11. J fik'd

11.1 Jfigd -
ik —

—fiei | 4000 ~*d>h'wve — & ™= Lyypy. g.—
fiti<td=m™3A Pf. 5= | —' « L Eoswar-< 4 -
1V — £ / — %Pf. fiz oV PY. fi Pf. A= | 1,900

Yol 1,600 g% 43 <V
L= fied | — 4L a= - & A L 4 " fie<s ohOi J 2
L k= 46001 t 3700 0 —sfitid=of v — dL - o5 =V
sfiki g2A 1| 95002 i< 4 fkd=™3A% /7 — | 3 # td =%
M —sfiti < Fd=™34
Jfiki — == | — >VYKOwa! % 0934

http://www.jsce.or.jp/what/hakase/tunnel/03/index.html )

| =0l # | o] P YKO ) =3 A Vee Tfio]| [ =T33y
- oV UREE«HY dd> e ==K' »@¥%ff =01 ™
% | —sfiti | W[ =m™3y4+ - vy - v E—sditd
skl sosho ]| - MY - e~
{—sfiti # —s — rFre— <SofVis<# £ A
Po« Qe = — % Y%{dAa™zA
o%lE n N - % Efd=mv Z | - % eq =V
< # Ak ~a%lF 4 H A L —|eo %Ny vV E ) i
ko L Ac 4 {1 s%E%hV—wns ™3A
| 3 sfiti % o |43 -v 1871 4 - . —
Ye — ikt < 4 =™3A
/ = - ufiri— L <= —sfiei | %o =3 =
\/
in£i| - LFIT - [ = ™= $N9.” —
L =™y A g fikd - = L A{-—- 0 LoV g%
- =V 1930 11 26 M=73 #.Jfiti %256m[4d=3 % r~od3 <V
8 Jfiki — 8 12 | — > VKO wm) %

| <%# %g 0
http://library.jsce.or.jp/Image_DB/s_book/jsce100/htm/091.htm

Jfied - == | — > VKO wm! %Nd 3 A
http://www.d4.dion.ne.jp/~m_mori/tanna.html

= ™= | —p VKO % %qdA™EA
http://homepage3.nifty.com/kunihiko/earth/fault/tannna/tanna.htm

Jfied — | _>VKD-J|— 3 =|FJI|ETM=|A
http://www.kajima.co.jp/gallery/const_museum/tunnel/main/m_list/09.html

/ - s fik i ( 1931 9,702m) )i 1974 10
23 3 8,489m J fi £ i nz— Jfiti % - 1985 - |

165


http://ja.wikipedia.org/wiki/1931%E5%B9%B4
http://ja.wikipedia.org/wiki/1974%E5%B9%B4
http://ja.wikipedia.org/wiki/1974%E5%B9%B4
http://ja.wikipedia.org/wiki/10%E6%9C%8823%E6%97%A5

—  fitil #Nef Jfiked 53.85km % ( )eq =V 3V

N = — - ™ o9 —Jfikl % =3 =V
L= i | < L omy Yelf 1t «fict Dy e
- Wi Jq L ™y NATM +< 74 - L %o =3 =V
| Jfied 30 sfiei d Jfi b ikt f— ik
— o0z2—  %Nd 3 v 3V Jfikd L [ = - - |F
_” o> TMT TM?O —- o= TM=I A
ik —
— | Y |k 3 # # 1,273,620.4km 2012 4 1
http://www.mlit.go.jp/road/soudan/soudan_10b_01.htmi - == M3 A - - 70%|
# N — LA < es=Jfiti | £ A0
Ses—Jfiki — |
1 S e R R B T Lo afiscprs
— Lo iy ]is
2 L A~ |H n n 02— vl 4L 4 %
G b
3 — o™ L ™y b — rsf=Ll aycs
02 EN
Jfiki — 0 ~Ne/[=| Jfiti — - n =M= — % #
~ ) fied — | r]/8=|$00 — - L % L 43 A
ik —
sfiei | /= S = Jfi b Jfi ki Jfiki ooy elfit
i 4 -  ufikd Jfi b ) fi ki oz 1 |5
A
3V - = - L& a2 Jfiti  NATM < -~ &
<A Jfigkdl o2 - %0 1 |Fqg A
| Jfi b z Jfitinwd' fiavofi TBM &£ 4 A -
=V 4 4 NATM # eVd <™ VI <% i =™= - | o=
=Nej 5 A
Jfied — = ™= | — > VKO wal ¥% {4# <o o= ™3 A fikd
— 4 4L 1 .00 2 TBM 3 - 1= == ™3 A% -
= ™M= — | £ A

http://www.water.go.jp/chubu/kisodo/PDF/d.dousuiro  -pdf/tonnerusekouhouhou.pdf

ol pyfitl | - — ™y.Diyyofiz 4 o= — - 4 quv-
fi 4L ! Z'“ < - -$a0fil) < rJ|| '” 4L == TM5}/8=| A
TBM % Lo pez o= L 1y A{—r < cDidvefi| ¥-ofi
J 4 <= B =3 A
L # | Jfikl m=™= =3 A
s ik | 1970 3 # | s o # td =™y oV /= L EeWI<
tefie!dusd  <A{ NATM (New Austrian Tunnel Method) % 0 <od3q =V
NATM | o fie - - pAl -t fireow— 4L - - { o1
0 zofieid  A{l—z 11— - ~ | % - | -

fiti % #%{|ferod3g v

166



Jfied —

Jfiei # | - | o fik LA < = e Y%Nef| v E
— < == n — — & %o 134 3V sfiti | n %
0 FA L —|feol <s%|F Jfiti ~2™=| — 2 <o0ds

A

L) fiti# <o

ikt m<f <o —| — A= 0 %A
# o be=me A= e #— %l
¥ #A L — # %o  Hotdr o2 fiti —
0 | # %3 A
1) A=
A=q | Yo | — % Y% Lo by o) fi b #
Yo— % ED / —V ke - a=4K. e~ <sJfiel <—
FiL Jeor ™ 2 A{I<% %A
2)
0 | L - A —~ 22|/ —

L AL < %# %y A L zaA < =
1M < d ™ - L -3n % <o - |
L A -% 2N / —ed# oWd ! fiad Mg A figd
- 4% ™ z—w>'fi-]| £— 0= 62— e

= s — 4L A% %o <oad{34
3)
| Jfiti — - %0 A < - — L % 1 <34
% adf | 0™ ¢ ] - ST
Lo — oedad o= %Nef 3 A Fv%-  —
- % s 1 - afvE- % sof  Lneqa
)
— — 4L Ay < Radfi— N 4L
A < %N 5 A - | Yo— wo'lfi-3% L % Ne
43 0% Omme | < — L %Nef 3 A | - L % oeeW
i A o= - 4L e o2 ™ % g4 =T™MgA
8 o #FPYK L 4 g0 % [Fd38 4r

http://www.kajima.co.jp/tech/c_mountain_tunnel/fore_inv/index.html#!body 03
3 Ra>fi —

