) mt+JJ-kf:ii:FJl·iii!fHg!ial-j~{1'f?"R¥t \.JE1\CJ4601 • f~-1984) 

i2! !!f, T-TJ 9f"~'.r-ff-ml-lit~'.J:3t~J:-:t!-fCi31- (JE.AG 4601-1987) 

(3) mt+) J Jt:F[ffi·lfiifM~'i:~l-j_-t::-iif.f J-n1¥ (JE\C 4601-2008) 

(4) ~'~ffil,Y~T-tJfJ:-fl#l:f.l?..1§ ~J:iit · Ji~t~+~ {JS~1ES~Cl-2005) 

(5) -~8;H-li~+ }JF9:1®J:ti.r(r ~i:~I · ~,'i;f/;j;i_t(, {20071:f'-~f:'¥.'tX) (JSME S NCJ-2007) 
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2. 1.2. ~N8l!l!lil 

i!!i1'4sH&V<1~. i!!i1':flt1tllt\\xl"l.S.'*ll\ (r.;tt1'<n- 4 - 2 rr::;;1·'Jt1') dJ L.il111/<-n 

•••~&um~tti~~T~~~•J •~> 1~~M~n~~~~. •~~~1:*~h~ 

,t L -::: 2 *Cl) jf-J,-:' ;<)>£1i:! t:! ,6 il, 1¥i~t )J (ciJ :=J:E1J-r 6 _, :.. V> jj- !/ __::.;=- t... r-" '.) ;"'.;\£(~ 2: 

n, }f{:JLfJ71;·,n=£?TT6.., Ws*liflt~-M-7 v-A(:t, :Jf-l/, '!;!- ~<;L--, 1~ o 0-cr~»X~Z-L 

3, ,?'fHFARli'\tnJl![\!:'1:[g] 2.1.2-1 i=if>·r. 
-;f !J ;, / & G" J~ o '.J ii., -fr h< 4.::1-:° V- JV & zy:~-:f-i v-- ;;._, '. ~(~ *° 0 --C:- L \ 0 0)-('::Clli'.;;;R;f, 

~1J }j~ := t-! ]_, -c iJ:, m:kft1i- l£:~j_~jJ1,_1l:_,;T) Jk ''.': /J;,jO:}JlJ;j-::i ~_; f..=;i;g--f}-,l _,~I) ~ 4_ C 6c, 

-;l ~r ~'./ ::.>& G" 1~ o v o) •~1-.t-5- ""4 1!!1ll-c Jh 1; , :c :;) ;) -;:, :t;- k 2 11!£ i:.t11i:~ -~st; J 0.~Rj)J;jiffij 

-c-fbY), @O 2 {:T.if";tf;t=m,J'ffjj-:~!tJ3". Y;PX_i;::, mf::~f-l'.:::~{f-r{f;}{;~1."µ=0.3 2Ti1.t£, 7f<.'V 

J1iJ:.ffe;:;~J::nt,1t.:mx :1 x2.t4=fcfi!B.~1i'•JWJExo.1s -c&;0, 

:f '.J > -/ & L'< }- r-1 U Ii, /Ell )Jip"J :=.1.:(:fi'J ,\: )Jf$J ~=- ~-j L -c iJ:, -~~f)ilj;}J_J:_ 7 /' :.=. .l. ~_) -:::-m 
_m Y ::k:f>fT 0~ 

v 

--'· < 

l'.·4-~l-Jrl'~'+. 

::: j 'r- Iii '>''.tili 

!; I 
-------

. ,;' ......... I/ J'\ I 

,_' ,, 
' ' ' 
' f-

' "= ' 
' f- I 

-="'= ----- -

' •, . '.' 
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? l,..,-:/;-d::_, './ l-'-/ _ _kf-"fJtJ:8~JJ't (~-f-,--;';ti-t 4 2 l:)~~:f.:}_Elj '-'j W ;---/,E;jjJ/Z-JJf",]'tii:: 

~it;J'.r_&z;;~t~tt;.:.rm-~-_g,-,-~PJ1~J :t>!ffl) ~--=-~i:ift0;fi.:St,r/)-::, ffi:::th:i':H.:. 2 -zs:.u;;lf--'.~-" 

;-J';6C:Ji0t"\,, 1-¥-i-i~)JP::=:iE-Jf-cJOs ~~C)-Jf-5-.,.-J:..;.-:___ I- r1 0 t·>ii'Z@:0t"~, Jt[VEf)J:P;;-:_:iE=rY 

---J-0- -!J (__,----:,_,·;::;::, 1:f--i;/', ·!j- 1~·;:,..,, I· D '.I -C::-fi'ii'8t2'2'L0c -:7 l----:,_.,--cr:itffl":~tlJ.'.! 2.l.1-1 

1:::::~-c;--, 

" t--· -- :.----· 1-!., @- /? A.::1-r v-- 1v & r;;~-fi v-- .1v L :-.:. ~ 0 --ct-' 0 u)-c·±t!.~r7, .J::tir. :1,j &. 

:Y:ttr:.1f )J :Pl(._:_ :ti- l---/ -c I J:, ~:k.{)11-li:~P"-itt: J.J,LC')7_f<. '!-'- iJ 1.i'-1111~-:::~_:; I~ :1-:,--f;----J -----...: ;) ~ 4_ L Zi L 

::·'i--,Y'J) ,:j:i_:j!ffij;-l: 8 {~\:"&)I'), ~{:_;J) -) ·t:; 2 fR!li:tf~"~~-~;j ~1.!§P:j}JfiR-:::=·Ji; >'), {filU) 6 f[;i;J(---:t 

J;t~ifffl--C·tt)~:~ :¢?:__~:::.. ~_:k_F,~ll:~~f*Wx:~ µ =0.3 .!-::-JJi,,1-x-, 1K··V/J:J:J:~·1h:J;rP-;:f,if1fl_:x 

,u x 2/8=j[!;Q:hF-,JM ii: X0J}75 -c:;-;7;0-

1-- Tl ~ UJ--8:!.!J'~i-J. 4 {~ -r_: :};') IJ , ~- <_!) ·) -f-:J 2 'l!tliJ~~ ~ S~ ;j 0 _f!jg-m,ryrtif.j-::· j;-J ;) , {lt!,U> 2 f[!;]' ;:_ 
.1;'tiPfl$00--::: ch 0~ :--j:i ;t (.::., )f{_k~¥ li:Vl~1¥:~ ~fl =0.3 --~ -1-n1---r, ;j(:gI-), !i:#'.}fQhJ11JM ii x 

p X2/4=JC;·;~(}ffi'il?iif1fJ:X0.J5 -:::_:·(J-:;/5~ 

1f--'31'&1Y1"c 'J;---:t. _,tfT/]:i'1!(.:_[Q-fe'.3t,::1J1t:1:.:.J:;J-L-:::-~:t, HJt.{~~);±7-7', :~c ~17, I~ 

v 

' ' ,: \ 
: .• ;' ' - ,, l\· 

' .. -" 
': /! 

~/ ' 
l'·I• ' ~ 

~ ' / 

'"" ' ., 
-----------------~---

:•: 
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2.2. 1ft't.:t I&tlkt~l~/J).j~j§-5il!Dt& ll;i*i~·:-t;-.::. ";>!, '-c 
l l) ~3-·J)f;jij 

~f.'} =Rt&~:-.:. ...-_)l '-.:, t11·~_(":YJ=~'l'tJI· ~$Jilli L, f.t:) J µ·i; frth ~ 1i ;-> -

l) 19::'.ffl-t>~:fl-l'i.lJ'\3Cfft:lt.;1J 

:~fl I&t&t~o ;t-7J"tt·~·~& u~~l'.#i:t J 1 ~ _;:._ 2.2- 1 1-.::./j:;-J-,- ;:~J!r(-!:i'f-ifi",S.::r-. ~1 ;~ V) .i'V~1;-;'Ji·bl..Q 

(4o·t:) :.:: :rt ta ;2:: 5[j~/v t:!..· soL: .!-:: T ;::>, -;;·t,. Ti!J1 ±if>til.l:";:;-.. (_,, rth' f ~ tF~-f-~-ii_-;J:&:t3t'1: 

'ti5~2' Su tr'~"r-W;;t:}J ~<J-0, -tt/,_,!tff,L,J;;~.t. JE,\G 4601 · 1i.-19X4 ;-.::.?1'tl \'31'3#0}J:5• 

JS'fifi/: j,gfr; I~ 1'' 
lfif:·Jiii·~~{;fo~ 

{MPa) 
;jtJ~ '//Jt 

j~.J* 

('{~) 

~~{:}_fly J&t/~-1'Pf Ji14bJ SS400 
201,000 n.1 50 

7 ; .. ..- -- .1, STKR400 

JfB{-,'( i'211ntn it: 7J if) .faiJ)ft ~"f;._L~:TJ (MP<i) 

