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2. M HEAE

2.3.3 A&l H|
B B A2 oAl eV 2o AA, =AEH AAEA 3739 PHC ¥59
AAA 2 F8ato] T3 8] Aol disiA ((FAA)SH (T4B)e A3 WY

< Wkl

)

) = 10530 ton

M(EWE) = 10.310 ton-m
¥ GOLAB)Y ASol 7MY A2 ZAadE W] o3 g X2FALE = A9 HA

S22 (Nmin = ~16710 ton)& o] &3te] 2@ @ 2ol tlalq A=ae

2) A E
9

(a) &

2B) - o] A5E A9 B HEAF} HEA A

P HEEES (FA A HF
dhe 0L T
N Agae Wt 2y
Han e ,
=] 0 = RD-6)F T w@0-9)xy — Or-bkelom
o
(b) #8 ZAES] FHAAEH
(T2 A)
_ _H ,_6M _ 10530 , 6x1031000 _ 2
%o = Do T Tpsr T T60x60 T goegor  — Sl-964kelcm
(AB)
_ —H _ _10530 2
och - D¢ 60><].0 18kg/cm
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rem

_ 126210  _ 2
Tv - T[(60+50)><50 — 7.308/&9/07%

e )
Yo = TR(60+100)<100  2-0kelem

Qumele] o) W )Fst $Y ZaeEe AW A

ot
o=~

==
=

2.3M = 2.3 x 1031000 = 2371300
ZH =60 x 10530 = 631800
© 23M > /H o] =

Sw = f(0.69 +013 )
_ ~1031000 _60x10530*
= T7617.220kg

Su = = T f@AE) = 30 2R
= J3808.61kg

S, > S. NG

(44B)

7l by AT Zaee vuel dd ARt @ SEE Awde)
dE AEE Be glons wEuAd 47: A HESNss Uy
of velA QHASHES, WU RE A G S AU Aol F53)

o Agrs fall BAEIS wiAE T, AL S ddddor 3

N = Nmin = -16.71t M = 1031t * m
= 30cm y, = 25.5cm y, = Zlcm.

y /vy =08  y, /vy =070
= -0.617m, ¢/y =-2.06 ol A]




2. HAIA HEAE

M’ = 1031 - 16.71 x 0.30 = 5.297t - m

1;% =19.62kg/cm?

A, = dl6 - 18 = 3575 cm?2

) - A% = 00126 np = 0189 ¢ =33 S =

woew Lo o, = M ¢ = 657kg/em2 < o, = 400kg/cm?2
7i£B Y
o, = 121—3 S-n = 2500kg/cm2 < o, =
2700kg/cm?2

(LA A)
YT WGIADIIR) T Be@0ie ) ~O-HThelon’
(34B)
= @0t a0 o) — Ak’
3) AN A3

g 5 (39 kg/em2) A A P E 2 B SHdE

(a) FAAEEE (0,,= 945) 1.079 1079

(b) #3489 (o,,= 95 2.994 5.250

) FAAZAFEE (1 =128 1.752 5.120
ZAYE(o,,=400) : 5926

(d) e N.G ]
4 Ho0,,=2700) : 1.080

() % AH A3

(ha = 128) 14.764 9.143
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2. M HEAE

AEAA) Aol 1&5E=2 00 uzt

Aste = Ast COS@

oA71H, A, 1AM FAE fE wHA

6 = AA FEIIY 4%
Ay = A o 3200 5 4y em?
st cos© cos45° :

A7, A, = DP9 — 5EA = 32.10 cm’

09 — 8EA = 51.40 cm’E H7%




1.000

s

D13

1.425(TYPE"2") |1 1@75=825(TYl PE”2'|')

Dois

L=2.250 N=8
@ D25 L=3.250 N=12
(OLE L=1.008 N=31
@ D13 L=1.539 N=12
H 2 AN 2 =B
wels3z[a o[ 2[8 & ol[cusg[s & [ 8 2
2 [ D25 | 3.250] 12 39.000 ADD 3%
ES A 39.000] 3.980 0.155 0.160
1 [ D16 | 2.250] 8 8.000
Y A 8.000| 1.560 0.028 0.029
3 [ D13 ] 1.010] 31 31.310
4 | = 1 1.540] 12 18.480
& A 49.790]| 0.995 0.050 0.052
£} A 0.333 0.541
@ p29 L=7.800 N=63
€2D29 L=7.800 N=63
H 2 N B2 B
R EIEIE o[H 4[F 4 opezg[E 3 g8 o
F1_| D29 7.800] 63| 491.400 ADD 3%
2 ” 7.800] 63| 491.400
% 7 982.800] 5.040 4953 5.102
z A 41953 57102
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Avzde HAE, FRAFE L FHY FOB TYHY B wHo
7o 2 AAF9 NX7F N=40, 1004w HEAAA o thate] HEsHS .
i PO I 2ppE
=15 80 =15 8
50m M Lao 109 ol M Lao 102
F45 1230 g 45 120 =
FRtit] = 1 3
oM P ‘0.—60 12/30 2 P ‘1.760 120 i
of o [ = o ffis
L . :}.:’9-0 o I . oo o
zo: (g@ ;.m o 7 ) éﬁ@%ms o 7
1 me e 0 a m&:: Lo W5
15?7%2%713.5 505 i MJ&S 55
PHC %5(L=10m) A% F4= 7o 4E(L=10m) A5 FA4=
2) ¥5=x7
B ARA 88 7 v Ade g 2
mEze o A T A chH A AT | dEIIAE W
(cm) (mm) (cm? (kg/cm?) (kg/cm?)
50.8 9 141.1 2.1x106 2,400
ARl
50.8 12 186.9 2.1x106 2,400
50.0 &0 1,055.6 4.0x105 800
PHCE S
60.0 90 1,441.9 4.0x105 800




2. M HEAE

3) ZFujzxz
HH-5¢F HH-79] Fali= el diste] AHEsES T
T+ R HH - 5 HH - 7 2] BT
@ = 2 (KN) 49.04 63.65
A 2 o] (mm) 183896 241046
) Stroke (m) 1.0 1.0
Hdjell A (KJ) 58.83 82.44
& X3 09 0.9
2.4.2. 3288 ¥ B J|E
AR Ud 3859 2 AERYFe] BevFe G 2
AHEE | e FEYEE eE < 090y (FE-S-He] 90%, 2,160kg/cm?)
5854 - 3EFA] 889348 < 0.850c-ope (0.85x800-40-640kg/cm?)
PH UEEE
| gea B2 < 07970 +ope, (079 V 800 +40-62.3kg/cm’)
£ = ZAALE | HAE2AYYE > 2mm (FY7]E SEFEBPM) < 500)
37 1 Zk
Y pows | HER® > 5mm (a7 % SESBPM) < 200)
2.4.3. HBUme| FEIMEM A
1) GRLWEAP 34 2 3
(a) FoTE
T = & =5 (d508%9t) & 5 (@508%12t)
e (1) HH - 5 HH - 7 HH - 5 HH - 7
A A% NA| 40 100 40 100 40 100 40 100
971 0] (m) 100 100
X uEl-tE oLi.Qa]ﬂ
kel e 1957 | 2342 | 2354 | 2853 | 1570 | 2044 | 182% | 2350
(kg/cm?)
o) wE g3
) 36 | 36 | 2 | 320 | 24 | 24 | 183 | 186
(kg/cm?)
BPM (blow/m) | 1407 | 9999 | 215 | 9999 | 578 | 999 | 186 | 9999
Set Value (mm/Eh) | 07 0.1 46 0.1 17 0.1 54 0.1
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(b) PHC® 5

T = PHC 2 =(@500x80t) PHC Z =(0600x90t)
FEPIAI (9 HH - 5 HH - 7 HH - 5 HH - 7
A A5 NA| 40 100 40 100 40 100 40 100
dEZ o] (m) 10.0 10.0
= uEl-tE oLi.QE_]:I
ol 5l j ° 351 353 371 402 311 335 328 408
(kg/cm?)
Aoy el 45
T 2= ) 67 57 65 63 65 63 &0 77
(kg/cm?)