R=22fi — L AV E- | n n % —
— FY%r . B e Wi ofi«! 2y 1 0 2 %N 5
A —Nef s fiti = ™= | IL ozr |H LA %Ne 3 A
4) - n - '
n v s o - Bk Esa 12— | -'e-
AL Fo o/ 4Lz m™s 'J_ - d v L Afr=szn 5V
- &£ A<l ZA <' P~ — | -5 = -
$ §/8'|| ||'e L 04 =| <2'\/ % - ! P w— - : P w ]/8 - ! P w ]/8 L ==
™| %2 e Yoz = ™= % Al #aA
Jfied - A
e < - dsedss
(1) 2| M #™o=%i o>, L 30 1 dLCmmRd. 22 Tfig Mg

167



AL

A L—i2u/d-d-=m= 4k e3 A | — 2| -
< 0 FFrE 4L ™A
) % v4 VI - 0 edad gV E- ( Nef| ™|
)& ™z A a4 ™3 A
©) # % 394 Jfiti — ¥% 4 % 1434
LA - Lg g ms —V E— Nef| ™| A ™3 A ikl
- Jfikd n — Jfi ki ozd ™ o -
D¢ 4% / F™M3A
(4) 1 fiki — =— £ o= - < # R2Dfi— L A
Jis% 38 7/ —%- /74 -4- = 0 i
(5) ) fi ki Z | I (N % -V — % 4 vda
%Nl 534 | — - </4- e - Ly figd - %o £ 0
11.11— Jfik i L - o319 Vvis# %A
) fi ki —
| s fiei — #
10m ¢| BmzA
+ H
toafi
™
£

s
+ 19 7 r
# FeopeWh g — A oot i A S fiki — 1| Bm
2 oqfVudiei o— | = { g2 # 5/=™32
< - - Y Fr3om # 1| 20 A WO fi - —
2| m— %ufitig# =™3 oV | —  —Jfitl i] 8omz
— — | % # ™= Lecds> o= ™3 Tz oy

168




11.3

Dfi g

A =4 —V E—Rumkioh 4 == ™3 A 800mm — AL, figi -
L =|=$ A=={ — 4 eq =V
Jfied - % VvV k- —4 <= fiod # - &
@ETM=IA
11.4 TBM =V Uikl <
8.3m — TBM # - < fie! 2y ($=~0fi))2 3 # =
FA L1 #E] =V ol 1. P [ =g
_ @ETMﬂA

169




BHBRROMEH

* BHREBOLE
i
]
ES
MR OB MEE %ﬁﬁgg
YES
BEAES FoR LB BORE
N
a
E
& i BH- IO
‘ﬁ P SHOEMEE SNiiis
u -
' N— DB
YEs TEE
IL—+D -
KIEZE T i HOMEORE
NO
—? BEMEHOEOOBE
Ed
r
i
b
-
? YES
B ETHE
HE NO
I
% R#BIL—hT
E | HIGERES
#
; ]
MHEE-NER
YES
BISORE
E
=
- T
S

T REWER

M7 I KX DT
RBREHILOA R
avka—ILRIUOER

EETAERRETI RS
<K
BAOHR BRUBORKE

L ERRTS - MR
O

A L ]
KRR TAERO IR

L EEREEAHORE

RHRBLOSHEER

X5

-EHBROYIEEPHPERHE
RAFOSHEME

« o LI EPAE
RFRE—

“PIPRR - NEELRE HRA
THE

BBsLIPE S 5]
FARE~NOEERE

AR - B RHE
07V BRMEER
AIEEAE

TV IEMBRAE

116 J fie i - 4

2006,15p ~ ||

170




112

| n =V k- 2 Wo ' fi -
02 %N / — FYr n —V k- L g A
(1) -
1= = | Jfitei -V E— < =V -lgzm
=, fiti — L A% #£A — ge=| Jfitd —
E— <Jfik —V E— - t[kdga 1 —feos -
| zo™ LN 3A% - fied L - wifiad aAf-
ez # z— W' fi-xg L e—% £ A
)
— % |a==— — dLopal—zAa—z Jfit d b=
4 d L . <o n &£ <«3pA 1 - -  — | 11,000 #
A—¢# 2| ocosl -Y%%] |A== ™=id>svekd A % Ne
134
®3)
1 Jfickiz A | < Y £ A — | o fi
i~ [ = - % [Fd{i=<zn
2 | - &£ Lo =™V By fik — <o
[ =™3A 41— ™ ik Z | L E5ms o= L 34
- | 122" Rhed L evikr 1d32—|% 4 - = %
<:>ETM=IA
3 | L e oz — <of=m™ 9 = %
d0f =™ 02 ¢# | % o H—%# 4 L A
—- #£A
4 200mE g ffee 4% %™ fiti #| % 1941 <%Ngd 5
wdd L{vE 3%o L aA{-% <0434
5) 41— ™ifiki #| — Y fiti - M= T™Ma ™M) < %N 3 A WO
tfia 22— L eox2— % rod3A
6 Jfiti %odK =™ — L =% 1 {10300 -
s - A= k3wt A wNdga. s— oz
0 oV ™M—FAY% Jfitl — % o [k{%— % #£4a-°
7 — —<dq == | goF* " 2o Tfid %
fi g1 L Jwzew— L e—-% zA — | %
™3 A ¥ < — &) £ A
(4) wo i fi -
Wo ' fi - L - 3 A Voo Jfit # 0 % 14
0z o - o 2Wdlfiad o3 A WO fia— | %o 4
o= %= ™|V E - | 66mm # 3 A% = — % oM< t 4
022 | 4 %o 86mm-— # A< — % r~od3A
2w fieL  af-zi{ k- < 3 - o= L
a:IA
(5) _
Wo i e # | % E % A 4— ™ % o |feon - |
# — L k=201<% #£A 3V Wevdioco' |
z | n % 2% < - N % 2% i1<ozx2wf -
%A
(6) _
Jfik i 2 eWd'fi-2]| o™y fig i 2 — -

171



- n> 4 ==240 | < % £ A

(7)
) fi ki - |H| You fi b L B 2 <o | — AL
= %9 %Ned 5 A
1 1% o % e=™
2 %o % t4
3 s Ne||
4 Jfiti Yo ™

02 %14 - =3 A
(8) <o

Jfied # <o - |

1 n 02 L 5

2 L 1A 34— ™

3 — ™
02 %A

— | # =1 # L A —-%
%A
L A%ze%— | L 5  #A 11.2 - <V |
0% - Ml —z | —Ll_3% c=%=™3A AR
— %1% <od3A 11—  #| 75m-— 750kN/m 2)¥%Ned 5 <V
| n Nef ™| Yalkod % Yo ™—% %

A WD fiaan 2| -oa=L Fofiei g F[ £ -

<ofV % oNe3a ~ o'fie ( < rfdld - ™ 2 %o
d % =3 A
9)

| Jfiei - e n —V k- - #A - =
=| Jfiti % 3 ocosl Y | d AL = Jfit

i — L er<#zA 3V - % v | nosl |
L 1= %2e A% A %N 54
(10) ! —

J ik # -V | £ A | - ™o
Ome i8] %N 78% 1~ - % ogd=m -
= - sotd rod3y$+ v — ooax2# | Jfit % <sodl <
¥%Ne 5 A - tq =™V - 4= Yot ufikd
- % 30 1 —|eo Ak s=%lF a2~  A{isrFo
134

