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(Stabilization of Leftside Slope of Poryong Dam and its Structure
Geological Consideration)

8 A<D Chal-Sook, Park

22} (Abstract)

HEY FHMIHE 19929 89 2HE AIFAE F At Y Bt ow A3t 3aHA AR
AZE APIAT. 33 SFo] AYPHA 19963 10€ 29 EL. 184mollA FLo] A3 A
o AMEJIAYAE Syt BEY 29 F9AAFE HME u"goeR o AY X
EXAZAL AFZAL, AAHAAR] Fol AFHAY.  ZAA Aol 25 & 83 EL.
154m AR # 3Bme] HAFHS FREHD EL 79-19m T F AF2 FE A2F
e g AAMFAI7]= Ground Nailingo] 8, A1 F¢sE HAoh

Poryong Dam Leftside Slope has been re-excavated 3 times due to its instability since
its excavation began at August, 1992. During the 3rd excavation, lots of cracks were
developed at EL. 184m in October, 2, 1996. To stabilize the concerned rock slope, surface
geological investigation and core drilling were performed, and inclinometers installed. And
based on the regional geological structure analysis for the vicinity of Poryong Dam, as a
stabilitization method for the unstable rock slope, a catchment berm of 35m wide at EL.
was constructed, and Ground Nailings were installed also at EL. 79-94m nearby spiliway
gate.

FR0 (Key Words)
AlZZAHCore drilling), AHH<HA o3l (Stabilization of rockslope), 7AAHAl A X] (Installation of
inclinometer)

1. AM®m

B oATE 19969 108 2 AW 239 H4d AU $Y2 A% FRAALE
2#E £% 24 Wl

B9 Fodw AERL Agh dst 2 Aol B8 YAs: HAGe oFoiA o
G AZARY AYAT £Fo /1A% AYADUt FEH FRE 24T AoUE A
A Hagoz WHHUA o] FHH] e Aoz BAY Fue FAATFENY 2
3 Fedn.

Al dE AFEAE SRS BAsgoH AR el AF 54 2 AFYIE

1) FFFAYFA RAYFEALAIY G FAE diE
Action Sub-Sec. Chief, Construction Sec., Poryong Dam & Water Supply Construction Office,
KOWACO)
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setstust AAAS AR, AS, BASAT. A L AU 24P FEL AP
GA 27 Wsel 7] Fx2el(Tensional Fracture)2 AHS 4¥7hx @35 e
A ST FYW 2% AR FLLA AAL AT AAZ A $HolgoR W

AZ AL WS EL 154m Z¥-ArAel 35m 9 HAXFHE Fu, EL. 124dm M= 4,

& QBANAFE YHEE APt 53 AFR £EFAY 23S A D209

A2E H33 W2 AY3E Ground NailingS EL. 79 ~ 94m 77N 339 Ao
4 g F AES B Fa @ AN Y EAE S Ao

2. ZMUE ¥ EMEY

539 AW AU U AR 24 L B AAENE BN Bed 2o,

Ae A% et L FARY, IR, AR DR
y
FAAATE A4 LB AENAEAL D B
l
AR A EARAZEA} P AAERY, BASUSA, BARGRA
l
NFZA, AAA AR P FAEAY, AFEED 34, AEHY AFelY v}
!
MY A REELE
!
R+

l———» L A7) A8 £

ok dly Al D ZAA B wWE AbE FE
l
rY Ui AP & E : A& System+ 3, A BAAE A4
!
A &z : ASAHEN, AP A I&A, vl System 3| T
2.1, g siyne}
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F 1. B3l FE U8 3(199%. 10. 03).

