€ 3 E #H



z 5 & K
H K
BEW

MABROBAIREE e,
MOITHIEDBER (BE) s

3 ﬁ{ﬁ?’?)\l%ﬂlﬁébﬁl%ﬁ%ﬂ: ..............................
2INT

4 R b (NATM) 28 ZFHI (B2)  covvrvrrrrerrin
(BEEEN T v 7 B FOB[HEERER  oeereerrersnneerasineanan.

5 RIGGRZAVEETOREDEE oo
i (B) 2210 T

6 GEE D FIEOFEI (A B+ C oD ¢ e,
E) OBEHIZHWT

7 EF r—232 2k e RERE s
AREMEEE ()

8 BTIF v b (FTrH—=TRIR) D cereeerreernnreenennnne
METAZ 2T

9 K (R T T ATF » ZHAEE) e,

¥ aA v bl A



1 FKIEOmAKEER

(1) #ABroIFiE
WA T T4 OREMEEREMEEMERT2EMT, BARBREZITY & & blz, BRAYek
KETOT AT T OBRENEZHETLZEBEE LYY,
HAKRBROFEZ, I—10LEBYTHD,

EAKHRER —T—— WAKHER ik B R
__E::K%Uﬁ%
KRR

M—1 @Kk

(2) WA
1) bk H R
ik E R, BAREOUTFOKREEERETHLOTHD 7 A MU REHEHRHLTT I,
JFHIE UCEE 900 mPh LD Y Ay b Z A4 FORKFIZHONWTREFTOREZITI LD ET 5,
ZORBOKEZ, ZOEOEHKESL L, Tk 55MIHE LI&DOKEIL, 80%LL T
FLTE RG220,
o, BRBREAMFICEVBKEE TNET S Z & BEREHNT SN DHEIE, s ICRBAE
EREToboET 5,
fEERBROITEL, LTI RT LB THD,
O TAMYFOKELZLS>TERIBEHTEZL03HH0T, HHBREOHELET 5,
RESCHIED - DIZITRFROEE LIV RDICLE EDTEBL ZEREFE LU,
Flo, HEICE U TEHE LM ETICBB(T L) XS ATEOBE 2L L2
e b2, MERBREZITH & XiTiE, X— 1 OFREFRHZ I T2 0% FaNRE
T5, (K—22M)

N<F A= 1
N=A-+-P+XW-=-sinf =2
F=u+« XW=+cosf A—3
S
N : 7 A RKEIZEDHS (N)

F : FOMEMNEICLZEEA (N)

D E R OB (em?®)

EBKEMPa)

IW: 1 AY - EFORELE FELOEE (N)
KB EE ORI A ()

RO ERER

WEH b= E, RVF L%, RILTTAF v I7EEE 0.3
ay s V— g, BT, ¥7 24 NVEREE 0.5

el

T



#Hk F gk P

PAEEICIS U H HR

X—2 jiERBRERT RO

@ TAMUFEEY ML, TAZ—HNOEKIEZKERBOEAL, BEICHEIBTET L
T KEZNT D,
T A MY FOBBOBRKIL, M- 3ITRTEBY THD,

K—3 T A kN2 RO OB



2) Kb R R

KIEDHEBRIL, AT T OMBEDTET LIzE, YEXBIZKEZRAKL, FAKEFTOZR R
EROKBEPFTFEBRENIZH D0 E I DHERT 570 DOFRBRTH 5,

REBRIT, B, HELARDb ThoERT 2,

FPABUKEIL, B, B, MFHE. NWKE, R ORNFCL > TRR L, B
lem, #ER 1km M7= 0 OFRMEMIT, R—10DLBY LT5,

K—1 FHEFEROKE (I/H « cm - kn)

& & A UK B i £
ary7V— NMER 100~150 Iy b EATS
B 54 VERKE . BHELE =%, (LT T A 50~100 I b2ATE
F v I BEE
W, mEEke =%, RIzFLLE 25 REE . HEAENETA

KIEVIZH > T, ROFBHIZHSEBELARTNEIR LR,

O BEA~OIEKENZ= 7 U — MER+ZRMEEL 2> TNH T &, HE LICHENR 20
ZLEENDD,

@ FAKENCZERAORHARE L2 L T, BRI FREZ 712479,

@ FAREBEIZEND S OPEKEE IS CTINRT 5, SRICHKkT 2 & ERETERDRE
MEERZTZERHDHOT, ZIOEEIRTWVEHSOBRREIZIEE L 2T 670
W,

@ FERFICZREOEK[EPHT L 2 L2250 T, ZERMAICHRENA TV HEER A LR L,

® FIARFIZ LR SHRA ITBHNTNS,

® KABRBIZOWTUIRIEZBOTEAT 5, BHEEITAE T 1/10 BEE, BI% T 1/5 BHEELL
NEHZET S,

@ FTCOHHO, IHRARENP ORI EZBUABH R 2o THLHRA ICEHERES
WK D,

® WARRHIHIETR, NSA RARHEOMBEL SR T 5.,

@ KFEWHFIEIASATITA L ORFOFEE SHBL, FOPILIZTT 228,

Kk O REBRO FIET, UTICRT LB THD,

O BOWKEERREEZEHRT 5720, KEVHDR L —BERBL THOAEDR
BREITH>ZENEZ L,

@ —EORBKEL 24 BifHERE L, Z ofoBkE akE) 2HET 5,

@ RBOKEIEHKELTHZ ENEE LWV, 02T #HKE L 0 EOERBKEE A
HBREIR, R—4IXVEETS,



Q=@\[H/ 1 K — 4

SR X[

N

(1
(1
Il

B KA
AR

Q : EEREKE (1)
Q : IEMARE (1)
H : #7K8H (m)
(-4 =8
H’ : 3BKEE (m)
(H—4%81)