< ™e — | - - & o= L va L £z ™
%A
|- | @0« 2wl |4 <o |:fiz's Daml < ™z #
- 4 =V cz— o~ 39=™34A
11.1 | Jfied # % eVvifitig— L VLl_zA Voo
d | — < ™e |4 - % 10 Y
fi g1 - - # %o ™V Er A - #£A
< — | | %od ™ %N 3 A < ™e — |
d o2 200w % t4]feo z A Ll-—# - %
o= — <= — % %= o ozodl—za |- Jfikd %
tsrd % -= o t k- % 3s™el <% [ =™< td 34 ™=
sz lyfied — % 3 o™, o % =3 A

172



1J|||— == | Jofi £ — — % 120 - @%JJOTM\/ k- A
{L-2a
111 - %1 L A 1984~ |H
F Y F Y F Y
1975 1977 1980 1980 1988
(Gn) — n n o ™
=i ¢/ (9 H) % - 8,000kgf/cm?2 20% 4L A
Pc 5T™IL 0 ) n WO i fi =
(MN/m 2) n — " 1.8gf/m3 n =| Y8
9 % = fi | 40kgflcm2 (1 Nan EZ
R 0 )/ o Gn' 1.5
(1gflcm33 °© 2g m ) 2.0 (<0.5# )
10kN/m 3) — 30% | 2.05gflcm3 - Clo:-fi-". »n
H 3 (m)|° " 70% | " WD .y
-0 fi 20% vz fiz L oa | 20%Yes
" 35meq/ | " 0% |
" Gn' 2 100g P ~ 70% | 30% 20%
- W “ D | - 20% | p RQD' 30% " D
I PWO ' fi-eno Y29 n'1
~ |o2<Gn 4 fi k1 fi= - 30% L A
A —_ - ™ = —'O fi .” _
W % %™ 35meq nWo ! fi -
< 4 — |no0g nNes —
2 4<Gn’ 6 N9=| w 20% ™
% Y ™M< n — Nae= ¢o0 ¢ fj
t 4 Yo = Ai - %
~ 6<Gn’ 10 PR (<0.5 # )
% Nef| < °©2gm °© 15 Gn 20
— " 20% oz fiz L o
v 10<Gn ° " 25% -
Vs < F2 [ wmo fi 30% V |
o ™M
20meq/100g 30%
Jfikd Jofi B0 Jfigd
FO FO |( FO F
> )
— 0 Ao w |
< -
Nef
l
™
O fi — meq/100g 100g Vv 4q —F Palty (milli -equivalent) — 1 < # A —
0 fi% 2—0 F™sfiz: s bt wmofiz % ) V%L <=™3A L 3 o™ o! s L
Y80 O fi 4k =3 A
(r—¢c @cfis Wo'fiaew3% Fp - Y= - A FA = % 2 1=
"% i % o= ifs s b=ma

173




11.1 | - L Lyl_za ZNof|z fi'lu Nl % 74
=™ %2e%%n L %o ~odga A% L ot =N - 1V
1+ A L J= e dfeEN e fite S —mve oL
2 As™e % #A
11.7 ——VE-ZcObmm =
Yk — 1987 | 4
|
Em‘é&(p o - SRR B F
10 o Fo N o=V iLndsg Jfiti—
£ A
L= fied # | - 4L vlkafio
D)< = 4 =V % —
3w5m # 3,000t L— % e e
v
K7k &(ml/0.5g)
- A IR n J
fiti — #A
RIS (Ip)
10 ™4 L %I DA # - ot s
A %A
%lp 94 =
wh 14 2 Ly
Y8 & Soaf =™3A
il - - % -
# — <=1 ¥ =|-||l<% ™
Bk (ml/0.5) SEAUL
B
Jfi e # % e J L % | v Ysod N 34 7/
- | A =34 - IV ¥ Ne|| - % edA™I <0
3 A
Jfied # % A — | sfiti— ~ [= Ao — 2
A i seoFes 132 11.8 — - - g )0 fi »dfig <
e % LaVvs™mMaA % JeE™|-nlodgs+

174




- RORRER I HEH 11.8 4 5
y.d 7 N
L1
) 80 // / 1987 |
S /
% % / % 2 %
B / fE™|i<%
% I/ — a <o =
20 / / TM:I A Ll $ |
/ 759 m Y8 5%
] - % & A<
0.001 0.005 0.01 0'050'1*ﬁ?§(mm)0'5 1.0 50 10.0 500 | QESTMH A
= DI l w | B
LREE AL
7 d(gilom’3) o TWERERTULE | | 5 1i'9 -
FROR
., o ] 1087} 4
® @© T1 00 RWERERT Sih _ _
3> &,, &Ko > IefERF O ! l: Ue
O -9+-—--g——
f'O i._— 0-.. .E. 94 ¥#
d o] 5., ®l —feo % -
— 64 2555 266 o < o=| 1A
10%%I% D10°  g'q o3 02 | 01 | — =
60%ix D60 40 30 20} 10 [T 1
i ® !:— ® éb —
- [ ]
| °d 2.65
f""‘"'&? """ o)
. 1.70-1.75gf/cms3
—6.0
B [1] 4.0
] [ &8 10%
o0 ©) J o0 © 0.15mm
8 o 60%
1.50mm
Uc
BERIK
Jfied —
Jfikd - - | o figd L 1y %N 3 A | ot #o
s} L £z 34« % Y | £%000d3A Jfied 4
— Jfiki — A :IFPE‘IGQE"B Jfikid 9
ikl #— | — J - 4 % =3
L % 1a—| - & o % = o= ™ 4T
s figt 4 - Lifiei % <V 02 %A
—ifitiwlk— | = o m—| %]
# 4.8km <t 4 =™3A Jfi g ,1982  39p - N
osLlyfiti %1km 7 # | % A L 5 =2%0 %Ne| 2 < Fe
Jfi b % L 1yt <s%Nd 52 <o —| —
L <a -  #A — — %0 ™< -
13 - 4L | 3006 #Ne 230 | % A<
=m™34 1987 156p J fi £ i — | £ | 120
2| 96 % —sfiti - %o 4L a3A
L Lk<a | ik < e= A %ze%— % - ™MzA

175




pH % 3L | < 02— % 3d{i1<% 200434
-4 - pH - ersr 4 N -
Y%= %3 A - — pH | 0 -~odq3A ~ pH3 — | - Yq| ™
# -~ F£#£™3 A pH3 <oc< — wmo fi  Fe3* % <of = -
~0d3A% pH4-5 <o < i Farremofi¥s — sibaprsof =
erer < - A —# <ad3A pHé Z | — <0438 3V
pH4  — | = td s pH% - =3 A n 1995
191p
4L =|=00 — | -|-— s - Y%T™MZ A |—| #
L - yi4L ocoodga 1o L L= A % =%3A
oJfikld
Jfikd | l—lifiti - <:>=|A = — - = ™= AL -”S
—J fit i #| 100 V/min/km Jfitt #| 4,000/minkm <t 4 =™3A
73%— ) fiki % 500 I/min/km  # A Jfikd 1983 121p -
feot <% o< Jfiti | F<#$= 1,000 I/min/km < 4= ™M a5
A
o fikd o= —|eol—%Nd3A —
1 Jfiei — L k3
L>—fer<{%| -™<IT%Nd3A% n 4k = k3A
2/ - - k5 A
| 10 - — D o | - % %39 A
3 Jfikd — L -3
- L 5= %2 — U fikld - 4 k% ks
A L — - 034 t3A 03— | —eL A %13 0=r
A %13 - A %13 a{i1<s- |43 n 1995 20p
4 x 0.3=) fi £ i <od3A L Imin o 2 - =3 A
Jfigd — - = ™= | Ak -= L E{i<s-0d3A —
L o< 3| 0 = ¥ Ne|| | L o Aoz— % #A.
11.10 Yolos fit
L Ly
325,000m2  —
1,700mm

