&

- 254 -



W
I
iy
i

H K
LB

1 BEKBRDMEAGRER e 954
FLOITHIEDETR (BE)  ceeeeeeeeeeeeereeai 258
HRE A TH AR D WG TIGTRANT cvveervreeenneenieeeiieenn, 9260
DT

4 P (NATM) BIER 2T (Z2)  covveeerereine 263
(BEGEEN T w7 Bl FOBHEERER  oovveeerreereeeneenns 984

5 R I 222 % BN BE T OBEE G TR  coervvveeernnreeanineeann. 286
(%) Zo0nT

6  EEDFEDOTEE (A B C oD+ e 308
E) O@EMHIZ>NT

7 A TIEITAR D TEITEFRIT DUN T e 309

(&%)
FATE—Y LS 310
a7V — Ty 7 OFEYERTN e 311
AR (25)
10 Al e A BN R A R N <y PP PRI 314
KREREEHE (R)
11 MM B T (BB » B AT T, cooovvvreennneeeneneean. 317

) Ol TEFRIZONT

- 255 -



1 EAKEOIEKRER

(1) Bk
IRA T T A DOKREMN LR EMHERT HHMNT, @KRBREITH & & bia, BNk
KKEATOTA T TA Ot 2l 5 Z ENEE LV,
WEARRBRO KL, R—10LBY Thob,

KRR —T—— IR —I: Ak H SR
KR V) #BR

—— KRR
K— 1 KRB S5k

(2) ISR
1) ik H AR
kB RBRIL, EAARBEOMFOKREREZRETH2HDOTHY 7T A MU REEHLTT,
JFHIE UCTES 900 mPl D Y - b Z A TOMFICOWTEREFTORELZITI> LD ET 5D,
ZORBROKEIL, TOEOFKEEL L, Tz b5 0MikE LB OKEZ, 80%LL FIZEK
TLTIERBR,

Fo. MBS LV FOKE L TIET S Z &M Ek & Hlr S 2580, % 2R BRKIE

ERitTHob0 LT D,

i ERBROGIEL, UTITRT &R T D,
O TAMUROKEIZESTEPBIT LI ENHLHDT, bLBREOCHRELEZT 5,
FRASCHE DT DIITHE T OMRE LITD Il & EHTEL ZENREE LU,
F o, MBS U TBEE L7200 B il (2 440 23S ATEOBEIZPi1E LT
X7 b2, kERBRZIT O & &iaid. K— 1 OFRMENHTZ SN T D03 % FENHRE
T 5, (M—2%H)
<F

=A+P+3XW-sinf
n s XW-cosl

22 B
|
w N =

(M 2Zz

t<béw:>ﬂ2ﬁu

(Y

C T A NKIEIZEDHET) (N)

EOEMEIC LD (N)

D EURE OWIERE (em®)

: RERKIE (M P a)

D1 ARY-EORHEEE FHLEOERE (N)

DA EEAR L S DT (0)

s LB DO EEER K

B =VE, R =F LU, b7 7 AF v 7 EAE 0.3
arr7 ) — g, HE. X7 XA NVEESE 0.5

[\l

- 256 -



ik B BRI

M —2 fkHRBRERT RO

@ TAMNUFREEY FL, TR —HNOZEKERERNPBEAL, BRICHINET L
T BKEENT 2,
T A RNy ROBBORNIL, K- 317 T LBV Thd,

X|—3 T & k32 KOS ORENS

- 257 -



2) Kk D R

KIEDBRERIL, A T TA L OMENBTE T LI, YUKk E TR L, IAKEITOR A
UK EDTFRBENIZH 2008 ) iR T 5720 0RBRTH 5,

REBRIT, B, HRE LK DS ThLERT 5,

FABUK R, B, B MRS, NKE, M OREIC Lo TR, BR
lem, JER 1km H72 0 ORI, R—10EBY &35,

F—1 REFFARUKE (¢/H - cm - kn)

E @ FFATRK B fii %
aryryy— MNEHE 100~150 Iy hEAT
BB A NERE | BRI = V8 (b T A 50~100 Vi NEA T
F v I EEE
e, WEELE=VE, R zF L U 25 e, BEMTE

KIEDIZY 72> TE, ROFHITHEE LR IUEZ2 5700,

O HFEASOEKANZZ 7 U — NERFSRRREL o TnD 2 & HE LIZRHER 20
Nl [ VAL ORI

@  HAKRNZZERIOMARTEZ 2R LT, KIS BER A2 +314T 9,

@  EAEEITEND S OPERGEEITIN U TR 5, 2URIcEKT 5 & E5ETEDbME
WMERZTZENHDLDT, ERDIZE VRTINS OPRREBICERE L2 T uTe 672
v,

@ FEEFFIZZBROZER AT 2 Z LI 50T, ZRAICHR SN TV LR ERL,

®  HIARIIF BRI DRIV TN L,

® KRABREIZOWTITEIEZBWTEAT D, BIEEIZAE T 1/10 BHEE, &I T 1/5 BHEELL

NEBZLET 5,
@ FTRToOHO, IHAKRENOXINE GLKBIH 2 o THLIRA IZEHEEZ
KT S,

® EKREFICH RS, A S ZPEOHEIEZ KRT D,
©@ KD HFUIAATTA L OREOFEZ L, FHOMIEIC T 22T,

KIRDRBROTIEL, UTIORTEEY THD,

O FOWKLERZEREHRT D70, KED &P L —BARIE L T oKKED R
BREATO ZEMEE LY,

Q@ —EORBKEL 24 FFEMERF L. ZoOMoOBokE (fiaKkE) 2HlET 5.