'I‘qq‘q

X—4 FBKEOLEDT;

(3) KHERER
KIERBRIIANA T T A e KE (FKE+KEE) (ZZR/ICM2HE2Z L EHRTS
=D LDOTHD, WKRBREFHKETIToHE8I2E,. HAREDOTHINDL O TKER
BREB ZENREY, L L, FRICEHEBERNSA T I3 VIOV TIIKERBREITO 2 &N
E LAY,
KERBOITIEZL, ROLBY THD,
O HRBRXEEHKFFETERIMLE S,
@ KERBRIT, RBREBEICBWTSAS T I AT LR T ETHRIKEETMEL,
WA TTA L DREOHEEE RRT 5,
@ BHADOZERIIMEIZLL > TER2HRT 2 L5, HICEBLRTITR S0,

(4) WRKERTOBRM &g
1) 8
HAKRBRIZBWTHAKEDFABKEL EOBERLHAADI L, FERUTOHAET
HoThH, WAKEFTOFEERD L2 TNIE RS0, BahEE LTIRROFERD S,
O HRIZABLAHTL 20 BHIZL VAT S,
@ HRIKPHWE D RIFAKEFTOWMGiEE LT, KDDL LWERTC, FEME
FCHAIL, KO LAHLOFEEZFTD,
@ AXYA—rOONIZHERHEE A LA, KOREHLEEZML,
@ RABEMEBIZ L DIk,
2) #i (&
KRB OSRBIORTIEREOFARENTH>ThH, BFWRRAETCEENRD S
AT AT ITE E kAR 2 C 2 0T 60,



2 MOHHLIEDER (5F)

MOTHIEDERIMOBRANE S, VAU FRE (BNEFEN), BAR, XFEOWKEICX
DRERICHET L 20X bleun,

—RIZIERBRME TR X FBICB TS 1ITHZV OB AR, VAV FEZEN LK
WREXZHNTXRAZHEL, IO ZRET S, BN HIORENL LTiR =51
F—DO) FVREHENORD D HERH D, BEXRLVKRDONLEIFEAIZ1I>OELTH
D, TOEDOHICL ST LD Y REOETE M MO ET 21T > TLXR S22,

PREOLA - BEFSHETIEHSN TV SHITEALZ FRRISTT,

LR, XFHEZRETDLVIXVG, MLOBEELZENDD &V 5 BHROT RN
DT, FHGEICHBRHE LT > A TORIT LR Z R EM L T, REERMF, FFIC
XFEB~ORANEZMAET DI LERITERGZ2REL, UROBHRICEHATI LWV KD
2D DB L,

-1 LPEOLEAR - - BFESHTISHEHINTWHHITHHX

t 3 MABICLD2FARMEZIF N#EEAR {ii %
a(kN(tf))

U SR T

. . F ' 44 B T & <

" T O 5S+0.10] RSN
#Ex K E &R

1A -E - K N - U - A +oARGEH T L

FE . A AR DR Ra=—'[ . + ?}
J 31 e & ® 5 s

Ra D OMORMFFAEMEIFES (KN(tf))
S : MOBARE (m)
N7 —ODf B RXNF— (kN+m)
Ry Py = OG- F=W,H
F 4 =BT R OMENA v OEE - F=2W,
H

(Wy : ~h~HEHE(N), H: B F&H S (m))

A oMK (m?)

E Moy 7% (kN/m?2(tf/m?))

K YRy RF&E (m)

U HoEE (m)

N : HLOJEE O T NiE

i D BMERERAEE LOME (m) (F—-312L5)
o D MR BAEREMOEE (m)

&g, € T FHERE (R—210k5)

Wy/ W : NreliiomEgEk

5

W, : RO LIFEHOBAEIX MRt 0EEEMALEME

-5-



£—2 FMERK

PC - PHCHL

Bt il W T F i e, & i %

T iA & #0 T ik

4 1 e 1.5Wy, /W, 0.25 (2.5)
HOR D B i AT B
fT3A & 81 L i 2.0W,/ W, 0.25 (2.5)

PC+PHCH
IR D R & T B 4.0W,/ Wp 1.00 (10.0)

- S ) ME >~ 3
FTOA & bt T | (1AW, /W) '° 0.25 (2.5)

#£—3 MEOMIEM

e o D Ay DfE
e 1 R
136,21,/ R B
o= 4./ 4 3

A O mP NI BNEETORS (m)
Aot MLOEEND U RN FRIEMEE TCOES (m)

z % X W

1) (#) AAEREHS  ERERGSE - G IV FHE SR
2) () B T¥s S WEHRORE - REANSELET




3 HEFEALEICERLE LEREICHONT

H18HERAKMIERE1885D3
@ Aﬁfﬁffﬁﬁﬁﬁﬁﬁi'ﬁ>%%4§ﬁ§af
?U&zfﬁloﬂ 9 H fliish x&HE2 — 105
HEIE OO R R TR R TR R s B & G REUR ek R & T

COZLIZOVWTHIRO LB EFRKEEBREZRENOBNBHoT-OTEBMbLET 5,
DUNTIE, BIFFEATEICY - - TUE, i TEBEN ORAREZEYICIT S Lo RE FBEWT 5,

(BIRE 1)
FRIRIEA TH R D hE TR DWT

(1. HFEAREOHER]

1. MEHRAREOEH

(1) AFFZADKEIZOWTIE, JIS K 1408 [ZHETHHB 2R T A — I —IC L HFAELZER
ﬁﬁml$%$ﬁﬁﬁl&Hﬁﬁﬁt%mﬁé%méfécit\mﬁﬁzwkﬁﬁtﬁﬁkﬁﬁ