Fig=: R -2 4 A (m) A & (m) % (cm) H] 3
1 199 AcHa 5 1.5 -
199 % A B 15 Zol 21 m
2 ~ z o 11 8 Zol 1.1 m
184 AHg 3 B 12 zol 1.0 m
3 199 A w4 5 5
199 ~ 184 il 14 729 25 m
4 v z ¢ 19 11.5 -
v & 5 17 Ze] 31 m
5 199 ~ 184 Abed 20 4 -
6 199 ~ 184 AM® 13 4 -
7 184 2 R &¥aAE 8 2 @z} 35 cn
8 184 A4 5 18.5 @A 18 cn
9 184 A4 7 1.3 -
10 184 At 5 1 -
11 184 ATt 12 15 -
12 184 AT 3 2 -
184 &2 A B 8 -
13 w 19
SEAm 3 X 5 Zo] 1.4m
14 169 Ait 10 26 izt 21 cm
15 169 A4t 5 10 -
16 169 A ¢ 3FyaArd 30 40 @}k 43 cm

2.2, FYXIATE M

2.2.1. gexjol gt FAXIT=E o[#

ZAA YA ¢ BEA 9L 3NE AMFEAE FAWN (Mesozoic) Late Triassic ~
Early Jurassic At 8 dAE¥ &30 #xds 3¢ HA A4 d3dth. FEEAN £%
= ML HAUGRE 2 HH7Q9 WAARI FHASA EExsn 2% SFIFIL
A9 oA #Adt Ex3t Ut

Z29E Ao g FARNAFE A3 v Holuh EAZA A7 E uhell osid =2
A 2ul® B4UA T, TR wf$ Aol olAARNE AAAL A7e Mol FHF
A3 ol

AR dFge FEEAY BEyxaE HWAYRE A7l Hud HEAS FEE
Pre-Camb-rian At 9] basement rock®. 2 B ton 1 Ao dETEvy HAHYgel 74
A BAZ HAPRoZ Mt o] AT™HY FRANAMN BeEEe FEEAA X3
= WA UF7t Pre-Cambrian Al the] ®AYgo2 wrds WAAE dASA don =8
B REAA e FRAA EEFN P HAYG o] YR AFINT Y ¥IAEE 1A
e WALGE A7) A Fo] Gt uWEFETol 399 dALFS FARH vA

Hrr.
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2 H¥HUG R AZstsd FEAold WHE o] A E @Fuvt ANE £ A HY#
Aol g dAdol HAYgE A £ ool AALGFSS HIAAF FAA oo AT A7
9 zol7t LA E et HEe FAFFH] EAFA Fn HolHA ¥ BHAFE
A ZRAQ F2EFY AR Bo)de 9Fo At

FHA A7 dEFETol 344 #FdA HAE olF EXHAA sAHARI #Y
Fo A3 FEEAY dEFEFTE FIFLE FUsE FHuUAR LS Bt &
et dEFSTY 4% H3H 7199 Paragneiss3t HAT 3w Hgtl o9 TR
o3t HolFA dAel Wsalst dge] shssi

a8y, dEFETE TASE HAYEF ofnidEd WEAIZAM FYE Ad9 Esteria
Aol FHE GelstdA AsduE A& HUPsA Rdd. wd FF g wRoj#d
A BAE Tl P x Audtn EF FHEYFAEE oA LR BHEAE
g ANAREE 33Ut FEEAY FHAE s ATEEN 534S do ¥wYrTY
Aoz nFsid

oA A7istna e BANAFTZEY A FEEAN EXI}E dEFETY of
uAlZ g WeAZo A FYF Ao Esteria 4o @AHE HE FXEF BHAAA &
Aatanzx g, FEEXA Y BEEXIE HAYFY 4FE= Pre-CambrianA 9l 9] basement
rockol®, o]l A¥ Z4LA HAHEBo B9 dEFETES JAVF T AdH
(Honam-Shear zone)8] $FF3 ©|%A4 WS- 5 (Dextral Strilke-Slip Faulting)® #3d =
T WAE BEF5-IYA 4o FFol A B3 &5 (Strike-Slip Faulting)o] &3 FAd
NES2TY Y371 94 AEE2(Ductile shearing) 22 3] ¢ ch(Mylonite zone)S Zg Azl

a8 AGEEH A9 FA7|Y AYAH HJgFoz Qe FEHoR HdF, ddFol
B, ol F2EFY AHAE dEFEFT Z4 FFAOlA Thrust Faultingol < 8
ol d vl FAe Iuto] wkE PYAFES AP & i TF FAY ¢ HolAHQ W
syt daso] Atk FFEEF 7]A% Tension Fractured welA, Silicate materialo] 37313
Tension gash’l g5 3 o]E Tension gash® $£719 F2 &% 93 minor foldingE X2