@ FHBUKEITFHKEL T2 ZENEE LV, L2 G FKE X 0 ARWEEUKEZ v
L2%EE. X—4ICkVEET S,

- 258 -



Q=Q\| H/H K—4

AR X ]

N

il felt - KA
Q : fEIERUKE (/) 5 SER KA
Q’ : WEWRAKE () =
H : #/K8H (m)

(X— 4 &%)
H’ : 3ABKEA (m)
(X— 4 & H%)

M—4 FBOKEDE D T7

(3) KJEFRER

IKIEFRERIT A 7T A U DRREIKE (FKE+KBIE) LRI A5 2 L 2R 5
OO LDTH D, WAKRBREFHKETIT-o 285811, HEREOTHINSL O TKER
A< ZENE, L L, FRCEER AL T T4 O TUIKERBREITH 2 ENHE
FLUV,

KIERBROTTIEIL, ROLBY THD,

O BRI Z HIK A TR D,

@ KERBRIL, RBREEICBNTAAS T T4 TR LR 7ETREKEE THEL,
AT TA DR DOFEL T 5,

@ BEHNOZEKUIIMEISEN > TRAEICHRT 2 L 5, FICERLRTRITR B2,

(4) JWAKEFT OB & e
1) B
WARRERICB WD THUKENFRBKEL EOBEAITLHAADZ L, FRBEUTOBRET
HoTh, IWAKBAOAELZFEM LT R 520, BEmGEE LCTIROFERD 5,
O HRIZKNBLAH TS 0% BHEICE D BT 5,
© HIRIZKDH W K 9 ZRIRAKERFTOWA L L LT, IRKDED LWEFT T, FTEFT
ETHHIL, KOLAMLOFEZFHRS,
@ AYR—DONWIEZHEZ P LIAL, KOREH L ELZR- <,
@ WA X DA,
2) #i &
KRR O E BRI T R UEOHFRBENTH-> Th, EFNRRKEITCRE DB L
AT TR E 72 K SR 25 U7 T uiTe 5720,

- 259 -



2 MOITLIEDER (%)

MLOFTHIEOEHIINMOBRANE S, VAT RE (@INEFEH) ., BEAE, XFFEOREBICX R
BENHEIT L e iuid e 5720,

— NIRRT TR KRBT D 144720 0B AR, VAU RER ENLEIN AT
KEHWTCKFNZHEL, fILIEOEZRET H, BSFEFNOFEERLE LTEL, =R LF—D204H
WSO ENENGRD D HERDH D, AEXRILVRDOENTZFFENI1DOBZTHY . ZOEORIT L
S TH B DT LR DL T OHE TAEMOE T 217> Tid/e H 70,

OREO LA « BESHTLIFEH I TOWDHT B % FRElorRT,

MATHRT, X HERETHE VWD L0 b, i LOWEEEZTEND D V) BERO T8V O T,
KBS A 21T - 7o S AHE COFT HRBR 2 eI IEhE LT, BREHEIE, RIS SR g~ DR
ANEZWTIZ T DI BERITESGELRE L, DBOEHIZICHT 200 OIS o kv,

#F—1 DOPREOLA - BESHFTCLIMMHINTODHHFTHN
H 8 P BT X D3RRI SR e E R a (kN (tf) ) i =z
R L YE VR AT Ra = F Ry EF T L <l
=3 Nl SRR N2V 5 S+ 0.1 Manz
L . _1,JA-E-K , N U -2, TARSE T L
;F'%B'gji@it Ra_37 eo.ll + e ‘o );Héﬂé

Ra D MORMIFFAEESF ) (KN (tf))

S D MOBEAR (m)

F N — OB XL ¥ — (kN-m)
IR y7°/\_‘/-;7@j}%/a\ ......... F=w,H
T A4 BN K ONHEAN DO E F=2W;,H
Wy :nr~EHEN), H: BTFE S (m)

A FLOMETEAE (m*)

E MDY 7458 (kN/m?(tf /m?))

K YRy K& (m)

U MOEAE (m)

N AL JE 1 O - Nl

Ay S SR D HEE EobiE (m) (R—312L5)

Ay IR BIAERTEMOES (m)

€. €go D OMIEMRER (R— 2128 2)

W, /W, = NI liioEEL

W, Ko & HEHOELAIL, Mo & ZORERBEEME LI-E

- 260 -



*—2 MIERREK

1) ((h) BAERWHS  BERERSE - FfES IV PSR
T <

2) (fh) HuT WAt T E T

A RO N O AN BAEE TORE S (m)

A @ BLOJeHNE U 3T o NHIERLEE TORS (m)

WL DA -

z % XX W

- 261 -

4J:)-L *ﬁ jj'ﬁ T ji ?f (SN € fo ﬁ %
I 3A & it LIk
o w i 1L.5W,, /W, 0.25 (2.5)
ERRTRUNS @ SEA
A &t L& 2.0W,, /W, 0.25 (2.5)
PC - PHCH
R D R T 4.0W,,/ W, 1.00 (10.0)
. . .. LN~
il w i .
‘K - D 1/3
PC - PHCH T 3A & L T k| (LBW,/W,) 0.25 (2.5)
#—3 MEOHIIEME
e, DIE A, D
eo=1 A
1>eo= 1,/ 2 A/ €0
eo= A,/ A A




3 HERIEA LH| R D e LEEEIZ OV T

PR 289 H 1 SHAEREEMBEE 188503
BEFERXKEEEBHINHAEERE NS EITH T
Wk 2 4 10 A 9 H fi§ 5% Xx&2 — 105
RS U R R R R B R E ) D A T BB R R E H T

ZDZEIZHOWVWTHRO LBV R RKEEEREEENCEMN O - T-OTEMLET 5,
DN, FIRFEAN LTINS 72 - T, bl LR OSSR 2 01297 9 K o 8 BEWT 5,

(A% 1)
W IEN TR D0 TSI O T

(1. FEAEOHEZ)

1. PEHBRAREOEH

(1) AHTZADIEIZHOWTIEL, JIS K 1408 ([ZHETHHEA A2 /RT A —H —IC L D EZEE
BEICTEETIILANL 7 ARBEICRET 200 LT 5, £z, KB T AD AafREZ TR
DEBEERETDHE LB, A—D—IC L2 EFAELZZORMELEREICRRET I D LT 5,