552,500m3/365/24/60
=1.05m3/min/3=350 I/min

) fied - < —
Yol fi b i L kv #A
Jfikd | 1km # |
1.5m3/min 2 =V —
| ~ 800 I/min |
500 I/min # =V = Vg
- vNel < a4 |45 A

176



— - % zA L o] — k' fi,— 4
Air<szn # A - | wiik¥% <od4d/ - &£ aA{vE-L
— | £ A
— ™yfigi 2| wlE A{is-o0d30% % 4 |
Lo =0 oa{-% - —-da: — %l za 1 - AL
£ - =r % ™=9 %Nef 7 A
Jfi b — | #fiady" ofiz ™A%/ - — L % 713
A Jfik -Ld3a% ~ | + 300mm — # 500 I/min — |
%A
—Jfiti % 194 - | — % td3A —
—v E-L Y% 4! < %N 54 < o= | 4 — - =
| Jfiki — % <od34A 4 237 — Jfiei — Jfigd
Ak < e= =V 4 o2 ovVqd «=™] 3%Nd3A
L <oq—] £ A — | N 5 8% —
— | 01l <% ™MEA Voo | J ik - | - - %0 —
2 -+ A rl™iscodqa
Jfiti #£]| 3 S5kgflem? ~ <= 30 50m — | <oNd33F+ %<
/=Ll—% o20atdr | - sofis| o™lezar Voo #
| % Nef Lt <% <00 ™M—% — L A< o #
JFTL A% #£A
Jfi b —
Jfi e n — - |H -
oze-=™= A %Nef 3 A
R - -
c»:IA
Jfigd = M= — < o= | — e o %Nef 3 A <9 | Ak
= ;™
I 4 o— sfiti— & o ufiri — &
- A %A
-Ho4 - < A -H -
- s wl | za
- n n -q s fiei — 4Lk -
— < a4 % LA £ A
ok " e Tim |H Jfi ki — L. oi o - 4
Ll e b oA Ll—2A BT 20 T — | Lsrof=m™
no- - e=™| gd -~ - o %Ne] 3 A
11.2
() Jfigid 1983 pli8
- ni/min mi/min/km
9.0 1.7
4.1 1.5
3.0 1.3
n 2.0 3.2
1.1 1.0
0.6 1.4
0.1 0.01

177



Jfied LA o
Jfied | 4L el < - 4L e\/|=-— n £Z) A-"lS
“Vuld A% = - o1 roffo™micoz - - a4 &
A %Nef 7 A
Jfied - A o L o3 =V 11.3
11.3 J fik i dL A o 2006 3p
EREOAN B2 HHFEH INTER B 558
(i HERSER)
Hria s #FFHEOTE, FHIEFHERCRAE X OB HERENOITAORNR | B3, 6.15 « #£100
FEEREH T 023 eRY I ZBT SRR | KIUEH oM 7R 5 2501 12, 5.26 - {87
ORI
FTEAR S (EEER EHOFEDIBE ST 2 3A L8 T4, 4. 5 $22
(EI8A « S HASERER)
[P NE [ES7NE, EEAE, FhERFRST B RAENOITAOBE 232, 6. 1161
RN FiiAENDITAOH BA31. 4.20 - #:79
pelaiicsi s 0B - AL - FEREL SIS L OB LU Bl O T A OB 325, 5.30 - #2214
EARBREHA R B SRR RN OTTADHH] A7, 6.22 - 185
HrbiE s FthoD(Fs T UK EOHEE 2R 5 51 B8, 9. 1§72
bk FRHRGHEL (REHE DO 31T DITAD| 1726, 6.26 - 5249
SREEIANE BREIORE, AWOPAIEI BT 288 T 5.11.19 « 191
RHEREETE: RETRCEEMEOTHCE, WA TR, FHECEHR T 9. 6.13« #81
KRR T OASHGERI T ABHEDRAIC | FEEHTOASRYERICHT 2 A0, BNTRASTHZ R | F16. 2. 3- [Ed
A e TERT A7 DfEE
(BRBE - 05 - BEEIBR)
BHTEAL BRBEOMRE, AEOVIEIZET 285 S 5.11.19 - §#£91
BREERCEE T RETREITROTREE, BAL - Tl - 3RS H £ 9. 6.13 - 181
B RE HEEHREOPHER, IS ROIE R 580 14, 5.29 « 1453
FEEEATIEC L AUGR TEORTITRT 2% | A T Zh 58 249, 7.10 - HE%E
ekt
TR MNEUH A Y NEFDHEBSEA~DERR | SR+ HOAMY o LEHRE RET 57O OHE F2. 3.24 - HEEE
URKELHDRFFIF 2[5 M= = T
KEHE IS SRR T B kB #7345. 12, 25 - 4138
KRR SR EEE MBOKREOES, KEGHBOFA L 72 8% HiH DRk R D854 BH59. 7.27 - {561
H PR SR BT FENEOREOREA DT OB B248. 10. 29 » {4110
HITFARDKE BN R D BB 2o\ T HFARDAEOBIEFE R D8R L USRI ¥ 9, 3.13 - BEIT
SEEHUE THERE TR A5 0743, 6. 10 - #98
bies s led TR HE 351, 6.10 - #64
HERTTEN 0RO BEY, REPHILAREAHRSE | BT HROSRE S JOYREN B 256 0351, 3. 2. HERE
RRTGGPh iR By CAEOHEHEH] 43, 6.10 - 597
ERBAIE RS OHE B 1246, 6. 1- {91
BESE OB R OYEIH ZT HikfR FERSHOHEL I, BERDRIE I 25 Bk 745, 12. 25 - 14137
HY THR R EH ORI CEI TR 2 | SEERRRM O RHASE LOTEIRCEORE BT HHE 12, 5.31 « 1104
EC L 2RSS OREOHEESI TS | BRESGOITEONSE 12, 5.31 + {100
R (7Y — AR
TRSRIE TRSRORE EFIRI 2T 28] BE23. 7.10 - #4125
B TORORROBH BT iEd AL T 2R A ) 237, 5.01 - {100
TRk FEERKEP~D TERKOREE L UM FROAIFOREIZRE T 28581 (331, 6.11 + #4146
(SEEBHIEIER)
EHsERR SR FHER LRSI T A OB BE36. 11. 7 {191
b RV K951 3 Hid 0 1IN T A 233, 3.31 « 30
AFREHOREI T & A SSEOMSIEICT AE | REEHEOREA TSI A 1o O SERME, SEEHIRSERKIRNG | B34 7. 1357
1THOEH