dtif 394 
~~~':} J{,;: f,"5: 1<~-f~ ll:f !ltJ SS"OO 

-t{" /ulti 227 
7 [..-·-- _J_, S.TKR400 m t;--ii- 394 

71 tl";f 394 

~ I fjPc, 1:lt llt lL 7 H 
,' SS40t1 ~-,1v[i;:"1' 227 

-~ f,g ;;---tt 394 

:/ Hi ft ;t:. : '--" c SC'.Yl435 --b_- Iv ft{I 523 

""if 394 

" ~Pc. 1:lt It!; lL 7 f SS40fJ --'2.- /vrl~i 227 
·~ 

~ 
~J::L-F;---tt 394 

I[;.f.Jr.0.JV I- SC:\1435 -:-::-/vltT 523 

rtf: rf 1080 

iE:fT· :_,., - :v 
[...-- ~- J!.--9;)1 

(CR 73K-DHH) 
-4:,:-/vrbT 623 

#li·F!--tt 1080 

dtif 690 

fii.17 ;.,.,-;],.. 
v-11,~ 

-± /vl'KI· 398 
( I 'ik'2" 1\R .30.t..) .,,_.,, 

ffi{";{:!- 690 

ll211*-11·1 



2) 10 ~& CY-0.f i:fi;l--l :5-1± 

~2-t-r:- -fJ-!~:-r c) -WT1RtJ:Yt1i>f$)J:. ~y:~lli~m<P:--c J; Q _, 

_9l:fi;r ~1;t;11 ~) 0~ aL·:~~w:r:r&:r&mt::i ~u;'ff .w;f--=-.;: ~,0 i::--::-J:.) ~ _ 

tili iit/f~i ;t lfh-i~f-t!:~!Jt'J Ss ;:::. ot ;_;;, µj'"qJ;-c· 7> VJ , 1k 'I': 2 )J~.-f-;ft1_'it___U-1±J!!Jit:µ'f!f(;.:::.jJ-;·1;'-( 

7f -l1:±lli:~t;? ii:~ ]JD '.F:i----;J- ~, i ~ ff:f!i f__::_ i-l:r;'--::u)jfj ifJ -c;-,,Y) 0-

Y[f;ij-g=:: · 7]\ 'li±lli~ (NS }JfOil) · ~ii1h:±~';it 

· ~t:Rii-;J<.:!f.iilih'.f (EW :/7ii'1J) -J.GJ=:tll!~ 

42.000(kg) 

17,000tkg) 
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(2) ~W:t~t&~u>±lli'.irirt~:flf({!I 

IJ~tfr;,;t, _t{Q~;.t,~fii~tJT~c-7-,VC::..-t ~J3t'Wt~~-1~- SAP I\'J ~ffll,'f::.~-~/;Vff;¥ 

fJi·(:J:0Jt:{r_A_,.:;:-7 1-;r.-{f:i.:_,J: Vjf--f')_ 

l) "¥!Ir:=lllc'0J,,1Jtlli"">Ji 

~~fl I&t&~ ------o) ;,)_1JLririiti:~iJ:, M;¢:±ifr~~t ss ;;r_-;"- JJ -~ t.:.. l::: ~ u1~-f~t®1&-~ _-kt+_J--H!"'f 

Wtf1'r:i'§. O.P.40.77m (bf;::ft'P ff- 4 2 --1%f-:t ~ •J W L ffl 1J / ~- J){#FJn·J~!tLZ. ZJ'ffiit~f-'t_l::. 

_c 
) L-

-=- o; t.-k i;:::~::: ;;-', -~ '7 !, ;:._.., ( ~-t, ~T~~ I:X-#J. f;if il) ,l:1i Ji'.'i!E" ":'-:tftd:: ~ tL ~' J_,krt~::: ;:<, -----: 7 l, 1v -1::-

{_l. r. l1-i. 7i:r 

JO ------------= JO 

20 ,- 20 

10 

0 0--~---------~ 

{] 01 l tJU 0 01 
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2) t',1hRftS~:ttJI 4:-'i"·:~ 

)~-f:}_g;.J-&-t!fJl)f{2_~J.t;:ftfWtJT-~--T ;;._,-;~ ~ 2.2-2 \-::.~-J-~ 

ffftrr-::=- "f-· 1v1i 1:::::-- ~-1, -::-=:=-7<;v ts L- ~c .t' '.'J • ~f '.I -;,: :;_qR,J#f':li/;ll.: 7 -'f f !'~,: i;>'.!f~ t~<wJ e: Y) 

if£ f) ft\, -, };".', -:: ,-i.,') VJ , )J)(,i!f- :l}j_ll: 7 :/: = J: I) ;--$ l:_ VJ ~ iffl ~ _Z G t~JTI (-.:: ;_ -c \- ' ;_;; ;f-~ ,'/), -.:c -=-

s w 

E:><:N 
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• YE~~iJ:JT-;1.'.i:TrPJ~:= JG ~-J---.3, 

· f<l!.:~{.;'J-@._l~.t, [::<:12.2-1 t~/J:;'""'J-;,t;t;:::~7../--</ 1~1~-:~t:AJ;<J-0~ t-::..t-:.L, v~-1r.-l: $:~ 

C')iE:fl )f~<-">-·)--z ·~ ~-";lj-1~: :___.., -__ f 1) ·;; -/J) NS )Jiolfi: l.r: ;--, r1 U (_/) NS, E\V )jip"] i= 

---.>1..-, -::: /-:t. 2.1 .2 ,.-A-c-Jf:-"-=:/.:___Ej_-).._:fff-Jt:--'~~-l*-ttJ:_ f] ;f: if>/.:___ f@: ~ /1<.¥ !J;l1J ~~l-&L1'. 2-
_ _,____ __ , 

} /_,)' 

' ' ' le;1 f!" JGJ fjJ .U:at~Jt ' \SJ ' ' 
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;'Z t[::.~~ :/) * '~'--fff. +JI: tJ FR(t) 7c'i:: ~f 1'iffi L . .:C U)·Ji- A, ll>Jr ;::: ~,j-.-g- 6 't( "(:of-' F.s(t) [~ > ] _ fi fJ,J:. -c- 50 <~J _:. ~ ~ T:::t 

;..::_ J:. ".l :;;ti;~g-J- ~'~ 

Fs(t) 

FR(t) :-tt-;j:t;r-rmJ:. 17)J~~H£«>-7k ·1·-fE:i1:1J (k~) 

FH(t) :-tt/__,::lf-rtJi !-Lr::J~~O)i:t/v19f)J (k~) 

-:: R:(t) · -'i·A-1:1rrifiic<)fii¥~fi.:c-T-_,v':k;t i U)·u_-A_.ft:Jff.EI.J1i:1J (kNJm:o) 

'Hi(t)~t I ;i«l±i-=- t ~-5-trt'.;:~}JC:J:.!i!t-ft! L-C~'i'.!E~-, --ttf>--lW5~itr 

ssfss ~ !fl :.- '6 ~ f,_;: :t-s, -it!'--1;,,i-1'ffi:i:# :Y. r_..-:f;_;-~;:i: )J rtiJJ.~, t:; ;~ ', iJ: 5ffe: iK 1§;.::.. 

~t 0 i:=.:tlli©:W:Wl:tt'f-frtt: L- ft t -. 

-: s/t) :-tt-/j:'.f,J~-rmu')fqttJT-i=-'/'-_,VW:#; ;:::f".c:ffl<JQ-li-/vlff;-J.~~1J (kN/m1 ) 

1, : :fil1'-tlf .:;:- ~;:--;!.-- ~* i 1_.-;;:~-l;IJ .:;)-t[ I _-:_tFrtJi O'Jft -~ ( ~* i UJft 2:) (:n) 

ssf.ss : l!i(l~_tli:~l'.{l')---\i-_lvl*Jr•JiftJ=t (kNJmt) 

li 2 11 ?:ft-12 -t;) 



i<:'~~U);-~p,f~$_5f1:~ J<: 2. 2. 2-10 &_{J\c< 2. 2. 2-i i ;.::_,J~i-, 

~~,;:1:~~ ,L l'J l'.)z R-fllil!i',~rl)7,f<. '!'~fltf)[ TJ tJ:, ~ R f-!2~1\l:if) ltnf2 7, 7 ~--l 1!'.(T )2_ r__,\~;: .R-flli~lX: :=::~-!fj<J)f!fz:k-li" iv 

li.'T J J '.!' ~- 5 ;;. I- v_>iz:'£$<!:':tf ~ -c ~., ,:. =.. ,!::: <!:'-l!fi'~'.S L-1:=., Z:%3, ~1'.iif l:t -_~'( ;c-':4=-7°-;[, {L L -:: t- \ -'.:; f:___ 

~. ¥Pfta§~0tt~~h&U*1'•mhT~l~~5. 

i-t!'.;;;;:Ft:: 

Ss-1 

Ss-2 

S1:>-3 

l'l!!~i~ 

Ss-1 

Ss-2 

81:>-3 

4) :5Zt7fl(!)f*ti 

*: 2. 2. 2-10 ~JR-flli~f,{r!;---Itiultfr1Ji=-t.f·,_JQ~;?,f 

(~fit.I! 7~ 7 7 ~-;,~~) 

:fff-:kii-/uflfr:JJ 7)<: '!'~~ftt1C:0 17:-'-;:--.,4.: 

FH Ftt Fs 

(kN/m) (k"11m) 

3635 2115t3 5.82 

3052 22188 7.26 

;:)548 2064-0 5.81 

-1-'.:._ 2. 2. 2-1 l &n-flli~U)i:t /,___!±.If }J ;.::_)::J-t" ~: ~-!fi:p,J 

{CS:: ft.Jlhfil!1\ ~5) 

;_w. A--tt ;,____ ~)J 1J(¥f~trc J J 'ii:.~$ 

FH FR Fs 

(kN/ml (k"1/m) 

7741 24080 3.11 

7481 24424 3.26 

6494 24080 3.70 

'r7~7'JT 'l'IJ\E 

1.50 OK 

1.50 OK 

1.50 OK 

-'17,-;J'l r ·1,1;g 

1.50 OK 

1.50 OK 

1.50 OK 

:kt-'¥); OJjffrttliJ:, L_ii.:R_;t1!$!B:~'ll:-.:..J-_;iJ -J Jlk_j(ffi~,1.~~J J ;~> :kt'#::tl!$l/)~Ft!: :k0 )J 1ft ;..:_;t.j- L. -~ l .. :; l-~ 

.J:: u; P-~:ok·~-5:- -ff L --Z- l.- '~ -=. ,~ -2:- lillt~f, -,;· 9 " 

R~ :=== 1.5 
v 

t~:-=r~u->ft ~, :;::: f-1' Jfilf;fl') Jir~HR:X ~l' tJ !ft (6860kN/m2 ) *~:i& .f'z1-tl!~1\~G(;:::.J::>i·t 9 *:-*t;~@:J:0 fl J) 

1.5 l-:J, ! ·_(lJ~~$ 1:- if L -c 1,- 1 -3 :.. ~ -T ftl'r~tr. ;__ t:___, 

1821 k")f/m2 - 3.76 ~ 1.50 • • · • <JK 

li 2 11 lift -1 2 -lS 



I) ~~,!)J;Ji! 

m~-,~ / ;;'.J~-:_t, :."'.I 2. 2_ 2-10 l=--/1.:;,J- J: 0 (-.:=_~~ x 7 7· ; _:'i:fi-2::-ifftg±;U<iri C L, it:/;-~ 0. P. - 7. Om .L:A 

i~ -'C Jt?R'-fr#t l-: L --::: t -, ;-;_:,__ ft'.::.~1'.i:7 :;_,.- 1J-0)t;j;:~·,t1J __ F1..:-~tlliit"MJJ Ss l:#i::: 8 m ft#PI~ ~ -4_-,r- 6J.t; 1];~ >m 
tktP~i:kilit±) J :.:l > Jk 1J;f2'.~ ii t-:j0')~!i ~1-JE"-b p_})'>,_t,~fi::,l§ if :C'J I_ -c d) 0 =- t ~fitf;2,--J- 0- t&-~\j (i:, In 11 

~l!L i1i'ft:~ ~8 ~(nffl_:;t !-:::.£~-) ( ~-g:JtTji:;: ~STK ;k lj\_ 7' / 11 - : if:_ (ijl;f):'(l'!l}if:~.J:!§·!ff ~ '.'l0'.i i;, 'V 

Gt&¥'.'.) n 16 Fl) :.:.i,;;;-_:,~-'k~l-.. 7:::=-_-_,_ -.r11.---;-.:_~...---_5-C;~;;tr;:T~~ 

0I'12.5C:O 

O.P.10.,000 

O.P. ~.(_1\lG 

O.P.- 7,000 

c, c, 
•O 

~~ 1-1---11-----

c' c: 
c 
,....:: 

=' 
=-~ : 
~: 

0 P. - 14.000 T 

li 2 11 lift -1 ') 17 



2) ;lli~T ::/ h--Oj~'~t-1 

. 8 [!J ft ~[>if!"' iH 

-;J. STK-200 (SWPR19 4- 021.8):f:::J''i1, 1 -3~ 

t~-:'i',; U!ff,5 *' 1TIIt );itfj ~ l ;,:( I' (~f,;: 0 :::_ J::: ~?if;;F:2. Lt-.::, 

'l'y, 
{kN/ . ..;.:) (kN! -t.:) 

1590 1981 

• ·,±::ff=:ft ;'.\j)U)h/I~·J 

1i!·i )Jlt 
Tmm .. /T,-, 

0.81 OK 

k-~ .k*!}ti){¢~-:j-/-:_t, ;i!}fil7" / ;i;-;7)-$ §.l\¥:iJ-~nQ.t1J .:1::'. llf!fili!)f~EE~~~{./tt;J/'[7:; !,n f~ ~ 11> 0 .£:.~Ii=~ f< 
,~;_ f:)[jj·f-Z-f'i-#--'C" t--21.(· =- ,_::: -2:-1ilt~1J,-J-.(i,_ :k;'.'.;#12:V 2. 2. 2 ;:3 i..=.;;f.-J_ 

t~ir~u->itY_, ~fttt;J~ 1 i:; Ti=-!_;_: 9 .:_ C ;C1i~~y. L !:'" 

--c' 

L, 
(cm) 

27::_ 

T xF 
L ~-~"---

La 

T:,-, ±-tl!.~1:,.,11- V';t_ti_ fq.ji$f;R:R-t) J ( 198lkN) 

F : 1,::: y-,~,c (=l.O) 

-r u :t-tl!.;,ltU.)f_ilii:If~t·:t~.m-:tt./J (N/c.rr..2) (137::"'\/cm2) "" 

L• 
(cr:1) 

700 

*: lllil'nJ,(C"ijHf.t:;;ti ::.K :;'~J>!),l.:J;:;.-_;;~--5 < ,;.t.:d_.: L{i; rsTK /k'.I, 
~,· :..-- -t; - LiJ.;1 cit ,,:r rn;\i i l'~-17-'i:: ;;; :~s:> ~;- _ ·:·-:,;: H 'r 1 o J; 
l 6 'I ) . ,;'~ ,-: ;--.,- -=- -"'- -;_,. "> J: <'; \ -}_f1_ ;o;o 1~( ;._ J"1 r.'t.~·:- c.n-j11\ 

t:ifi Jl::J+-. 
L,/Ln 

OK 

li 2 11 ?:ft-1 '' 18 



2. 3 ~~fl I&t&t¥ RH f-Y'.!t! fA-u>t~:@'5fn:Jt_& Uiit:;;~H'f l,::_ ~ >~ '-c 
~:.f:t~J:.f&t4t>:: f3:'JE%t~rl)~Jil'J1ili'.1'.i r_;<fifl~t1+.v) ~~.;-::-1 r1 -Z:-!ZI 2. :;-1 ~;:.;y-; c 

li 2 11 lift -1 2 -19 



(kNin1 r; 

2.05X10' 77.0 

2.44Xf0-1 8.2 24.0 

·tt /,_,;.<;" 

10.0 0.790 20.0 l.185 

•jl•IH&·:yJ 1:2fo 

215 
195 J-15 

D29 rt; 1 ~l5 

'f:c;:.40 1nn1 88400 2:35 

T~40 rrun 81\149DA 

T /40 mm 325 -;ft\;~il't i:.2_ ,i'J: I; :· Ht 11··' ( .-. i'i'i: 
______________________ ,__ ______ ---i '. '· J, . . ~C:. F 1.nt1•' J: <; .c.k-YJ 

BCP325 325 77 
----------------------+--------~ 

HCR29R 

SNR490B 325 

li 2 11 l:ft·1 ') fiO 



2) W fil& ryz,-;; Ji:g,µ_jj--tt 

~~+-c~:i,~:T /,)fi1j9; ~ J-:J, Ff;:::;'f;-.J_, 

• -J;-::;-:R:j'\ij'IR (VL) 

;:,~*~~I&tr1t41 X~ ,4-; ~~-t~~.:::_ f'FJ-Hi- -0 ~JfQ/71i''J u-it.f fil_ -c, fD:·<EM .<i, ~*FW@., ~2.tf M ii:& Ufffil&M 

st::--iQc 

:; v- :/~~ (CL) 

,'j"',:G;ft.J !i -'.!:2- Dt'-t<:f-'tf1:t&fhl.:::_ t 9 W !i ~ 1< 2. 3. 1-2 ; _:_,1,,_1- e_ 

~~:r+ I&t&.tt ±:f:;'y_!:F.X~i~ {'j:J=!=l ~ -U:- 3 ffu~M' ~~f:J:, O.P. -2.06m ~ l;f: 7-t0 if 5±_-¥Sf~ _7- 7 :f 1--~0: v.r<.1t.-j 