BPM (blow/m) 9999 | 999 | 1,076 | 9999 | 9999 | 999 | 9999 | 999
Set Value (mm/g}) | 0.1 0.1 0.9 0.1 0.1 0.1 0.1 0.1
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2. HAIA HEAE

25.3. 4dE #1

1) m% A £423%
(a) BF9J2] @ PHC(g500, 80t) A%, BE > 7385 (0508, 9t)
I E(g508, 9t) > PHC(8500, 80t) C3

&, PHC(9600, 90t) AF~CF
(b) SIP : PHC(g500, 80t) A¥, BE > Z¥E5(0508, 9t)

75 (9508, 9t) > PHC(#500, 80t) C&, PHC(#600, 90t) A& ~CE

2) Pile 4 F AAd wme EFvn 4923

(a) L 7}

T9 a2 LA S
o PHC PHC A PHC PHC
| (@508, 120) | (6500, 80t) | (@600, 906) | (508, 120) | (65500, 80t) | (2600, 900)
E]_ot] H’O] a_o] ﬂ-O] E]—O] E]—O]
W |SIP| T ISIP| S| | SIp| ) | SIp| )7 | SIP
1 1 1 1 1 1
Pile
woo. | 46| %6 | 46 | 64 | 32 | 49 | 3B | 60| 45 | 77| H| M
T
(b) 2L of
AT o
e PHC PHC
Som o (0508 120) (9500, 80t) (9600, 90t)
B} B 4 4
E}i4 | SIP SILP SIP
AT | BE | CF A% | BE | CF
Pile
woo.| 36 | 48 | 56 | 4 | 52 | 0 | 36 | 3B | 336 | &5
T
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ek 41
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753 (9508, 9t)
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—
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o

75 (9508, 9t)

7 V55 (9508, 9t)

725 (9508, 9t)
25 (9508, 9t)

75 (9508, 9t)

(b) S.LP
725 (9508, 9t)

> PHC(g600, 90t) AB%
>  PHC(g500, 80t) C&

PHC(g600, 90t) CF

PHC(2600, 90t) A BZ
PHC(#500, 80t) CZ

PHC(#500, 80t) A,B,CF

PHC(g600, 90t) AB,CF

PHC(g600, 90t) AZF >
PHC(g500, 90t) BF >
PHC(g600, 90t) CZ >

PHC(g600, 90t) AB,CF

> 2 s (9508, 9t)

> PHC(g500, 80t) ABZ%
>  PHC(g600, 90t) C=

>  PHC(g600, 90t) A.B,C&

> PHC(#500, 80t) AB,CF

PHC(9500, 80t) AZ
PHC(#600, 90t) B&
PHC(9500, 80t) CF

> PHC(g500, 80t) AB,CZ
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5. ZBAUE XXE EM
5.2.1 WEI|= AHZX XXz AMH
1) NA& o] &3 F32
E 52> WEY AAY AFA(AE ARA)
Al E | AdRAA A | dEATRe] 24 FranpzE o 2hA 2
NE UE 11— 1
Il . 3T = Q: NsLs+ quLcU
B4 2 Q,=30NA, Ao Bt 7 (57 2 )
N<60 N, <50, ¢,<20(q,=1.25N)
}\] o E — 1- pqglIc
T N = == 157 o1
o — = - Q= |7 NL+5 a.L.)U
Ao~k Q,=20NA, Ao it A 7 (57 2 )
Zol gz N<50 N,<25, 7,<10(¢q,=1.25N)
=y N S Q=(+ NLAG aLJU
— -1 — =5 - - sts u~c
A2 Q,=25NA, Aekie] gt AT
LS Rl N<60 N, <25, 7,<10(g,=1.25N)
A= F ~ < 1D™
S _ Al Q=(EnNr+taL)u
= Q,=30NA, | Y <57 2 )
B4 N0 N<2%,  q,<10(g,=1.25N)
A=A ¥ < 1ID4D
= Q,=25NA, 3 ] Q= (0.9L,+24L)U
JEFEH N<60
2) NX & o] &3 APA-Z2 0 HAZEZRAAZF =4 o] T+#)
Ra = ]./Fs(é]dA + ulefz) (5.1)
A71A, R, + d8A4 FFA A (ton)
q, @ TEAGA AA 5= @9 AdY =X A (t/m?)
A, b EEAG FAmM?) B 5= Zol(m)
I, f; @ THREES astE T FAm R A FHEeEE (H/m)
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o714, R, : 31842 459 (ton)

A, EEAT WAM) Y TEEY Zolm)

‘:!?r
I, f; @ THAREES uests T8 FAm) B HAFHEEE (t/m?)

(a) AHEE9] ulz A &g

ALAE R dko A Qleo] ZloJo A W&o whewlE-A & e (unit friction resistance)< Ut

&3} 2ol vherd & 9

f= Ko tand (5.3)

o, s mAFQ olel A FEALSH
§  F3 W Aol wpaz

<% 5.2> A A HASF(Meyerhof, 1976)
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b RAASRT FAAST 1 olge Aol A4S Atk ANHOR FAQelE

o', TEAZD DO 15~200 H= ZHolZkAE HAWNIA (A LR st TE

AAm g2 Zold wel WeARE TAA o r wE AR A= Rankined| FF

EGASR(K,) 2a, TE AuRAE ZAEGAR(K, u Aha AP g
gre w9 wEo Bl wet ez Bk AAAA] Awn Aol o

(b) AEA npzA3d
HEANA L& e FHulaAste s Fal7] §ste] @ 71+ HH S ALg3k= 4,

A FEH= WS v 2o

< % 54> g9 6§ (US. Dpt. of the Navy, 1982)

pile type K 5
driven single H-pile 05 -1.0
driven single displacement pile 1.0 - 15
steel : 20°
driven single displacement tapered pile 1.5 - 20 concrete : 3/4¢
driven jetted pile 04 - 09 © timber : 3/40
drilled pile (less than 24 ” diameter) 0.7

> Y wh
|5} f

I -F-vé
v
T

(a) 3 b)

< 53> AREARbel A e g8k devhE A & (Das, 1995)
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ac,

22 A 5+ (adhesion factor)
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<% 5.7> Broms ¥l o3t F=HX A AAH(HA EX W
wiel g | wmle A4 XL F W
=
Fous i
i ) 9c.d
L <2258 Q = Sl +2k) ‘ Kod + o
" g = (=% i (em )
&)+ +4.5) AEI R
R L Q = 9c.,d2({§'*1.5> kH . —r‘-‘lg X] I‘ﬂl“{l_’a 7-ﬂ‘—r-
—ed+)+191 3
My = Qu(0.5L+0.75d) (I{cg/cm_‘)
Muwe = Qulh + 1.5+ 50 ) d: =5 # (cm)
El : 459 74
(kg - cm®)
Dy : AFH &E31A] 9
A (cm)
L: 259 &% (cm)
Z k4 o] S EHE=aA wo
L]_n: h~°'é‘—|otz£](cm)
= | co : HIMIS AVE
Q. Q. :
(o) + T+ ) (kg/cmz)
a1~k Qu: =% B AFH(kg)
Mpax - A 55 HER
Mo = M WE (kg - cm)
M, @ FEIENE
(kg - cm)
M, @ E5H IR E
(kg - cm)
Edlcigsc
L > 2258
Q. B o Qs
( 7 ) + (187 +27)( 7)) 9
e 4777 e AR (e I (e
M cd c,d cd
-
My = M,
M = M,
B
Qu 10|
c.d i +--r
61T kn/‘-{»ivum o
a S N L [
,/\?{_,‘, L [
: g
) ELL L
3 4 6 10 (b A0 60 100 200 400 600
M,
_ e
AL = AAETY Es FE A5 Ais
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<3 5.8> Broms W4

ofgk FHAA Y AL AEA W)

SRR

= Qulh+

—
3KrdL Mo

K, vydL*

h
20+

3301+ (/L)) )

3KdL Mmax

(K“)Lki '

My = My

K

Qu *

kud  (kg/cm®)
3T%ﬂ%%§ﬂ?
(kg/cm?)

: UI—E‘: _4 i(cm)

: tﬂ-“,] ﬁﬂ/\%

(kg + cm®)

» Zlol(cm)

A%R Gua

A A (cm)

A

Lo

DR 29 (ecm)

D ots e A s=ol(em)

Zo] dTH
(kg/cm”?)

(A 3trHolE =
TEEAFTE)

_ 1+sind
1—sin®

Fa59 439 (ke)

Mupax * A 54 2 o

My :

M, :

AEHAE (kg - cm)
FJEIATHE

(kg * cm)
s EE
(kg * cm)
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1
y* (em™

kyd
4EI

71, B = (
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POl HHY|E (cm)
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AL

D $508(t

: 10m
(30x40x0.2026) / 3 = 81.0 ton/+

% (30x40x0.2026) / 3 = 32.4 ton/

Ra=Ru/3=(qdA /3

Ra=Ru/3=(qdA /3

W7 o]
2) EAA# AAA ZYH] FAEE

1) EARAIRE AAA ZYH] FHEES

5.3.1 EAl X|Ht X[X=2 2
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5.

3.2 ¢ttt XX|E 22 2 U=
1) B¢ 28 T gut A= AAFY AAH(Z2 T A LA)

1 2 1
Ra =140 - qu 2xAt° - Ai?/ 3

1

2 1
= 140x(1000) 2 x(0.00946) ® =x(0.1932)  / 3
=132.2 ton/+-
A7NA, R, t ATTE] Fg A ()
g, @ ghite] AZqrE:
A, FHEE] A A (4,2)

A, P ABEEY AT AR (24, - AGRE-EHR )

2) 3984 AAY LAY
Ra = Ru/3 = (@' *Ng-A) /3
Ng = 145 (A& ezt 40°=2 714)

o | 26 | 28 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40

Ng | 10 | 16 | 21 | 24 | 29 | 35 | 42 | 50 | 62 | 77 | 86 | 120 | 145

q =19 x 10 = 19t/m°
. Ra = (19x145x0.2026) / 3 = 186.0 ton

3) Goodman(1980) A <t2]
Ra = qd*A/3 = (qu(No+1) - A) / 3
N = tan® (45+¢/2) = tan® (45+29/2) = 2.88

¢ = 29°%4 -8 ((Goodman#lQF) kel 7.5~51.0 ¢ HtA] #8§)

o} A} g]

g, =

11/
A

FEE

¢ Wig wpER7)
qu = 5000 / 5 = 1000 t/m’
o Ra = 1000 x 2.88 x 0.2026 / 3 = 1945 ton/X




5. ZPTE KXY SN

< 510> Y FAAY d5U454 = (Goodman, 1980)