RS EG R T B LRV SSERRIR | TR RIS DI TADRIR F12. 5. 8- @57
Ot BT B A
Wik a7k ESER DR THH B 5 Ak #A30. 3.30 - #29
107 3 KIBHLEDT- DT~ & TSHHE E23. 7.24 - {4186
KBS KEFHOBGE, PO, EE FOMEER OB 325, 5. 4 - %149
ol e i SIS EDBHIEDTZ D 047, 6. 8« #57T
o s e il FBSE DT OMF TR E LLHE H7247. 9. 30 - J5i8rs
R TR ARG AT MR THEA R L5 207 o TSP & iy RO L 5 112« HEEE
R RS AE S LE35R [ e e R s S S 17 0247, 9.30 - 55{8rg
TR DA R RS B B DS OB 0244, 4. 1+ S8
VEsREEAER: W7 A T 2 1 DL E D32 BE 350, 5. 1+ 28
LA ¥y U AR5 O ORR: 235, 3.31 + 30
¥y U ABEDS 1B ¥y U AA S B o tadid ol F12. 10. 31 « FHEE
FUEEHEY T T3 AREEIRICEET A | TV ESHER THICHIT AH CABESET I ROHEE, FEZRIZ72D0 | F12.12.26 - Gl
A4 RFA4 (D fagt
FAREEHTF DA 2351 DREEDRERT | KTREEH FOAEYERI T2 BA ORI MRS IHA BARISE | 16, 2. 3 EeE
RAHiEe R+ 570088

178



15 2003

o |

2

AL

L e ]

23 2011 -

— so={=|«:\/

~TME|

179

o ¥ N
— I =
3,000m24

9 %

L > -
===l =h

=J

/AN
[

134

vV D

E=



11.3 —

Flcz s figd % Fd30% Jfiti | - £ Nof| v E
% 0 Lyl Lq < %] e o £ — % |kd o ™< ™e
%Nl 534 3V - 0 - = & vy -om < ™Me 4%
Nef| v E %ze o= L=y <™mg A / —vV Er - -
-5 = % Yzel— AL ™ - Vufiei & A{V E-
— 1/SZOTM|L_S0J'ETM=IA
- | = H < = H 2 e=Tq4

11.11 —fiti < oV fikd
—Jfiki | - % FfV # 3#— t| 8m#za —|eo
| Vol - %]V E-—L-—=2 Yo |k — o —hfik% 4374 - A
| — A —=m™y L J3A it z L o] =™ 3% {V
0% / — — x ezufiti Lifikm A | F<[ = %

ZFA
C’\/ r]/8=|—Jf|tl =|00 {}i s [l T |IfJI|ETM=1 z:i:

~wen 112 s it ~
NEXCO2009 42p

ﬁ | LS
' 2 Yeze¥%— L ™gaA s/ —

P AL - / — - L ™ —
< | 0 <od3A -
% 10m —sfiel # |
% 30mm LMy % 0.3%
< % afsid=
l/8|If = </ J||
$ J|| = %V Y
| - s =

180




IN

| — #A NEXCO n n
—Jfiti # t v < £ e—% £ A
ikl o# | —fikld Jfikd — A ™ o= ™
R2Dfi%  %=e%d == ™3 A | — Jfi b Yoz — o o= %=
{ %— L <<3A
— | —<%q £A
(1) d ™ 0‘_EH{—L~:=|A - D 20 D) 4L ~=>=|A I =
| Ligr mtd I ovVNes 0 % Vo #F ™3 A # Nef
H £ qafic! oy t L eq#-— 10 - ™3 A
(2 1113~ =V ¢d 900 - Loz ms Yot L mapA - —
S BT
@B — - =V %Nl 54 14| vdg=2-— < 4k
% 3y L o roflfer & t1vl—za - — | 2 =
=1 |L|— T 1 9 A
@ le-= 14V < Radfi — L ke £5= — L -3 A
STA ﬁm:-_fé,a EE;-;;;N& 33F ) 1113 P Hs -
®* P H
ZifRs B W SAT (Wi & 310.) Ve |If - ™ #
— oV — | < -  #£A |
_ L FAYs ¥% 0 = <A
= R N
A B c D E J- 5/84 =)=| z+ LL
EEENE - - ™L_—-3% o
‘o s 2%
i st Vo =™ <Negd %o ™fe-
FEN e ag8 memo o wk frs%
A ) %A | -z ™
: I £ %0
) " NG SE AT %
Wcioid EPAI AR TR sL putimse
LR S | - ERE
“ §2
3%@;?5&;% — I —
FREsBae ¥ TRy Lo B
W, /;o ORIAME ) L—\: X D A
Vel - ™My ™ 3%
< -  #A
EfEEE LS | < NQ." ™| o i
— Ys |If a} =| - # =V |'€‘ -
% Llrqdq0
WAL < = Nef ™| #
Yo o= Mg A

181



YRRET—50— Hit 1-2
bRILE: BRE/E: T/ & B 5]
(IR Sta. + nOhSDEESE: m_ [MEHS:No. TR =1
Ty R RER: ABRTIL—F(1~5): ERHEI—F:
m E=IorE = =2 |3
|FABh Tik(samE, KA FESL) DT HELERIOHT B. B itifll
BAELVRE THAIL ABERA
R - RAES
BEER. BREE(
SL. RoEREAVWTEN
MRONE. K5 L. BAREAX 0T
Avri—+EMPREOHE: 5,
BB W E FRESEA SIHFFI R
—HAERME | 1004t 100~+50 50~25 25~10 10~3 3BT ER PR |EE x5 | R | HHE
AREE N O Y avE | A2 )L St I N 104 O4RTE ]
HE (NI OB EA RS SN RE SRR E TR TR ELER S EE TR N ERS(DERBAIE. &
N/me?) Ik BB D B[N oT— CUITL A T— TR T AT —ThEW|a b TR LM TARECEN| 2B A E B % T
— # Tiiphizoe | [higshg TRBTEMTED [HTED Rars RICENTES FERER BE
=3 = 19 13 19
B. B it
3 A{EEEH
33 6 6 6
CHEB
[P = B ORI
=} <1 3 5] 5] 12
FEGERLTS |WEO-HAMOLT(HBoHMOLT|HAXMOLTLS  [HEHMOL Smm Ll
L] S I 0B LB Cmm) |05 (@ o) (BI~Emm) ___|EOBRBE
D. B B |BIE OBEY HL 8 sl [mustERe LS
k- R [Pt SOOIV R SO 610,72 SO Commptt) |
HEoRERM. BLLEICE S b 1 sompnim | EEN=NOTY
HFHES 1 2 3 4 5 <Y 3 A 6 6 6
@Bk LKL 12D zLE sZLERAE N B sEhB
E. & @ L8] fi#d 45~40° i 20~45° i3 0~20° #fif 20~45° f47 45~90° 4 4 }J\g-l- 3 7 3 1 4 3
" |:>-1um.l:mﬁ 1:Hig 0~20° @n-w ';w 45~90° = =
" G 10m EMTOFAR LKL DS RIS & B LTS SUSRISEY BATERC OV THRT 5)
FEK| B | Bl WK WSHT | RAB 1vovs | MK o-iows | SWEK W00RME BoKEER
= HBES 1 2 3 4 123 0 I—5|~5
ekt JReERste | e ). Bney | LT T S, M. '
SRR 5} 1 2 3 4 21212 fi% 37 26 38
(37+26x2+38)+4=[31.79
Renth& 25 L mEFRSELT S,
11.14 D 0D) — 1997
1 4 o= AWE g % — - = ™M= AL RN
2/=|] J|— = =V 4L - =3 A |V—ﬂ03/8 Ys
3 A
3 o I8 CEEE Y.
4 = x 2 +4 % L ~34
d o2 - o= T L 4 = TM=| A
5  114— - = o4 - Ff= Radfid <354
1 o< — | %Nl 3 S+% | — - -V |
L L= == ™3 A
2 1 - | - —RMR— 4L =g