1!:- ZG r~~ c Lt:.:.~: r·1:.o~tj'.;_(T_) Jt!mJa-1± Jv!JJf-fJ t,.r.;;;;i,ccl) ~::;:t ft% J:: VJ ~rti· -s:)"' Jsi: ;'-1?:1:t.1¥ ;/) J~~Jt1ii.­

.1,,~r1r J ;fif,~::t :-":r:t:J: ~Jif!i:L, •rr:~-;;W:{!::T:2.3.1 -1 :::.;-f-:-t. 

-=- -=- --c. 

Qi = n · (~i · \Vi 

Ci= Z ·Rt· . .\i·Co 

_=. _=. :=, :1%;f-l~Ji:5:-Bi::t i7 m~ti¥!0Jit2-tf----C?}~.i- S.JJ;i~ :'-JP\£J4i;J) +~f~Iil~i:i., Xiii!lM: 

-f::tJ)!_ij;* f:. t~l'l-J:Ut&:t:& :k:f#J:tl?f.-t# ~ -~F:-m.:.:: 'i'.1'.IE'.-J- ~ -~-~ ~~~ ~-i~:- 1~ t:., ,IJ'f( 7--Jp• il.5'.:rl) :£: 
f-{i;I[~.-C* 2. :j_ 1-:; i-.:::..T·-t·" 

1044780 

* l t·,·; 1;~ -:;~ · J1j( i' J ;-1f:. ·,·ti'~; JJ 1;;•: :·--r, • :J~,,~u J r_;,1_:~tc1; ·frJi~~-;:.c' 0:-'~1!:< _; . .t TY:-ft•!C\ ~·;-_:.:::I ~.1-;J ·;;,-Vi: ·f \_-:: {;(, <.) t ~ ;1,c 

,1;c (_ T rJ) '. ) I ( '!'-:.'.,: 2:'1 q- ~, JJ 2H ! I .•l!: ;;-: ':[l) J It'-'--\;:;:':" ti:) ; :: -.-:::- ii J l '/::_ !!/ : j) ;iJU~: •1': ',~; ( J 069:'1:Gk\) 

, ::_ t.J..::_1: j i:'T ;zi;-~-·- -j - :~--~\: .~-:'.11; Ji J=':-0 -!.'11-'t:i)'.J 1; ,;:,( i·\' : ·j, ~-= .t ;:_, (: '1( (R780k\J 1-- !_~: t~l L- f :___ "f, u l 

li 2 11 lift -1 2 fil 



::;Jc 

,:; 

4 

,, 
2 

1 

Bl 

Z : ±lli~J~tff(1i(.]j: (Z:::l_O_) 

Rt : in:~t#f!-E{,?;+k (Rt=0.8) 

~ •~•tt~Ehffi•~~~~1~00~ffitt~ •~n••*~~~a0n~~~~ 

t~-'f :'~ 1~-VT •fl :1:: Vl'i A.i !'.'.. ('i 

().P. (1n) (k:-.;") (k:-.;") NS)}:"; EVv- ); Ii,! N.S );";.',; E\<V ); li·J 

39.92 77700 - - - - -

~19.92~ 32.30 88170 17700 2.C70 2.2.'..8 0.497 0.5:13 

:12.:~o~ 26.90 122210 161~470 L787 Lf:31 0.429 0.440 

26.lJo--.... 18.10 127700 2886-fl() l.;12() l.i'i49 0.865 0.872 

18./0~-10.20 208960 41 o;:iso 1_;:iou LB:".' l)_;)l 4 o.a~n 

l0.20~-2.06 ti2E<J10 1.000 1.000 0.210 0.2•10 

if<l~.:t J.f...:tii~J<.K'Hi 1#.f-t~\-.:. Yr JU~ "ft{;. ;j(.::p'-);'~~ i;:l:, 1g+·rs1 ~;-i_ 4 Fo1·TO:t :JS /J:liJlfui~~'~tk f ... ~ h-f¥i'7: 
(n • C-i=0.497) }k_ G'< E\V ):i :::iJitt:!'~~-tt lvhfi-J J{i?°~~(n • Ci=0.533) J: Y) , ;f< IJZ-~Jf.t ~ Ki=n · Ci -'.: L- -c 

0 ~ ;llit'~ ti -'3:'.- ~!i:'..<E--J 0 0 1<. ~- 3. 1 - s ( :.~flf.i:r~ J.fx ft:i. ~ :z:tt HJ "*-l'Pf (:. .:t 10 2: -tt 0 * 22 lfht't n c > t:< ii:: :tfr ;fl._; tr-

O.P (rn) (kN) 1k 'I'<·,\ r_•,t * -1~;1'.1_1,'~ ;_,· /·: :'·io'.;"!:)'. AZ'! 2 tt!i,'~ } ) 

Ki Pi (kN) Ki Pi (kN) 

40.77 24-87 0.497 12.J6 0.3]3 1326 

00.185 298 0.,197 1,16 li.5.J~t 159 

20.20 lBR 0.497 9:1 fl.i'i:t'l 100 

-c·!Jr:!Jf-l-:/;'<~F·,ES;· ;.= ~l, '> -=- i::: ;;· \ :~., ,l}'l~t-+liXti:Z-~::tt7m4#:tff cT;-'£jf?-~(.=;<l L --c ;,y: {·j::=i ~,~_'./i'JrB .ioliotF·R; 

;~ 1 !' 0 < , ;fu~RtyuJ,% +:;J i).£,~uJ),tJf';i:;~t~·ll'.z.tE:t'-4 :k:}t .Hi ~fifj'\~& ;;f-_l-~i~'~-t ~IT! L ~t l '~' o; t L 

li 2 11 ?:ft-1 ') fi2 



. w _,jj;g_ d-tt 

"[l~t-c~:l_~:T/,)~i'-+l{~!.f&t(\r:cr>{i'r:~~!ZJ2.'.!.1-11:=.. ~9j'Q-f;--~tt-i;-ft2.:1. l-fi!:=.:T--J, f__i:;?s, 1:?.;.ll 

IR-t&t)i ±H ,4-l ~ 1~;-t -7 ;__, -- > .. ::k:M J+i ?f~ t~i-=-1f.t~::in -c ·. \0 ;:__ ~/J, r.~ :!:i E:P & L:;;~JPLb1 i~-t~ ~:o.t L i:t.L \ ~ u1 

}: L :>-::__~ 

g 
~ 

~· 
~ R ~ 

~ <-

s:• 
x 

•'"" 
•s 

c£ 

~-

" ~ ~ "' ,,.,,- ,_ 

g-

-

c 

El 

E2 

E" " 

E4 

14,0\)tJ 

'.fL · CL 

VL-C-L+K(+Nf.>)'1 

\TL-CL+ K(-NS)*t 

Vi.- Ci,+ K(-EW)·~ 

li 2 11 ?:ft-1 ') fi3 

~-! 
:S 
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<~ 

~: 
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{ 2) '.;f~f#t (/) 1"1}@5i'c in::.::_ -zt-;J ,;:) l~t-:' 

I) 1J~ti--t'T-fV 

)~l:t:r&tR~:izMH--i~-t,Jito)fif(-tJ!~~,-"-;1,1-t, O.P. :_8.70m ~ i) Lt-liY.s'I1;t:_'.¥.'.~fii'-=t-7_'-;l-,1::: L. t±}kt;"U2 

:%4;iif)±:\t W--=Tc1'1- id:~JIJ-f~, J,S-t ---:;--.!:?~ ~ / _::: /1---\ZJ:.!i}L;: :::,.' / 1'k Zf J,i;t T-'JP~,T::¥i-fHIL{1-ttI-11;>t-tlJ.+1J#l:i;:j~-Jft ,!-: 

--;J-.;:),_ frl~~-ti1-.:c-~~-'-_1l_.--, ti;i't--Ti~&-c_..'<_i;t:)Jtffitif.J"[iBf~!;t:l 2. 3.1-2 ;_:__,J-;i--

•Q. 

c 1oocx1ooox32 
c 1oocx1ooox25 
BC 1300><T'i0X22X50 

• • • • • • BH 13DOX'!SOX22X30 

• • • • • • BH 1.::.0ox4oox2z,,:;so 
BH IOCOX400X22X40 
SH so:::-x4oox19x40 
SH 90C»:3SOX16X23 
2C 30CX9(lX12X16 

0 

C 4.30X45(lX22 

_\~;;;rJ1 i·i N11"':' 
7' :.-- :1;--]::,i, l-t'_\):,'_tj',:1·-'; 

@ 
~,500 

{BCP323) 
(BCPJ231 

Fl 

l_SlV1490lL 'ff>-fC?32SB} 
l_SlV1490lL 'ff>-fC?32SB} 
(Sr..14900\. 'f1-1C?32SB) 
(Sivl490l0 

(SI\:I490o\) 

(SS400) 
(SS-400.l 

(BCR29i'i} 

li 2 11 lift -1 •) fi-1 

0 
6.i>OO@ 

O.P. ·10.770 

Cl 

O.P. 30.485 



• 

-· 
NS )J [OJ w;,l£;t 

l'.<'.l 2. 3. I-3 fA;·f.=t-~- /. :_,,-- J, O)F,:l1j 

rtJ1N~·tv)~t,t;~;. -fli<1t~~~9'.~lt~¢J :-:{if~·. iliBJ1&0"Mnf.=t---/--'. / r-::xt-~-.:si~t-tit 1-:i:-\,t,:-c 

fj" )c 

r 
' 

o"": ifSJ_LL,tJJi {=N/A; 

N: !jlr!J}J, A: l±!Trtril]i 

o b.: : iffif,t z '1lJ Ji !Pl rtn r f JL: 7J i:lt ~- = PvI,/ Z.:J 

r..1,_, z": t:1¥t z 'tll!ill 1') .=t---;1- / !-&fJ'.!!Trtri'.*1t 

Vby: #~t-ty'lf;£)ffi:i]rfTI;f;.~;171_t (=~1,./Z,.) 

Mh ~ ~"Y•~0~~~~~&o•~w• 
f:: ;;+'f:!I~'friJ,~~-})J_i.t 

fb: ~t:WP-i-1:-f1,~.)Jlt 

f 
' 

Q,, "~"'"' : t:l~;t z !litll.7Jli':Jit /_;~ ); }k u~-tt /u:f!T:tTr:rit!'.f 
, _,.: #fi,f;t y il.!J:JJ~-u_-/,_,J*JfJ.L;/JJi'. {=Qy,/i'1wy) 

Q,-, Awy : l'il!t~ y !M!,0 :. ,J~I !vl!iT }J Jk a-;;: !vltT!!tf rnlF'. 

li 2 11 ?:ft-12 fiJ 



}-;: 2. 3. 'c-7 & '\.J'-J< 2. 3. 1-8 (:.i;t )JJl!J.t.ii~Jl..:A: .~ fctZ:, ;'if;{.\'[U!~n'rJ{~t·t~:~*7i' .cJ:,-)- 0 

!'11f~t~~-J0~)~.6.f¥:, -'f--:-::rl)#~t..r:=A'.J·-t<JLL::tJJ=itl-1::/J> '. .LJ,T!-=.!t-7;; _:_cl: 1.'*;t'J l~f-=:_ 0 

·•'1:·;1 
;il>1'·L'f:. i 1;: 
(mn1~ 

i'.;f,f;··:'.r- A j 

<l•":i?~)'i 
).~; )j i'{ lL.)JlitU 

1-i: Cl 

Gl 

Vl 

=-1ooox1000 
X2;)Y25 

n=-1300><1so 
X22.x.50 

:__:-4"'0 x 4;)0 
/~2 

c 
(13) 

c 
\B) 

{Khnm~l 

1H1:f~iy 

I ~=iti ::.I 

lt /v4'!~ Qz 

"·t /.., :1}C t~y 

1Hi:fI\.iz 

1m:1· ?.iy 

I iJ{j ~ 

• +!.-A":tiCQ.1. 

-li: /v :ti;: Qy 

1HJ :f Ivrz 

1H1: f f\.1y 

! ; =~--{·! :--.; 

·t£"/,_.:t-J' Qz 

~-~-- />; :t•; <ty 

(N!rr:m~) 

O.~ 216.7 

20.0 216.7 

4..2 150.l 0.1:_1 

0.8 12%.1 

0.0 125.1 

::l6.G 216.7 

1.2 216.7 

0.··1 1:J,LO 0.18 

0.2 125.1 

(l_;} l2S.I 

OJ) 196.7 

1.::) 196.7 

1.5 135.1 n.02 

0.1 11'.i.5 

0.0 11:3_5 

t:i Ji: 

OK 

OK 

OK 

'1 tt-.f:; '1.l f&:--;ll.</ ;f 11. :;'[ 1: ,-J-; •J 

A=i'.J,.1- K-S.:!); 1;;J' 'fi 1f - 7, : 
fic, !J i'i''.ff 

;';i;~i:: f9~,hL;1,iJ)i 
{mm} (f-.f:W!J": 

j_t_'. }; ;<:;:_ \~: )j !'.t lL: JJ 1_rt1t 1':1·J.:: 
{Kimm~) (_t>,;/IT'.m2) 

!llJ ::f I\.1z 0.2 ~25.0 

1H1:f I\.iy 25.1 ;125.o 

j:j· -1nonx1ono E2 Cl 
X2i'.-=< 2S (B) 

I ~'.i{j )J 4..3 225.2 0.10 OK 

"-t /v :1}C <t:c 1.7 187.6 

-lt /-v :t-ji- Qy 0.0 187.l:i 

!HJ :f I\.iz :i4.2 :'\2S.O 

!Hi :-r Tuiy 28.5 ;125.o 

*' 
R_-1;JOOX750 E3 

(i l 
X22Xfi0 \C_l 

J 1-1·4:; :--; I' 201.0 0.21 OK 

it /v:lf <t:c a .. 1 187.6 

-t:t/,,,%J: Qy 10.2 187.5 

Jill: j l\.1z 2.8 295.0 

1H1:f I\.iy 0.0 29fi.O 

-; >-z c__;-4,)0 )< 460 E3 
Vl X22 (1\) 

I ~: j·4:j >.l 23.9 2:J2.7 O,ld OK 

"-t /v :1}C <t:c 0.0 170.3 

-tt /,,. :t;t:: Qy 0.2 170.3 

li 2 11 l;ft-1 ') fiS 



{3) -~ +'iJ 1 1~ Prl:tfr ci' Zl~U) fA-:@5~-~ ;..::_ _~:;r-t" Z·f~t,f 

I) ~WiJiJU>~Jt 

)~:f+ It:.-t"!ZM 7- H J--l-l~-~~o),IJit +'h 1 1-EW I a)± ;2.itt-&.-ti if T / h -- ::;·_;v 1- ~ J+l i,, '-c: -'.*fl::://; :::.o::J >~ti 

;:) ' HZoR-:•Y~ 7 / ,iJ - ;f _;Y I- cIJ?'iiilii"J-1J id: ~ 11-li Pi'ni tlJ':.CtJ: atfEJ~- . :rr;m~ijl{_; ::::{;f ~ \' JJJ{ T-'l:P ~ffi<f) 

i1t~!-_-¥:.i'1S7'ftf1'.r (22.1 N/Inm2) ~ .l-f:. ,--c > :i:-\),: J: ..---_, -;:::- :-k t-0, ~ l-$*i5-*~ 2. 3. ~ -9 ;..::_ .-1~--;J- -

,;-;,-­
'"" ••! 

-C"' 

Pri::: n'..in( p,,1, pri::) 

q,,::: min( q,,1, qa2. qz..>} 

p.11 : ~T.:;..,;}J--::;-c;;t.- !,o_:;~~f:k_;..::__;: !Ji_A:_:f:~ij'~~ijl']ft)j 

p"":1 · 1-t-~_)J\.-:-_,t n;t:..::t.-3-a"fZf.'7:'1.RTJ 

~ ~~-T~h-*~~~~fi~~~h 

qat : 7~ / _7; - ~ii---- !-- o-,;-tt /~.:~.'·JJU:iit: t:::: J~ l) ff;.: i::. 6 rt:W-tt- /._,t-i;if 1J 

q,,2 : !l-F i* UJ ± !~ §1\;:'[ ; ..::_ J: if) Ll::. 5: .:i ~-r :fr:-tt /v :if;-) J 

m O.P.39.92 

SNR490B 

mm 70;) 

mm 

kN/A 53 

kNf~.:: 58 

kN/-'ic.. 116 

kN/-~.:: 104 

li 2 11 ?:ft-1 ') fi7 

i 
i 

i 
i 

(J.P. 9_60~{).P.18.70 

D2.'l 

SD345 

--1-50 

400 

31 

58 

102 

116 



2) :,- '"' /~-~ I _;''!~;{_;LtEU).f~J°·J 

~f:-:}~J:.f&t4t>:: }3:'JE%t~ -~ "-'" -~ ;V~}: if)1_$!{---;-#f,if)-tl[~ ~SJ 2. 3. J-.-1 ;~, ('):,Of ;,c_-:)] -~ ~·fi::ifif.f 1J ~ ttt:J: 
L-1::.~--*-2:---i.Z: 2. 3. 1-~0 ;~/J~i-" 

t§!~--:~:J)if:"ii_-*, -<f-" --C C')L~; 1J J;tft;J> l l:'J. Ti.:= !_t -6 .:::. cl: ~-!JW;i;~'. L f-=:.~ 

\;ff ,'·I re 1 Ji 
((;.~-+:±X:J ' 1 

Fl 
(20) 

F2 
(8) 

l.'..>C·. JC•J . JSO . 350 . '"Y;-• 
. JGC 7°'J . 3J:J . 

(c.) Fl 

(b) r2 
1312. 3. J---!, :/cc!Yl¥':l:.ftlAf-1lz:/D':O>f;,;~fl'tffi1!lf?t (${_;'I: ;nm) 

*2:11-tJ 

f1'J!ll~:;j ,;'r·f:,ffi-iJ1 