(2)@mﬁé_owfi\ﬂﬁ%KWA%ﬁwﬁﬁ% RET DL & BT, MAMBREE L Z OHRE T
Bt 2095,

(3) BERES X, LEIILU T, MEBAMEOER, BEFEAESEICOWTEERRELLRET S
L BT, KT AOEEMHEOHNEE A —I—IZHET LD LT 5,

2. FEAFRFOEH

(1) F¥— MUL, BEEZORNOH 2 HOZEH, Ul TEB Y E D B 2 (EERIGRTIZ YA
CROBAREFTAL, R E LT 1 o — Al E IR R ISR T o b o L5, ks,
RLUESTOUIW T LA, BEERESESRATL0 L35, o, BWERESENTS IS LT
BEHIZIE, ?‘ﬂ“—l\‘ﬂi BB ZENY A 2T DD LT 5,

(2) BEEBAESIT, BEEANEEORRINET 20 LT, -, BEEBREZX, BB ISLE
LEHITIE, /E)w)}}rglbkﬁﬁx%ﬂ?—w&_%@] CRLER SN TV AN E 975%5@%#5%0)&?“6

(3) KEEEATHE (EAE 500kLLE) ITBWTCIE, 772 FOZ 75 2 FH—IZ2OMITH
BEAEZREL, KTT7AOHFEHESEZEHRT LI O LT 5,

(4) WERESG LT HID, A2 A4 L (WEREHE) ZRAIE UCEZERRLGRT. TRl FHEO% 1[E
PLERETAHDET 5,

- 262 -



(. HEAOEHEN OVFEADZE DM

1. HEAOEH

Wt GRERIEANSIC L VR EICEENE LA, ZRFZORHE) 2HEL LTHEA
THLDOET D, HEAILHTZ> TiE, HEAE - FEAJEORI K O T RF O JEDAR I % AR L ¢
UTOLEICEE LSS, WUICEATLILO LTS,
O WOGEIITEGITEAZHIE L, BEERE & Wi > ZEUICHIGT 2D &35,

A. EAHEE (HHE) 2 - COFEF TCENNELFTHITAKT T84,

0. JED RSO R E OTF IR LN DA,
@ WOBGAEIL, BEEME L HiED 5 A ERFEARLZBMT 2EONEEZITI HOLET 5,

A PEHIRHE AR DN T D F AR N A4 T, i LIS ELE RIETBZENNH 555,

. MRS Y OAE & B2 Y | YRR EOEAN TITHR RS R 4y, i TIC 2% &

FETBENND LA,

2. EAROMER
FREF L, WBRIEAKROAREAZICE O T, B, BRZZE LLEIE T, BMIERTEICLY
IR ZWRT DHD LT D,

(I SR 5 D fRlUE]
FREATF 2RISR 5720, B2 D LB FMEFIREZEYNIITO bDET D,
BB, BRI 1 2 EOEARP YRR ERR DL, BRFRFCEENECTHEIE, &E
AFICXVEGNAIET DD LT 5,

- 263 -



(B 2)
SRITEN TIEIHR D AR FIEE 2O\ T

—

- BERIRHICIR T 5 2R

(1) TIERSY THEEAML—T = TN

(2) MEHEIEH O, RE O
QOO ET, A, O]
OWfRE . kG KO

(3) i THapH DA SR
@UEAXI G O LB 5501

(4) Bl 4L OHIFLIFAT bR M OVBC
QHIFLIIE &
QHIFLAEL

B, LN OHIFLERICIEN H D556, (3) OOEAXREIM, (4) OOHIFLIHRRE & U
BEEICHE720 OHFIERK DN DOND L OWRT LD LT 5,

(5) I AN & OTEANR
@ERlEAZR

(6) = O fh FREOM, AT, MIZFLR &5 FHEEREFE A TIEOEY) 72t T I L3
L7 BHEIR

) (3) OOEAMGHEH LD (4) OORIFLRERL OEE L, EENLRbDZR L TNDH I EE
BOETHRT LD LT D,

2. Wi TEIETAERFEICEAE N ORI 5 FE
EELIORTHFEOM, LLFICOWTHS THRRT I bD LT 5,

(1) Tkt OIEANE

@1 N FE

@FENIEF

DAT v 75
(2) MEBELR OFEF (A - JERREE &5 T)

Q7 NEA I

@)

3. FOfth

ek, HEREATIEC L DR THOM T 2 BiEfRE) (ICREL TH L FHEIZOWT LI
BICHRT 2 b0 LT 5,

- 264 -



4 bFrx (NATM) 822 - 34 (%)

1. FHlloBER

k> RNAEEY DL EM: & e AR T D L L bis, &R - E LM ATHE T A 7-0, b
FOVHRENZAE 5 B DL D28, SR O, FIOREEY ~ D BEE 2 R T 5720172 D
TH D,

2. M
W b RV THED 2 BFROER b RV 2R e U AREN 2B 2 £ 2072 b D TH D,
Fo T, 2HEBRUANDER b RO Y o> TIEET D &,

3. FHHlD A
b RV ONE THIAT 9 FHANTEHI A L 3B 0 2 FEER H 5,
(1) BHA------ HH O TEBRODICETTHHOTHY . LFOFHNRS 5,
BlesiiA
QR bk FHIE
@WZEZEALRIE
@H1FE N HIE
(2) B~ ARSI S U CRAITAISIBINER T2 O TLLF ORI S 5,
O LEELERER
QLU ZE AL E
@w v 7 AR M E
@A =7 U — M IHE
ORISR TS 7l E
®7 TS 7E
@5 < E
®AERIE

©

S
%

4. FHA
(1) Blgma
OFIPRIr = k=
1) B B
FRBEOREEFT O BE, FHUOA TR CE RV MILER 2SS Z L2 A E LT, U1
DOHEOIRAE &L B ORI E Z BHAET 25D TH 5.
2) MEOEE
BHRIZK D UPPORIMABE L, A7y FREAERT 5, HIITROFEHEZTAT D,
1. WH CG5a%) Lxonpfh, HEREXOYP OB
=, ML O, Flh B OIR & & o a7 72 & ol ok EE
N Wi O EAT. R, R T O
=. HKEFT. HKEEZORE
- 265 -



AL REIE D53
~. TOfh
A o F b
HAT IR & U CHEEIEICAT O,
4) BIERHROHE
AR AR & LT R B E IR E T 2,

3)

Tl

e={111}
s

/\Dy‘—‘:/ @J ﬂq AN N
5 A c D L&, PRHIE
|
n i
—_/L!_/_Z/
chu — |
i
i
i
i
B’ A’ : C D’
E
BIR A 5 Fe—b
o NS @ AR TNo.228
RERHE o STA. 550+19. 5

Fem A < LA
< %,

S LENS E
Bk % F o — k

< Ehon
A5 TW5D,
D

AR TNo.
STA.