182



B SYTNEEALER
REDEHEAR
Rl
90 ; f BARTTY L PERE OEETRT
R PR _. Om=eeer E A
TR
‘ﬁ_‘ 70 -
R B ﬁ 18—y | BT
HHH 60 B-a 85~
= ; Ci-a | 55~70
5> o e
Cho-l ~
"-[E 90 : _ DI-a | 20~40
R e | DR e =55
o 40
% 30
BR 20
10
0 @ [ o [ ]
a L L D]
o 8] Q a [a]
-]
1115 < R = D fi
L e< 2e-=1L - 4 % - td34 11.15% 4
| Nl | o0f  cNelga =54 fer ™ oz . &
09 =V ™< ™Me ZA
L - e= | s fiei & =™ ek o fi — < g of=o - .
™— % -0 | o0d3Aa F — | dfini afisse= — A% Y
- % L #2A 1 — Zvemnesof=™—| | — Y% Y% ™M=
3 A
L= 2| — Y% 7.4 % — DI-bR 2D fi # At srod3 <V
=|IETM|S| E| - — s = < — 1/8“: £ T @ETM\/=|
Y =™/ 4A{oz - - %N 5A

183



™ -
i r~ i
qal =

m—
: ik T
[ - L
g !
I 8
» e =
& r ﬂ
m ~ |
3 @
1a -
| w -
* e -«
o ° -
iy ~ n
._..ﬁ —

i — —
I e | <
& r Y = v
iy S -

1 n ©
i
[ e 1m
I & 4 |
i - ==
| 23 -
=17 "
) - —
1 ~ s =
= T
ﬁ = i
1
i
b w3
MM 2|5 m NS
ﬁﬁ@.ﬂﬁﬁhﬂ . ; - 1=
W owews | _ : _ % s
[ -
8 =
| z |8 <
i al pd

J i

V\D-
=|JL

L
§

+#

3 20m —
s |
-
L
184

D

11.3—
# |
_L_ |

o Je—

Ye# %3 A

A
<

!



11.4

Ty R b5 E B

HEOREL BN LTEBT D

it @ m B HEK X > TRO N EH 2ER Ems |
G M E & B & OUARO B, REEOREE QOHK, MRS, WML, THHLCOMR | |, x) '
- T TR @Rffuar sy - 1% FRTOBRIEE QUEORUOKS OB
I R —— DLHORLEH OB OBA4FR OREOEH, LHOBE @EMELTO |
e HEDILE
| — U 4B R ORE WEERY, AhEE TEE, FRorobRkitE ORURRREORER
fﬁ KU » FAEFALE | @7 (BEAARR), KE, ZKRR GEKERR), ZWER (FLAKTFERAR
A | .
% | A, B )
| EABRBEETANRER | BUOTHCANRE (¢, ), RERE ', ¢ ), THER (D)
B
B|Y » v ¥ B OB|ERSK D), BERIFHK K)
— @ F fF R % | —HEERE (s, ), MY IR (B, ), BRTY VI (v,)
HEHGEREEERT | PHEE (,), SEEE (), 8v> 0% (E,), BETY V1 (v,)
, (PO GREE MR BUARER (), GKE (o)
o B K E B OBR|EAX
L # 5B R 8| FUSEBRE (0, )
w17 U = 7 B R[7V-_TEE (1) g E2)
o I e RO EED R L+ 5
= . B, BRsthrons, BEEOHUETEL TS
R BB E R B BE0BE, KT ARTRONEIER L T2
= B OE B R BR|IRED ), NEEEA (), BERE ¢, ')
X 8 B # R % KELt8womE BEEELOEE)
B4 A aiEaik (B0 | MtEsoaEROMTE
i W OE A HEIC X > TROBNE B & RBIE SRR
= B % T W % ;;Z}v%mﬁmﬁﬁmﬂ:"r‘%%%ﬁbﬁﬁ@%%ﬂtﬁ;%m‘0. Y ALRBORELEH |
T R R EhrgE, EfOEE, BAUERE, FEOERREC XY, ORUMLnLEE @% A
BRIOBET, WIORYE OB TONREL L U+
WwoE kT oM OE ﬁuﬁ%i#&bm&wgﬁﬁhV5»ﬁ%ﬁﬁKﬂiﬁmmT%%M%b,}y#» AED
el OMEE~NOEEL + ¥ FLOREELYTHET S
T —_— ﬂ;;ﬁjgfﬁﬂl@%ifﬁﬁ. EMRERY, 2y 7 R0 P ORS, Bt BIOZLMEE |
. . Ty s HN FCELR DT A, Oy 70 M ENEBEL, DROER, Ty 7R
Gy 7 RLPMAWE e n, s ROBE LTS B
WA ) = MED | KA 7 ) - PR AERT O WELE, WA T2 ) - PRGDR G, ZRARD | e
BE FERR, Bk LB AT
S — ;};;igfﬁmz;mﬁmm%g WTFHIERENTRRTE, b >+ EUDEK
M7 -FERTIBHICL DV ERTOKEX, CoFnBELHNTE X087 —7F
—F 5
B —TIRTENWE | 4t e+ 5 LK S &, 7, BEEHK K) &HET B
B LW 7 8 F|ZREToY7)— roREE, IR ALOELTHEOTELRRET S
# o5 < N OBl E[ A4S LB, DEOUTETD
A E #l E | WidhBROZBEOEIRE % 5HE+ 3
By KL OEEDREZERL, SIHEMIPCBEREEREALD, vy 7 F LD | g5