.-;;; 'f( -~,--A 
1Jl:li )j -lt /v!+:if ) J ,(i·'-fr>j l·Ji-:: )_) .n··-t;:-tt lu!);-i J; 

({.'.-:i:'i)~~ p Q p.) q,, 

(kN) {kN) ("-Nl (k.'\) 

c 
0 (B) 

4'. 1160 1060 

E2 
0 659 2320 2080 

(B) 

c 
0 (A) 10 464 424 

E3 
<Al 

u 91 92~ 832 

i,~'.}j.iJt l'lJ;L 

' ' G.04 ' OK ' ' 
' o.a;:i ' OK ' ' ' 
' ' Q,(j,:] ' OK ' ' 
' ' t:.12 ' OK ' ' ' 

~ *I·,,-):.,:- ;__'Y;f,2._! 6 Y/}J-;j-;-1!.--- l":i)/~i)'. 

>!e2 · ~"-\t-'+:il.J'!Z.l{~OJf:: ;,'·~ 0-:· ,J'.;-;J-

li 2 11 ?:ft-1 ') fi8 



3) !Y:-IWl?t~:if:ttoj~'~t-1 

~f:-:}~J:.f&t4t>:: f3:'JE%t~ .~ 1¥f 1YJJ:91-~}: if)1_$!{---;-#f,if){t!!~ ~SJ 2. 3. 1-::J ;~, ('):,Of ;,c_-: 1J .~ ~·fi::ifif.f 1J ~ ttt:;: 

L1::.~_-*-2:---i<: 2. 3. 1-~l ,~/1~1-" 

t§!~--:~:J1if:ii_-*, i-" -C "')L~: 1J Jttt:J> l fJ. Ti.:= It 9 .:::. cl: ~6W;i;~: L f:__~ 

ffii:,:._H~i:!fi· 

J; ::.; 
('i/1) -;:,,::;;y)'l 

F3 
NS Ji1»1 
(Jjl0t 2-1) 

( tt' lvll'Jf 99) 

F:~ 

EW )f!'J 
(•Jl·!.U 13) 
( tt' /vll'Jf 99) 

1+-iKJJ-Y"'/C .--+---.: ~«<;F:1;t ----- 1---· _· _·_·_· __ 
P? ft. 

·sx 

45G 

D § .. 

1i'.CO I ;;c;I) 
0fJ:). ::;;;,--:;_, 

:; 

(a) ·v1~1 'ii' c;J (b)l•J1 'ii' iSl 

1:;.::12. 3. 1-5 ffiill!J'l}~f:titt•Jlt~~tl~ml~ (4-iflz:: mm) 

t:'f 1r,; ):- - 7, 

((>'1:/;')•)'1 

c 
(A) 

El 
(.<\) 

c 
(A) 

Eil 
(Ai 

<1:,1J:-;,.;)j .:~·'?';:1lif }) 

'Jill<:/; 
p 

(kN) 

532 

951 

24 

·112 

ti:' /v:I]; )) (j:'fi' 'J: dt J.,· ,:'1· 'f;:-V:- ,:.__, l'ti~ j J lL:}Jl.if.:.::- -pj;(: 

<l p. q, 
(k.'.'\'.) (kN) (kN) 

' 1224 :1742 ' OK 2622 0.'16 ' ' ' 
' ' 261-3 2448 11484 0.39 ' OK ' ' 
' 75,5 5742 ' OK 2622 0.'16 ' ' ' 
' 

15;30 ' 1049 11484 0.36 ' OK ' ' . °' ! ,,;: "i <" x- ;,~_-.) :".';; j" ::./ -;fJ - • ;y; I[/ I· (/ !.--t--.t1.::. j" ~- _-fJ - • ~ J _, '.' !.-1. ')I JI,_-:_ 
fl\;:jc/L -,j· -'::-, ~' ,; ) J::'. -t:J.: /v'1j,:\ _- fi~f/L -1- ;-J \'_, (/) Q:- ;::- ;l t -{-'j-1,,1:'.~ ~ f-

*'' J:V\t--_,_ .:Ji.J&+;};O)(,';: :;c,' 1:-- ,J:;-ry · 

li 2 11 ?:ft-1 ') fi9 



,Ji'i: +:;J ')£.jt..J)j;~:i§-§!t!;I li)f6'il'f·J-:: Ii, •l-'r ¢&",~-ZPf;:7Jl:3)tH-:'J <lJ~~ I--~-'0)J" 1 ( ::..]f!;~~)~)) i.::.. .;: fJ ± t: !;J:t) J 

~ G=:to1. ft:J-;·1tt::.;.~; t: >:~, a:rw1,t_; tJ Ji'.J:J, r ;.::_t_..: 6 ::. ,1-: 1: tft~r.-,_r 6~ .:. -= --::-, W:f:t 1:f.:J&t1t1z lT_ffl t:RtP'J:<f) 

fil_ .:J::-)~,'fl'[ +-t,. • ?£ b;t;:1t~X L -c +'!! :.::_ 1 !, 2: i , ::. ,'.::: .o: • (;. -t~t--I ;;tr.t.:~~-:J:.: / _;t.- ,-c f./)J-;.~ iJifi-T-::, c i'if'.ii»J ~t 

~#S{>r_Lt, ~ti'fj:)JZt;~ ~<) {,) / .:r. ;V~ ~ 1$f-[FlJ>i-~ }-: T 0, l'__;::;t.:;, / _:r:;L,)g'.;:::. ..---JV -,-c;;;_ O.P. 18. 70m 

~I) f .tliZ';-~p-JJ:-7~ f:: ~-0- j-~;;'-j_A;j"~ti;{:;'[kl:;.::J 2. 3. l-6 ~:,,:;--:)-~ 

*I· }J;\ ;-1.1•il_;~.;-1::_-q,,y(!1:_;-;:, 1-C:.il'.Vif((l;(r>~)J~f (-:J9810k>J) &U"}'!.\f-f::_;_c'}l-rifX 
.;-.'1' Ji: 1:\-.U11'f 1;-, if, ,;'..t ( - 6·190kNl >5( ,t:;- ;,\,:- -1- 0 .'::: ~ti'i•:l'.itrl:,"; ;.::: y, •1 , Jtl~;~;:1: 'fll J J 

~ -l_ D~:11K -'.; ;,-1 /J ~;;. -&,_- 0n:i1 u ),if l1fli l: L --r :U'. ,;'~H.';--:n ,:~ :n- jjj;,::_;_J j >?:: )'.! l -. -'':; 

I 

-------,,-------

" 
---------''---------

li 2 11 lift -1 ') GO 



2) ltffii7?Ai:'." 
ill;iJ -r, ll;z L"~ jji ~ ~r ~- - /. / !-- 1 = '.(t-·t -911# llii r;lt Ki ~ --';t 1'u !1!f ( =- J:t--t -9 llJT iID f* iii: J:: ' I ,1.!f, ; -f] !Jill 1'.Z £'}:; H'.G :=i / 

(7 0 -- !0 ~~~I ~,l,tl~ · fnlf!j;~~~- i--=- f_tf l ", ~fl-~ ~§;rt,::{[ (22.1~/mm~) ~ !-'-! ~' -C 1i ·'j., 
/ :i. ;;.,-Kl5°ti)~ 1J !Z CJ'.J:b 1--f-::t.-- J- / !., t-=-,it-t·.;;, ~ii"iff;t i:r:-:t-:fZ 2. :~. 1-12 ;=, ·tt /-.._,iif,tl: :_ At-·t· 0 :l]Tffi 

f*t-Jift _-* ~ _;;: 2. J. l - : 3 f.:_ -· 1-::-i- - FtJ1~.l]J"~ ~ U) rtri r*J -77 :!'] (_:_ J:t--;J- 0 b!Trtr] f~t·J ~-$ * 1::- J< 2. 3. : - l 4 (_:_, rfrf ~. 

}ffi'i;:.::;..t-t·;:::ffJTiiDt~~-:j"¥1f_Ffl~i:~ 2. :i. 1-15 :-=-;;y:-J·,, 

M~~M•. ~~~ZhQ~j·j~~l~~6~~~--L~ ±~.•tta•·~~m~~0U 

n := ~ i'j 1-;--~ i.:: 010-r :~. il"il2:11~0'}~1~+ mrtn (T) 1 u%r.:J. T-c· ;v:, z, -=- c: 12 l!§f~rc;. :______ t-:.,, 

1~~ .;) 

O.P. 
lml 

:~9.B2 ~ :12.:10 

32.30~26.90 

26.H0-----18.70 

O.P. 
(m) 

:Jfi·,\;'/-

t 
(n1) 

1.50 

l.i\5 

2.08 

39.92-----32.30 1 .. 50 

ft2.'.'J.1-J2 :,_,._-:::_/\/~(T)[fJf-fITT-N:t~--Ji-6*{J) 

(-'EJ J& t.F+ ,f-=E-~- ;l _/ 1., f_:_ t·r-:J- 0 t?,Z~-J) 

l"i2 ii!; f).;Jj";) (T_J ::::'/ 7 ~ - 1~ (,') 
;; 7-(J"jj ilZ .1'·} ·JJi.'-~'. }J.l•J,'. L;; ;__-; 1:·1ll'i ~c: 11 .1_s: 

a/c:n.2/m) .-,-, 
"' 

P~'-'-';) (N!n1n1l) (Nfmml) 

a,=87.7 
58.1 2.0 

P,_-=l.lfi 

a;=87.7 
80.l :1.4 

P,::=0.94 

a,=l7i.O 
64.3 3.7 

P~=l.64 

ft2.'.~.1-13 :,.,-_-:::.;t-~if.llfJl·i'ffi-N:t~--J-1.;-;'tl:_{2} 

(it" /_.-:±f ;..::_ j;·>:"---;J- ;:i -f~11'~ ! 

Mt.'.:'1t 
&'J:fi?)Jl 1-_f'.,z; );! -=;- v. 

rr:_::3 :::1 •l!; 11~: _!.,:_-;I •JF1.t; _! J -'i 

a1fr:m2/n0 "' 
P;Ci;,/ (N/m~n2 ) 

a, =87. 7 
86.1 

P7 =1.16 

a, =76.0 
99 

P7 =1.:Jl 
1 

"' =87.7 
P,, =0.94 

117.1 

a, =76.0 
p>( =0.82 

1::•4.2 

"' =171.0 
125.0 

I\ =l.64 

a1 =171.0 
125.0 

Pi::= 1.6·1 

li 2 11 lift -1 ') Gl 

:;:,;);1_tl!::. 
'\lj;i_: 

ff (,/f, 

0.17 OK 

0.24 (JK 

0.19 OK 

;,::_; ./Jlfllt 

ff t//f, 

0.26 ()K 

0.29 ()K 

o.:3--t OK 

0.39 OK 

0.37 OK 

O.H7 ()K 



t':::';; !.t.fol-( 

O.P. 
(n1) (1n) 

18.70 
LCO 

10.20 

\en) 

18.70 
lJX:• 

l'.l20 

·'~-Cf{ii 

1-.Ll-::~/·f-LI; 

f- j:)_: 3 :2 h}; 

P;,: 
(+;) 

2-0:12;,!;200 

P>1=0. 79 

2-D;121<·2on 
PM=O. 79 

2-D:32~:200 
P" =O.l!J 

ft 2. '.'\. 1-1-1 ·$5-fH'lJl-~J)[fJf'fffiN:t~-.J~.-;;;i:l:(l) 

(lli.il*J J;rPT; 
-ti"!v~~,- ;:lrif·':;--) / 

:2/--/ 'J- 1-J) 

Ji~/(.' 1=_,f;;f:t: )J}!,t 

" ' '" "c-
(Nfmm2) (~/mn1~_l 

278.5 0.0 

#_ 2. 3. l-15 :$]{Jt))'}S~rl)!!f[illj-f~ifi~-.i'J%(2) 

(ffiijj-);fii]; 

cj'-'; -f /l_l;-.:_ \­

it; jitJf}.~: _J J j_f{ 

li )j 

;~J+. 

n.10 OK 

lJ:fJiJ:JJit{); 

·;I 'J:~1.t.) J ;_(£ 

"' 
(t\-/rr:m~) 

110.8 

li 2 11 lift -1 ') G2 

2.::-1 

;·1_. -<l)J:~ J.-:. 

.. :4,;;J,~:)Ji.i 

(f " 

(Nfi-.,_m~) 

2.1 

1L:JJ;_~lt:_ 

0.81 

lL· lJ 
!Kl f'.. 

0.88 

()K 

OK 



2. 3. 2 iitf~{i 

(l) tll:2--t)JfJI-

[fJrif:'tc)_;-~t·l :_:l::, tit:f-'i·I&t'.Zt~ :±: tt H-J~-11}, ,!?,'[ +fJ i~Wt:b' 5r;:1& UH?: +ti i~_!oiC)(1i.f, -~·l±l-=- "~ \, \ -c1--r­
\.-' £rfliffi!.~1tJJ Ss ;:::_ A-t I~ -c ,_,~:f~~ lllf1ZtX(_k fl'ffl~f,11):)~ T~"l_,;i~ T-iJ=i~,~!f>~t..~ ~t+AJ~ 7d:: ;EI~ t::: ~££ -c0 ~ 0 

illiMZ~f9'tt'T T J-H \, \ -:;: ~ F 1rEi-i- ~, ~ 

\2) .® +JJ '~ "riU>:iff(;'.i[[ ~f!J1'-tlf 

IJ !i~t:Tf-~;:§;, >0}\./]Jili~!lt-~ 

tfetil\; -~ ±i'.~;j;'JJ~:t. rt~~ x-w +) J ~'RtP;I- f ~~J-+-l.!Jl'f +1~' l;[ff ~~i-=-r:t1<i- 9ii'Gi:;;;::~;;f§1·1itk1Plt+ _: u) Git 

Br;=ff'JiJ~?Z?:t+~f{iEi~:ci* q:irb1¥fi'0-~J ('(nk.20-T:-i __ y :::1 L R_!J'.'~7Jt4;;;rti>-tt) ~=--cfr:hXI___, 

1:=. 13l'f/t<:~~s<: :tri i.:!E#!i 0 ;tG 0 ffe~_tili:iif g!JJ Ss {!;;::I 2. 2. 2-2 (I) R:. f_}q'.%j 2. 2. 2-2 (2) %J~t\) ~ i-1--2 t • 0 -

tt~J-~;0ffJ:tt:T::- ,EF. i.,, -5 .Ah t-t!_~~iJ(r;f,;t;?rIJ f:[S] 7_ :::. '.--'.-1 :."":~-r. -'F-7 1":.--:-:- .7'- _-tJ-J -3 t~-~~'J(J:-fi.: 

2iBZi!J:rgrAf t :_ ,M,~_5 t' ~;JJ-ffe©:d<:if: ~-=-Ji::~ 0 tl 0 :¥:~±--c'l~!i!JJ Ss ( _:_ tt·J 0 t',J:;:~rJ )!:i'_-:~ ~ L --: ~-r frJ!i<_I- Zi -

--------0--

0 

0 

li 2 11 lift -1 ') G3 

,/ 
I 
I 
I 

I 

i r 
' 1- _, 

' L .,.·;- (, ,,., ' ,_ ""' 

,. 1 .. , 

,, 

''" 

<-'''"--·Ii f- · ,,.,._ " '.,,, ". 



2) ::@~J;[0fil1~ti1-.::c-~;-~-!l.-

;,y: T-'};P <'t '~ 1_1/fili·~J,L~;p:fW:tJT .:C- '_T-/V i J, 8J" '.'.:. :1. 2-2 ~~;T:-_t- ,!:_ ') ; = -~,~ R< --c·.:c- '_T- fV {~ L_. , tJ!:~;;t_ ~ '::'io1lli 

t,:. 1-f ;l-_:-;. -c-~Y~rff, Li~~-¥- tfuf.t-'tJfil_f.!XjfZ .::c--=;'-;v ~ --:J 0, 

tr::. iitJt; ¥i= ~-¥--tF~E 'T- 1V er) ;;ff JC-' t, - tt.'i ,f;i, \U- J_f)-1, T- 1: ;E 'cii,--Jf ::l} LY: 7 'kP <'t fil <!) :O_"Q.~f~ J) !if:-l'it'K ~---,~+_;t.:; J: fJ 

fi5t~i__::_~-J-Z,J~t<;.:_f*~iJ'ft-W~ {~(_-UJl)J (3:fZDX'.23¥5J; 28 Fl 1{tJ;{~)J;f\;;::r1-.,:~:j:I-_) :.:_,J:;;~il 

Q ;j-_;;f~\-:=., ftiB ?tfro/tfl-- -:7 - ;V Jt\iff;1_l) k f-3;'1';'i'ftIT:tPJif)iLJ:[;. T_-'¥, ][~j"ftt j_~k 1J~i)f;';_tl"-:.fl'.i: g-c; ;~;~f:f-1'&1& 

r'~ :±. }'f_!--'-;)ft~o; .i: k ~~@.Li~" fal1~-tJI DTI _!i 1i: d< 2. 3. 2-1 ( l) & L.." }-( 2. 3. 2-1 (2) i _::_/J;-;- ~ 

tttif.~:Ci:kid:, 7K 'f _1-1'.(~ tlli:~tt :--: f:.Zft" Lt-!.2~~#-<f>-li- /-v1'~1'f.J-<t :l1- v-------:./:,.. ~ -;i)-t~'. L -:_-ft !:JJ t~, ttl!-~'~Jt4-Y:<!J 

~fi::~JS'*f'.:-i-( 2.3.2-2 ;__::_/J;--J-_ ~-fiie!frn'!iUJtfu.!~%;:f;f~1l__::_~>~"'-Cil::, iJEAG 4GC1-1991J :__::_/1._?E:i"'~-CL' 

<> ~;};.-~~ <:,-:= L --:- , ~~1:~ :t:: nR-~tcf-lE L -tn:!JbJ7' ;--:- ~ -/ -7 ~_,- _7. ~~il!Jr"-=. J: VJ _7, r7 .=..-:Ji :_Jr1 ·/ ~'f- :..---- 1;/ (_J 

i1?!:-~·f'1Ri l- }:__ ~ 

0.1'. 

(m) 

li 2 11 lift -1 2 G-1 



t~;, ,, J,'< ' ( 'f i: ~ i;: 

O.P. (m) w {kN) Iu 