STA.

[EIRER N

JEEAMZIEEEICAY . RIS CHREOHEKNR S D, FERITEORBGE CHEAICED
W5 HREBEIDBNTL B, EFIITHEE LS GATET v — b2, A FEBIZIEAD
SENDODASTTF v— BB D,

X—1 YPHBIERE O & R

@PEHE T X o2
1) B "

AHlZMSE L, BGEE M TEETH D02l 5 L & bICHER LT TN 2RSS 2

EEHEE LTS,
2) BImEH

N RGN OBERE TIXHIZRN T, BUFOHBIZOWTHIEZTT O,

A RfHFar 7 Y=k Hulr & oA, OO BAEME, M, i\ &S LUET

RV BRI E, 722U, HBING 7 7 > 7 13BR< .

B, By IR R FIRRNLE « H, vy 7Rk« X7V 7T L— FOE,
SAFH L~ RIA I, SEER O 72 &

N, HBISR T I « FEJE OALE R, REHT 2227 U — b & O— (R LRI,
il ~DRIAI HETOILT,

ST OO (i, B, h, &), AR L,

- 266 -



3) BIZEDORIGE

HHIBICAT O b & L, WENARET &P, SLAfhT, LY o/ S W EFTCIiE 852
OMREMED D LD ET 5,
4) BIERERORE

SRR LN L AICEERE IR E T 5,

@AY k=
1) B B
b R AARENZ A > TRAET 22 2 ST & OFE TRMET 2 2 &2 L 0 #ih o % &) 2 1
BI2ZLEAMELTND,
2) BIZREE
HLOAHE RO D 23 2 DR (DI b o RAHEHIIE) OV N R UZEBW T, BLFOHEE

IZOWTHEIET S,
A . HIREOLER: - BAHROZMIRE,
2. REAEORGL NEAR DR K OB 72 &
N AKGROARBL HEAKREOZE (& -#8Y)

3) BIZE DR
HHIBEIZIT ) b ET 5,
4) BEREROWME
SRR LN GAICEERE IR E T 5,

(2) Kusik FHIE
OH ®
KARDENL « B2 D Z LA &0 JEIOHLI OB ZHEE L, SOk 24 MM OV M O RS
ZHE LTWND,
QHIE STk
RIS T =227 ) — MR E o 2 D IA R JE K ER & 10 JREI e 2NTAT O .

‘))—'*IL'W

HEARA R
(PN Z2ZE R RE M)

N

———> Kk FRE T —7

e

—2 Rk NRIEBEEE

- 267 -



@M ENT &

T U BT 2 72 D K
BB OfRERIZLY
@ R

REMRITER— 1 2R 0E L 3505,

T1RETD, £,
ERZES L Z BT iE 52 L,

B DAL E LW A IXEERE DRI

BENLDRE WL OMREDZE L WG A3

2RV ke & Bk

WHZEET D,
F— 1 RKumik . PZEZEAE ORI E R R
mg%&%VF INEER Pl TH0 2 DELT | M LI OB 2§Eizé
A, B. C 10m 10m 20m 30m
D 10m 10m 20m 20m
E 10m 10m 10m 10m
W) 1. M TR L 1%, 200mFREE DS TANHET e £ To BRI,
2. B ZFEhT A E TIXFHIAZITV, FHIIB LEHINAOER OB ENTE S
[ A
G E A
HIEBEE 133K — 2 2B L 35,
FK—2 Kk T, WNZEZENESEE
oo | VRS Il i i
G DEEN
218, 1H 0~0.5D 10mm/  HEA L | HESEFE I, ZA0EE L0 &£ HH
1E|L,1H 0.5~2D 5~10 mm, H ﬁ;&@ﬂﬂ%@%ﬂi@ﬁi
1,2 H 2~5D 1~5mm,/ H HIESEEE D 5 BHEEOEW T %
108,14 5DLL Lmm/ HLLF %6: ZRHET 5,
O DR

ZENCIEFE DS 1 mm,”
WMriaszdn, 2L

DOFEROWE

T T 8 R 1345 W 1

UTFElpol-Z L& 2RI EWRTELD,
- il

FI-I’{E\I 0) EI if %&%—g—éo

BB A & ko b, WIE %

TRASERE ZATV, BEERBE OAGE 2/ b D LT 5,

- 268 -

Z. UETE LIRS K O] & OB & OB DIND 7T T 2B L.



W E &5
80 200 .
_// -
0 = 150 %
r‘-—l_}j o
WE A ~ | ,\"f 2
;E\ \\ j |
}L—SO '—\ J 100
-
R .J‘J
—160 = 50
F Ei
— Ve ol Il R Ay Rl .
~240 = 0 E
s =
—3%0, 20 40 60 80 T
E~XH¥ (B)
Rk TRERZE LN
X— 3 Rk TRFEFZALE ()
Wr i & 5
80
0
BE R8P —~——]
C £
~--80
=
~160
1F——
—240
—320
0 20 40 60 80 100
RELT (M) 757 SPHERT (m)

—4  Romlk T ()

(3) PZEZEALRIE
OF
JEOHL OFEBE), XROETLE— R E24R L, i Lo e NI RO 2 Y2 s 4
DL EbIT, BLOFTRMZHMET2HATIT ),
@HIEITIE
AF =T =75 AW L 57T, WIETHARELNS FE T 5,