Fx4d o] 2L Stress(N-S Compression)&73stol A A JSE AAsts vholt

Yy FYFAELS FINME AANFZEE AYIHUA FEEA} AMEFY EFF A
(South-China Block)d) ¥ dou, AEdiEd feAol dEAIAY 254 9@
Strike-slip mo-vementd] 9 & ©] %5 o] Sino-korea Blockdl ¥7ld A9z #HHse &
A% At

AN B @& A7 FyFolor vt FgolFA dF T o FxaA o]
M4 ggdd Aew wddd

222 SYH FH XNENIZA R B4
A4z FZE AFEY T 22U Bebd x3¥ 9w FEAANE 2AE A9
2 A2 o 200m AW~2Y HAANW ARE FEAA 2A4E AN De o

Az Hed13dg wes, =28 FE #2Y 235 AAxdd gAdIH.(2HE
2)
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714 G259¢ DS-1 Sitedle 493 WA YUY (Quartzose metamorphic conglomerate)
o] BEx3alu 2w x|/} ¥% massivedt FElel™ MatrixE mica-richd™ clast
sizee 4cmAEE YvlEE Subangular ~ Subrounded, Poor Sorting3tut g ¢te] ¢ oh ¢
G e AwA HEBo2 xg¥Ert DS-2 sitedld DS-15 siteZhAE AP AHQA A
e 2dZEr DS-2 siteg TANE AL AFARAAN A4HHDETF (Ductile-shear
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movement)S Wold FAE G Yd(Mylonite) &2  244/832] Foliationg R.oFth E 3
Pressure Shadow$} Z-type folding®] #A3}A <AA 5o Shear sense indicator2A w3

LA
= el 4@ Foliation®] A @wtaiE AFgE Bolwdl ol AFAHA
Strike-Slip Faulting®ll <F¥F=l:= Flower structure® & ¢ju| 3t}

AL FAFAME 3066 FES b FAH ~ E718 el ¢F 10me FE& JHAWEA
#Jdstn doh. FALNE AA B HAME FHog oW Hold WA= AW ¢4
o] vttt 3 Foliation®] v ¢FstAl QX €ttt DS-17 sitedl= 96-102/69-81 @& Quartz
swarm (=Tension gash)¢] 69 W &3ty & W&oz sIH Ao ¥HAHARLS XYL H
Ao g HMoldd

tiete] Hells AN E fF(Talus)7t FdHo] AT A S AMAN & AT

et ¢ta]l Hel= 80~100 /63~81 ¥3ke] Tension gash7} 2 & 3o}

olAe] ANE i3 BE AFSd 2E3I Strike-slip faultingo] ¢ Mylonitization-&
W Shear zoneo| ¢ FHAbH AR FulAHEL250m) 33 E HFUlA] HE5-gA4%
FE JHAWEA Jadg o2 AlsdHuY. dHgdE - FHo)F ©EFEF(Sinistral
Strike-slip Foulting)& ¥ FA gk Al 9 gtiddiulo] U¢e3 Tension fractures F 3¢
Tension gash® strain ellipsoid® ZE3WH S5 FIolF WS EE(Dextral Strike-Slip
Faulting)-& Yeldth o]&d Avtd £5L& 54719 Aol 93 Ao 2 Addn

Z, dHYdE I dPAAGEEF LS A4 R 22, 1Y @At FPHUOH
a2 Z7)d NEE WEAgo] vlwE HX|A Brittled €5& FACZ FAAY. 7 T4
71o A9t Tension gash’t Sigmoidal3 Patterng BoFHor v}, 2y, #ad
Tension gasht Sharp® Boundary-& EAFEH o] F7]9 FHAS AN DAY &
gtk F719) WYL Thrust faulting® #do] & Aoz FAHY F2 AHY FA
Bogl AT & fUrh