= = Ju
© o kg/cm” psi
Berea sandstone 73.8 750
Navajo sandstone 214.0 2180
Tensleep sandstone 724 740
Hackensack siltstone 122.7 1250
Monticello Dam s.s. (greywacke) 79.3 810
Solenhofen limestone 245.0 2500
Bedford limestone 51.0 520
Tavernalle limestone 979 1000
Oneota dolomite 86.9 886
Lockport dolomite 90.3 920
Flaming Gorge shale 360.0 5100
Micaceous shale 770.0 10900
Dworshak Dam gneiss 45°to foliation 162.0 1650
Quartz mica schist L schistocity 55.2 560
Baraboo quartzite 3,260.0 46400
Taconic marble 630.0 8990
Cherokee marble 680.0 9700
Nevada Test Site granite 1,440.0 20500
Pikes Peak granite 2,300.0 32800
Cedar City tonalite 1,040.0 14700
Palisades diabase 2,460.0 34950
Nevada Test Site basalt 1,510.0 21500
John Day basalt 3,620.0 51500
Nevada Test Site tuff 115.0 1639
<E 5.11> 49 dwbgl W Fupba2HGoodman, 1980)
= = T=E 2
© o (%) (deg)
Berea sandstone
Bartlesville sandstone 18.2 g;g
Pottsville sandstone )
. 14.0 45.2
Repetto siltstone 56 391
Muddy shale 4'7 14'4
Stockton shale ) 22'0
Edmonton bentonitic shale(water content 3 .
44.0 7.5
0%) 48.0
Siouz quartzite ’
Texas slate; loaded 21.0
30°to cleavage 26.9
90°to cleavage 0.3 25'3
Georgia marble ) 34.8
Wolf Camp limestone ’
X . 19.4 42.0
Indiana limestone
40.0 31.5
Chalk 35 355
Hasmark dolomite ) 29'4
Blaine anhydrite 0.4 47'7
Inada biotite granite 0'2 51'0
Stone Mountain granite 4.6 31'0
Nevada Test Site basalt ) )
Schistose gneiss
90°to schistocity (1)8 ggg
30°to schistocity ) )
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Compression Load, Qdw -kN
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N(207] §1):0.504%/m, N(20~40%] §1):0.80+/m
N(40~50%] 7H):1.15%/m, N(B0°]%4):2.154%/m
N(Z3}94H):5.63+/m, N(1¢H):13.13%/m

s Z A (Tel):
(0.50%/m*3.0m+0.80%/m*2.0m+1.15%/m*1.5m+
2.15%/m*1.5m+5.63%/m*1.0m+13.13%/m*1.0m
= 26.81% /%
L 2R HF A EE F A TH(Te):
+2.15% /m=*2+0.50m)1 #-=2.15%/2(H F 4 e &
2+0.5m(D)=1mell W} A =ZAIZH4 L)
LB ZZ A TH(Te)=26.81%/2+2.15%/2=28.96% /&
3) Pile 129 EFAAIHTh): 14/
4) Pile 129 28t FEFYAIZHTg): 2%/ (10m =7
5) Pile 129 =HA|ZHTs): 102/2+(5+0(°] &5))10%/%
6) Pile 19 A& A ZHTe):
28,96 /H A+ 1/ 4 23/ E 4102 /4 =41.96 /2
5. AFNAAER)
1) F&#A==29 21 (70Ton):41.96%/E60+=0.699hr/
2) Earth Auger(111.9KW):28.96% /% /60+=0.483hr/ -
3) 2 7] (350kW):41.96+ /- /60 %-=0.699hr/ -
4) (A F 31m):41.96% /% /60%-=0.699hr/ -
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PHC #5417
(SIP&H)

5) ol EA eH] (& &2 35%)

I EFAL S
1#(0.50m+0.10m)"2/4%(10.0m/ = +2+0.50m)*35%=.089m'/ =
=2171(0.20m"):(0.40+41.96 %%/ %/60+%)*1.089m’/+-=0.305hr/ 4

6) U 2ERHA A}, 5Ton): 0.20%41.964%/+%/60%
= 0.140hr/+
7) PHC3 A4 (-3 &= =2 9150Ton):
0.30%41.96%/+/60=0.210hr/ =

o,
D 2$ w0 191/8hr#(41.96+2/+/60+)=0.087hr/+*
& 1 2%1/8hr#(41.96%/+%/60+%)=0.175hr/+*
3) Z1AAAE ¢ 191/8hr=(41.96+/+/60+)=0.087hr/
151 291/8hr*(41. 96—r/£/60—r) 0.175hr/ &

X,
E o
]
v O}i
12
i)
3
o
(o]
*
o
1
=)
B
V)
=)
T

L b n*(O 50m+0.10m)"~2/4*8.5000m/
= 2.403m' /%
74 Al E:120ke/m'#2.403m’' /3 /40kg/E x1.03( &
= 74253 /%
L) dl Ev}o] E(25kg):2.403m' /3 /25kg/m =60.075kg/ -
2) AEn(Adgagd E/A W E=60%)
g —}F%“J@-Tt*(0.50m+0.10m)A2/4*2.5000m/%
= 0.707m' /&
7} A ® E:1090kg/m'*0.707m’/ ¥ /40ke/ 3E+1.03( &%)
=19.844 3 /-
) 7H4A) (21kg) 0.707m’ /F-#21kg/m' =14.847kg/ ¥
3) XH SH(FHAY N E/ANE=70%)
Bmg (0. 50m+0 10m)"2-0.50m"2),/4*8.500m
= 0.734m'/ %
74 A Wl E:983ke/m'+0.7346 m' /- /40ke/ 3E+1.03( & 5)
=1858% /3
) 7 xﬂ (21kg):0.734m’'/ 2«21 kg/m'=15.414kg/*
4) 71 AAHE
7H) la‘r—‘%‘% 3 3Z(3.7KN):41.96 /% /60%-=0.699hr/ -
) 2eh-9-8 e A (2K0):41.96 5/ % /60 %-=0.699hr/ 3
th) 2HA 7] (100kW):41.96 %/ /60%-=0.699hr/ -
2}) 8 =(5500 ¢ ):
(2.403+0.707+0.734) m'/3-+640 £ /1000=2.460m’ /%
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9. &8/ HE

=71 (A%)

ql=5.5m', E=0.9, D1=1.0km, V=15km/hr
t1=5(F P, t3=10E(F A A
t4=52 (A7), t5=20+ (&A1 Zh)
t2=1.0km/15km/hr*2+60=8%
Cm=53-+8.000Z+103-+52 +20% =48+
Q1=60+*5.5m'*0.9/48.000+=6.188m' /hr
Q=6.188m’'/hr/2.460m’'/&=2.515hr/&
9. PHCE S Ry AR (FFEY AFS AHEE 45
s A9l
1) R -uk]
T #F+0.34m"™2/4%(10m/ ¥ ~1.15m/ ) *1.10( &%)
=0.884m'/ &

&

PHC EE1L7) 2) A8 (FE2H):0.884m /¥ x0.1021/m' =0.0884 21 /=
© ls1pz) 10 g zd 2 A(2L3Y, HA2%)
1) Z71$A712k
1915 /15 (552 57)=5.000%1 /&
2) TR ZXT
19159] /1 B (05 % 1. 42)=5 00091 /2
3) 71 Al A=A
19159] /1 B (25 5% B.52)=5, 00031 /2
HHoA T
291%59] /1 B (THE % 1 52)=10,0009] /2
5 & @
191559 /13- (2 5 5 2.5)=5, 00091 /2
1. m% @rshbaA gl A & B gaEge)w
Lhro] Akt
9.02 | 43 UEuY
(D508mmx12T)
7} ghubeE ] | FgE s Agdoelsl Beg tiro] B m/Re |11-67
(47 &e) A st 359l 5 v

. xHEH]
D EE ) ((D508mm x127T):10m*1.05( g %)=10.500m
2) a4 o]:(146.8kg/m*10m*1.05)— (146 8kg/m*10m*1.00)
= 73.400kg/*-
3. Pile 13 &EpH]

- A xhFagd ¥ 5Ton+F3HA =292 35Ton
al=1.00(N=] 207 ") a2=1.19(Nx] 20°]7)
a=(1.00%4m/E (3 7)+1.19+6m/E (3 1)) 10m/E

=1.114

b=13/2 &5 A5, t=12mm, £ =16me] 3})
Ta=58%/E (T Lt 4ol & AlFAIZE, £=16mo]3s})
Tc=1.114%]1 /2 584/ =64.612+ /%
Q=60+-/64.612/%=0.929+ /hr
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1) FA =34 <1(35Ton):0.929 /hr

2) ¢ 3™ (5Ton):0.929% /hr

3) H Y (24m, 1174 ):0.929%/hr

4) A AAZH(5Ton):0.929%-/hr+0.30=0.279+%/hr

B wEu)
ECERE

-
1l

9.02 i?fzngig) 1) v A F: 291/8hr/0.929% /hr=0.26991 /2
(ﬁ; o 9) BE QIR 291/8hr/0.929% /hr=0.26991 /2
aH 3) 8420193 2 41):191/8hr/0.929% /hr=0.13591 /3
4) FAE 9 E5FH=FHY 17%)
5 m%Y @I AAF Y Al T By Hado]lZ o]
A skt
b [ 5] | m |l FEFEEE dALolet E4E Yo Hd m/ES 5-10
(A3 A g, SRR