DEHEFRETDHEEBHIT, IR DB EFAELZF O EEEREICIRHT b0 LT 5,

(Z)EEm%_owT@ Aﬁﬁi%Aﬁﬁ@Eﬁ%ﬁ%Té&&%L\mAh - O] R
BiciHTsb0 T35,

(3) EERESIT, YEITLU T, MEARROERE, HEFHESIC OV TIEEARELRBET D
EEBIZ, KT AOEETFHEONEEZ A—H—ICHETI LD LTS,

2. EARFOEM

(1) Fy— M, BEFEORHIOH D HOEHV, ZHUTH TEREYE D B 2 (EXBMATC Y A
YEROHAMZTAL, FAE LTOET 1 e — A EHEICEERBICRET 60 LT3, 2k,
RULESTUIRT2EA, BEEBRESSABANT20L0 LTS, £, BEBRESNEE IS LE
BEFILIE, Fy— MIICEEBRBESEN VA 2 T560b0 LT 5,

(2) BEEWMEER, BEEAREORRIERT2H0LT D, £io, BEERESEE, BHELaLE
BESITIL, EAOHKITREATF ¥ — MECHEUICEHE SN TV ANE S 0 E2ET 56D LT 5,

(3) REMEEATE (EAE 500kILLE) 2BWTE, 752 FOF 7006 I X H—Z0OMICHE
BRERHZREL, KFTFAOHBEHESZZ2EHT I LOLT 5,

(4) BERESETHRED., Py A4 L () ZEAIE UTEERLAL. Rl F%0% 1E
U EHIETZHbDET 5,



(0. FEAOEBEKLOEADEOMER)

1. EAOEHR

LHERE R RBEASICLYVRIBICEERNELC-BAIT. EEHORIR) 28EL L TEA
FTHLOETSH, WAL T, AR - TEAEOR K OE TR J& R0 % F R LT,
DLFOGAICEE L>D, BUNCEATEZ LD LTS,
O ROBEITIFZEBITEAZFIEL, BEERE & H#ED > A@EUICHIET 20 ET5,

A. HEAEE (MHE) 2—C0FFEFTENDPR LR FEEFAETT 58,

o, FIAHREOREOTFIEBAELNDEHA,
@ WOBHIZ, BEEBME L WED S AMERFEARLBNTA2EOLEEZITI LD ET S,

A . EHIRHEKR DA T 2F KR PAR+5 T, LICEEL RIZTBENRH 2546,

0. MRS YPIOMEE L B Y | YYEGHEOTEATIIHARRILA R4 T, i LICEEL &

FETBEnnbH 58,

2. EAEROwHER
FEEFET, RBEAROKRFEAZIZBNT, S, BZ2EE LLAEIZSC T, BERTEICLY
NREHERTHLDET S,

(M. RO RUE]

IEIEA THEZIIREICERT 5720, B2 0 LB FEHRELZ BT D LT 5,

2B, AILID 1 ZE5OFEAENYYRGFELERD R E, BPFMHCEERE LS. &bt
ERCL Y #EYICRHET D ET 5,



(B 2)
SEHETEA THRIZAR 5 DI S > C

1. FRRFCHRT % HE
(1) TERXS “EEAM—F— TRy %
(2) #rkHEEH O, EEEL OB
QR OLEX, A, BEEOR|
OHRG. i, BREoyl
(3) M T#apH OV e il
@iEAXRI G O - E 55 Am
(4) #H 1L O FLIH R M OV &
QI FLFAIE
OHI LA
B, —LM7- 0 OHIFLERICIESH 555G, (3) OOFEARNSREHE, (4) OOHIFLRHREE O
B —LY7= 0 OFILERER OB DNE LHOFRTELO LT3,

(5) it A & O IENE

QLERNEAZRE
(6) = & fh Eieoft, AT, MIZFEER &5 HEEREEA LEOmEY) 2 TEHEIC /43
Ll AEIE

E) (3) OOEAMGHEHE T (4) OOHIFLERE PEE X, BEENLRLOZR LTSI L%
BOETHRTL LD LTS,

2. fi LEETAEREICHAE N OIRNT 2 HHE
FR1ICRTHHEOM, UTIZoWTHF THRETI LD LT 5,

(1) LikBIfE OEAE

OENHEE

@EANNEFFE

@DAT v TE
(2) PEHBER OB (A - TaRREL ET)

QT NEA L

Ol A

3. Fof
7ok, NEEEEATIRIC X 2@8% TEOM T2 2B ERE) IR L TV A FHEIZOWT HIHE
UIZHRTH LD ET 5,



4 brxv (NATM) #2338 (B

1. FHHIO B

R RIARE DL EM L M EZHERT D L L b, &Kt - M LOZYEE2TMT 5720, Fo
FOVIRENZAE S JE AL O ZE), R O, B EY ~OEBEZ TR TH71-0IT72 00
ChD,

2. m M
W bRV THED 2 FROER b V2R L U BEIENARBE 2 E L Db D TH D,
KoT, 2EBLSNOER P o RVOBEAIZYE 2> TIREET DI &,

3. oo
kR OHE THICAT O FHANTEHMA L EHIB 0 2 FEHN H 5,

(1) FHA------ HHOMTEROOIZERTL2HOTHY, LLTOHMLEH S,
O@i A
@R bmik T HIE
@WZEZEALRIE
@HF L N E

(2) gEEiB:aeis Hi L SR fEo S SR s U CRHBIA IS BINER T2 6 O TLA T OREIR & 5,
Ol LFEFRER
QLN PR E
@u v 7 RV Ml AElIE
@wfHF a2 U — MSHEE
@R SO T H e
®% LIt HRE
@i 5 < NEIE
®AEJIE

4. FHUA
(1) #BZ5hE
QU OE 5
1) B 8
KEBBEOREZIT HEE, HHlOA TR X2V MIIEREZ G Z L2 HME LT, U1
DOHE DIRTE L HE OE LRI L ZHHAET 2L D TH S,
2) MEDEE
BEIZL D EPPORNABE L, A7 v FREERT 5, HIZIEROFEEZTAT D,
A. WE CEF4) &20nf, HERECERO A T4
m. ML oK, ElE ORI & F o5l R e & oiloREE
N Wk, ET, R R boRE
=. BKEPT. BEAKELZORE
- 10 -



. BRGSO

~. ZDfh
3) MEDRKE

AR & L THEIEIZAT O
4) BEFRORE

AR RITFER L LTEAEEREIZRET 2.