- 269 -



75 7 HERV B

& 4
\iﬂﬂiﬂ‘%‘xf\ H % \x?‘/t/xﬁg%)ﬂ \

%

— 5  NZEENHIEHEE

OHIENLE
HRRORE L, JFHIE LT TIREZEARL T2,

7/

/ AR BRI

C Bl

/
/ (s ¢
\ D It ¥/ i
\ v 4
T 777777777 W
/¥ — A B, CL CIL DI %% —> DIL, E, B, t#o0

ROIXR, FHUB & MY 5 @A

—6 P2

@ 7 T b
T IR X R s e R RIE O MRR & R Cicd %
QI E BEEE
P E SR 1T R s TE N RIE OB L R CIcd 2,
O DS
EALEEED 1o, AU T & 72 o7 2 & & 2 RIRREMR TE 26, BEMRA Lo £, NEx
BTTHZLET D, 272 L BLANCREENIEZITV, BEEREORELZGEL LD LT 5,
DrEROHE
BERE RV T Wrim IS, 200 & REERGE X OB & O & OBRRR D05 77 7 2R L,
FHllOFE A F TITHET 5,

- 210 -



B i & % |
80 200

i
.

0
W 2R \§E
VAN R

£ T
= \‘*\ = o0

& — !
~160 ‘\ 50
P ¥ B Rt Rt e s ahatd S
o | e | LA .
4H1—— Kn E
5H2— .E : %
_3200 == an 40 60 80 To0 20 F
ME~XH¥K (H)
WZEEMRREEILX
X— 7 WZEENREFZAV (F])
Wrm & 5
80
0
HIE LR
\_‘.
T -
o=
E.—so —
<
~160
2D1——
3D2—— | —240
4H1——
5H?——
-3 20 40 60 ) 100
WL (M) 757 SIFEAT (m)
X—8 WNZEEAL (HEE) 77 7 (f)
(4) HizRyL FHIE
OB B
T8O DENEIRD ~ oV R OVED L O AEOMEER A B E LTS,
QWE Sk
MR AT T, KEREICEVIET D
QW ENT [

RNV HDBRICHRZR T D 2 L LT 5, Elo, INHFICHEN TS L TRENDHEITIE,

HHMNREZETZ L ET 5,
- 2711 -



@HIE b
HROFRITLL T ZEREE L, BEISCTRIERO S Z & &T5,

T4 HIE bR
1 D R:Jiis SmE
1 DLLE2 DA 10m F2 2

| om FEEE | 10m F2pr

e

2D # (L
1D

= D: k3 REIIE

X—9 HiFEIET ORE R

O E BEE
BB IXOIPRENC K D IE T ORBEREN L LI HITI b & L, IEIBRAATRIT 1 B 1 [
ETHHDET S,
®ULR DO HfeRE
WFENMR LI LB LT, BEMBE M LNEELK TT52 LT 5,
DOFEFRDOHE
HIERESIIRAIE U B BRI B Ic ST 5,

Wr i F 5
30 200
0 150
JL 5l
Wk N
T a0 100 E

mm)

O (
r’
g

L/ PP

2 —60

BEETe | K
b — —90  hubiutu bt biel il vihbtus a 0
T e
--------------- —
—120 =50
0 12 24 36 48 60 72 84 96 108 120
MR FllE HEA R

X —10 HiEpE FHEIE (B1)

- 272 -



5. B
(1) JRACEFRA - 5UR
OH
Hi L HVEE S O FERIRERR . MLy DR, & D VIFZEBENT D 7= DS E S D Z L
ZHME LTV,
Q@i - R OHHE
ARERIE B OREICY 72> THREEZ BB ITRET D,

||

K—3 JFYLEFE - SBROEHF

IH H i RIC K-> THELNDHH i &

1. HINBEVER RS | OISR O R TR L D5

e @ % A FEIK D FHM P PR
QWM D I HERIHEE

2. A=V 7 | OMEOMR CalXor, Wi, fih | TE T2 DR o
i, ZZEH . HUEEEAR) & kiR
O IR DIRAE
@)= N EER BV ORI

3. A=V 74z | Ot 7] (BEHEEARER) THETZE DEOHRHE

MM UToREE - | @KE - @ARRE OLoAd 7 2 b K | &R

kR JERER)

OEARE (FLNF M aER)
@ENHO>DIREE (RTHR—/LT L EEE
QR R GEERE) L

4. JRfrERE ARG | S oEAWERE (C. ¢) RS TR B
B DERE L AW
AREROEE
5. Yy vyl | HUEREL BRAAK. 7V TR (o, | BARES TR EER
B) DERE L E AW
HER DTS
6. ZoftoRER | OHL%ER EIPOHE) OFHE (GRdT | TE TPs DEOFRA
AR, = Xy b vER) &R

@t LG OFFA (I 7E)

- 23 -



(2) HolRUEARR

OF

Hi LSRR D B

QBRI H

ABRTHH OB IR KR ZEE L T 5,

K—4 H#LEREER -EXR

A, & D VWIS I EE O RE 2 B & LT T

] A + W =B ok
S om B g | PRICEOTRDS ﬁg;ngf Bt | B E LA | B
N5 ERFE m I + + JIS | KDK | JHS [ % & | L%
b5 o
Ba =
— A A A —HlEAERE Yy | © © © © A1216 | S0502 | A1202
R T Vot S0503 | —1990
BE N AIEEER | PRdHE, SEd#HE, | O O O AL127 | S0503
R Fhv o r=R BT
R,OERT YV H
BN AR E & BN &, K | © © © © © A1202 | S0501 | A1202
-1990
A1203
-1990
WK SRR TGS O © O
JEZS | IR SR JEZES | SR A A A 5l
[RER
7 ) — 7R R 7 U —TER A A A
LB Sy HrakliR L Sy AT O © O © A1204 A1204 JSF
T22-
71
A L—F% o JREBR | IRAKAAERE O © O 110 | féi5~
(IR 7K R IRR) -1992 | L—%
N
BRE
= AR KEE ). NEREEEA A O A O S0913 #eso | BT
PRRETRE SHIE | Pk
iR | 45
X #RGHT $h SR O FERA O A X
REWT
I2&s
FIRYI)
HeE 7
%
Bid 4 AN R | KRS a RO A it A
5 E NG
KD
HIRE
TR 7o ERE | ki T OBEKE O O O A1202 A1202
-1990
TV RT U | IRPERRS, EPERRSR © O A1205 A1205
R TRIEFEER -1990
i B R N7 O O
) 1. O OEAE_T S, OFh L7ziE o kv, ARG E 10,