2. A &4
1) 5 (D508m*12T):10m*1.05(%)=10.500m
2) 2L A ol :(146.8kg/m*10m>*1.05)-(146.8kg/m*10m=*1.00)

= 73.400kg/ -
3. THAY
Earth Auger® A F3sHA =38 &9 &= Aojoz
TR RS OES AYsta HF 5D FEFE A &35k
ou HEs HAFTEE 29 deole FEstA tDol &
THAIZIA Fa AFAIEF A Y GHA| FELE
723}
4. A¥5=atd
1) N#| A
N(207] 9F):3.0m, N(20~407] ¥1):2.0m
N(40~50m]9H):1.0m, N(50°]%):0.5m
N(&+9):0.5m, N(73 ¢H):0.5m
- BEHFAo:
(3.0m+2.0m+1.0m+0.5m+0.5m+0.5m) = 7.5m/*
- @& R o]:(5%0.50m)+7.500m/ = =10m/ =
2) Pile 1% A =22 7HTe)
N(207] 9$):0.50%/m, N(20~407]9H):0.80%/m
N(40~507]71):1.15%/m, N(50°]74):2.15%/m
N(F3}9h):5.63%/m, N(21¢H):13.13%/m

S B ZA 7H0.505/m*3m+0.803% /m#2+1.15%/m
*1m+2.15%/m*0.5m+5.63% *0.5m+13.13%/m*0.5m)/1 &
=14.71 5 /%

3) Pile 1# 3 FH A ZH(Ts):10%/2+(5+0(0] &57))=10%/%

4) Pile 129 Z12p-¢EFYAIHTg):28/#(10m 7=h)

5) Pile 19 o] & HAIZHTw):21/3E*07) A2=01/%

6) Pile 139 A3 A ZHTe):
14.71%/%-+10.0004 /5 + 24 /F+ 0 1/ 2-=26. 71 &/
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9. &8/ HE

A&7 (A£)

o
% 4
=

okl I
Jo e
o,

o

5 HEFIAAE =)

1) A== A(70Ton):26.71% /2 /60 =0.445hr/ =

2) Earth Auger(111.9kW):14.718 /£ /60%=0.245hr/=-

3) 27 71(350KW):26.710%/ % /60+-=0.445hr/ 2

4) o] EA g n](= 2] 35%)
L e (0.508m+0.10m) " 2/4#7.500m/ #-+35%

=0.762m' /&

=2171(0.20m°):(0.40%26.710+/%2/60+)+0.762m’/+-=0.136hr/ -

5) U 49 A A= 5Ton):0.20%26.710 /% /60

=0.080hr/%
6) 73+ 719 (= ¢l 2135Ton):0.30+26.710% /2/60%
= 0.134hr/%
6. AHxHT, T54Y)
D A g 190/8hre(26710%/2/608)-00569hr/2 | WLPT o)
2) Bl Al F 1 29)/8hre(26.710%/%/60%)=0.1138hr/ 2
3) 71 F : 190/8hr+(26.710%/%/60%)=0.0569hr/ 1
4) BE QIR 291/8hrx(26.710%/4/60%)=0.1138hr/ 2

5 &4 3 (0] Z 2 A):191/8hr*(26.710%/%/60%)
=0.0569hr/ -

6) FAE 2 E=5FH=F19 17%)

7. 7% Pile 1¥3 3Epy]

al=1.00(N=] 207 %), a2= 1.19(NX] 20°]%)

a=(1.00%0m/¥-+1.19%5+0.5m/¥)10m/¥=0.302

b=1%/2 (&5 A4 t=12m, £ =16mo] 3})

Ta=58%/2 (A 4 b2 Al 3 A ZF £ =16mo] 3})

Tc2=0.302%1 5/ E+58%/2-=17.516 %/

1) ¥34% =82 (35Ton):17.516% /% /60%=0.292hr/ =

2) F9Y 3 (5Ton):17.516%/%/60%=0.292hr/*

3) (A9 24m):17.516%/5/60%=0.292hr/+-

8. &8 H 1 7 (Soil Cement)

) AsH(F31&8N)

S AR i (0.508m+0.10m) “2/4%7.500m/ - =2.178 m' /¥
74 Al E:120kg/m'#2.178m'/¥/40ke/ E +1.03(& %)

=6.733% /%

) Hl E o] E(25kg):2.178m'/¥-#25kg/m' =54.45ke/ -

2) 71 AIAE S
7 ek 3 (3.7kW):26.710% /% /60 5-=0.445hr/ -
) k" g (2KW):26.710% /% /60+-=0.445hr/ -
th) 2k 7] (100KW):26.710%/%-/60%-=0.445hr/ -
2}) =¥ 3(5500 £ ):(2.178m' /¥ )*640 ¢ /1000=1.394m’ /-
ql=55m', E=0.9, D1=1.0kn, V=15kn/hr

t1=HE(F Y =1)), t3=102(FJA )
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A&7 (A£)

o
48
=

t4=61=(2F=d] 7)), t5=204(AFA17H)
t2=1.0km/15km/hr*2+60&=8
Cm=5%+8.000F +10 +51+20+-=48%
Q1=60+-*5.5m’'+0.9/48.000+%=6.188m’/hr
Q=6.188m'/hr/1.394m’ /&=4.43%hr/ =
9. dulxg 2 fA(x£H3Y, siAH2d)

i

%

o
g

~

o}
o 1) F71 & A7 AH101559 /] B (252 B 42)=5 0002] /2
(A3 e
9) F71 & A 51191558 /1 B (THEEE B 42)=5 00021 /&
3) 7] Al AR5 /1E(DEFES)=500021/E
4) B] A B1201%59 /1R (TEE R 5)=10,009] /2
5) & A Fi101x5 /W (TEE R I)-5009] /1
10. m% 9@7bshabdAF o A T By Py do| 2
ol A4t
AR e L FHd=2E dAZoleF EFE UTo] Fi7F m/ES

2. ZHE'Hl
g O] ((D508mm < 12T):10m*1.05(2Z)=10.500m
2) A o:(146.8kg/m#*10m*1.05) - (146.8kg/m=*10mx*1.00)

= 73.400kg/ -

3. ¥4 Earth Auger® A FstHA Z3E &4 ==
Aol om THRAST Zauds st HF 2D
73 E}.

4. AF5 YA
D NA A

N(207] 5H):3.0m, N(20~407] %H):2.0m
N(40~507] ¥):1.5m, N(50°]7):1.5m
N(&3}9H):1.0m, N(€1$H):1.0m

- HEHFZ0]:(3.0m+2.0m+1.5m+1.5m+1.0m+1.0m)/1 3
=10m/*

- L5 E970]:10.000m/1E=10m/¥

2) Pile 1++3 A =2A7HTe)
N(20 7] 5H):0.50%/m, N(20~407]%H):0.80%/m
N(40~507] ¥H):1.15+%/m, N(50°]4):2.15%/m

S E 2 A ZH(Tel):(0.504/m*3.0m+0.80+%/m
#2.0m+1.15%%/m*1.5m+2.15%/m*1.5m+5.63%/m*1.0m
%13.134/m*1.0m)/1&=26.81/2

L B EH A e 2 A 7H2D) Te2=(2.15%/m#*2+0.50)/1 ¥
=2.15%/2(HF 4 el Ad2+0.5m=1mo] we} A==t
Al ZHA 8

LB 2 A 7H(Te):26.81 5/ +2.15% /1 =28 964/

3) Pile 1¥9 E}A A ZHTh):1E/¥E

4) Pile 189 2dFEFYAIHTg):2%/E(10m"]| 7H)

5) Pile 1% o] & H A THTw):212/E 07 2=02/%
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9. &8/ HE

2) AF7x d7E7IE (AF)

6) Pile 19 FHAIZH(Ts):102/E+(5+0(0] &57))=10%/2
7) Pile 123 Al FAIZHTe): 28.96+/3+13/E+24/32
+04%/3+10.000+/2-=41.96 /&
5. AFUIAAEE
1) FaA =24 21(70Ton):41.960% /£ /60+%=0.699hr/ =
2) Earth Auger(111.9kW):28.960%/%-/60%-=0.483hr/*-
3) ¥ 7] (350kW):41.960% /2 /60%=0.699hr/ -
4) 219 (24 3 ,31m):41.960+%/%/60%=0.069hr/ =
5) o] EA 2 n] (=22 35%)
T #F4EE (0.508m+0.10m) ~2/4+(10.000m/ - +2%0.50m)
%35%=1.039m’ /&
=2+71(0.20m'):
(0.40%41.960%/2/60+)*1.089m’/+=0.305hr/ &
6) I A -9HA] A=} 5Ton):0.20%41.960 % /2 /60

=0.140hr/ &
7) 739 A1 4 (22 €150Ton):0.30%41.960/+%/60
= 0.210hr/+
6. AT, T5AS)
D 24 w0 191/8hr#(41.9604/+%/60+%)=0.087hr/ &
2) v Al F o 221/8hr#(41.960+/+/60+)=0.175hr/
ARt S i 3) Z1AAA A E 1 191/8hr+(41.960+/+/60+)=0.087hr/+*
(SILP &%) 4) BE 1 291/8hr+(41.960%/%/60+)=0.175hr/ ¥
5) &3 (o] FE 8 A]):191/8hr+(41.960%/+/60%)
=0.087hr/+&

6) FAE B E2HF =19 17%)
A (Fr Stk 3l ¥ 5Ton): 14 /+2%/60=0.01 7hr/
42 (Soil Cement)
A A7 0]:5+0.500m=2.50m/
71 0]:(10.000m+2+0.50m)-2.50m=8.50m/+-
Z18-89)

bigell

5
y o

7.
8.