D {ictt, A6 e |

WENUTRMCAY . 2K

k< LMEE@&R@&;@ T ME s i, el
1 RT3, LERCRERE S C BREF v R, & F &L
¥ (it =_- PFae— hBA
B—1 YIP8lEFAsE o s i)
@B fith 1 X [#] o 52
1) H B
i EE L, %t M LB ECTHINEMRET I L ELICHERbNETNEIET S =

EERHMELTVD,
2) BIZZH
R U RAHINOBE TXFIZHE W T, LLFOEBIZOWTEHEET I,
A, RfFFar s J—heeee- Hill & oA, OUEIN GRAENE., fE. |, &S ROH#T

N,

o B PRI R e e IR

30 Gy o PN

W), BAARE, 2L, @RS 7 v 7 13BR<,
il -« FM, ey 7R b« X7 Y 77— NOER,
ATHU L ~D AT, BHER DR 72 &,
B IR OALE, R, KT a2 ) — b &o—F{iRi.,
ﬂﬂUJf‘\@ﬁJégf\ IR o) il
OO (i, fE, 1\, &3, AR R L,

R



3) BIEORHE
HAEIEEICIT O oL L, EARET L6, LR, LY o/ S W EHT Tl Esi %
OiEE DD b D LT 5,
4) BERRO®BE
FARPRD LN HEICEERAICRET 5,

@Yot @
1) B ®
kR ARANZ R TRAET 2E(ESINBR & F8 TEHii§ 5 2 LIk Y Ml o ZE#E) 240
EBTHZEEFHME LTS,

2) BIEEEE

BLOAHER O #8028 2 DR (DI b2 RAREINE) OV b RATBWT, LLFOIEA
IZOWNWTBIET S,

A. HREOERK - BEODHRE,

7. MAEORD e SR DR R OMEEN 72 &

75 FKFROIRTL > 2ol s HEAKEDOE (E-BY) L,

3) BlEORME
WA BEFICITO b D ET 5,
4) BIEHROWE
FLRAFRD N HEICEEREICRET 5,

(2) Kbk TRIE
OH ®
XOROENL - BIEZM D Z LI & 0 EOHLOZEB ZHEE L, RO Z S MR LM OHERE
ZHEE LTW3,
Q@HIE T IE
KimRAT T 2227 Y — MCFHE > 23 iA A, JITE 3K IERI I X 0 B ERHNTIT 5,

e

|

WAERA >+
(P ZE 2 TE 3 )

N

L

———>{ KL FRET—7

e

— 2 RimPb T REREE
= 12 2



@WENLE

AERIT LMY RIS 1R ET D, o, BALORIWVHIIKRTREDNEF LWEETE

EREOER LD, HIERZEPL L LZELERT DL,

(@ E ] b

BIEMRIZR— 1 2L 508, HEOBNE LWEAITEERE ofric X v sz ik
5T TS,

#—1 Kb F. WZEZEAHE ORI E MG
& B B T i T
HLOftr T4 2DLLTF | i T4 Bk
BT A ARSI & BLOADEIE | vt s o
A, B, C 10m 10m 20m 30m
D 10m 10m 20m 20m
E 10m 10m 10m 10m

) 1. L0 L E, 200mfRE OiE T £ TOELR,
2. FHAIB 2 FEfiT A E TIZEHIA 21TV, FHEIB LEHIADOEROBENTE S
L9125,

Gl
BB 12— 2 A FEYE L 1 5,
£ 2  KELF. PSRRI

I g;g;i SR i i
2[,/1H 0~0.5D 10mm,/ HEA L [ BESET, Z2A0EE L0 EE D58
1B, 1H 0.5~2D 5~10mm/ B | EHEELGFENLOHN XV EE
1@, 2H 2~5D 1~5mm,/ [ LREHED > LHEORW %
L[E], 131 5DLL 1 lmm/ BLTFT |[BDZEEFEHIETS,

OULH D2

EALEEED Lum,/ UL T & ol Z & 2 2 HIREERR TX 26, BEMA Lo L, HEE
MTTBZEET5, 2L, BLANCERKRENMAIEZITO, BEBEREOKEEZBI LD LTS,
DOfEROWE
P ERERAT A WrE T, LT & R R O & o & OBRRE D 7T 7 ZER L,
O A FTICRET S,

-13.



By i #F 5
80 200
i : 0 - 150 %
WEn AR Hﬁhﬁﬁ\ Jj,r"' 2
() B )
- _{/ :
= A~
- 160 i 50
e
I s A L R e e N
—240 6 e k8
:!
$ -
T YT w 0 80 100 %0
ENEE (1)
Kk FRERFEE (LI
B—3 Kk Tk Z e (1)
WrE E 5
80
0
W AT 1 .
: g
“—80
*
~ 160
i -
~240
~320
0 20 40 60 s 100
RSk ¥ () 777 )

—4  Rumypb FZ&AEE (B

(3) WNZEZENLHIE
OE W
AL OZE), IROERE— FR LBl L, i TOZEMEW ISR OZ U2 MR
HEEHIT, BLOITREHERIT2HTIT .
@HE Tk
AF =T =75, IIHBIT LB HIET, RETREIRELHNCER-RT S,

.14.