2.3. EloHAlH X EX|WEAL X BY

2.3.1. Atio] WIRT EAL W HAHRABO) 2t XA}

AANUAN AAEZFY L BASH) BFH S AL ©]F B FAFIHO
2 BN,

F2AHe 2w A YNHE AHWo 2 NAE AHE ¥ ourt A Aol
2219 Tonsion FractureS R &3A 7| Zst=d FHA oy TIAHEL JAFHAE A&
sl X AEZ TR (29 3)

Ba&wo FAE EL.154m AFdAM AlgEAYh EL. 154m 355 A% 2 & Al pushingd
37t 5B NBST Jdow, AR =39 Pz HIo folshA %k, 4AZ EL.
154m SH3olA FHol WY R YHOoE Hobd HIELA RS o FUYT B,
d4 Fdo) LYo, AP EL. 154m A ZHAH] gl@ 2ARe A9A),

A e W ge EREnA 4 49 2 STA. NO.& FAEHH A Z A
AA AHAWNFL ¥4 AN ATFE BPoz RFsd 2dsde MEss dAT v
go] Hx2 2xstgch
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b bedding

Atk
”

UEAy d,

HE L

R
.y

149 3 Aw Qg

54239 7 2NN BAdmo wy
W35l = Convex FHEIYM sdgz=oa 4=
QP Programg %3 7 ~diagram ¥ contour digram
Dips programe 2 248 A B3,

2 F AU ol% won
EANAD, A Pge) 29e gjap

2
a
o to
r)J
o
o
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olstefl Al FAIetE WAFHL  Dip direction / Dip 22 YeH 7|2 o}

) &FA4H

a. Al 1Ab4 (EL.244 ~ 229m)
AP O] AN EH(345/36.5)3 ALY AASE 1T, AbHS ZHAe} vkt wEke] AALE v}
A a3t 30" W2 AL Tension gash® ¥ esHs 2F(170~190/60~80), 3
A2 AAHIY A9 FHo2 AlisteE 3w 2d BAZE JEXU AAburako] oFubar
o2 YetdE 2 A9 2§o2 Yehdez Fud ¢ gtk
1, 3@ opening®] A8 §l& Slip 4ol @238y, 27X = opening Aol F8id}
t}.

b. Al 2AbH (EL. 229 ~ 214m)
Al AP B3t 1, 29 AW Bk FYPsn, 37 Fako] AliHg 3oy, A
AL GA] Ao Tz

c. Al 3Ak4H (EL. 214 ~ 199m)
A 1, 223 A9 A3 37 EEXEYsE b wh

d. Al 4AHH (EL. 199 ~ 184m)
Al AT A3 37 o] A EFHE A 1729 £¥7F Hi 2=V o

e. Al 5AH (EL. 184 ~ 169m)
B2 fractureE0] APA 9 poled O 2 st foldYel(F-AE Fe)Z LAt

f. Al 6AFE (EL. 169 ~ 154m)
A SAMHF FUSHA foldFEHE HAET

g. AAAIA £X
F 45009 E9E5HUE 53389 QP program& §§ 7 -diagram % Contour diagram
o8 AT AR} Hol YT 330/3002 AH zHAI(345/355)2 A AR BT}

@] ZH ARAA UERG 3MEH S AMRT AY dXE= 1(FEHEH FE), AHY A
Abs} wtdigrake] AALE JhA ] Fo] 30 WeE AL 27(160~200/60~80), AN
S g2din 14z 2 AMAI A £ AlWEE 3T A FAEY. EF ALH9 PoleH
g FAFOZ 3 fold¥e(F-AE )Y fracture A 2 eI

Apdo] @23t fracture( 13t BAEWE fracturedt A2 $h)Y ERF L dSH 2.