D A

=
=
oo

qe oY
L THIA Y

=

i

£

A2 x(0.50m+0.10m) *2/48.50m/+-=2.403m’ /=
7h Al E120ke/m'*2.403m’ /+%/40kg/ 3 +1.03(2 &
= 74253/
1) Wl E o] E(25kg):2.403m' /L *25kg/ m'=60.075kg/ =
2) AZA(A G o =/A I E=60%)
T & AE 6 (0.50m+0.10m) " 2/4%2.50m/+=0.707m’ /3
7} A9 E1090ke/m'+0.707m'/+L/40ke/3*1.03(25)
=19.8443 /&
) A (21ke):0.707m’ /321 ke/m'=14.847Tke/ 2
3) AZH(FHETG N 2/ HE=T0%)
T &A=+ ((0.50m+0.10m)"2-0.50m"2)/4+8.50m
=0.734m'/+
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=71 (A%)

71 Al 9 E:983ke/m'%0.734m' /32 /40ke/ E +1.03(3F =)
=18.58% /%

W) 24A1(21ke):0.734m' /21 ke/m' =15.414kg/ -

4) 71 AAE =
7h) 1ek$-8 3 2 (3.7kW):41.96% /% /60 %-=0.699hr/ -
) Z1Ek-d e A (2kW):41.96 5 /32 /60 %-=0.699hr/ =
t}h) 2 71 (100kW):41.96 %/ % /605-=0.699hr/ =
2h) =8 =(5500 ¢ ):(2.403+0.707+0.734) m'/ 2640 ¢ /1000

= 2.460m'/¥

ql=55m', E=0.9, D1=1.0kn, V=15kn/hr
t1=HE(FY=n)), 3=102(F P A7)

23w
¢ | sIP 24) t4=54 (A7), t5=20 (&A1 7H)
t2=1.0km/15km/hr*2+60&=8%
Cm=5&+8.000 +10-+5&+20F=48%
Q1=60-2*5.5m'*0.9/48.000==6.188m’/hr
Q=6.188m’/hr/2.460m’ /+&==2.515hr/
9. Anlxd % A(ZHE3Y, fA2d)
1) 712714k /13 (B 5 F257)=5.00%1 /&
2) T71 AR5 Y/1 2 (E 5T E5)=5.0021 /&
3) 71 Al AAE1R1x5U/12 (B 5 F 25)=5.00%1/+
4) v Al F20x5Y/1 2 (F5FTE5)=10.0%1/2
5 & A FTURMSU/1E(EEHFE)=5.00%1/+
10. md S7EREAAEel ALt § 29 Hetdolw vhro] AlRIt
9.03 | E5u7] 83 E
a |5V EHE m |l A¥sE A 5-10
(D400 ~600mn™] 7+ 1) N% A )

N(2077H):3m, N(20~40):7m HAH 34 o]:(3m+7m)=10.0m
5 E i 3t 7 0]:10m/18-=10.0m/
2) Pile 123 24 =2A7HTe)
N(20%] ¥1):0.50%/m, N(20~40):0.80%/m
= Z A 7F(0.5%/m*3m+0.8%/m*7m)/1 =710/
2. AF(AAER)
1) F3Ax==2891(70Ton): 7.10%/%/60%=0.1233hr/ %
2) Earth Auger(111.9kW):7.10%/%/60%-=0.1233hr/*
3) 2 7] (350kW):7.104- /3 /604-=0.1233hr/
4) ol|EA 2N (Z2H7] 0.2m')

- F A E#(0.50m+0.10m) "2/4%10.0m/®=2.827m' /3
=2171(0.20m'):(0.40%7.10% /5 /60 5-)%2.827m' /=
=0.1338hr/*

3 Adx=HE, d549)
D A w0 19/8hr+(7.10%/%/60+)=0.0148hr/*
: 291/8hr+(7.10+%/%/60%)=0.0296hr/

2) 1] A
3) 71 A F ¢ 191/8hr+(7.10% /% /604 )=0.0148hr/%-

oN‘

JOH

Sl
ol
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9. &8/ HE

2) LF7|Z dIAE Y

HN
s
*

: 291/8hr#(7.10%/%/60+)=0.0296hr/*-
B(AH =09 17%)
o2 o] kA

2
of
o,
1

2

P

(D400 ~600mm ™ F)

b

o g

()

JB o b
ol OXL

TEEY| 1Y |m
(D600mm ] )

— |
7= o &2
Z oyl
el

N2

2o

—~
[\l

3m, N(20~40): 7Tm
©]:(3m+7m)=10.0m
72 0]:10m/18=10.0m/=
QA =2 A TH(Te)
N(207] 7H):0.50%/m, N(20~40):0.80%/m
= 2FA) 7H(0.5%/m*3m+0.84%/m*7m)/12=7.104/%
2. AFCIAANER)
1) F3AE=a4 <1 (80Ton): 7.10%/E/60+=0.1233hr/ =
2) Earth Auger(149.20kW):7.10+/2/60+=0.1233hr/&
3) 2 7] (350KkW):7.10%/% /60 %-=0.1233hr/+
4) ol EA ] H](=2L7] 0.2m")
- g e nx(0.50m+0.10m)"2/4%10.0m/ 2 =2.827m' /3
=271(0.20m'):(0.40%7.10+ /4 /604 )*2.827m' /=
=0.1338hr/ &
3. AdxHE, d54Y)
D 29 W 121/8hr+(7.104/34/60%)=0.0148hr/ -
2) 89 A : 2%1/8hr#(7.10°2/%/60+%)=0.0296hr/
3) 71 A A F © 191/8hr+(7.10%/+/60+)=0.0148hr/ =
4) HE  QAF 1 220/8hrx(7.104/3/60+)=0.0296hr/ -
5 AR L ERHH=TH Y 17%)
4. DR AT do]= o] 4 )
Al AALEA m | 1. A&7+ 5-11-1-1
(D500mm) D Aol FE AL o2 3dhr} <F>A 014
2) Aol Aol HandF BYZlo] 5 F5¢t A3l 353]
0.50m7k A o] ¥ Zle]=2 g}, 71
3) Aol Spiral FHE A
2. A BH
1) 23}o] F(D508.0mm, T=7mm): 1m/353]=0.029m
2) A o :(1.05m*86.5kg/m—1.00m+*86.5kg/m)/353] =0.123kg )
388 42 48 Loditd AR 10mE Sm= A 7] A 4w
SHAHE 1-2-4
1) ZAAHT=7Tm,33], 7542 E£3hH A Ry
- FFE2E(1+0.508m) *33] /10m=0.479m
2) a4 (ZAEH, I, T=Tm,23]) 2) 17-5-5
- F A& (1+0.508m) 23] /10m=0.319m 71484
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Excellent Cathodic Protection Properties
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High-temperature & Acid(pollution) Resistance

Low Self-corrosion Rate, Good Seawater Performance
Better Atmospheric Performance than Zn or Al

<Y 12> A" AlF

Pure Aluminum
7Zn-Al (85/15 wt.%)
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1. SAZEE 0|3t st Zatnss YAI|Y T

F 17> AT 20~40d S FREV] A SARE S s g FA(TRB, 2004)

. . Thinckness

Environment Coating ) Sealer
mils (um)

Atmospheric
Rural Zinc or zinc-aluminum 6-8 [150-200] No
Industrial Zinc or zinc—aluminum 12-15 [305-380] Yes
Marine Aluminum or zinc-Aluminum | 12-15 [305-380] No
Immersion
Freshwater Zinc-aluminum 12-15 [305-380] Yes
Brackish Water Aluminum 12-15 [305-380] No
Seawater Aluminum 12-15 [305-380] No
Alternate Wet-Dry
Fresswater Zinc-alumunum 10-12 [250-305] Yes
Seawater Aluminum 12-15 [305-380] Yes
Abrasion Zinc—aluminum 14-16 [355-405] Yes
Condensation Zinc or zinc-aluminum 10-12 [250-305] Yes
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A YA FE7b 7z 054%9 052%7F FeE eSS A690°] 2

ASTMDVel st 5ol glem oM WYY 29 Fdusom dxt

© 7FF A8k ok A6909 s E B VIAIA AE2 3E 1.8

A6909] 7 & 54 ASTM 78l ek vkl 3ho] vl o] A o] 1ff

W FEE A wh 23w 7bE SaeTe Aotk a9 162 747 A
& WA} WAFZHAC0 R AZe AW fFRAANA 9

<& 1.8> A690°] 7IAA A R S E(ASTM A690)

ser A G | APPE A8

2 2 ~

p S Cu Ni My | QVmm) | (N/mm?) | 1A &
0.0870.15 | 0.0400]3F | 05014 | 0.470.75 | 0.6070.90 | 3450]4F | 485014 | 18014

1) ASTM A690, High-Strength Low-Alloy Steel H-Piles and Sheet Piling for Use in Marine
Environment
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<Y 1.6> Auk 28 A (A328)9F WEl7F(A690)2] F-21 45 HIAL(AASHTO, 1986)

2ol e A6I0S A8 HFolE ASTM A gAste] RAFAS FA 87
U frdds AR w dak Aol Hlste] 50% A3gE B SRS o] &ate] A7