;i8.92 77/0{) 

82.i!O 88770 

26.90 122210 

1.3, 70 127700 

10.20 208960 

-2.06 287050 

-6.06 l:J2;390 

(j-,,!· 1044780 I 

t~: ·'.:! '('~ ""·'· ·fi :1( 

O.P. (in) w ikN'l Ic 

39.92 777fXJ 

32.30 88770 

26.90 122210 

18.70 127700 

10.20 203960 

-2.06 287050 

-G.06 l:J2;390 

;\;fl 1044780 I 

:"l1~'L'tl'i:•ft :,::: ' ii_- /, __ ltJfFJr Jn,,,,'. ' ' ' ( x. 10' kN rr::'"i ' As fm'") ' 
141.7:1 ' 

' ' 1;}0.8 
' 

lll.3.4--1- ' 
' ' lOH.4 
' 224.92 ' 
' ' 221.4 
' 

244.14 ' 
' ' 17.5,4 
' ;:)91.:-3;) ' 
' ' ·160_-1 
' ' 571_;38 
' ' 2312.6 
' 26·1.8b ' 
' ' --\;-' :,,- -Y J-;{; :'& Ee 2.57 x 10~\kNhn",i 

-t-_t /._,li)C•l'i1fl:f:f 'ti,;{~ 1.07 x lO~(kN/m~) 
- --.~ ' / ~- lt l' IJ.20 

i\>::r-i h 5-.;, 

' :• r]:µ,->fLr ft •Tr:,~, ' -Ll:- j,__.!AJf!;.;f .ftl-fit ' ' ' (x.10-ikN·w.2 .l ' As \n1~) ' 
' 78.78 ' 
' ' 90.4 
' 

91.66 ' 
' ' ' lOfi.8 
' 224.92 ' 
' ' 167,,'~ 
' 

232.88 ' 
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{-alE!f-:C:;J.1V l·U)S:i]Hf.t); 

~. B~-mn~~•Qh-•~~*~•~h~wa 

<J , r l\ -"-· 

F' 

' ' 

w\ . 3-r -\' A 7 ff W: ( = i: sooo kg) 

w~ : J.;- -~- .:::<. '/ :k:H~ i'._:-ff .W.: ( = isooo ks) 
Cr : j;_jfl]:7J:l·;~_J1! (=O. 49 G) 

C11 : /t(:gI-7]:1:;'~!1[ ( =O. 79 G) 

G fil}J/JOj&.13! (=9.80663 m/s~; 

r,,-~r.,,., : 1><12.2 6::.::.~--:J~'if.:+-11..--r:..::1£±-:J-.-:i<Jl'lli:)J (N) 

;\;1 : f.:il'.d:~'*;> j, 1 ;z::::(/)flfCJi'¥;:;1;frQit~ ~ -85.S. 3 rTI;) 

L,,~L.,,, : 1><12.2 G;:.::./::;.--:j~J±::;t;-;L.--f·U)*f\T:~ (mm) 

.:iL 1 -: : 1:%12.2 6~-.:.,.~-J-[;!;J;L;-f-11..-\-(!)rc-1~[~~ 

L:\• i-~I'.: ,1L_,_ 

.:iL1:. (-800 If'.l) , Ln 1 (---1750 mo) 

\,,.-~:'I!.", .1><12.2 6;:.::_,,:;.-J-rzjJ±::;-f-_;l..--[-UJ-*f\r:ii§:'.-cc!Ji:'tX: (--:A-2th} 

M,,:i, : rji_Jfj-J:P;!k-¥~-~JJ:-::.:iJ-J0if:J;.t]j~-) / )~ {h·mm) 

l'.q,, : 1><12.2 6::.::.~--:J:'f---'\'A'7$;:ffil:c/)i¥1L.>0;~ {-~600 tnn) 

: IA12.2 Gi..::,,~-J-:'\--y;-<._:~'-±:R~-6·cf)EJi;.l, 1 i.1 ~ (-522 mm) 

Ln,:\ : 1><12. 2 6 ;:.::_/;:;.--:Jo'.;--__.,, A 7 $i:ffil:V')~8_h-iPJc'Ji¥;,'.:__,f\rli§'. (-2672 

mm) 

L;"·' : io<:l 2. 2 6 i..:::T;-J:1;---y A;;: .:k:-t#~i::'l/)~[!j_h-:PJV;1'¥~·l'·{\f[9: 

(-275-1.9 nm1) 

ll213*3168 



{I) ;i:-l:'.l)ij"j;:ff!J.:c---;.: / l· (\l!fir·.1 ,1J~TI--C:-60tLl~i:', 71:ffe-jJ (rn_) 1--tf'jo:J--1-l Lft 

l- -..u;-c, =- u )~~ G-1-1 Sim;,;::: J_iu) ~r ~:~t :§'±C-<J- z, __ _ 

o. b ii;+ ~.flf8hii',!:tfu~ )j + '1£;Q-~ n :i",;:!tlI~ /_i U)~M--;:} 

IX! 2. 2- I l--=_j"c> 1: '-c, A{-}; S : ~rt )J j t-")t -T-J- 0 U> 1--t _-±.,'2.zl •;:_,A{- 'f; ~~~ ~ \[IT ',i: ;.:J-" // 

J- -c a) z, _ R ,Si; lill iJ u; .:c--- _;, .:../ I· ~ J-l-1~.1J c) ITil :;E;F-:v J, -c1t: J z, 1;g.-;;"' u) ;u J<.. g 1 m 
J0)J (~; 11~:") t::t1):-:i:-tC:::d<0%t0-

f_-, 
il 11 ir, 

N,-_, :__n 

W-,- : of- -y ~_z '7'ft1¥: ( = 115:)00 kg) 

W~ Sf--':7--7 7-_~~-b'f=t.:.k (=~JOOO kg:: 

'-"- : :fG:C:l:ll·',JJii.r:t {=O. 49 G) 
C11 : A<IZhi·'•Jh.r:t (=O. 79 G)-

C- !i:J; IJD:i:!Ut: ( =9. 8~)665 121 s·') 

F1-1 : :;.:12. 2-7 1.:.,.1~,J-imAE,t--;v J~ 1.:.?t1-1-.;;g:75fJJ (\) 
A.,,, : :fllli:'."2~·_1v ]- 1 2ji:O)Wf-0-(ti:U!tfrtrif"CT (=855. 3 1un~) 

L. '- · ::<:I 2. 2-·1 1.:..-1~·0J- Y:k.iJ' ;_, ITID::E ;f-;t-- 1· .:t '"'.::":Ti~;;'.!~ ,'. = 32CO mm) 

\._-, · ::<:I 2. 2-7 f.:._..1~-J-ITIJJJ:;t;-_1v J~ flLIIT (Lp-) -::u);$:1;Z ( =6 ;:;f;:) 

M," 1\ : -tm~Ji17J!(=J1:!<¥.ttl!Ji:i)J\--=_~--:J<::1il'i::J'1:.:c~-;1 / ;- (:\-1crn) 

E. 1,; · ::<:I 2. 2-·7 \.:_ .-1~·0J- o-\'- -\-' A -7 ~#?f (!) ii -L'rii; ?;. ( = 1600 o~) 

L:u;1 : ::<:12. 2-7 ;.:._.1~-fo-t--v A-7'4#?f(1);jiffQ:if!h:l:Jl.riii;.l.·1.d:Kt (= 

1630 mm) 

· ::::.:12.2-1 :.:./i~..,J-?{ -~, _::.< 7 }:~~t0')$ffi:O:A!JJ:1"J'-'') i:>L,-frz:tIT C=l650 

mm) 

{2) :i:(;J)q;-R{f:J-t-~-_/ :/ !, ;Ji,T:li) i';-ft·z-J;-)_fti;:!'.-, 91;;:ff_lJ (r_,) i~-l:11:'H L 7-t~ • 

U!-C, :::_ 0')mfJl~t 9 ! i)ftii;:) J Y)~f-~ii:~'!lf(}-J- 0, 
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(U) [31;£:;f,-;V 1, 0)-'-j: lvf!'ffttJ 
EJJ:E;f;';V !--O)-tZ/,_,i!fft)J ( L ,) (-.t.(j(;r-\:-("j,':2_;;i;_,0_ 

C,1• (\li.,--lt,) 

-=--=--c, 
C11 : ;}.:.¥-/51i'1J~ft {=Q_ 79 t.) 

A : U'.Ill":E'":-~-// l~ uy:}:rt~W7n'rl"fQ ; =693. G mmc) 

w" : ;'f- --\~ :;:.~ :7 fl 4l.: ( = l 1::;000 kg) 

W; :'f--'i' A7 :k.14-:'!K-b''ff!.l_ (=15000 kg) 

C- i::J;}JD:@"D'.r (=9.8026:) nus·) 

(3) 



{;"": ;¥;-{Jt;J;';t_,, r- (1)1:l!7.ffrt)J 

-{. 8 ·- ~,JfQ/J :liJ:ffi!8; )J + ~/7ii'1!;J<-=JZ.it!h }JU)l-~-2 
IX! 2. 2-8 l-.::.~3 l '-c' A{-};_ g: j:!i~_)_J j~-~l-:1- 0 U)/--!:_ _±_,'2,il• (_,R{-1) ill l \J;!;~;.:f._l'..-­

l' -:::: a);;)" :Z.~J~l V) e:::c--- _! / 1, ,j ;ff:; er.:. ;: Z:> k: ___,\:g: 7.f<J:t)) ( u -"]\) f~tV; ;;:\:-c 
}-~~h:;)o 

L_,\I ·M-1'1\ 

L N,,,-L,,,' 

M,.u\ = 1'.c1:- E,n,. - ( lG-C\; · L, \•;, ·, ·i-\.1 + '.C-11 • ll,,,--~ - (lG --C-1) • L ,,., J ·ii':, 

- {C:,·'.1.,,.:-(lG-C;-) · ·Wr 

W-,- : :\-- -t' 7-.. !J 1'f W: ( = 115000 ks) 

W~ - 0\:--~, :-', '.7 ::k::S4~D·ftl¥: ~=lSOOC1 kg) 

W1• : G.'.Il:d:: U':1 $: ( = 3000 kg) 

c; : ~ura:JJ:1,;:~.rrr (=-o. 49 c; 
C11 : 1J<-=f.h:i'1J:~CT ( =O. 79 G) 

G : $:)JJJpj~[[ (=9. 80665 1r,/s:) 

r_. ------r .. ,; : 1_;.::12.2-81-.::..-1:;<J-,g;~,y,--'v :,i.:.>;El<J--:ig1gft)J (K) 

A.
1 

: _-¥;fi-'j!;-;Y,_1t_,, f, 1 ;z:;;:u;Wf-tY:{_f:fl-::rajfQ (=1017.9 Qtrs:) 

--._L,,:,, : j_·;.:] 2. 2-3 ;_:_/J~<_l-J;!;filti;Jt;~, I· U)'6--{~!IT (mrr) 

~ L_,, : 1-;.::1 2. 2-8 \.:. .-1:;-;J- J;!;~;J,'-';._, :, U)fh~j·;w_[ 

il L_., ( = 800 nun) , ,l L,,--. 1 ( = 5200 mm) 

\,_,:_--._ -'J,,\~ : !:;.:] 2. 2-8 i -.::./1:;,_1- -B;~ ;f>' ;~, :.,. 1/) :e--11'.'.:-JIT-c crJ ;;$:"ti ( ;$:) 

M._~-1\ : !litlLlJll>J-1'.¥±ili~);i:.~-;J0fi.fi'!J-=c-~-_7- / l~ (\·orr) 

: L;.:I 2. 2-3 1 .::./1-;;<_I- :'f -'r 7, -7 h,\#:U) j_:,~-.~ 0 ( =2000 mm) 

: i:<'.l 2.2-8 ;.:.__..1-';<J-;'f--v :::z '.7 ±-t-f'.#.'..~t1),j:,:.:_.,1;--;'1~ (=922 mm) 

: i:;.:J 2. 2-3 ;.:./1~,_1-!rri-,--£ Ue: •·L':ii1 2: ~ =200 men) 

L,_H;\ : 1.;.::12.2-8 ;.::..-1:;-;J-o;:- -'{ /, '.7 W.F,i:O)l!!!lJj:?[l;JO) Jj;.L_,f}'.[-?f 

( = 2722 IT!Vi) 

L .. :.: .. , : IX! 2. 2-s 1.:./j~--:1-o\'- -TT A -7 ±}'f;',f.:.-t;'7)4'1li/J1:1~J),j:,L,.fs'.r.IT'1 

( =2804. 9 mm_) 

: j:;.::12. 2-8 !.:.,-1.:;<J-!rri>i:Uu)f8/]J1JUJ !i",L•flr.itt (=28GC rr.m) 

(4) :i:\:,o)fi:!I~J~-- :-4 ::_, !· (\-!_, 111.,) h'>'f1.-C:'J:°,:fTl---:f. il)b-j; (r,-\_) 1--tf'F,4-l Llt 

l-' cr1 -c, :_ u; t~ d l;t S-1 ~H'<<;t:: } } U) ~I tit (---:t :§' :t-S-<_l- .;;-,__, 



J~ -c ,':; 0" 7~,~:@J ~J O).:C--- _;, / !, ~ Jl-1~.1Ju1,l;!;-~;t;';v J~ -est 1 .r 0l~-;5u.J lU i~ g I~ 
J0.)j (oL.,I\) l.:l:(j.-'._:;i:\.-C'd'2:0f"_?J_ 

=~ 
u' {\ i\.1 

r ... 
\1_,'. '·I 

\i,,\J. L", I I \!" 
. ; 
~"'~ 

"(.i:IT= f C11 • E"''· - ( lG-Cr; • L,_1.;1 • ·iii\+ -'.C11 • IJ..~,, - (lG-C\) · L,,~.;'} · W~ 

- {C:,- '.l,, 1~- - {lG-C-) · L :",\ · ·W1, 

\!. : ;\'-- -~' ~;, ~ rt <¥: ( = 115000 ke) 

v«.: : :\-- -r .A~ RM~-b''ff .W.: ( = 15000 1':g) 

W1• : !~l'.d::U'fi.W._ (=3000 kg) 
t»,- : ~UfC:h11'1JJ.,"i_r;! (=O. 49 G) 

C11 : ;J<.=!ZJ7!i•JhJ:t {=O. 79 G) 

C- : ~}J}JQj£f(r (=9.80665 m's!) 

F ... -------r .. 1 ~ : l«;::I 2. 2-9 (_:__,1.:;,J- *6J2;.:f.';r, f-. 1._:_ JP± ::_!- 0 g: './ft) j {~) 

A,, : !TI!J::E>f>'1> : ... l :$:eJi:·-(-U'fl:.1Irj-rfuff! (=1017.9 12:c~) 

L,_1·: ·--L,,r: : lxl 2. 2-9 i.::.,,1-:.<i- _-k,~~lJ• (J ¥-~;.;-;;·;:, ; ... ~ -c-u)~f;it,;~ 

(L"\ 1 = 3200 mu, '.__, ~".'.=300(! mm} 

\.\ : 1.-;::J 2. 2-9 :.::./1.:;,J-*~:-r·1L.--- r-irr.Ji (L_,,,) ---::::--u;_*l& (=-6- 7 Tl 

M, c:n : WJfQ 1fJ JJ 1-',j_;J< If. ±ll!.Jii')) (_:_ t* <_!- 0 f~f.i'IJ-=E- -- ;; :./ :. {~;·;nm) 

1; __ "; : !.'-".] 2. 2-9 (.::...-1-:.<1- ;:\'- -\•' :::.-', '7 ff~JJ !i.>l.-.:~J 0 ( = 2000 nrr1) 

: I:;::] 2. 2-9 :.::./1-:.<J-::\'- -\" 7. '7 R {-#~flu) @,L,1;--;1 2; { =922 mm) 

: I.·;::! 2. 2-9 (_:__,1.:;<J-fi5 ·,;:E !+OJ Ji,l_,.';i; ~ ( =200 :rn:) 

L,_U;\ : IAI 2. 2-0 f,'.:_ 7 )~~1- °'i- -'( /~ 7 :A:-#1$-.Ct) $lli re:·!±! fl ;/,j C/) ii:.L ,f![Ef ( = 1650 

""') 
: IXI 2. 2-9 f.::.7i~--;J-o.t----\~ .7.. 7 .±.:t+~ti·u.Jt.!IJfQJfJJJli'•J(t)ij,2_,{~fil (= 

16')0 rn:) 

: lxl 2. 2-9 f.::.71~--;J-;Jr----\~ A 7 ±H~ti·u.Jt.!1JfQ1fJJJ1i',Ju)_j.,:::_,{~irt (= 

1650mri) 

(5) ;i:-l:'.l)ij"j;:ff!J.:c---_; ::..--- l· (\!..rm) .1J~t=i_·-C:-60tLl~i:', 71:ffe-jJ (r .. \_) 1--tf'io'J--1-l Lft 

l- --.u)-c-, =- u )~~ G-1-1 s1 m0 J_iu) ~r ~:~t :§'±=t-<J- 0.-. 



(U) _:;:!Ji ,y,- :V 1, 0)-'--l° Iv i!'f ft tJ 

~tJt;f;·:v r-o)-tZ/,_,l!:TrtJJ ( :- ,) 1--t-O;::r-t.:-c-1::2-:i;.,0_ 

cl'· (11;., + w, - 1;-1,) 

N" ·A,,_, 

-=--=--c, 
C11 • _;_k¥17fi'>J~lt \=O. 79 G) 

:-.:, : -¥;hll!:~;~ ;-e):;t:U (=28 ;$:) 

w., ;\--\" 7/'ff.W.: (=113000 kg) 

W; ;\--'< ,,.,_ / itt--'-"-l-1~-b'Q.W_ ( = ~5000 kg) 

W1, : !DIEJ-.t-t'rW.: (=3000 kg) 