AR BL fracture’t AFR Y ZAS X gohE Aot

24 AR F £ASE AF7ZE (pole)g FALE WA CE HA Qs Holth ol WYY
fractureE°] 27 % 37 ZAHE AT EAF Aot ApAAA Y 223 open cracks EER

ZA3t TA A7 17459 fractureE L HREA S 2 openinge] MPHE Aoz AgHY
O BFEGYAS AEd 2 3740 2o Uige] 5ol

179 FEde] A ZAHA FSHL okoME FAE uiet Zo| slipPo]dAstE
fracture2 opening®] FAEA = RoZ AGEY. F 279 openingdl 2§ slip¥te] L3}
T A2E d AN AIEATY 1AF 82A& ofd A T, '

At o] EEHEE FEIV] At FERAAGAA dykert B BYHE $EFE =
Abele WS 88319 open crackolA dilation WEFS AHE d3 A9 dE wigow
open cracke A W AL FaoZ 2 Yxa ot 133‘* A7 A JYPFA 4
9] slipaFe Ao AHEWNSHI) oz Falxn 9J&E 9usn

ol AHE HZALHAA Y EFFTES b Zo
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339 RBApgake] MR Aolg 2709 a2 Fd o AUy, 239 operlirlg, a8 Apa R
FA st AFZ(pole)E FACE WAMYY fractureZt 2Edle] &S FPHoz A
HA AR FERHs} obd circular fractureS Yo)7ln e Aoz wAordnh

SAAdE 7| cE TS JHE vuF QY FHFoY, S| AYHAA &
o] BEd¥o] z;H F, stress release@/do] s 7]E ¢l AF AeE A
Ten-sion gash $#¥9¢] WA opening® °Fo ©ol& HE WAsIHAA 2d¥ 37 fracture, W
AME fractureo] 9dlA FHF-oArE W ol WY cireular failureZt LAS= RAoZ A
=3

239 EE fractureS Dips program$ @839 i Feig A& AAAME FeWo
gt 179 Fadart dA4% Ae2 Yexvt BEAE&EHAY FIE, 25, &, 459
384 247t neHA g3 23 73 EA AAREE v Ao2 HAst vieA 2y
doine EEgloh. dAlY SFEHAE F9dA4 %7“76’/\}7} 1:1.2~1:142 Heo]5H+= convex ¥
BoA AEHog Ase AL 78sd o] o AFHE FEOE HIAHA AF
APFo| X v, Azte dFre BHdE & Ao AaHER APAMRgA FHA AR
o] 715t8HA AL WEA A $Eo] AFHE HE Hidd A7 A FHAM AL A
2 dddrh

QA F2AAGH BN e AAE FHHoZ A% vt ostd HHUA
BohE Circular failure7t @A Ao 2 FEAS + U,

=)

2) FYAA

ZGARL 80/3559] AAMZ Ay FgH AlRI{T glo] HAHZF @ #Ao] §olsi
FAE AL 53 AAdEE @ ZASA

ok9] BAAT Zev} wad Adirt A REHog AL, dU, ©A shaleo] Y
Aol ot 2F F22me) HAketA o 1yt Felwd FPEA FYH U FAY
AdE HEAHIH T3

% 73709 fractured TAIS A 330/33(1F, FeW)el Hddy F9& Holy, HZ A}
Wi 2YF 2379 fracturet BFET 2H Y E APEL 80/3559 AAE M3 e,
Al open cracke] A& A=A e ol F slip fracture?] 17o] AMRH A9 F2o=2
A stagle] fractureZt EAAEHA = Aoz W@

Dips program AAAE ¥ FAZ gle AoZ AAHAY

3) $35AH4

S22 & 285/3359 AAE ZHAI T

Atee] EL. 154m SHE-= RAFZA] ATE 48 2 BAIRZ Aldo] mEEo] glon sHFESHE
ATR ATo] wugdtd AMZo] Ryl fractured FHE BH FHEH W FEAEAA
ARHE 12 2 Jehy 2 338 2 #F A gt ddld EAFFEY a4x
fracture®} BEE ko] Zad 0zl FERE FAE A fracture’t EAH oY, TY
Ao 3} mp@ 7R 2 open cracko]l WA XA gow, AwWe) WY F fracture W3] AbuF
o2 s failure’t BAHA FE ReE BUHID Dips programl A E AZED FHE 2
oqFEd.