@k S, Tl AL A6 BAEIT QAT olsh BHE MR Ao} 24
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5/ T %2 7 (mm) 1200 | 1500 2000 3000 e
Casing #¢] 0.5 0.6 1.0 1
Drill Rod 914 % 2 0.33 I s
A A 0.5 0.7 1.2 2.0 RN
Concrete B4 0.07 0.10 0.17 0.38 Im%
Tremied 23] 0.14 I
Casing $1'% 0.5 | 06 1.0 129
<3} 510> Benoto & &4E AQATH
5/ % E A7 (mm) 1000 | 1200 | 1500 2000 v a1
719 o] A 15 IS
A3 05 1A
EYn @ A3 0.14 3m# 1%
skl A 1.0 BN
Casing H4 0.4 0.4 0.65 10 | 6m% 14T
A A A 0.4 0.45 0.7 12 | AFEs) 1%
ZazE g4 0.14 0.21 0.35 0.60 Im%
Casing 9% 0.35 0.35 0.60 0.84 6me 1702
<3¥ 511> Earth Drill 3% 244¥ 28 A7k
%/ 252 7 (mm) 600 800 | 1000 1200 e
A3 Aol A A 105 EESERE]
71 A ols A A 0.5 el R
A= 0.5 o= R
skl A 1.0 TR
Egn A3 0.14 Sm# 1A%
Casing <14t 0.5 W R
ALY 74 0.3 0.35 0.4 0.50 A A1 S
ZazE g4 0.02 0.03 0.05 0.06 Im%
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5. ZZSes =& AWt HE(ZXDS HESE0H
<3 5.12> IHI L-type Boring Machine® F& #|¥
Model No. L-3A L-3B L-6 L-18 1L.-36
Type of Drilling tool Wing bit, Rock bit
Method of retaining board walls Static hydraulic pressure
Weight (Power unit & Rotary 3500 | 3500 | 6800 | 17.400 | 23.400
table) (kg)
Drilling Soil. 3.00 3.00 5.00 5.50 9.00
) Diameter
Boring (Max.m)
Capacity Rock. 1.50 2.00 3.00 450 6.00
Drilling Depth(m) 350 350 600 600 650
Swivel Lifting capacity(tons) 24 60 60 180 180
Inner diameter of drill pipe(mm) 150 200 200 326 326
Max. torque
(Skge'é? (rom) | 3000 3000 6000 | 18000 | 36000
beed PV 01040 [0 t0 40 |0 to 19| 0to 9 | 0 to 18
hydraulic motor
Rotary Oil quantity
Table (ce/rev.) 226 226 226 750 750
maX. ressure 250 250 250 170 170
5P 1420 1420 1140 600 600
(kg/cm”®)
Speed (rpm)
Motor power (PS /
kw)
Hydraulic Pump output 75 /45 | 75 / 45 1100 / 75| 170/145 | 340/290
bower (L/Dnlif)large rate 340 340 280 440 | 2x440
. 250 250 250 170 170
Discharge
Pressure(max)
R I I e R
ping 250 360 360 600 600
Pump (L/min)
20 15 15 15 15
Head (m)
Air Discharge rate
Com-— (m’/min) 7 10 10 {20 to 22(20 to 22
eSSOr Discharge 7 7 7 7 7
p pressure(kg/cm®)
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742 gt 227)0) AYS nasE <F 513>3 2k

<} 513> Z}¥F U774 =379 Ald

Boring Drilling Swivel Rotatory
A4} 1 Model No. Capacity Depth Llftll’l.g Table max.
Rock.max. Capacity torque
(m)
(mm) (tons) ton.m
[HI(Ishikawajima-Harima H I) B B B B
L-type Boring M/C :L3A~L36 1,500~6,000 | 350~650 24~180 3~36
)
Tone Boring Co., Ltd, 800~3,000 | 50~150 e
H 7 B () 1.500~2,700 | 200~300 B 4.2~17
: $-320, S-600, KH, DH (2,500) (30~38)50 (3.8~5.0)
Hobe Steel Co. 11d 650~2,500 50 Sa) ) Ae s
Toho Chia koki Co., Ltd. _ 20~50 Bentonite _
DH, DU, J LO00=2.000 1 (100~900) | ergetnpg | O-#4740
Toyo Keiki Co., : TT 900~4,100 70 A4 3~8
RO EASE T 3K © RBB 500~1,800 25~50 - 4~5
Mistubishi Heavy Ind. Co., Ltd. _ _ _ _
© MC. MD., MT 1,000~4,100 (35~40) 90~350 5.5~40
Kato Works Co., Ltd. _
: RAC, RSC, RSAC 1,500 200 L7
(KR A7 B E R _ _ ~
. HGE, HRD 1,200~2,000 30 0.7~4.5
BSP Int' Foundation Co., Ltd. Boom 9]
. TCA 2,500 . 100m 16.2
Bauer .Maschmen GmbH 1.800 39 12 0.45~9
: Bauer BG —
Buma Eng. Co., Ltd _ _ _
. BM-C150~300 1,500~4,000 70 58~140 12~37
Buchul Heavy Ind. Co., Ltd. _ 70 _ _
. BCD 800~2,000 (35) 24~40 3~8
N.C.B. Srl
. FD. MGN 1,500~3,000 70 12
F) vt FH = RCDEH A, 752 Model No. &= Benoto &% -8 4|, ®=3Z Model No
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3

AgHa glom, Hdf =3
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S

0m 717 A3,
Rock Drill AF&-Al=

S EEC L

=28 H|ES] 49 =7 Lol UHS o] glon Exlel A9 Bit AR Xt} Hammer Grab
< ARESE Aol ¥ S84 497t Bk wekA ulelA= Wing bite] ARg-o]l =8| AlghA o]
o,
- AE w2 HE : Wing bit(3-wing, 4-wing)
- o}k Rock hit
ot Ao A Rock bitt the sl kel Z=E vlul AEs|al o) Aggi}
<3 5.14> Rock bhit AA 71+%
Cutter type Soft rock semi hard Hard rock Hardest Type
forl rock rock
M M MR HH Cantilever
N SX MX MX HHX Saddle
am
of
rock
Miillse,ltlsne Shale Mudstone | Quartzite
Confined Sandstone Mudstone | Sandstone Granite
compressio Limest Sandstone | Granite Liparite
Strength of imestone
rock
Y
NN
500 S
1,000 \
NN
\%
1,50
2,000 &
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q,=N.c q, < 430.6 (t/m?)

N, = 6.0[1+0.2(Z/B)], N<9¢,, fo=0_c,,
AAAE g0l gho] FAHEA e
oMol ZFEIHAAE fs. = Ko tang,

<AHA RO gk A A H >

Nspr g (t/m°)
0775 4.2.46 Nspr
75017 484

Ngpr @ TRHA &2 NA
AWl A Ao] 127 cm BTk F W,
2E AGAAH (g, )5 A&

Qo = ?b%

1

f,.=Bo. = 215 (t/m’)
047]}‘1, B=K tang,

Frvtaee FRAE o EAH
bt 4@l o3 4 A

skgkol
o] zkel(Owens and Reese, 1982).

v A E AXAH &AT77 dFE
Aese] 3tF HolE tE O'Neill#)
Reese(1978)7}  A|Qtet on R eje}t
AZARY T AAFd skl A
Alst A &

o

-

ut
¢

Canadian Geological Society(1978)

Q= ](311 q,

Bb
K,= 05
10(14 3006/ C,)"

9+

A =t=7rw ko] 280 psiol At

(Horvath®} Kenney, 1979)

N5 EEE 280 psi © 3

(Carter®} Kulhawy, 1987)

f, = 0.15q,
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(7}) Reese and O’Neill (1988)

(7}) Reese and O’Neill (1988)

g, =N.c, = 4306 (t/m?) fi=ac,
N, =6[1+02(L/B)] =< 9 (\}) Braja M. Das (1999)
A E | (Y} Braja M. Das (1999) Libu
= - pAL
Q=Ac,N Q 2
(th) Joseph E. Bowles (1996) (th) Joseph E. Bowles (1996)
&, =A4,cN,=9s,,4, DEDY as,, pAL
(7h) Meyerhof (1971)
13N D (7F) Meyerhof (1971)
2 corr b
g, (th/m )—T f; =0.096
Uaﬂ,] Ao qd< 13V (t}) Qurios®t Reese (1971)
(L}) Reese and Wright (1977) (th) Touma®t Reese (1974)
N=60 N=60 fi =Kal,tanqz5f< 24 (tf/mg)
g, () 6.4N 380 (2} Reese and Wright (1977)
) Coe
N - wAsA ge BEuAl gAss oo W L=0mN
A E (5],/300mm) 53<N<100¥ w : f, =0.021(N—53)+15
(th) Braja M. Das (1999) (7}) Reese and O'Neill (1988)
Q=Ad (N 1) 0.25<B<129 W : f,=p0, = 19 (tf/m?)
(2}) Joseph E. Bowles (1996) (4}) Braja M. Das(1999)
Ll ’
Q= (()]:, Q, :WDg(l_SiH(ﬁ)\/\[) o, tanddz
D
("}) Reese and O'Neill (1988) (A}) Joseph E. Bowles (1996)
= = EQ% = E Kpotan5(p' AL)
g, (/m?) 7.5N 430
(1) Canadian Geotechnical Society (1985)
=K, (p—p,)+ 0, (9] psi) (1) Carter & Kulhawy (1988)
: %lﬂxﬂé}/\]fﬁ 3ol & oto] Ad&FUF7FE7F 280 psi sk A
[e) . _ [e) .
(2) Peck, Hanson and Thornburn T f;=015q, (9]
<EQEW el HPALY psi)
Sac] RaD 7 D T (2) Horvath & Kenney (1979)
100 300 4170 Aedse ZAYES] d5d54=%
0 209 2780 Gl ASGFAE Foll A FHol
75 120 1660 .
50 65 970 280 psiEt & A$
25 30 410 fi=21yq, (&9 : psi)
0 10 140
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of thsl tets] 7l=shd vy 2o