( $:);)Jil:di.Jtr (=9.80!~bS m:s~) 

(6) 



C4>EG iJ :1; 6~{r'.h 

~~!-~ fR I - S , ;-.::_:[,:;; j- 0 ~ fi:_'";F;';r, l- & l);~hlt:f>_';y I, U)~·l;1ff.-Y j;:_ 2. 2-6 (: ,J~-:1- ~ 

}-i:2.2-6 _J::_~), 'frt'f~U)-(;X_£t)Ji~'::ITr$;ft}J£), 1--.~J'.-t~-::."':::-t-'-{Jc_ 



o\"- -\' 7 o'7 ':{i. ?,{ 

o'f-'{ 7 :7 _:k:.j}j-;f_if;"- \.. 

', "=--
- - -G: - If:} -

I' 

\ 
\ 

\\, ~ 
- - - - - - - - -0- - - - - - - - - - If:} 

-;·<~,.J __ .,.) -'/ 

\ 
\ 



(-xi 2. 2-5 J0jJ~i'-ftht:5fsL 



---- - 0-
'Ii, o. ----

• 
\ l,';;:J :J'; IV !· (S3SC_) 

J; I.,\ 

L_, 

JXI 2. 2-7 8 j; ---:-:}[_};2::}][i'1JJ!h~ )j + Jj!llifO-~ /ljl1J /k¥J-.l!:'.ri)J t>-ff _J+j L t-=.l~~O) 
!II! :.I >lf ;;__, 1~ o) g I iJMJ:t) J ~ i- '.et .:i=- ~;co-):_. 



-

- -{S - - - - - - ---< iY --
-

i -

'1,,+~-1]' 
I+-------;' 

1 ••••• 

IX! 2. 2-9 b ii;---'."- $f};=_:/7[i'11:J-fuh )J + ihBfQ-;±j 7711·-,;- ;K+:±-ill'.;'.i )J f,>fpf+j l, f-=-l-~fi'Ci) 

,!£.tiif ;J<;> :~ O)g I i)ft:J:t) J ~ i· ~ .:i=- 7-:! JV 



S'- tl!'.~1J 7I<. 'V-JJ~ : 0. 7:1 G 

2 # j:TiJ 
(SS·IOO) 

l-S 

(ii: i.J ~-+f:i:,.Jj(·.~, 1l~:rt-c:Wt±:\ 

<Di1!±:*1v f-litY:¥;-liJ!;;jc;·1:.....- f, > 

tct• L, 

F 
f --x1 s. ' 2 . ' 

F 
f,-~X[.j 

1.i'i\J:) 

fi-!1f-~{)J:PJ : O_ ,19 G 

(}:f: 2) 22·1 

l SS 

(~1= 2) :-;I;l'.;i"7J.' 1V ;, .& lY:%iiJ!~ 1V i, c.0~..c;:"ficH r)htt_:) Ji:J:-tt / ... l;J;I;-;,::,; }} }::: U>~±l #'-fi" &- ~-;~: :~, 

;~I( i\:-c iLl/J,): :E -ti" Q 

\1inLf.d, l.'lf,.) 1.n~ _ 

f,, 1 : *-'Vf--U;ji=~':f:*LL,)J (N/mrr.'') 

: */\/ 1-i;:_jf:±_-J.Q--'.±'/v[ffrJ,~;)J (\;QT;) 



J.i:. 2. 2-6 ~11:'.:t:_,;.., :~ .& z;<-¥;.1if1:1r,·_,;.., 1, o)r.t; J ~·:' 1r'ti (~;;.: ~l-¥W r ...;..- -s , > 

_,_,,_·n 26 

121 12 l 

19 

45 45 

{ il: i) ·~r- :>:. 1 R IL:+~;;@'. JiiPJltt!~ 7J + i\Iih)JiPT1J\ ·1':.tf!!~tJ 

~-~2 Rm+~~li~~-~+·~~U~*'~~-~ 

(4-if"'.t: N,'mm-'/ 

213 

224 

LOC 

(il: 2) ~-'t£;:J{;;_,. !'lki::YS;t:fo;Jt, 1-(l)~'f'651~N;;tti~-:t. :-;C·'l-:·!±-/v~ir.t:h~-~.~ L,ff'i:;~~·li­

t-:. {jlt 

{ti: ::iJ (1) :::t1=-iF~J-t.d:flJ--:r:- - ;1. / r {M; ;11) ;".;>-.w 2 l.t. t·J , iM ft;F 1v J-. 1= 71~;.~.rt:11-;,' 7t-J+_ L 
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l) ~i~fill! )JJ-;j 

;:'f -\-' ~ 7 '.«_jg,tf~-'k:VliJ:..:.t~> :J 0 ~Li.t~~;:::t;#;:J+l =\" -y :;, 7 J+l :±.::r-4~tu1~¢ffi!~~}J Ss :_:_ ~:t 

-cJ 0 Fft~f'f i-=.---"):. '-:- 7f':-t i, 17) --c 6'> 6 ~ / t :ts. 9-Wi-~ f i'ijj{ -:ntm ::'\- --'\' A :1 .1\ ~-= /-=-- i, '-c; J. 4· tii.~f 

frfu fi~* ?i:· ~-LifJ'.~J- ;:, ~ 

2) l.::t\".tili'nX:;';i'.-f-t ~ iJ~H--i:¥;~ 

(!) __;__ fc::-:U'fb.~~+-t 

"tlill~;r.;f:#f ,'--H ::\- -z 7~ / J--i-J ±H~j'jo)~th~Sl!I :-;, tlli~H:'J-:..:_ ~:·~ ~ x:_, 0 '-iX £tk£1£ ~ GiEH 

-cJ 0 t-=: Y), flt]~ k >t~i::', J4J_t?';i?:::J1-1e.t'.J. £f$<t:- ;V I·, =i / i_; !J - !--- /:}-7*-i:,';-= ,!._ iJ tH 

JI/:~it,0~ 

<2:- :iMi J-H ·* ~ ,':: _tJt m 
•-WXb;tT,:~1ft.9=l ::i,,:-- -y z /FR _:k:t#~i=t~l~ 7-; 1 ~-rtir'fdi'iH$w:J:d!·t:k:H-'.'t:!t-t¥ LJ2Ac 1001 2onsJ 

Jf?..tJ~, ?f'~MJR T tr.o;:.t{m~Rffr f."137. ~~f.lt~ 200.::; tffiU(2GDi {f.;LJ.,<f!J~-QU·) _,;SMl-:S 

r;r1-2oos 12oor~ ~)Eijfj--Jgc 

~!.!!ti'~ )(iTfJ :;~ ·\'' A '.l ITT jZ ~".1#:1iO"Ji@4'._p,jj J~q Ii 2. l Yt:::\:::\- ·\' A -7 ,});DJt~t-1-: (:1) ~ 

i'.:'.;~T;~~;+: ~- -r A 7 B :/)f9 2) ~i':rJi:iJ;itlJc;~;-J:: c f;ll--c" r.D 0, 

4) iik~!-'.~DI 

~,i~jf ~J'-~,f(t,'f] q~ -v· _7, : 1 m jz +"7¥-i ;'J_)~1~: ~It ~:i 2. : (3) ~itffl'~Aftm l-, ·"{ A I/ H :T) 

r-9 3)~"'<~1-~_f!I,~ rnJ--c·&)~~ 

c1~· 1\!f m u:- H-a {}- -tt 

Ss lllihQP-:'f U)~';i;ful.:_~31, '-c' ~~)'.S_~_TJi:&~J--H ::'f -'r /, ;'7 ;J)~)t~I I-_~~-;)- r-.'.. 'G" 1iif ii: a;~;:D ~ 
;c(_-ifl,fB,{'j---1i--2:f{ 2. 2-7 ~=f-;-,-J·c 



8 t~ 
Ifi "" '~' i :_ f\h 
J: JI[ 
0 
1'i 

'" 
c_; 
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,jf-f1i•\f1'1i -­

,n-{11-l 1f-1'11{Z: rl:;;;~,J.,. 
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// ~, :..- 7 ; - f, J<,;.f 1~f: 

/ 
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(!) fiJHh "Fl:ID 

!f,'fti:it: _~T--~#tH-J ;-\'-- ~< ;:.t~ ? J+:l i<: t-!i'~ f.' 0) rt) J ¥ji{;:JJ- 7 o -- ~ 1~:;.:: 2. 2-1 I L.:./ J~'j- ~ 

f!i-ifuii&:ti'~*-'ij -:'\- -\- _7, ,;: ffl XF.¥!:-&<J)tL: 1Jfii¥~fi;-;t, '.~J'l,J:t ~ h <5R~i':it1.!Y.:m'1F:1: 1'.!i :-= LL~J;~f 
frfu:;:-( ~ ,'-!--; L-' -c f-f -} ~ 

J, 
tlZ-t:RG;;-Wfq=::-=.-t 6 

ft:)J.JJ~I-$ 

1 



,~, ITT !fl:: *ft U)Sli :;g 

lt j'~ll#; ·= ;f J ~ '--::: s~ ~~ 1J ;J' {t_Fj-.; .7,) ;!;,'}f( 'lYj\~_f qt: i ct i)~: = YF-·J #li ft-li: cl: -.) ;;) L 

G> W!fi::~I-$ 

~ 2. 2-12 t= 0 Tft~J~ _ _kJ-';J*i:;' 1 f:tfl ;.:_ '.t,i:;:i-J 6 '°\- -<- 7. /OJ 8 '$: (F,_,, F,.) :J:t'<r\.-c jz 0 

l',, b 

2 (a+ b} 

-=- -=- -c-' 
r,, : :£l•iFf~ ±H'.!f-.'.tf :; ll:tl! ( I_ ~~f;tl) ;_:_ ll'J+-l~J- 9 0-\'- -v x ? c) 8 .i; (~;; 

F-,1=~~jZ.J7~-f>: EJ:jl c-::;-fil)fH·I) i-=-itm--t-;;:,-::\--'r 7'..;7(T)~Ifi(i\) 

F., : o'f- -i;· /, )' :::! !fl:: (N) 

;; : '"'\- -\• A ,;1 _I!l ,~, ;:'J • t-:i J: cii). ~ ='j :=". :;i· yffi!fJ,C,'-:::£ -z:-·(l) f{iJ~1~ (film) 

b : ~- ·"?' /, '7 Efi·C.'iJ • t_) 1--rri~ I" 7 ..:::. ~ .;.,.-iWJ.c,, ~ -c--o))'-f_~J (nm) 

P, h 

2 (11+h) 

F:, :~~jZ.J7{4g-fi ~ 'l\ji (J::-t!Jifif} 1=-itm--:t·;sj{f@:}jfR!;~!N)](:\) 

P-,-1 :j~1('.:±:H~tf ~ .'l!n ( >t:ljf~A) \_:_ftcJ+-li-9'1fJfQ1ff(,J~QJJG\') 

I', : 0\- ->: 7. -7 :-=- ft T: -~· -'.S fifl ;ii;! )j Pl J 12 ~ h (\J) 

o : o'f- -t A :'7 j:,C,,fJ•(i l:;'ri~ I· 7..:::: :S- /$i!J.L• i'_-('o)~f-~f(nm} 

b : '"'\- -\- A /j .Ill,:::_., iJ • t-:i Tfm. ~ 7 :=". :;i· _:...--¢rtJ.L• ':t -::·;_r) J{i:l1jg (f'lm) 

w : -"l'--v ;;; ... /~.'ial 'fflJ(kg) 

c \· : j;-; ( @: ) _i loJ !N J_:f.[ 

ll 2 13 *.3 18G 



I?<'.! 2. 2-12 ( ::::/;~<J-~l}'~ .±:-H~i:? l -~tJ; \~ {i=,+ -._i- 9 !liill h :l:J -1<.+±t!.H.l.l (r1,x,, r:r\i) i::l ?::i..::::(-c- J-1.( 

~:!"~6 0 l_;.:;tJ, J::#f,ft!il1:!) l,7~=-:T::...----~1t;::::1t. '-\---v-.-.z:/~jfrPJ\:::_7,71' l;·--r--::>f..~t-fii:z'i:'.ili3 

F 1v.u = 0 

1: = P,,r 
!!xi 

2 

-=- -=- --c' 
FI\• = ~~ X1-'7~-f' 1 ~J ·'.J:.~r>flHJ i.:=. ft.mi-{_) l!IrhJilc:J * 1 11:~~ n {N-, 

P:1 ~:: {ijll~;ll:l±}'f~~t; l :Ji;~ ( 1--r;-1;fg:I) ~~ ff:J-H-:J- 9 !liffi:J71,':JJ!<.-¥ffi!'.ri }} (N} 

1• ," 3\-- -\' :;-~ -7 i-= f-r 1:3--t· ~ ilifh )f:$J 0x ·v ±lli~fJ (r\) 
w : -"l'--i_, /-.. /~5ta1 'fflJ(kg) 

c I -*'I-': Ji!PL~;_t 

g : ifi:_}J)JD@rtz (:r.,'.o;') 

IXI 2. 2-12 ~-=-/:~<J-tFP)i~ .±:tt~i:? l ~~ \~ fi=Jf ·J- 9 !liill:O-Jfi ":::11i-J;J< 4!-Jlli~) J Cr11 : ' ru,) ii.i;i-::.r1-.:: 

::·'1J: 0 .ft Q G i.;:.to, J~ 7 -=- ~- /'~:2- ;t :.::_ ;:;t, Utl~X1'T~i: := ltJTl i- -"5111~WLR )f!Plffeifi!J', 

:\'- -y _A 7 J)' t~ 3it!f ~f;·O)j]il1j 0)1,i.{'f=',~--.J- 0-~f*~f;iij f<__ -cl·' 0, 

F H'fi-' 

b 
= p!fl", ' 

{a+u) 

F -P · 
/1 

IHI. - f!Y (a+b) 

-=- -=- -c-' 
r:c, : ~;~1~ ±. H-~ti l _!Jtf! C l-tr~-fg:1) \.~ ft=J-H-~- 0i!iffifcr~J=f11'-J !f<.-¥-:ht.M J; (N) 

F1,: :'.Wi~X:1--l'!i#-f< 1 ?~ (Til'fifttD 1.::.ftmi-0i1Ifh@L;IJ _!J~?t< :':11:~:1:;(;-,;) 

Pr-: ;:\'-- -".' A -/ ;.::_ {'F-~ -~i- ~ !j!i!JIQ-i±; :/][i'1j;J<_=JZ.tU~) JG\) 

;; : "\- -\· A :1 _m,~,1J• t-:i J: ciil- ~ ="j :=-. :;i- .:,...---!liffl,L, -:t -c·(r:>f-E~ (film) 

b : -"I'- -v ~-'-.. 7 _j_ ,:.:_, iJ • t__) 1--;';i~ I, 7 .:=- :>t- .:../ $i!J.L-· i. -::- c) t-P.:'i11!' (zim) 

W : 00\~ -VA-·/ i1fit1'4:!E-(kg) 

C1 A"\.¥J=ili·J~.:-_i:r 

g : ILl:fJJ:mi~t~ (;r,/s~) 

ll 2 13 *.) 186 



A. ~~1%~»~••h'ME~*'l'~•h 
a. j;ij'.Jl~:kt-¥'.¥!-t:1 (~'l'-f1thW7-n'ii·~lJ) 

(a) -,:)~:,L~_t; 

lj(: 2. 2-13 :.:.;t_; t '-c 8 j: :J)-i:f.i: J: 0 !±~~§-;;t) J ( u d) C: fr-D'fO:/]li'•J:tlh'.~ /j :-=:. J: 0 J.±~;§;;t )j 

( a _,) 11) fth~rrm:.t:J:; t u . -1): 1;x::t-c·~ ~ .t-t 0_, 

Fw 
0-,.\V =-

B•f 

Fv 
B·t 

[g] 2. 2- 1:3 :=j:Jl· , -c!IB JfFi7J, ·1'-±t.~ tH= k -s 'l'-.'.-:l'"'c!- ;.~.:1r:t ti ( -: .) ;:i rx:ct:-:'-~ ::': z·c -3 _ 

Fl!X 
l'H-- =--

,,; B· t 

J~J 1-_U) ;5-;JX!±'f\~ft)J ( o .,, , 

=-=---c. 
F-.,: LR! 2. 2-1 L :=3G-J• H ill:O)it-2'.~t,T; iff (N) 

FI\= GI 2. 2-: 2 :=:T:i-~.J;rPJ 1!';;: 'I' ;t!:!~fJ v>t1 ~+ xr :v {NJ 

E : :::c] 2. 2- 13 ; . .:./1~-,_l-~f-frt:T:!!Tftri{!Jthl (mm) 

t '. [1j 2. 2-!J :=3f:--_t· f· 7 :=._ ::;j· /·:%fillcTlt&Ji;:f (1E1:1) 

: ::,:,:1 2. 2-13 ;.:._,1-.;i-.*8J:71.',J ;J<:-¥ffil.h) J t-=-.xti- 0 .:c--- > :./ ]~ 7 -- .1, (m) 

(b) -;;~+ "{j(_J0)J 

Jl!r~/:;U)Jfi·=~'.::.9i):j-f. !+#tf'\lri;tf]*t!.iffi(~ a,l ctiJ;fu);;tfJ~lfflC~ G ), ii_-/-,_,fljfif) 

i;t:J;JiI[Zlj ( u -: ) . }~·:.-CJ'..l?TI.Wi:t )J ( o 1._) 1-_ttJ;:rt:,:~ 1J --1<:2':t10_ 

;'J:_ ~-3, _:_ IJl if:\{1!: -c ii :JZi+. tt t;, ·l± !v!tff->¥.Jill, db if-_1!¥_ Jill i::t 1+: :::- J'J: l 'tT> --C·J+_ ~f,[: tJ \.:=_ _:i:t-t-

0 !JlJtt;;t); ~ ~'f'-f;Jti<j- ~' 
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~r=2·rHx 