2. KDK : &gd BB (5.

JHS : BAERAR K THRER HE,

- 274 -




(3) BUHEPZEALHINE
OH
PEHICHE D bRV DT OHINNZEN 2 JE L T 5 B DI REEHEE L — R R
DA & ML OOT RG22 AR & 95,
QHIEITIE
HITE TR T A — VI B LR 2 8 L TTT D

MERT > 71—

IERT > A —

RAr i

WwiHFa 7)) =+
B 2L

ST\ WE7IY

HSE f7

X —11 HiFP 27 EF O MEE

QN E s DB
1 riE 2472 0 OREEFTIE 5 EATOHMR AR &5 525, BBIRDUTIE T TRIERIBRE

ERET D,
ERCFTOBRGFBIIABIR L 25 X5 I WMOR S 2RET D, —HBROE - & TR

PR ZS TlEe v 7 ARV FREIZ2~3mMATREITHR T 5 £ 9 IO S 2 E
T2,

—HBROW ST TR EFEREL T2,

-5 —HIBITIT DR

HWERS WK
L=6m 5 A
L=8m 6 IS
L=10m 6 IS

HUA P ZEABIE A& F2 k-3 2 Wik 13, [RIRpIC Rl T HIE 22BN E 2 45 2 &,

- 215 -



EM-1

N 4

X —12 MR ZEALEF O E (1)

@M E B
HESE B IR TRIE L R U &35,
OHEDKT
ZNCGHRES 1am L F & o722 &% 2 BIFREREGE L, Rimik FHIE, N22Z00E
HIOROMERN TELOEEMB L WiEo L, MEELKR TTH2L &7 5,
el L, BLANIEEEMPEZITY, BEREOKHEZGL2 D LT 5,
®WER R OBRE
BERERIT, AW, SIS ORRZEN K OO & OBENDORR DN D 7T 7
&L BRSO & PN R VO T HOBRN DD K ZER L, Rk N lE % D
AR R & RS CRHE LS 95,

W & 5
5 150
‘ s 100/ ¢
WE R ET & e - <
: 1l
S e Sen ves e PR DAY
D e e
£ i
= -7—,,—’ I
H - |
EM—2 —-10 T * 0!

f—t——r——— ~—_—___________________,_,-

p— "
PR N ar
3—— —15 —50 ~
4 —— g
55— =~
p =
7 -

—20 —-100%
0 14 28 42 56 70

ENOE (H)

R TR AL

—13 MR ZEALRE R 2R AL ()
- 276 -



& \ Q
0.0'0, = 1 U P NURN
0.8\ &# N Q0
0.0 ~ « %0
0'0‘9 9 7 <« g /N
(e (@ ~ /
@ %
@ [aN]
7 < S
o < N
EM-1 5 \@
EM-2 EM-3
() ©
o 9 v % U STA659+92.3(03-A) (mm) 0.0
0 01— ‘ 5.0
08 — EM—4 EM—5 0.0
070 - 5.0
08 LA N 0 2 4 100
. 6 .
070t () (m) ;
X —14  Hisp 257 Wi 2347 X (1)
DHIEREROFHE O B %

PSR DR & P 280 OB BN B O AL BN ARERE B 2D Z LIk o
T, M RAHILNO @ % Al CRMEREIE) & SCPR AR (M RIS O BE L& Ok 217
W MR OTREE & O B DA K H H MR O S )~ DB O 21T 9,

Fo, vy 7 AV b OEMERITG D HaE & SORFEBOBERALE A, vy 7 ARV kO
AL D LSRR b RVBERIZEF > TN DH/ATH D DT, BERALED b o *
NVBEENZ WG AR v 7 AL F 2R L, EWEEIIRS T4 80 v 7480 otk
BB E1T 5,

% A1,

\ .
Yo, Nt

[~

—15  FRAIROHETE (B1)

- 271 -



(4) v 27K kolhfRE
OE
0y 7 RV MIBEAEL TSI OKRE XL ZONAMRNN B v v 7 RV s O E
ZHEL. 2y 7RV ORI FIRE y F RO v 73RV kOt /D% 42 {5,
QOMIE F1E
RFTOT %, &2 WIEEHOTHEREST 2 kLT 5,

OM DL &
REE, —Wrm7=0 5 @O EZEAEL L, —HHRORIT4~6 SBRETHHD
NEFE LW,
3
|
\
) ) /\SL
B—16 w27 AL N ) EFORIFREL E
@M E B

[ UALE CTIT i 2 Rk FHIE., W2EZENREE & F CHETHET 260 L7 5,
@MIE DT

H T OREHIIREGIE FIE, NZEEMHIE LR & T2,
OMRIERE RO

FHEWTE RS, SRS OWEERO T v 7 BV b Ol O L & U1 L OB oS
RN OND 7T 7 L KWHARED T v 7 RV kOl DR 5 D 8l 15547 K % AERL
L#ET 2,

- 218 -



0 100 200 300 400
Hige (m)

| }_.
D o

Br 1 No.l

= STA 19 +50.1
Togeatl
06/25 e
07/02
07/11 ==mmmmm—
07/28 ======<

M —17 w7 RV Ml oA (1)

a7 KV MK (B H % )

o Bl 06,/ 26 e
AFRIBTIENo. 1 STA 19 +58.1 07/ 02 ==veemeemnen
atflAR L b Bl 07/11 =+mv e
07,28 ======-<
12
8 '1_/'.\
- _,-:~-,_~\_
e T e
g 4 —;,1‘.7 =55 ’.\‘
LZFnT
- ﬂn"‘"‘""' \\
= 0
= —4
=
-8
—12
0 100 200 300 400
W (cm)