3.2.1 ASD &A Y
s W] HRAx 4AS A8 ABH AW 838 AAWASD)O
F2 AHH vk e} o AAMeIAE kel AgHE A§5EF W5

U stse ARG Aukoly hwte] Sk oA LA =

?SZ ZQ (31)

AR, FAEES)S FEE FF 2 FA% AFEL AS0] As) e
A AR AR Sol weA 1276 Alolel e 2= 588 AAMe

o
4
o
lo
fru
i

EFH <18 3.1>3 2}

<% 31> ASD AAHH

- 273 —



=
3

5

ol 1ol A

[ ==
AN

HAE HoFa

|

A

-

-

A el A

oz Tz

3

1

T

]_

S

=
T

°of 9

[€)

AR QA ehrh. whep X ukgsto]

I EAS

Mmeo

1

9

ol

il

wjr
Tor

Ho
ol

W

0

olo

N

ﬂ.ﬂ

0

<

o)
&+

vze)

K
T
e

0

AJr

o

o}

o)
&+

vze)

X

NS

!

0

AJr

0

Ho
Eau)

o)

—_
fite)

olo

NI

?_

1

il

A&
o

[e3]
2R

S
=
al

o
-

3} 3] ] Hansen(1965) ]

.
[y

=]
R

8422 ASDAAHW

RN

e

J A o]

473

o
&2

]

S
-

1
o

- 274 —

o)}/

2]
<71% 32> LRFD AAH =Y

2
Al e A A 71 €]

}

0
pad

j

Aot 4

pEA

A el 2 A 71 €]

wopoll M= olm @ FH LRFD AA7IHo] 285

F okl

ofol A
| AlaE ey =

I

3.2.2 LRFD AMAIH




3. SHAIAE] MAIY

ox,
>
o
»
3
3
oo
s
i)
3@
o
drt

%x%o

b RS

IS AZAF7E AAEEAT. A F=4 dxb
A kg ahitoroll Al LRFDA A A&S 98] @2 =93 A7 Wdgso] gkt
LRFD Aol 282 Murff(1994)5 ol ofaf drt-xEof, Kulhawy(1996)% ol ©] 3l
|2 FxF 183 Barker(1991)] o]&f nl=f~
st A AT AAHE st A Bdd 28AA 845 AARAANA A=A

stel A geh Muwa FeHel AAWeIh LRFD AW AHgse o

off

o,

i
N
B
-3
a2
oo
I
2
o
ul

YR DI 9R, (32)

o714, ~, = 3ts A5 (Load factor)
Q, = & 335 (Nominal load)
¢ = A &7A 4 (Resistance factor)

= 3% A3 (Nominal, Ultimate resistance)
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S
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U <ad9 32>¢ 2o 58, sted A8 <37 33> o] ¥kt

<9 33> Nikg B g s JprA Ty A WE VheA S Hols

ek wheF Q) AFR)Y Hagtsel A7t Hrdkd Q9 RE Ao Hro

W 571 ASD <A S-S R Q9 HEA UeY ¢ebd o] f(margine of safety):

A 4 Ak gy <9 33>9014 dtF Q9 AE Rol THIE

FiEdAE g7t de]l EA8 L A5S & FUF doh a8 ER HES v A

A AbgEA g W oRiel stalsksde 4y EAR
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¥E Yehlaz 9o <9 35(h)>&

st A A adolvl <19 35Mh)>olA stE Ao =HE aPA F

(a) (b)

<" 35> AEA A p

LREDEAMANAE § & 224 A5 doh o) Asde A-3iFeE, 21
20 RE, AT-2ORES) e B ue FeHew Ay A% Juy
S AR ok 27 AT REQ A3 sk HEB NP A5t BAE 0 ¥

<3.1>3 Zt}.

F 31> 2aAgtE el ek pfep gelel A

AE A A5 SEER
196 1:10
250 1:100
3.03 1:1,000
357 1:10,000
410 1:100,000
4,64 1: 1,000,000
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<21¥ 36> LRFD & European A AW ¢] H|xl

3.24 HEEN ¥IY
TR AR 7o FHLsvite] WAL EASEE olHd WrES
FEEA WYL ol §FoRA AAAA AAY WelHS o AR AFHow 2

z=7
= A wkET o] WA dAVIES v FEY 58S E
2 ds] vlsdd. AS7hA ARkgstel A gty gEe] i @ AF7F 113 s o
STk ARk EEe] ofg] Fofol A o] WHo] ARl thEk A o= EFEkal oA 7t
HE3 Ho] AFEE I A= fn 2y A Es, ANed aea deax

A= Bol AFEHI AR Y2y FH TR AAld= A9 AHEEA

3.3 23 E(Eurocode)

19703 ol 79 A &2 3] (Commission of European Communities, CEC)+= 714 %
ERgste] Ao oA Fxs 9@ Aukyditole] s FdE 7= AAt
go] Ao Agrt o5 BEUE dto] ©AS A o] Structural Eurocode®]th. Al %=

HAge AdAFS A7 Al A= 6709 71Eaxie] sholH

[e)
o
osba Ut gl tlgsts A BAH Ao Q45 gk fyel AHA
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A Z73 993= EurocodeE AA37] 98], 1990 59 7]EAU3] 2500]
Structural EurocodeE 2% gt} Eurocode™= 1914 97bA] A= Qo A AA 2
dsolm 57 7Y rE o EA HPHAT RS AHA Gl FHO T8
el ¥

ZA

CFERAEN R e Ay @ dgAEH A Add g
d AL o AN dAFsE A tS 72 nFus s,
1

of e} = Eurocode® 7WHA|, Part

LS

W

A

r

712 A

™
e

da PN

1

ot

2 Eurocode 1, Part 1, Eurocode 29} 3¢ Zaws 92 Z3agle U&E gl
Eurocode 8¢ WX A FEAA 7| 2FES A8 AZsta Aot 19800 & FAE
A3 3| (ISSMFE) ¢ e dstae] 2

K
[
]
=
R
F%’ﬂ
l‘+
_1>~l
_L4
2

o
lo

et
ol
2
Hl
2,
ft

AFetsote] 5995 AESAt) ol FAL BAA AR AFoe] fx
mEe AL thed 2.
® Part 1 Geotechnical design, general rules : standardization of general geotechnical

design rules for building and civil engineering works

® Part 2 Geotechnical design, standards for laboratory testing: Identification of
existing and development of new standards for laboratory testing on soil and
rock materials

® Part 3 Geotechnical design, standards for field testing and sampling: Identification
of existing and development for new standards for field testing and sampling of
soil and rock

® Part 4. Geotechnical design, rules for specialized elements and structures
Standardization of additional design rules for specialized elements and structures

taking into account the general design rules specified in Part 1.

FEAEY SA4Y BE dAE AAWe FEOEAL B dASHelH 7B
cmt J)Ee RAWAET AR Bad AAATE AT 2y, AR Ase

FORM(First Order ReliabilityMethod)2] th<=3}=2 A 2
Aol o Add AARCk o] &H i Urt. oE =W, TH AT Y AA 3T
of oa] =3AAH] Aol FElstA He HAsed neEo] Utk iR ste AR
7174 (4EF; 4 A& 504, EETERE 100d)o] SlolA Haebdk, oA
Elol A= 3.8, I Z3AGElo A 1.5 - 3.8 B 7} A Q1 AFE A E] ol A 1.59] T}
olAES FA=, FEEY JFIANEE YEHa Y Ruds Jdad AAV|Es 2

i
o

7% A FAE F

|
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L Erm ARt S =gl

AN77) g8 mres owd sl

FEASFAY Feols FevpReo] e AL E wel AT
9] }35t5o] downdrag?d FHIE ¢l 3k
of @} sl mi Thel wEAS AN

AAH(R,,)E A W, Auke] Wold R TELA uwE i

ol A&sk= A Astste> AA

g wejstolol Ak HaF ¥ 19 @

A kel el gol AAH AL S

<3 32> R ANEE Hg ¢

)°F (b)e] F

A QA=E o

A AA=H (R
27 REE

L4

o7 A 9ol A A g

shol siAlEofok Fth AA A

max

AskAE
gt
jo RN FHEA
olgol mele &4

Zsto]of s},

AstAl e 8l 1 2 >2
(a) i R, ANA AT ¢ 15 1.35 1.3
(b) HA& R, oA AT ¢ 15 1.25 1.1
<% 33>, r, B
T A Yo Vs Ve
SE U S 1.3 1.3 1.3
G e s 16 1.3 15
CFA(Continuous Flight Auger)Z 5 1.45 1.3 14
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}ztzp sft (35)

HAAA Yt A Yo vl BEASFAGL o §3te] FHH] TRT + 9o
52 AAAAY(R)S G A% Lol FRAAAFE Wirol fEd

o r i B T olA AANFT,
R = R, [ry+ Ry /r, (3.6)

3.4 st XA+ HAHE(LRFD)

3.41 SIEMEeA s MAY
s -A A5 AH(Load and Resistance Factor Design)e] 718 AAzALS 2

(3713 o] A

o 7|A, r, = st= A5 (Load factor)
Q, = &3 3tz (Nominal load)
¢; = A A4 (Resistance factor)

R; = 3% A3 (Nominal resistance)

X
i
o
x
>
)—U
Q
=
)

ssASE 108t Ax AZASFE 1.0Rh Fon o5

Safety Factors)#} g+c}.