l9<::2.2-1,;_;:.t->L•~ct;·§;;..::.J:0H-tn·ff.t)J (0"1, u ,~), fiJIQ.n:l1Jft!!'S'.)J;..::..J:0~~fi:t 

iJ (o., 1, o.,,_.), &G"~)jl>lJ7f('f':Jf!ffttJ:=.J::Qd:b;·fJ:t:7] (o 1_, 1,__, a.,.1\c) 1/"){~'h1:JJ:n:t'r,t 

_)) ( 0 .. ; I• O" 

_Fnx'l. 
(ThHX2 - -/-. - L, 

' 
( !) ·~::/ fp_:J) 
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[ HX 

I - - -, 
CFnt>:1 =-,_;(a,, +u,,,11>- +3·r11>: 

-=- -=- -c' 
F-, : 1312.2-12 :=3f:-,t·RifiVJ~_';':~tJT!:fi: (N) 

r, : 1::.::12. 2-~2 i-.::.,,1;--TfUID/J:.''::1J!'iri)J.:r:i~';t§l-li--:l-ft§: ('.'f: 

Fr,: '.Z12. 2-12 :=,,7,-)·~rt;)f:PJ1.I<. <'-Jlliatf.lc');r;tijt:1J{:fr: (N) 

B : 1::.::12.2-:4:-.::.,,1~'.l-1,7.:::::;.f-/-~tl~c!J;F[;i (r.ur:) 

H-, : El2. 2-:4;=;r;-,;· '.) -7·q)fii\ (mm) 

t : IXl2. 2-14;-.::__,1";-T I, 7.::=-_::-t/3ttl~t/){J;<-~ (mm) 

t-, · EJ2. 2-;4;=;r;-~· '.) -7·",;ryf:RJ'i (.11m) 

L : 1:;,-:i2.2-l4i-.::./1;-,_J-'-+-1ft!li8(X J!!lli)t1•::.) J,7.::=-:::1":..---~;J;-;;,'.Zl~-~-c- 11>Y:1J1i'.J~R~ {mm) 

1, : G12.2-;4:=-~-·t·:::---..,_'.c:!JirnCx !Wt:)f;•C-:i' -7··3/;!ijg=r,:t.--c·u)Y)ji»l~E~tr (nm) 

L_. : 1::.::12.2-:4:-.::.,,1~<J-:..µ\T!jiilf(\' '1!;)ii>::.) l·~i.:::::;,j/~iJ:f'.,~,itl:i~-cu>X1Jii'·J~-Pitlif, L,' & 

;y1_:i' ' if)-* 2: l- -. )j;J){11l (mm) 

L : 1:;,-:i2.2-_:4;-.::_/l"''-l-..;--i::V:.!1!6(Y;!i8)i»C_) 1)--:-f?f,;t-1;-,j::-c-u)x /7ii'•JW-P.fJW, L_' &tYL1', U) 

*- 2" l ')jt'.0f:tl (mrr.) 

: P<:'.12. 2-14(.::_,.1~--;J-!jitJ'.hi1'tL7,(-¥%i'iri )) ;._:_ i.t-J- 0 -=t-~- /. ~/ l· -,~ -- J_,., (nm) 

I" : El2. 2-'.4:=-T:-*·::l'flfil(/)r-p ,'.ri)t(X ffi:f;) (=M-.j·;;-;:iltToo=;:);::.:t·- ;I./ (mm') 

11 : IA12.2-l4:-.::.,1;-i-:!Ff;'.ri1J)'f-lc;T_re(y fj!J;)(-.::.!itj•J-Z::ltfn'ri -1);:-=t-~-/_;./ (mrn 1

) 

flli'.iif); U!-1+1.:_ .;::_ ~';;]: ~ • !±t'1ifu; r.t:J J;'[[ii!B ( 2._ u ,J b!J :-f U)J:t) Ji'.8.i!B ( 2._ u Id, ,l u ··'-) , 

tt!v~JftT;.ZJJil!fm (.le}, .&L.1!5\t:}illr,GtJ (oJ" 1,) fj:/7',J((:=_ _ _tt-;~0il-.'.;.•c i.;:ts, -=-if_) 

tn:1E ":"i-t±J±_i;t) J, -tt /.,.lf)Tff 1$, ff~-uf CEJ& ;-t:J::: lit~ •o>-c:-!±¥'ffir.t) J (.::_;(t--1- ~ BI!ttr.t:J; ~ 
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~r = 2· r Hx 

c. :N~~:rXN-~:1C~'f{Lll!l1JiU~:](;j~) 

Ca) -f}~;1;:)J 

[g]2. 2-; st=-t:;•,, -:::- ~Ill, t:·r@:J;(;:l] ;-'.!!~tr & 0'¢rll J;~;tc '!""=111!~ tJ := J: "J ];t-~,-J~- ;:..- f· -h ... :--;, 

T. . L 
<J = 1!>. I 

/>HXh B·t2/6 

-=- -=- -c' 
o , ; ,_, . LiJL. 2:'.-1 Fi I =:._:if;-,J· Et-W2 1:F ;~, f-- \=:. X-;+:--t·,;;, ~ ;lfrif:Xtt r 1-:::: X:5; 7- 0 5 i ~K i:t tJ ('\ .t mm~} 
u .,:, : 1~:;;::2. 2-15(-.::./J~-J- =-= :./ / ;J -- !~(.:_JC :'t"l- -:;J -:;t:r:J .§: f.fi= I· :..:.:,3; ;- ~ J±~1s'J0) J -(K, 'mm-1) 

'I J\ 

t 

" (mm) 

L 

I' 

' ·~ 

: [il2. 2-1 sc:_T;-J-lt~;-F JV !-- i=- '?:': 1+_-1-- 0 ,1.:-1\/fill ~it:.;.:::: ~3 ~t <S ']!~ft )J (~,) 

: l:;,;_iz. 2-15(.::./1~-<J-jf;t;Ji!l~:ZM'.'?tl-tif.fr-tUo>1';;if;f_ (mm) 

: Lil2. 2:'.-1 st=-ff--J· Et-~;--i~·1v r- ti,.::--__, 51 ~ti z--~ :t-c Jt 1+:-1· -?S dt 11·_10 }J(l)~::Zflli!tJrlfil~ 

: [il2. 2-15(:::..if;-J-&~:i~- JV f--1J' ::"--;, 511hh z--~ \t --: JC- 1+-_-,J- ~- dt i--;'' =t- - _l-- :./ I· (T)-'[-­

;J. ::,..- f--:r--J,,ft0 (m'.Il) 

: [Zl2. 2-lSi:::..if;--t·=--< ..:.---,-- _) ~ - f--;~·-~::i}--;-:k~tJi:-·~it0.k-:':: (mm) 

lj(: 2. 2- l 5 f.::_ :t; ~ -, ----::: t Ei' f,~ ro: J::fi[,j :'.-U!.'8;) j }k (J\!li!lifl i"'i /J<, "¥ tlli~)) : ..: J: i') ffe~ ;-f; 1> f· i» t_) 

-51 ?,_!( tJ z-i:::.:: j- -c Jr: 1--f-:_-,7· {) i~i-_t)j--l:i-A,'.<'.,'fJ:t iJ ( C I\") , ~ / -'/ ~ - j' 7_}~#7 fjj' :::-_,,,_:_i:;fi!T; f_,: 

'.'.'it ( J ".: ):§.:'.:'.:::__ -~i- ~ ':' f'>J--tt /.__, !F-_i;t) j < ~ w~J i _t 0'-:.:r1.:-c" d<: ~ tL 0 ~ 
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fj !_u:qftj;f_J;t)J (o_, 1, 1., o_e, __ ), ~t.'·}--l:tlvbt'f_J;[)J (-:: 11\i.• -::_ 1,_) 1__:_.J:-:i -8--ttrGJ; (n 

11\1., u ·1i;,J ij_/):;:1(-(:·-£( c'!.tL -';,,, 

CFTHXh = 'J1
CFl!HXl>c + 3· T Hx;,

1 

J-tt.g;;:) _:· U) 2j.-\._:_ J::: 0 f#'.: f O)_I;t ) j W'.ffl ( D.. O J , -[t Iv \!lj'U) ;:t } J"i'/i[fil ( ~ !" ) ii 0.::::-\;; _:_ J: l'.J 

Rt;-tL-:S~ 

~r=rHXJ> +rHX,-

:l . :HP_ ;J; :0;1-;.. 41:10 

tJ m_& u::fw·ro :n1!1; ttt.:iri) 11--=- .J:. ·~, s~ !/) i2:-.?+ 1f::. !fi1 ( __:_ 7t :'t ,J- 0 .s:); rt ff.& / J-. -::: N> ~ t.:__ rJ) =- ti~ 

i:-::- v11iif::W:1:;::mr:HI i· 9c-

R ifL&Jjf'1~Jf~Jl!ri'tt1JiX~tQ -:f· :;;:i" 
ix: 2. 2- 16 ,__:_ :f,,; ~ \ -:::- -'l!t!i :17fi'>J1:\-=µ: .t-8.h) 1 :--=- J:: iJ -}.>i J-t-:--1- ~ ~ ;-f r,t); C u hw.i) , ift:!r/711·:; ;};:: ':'ft!?. 

~ tJ ft ;T; .'.'J if>iei .L,: = _t ~J -JC 1+_ -t· '5 m:-t.: Gi:H f rt ti ( u .. ,,,~) l'. --=-t- -c-'){~ b_\( ctr i-f-.i:t ti ( a -<1·) i:t 

f:i·: : 1x;2. 2-l2~__:_/;~--;-J-'1iJflll:J:1'3:fZ±-l_'.!~)JUJ~:;t~l-Jf-jf@: (i\) 

H 8}2.2'.-lti(=_-7-.··J /-)~-_ii/- !~fil;i!>~~ (m11) 



I3 : 1Al2.2-l6(:./;~<_l-:---,'-/V-- !-;'.il)UJ1:i{J (rnm) 

: !Zl2. 2-lfiL=.~--.tY:-.r'-:.i 1/- f.Af',<,T);fRJty- (m,n) 

, :1'- 1 : [>l'.12. 2-16::..t,; l- --c .!llllJH::,1/;<..::P:.ti:!!H./1 l:. J:: •; 7E 1::_-J- 0 -¥-i':J-tt /~ lttf:-;c J J (\;:r.r:i~) 

, I\. : ~2. 2-1 Gl::..:tsi.. ,-cnru JJ!$J7K 'V ~-:!!.~ti ft:h :~ 11)1Jffi,~,1:::. ,l ,,; ~ +_ -r .;5 fa-7':-tt l___. 1~~-1.L; tJ 

(\J; IUU~) 

!.'.%12. 2- 16( :_ i-i l- -. -,::-i!ictL.0- :l1J ;j( +till'.~ J J i _:_ J:: ~) 7E ::t --:J- 0 ·:I t:'J-tt /.., l!fr_JZ: _) J ( ::: 'I'. ) ' iii:±! ]7:11] /;( 

·i-::;tl'.~1J '.f::A .R°J!Jftffi.C:.-- ::::. .t »; ~-q__-_--} ;5-J&X-li- /i__,!J;rrJ,~; !J ( -:- 11 \~) }:: -f_- !}) 1-;-hf:-li-/c.-l'11;-;.i:,; 1J ( c 

ir.) Ii i-7~ ;rt-c }<. .:: !T -G ~ 

F 
r = _______!!!i_ 

I/XI 4·B·t 

<;1x =Tux: +•1;x2 

F11, : ~2. 2-16i:.jf>-~·;jiffi)f~7J<. ·1-~J~ntJJV;iQ:fitJT;fitt (N) 

I3 : !:;,::2.2-16:..:/1-;<J-/)""·:::-.t·v-- !~U"J1ft'. (Dir.) 

: [3"'.2.2-16::::.jf;-0·:,-;r-7'[_..,- j,~(T)f&:1Ji-: (mm) 

1 : '.):12. 2-16: _:_ .-; ~-T!lii£}:; 1c':j/J< IJZ-±ttr~ )_! f'F- ,4-Li!?: 1.i' ·~ ~ ~) --l:t !u ltJ-f cf-' ,t_, ·;:t -c-u) Y /7 ii'•J W-P.!iJtf (mi-n) 

l,, : G.:2.2-IG::::.jf;-0·:,-;r-y"[_..,-f.(/)li_~'filiJ=;j::~"'~-t_-~_-j. :;./ f. (mm 1) 

r"'-": (:::.::2_2-LG:-.::..-1;-<J--U~'J-t:!:-/vffiY--1,L•zi•(_,/J~-;'v-- :~ :t_-(''O)*--J-.=~F-lfi~ (mrr.) 

r~l_UJ-8'-!J)!:H-l-J;f':i;:)j (u1-11J, --8'-_fi)(--tt/L-ttT(:::}J (:-q) :_:_J::-ZJ4'f-t-8-itFt:}) (u~I,,_) f-J_):J;_ 

::t--c-*0:fL-8c 
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(b-) -;J:..+ _(1,:_l{:)j 

tt.W:tJ:1>J+-i.:._;.:.c,rtt:-f11)J,L;1Jift!f!.! (~ u J , ---'J-,?.,i'lf;-1J);,t;tJ~l+t; (il-::-) ;J:i:'.-..:.xt~.:::.J:: •J 

d~2'2G0~ ~t:}>, :::_o);jf'.l[-('J:-J::.l±::f1i!J:0)J. -:k.J±:i{:)J, --tkl..-'.1f;'.£laj, ~(-;"ff!ffii:t:'.:t Cf;:l \-

Au;, = 2· O;,ux 

Ar= 2· r 11x 

e. *~;._J-t;~ ~ 

(a) !!r.._.~f:, 

I . tl ii: (-Z) - fil:O _-r,::1J.:tlli'.~) J ( + z:1 - lj!lli/}j.-1j;}(-IjZ;fu'.ri) J (± X) 

1%-li~;oj'.';~ J-.1:=_-JC_!_f,_-J·.::){(_hf-§l')fJ0/J (CT ,1) };3:_Z,J(·{}h;(--J:t;~,j~Ffrt/J (:I) :-j)}c:J:\:·(-~:=°;: 

o !\ : tJ ii&UjLJra:n1:1J.itJ;l);~.:_J: 'J Jt:'.:t-;J-z,;;;i)ftz,)) (:\/mm") 

0>1., : ¢fh)i~*'l'-H!'..~/J:=J::•;;X;+-_--t·;s5:}fr:GfJ ~);/mm~) 

-r 1, 1 : $i!J77::·,J1.l<¥ttl!_;;q)J :..::. J: •_; X:'.:t_--i- 0 ¥T5J-tt !vltlr10 }J (>"/:r:r.-1 2) 

-:- 1 ,~ : ¢f!J) i ~ * 'I;: ti!'._~ /J lt !1T J.'X •!> 1,Q\ ,L_, \ = J:: ~) ?E--'+:--t· Q 17 :k--tt A, ~J-f ;;t: _7} (\; mx~) 

A R Ifi:lZllJ,;;·~J;~±ili~ hi=~ 9 '71 S-frt:fJ 

1~~: 2. 2- l 7 t :_ j:-; '...- -, -:::- tJ Ei :&_ ()~J';J IQ/] [1'.JJ:ili'.iif}) (_:_ J: ;) ,l;!s-~ ;_J-:;.' JV J~ f_:_ -Jt ::':t-~- 0 oj ! S'i J;0 } ) ( u 

,.) (X. j);_f!fJ=-i /-!! 1J- f--.flilB~tW>~R'\f' · l'-'Jfri~iJli.(2010 :+-1ii) ~ v; i'XA--c-*.2:J·00,. 
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~· =1'x ,1 12-n·P,·(l-d, -X.,)fl h·D1 
" . ,, ' ,, 
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o · :;,:12. 2- I 7 (:_..ie:-J- ~-:i / ~ '.J -- l- Ui~- J,)±~?§J:G)J C'\i tr:m~} 
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cl.,: ~;~_Kf\l_lj;-]~!V j,(.::=_f::i-9{#~ (-) 

:\,, : [·¥!2. 2-17 ( :.·J ~--_i-:..p 0~Jilf-!::i~ (m:n) 

X, -D/-L+e- ln/~n 

f:_ i-:.' l--, '--' : 1:42. 2-11:.:.,,~---Zj-f-i_;:ff }J-(;l,L_-!r:Prfi~ (1Tt1Ji) 

\.,, : rf11'.1_!MJ1:L (-) 

N : [:¥!2.2-17(:/J~-J~G'iCr).J--.::J<_,l), (J;;r\:~.:_J::l)~:±jLf:___f~ C\) 

~i- ~ R :rr ;7)i':::~t m:m:J - [i>~JjrPJJi!!~tJ n0t~ m fITT] 

o, : ::P-WJ~f;-JV ]' t£:ltfrrri~ (mm2) 

1\ : ~fr.t:f;- 11.-- l· 'Y~~ltlfrtri-ffi (rru/) 

i\, : Lk.~;g· 11.-- l---1!¥L~f'1<;Jtlfrn3f~ (mm~) 

N. ''(;)!J;l~IM'i'J~;c l<l'liic C1'J 

S., : f-;:,:)r~{Jli!'l'Jftfil /j::.::i::-- _-I-:./!--- (mm') 

I,, : ::}f~)J~{:tti!!!frPi -_{j-;.:c--- _..-< / ], (m1L 1) 

[1 . !ll!l!:/7: l1J /.k-=µ:. ~·l!:'.ri)J : .:_ J:: .:: <j: ~.!0 ) J 