24. NFEZA W3 R ZAMA &Y
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24.1. AEEA W3
file s

rir

S
WAetel Ax #19)o] 3t fracture WEAE &<, AU (FFH)

£ 129 49 =AFAT

NFzALe S
o 24¢ F5o A5 Ad PUES s 0B BAPYPOR AWE A BgHuA
Folth
1

Y 4 NFEA AAFEE,

A FxA dde & 2% 2.
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E 2. NFEA ARE.

# F # 4R A=(M)
il E(M)
N E L= Aol CoHAe
B -1 | 305, 302.195 | 168, 078.489 78.63 0.0~39.7 39.7~426 42.6~46.5
B -2 | 305, 130.490 | 168, 091.828 169.1 0.0~377 37.7~49.0 49.0~53.3
B -3 | 305, 092.9408 | 167, 955.757 168.65 0.0~38.1 38.1~46.0 46.0~52.0
B -4 305, 256.831 | 168, 051.882 98.69 0.0~50.1 - 50.1~56.5

Z gtAdd ZtEge odgd Ao

D) H§A4¢

B-1, 2, 3¥¥FL ¥ 39m9 A=A 22X B-4HFE 50.Ilm7tA EEso 4zt Aolst
. ol 359 wALTHY FAV HFEYH AEAF ZAA] E00E @S HEZ FAA 79
ot &, @239 ZAZ} lineardt Aol o}Ye}l Undulatingdtil curveddte] I¥-A oz Axrt 20
Ao 2 FARAAY.

HAge 2 99, AlY 2 &3 ShaleZ FAEH dtt dYe silt ~ fine sand sized
matrixol 1~7cm® Gravel2 FAH9 A GravelS Subangular ~ Subrounded3ti Poor
Sorting3tt}. Gravel2 Quartzite, H3Y¢ o4H 2 ¥ dHoln wiAdge] dHL foliationd
7HR R/ o2 Hopx FEEA Nkl WA 2 Azdr.

A4S FF7 viny FEA| FEAHOZE ALY E shaleo] ¥ Aboldl A} upward
fining sequenced X AFET}

AR M= Aeld Alolol Silicate material(Quartz)©] ¢F 2cmA L9 FAZ F2H
. AbYe dUF Alolo A ASE o v XA massived HFHloln, TH~FHA
olt}, ShaleZ Ho|H&= FEA 29 Competent®] ztold] 7|13 FractureZt A= Q)
t}. Shale® F4& =93 @AY EE UF TRt Ak AR B G Ateldl FAH o
Qon, %7t gkn Adelo wdo] A, TF Aoz Mg AR E o7k sio
#H AtdeoM oz HEd stsAde] 7 2 FEolth

H4ds F3/t 438 Ad JHE 2ol

B-2¥¥& 93 ~ 95m T ¢AH F3E Andesitic dyke?t #EFTS U o] EL
154m 4H2 1112 ZEAMA 3ol 223t Andesitic dykest 9285 #A #H7d 3R
gzHoz FAEY, o]E Andesitic dyke’t FF F-EHQ SlipHez I8&& 7hsAol A
ovZ AN HF YA YA grgdEojol g,

2) Mooy

Haete] ah¥ol Rxain wAdo R Mol PEoz 9AL ool WIS wol
Aw And YAE woln glow, welel we] ke (F-2, F-35)9hiolnt,

HHtel el wystel foliationo] 447 AXHA gow, grol HHd% FFUE BA 0|
4 2285 A7 AR 24T A4 HBLF /AL IS YE £E B3 %
doto] EASA ghow, Molgo] A2 HAUe FeAst AN WY, RFTY) Y
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°2 PCA/d Anchoringg AE¥ 3¢ ARF A=2 2T ¢ s ditolth

3) WA

B FHARMIY &R Exae Ziwtgoez uig xdHnstn A9 wdde] A9 Qe
massived A Ejo]th pressure shadow® AW HYFH A FAAZAMNA FHE Wz dx
e & F Uth

242 ZAA 53 A =Y
AFE A2 BAAE A AHHY AFS ASFIFAS. (2H 4)
A% EAL B-1M¥9 3¢ EIL 79m 3Fdwte] AFAF &9, B-2, 349FL2 A

Tgol A FHoAM oj= HE7A APl JAPHR YeAE FotRnz ot

E 3 AAHA AAHE.