75 7 EER B

—— A

BIERL >~ b H % TV RBER

—5 MZEZEAREHSE

@RENLE
B oRE, FAlE LTTFHEEARET S,

C J /,

; PILITSIL LISV T T 777777777774 /

/\ D Y

7
/?/////////////////

% —>»A. B.CI.CII,DI 29— DI, E. liNHGE, L¥%D
XM, G B 2 KT 5 WA

— 6 PNZEZE{LHIRR

@HIE ] b
HERIRIE R FRE DR & F Cizd 5,
GHIEME
HE SR T R be T RIE OHEE LR CIZT 5,
@R OHERE
ZENCIREEDS Lum LA T & 7p o= Z L 2 2 EIBEHA TS 26, BEBE &g L, WE%
BTTHZEETH, LEL, BLANTREEMAEZITV, BEEBREOAHEELZ/LI LD LTS,
@it R DB
HERERITAWE A, N7 & RFRRE 2 OO & Offih &L OBERB DL 77 7 2B L,
SO A ETICWMET D,



W m & e
80 200
_JHJ
: 0 = 150_
e A #f 5
- Nkﬂh‘\hﬂ_\f&;— 100
S o *
~160 1\ e
- 5
et paat L et SRS R #
i Fuall POt ' 3
$H1— A C
—320}na [ c
0 20 40 60 80 100 e
H~H¥ (B)
Az R
B — 7 WZEENRREFEE (F])
fr m % =
80
_ 0
HI5E 255 B
‘-_'-'-'---..
— P——l =
£ ]
&
—160
21 ——
ID2—— | 240
4H 11—
5H7——
— 8
0 30 30 80 80 T00
WAL GER) 757 GIPEAT ()

X—8 WL (FEE) 777 (B)

(4) HFRIEFHEIE
OE B

T OBENKIED RNV R VEDHLORZEVOHREZBHIE LTS,

@HIEIT ik

HR 2R T, KEREIC XV HET D,

@RENLE

b g ADBICRIRZRIT D2 & &5, £/, JARAICEENR TS LT

HERRZET I L LT 5,



@37 i bR
AR ORI T 258 L L, LEIZSCTHBZRD S Z & LT 5,

4%V HUE R

1 D SmARSE
1 DL E 2 DA 10m 2%
bm f2pE LOm fe %
I\
/Ag
o 2D H#t (L
1D
VP D: b2 ABEIE

—9 LT ORERMKE

OB E s
BE T OIPRANC X 2 FTORERRADLLAINGITI o b L, #HIAGHIET 1 Bz 1 [E
ETHHDLET D,
OWLR DR
WTFESPOR L MR LD, BEBE L HmLNEEZR T T L LT 5,
DFE RO
BIERESITRA & LT EERE ICHE T 5,

BT OB
a0 200
¥} ——— 150
o T
ik _
T —— 100.E
=
bt 23
e
- i
=60 50
Wwwﬁ:?dm
i N o
CIEE B
P — —apn L rpirinit! letiatntr ool e cttetisd Wizt d 1]
T reas ¢
1 ..................... 4
i
i —120 g

{ 12 21 34 A8 60 72 54 96 108 120
MEHE (H)

HhAETE KR

B—10 Rzt T E (f)




5]

AHHI B

(1) FAZEHRAE - 2R

OH ®

Hi 1 BT Sk O RE M R

ZHEIE LTS,
Qi - RBrOIEH

ARBREE OBEICY > THIRREBBIRET 5,

#— 3 JrEHRE - SROIH

HL X5 O, & 5 WIXFEEENT O 7= OSB82 55 Z &

I H

M - BIRIC £ - TR LIS IH

i =

1. HUPN A b o
W E

Ot L35 % D R A
@ % A HElK O FFAM
@I D FIHEZRIHERE

EITBITEIC L 55
PR RAE

2. R"—U 7t

OHE OMERR G Xy, Wighiietr,
W, REH. HEBR)

@H T RDIRTE

@@= PR RO F I

THETZES DRORA
&R

3. A=V 7%
FIF L7-GERA -
AR

OHui 7 (EEAEEARER)

Q@KIE -« BAZEEE (WA TR b, B
JEER)

@& %k (FLNER T ER)
@EN-OORE (RTHR—NLT L EEE)
OMEREEE GREMRE) 2L

THEIZS BORE
& B |

4. JRATEH AR
Bk

EEOEAWRE (C, ¢)

TARFES TRALE S
DEKXL LR AN
AHER OFEEF)

5. Vv v Xl

WPEGREL, BRI, 7 V=7 (.
B8)

RS TRALE A
DOEFF LU AW
EROFEE#

6. FDOfhORER

OHuLER (G OHE) OFEM (iRt
A, oIy brRlER)
@Mt LES ) DR (R R E)