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CF- =-"-' ·n•\tl-X )·-" 
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F ·I 
a,, = Hx '. Xn 
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,¥,,1 = -n· P, + vn· P,·(2+ n· P,) 

X ~d·X 
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a,.: !3":2.2-17\.:=_ffi-t-.=.i/;,' )-}-(T)1!3:_::T:!+~fi'S::iJ (N/mr:i-2) 

Fw. : !-;.::2_ 2-l2 ;.:.~1:.:·;J~/J i'1;;J-c¥Jftl~)JUJ~-'k~IJ-l-Jf@. (N) 

: fi'JflliJ:;.')flJfUii-=()::'t-- J-_ :/ l· (mn;') 

n : -v- :...---- ;/'--f;f>ttl:t 
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X,, : t: \'r:-:fililtt (-) 
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\h : ~:7i;g;i]#{~IJ;f>'Jl--- 1~;$:~ (*) 
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5t 1+: ·-t· o .m:_ -:k-tt/-.__..tfJi-$ /J C : :1,2) r:.ttJ::rt:·-::-* 0 f-;__ 0 ~ 
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J-16_, 
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U ''h: ~j}j{1j;J<.-¥.illihQ)Jf..::_J: f) -jtj:-<J-:;:,;:*~-;t)J (?\/;m;iC) 
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-{. tl ii::.& c:~;t[}IQ}Jf:.Jii28) J ,..::_ d: .:;:) g: ~rt:} J 

IX! 2. 2-18 ;..::_:;?:;-G>---CP ~&CF§C•1o_}J1l1}t}J,g;)Ji..::..J: I) -¥;~;-f;';r..- l-i..::.~_±<)-~9ii!t:0)J 

c a .. _i 1~.r, ~~~ITT'i :~ :..--- 'l 1) -- r, -'."~:&~ r ~-H~.~ • rni !ii'f o~sc. (20 lo ¥ :tfi_) J:: ~,: t?; r.:--:- -1<: 0 xi_, 0 _ 
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I - 1x 't' ·P· 1-d -x· i'l·.o' '' - 1 11: ., +fl I ( ri iii - } }) 

d 11 = d,ID 

P, ~ a,/(b· D) 

n : --'<" Y '.7' 1#; 12t Jt:: 
D : :;::] 2. 2-18 (..::.~1:::--:)-l!'frti1:-:1 ~ {1mn) 
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X,,: IZI 2. 2-:8 ;:_/1~-~-'l 1 \t:~;fJf-§:;J'J:~:t: LJ, ;1};:,.;:~~~1£:-cj-g{;i!( (:nm) 
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P, : s:m;t~JIBtt (-: 
A, : ffeM!:;_f.JV i· ~Silt-J-r.'rl~lJ'. (mmc) 

,\_, : ~Jilli ;f;' JV !~!Ff- (_,~f::;:JJ:Jf rJ'ri ff\ (m.1/) 

N.,, ' 'tfJ,1SlillHe'I* '" 1<$:1'1 (;$:) 

S, : ~~':J~{:tif':'Trtrf-(i(.:r--,.i :./I· (mm:'-; 

I,, : t:f/;]~{fil't'Trtri -6<.:C--_;< /I- (_mm 1 ~ 

D. '1fl/] !i:J :K3:fZf-{!~) J :.:_ J: iJ 7fi :I_-;- 0 g: ~-Lt)) 

IX! :2. 2-18 i~:.f::; ~- \ --C !l'.EL7J I ·'•j A<-+: tt!t;q )J { _:_ J: V) ~~,~-JV r-- : _:_ -)i_± -'i:'--j- 0 -7 l'H~rt: _) J ( () 11r) 
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o · :;,:j 2. :2-18 : _:_ _.: ~ -:1- ::::;- '.,./ 'l '.J ~- )~ JI~- };J±'.A~l!:i_:: J J (:~/mm:) 
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1j( ¥ :J-'.±:!'iri J J f F J+l .~~t > IJ<I 2. 2- J. 8 \ _:__ --;~--;J- -!!;~ ;f,' 1v I· i>C.,fl[tt:'.: f: 't_,f.i;;J ,(.., L__, -c 1; \ ~ .:. .:!::: ;.:_.ct 
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(f.5". ~J--tt/,__.:!f,lf--'.L,') -i -:;·u) Y /:l1;'1Jfp;~ (rnm) 

r. =-i /,;.' IJ - ~ _ic.4-7*T? 
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n. B~+m~~~~~n~•n~n~*~~~h 
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( o ,) Uifi'IJ.'<i.:ffj§J,t:J; ( u , 1 ) (·t;·J::r\:--c''j-(~..fl0_, 
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<T ~-
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FHr·l 
B· t' 16 

FHY 
THY=-

B·t 

=-=---c. 
F-.. = rm 2. £'-: 2 ~ = if:-·t· R m: ,n;JJ:tt .'r! '.10 (~) 

P-, :!;<:i 2. 2-12 :..:/1~i-jl.ffQiJ1>'·J~~)JU)~;i:~J-J-H1@£{N) 

F 1· GI 2. 2-: 2 :=:T:i-~@.fi! JJr-ti:zr~ ·V-J'ili~ JJ 0')~1iit m fitr: c~) 
E :('Xi 2. 2-l9 :.:.,.;~-T~f1rltil!JTrttiU)(1lj(mm) 

t : [3J 2. 2-: 9 ::::: jf:-.;· f. 7 .=. :;1- /'_·~~o:>-j:&.:tr{ (mm) 

: !Xi 2. 2- J. 9 : ..: /] ~--t-!li!J; A)±) h r1' ,j;J< ¥ t:f:~ _) J l :_;{:t<J-.;) ..:o,:---- ) ~/ !- -~i"" -- 1" (rr_m) 

(b) -;;~+ -_{j(_J0)J 

Jl!r~/:;U)Jfi·=~'.::.9i):j-f. !+#tf'\lri;tf]*t!.iffi(~ a,l ctiJ;fu);;tfJ~lfflC~ G ), ii_-/-,_,fljfif) 
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b. f!~'l\i.-k.t:f~-b' (~'l'irifil!F:trf·~~;) 
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( 'I -fiWJl 
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JV:-: :;rm~Vif .i.:-t> .1H~t , t:.. ttJ, ~!iit--:J- 0r,;r .i.:t:t~·<Ew ii:.~ ~m:;;; J; u j]-f. ~ --i- 0. 3::. t:.., :-::r ::.-­

~ '.J -- l- .:c- ~-;; .-:L --;VU)~~ !t. 200tlT ~ lt~i'.R1~-».rx;, '-::.. ih~iiN :'.tJ)'ij2t: J: 0 ~:-+z~;::r,-:' :'!:: 1,- '2 ~ 

:Z !~):tl.-, ;·£.r'.[f:t:) J (:t ~!~t L i'.t l 't) U) !:: --;-- 0, 

}\. ;r,·;v )-

il:i:tftB:.tF7tt;: . .:_---_)\, 

-c~.~-1-0:1J.~[.~ 

C + I' - K 

;r,· /t· I- er) £ ;-F'·J5Ui'.i J: ''. ri£ 1 2 T ijl; ~'.~ti· -:'.;--if;:~ 2,1 fi··l 8-, ~+·fi: tt.~ 1J ~ i J. ijl;~li tfti-bl?ii 11 
~-;* 90 3&,:zr_."·1-'f:.k 12 'T±t~:z-r10-/0~ 1--•01 81,--F=J~ ... ;;_,~ 
<1 . 7; ::.--- :fj -;J{;l.--- "f- (:~~'-n) M20 (~s-100 : 1;=23E) 

-li-A_.fl'J[-1J Qd=l::s_ 0 k\ 

-::l:5ft1J f\d=2f,.0 k\J 

1':rffJtt'i11'1il~ 1'.e - 2·15 mm 

• fil:tt1J:::Wdl'*J-~: J11ii 

ij: #t) J C --u-_· !~ ::J¥[-} J -fi:-1-,--;J~if}.:_ S2 ;-t 0 ~ ;:,. [, 1J>'] I 5ftJ,L~) J !ft 

(;f,0Jff;.:@'~'.i~l-/Jl-¢. Fl~'!'<'~ t f)) 

J;_,- :.4X'.235-J.b:x:(13.0X10 '245) - 244.1 Nl1rn:1_2 ______,. 2Jfi _\imm2 

9:JJlJJ SI ~Ft J J !Jr 
u t = i\d ' Ac = 26. 0 X 1000 / 245 = 107 Nlnjtr' 

.(, i u : = 23!) I 101 = 2. 20 > I. 0 • • • OK 
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h. fH,ltii:"f:J::J~l,Y,1Y "f, ((:-: -~) M27 (4!!\iitb;>Jj- 6. 8: r--'120) 

·tt 1\/ It-Ji J J Qd-03. -lk\J 

;ffJ:-ll!'Tn'riffi: Ac = 450 mm' 

-ttJ,___t:b[/0)J_f1t :- = Qd ! Ac = 68. So X 1000 ,,;59 = 150 N.-'mrr.' 

J:,- _I -r - 242. 4 ! 15G - 1. 62 ;> 1. 0 • • • OK 

ii- ;;__.fijffl Qd-48. Sk\J 
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4:9 = 242.4 ~:/mm· 
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.f,.i-::=242.4 lDS=l.22 > 1.0· ··OK 
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G. iHIJtk, *tii:=i--J--i'JZF-J V- ), ((j)) t - 9 (SS-100) (l'<l 2. 3 lC *-J1;f) 
t=!t:J.:~(;.t 160rnrn ~-19,. lffrrtif.J?,~z - bXt: JG - 160X9_, /6- 2l60 mm\ 

~Si:~l-fl-1-Hf.:C---_,,.: / !, 

:Y.: 1> l- 1£ TI' i _:_ '.'.t C~ 9 J±*r§ J J {f: rtriri:f fil_:.: itt 'Cc~ X -c ~ !E•_l--:: ~ 

~Si:~l-fl-1-Hf.:C---_,,.: / !, ( l iZ~:TI:!E 1ill4-l~4l.±:ttu)1 /Jf,c·;It.i2:::: L-c) 

';.:d = (7.30 0.160: xo.160>;0. :eo~) 

o:::: = O. 1sx10'· 2160 = 69 . .:; N1nJtc' 

-t':K '<E-flli 

8 = 0. l5k\m 

ru / ab= ~3.3 ,- 69. E· = 3. 3a > l. o • • • OK 

0 0 
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w i'l''.rtfi10 * 
~f{rtfi10#!:i:-R- 2, 3 7 :-~ ;T-:J-, 

i~H ~'.-41~ &'fWf~ t-J'--{;fu~~* 

:jj-a) ;--YiJ"-;t;-;v I· 107 235 OI-C 

:1:-b) iWH!zll:"'ll* ;v I· IJO 242. 4 OK 
~Jj-c) i~IJ{ltf~ -8- ;f:' JV I· 198 242. 4 () 1-\. 

C"l;-d) At&1"~-(~;g·1v }- 136 242. 4 CJK 

:,T,:-c; :=.:-·T-;J~;V I· 1-1-4 242. 4 (_) K 

('.?) ,.-..;.-7,-7'1.---- I· ( <rnfrr!f: JC•H ')'-!' 
~"D () K 

CV .rC.:.- _7, -_1- \_._, - I· (_J_L;\;i"r!lf#) RO_ f. 23E OK 

(~· tR!ltR7r ::.-- iJ-#~iJ. L, ,;;-, ~ I. ::IG I. 10 OK 
@ *&P c Iii: 121 29S OK 
(,2) ll!llli p c tfj 2-·12 29G OI{ 

@:· W!llk. -*t!.if>lfol--/ v- I· on 
<-t.... 7 2-35 OK 

(7) f l[lj {!>( , -*+!>i :-= ~--;:t·--i-!f'-8'-_:r / "- I· 69.5 235 OI-C 
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' c 
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:ii>J 7100 ,~, " t'- 4680 

" 
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->) J'il~tr ~c-7· ;:-

rB1 i:f f@:fil1{VT-, ~Y.'.#::t}J_Q:~'t~l.&t.K.~~:J-ful;+i:lm Ss (_:__1:·t-1-0W:ii'·J(_:_!t .J t~Jl: PE\l "'27c·1v 
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f:'.:M -=E-"'1-0 1vl: L -c, :-= ::___.- :'7 '.J -- [, -=E- '/ _-_L--1[.,U) FC ff{ (1~JJ1ti&LJ"'.*-.-t/X:) _&0'.~&8'-J-!~.J)<'t: 

~:fiJ:~t.1;1;1.J;!-j:ii{t,-: '>fLf):,'. ~*-c-.:c-7-' //1[:--;J- 0 c PC f!X 2: ~v1~".JU)t-f;'fi" rri;f;t;f." JV f, fl[ftt-:o[n]-~{ll: 
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0 

Jil-'<f fjj'::t.=-7-,:' J[..-_;;'2-

IAj 2. 3-L2 ;_:__,!:.;-q---, 

-11 f.!i]~Jt)JIJjCIJlf:'.±: 

::::::r ::.---- -:-1 ~l - !-- ~c ;:..'- .:i - r~J)f.!i17cf JE!tl!H-tlo:-:I 2. 3 ~2 v; '.-'EM .::c--y-~ ;v; ::::_ .J: 1iJ :-k ify ~ -, =. c!);f-;l;" 

*~1C 2. 3 R L:=_;T--;-

~ 2.:1-8 :=1 /-/ 9- 1---.::r--::...-·;, __ }i--'(l)'biff_PijJ[Jj 
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(}_ 0:15 
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0. Ofi'.: 
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S) Jti:;:H-J=tl:i-l!!~J.! 

f-1) [;!;];fr J~Jft.1i!>~fi:J :,::J-;i, \ -c A~I1) t=-~1r J;;J:!tJ: ,'.:: ;'f';fJ·~ ~::f- 2 ~3 ii'.f·l:iiii~d!· _hjl ~ ;.:::_;F,t; 

..--5 t , :--:i :-.--- :7 :; -- r, "E- ::; _-__,_ -- 11.--- e1 r:t~·tt u) ~'i'-frtti i-=-m;, ' 0 ~.if.:~ 1- ,:+J tfu:ri _j; ::~:_. :~ o') <J _., 
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