185




|  NATM % 4 v - | % r~ bhumt i 9D O—= ™/ ¥
Dk «fiPd> ovfi @0 o > 2 Hfi— & =g oy |
- | - A k=g A e A< o= U fikd # e
A
| — < = — % A —ad 9P
e R 2 tafie! Dy =3 A JfiEl - Y%l | |
sfikt — 4% - =™z, fitd — 4k = ™3 A
11.17 <
. Jfigd n 1993
Rk T '
TeRb I | 2% |- - =— —
£Nef| — = | o fikid
- 20 =34 2| -
g A —b — <« <c - - - %
s | LAl <ad3n sfiti % 10m—
. o - % 30mm < ™e | £ | <
do——"— ~je PRATIR | o= | 03%2A ap < a — L
Aiszufiti % [V L 4=
™| %> e Yo—  ¥%Z % A
- | D - % -3 A% nz— 4 o=
% A Y5 Ne|| | d g A
b % 5
80 200
A RO
0 "__"rr 150-:1 ]
% | 7 | e
S NS : s AR
L\\"“"-ﬂn-—-«\’ A
‘l\a —'\M J__rrr’ \.-
Zalei=a - REEEEEE RN
g “‘\ B ML
E ._1_““1 _J/-r =
L W .
# 0 - T 5o [l =2 R
% "]
fﬂj e —] 3
2D] —— 4240_,_,'-"'_" ',:;': T~ .
e e
sz —— g - PPEOHET
-320 L |50
0 20 40 60 80 100
HE~HE (H)
NI RAER IR b
11.18 - —
L= £ | ¥% 200mm 9 [ = ™= 1/so=| %0 A == ™3 A -
L= % ~'h# == N 5 A - |
- r ==T™3A /= | Fr E J=™Ee o |
= ™9 3 4

186



AR : SmIZE |

AR - 10mi2E

<

/ |
\ 2D

ﬂ1D il

\ Y

hrxIb

D : kY XRILIEHIE

11.19 -
Jfikd | o fiei - D H Y% td o0 Sfigiz L™ £ A _
= 4 D = <o mfiPy L o o L4y
30 1t —|feor <% L 4 b - =z o= ™3 A
175
Sty 9 hEEE LIBKIFLE .
Y
15
% )|
A
-100 100
RN > k
m——
-160 j e 5
/’ B
-200 Ty . =l 1] n
Ei?i&f THABHIC & BT
_50 25
-300 i . oz ' El“-cs::_e.m] 0
3/6 5/23 Lu‘ﬁ -
el | 8 o e J{ y ""H-—; - E
Jun R E )
BRAl -348.70m
-400 I l -2
8 & 0 48 a2 138 18 230 274 Ky /3 388 414 480
af 2002/4/6  2002/5/22 2002/%/7 2002/8/22 2002/10/7 2002/11/22 20037177 2003/2/22 2003/4/0 2003/5/26 2003/7/10
11.20 -
o= — | B e—r o= | o fig Y |k
% %3 A — | > %0 0 ™M—% £ A
L—="hz| % Af 20 %l % 3f=™ 1<% %{3a 1|
en — 4 < Fz ™= - fik - — 30%
<0 =| 3 A — 2 | = q02-— EZ] N‘_rl
% ood-—2 -] 40 50% % o=™]< F4=™3A
L= fiel £ | = r e ! P w ¥ = AL o= 4L ™
3 v¥%h / — L |41 04d< o= ™3 A

187



TWLIT~A0Zn mL} TRCFCAT O

iAo = N 1121 4 fit i
NG
|
Y N2 -
== Dfik %
S 350mm #
% 300mm & 4 =
™y A ) figd
> —e 2 % W[ F
5 . ~‘\“‘\‘§\ < +> Y |- %
i Ay = ™ < %% Y
M,NE)))») . {1 =% F ;4
\ V] mﬁ{v‘;" /f//’/ do bz Jfik
Ve ’/"’ -5 = o A=
N ,/w
"“’ ‘__/_“- = =| s = < 4 ||'J
s/ ] "A/»'J LS % A
: /3//—\\\ 1

11.22

11.20 — _ — sfieid oAV k- o= - fiood =3 =V
% U fikd - | o3 =V Vof = — | o A= £ A
11.20—- - - LLE |1fiki % 14 o—%2 3o td oy
g Jfiti % 1=0f—-& [=™3A | Aa=4% - 4 z k=
3 A
Jfied - - o A=A £ A
Jfi ki - - % T< 19 v—¢% L .= 3 =V

Vs sV fiti —

188




v fik

11.23
- — L bk=w%04 =V <od3 =V ——4 | 4
=3 =
— Jofi £ - d = AL 1 y= ™3 A
]/8|F v
> L |- L £ % 1% o0o0d|e == ™3 A
<. B Wiy
| o figd 44 - AL o to i
<oy LPewWi s — < - 1 AL A <A s - “3 A
| © fiws ' i o2 - —s fiod 2 L - o= < —
L '" L—zn - VA < —/=Il JI|_ _ AL «:>=|A
. P e Wi | Ve BEeWI L — 1% # - A o= ™| %> e
Yo - M3 A Uikl - %o %W g tefic-i il B
o r. BEeWI = ™ —k"D3J % %] |- %o % o< %
+$ 3 ™3 A . PEeWI )] —>— - L 3/81/81/8_[51—“/"” Ypdk =3 A
e PeWl J - qedod 4 1= o= % . P e Wi J — AL
-3 A

189



EM-2 EM-3 r

"0 e

- < % Fy= A %N 3 A
- # v « fiod | L kv feo -of =™ A
lJ||J—L # == =|=| LJ-” E= - «:'=| A m D | = fiod - IJ||
=2%9: ww D— <Jfitld - v h'fio— & - -3 A
w B e WP | - V. BeW J | 25 £ -of = ™=
L =< £%34A
. P e Wi | % Y%qd3A
0% oz — = ™= | ™M=T™= p VKO - [E™3A 4  —»
VYKOwe % ~o0d34
http://www.elmes.co.jp/product/natm01.html
Jfigd — RaDfi
Jfied — | L o R fid - % - qleraq
LSZEAN L L Z -2 Jfieid 10m — Radfid _=2%3A

190



115 0 - 1 T2 2007,126p

Jfied 8.5m 12.5m
e P e Wiy = D H (cm)
SH R
J fi (m) (cm)
m m J cm
(m) @ | @ (m) (cm)
B B 2.0 3.0 15 2.0 120° - - - 5 30 0 0 :1/
Cl Cl 15 3.0 15 15 - - - 10 30 (40) 0 |
Cll -a n - - -
Clh Sypl 12 | 30 | 15 | 12 EEE - % 10 30 | (40) | ©
Dl -a 1.0 3.0 n
DI Dl b 10 20 1.2 1.0 H-125 H-125 1.0 15 30 45 0
pi | on | 0| a0 |12 | O] T H-150 | H-150 | 1.0 20 | 30 | 50 | 10
4.0 . 0
E | E 0.9 09 | 09 H-200 | H-150 | 0.9 25 | 30 | 30
6.0 10
1 Radfi—a b— % D — | bd <o« Jfiti - e
Y% 10 % e Y= Yo ™Y Ne| ™| N =L oo - <o o™
< S | a— &£ Afis-of=™3A
2 wfi P2 J - = ™= 02— d 0
> — | ¢ ci Raofizl — 1 A efiPdsd =3 A
3 | e zfi v % 3V | o ¥ - #A
4 ER-=Dfi —L_za Ra2d2fi— r~|od34 o%
£ o - w1z /44 afesor=ma
NEXCO — Raofi|dd of=m= <of=™3A
1 Claffd ci#g| a%  RaAdfigA <V¥%[ = CuR=Dfi # | - —
=D L Ais-of=™34
2 DsRaAdfi— 2«Wi J | 3m% <of=™3A 4| Ll t 9
Vlos a g8
3 2012 24 7 — £ . e-WiJ— % 14V E% =0H |
NH) % |k HH - codg v - oL eew oy — -
¥% 1.8#2.0m< 204 = D M —Owmii¥% 10093 <V
4 Ar= = | — o >4 o= fiti o< - A1 s ==
TM=I A
5 E| 74 -4—1fieiz d — azd o= i