+EITH%E DEOREE
LR




(2) LIRS

OE ®

LR O FEEH, &5

@aiRIH A

WIS IV D

REBREHE OBREIIRKLIREL TS

-4 HULBERRBR B

L ORR Z BRI E LTT 9,

A + W B oo B
i, i I 3
=% B F H HRICE > TRD S ot fii THE| o[ st B ' A | LE
o o EARFR w |4 |® [£ [£ | J1s | KK | JHS [ | T
b3 B
ey
— il g — Wi e B Yy | © © © @) A1216 | S0502 | A1202
TR, FRT Ve S0503 | -1990
HERCRERAER | PHEE, SiEEE, | O O @] ALLZT | S0503
f5 gy 7 BRI
F,OEET VU
A (A F B & B AER. GKE| © | © © © © AI202 | S0501 | A1202
~1990
A1203
~1990
P TN W A O © O
S| iR JE S| AR A A A GGz
UiRES
7 ) — 7Rk 7 ) —7ER JaN A A
LR S pr kiR WL Sy A O © O © Al204 A1204 JSF
T22-
71
A L—F v Bk | 2K AR O @ ®) 110 | 5~
(IR 7K H 3 B 3R -1992 | L—3F
I
R
=R FhAS ), PNEREEE A P O A @) $0913 fiiso | BT
Pl a8 =il | Rk
Haln | e
X BT Hh R O FRER O A X
pSE
Al
o
He s
%4ﬁ/ AR | Y ER RO yay B51 A
D
e
Thi o ERS | DR FOHEERE &l 5] O A1202 A1202
-1990
ALV AT Y — | EPEIRA, WPEIR A © O A1205 AL205
AR YRR ~1990
1) HEZA @) O
H) 1. O OBAERTDH. OFMLIZ O AL, ARG SITE,

2. KDK : ZfE AR (R),

J H S

A AE RS A A TR ik,




(3) HAHiFZALHE
DH B
BHNCHES b RO M OMILNER 2 HIE LT 5RO IEL HEE L — KX F
OiEE & fLOOT AR EZHET 5 B E T 5,
@IE F7 ik
RE IR T A — VNI IR B 345 2 3 U TT 9,

MERT - Ar—

B LA

X—11 P ZERrF O

@i & 75 DAL &

1 Wi 72 OREE AT 5 @ETORMBRZEERE L9575, BSRBUTIE U THRIE R E
ERET 5,

ENLE ORFIIIABR L 2D X5 IC—WMOR S ZWRET D, —HHROL - & bR

PIRZBEETIEIR Yy 7RV PRS2 ~3mMMATZESICHRT D L 9 ICHBROR S Z2RE
o

—HBOM ST T REFEEL TS,

#—5 —HRRICHBIT AR

AERS IR

L=6m 5 I

L=8m 6 il A5

L=10m 6
U i 28R RE & S 4 2 Wi i

FIRFLC FIRIE TR, NZEZSRrBITE & ST 5 =
L,



EM—1

EM -3

K—12 HIPEMEFFORE (F)

@REIE
BT B 1 RS FRIE L A C &5,
GUEDKT

BACEEED 1um/ LT &l ~7o 2 & % 2 [BIREEEREGE U, R¥mk THIE. WEENLHIE

HINEKROMERN TEOEEME L W0 L, WEELKRTITL2ZLET 5,

=L, BLANCREEMBIEZITV., BEEMEDOK#EEZGL O LT 5,
G©HIERHROWME

AERERIZ, BB, SN EORKEN KO & OBNDORRN DN 7T 7

&L FUREOVRE & Hp B0 R COTHORMEN LD KEER L, Kk FHEZSED

AHAE R & RS CRER L5 4 5,

W w8
’ 130
fpenls . 100, |
W1 7oA &: . 5 '
|
§W#~,—--= L Ao S ace -\ﬁ <
E = = _:\L. 59 i;
g7 :
[ b
‘-0.._".
EM-2 =10 T )
N QI (SR RS CRESTN SO
!
2 I x—-l
; b =30 A
] ——— -
5 .
- B
r—— -
- o, =
“ 14 28 2 ¥ o100
HT# (H)
M AR (R

X —13 P ZEALRRIrZE kX ()



1
o g ! s
2% s i k RSN
0.0 .
6.0 O o i = o ey
0/ (Q'j N - E //\’
2
Ve & ®
(@) JES @
o = n
s &
EM—1 L S
EM-2 EM-3
() :
e 9 v b lf STA659+92.3(03- A) (em)
- 10.0
Vs PN — 0.0
06 EM—4 EM—5 {::.o
oe 0 Z16°0
: 2 4 - —10.0
00l 6 8
() (m)

—14 M ZERL O Wi 4 A I (1)

DRIERE R OFHID B %
U A OBREE & Mt AL ORI ) b B EO LD ERE 2B EmS Z Ltk -
T, hrVHLN D& % Aaais CEPEFRI) & SCOR Rk (FRMERRIR) OB L IE Ol 217
v, SRR OVREE & OB O 546 s B 0T B S ~ DB O I 21T 5,
o, By 7B FOEMRITD D A E RFEIOERMLEN, oy 7 AL OB
AL O FLah 5052 b /FF\/W%EEEGC%OTLFMC< BETHLOT, BHRALED b orx
WEERIZEWG G I v 7 R0 2 L, BWREERES T4 0 v 7R )L b O
EOHIWr 21T 9.

K —15 fEAEOHEE (H)



(4) vy 7R Ot HIE
©H 8
Ry ZH/N MIBAELTWLIHMADORE I LZ2OSMRENE R v 7 B b ORHFR
FEREL. By 7RV FORS FTRE vy F RO v 7 RV b Ot oS5 k2,
@UIE Fik
RO H, &2 WIEFHOTHE2RNET S HEET5,
@M R DR E
B, —WiE 4720 SEATOMMAELEL L, —HBRORLIT4~6 SEETHLO
BEELW,
@©

# < SL

— =

M—16 © v 27 R v At O RIHREE

@ E S
[F] AL CIThoh 5 KL TRE, NEEMRE LR CEECHET 2 LD ET 5,
GHEDKET
T ORI RSE FIE, WNZEZMREEFRCET 2,
G@HIERROWME
FHEWTE S, SRAOEERO T v 780 s Ol OREZE(L & 913 & oo
Bhbnsd 777 LEWEED T v 7 RV b Ol ORI b h B i 15540 K & VERR
LT3,

