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[Table 2.1 Presumed Allowable Vertical Bearing Pressure under Foundations
orizontal Ground

. Description of rock or soil b:sz;’;‘::::‘;:‘: 1’,2)
AAS H TO Rock (granite and volcanic):
1(a) Fresh strong to very strong rock of material 10.000
. qu %E'P%f *‘ﬁE 7% ﬁfﬁ*ﬁ’ weathering grade L. with 100% total core
"ﬁ?}é /*fg j:i%E VA ;E SPT-N RQD 3 BH. :l":}L %‘z jj 3 recovery and no weathered joints. and
(t/m2) fs(t/m2) | fb(t/m2) Tk minimum uniaxial compressive strength of
rock material (UCS) not less than 75 MPa
(equivalent point load index strength PLI5q not
1 -15.8 SM 8 ~ . 2.67 - 0.67 less than 3 MPa)
2 5 -18.8 CL 4 - 5 1.13 - 0.51 1(b) Fresh to slightly decomposed strong rock of 7.500
R . - - material weathering grade II or better. with a
3 17 30.8 SM >50 15 0.67 total core recovery of more than 95% of the
4 22 -35. 8 ML >50 - - 15 - 0.67 grade and minimum uniaxial compressive
R _ R R strength of rock material (UCS) not less than
5 26 39'8 M.SM >100 —_— 15 0.67 50 MPa (equivalent point load index strength
6 36 -49.8 Farak=1 - L 35 4% 1811 30 300 1 PLIs( not less than 2 MPa)
YawurT  Tamas® 1(c) Slightly to moderately decomposed moderately 5.000
strong rock of material weathering grade III or
TABLE 4.4.8.1.2A  Values of Coefficient N, for Estimation of the Ultimate Bearing Capacity of Footings on better. with a total core recovery of more than
Broken or Jointed Rock (Modified after Hoek, (1983)) 85% of the grade and minimum uniaxial
Rock Mas RMR® NGI® RQD® o compraiv tasagh o ek maesnl 3)
Quality General Description - _Rgung Rating (%) A B c D E index strength PLI5( not less than 1 MPa) EIml=ininle
Excellent Intact rock with joints spaced 100 500 95-100 38 43 50 52 6.1 1(d) Moderately decomposed, moderately strong to . 3.000 =
> 10 feet apart = | moderately weak rock of material weathering o CICCLL
o A q rade better than IV, with a total core recover
Very good Tightly interlocking, undis- 85 100 9095 14 16 19 20 23 S sty N ¥/
turbed rock with rough
hered joints spaced 3 to
10 feet apart N ESR
, VB E RS 457
Good Fresh to slightly weathered 65 10 7590 0.28 0.32 0.38 0.40 046
rock, slightly disturbed with *EN— 2
joints spaced 3 to 10 feet apart 75 50—375 tonf/m
Fair Rock with several sets of mod- e 1 50-75 0.049 0.056 0.066 0.069 0.081
erately weathered joints spaced ‘/AASHTO Table 44812A
1to 3 feet apart — * 2
- —
Poor Rock with numerous weathered 23 01 2550 0.015 0.016 0.019 0.028 0.024 0.024*1811=43.5 tonf/m
P N LRy
— Jjoints spaced 1 to 20 inches
apart with some gouge v"Hong kong Table 2.1
Very poor Rock with numerous highly 3 0.01 <25  Use quy for an equivalent soil mass 9
weathered joints spaced < 2 *Q—
e 300*3=900 tonf/m

0.15¢g

0.2¢ 0.15g
0.2¢

SHARAKPARBEM ~ £ R KA TR
*EF - BAE PP IFRCEEEFF RERIRL A indd R
MLl IR HEY A LA AR A RIRE
OHITEFPPEFF RHXPHERZARESEER » HEZ

" PGA=0.15¢g~0.29



o JEHL - ~ -] £ F® %30km

c L3 v M A R
>E 950022 5 4k mwsz
e ZFRB50-60 2 % o ¥4
A g 1208

o ¥ K4k B A3 i0E R
M6.3-M7.5

17
DB R

1067-1886 - 184 > M=4.75-6.75
1604-1989 - 284" » M=2.5-7.5

v r,% if'_id"’ ?F/ )E‘;p‘]:']’ N '—{E -
1923-1999 - 183" > M=4.5-5.6

<R R
1874-1920 > 40% > M=4.5-7.3

/f‘g—@;; ’ \;/%/ﬁ'l’\y' e
£33 105 ¥ &
A B M=25-75

18



®99£12% 6P

REFLTHEELR ¢
SRR S FasLl]