I 34> HEE AMAEERY ss-AdAFTAAY AAA A H 4]

d etsAlTES AEe otk g dkFed A A2 o ssATEe] A&
F3tal sFekgro® UERITE <F 35>% AREA dAGEC g 7 A

_O|L
oy A
ol
E

)
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rr

>
2
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eh erAR|utR Y|
Ao A9 stsAlTE YEFH Aot Sk Al g A et &y AFEA SHA A E] O disi A=
109 355 g do] durdelw AYAFE AgSA etk AEA B
of M= 1.09 stsAlTE AFESt= Zo] Awtyoly A A 4= AFESHA] Y=t
<3 34> stsAF(SE SAAE)
v 5 A 4
_ AASHTO | ACI | AISC | API | MOT | NRC | DGI | ECS
SFEETF (1998) | (1999) | (1994) | (1993) | (1991) | (1995) | (1985) | (1995)
1115
e | LB | L4 [12la L3 o125 1.0 |10-1.35
Sl 06509 | 09 | 19 | a9 | |08 085) | (09
asz | 135175 | 17 | UM s s 13 | 13-15
et 14 13 [12-135(12-135 13 1.1 13 | 13-15
2| 2 815 1.0 14 19 0.9 1.3 1.0 1.0 1.0

rir
o
o
=2,
e
oft

22T 2ANA sFeo Aoz 2L

rir
ol

Fogswe dFASF

<% 35> stTAF(AHEAE AL H)

k) Ay 49
%
ES =1 AASHTO ACI AISC MOT NRC DGI ECS
(1998) (1999) (1994) (1991) (1995) (1985) (1995)
Atet5 1.0 1.0 1.0 1.0 1.0 1.0 1.0
g5 1.0 1.0 1.0 0.75 1.0 - 1.0
Ry 0.3 1.0 1.0 0.7 1.0 - 1.0
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A8 stFATE <E 36>3% 2o uFHAAANGHE ALfF dFE

AA M= 7 str el 7 FF olde witdtsel £ E= A 1.0RT FE

NRCU995)8l ¢ #8531 FakFo] Ao A8t 45 den 2o dF2F

o] AT

Lo

v WA A A A (AASHTOY MOT)ol A= o 1lstEo] Ao igHs
ASole sds2dAFE ALt Al 3 k5ol dsiA 7 stsxgdEE e A7)
| 73

o] s AFT7F AHSE T oA 24 AASHTO(1998)0) Al &&}5 Rt

<K 36> THITEFANA AT

Al A iz THstT =

AASHTO((1998) 1.25D+1.75L
ACI(1999) 1.4D+1.7L
AISC(1994) 1.2D+1.6L
API(1993) 1.3D+1.5L
MOT(1992) 1.2D+1.4L
NRC(1995) 1.25D+1.5L
DGI(1985) 1.0D+1.3L
ECS(1995) 1.35D+1.5L
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Q=1.25D+1.75L (3.9)

o
off

I 2w, Fehg I Fekgol FAlOl e = Agols,

Q=125D+1.35L+04W (3.10)

2 e

3.4.3 M

LRFD AlWA el AAGFE 2t 33 AvAde 2449 9 dEAsd gty
Aestd & ¢ gon IHGy Il wet dih g2 AFAFES HEsta Q)

o} <% 37> A= "= AASHTO LRFD bridge design specifications(AASHTO
199)l A= et 33 A AAWH I AW FFod dish AFATE A AA

st gl

<3 3.7> AASHTO(1998)°] A3 Al

Method A & A 4=
. .. a — method 0.7
Skin Friction

B - method 0.5

(Clay)
A — method 0.55

Cl
(sk tay 1951) 070
. . . skempton,
Ultimate Bearing End Bearing Rock
. ) ) ) 0.50
Resistance of single (Canadian Geotech. Society,1985)
piles Skin Friction SPT - method 0.45
&

End Bearing CPT - method 0.55

(Sand)
Wave Equation Analysis 0.65
Load Test 0.80
a — method 0.65
Block Failure B — method 0.60
Uplift Resistance of Clay A~ method 0.40
] ] SPT - method 0.35
Single Piles CPT - method 0.45
Load Test 0.80
Group Uplift Sand 0.55
Resistance Clay 0.55
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Lol g FALEHE Foetar FetgS e BE Vx I AFAFE A s
Aot zATE =9 AASHTOS Hlwd o tha 22 gro]al MOTolA = Ayt
FAZEE A7EA ] EfFElA Heskar Atk

At Aspal el el AZAT=

Hy

<3 3.8> Ontario highway bridge design code (MOT 1991)¢] # &4

Type A &A=
Static analysis, compression 0.4
Static analysis, tension 0.3
Type of Static test, compression 0.6
Loading Static test, tension 04
Dynamic analysis, compression 0.4
Dynamic test, compression field measurements and 05
analysis '
Precast reinforced concrete 0.4
Cast - in - place concrete 0.4
Expanded - base concrete 04
Type of
) Prestressed concrete 0.4
Piles
Steel H - section 05
Unfilled steel pile 05
Concrete = filled steel pipe 04
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ernAlet3sr gl

3 39> Holl Florida DOTell ¢t /e AdAGFE et Ao d&
WA Ao e AdASF7E SPT 97 ol <3 A9-9f viund u 38 #& &
Aot} Florida DOTE % ¢ < AAAHEE w23 o] 5
ol gt o] ¥l 59 AUSTROAD Coder= TheH W&ol AA A5 Hert
v AFAFELS <& 310> HER] 3

<% 39> w729 AZA S (Florida DOT)

7)1z AA = AA B A A
SPT 97 0.65
S PDA (EOD) 0.65
Wave equation analysis 0.35
Elacs Static load testing 0.75
ol ey SPT 97 0.55
Static load testing 0.65
T34 Structure stability consideration 1.00
<3 310> #E9] A A4 (Australia Road Code)
A 3}
Methods .
Routine proof load tested 0.8
Load tested to failure 0.9
Piles analyzed by dynamic formulae or wave equation method based on 0.4-05
assumed driving system energy and soil parameters
Piles subjected to closed-form dynamic solutions, e.q., Case method 0.5
Piles subjected to closed-form dynamic solutions correlated against
static load tests or dynamic load tests using measured field parameters 0.6
in a wave equation analysis (e.q., CAPWAP)
Piles subjected to dynamic load tests using measured field parameters 08
in a wave equation analysis(e.q., CAPWAP)

* A value of 0.4 should be used for cohesive soils and structures where permanent

loads dominate. In noncohesive soils and for structure where transient loads

dominate, values up to 0.5 may be used
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<HE 311> @A E AA JiEE ol &gk & T HAAA 712 AAHd dis)
of Zb Aol AAG AFATES AEd Aort VEAow T x] AAH 2
4 ol mel AR & AFATES AStstal e ol ZF Wil wep WAl
B Ayt g27] wiEolt},

T3 v, Afurke] AN R AAANGAE AdAF ATt g2

Folth, w8 v, Aviehel MAARAG fyo AAANYAE AGAG) A gol
014 AN EA R Ao} EAlsh, g 2 AolAe v= Adriel A Ag)
o AA AAGe) aA AEEE W, FyPelAE 4 FEAsel HgHrks 4

A
(62 5ol X2 ANRDES nelsh or wF Avche Pnc A7 48
A tha Bgsihs Bho] AtkBeeker, 1996). T1Eol R AAl fHol A AMTEE

<¥ 311> &2 71x9 AAHol| st A A

MOT(1991) ¢}
AASHTO(1998) DGI(1985) ECS(1995)
NRC(1995)
A& A% A% A%
A A A A A 3k
A5 A A A
7%
Fe7) % RN ES P E
KL A gt SPTo| & 0.45(0.35)
CPTeol & 0.55(0.45)
1:!]-7%211— ].7J—E:l
A 2 A% (tan®’) 125 | (tand’) | 1.25
AN A A Fo] & 060 |[A8AT} o] &| 05
HEA CPTe] & 0.50(0.50)
AgHJAA DA o] & 0.60 A | 175 | AxE | 14-16
F o1 B3] A@ASE SPTU CPTAAZYH F48 AGFEE o &sts 4ol 3
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4)
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9% ool AR FAstelor AT WA FATD Aelel gw mHU
prsl mgo] AFREe] ANLFE, 17
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F7h F8e F4E ArwEe s bty dgAs
H & a

MVFOSM "3 (Mean Value First Order Second Moment method)S ©] 83 #
FgAG A3 AFOSM #H (Advanced FOSM method)e] €& HFer AA] : & A

AASHTOO A= A3AG 2k s o=z MVFOSM WS A&t 9t 1
1} MVFOSM W2 O A= (Limit State Function)”} A& & o]a @
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