T W ¥ M AAHA AAAE (M)
B-1 78.63 445
B -2 169.1 535
B -3 168.65 52.0
B-4 98.69 56.5

B-14F& AFZAA 465mE AFdAod, A3 g AAAE HAE A4 45m=2
o] Slimeo] €3] AAHA &2 AHoly HAAMA HX Al Groutings HAAI}PLODZ &
A gl AAHA AX¥ Grouting®] LA utat FAMA pipert GASIEE AIZH3EY) 0]
Ao olF 19 13 AFE AA oy, A% WYt ¢ARASHE 1Y 23 ASE A
B3t

‘97'd 19 29 271#%E 2ARo|FE (&Aoo AReAdd B-2HFTY A9 29 289 GL.
-2mollA ¢t AFoZ QA7 HAMA Hojxe] HPoT ZAHo| FrMEsiA =HUG

B-192& EL 79m d5& F2E d202 AR Hd HYFo] 8Smm v 7ol B-2,
3, AN TS WY Fe 3771 vxAH A Yetdes RAoE FAHYOR, 53] B-4HT L =
d 42mme] W FL 723Ut AR Fdo) ¥AE EL. 154m ¥ A€ B-2, 3H
F9 #9e dAsAol oy EL 100mo] AX € B-4HUFdA ¥yt ASE L AFHo=
olaj3l7] ojalg Holth B-4¥Fo] HAZFQ odwte] A S uldrty EL. 154m 35 A
Fdol 2AHA FeAdY A5z F2EFH AFE Al AU Open Space’t B4
Qe B-1¥3Fo] HmH AY AhE Yelde 2o A3 24L Y8 ¥ AENY =
& woly A2ARA L AZVNYY EARE HES FIA AS7)7)94 &34, Computer
Program’ ¢ &= ZA71 98¢ #esan

A&} Program 849 EAH0] &S AT 27] SAHXNA('Y7. 01. 22)ZFE 244
(97. 03. 1D7+= 2] Raw datae &8&3ste] ofefe] =S 3Pt

D BAAA AAdd HE
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TAE Algar|dols A FAEE fA8n geRe R BAsYgo), x7] 24z zt
A FHUAFEE o] &3td AAA MAGAEE A4 A AAAY AXYY 7 B2
gz Aoz HAFAGL B-2, 3, 44F9 A AugFoez HAd 13me] URE 7}

Ao} B-4WF el A% AR £ o 2659 AAF AUA HAH Yse T
o) E Agulel Aol 2ReUE B-19FL ANF/2 712 AFTL FTHA|
e Fse FALE & 1%}1,& de] B2, 3, 4MFE AAA MAE J8 AFLAA
2 Ago] AAso] o) okl Waky AT AP T

Aol AFog sty FHdE B-2¥F 2m AHES A3

2) YA AU T A%

WY ghte] A2 AFSATE SRS Bgoz W NE&Hoz WA A Ao Wy
Ho] AEsHPoLh B-28F9 2m AHE AR Hoh 2mm o he] W B wol: o]
S woBe WS BT YUE RAFY. ok AW A% NEHoz WYY 75 A
o] % RoE ARHh

3) AUl Fe A=y, dAd AE

Y dto] ERA kA AFITHE "d-‘-’%“ dedute o] A WwFger AR F
ZbetAl dRAol 1 AEE A A FF 9} dA =219 qFE &3

AEZ3} B-2¢91¥9 AAd FAE *ﬂ‘»’ﬁ}i’-—‘:‘ W7 ASHes AYHE FES TA%
A o

4) ZAAHAl AX g9 Angle HE
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3.4. Ground Nailing
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