M —18 17 AL Ml oA (1)

OUERERLOFHm O B %
1) vy 7R O ROYE
Ry 7 RV N OB IR 7 R Y b ORERGT L ORERAT BT RO & 121,
FZEALSRP N ZEZENL DU HCRHE & I U 7= | THY LR /L b OFTRR0MRAH 2 & DR 21T 9,
2) v v 7R b OSSR OFHM
2y 7RV OIS AEO Y — 7 ArElE, bRV LN O SR RIS (R & D
Atk CRVERER) & OBERNIE EHEE SN D DT, v v 7RV kOIS D D H

- 219 -



FEIR DK 21T D o

Fio, BHEN T v 7 AV SO0, B LER T Y 7 AL O HRR
kY RBEFIC T S T2 DA TH LD T, E— L@ b R VBEREIZITVWR A X
a2y 7R R EES L, BOWGAIRELS TR EHEIERT v 7 ARV NEOHBI AT,

(a)

= ) (@) KL b EHuiE
= (b) | () v b EAE
R ///—\\ () K b EAE
ﬁ'/' /// //// \\\\\\

7 — N\
Aﬁ;”///V \\\\\
0

IS E (m)

B —19 HhSJ AR/ —

(8) ffiF= 7 V— MuAHE
OH
WRFF =7 ) — MIAELDIE EER EEORE S LREOSMRN LIRS 52 L
T, P RNVOLENZHMT 5720 DERZ50 2 L2 A& T2,
QWE DR
ST =7 Y — MERT 2 E EEOHE LR =7 U — FRIZHEET D8
HEZ T BN,

@MIE H 1k
WfFiF a7 V) — MO LIRS, TEF, SR EoRR A EE L CHIET 2 ik
T2,
@FH 2R OB
—WrEY 72 S ETARE L L, REMET R v 7 AL MEHIHEL 5,
GHIE D4EE

[F] UAZE TIT i 2 Kk FHIE, W2REEMRIE L R CHETREST 200 LT 5,
@MEDRK T
T ORI RIRIE T HIE, NZEZEMRE LR C ET 5,
ORER R OH
AW A5 RS2 E L OR & O, SCBR T oo fi TR & O BIEMED 75
77 7 LML OFHIRS R & BhE-D T THREE L9 2,

- 280 -



(9) HuzE - Hirp OZAHE
OH ®
THE 0 DR WIG A, b RURENC & D80 L OB VIR I AE T D
WFORE S, AR L, AAHLEO R 3L OREEEFHMET 2 & &b, JE
BB 5 WL« 5008255 Z L E AN E TS,
ORI E 0> F it o> ] 7
M%%m@ﬂm@ﬁﬁii%@’iDT%Zﬁﬁkﬁbfaéﬁ\iﬁDﬁZDuL®
B THIEEMICEND D L SN HEITET 5,

F—6 HiF - P OBNHIEDEKO H %

Y WE O B W E D BAT
h<D FEHICEHE HWENSKLETH D
D<h< 2D Y BEZEITST2IE D B LW
h>2D i MBS U CRIEEAT

D bV REIE, b B =

QHIEITIE

1) ML THE
MFIERZ 27 ) — B TIRE D ZIT > TRRE L, KEREICE > T TREZHET
Do

2) M ZE(LRE
MRNDR—Y 74TV ZEAOMABP ARG 2 8 ek L THIES 2,

SRR

.
_u

/ AL I
ed I n
S A S S/

l' MEBHa L7 1) — b

7ol i
VW . ':'\bUBETVﬁ'"

EpfrEny F

MEHar 7)) —F

1 ELINT T |

MET > 71—
(a) ML FHIE (b) Hurp 2 HIE
[X]—20 HiFLL N HIERESE X —21 Hp 2L ERE S

- 281 -



@S D ELE
1) MR FRE
PENE . MR, RROBE 2 &k, #E - #H - BFKEOMILGM, T EX,
WEMOFEORE S - EEE, WEOHEEL RLIMEOFE, 2Ol ikl 8%
BAEMCRE LIRET D 2 &,
o, VINTERT 2WNEEM, KL T, HPNERORIENE & /a2 fR Y &t
HHDET D,
7REs. HEWTT M ORPERFA T b o R VRN D 45° OFEIR T, JAORE X h R VE
FE T 3 miERE, £ O TS5 mERRE A EYEL 35,
e 5 T OPNERBRIXKRE A IERE L 55,

F— 7 MR THIE ORIEFE

0 (h) & b xoviHE (D) O BIKR ) A THI B (m)
h>2D 20~50
D<h<2D 10~20
h<D 5~10

) 1. OO, HEZE OB LWES, (L FTEOREWES
B EFRPORNHERE LD,
2. HEREEMEDR & DG EIE. RP OO, &5V 51Tk
WREIRZ & D,
3. HOWENE LS, HEN BRI CEMRD7, ILTEH/NS
WA IIRFTOIEWEREE & 5,

MR N RTEER (D S KD

5m [H]Be P 5m [#]fe %

I
PN !
//(\@3 b N N | //
N N | // .
N : FL 45

X —22 HiF L TSR O E

- 282 -



2) vk FE
HE - W - MR KO ML, B OE S HEDOFESRE S mEE,
EDOWREE LR DMEOFE, RV Ol TIE, BARZNRZ & A RE RN Lk ET
LHHDET 5,
R 7 1] S OGEWT 75 1) O E [FIRR IR, IR UL T IIERS R & ORE A 7% K 5 IRl E S
L7291, WERIE NRIEORENE M CFIRICELEDL D LT 5,
®WIE DIERE
b FVARAN AR O LT OB D LAANZ A ME 2 E S 2, BIP2NFHALE (W
FECK L, BV ES (W), x 2D (D@ b2V HREngE) B (S BET U722 5 aHll
BERE 2 YN S, YR 0@ % & 2N O UHRIL 2 77278 B aH A fikfe 9~ 2, FHEBEE X
IR EE T SRR ITHEE A L, 1 ~2EB BREEL T L8, 140 BioEEmof
SCHEEE 2 VIS U CHEEEET 5,
@MIERE R OHRE
T & R AL O & i, JREIREIEN D05 7T 7 L BRI 5 10 O AR HI %
fit T BB O vE T oA X & VERR U Rk T RIE RS RS o0 GRS R & BhdD 1 THEBL L,
WET2b0ET 5,