— 28—



32 W—

L
Froufy

b
4
i

4
=

SR

0100 200 800 100
PiSE )

| z—‘#‘i-’-‘-i-m_
Al

B i Nt
STA 19 +30.1

O7/02 -veuvessnns
OF 1]

07/28 *====~-

M—17 & 2738 MoK ()

O 7 L I AR (BEH % 55 Bi —
(4]

BTNl STA 19 +58.1 (F /()2 ==emnermann-=
A b Bl 077 1] = mmr -
07,728 === ===

12
I |
4 I fimior,
s S e
= - ’:- e O e,
=HI ez -7 . N
R EERT
H'_,_*-_-,. \\
R
= 4
— 8
=12
] 100 200 300 400

e/ JE {em)

M—18 w27 AL M54 ()

DRERE R DA H 22
1) 727 R hOBROHEE
oy 7R b OBy 2 b ORRETER CMRAEICTOREOS A, H
RZSALSPNZE AL DU HOIRAE & 00k U 7= ETHY LR L b OFTRECM AT 72 EDMisR %2179 .
2) w7 H kOl H S DT
2y 7 B S OMANTOE— 7 (LEIE, b I AHLNO SRR L) L ¥ 5
ZARENR CEMEREIR) & OEESULIE L HEE SRS DT, 1y 7 R b OISR D DB I



TR OH] W 21T D,

T, BEMNR O v 73V bOHSAIE, E—JMER T v 7 B FOFILINH SRR
kv R VEET #otﬁk<é%%f%a@f\EF¢MEmb/$w%ﬁuL\%Qm
2y 7RV FEESL, BWEARRSTHREEERR v 7 AL NREOKIZLT D,

(a)
{al R b RAfEL

(c) (b)Y | ) F b i
(0) HOL b AT
WO (m)
K—19 #hHmi g —r

(tF)

)

~
N

i

(8) MftiF=ar 2 U— MSARE
OE
WREFFar 7 —MIELDELEEH LEORE ERCEDOSMARIELIEET S 2 &
T, RV OLREMEFHT27-D0&EE(HZEE2HEMNET S,
@IE DR
WfFiF=ar 27V — MUERT 28 m EEOHE L WRFiT =27 U — MNIZHAET DG
HEIZTIT NS,

@IE ik

WeHF=a 27 U — boRTRC, HES, SN2 EOBEER L CRIET D Hikd
T 5,
@zt OBLE

—WrE Y=Y SET AL L, REMEIZE v 7 AV MHFHIHET B,
ORI E DFEE

[ CALE TIThoh D REGIE THIE, NWEEMHE LR CHECHEST 20 LT 5,
@M EDHKET

& T ORI RIGIE THIE, WEEMHELRIC LTS,
@RERS RO

AW, AR REICRRF LR OUPR & O, SR TOME TR & OB DA%
7'Z 71 Lo 3t HlE 5 & B3 1) TR LIRS T 5.



(9) HiF - WP OLAAE
OB #

T4 Y BHBEIRVIEEIZ, b rRVIRANC X 2 B0 L OBV IREIZAEL S

ILToRE S, @HZEEL, AOUERT 2O RZEMZeHET5 & & bi
REIZT 2 ELHMT 27 00EREHL2 LA ET D,
@RN7E o> S i 0>

HIEEREOLE O BLZIE O ICEY TRICRT LB THLHB, VR 2D ED

La THIEREMICRERH D LU SN 58RI 5,

F—6 HiFE - b OBAHIEOERKO H %2

04 H7E O TEHLEE U E D A
h<D HIZHEE BENRLETHD
D<h< 2D HE BIEZEITSTZIEI R LW
h>2D W PBNZG U THIE AT D

D kR AARAIE, h: g0 &

@RIE i
1) ek FHE
KRR o 2 ) — R CARIED 2170 TRUE L, AERIRHC X » THF R AR
%,
2) HIPEMRE
Mg R— ) > 7 %AV, SEROMP A R L CIET 5,

EALSN T
o R
eH
/SR B
o
< (BERD l } M H > 21—
3/ v i-'.'\
—_T§§;?§¥”77. O SmET Y-
\ K‘i\rfﬁ = Oy E‘ 2 \
iRHa 7 U — B Nensnroos

7 A=

(a) #Fk Pl (b) Mz il
X —20 HuFk FRERS B —21 Hrp 2 E RIS

it



@H SR E
1) Mgk FHlE
BIEMCE, FMRE, BRORER S, E - HE - BTFKEOH# LGS, Bk EX,
BEYMOFECRE X - HEE, WEOKELL2MEOFE, bRV OE Lkl %
WERICHRMN LIRET 5 Z &,
£7o, VINTHEMT 2WELA, Kimlk T, HPWEMORIENE & fIRERIRY b8
HHDET D,
7Rk, MEWTFE OREFHIT b R VEE S 45° O T, BAOEREX b RVE
FERC 3 miIfE. £ O T 5 mEEEE 2 gL 35,
e rm ORI EMRITRE A ERE L35,

F— 7 ML T IE ORI E R

Y () & b RAARATE (D) OBFR AT (m)
h>2D 20~50
D<h< 2D 10~20
h<D 5~10

) 1. Lo OB, MEELOBMLWES. W TEOKREWES
REFIRPORVHEEE L D,
2. TEEENER LA, RTPOBVEKE, 50T 5Tk
WERE LD,
3. HHOBRER T ESR, HENRBETEMER DR, WTEL/NHE
WEARIEERTOILWEEEZ & 5,