Ei o< At s o=™3A

191




11.6 il — R =22 fi NEXCO2012
T
fi - =D
P e Wi J i
R 1 I (cm)
4D fi
(m) e N
(m) ' ! O mm O mm Hn PO (cm)
(m) | (kN) (cm) " " )
B | BaH) | 20 | 30 | 170 | 20 20 | 1500 5 - - 30 0 0 3
Cl | Cl-a(H) | 1.5 | 3.0 | 170 | 2.0 1.5 7 - - 30 (40| o |z |
Cll -a(H) - - - i
Cll | oy pgy | 22 | 30 | 170 | 18 1.2 7 HH ] 30 | 40) | O
100 %
DI -a(H) 3.0 n HH | HH
Dl Do) | 0 [Ta0 | 20 | 18 1.0 10 100 | 100 | 30 | 45 0
n HH | HH
DIl |[Dll-a(H) | 1.0 | 40 | 290 | 1.8 1.0 15 108 | 108 | 30 | 50 | 10
a -rA==—  r A R 2 D fi
b - ¥ ™M= az—e L Jfikd - e Y Y
soofs  rqd -2 2
-fi P — 02— 02 % ot
1 - a4
3 tefie! Dy — | 36N/mm2z A
4 HH | £ A

192




TMAIT

4 A4 0 SA40M 5 144411 S 1

E2 145 fie i — Rz A o - 1
EZ) J||\/ - 3] = - IJ||=|<:»\/?/8 EZ] IJ||=|~=>\/9 EZ)
L v—| 2013 4 13 To— L < EFNO

I= |

0
1]

| na' e %o -

-
S

/ = 2013 6 7 r g 145 fik i -
A < o Y5 td3 =V
» VKO =)  hitp://vww.kyo -doko.jp/wtncnt/20130607140816431.html
/- H = — 1| ek fi el i 5 Jfiti 5
s 4 £ 50ms— g =V
Jfiei — 02| - Loz = ig Ao

Losm - ovlezas
!

. JI|ETM=|A > VKO um

L—Jfiti — | 1964m# 4| 260 #A° — e |-
— - Yf = # e= ™3 oy 9 =V — | Yl 615 —
gA° 1 — — 4] 100 < td3a° %%nl/ — 0 | 35 33 30

135 07 23 #A°
sfiet 4 Ay | - % 4 L
Ly, — ey o - % A fezacifiti % A
| d=m= Jfiti |1 - —  rEp o= ™3 A9 | —

#
S # | £Nef| —— o= — =V |
™  <af=™MgA0 [Fn%— 2 % =™ %N 3 A

| vo# - |F == ™3 <V 3% 2013 2 19 | Y%od ™
Vs - == %= CII¥WCI < == ™3 A » YK O mml 9
http://www.kyo -doko.jp/kensetsun/20130227124154066.html

AL

— | cli-bg [ == - L o=~ k=g oy

i - - = L=|= ¥ 3 F2z#-0f - == ™3 -voey —L
VA — ®0 v | mm) |

#

| O
m= | ol Vs 4 .

H L oeiseoq oy

—# ¥ EVAN
< o T™M£ A9
A}

vad Ya |- — < ™e — | - A
1
Yoo ™1 < %Ne| 5 A°

-V 2| |o -0y L | e3A0% 14 A
=V Ne< < 0 n - & se< | = Y |-

0 % > VKO wml —5 7 LZ0d Y| 77 - 14 fit
P — Y% [ =™3 A0

193



— AL - Airs]| Jfiei — b 2 # A
1) - < = - % wolifiad eirs-of=™g3A 1
% < == | # wt #00 L A1 <%#z%ya Jfiti
L A — | 1-wWrifiadsd J>2—Jeo % L o=m™n%
A% 38 3V — My fiki # | — % 11—z W' fia
— \/@=|A
Fof =%l fiti — | ot ™ kY- % %0 Uikl
iy — L ga1d rofoe™feo % 1do™ 4 Jfit £ —
™A fia| Foo00d3 eV =34 L o%nfF Afs™Me—% —sfit
- #A
D)
1125 s fiti £2—WD'fias/ —«s=

L—=WD i e L oy E—L—z (| — @ -t d o=

AL o3 =V - Y%Ne| v E Y % ™o % —=T™3A
- %WO I fiez| @ wmtd o= — - E3a%n 02—
o #2|wdylfia & o=z5c< - o2~ 43A

L=Wo ' i e 86mm # o= ™| —% ¢« % ™% A —

—K. B % - % =V %A R=22fi| DIl {4 o—EZL o= ™
3 A
@ & # ] % oald=ma | A ase/- g
o | — sk L aflosa
Jfiei - L cofiwwiidsfitiwifiavefi TBM 2 A
] L 3= — 4L -3A | £ A

~Jz =" Rhed L o= - A 02 ™M= M= Y
Nef EERCY:

4  http://www.hazama.co.jp/jp/newtech/tech/tsp.html
http://www.kajima.co.jp/news/press/200102/14clfo -j.htm
http://www.hkd.mlit.go.jp/topics/netis_skip/h23pdf/08.pdf o2

3 tfieswy!fiad 2 [= /- o2 Yl — L e L

14 =74 Wo'ifi-z2] ounf S 02—4D 4%

Foo— L A g% pd=%g v 4L i3 PL g s
— 3% e % td=m™34 Ve fiti afo| - # L
-V % eoke —s 14 fiti g 2 | Ye |k - 30 —t fi «» WD
fiad [ = — — &L f=m3A 50™-10 Lo ky=™34
http://www.obayashi.co.jp/service_and_technology/related/tech_d019

# ol | /= # o= ™ d # %t %L <A /el

194



1 r 4 4L =0 - Y%# % Omav i — ~ L 3 1< %2 %A
1126 J fig i —
Frr =V Jfi g — =V L 4 % Ned 3% < ™34 — ™
% o fieloyz # | Y% [ =T™g A
ofictosd A efisi moi— & o34 -t # |
10.5m # A % | ™¥fisi % ~od34
-fi P2 1L # | % Yef VvV E A - —es ' o 4 <
tefietosd o= =™ A/ — raafiPdsd g oy
ofici o — 44 ™ - g -% Acr % 1V fictdyz /-
- — o3y A =y figi - L Ega —Rwmk —e L —L— -
™S | = o= & L Ne%R mmk # —L—| kv L ov k—L_za ° D —
- otk eosE o—z ikl || | 7 to™peraf=m3a —ltee
| — 100m x| Uikl - -V E- L 434
A - L o= rdfic-iosd 3a - - L g
™, fig i a0 ™E # L [f=m34 Jfiei — | ™
sfikid  ~A{i<s% oof Ve

195