Wﬁfﬁ - LEEN TER (2o e
R[] — 1

A _ — ”
* 2 3 1) % W ik T %
= : S
: N ~ Y
=L g 5 whik F@ | M
2 i — =
+ & - X WL F® | 5
: -
07 .
e -

2 SR TR
(@) SR T RARIAAL (b) Rl HEEAF AL

—23  RERFZALI (1)

- 283 -



¢ Ho g

F B
LRE L

A 23— T iy

X —24 MR T oAmX

@FHm o A %2
T ESCHRV O BEI IR OREIEM O BEE 72 LIS U TS0 B ZE2ED, #RH
LD TN INE EEDD E TSN b1, BHHITHKR LOMFZTh iz
YN
72, bV OFHEIL, R TICOWTIE TREEETRE] OFHEo B 221 %
CTATo vo & L, ML R TR ZEALHE] OFHMEO BZIIECTITY D LT 5,

(10) SABLSAR TIS I HE
OH B
PR TICA C DI O RE & SRR T oMY 721k - IR - BESAZ MR 2 1k
TLGER ARG LA ANET S,
QWIE Ik
KR TIZOT T =P &/ 41, M REOOTHERET S,
@S D ELE
1472 0 OOFTHH ST 6 ~ 8 MR A 1ENE L 95,

_’/’J%‘ | ﬁ ® iR T Jrdlag

~ Ed

~ -
-~ -
S m | ———-

[ —25 SIS {7 T A

- 284 -



@RIEBE
HRL SO TORRER TR 2 O & U, LIRikGE L CREFFE(L ZHIES S,
AT = 27 U — M TR R R 72 & ORTRICIIEHABRE 284 Z L 2 E Ly,
OHIERE R D
OT AT —=VOWEE L ROz, IRTIHERT 280, iiFE—A2 b TAW 2%
IFZALDN 07 5 43 AR I 2 VB L 975,

SN ey ey
S G g

0 10 20 30 00.10. 20 3 )
L1114 (tf) ‘-—‘-—'—-‘ (tf*m)
i ireE—x>F AW

—26  SPR IS IE R R (1)

@i %2
KR AT BT 070 b AR TOTFERE S 5V HRRETEE B 210K R Loe %
Wit 5.

(11) Zofth
O Tt J7H07E
@ 5 < NHE

@AEHIE
OI= & VAN EIE =

51 M 3T Wk

1) (#) AAERGS B bV Bigs - GHEE

- 285 -



(Z & & B
v 7 Rk O5 PR
(1) FHllO B
By 7RV N DEEDREMRT L L2 AN ET D,
(2) FHUlOZE
TRED " v 7 AV s OFIERRERITIEIZIE > TT 9,

3[4k
BRI I, 1w 2 R R EIERE O 80% /
TON I —
FELL L L. @AM A 2 HT 5, MIEs
ARROM, bR EILNE TS - AR | / |
2006 ZBEIZT 5, "ol %
I1C
(3) FEROWE - /.r L
SIS SR — 27 0> BRE IR o |
(4) HRBHBOFEL b OME A

B -0 T RISk R

Z AL

5| H B Ot R i AL AR — 27 O AR £ -
TWHREDHE T, MBREOR /L MIZDEE L L,

TREMO AN MIFTRLR2NED LT 5,

XD B fEIIZ A DAL, ZOMOFRL S ORBLAHET LTl L3 &b s bolco
WTIE, RBRL7ZARL REM O AV &R 5, Fo, MLUSEFIC LD & Bbh 2561213
RENSS, 7y 7 BV NS HEEZBEL T, vy 7 AL NORGFEEET S,

(7> 7 AV o5 R ITIE)
ZOHETT SRMORRET L HECHER LD TH D,
(International Society for Rock Mechanics, Comission on Standadization of Laboratory
and Field Tests, Comillee on Field Tests Document No2.1974)
(1) BlHBRYEN
7y 7 RV MTERIZIC, SRR L MCHTF AR E L2V S ICH—28 D X D ICK )7 L —
NEARL MECEMAICE Y B L, #ih & OMITREBAEEZILY D 5,
(2) BlEkaABR
FIHABRIT, KM—29 DX I I —F—ATV v v F 2, MERSZ T 1 ton D EEFEH
WEIT> T, LAYV —=V TRV FOMONEFRARD,
(3) 2mE#EERRL FOBEAOEEHE
) MfFao 7 V=R TSN TWDREE, 227 U — AR08 L CElsm a2 8 S8 20,
HDHNE, HOUOBIKRBAOR v 7 RV M, Kitar 7 U— hOREOREE L T
EOMAHFEEENVTRE L THBREZITOONEE LV, vy 7 RL MIERT — P& RETT T

PEABROFERDPFTFHN TV D HEITIE, TORRZEMT 2281280, Flokffar 7l —
- 286 -



B T VER RN AL H D,
(m) RAFT. vy 7BV EDEEDRELTET Iy FEABRETL2HAI2IE, TEHRETLE

IIRENHOEHAV, ARV NELABEEmZHE LN &y
N By TENNOMEDREZETDERIX. KN ETEDHE0ay 7RV MIESITHZ L,

& B K7 v—F
=V
‘/A,L_/

|
i

Hh H

X —28 X IJEDORE

EEE
\ ////A%Eyky%~ty&~$~A§A

% H—IR AF—)LT A ¥ —¢0.2mm
NININININ | > Pp / B
_ Tl
USUUUN! —
2_
] B~ //j%u

)Dsul\\////\\/ /

B%E%;iZ%ﬁh D 4 A Y

C%EﬁVﬁ()

77777 77777
X —29 5lHaRBERE X

- 281 -