MR VE AR O LR D

Sl 5 g il ¥

¢
!
et N :
A\ﬁjiw ~ I //
~ b //
My E FL 43
g

X —22 Mk F#ELE Ol E



2) iRyt R HIE
HOEL - HUFE - HETF KRS OMILGM, TV ORS, BEYORESRE S - HEE,
EOWEE LR 2MEOFE, bRVl Tk, BRAXIZERR EE2BREIZHIE LIRES
2H0LT 3,
FEE B 5 1) B OGEWT 5 1 O MIE RIRRIEL, iR IE FRIERS R & ORE R D L 5 ICELE T
LIzl MFRILTRHEOREMEKR THERIZEDEDL LD LT 5,
OMIE D HHE
k2 RZAARHNCAE S LT OFENBN S AN 2 RET 5, TEPAFHRALE (W
R L, VRS (h), XiZ2D (D : b RAARHIE) FRECEGT U2 Bem s & FHl
BEEE 2 S, GIP 0@ % b BN O AR E 27278 6 FH A Mkt 95, FHUBEEE X
BIPNEIET HRRITEE A L, 1~2E8/BARELTHH, L#v, BOEEmos
WCEEE L VDG L CHEEBET S,
ORIERERDOWRE
PEF & & R R O & ofEd, MEIRRSER b5 7T 7 & BT m oA % o
fii TR P DL T A X &2 fERL U, R T RIE 5 R oo FHARS & & P31 TR L |
HwETLHHDET S,

fﬁ“ﬁiﬁ - RS F-‘f‘-;ﬁﬁr} i‘ﬂ\“—HJ'%&
] e ¥

| TR o R FQ)

' AR -

[i?

£ 3= E A il

e F

@
@
@ O

() bk FREtrEafl

s PRI ok
i P A -————

| -—— S e

IS AN B

B G o - TR 0 F T

{a) HoFl PRGN RRAL

B—23 FREFZ(LE (6)



€ sk

AR
I T R

4 35— HTEM

X —24 HFRILT 5040 X

@D B2
LT EORMA OEBEITMROMEM O HEEE L LIS CTIeD BLEZED, H#HH
WEDUETHRINE LEDLDETFMENR2GIE, BELICHKRLOBHEITLRTIE
BHRY,
F7o. bl OFEAMbL, HELTIZoWTIE TRk FillE] OFEio 2
CTITo2bDE L, #HPILTiX THPEMREIE] OFMEOBZIZIGECTITY D ET 5,

(10) SIS LR IS S B E
©OE W
R TICA LD ORE X, SRR ToBEE) 2~k - B - @AL MR b
THERE/RDLIEEEHNET D,

@HIEFHIE
KR TICOT RS =D& 1. M REOOTHEWET 5,
@M E DR E

1 W72 OOT A EEIL6 ~8 SRREAIEEL -5,

:ﬁ ' #: & R lES

- #

- -
- -
e —————

B —25 SIS OR TR ACE



@I E S
FMNE R TOBRBERK TRZOMME L, DIkl L TR 2HET 5,
REHT =7 U — M TR TR E ORIz dHBEE Z T Z EnEE LU,
GRERROBME
OTHF—VOREMB LY RO, XRTIMERT 287, dhiFE—2x > b, AN
EREFEAL DDA ZER LS T 5,

I

0 10 20 30 00.10.20.3
I S (i) L-—l_...L...._: {tfem}

[T gy E—< b AW

X—26 SfrTIsHIERSF ()

©aFiti > B %
KR TISARA 2 Wik 17> 5 SR TLOFFEMED 5 WVIXRRFTEZ B 2R Tofe
PeE BRI D,

(11) ZDfth
O TS hH#E
@O 5 < LHIE
@A EHfE
@u v 7 R b D5k E Rk

51 M X K

1) (#h) AAERWS B bRV EE - SHlEEER



(B % % K
2w 7 RV ko8| HiakEr
(1) #Ho AR
By 7R b OEEDRERRT 5 L2 AN ET S,
(2) #Ho
FROB v 7 B b OB IS T,
BIRBBRITH T, 2 v 27 R RBIBR XTI SOMREELL | & L, RAMICAE 2 Il 5,
ATAROM, > AERE R E L Tk - FIfgH12006 514K 77
%%&Q%&";‘éc TON /
(3) #EFEOWME i Pty
AR BT — 27 OERE TR 5, (]
(4) REREOFA | OW0E il
BIIRABR O RE R AN IR —27 O AT % - / J
;
|
A

! | —

TWHIREBOHEITIL, MBREORL MIEDEELL, & 5
NEMI AL MIFTRLAENVWED LTS,

D B I A DAL, £ OO AL OIRDLZ T 05 2 4
LTl THRENEEbRA LD 20 TE, BB LA b =
EHOBRN P EATRT D, £, LKL L Ebhs
SE TP B, By 7RV FOMNSAEFEELBRL T, 2y 7RV ORI EELET
D

X —27 w7 R Bk

(7 v 7 H N hO5IHRRBRFIE)
ZOHEZXTI SRMORET L HIEIZERLIZ LD TH S,
(International Society for Rock Mechanics, Comission on Standadization of Laboratory
and Field Tests, Comillee on Field Tests Document NoZ2.1974)
(1) 5lHBRES
7y 7 ARV MTREIS, SRR MoiiF2R4E LRV E S TR —-28 D X 5 iIcKA T
L— h&2RV MHCEAICE Y bL, HLEORMIZRBAEEZII DT 5,
(2) 5l
FlIEEBRIT, K—29 DL Sty Z—F—A Py vF a2, HERSTT1 ton HOE
2T > T, A VYA =V TR NOMUOEHAI S,
(3) 2mEAERRL FOBEOEEFE
) BfFar 7 ) =PI TWEERHL, 27 ) —FE2RVEL TEREABHSE
Dh, HDENE, HONULHEHERBH O v 7RV Mo, Rffar 7Y — FoftEDE
BEELTIOMELZEVWTREL THRRZITHOOPLEE LY, By IRV MIESRT —





























































