EFRLEFRER T R B 2

ByE - ZUIV =12 A 0 5 12:0U ~ 150V
I REMEIEME T 40 §RF
AR RGBS TREA ~ B

d AR D D M M
s Ss Sy Ss Si gmes:
LRl V-8 050 | 0.30 | 0.70 | 0.40 | &Fz# =
HA— AT E R R EA R
L RERBZBCH S A RRLTIMIEEHEAMA—PA
o 13 I 14 BTtk A $ A AR 0 AL A B AaZ BE 4
0.35 | 0.20 | 0.45 | 0.30
035 | 020 | 045 | 0.30 S :
0.35 | 0.20 | 0.50 | 0.35 : :
035 1020 [ 050 [oas | coreeeeeesesssssssssssssssssseee.
0.40 | 0.25 | 0.50 | 0.35

EFR Bl B

20

0.11 | 0.26 | 0.15 | im %

035 | 0.20 | 045 | 0.30




FAD PP E T R(RD L)

»
R
k.
hed
?\'E
=

& PP 7 iprdp HFE M60A3F: # (55 2 )

MGOA3F & (55 2 )
M41A3%: & (30 = v)
CM212 CM237 # (202 )
o 10.50F ~ f B 2 WiFA] i3 (72 #F)

d E NN EEEEEEEEER)y

FRT LT TN

L N :
) ii I SL R
2. 754 € : :
- 7. K o

3.8 & 4 = :
* 8. b 4 :

LRRYA
V9B R

22



a

. PRI A

L

» Guide Specifications and Commentary for Vessel Collision Design

of Highway Bridges

mE A RESPS = 5000t

e i dgeE e © 5,000 GT = 6,188 DWT

o Sf7if F 1 10%
W% 4% DB=25m
BPS/DB=200 t/m

23

ia

m iz
&k BipE R R
Pk K A 2
m Pl P2
€4 F=15m
& L2 Hp=11.9sec
&5 x4 R 1/50
@ LiFE%18~23m
W eta(K R F)
&SR ETI
L D ELENEEE

24

2 2Ll g e
R w I

etaT

T® 4 L0 le;\l

P1

P2




It
‘Q}E€398ﬁ${;’7 e 4 5 F AN
N fA PPo2p 2L ip 4%
&é*ﬁgﬁr/{r—' L&#J R
Wk I:)max
®P ..

:2XPan(i’ KRR 4 )
QPan:52.5K(Van) 2
K @ -konies 4 §
V.., - LIk

avg

25

a0 .

‘*ﬁ“%ﬂﬁr\%%ﬁﬁﬁﬁ%J

0;4/%*‘"7}% Zath RKIPEPFT TREL
[ F}:».L.:I" a

€100# ® pFdy - KR R4 SR 1LR

@ i 555 & =390 kgf/m2X1.1=429kgf/m?

i — ,
L ge

26



‘95?*%37’3 At h X ERFE T T

0 A RAFAR KT

o ;‘;{EL%LE& iud = UlO*El =54.3m/s

LR
& 77 = (Flutter)-2 4 % 2 £ %

27

ﬁ B 4 (3/3)

A AR R R P R
R

WX >
&5~ + 4= (Vortex Shedding) -4= #
DHERYR G2 BPFI 4

SRR R

E=3

28

EFRWEIRBREC S

R F LR



CRAFRIEE A G MG FFEIF A

Bl a6 B

)(555 L 2K+280 2K+640 3K+690 4K+050 .
o
\‘ 52
o £ BRI ER 284S S 13 SRR
OK+4355 L=1,925m 2K+280 | =360m 2K+640 L=1,050m 3K+690 | =360m 4/<+0%0 L=1,075m SK+1g
| (30+3@50+45)+4(45+4@50)+3(2@45+3@50) l(I)O+150+110 125+4@200+125 1I10+150+100I 3(4@50+45)+(3@50+45) 1

+(2@50+45)

80

2.7% -2.1%

5% 1.791% 0.34% — - — -0.99% 2.218%
0
0+000 1+000 2+000 3+00 -’37“"-4.ﬁ 4+000 5+000

1%1;@ >R47I=2

29

f 3 7 R

o i e SR L
/E\‘ '/ “' k~l' 7} '}gﬁ:& ?(

30



31

32

J o+
&l =

/

BT AR GA2 IRE.

i BT e B 250m

i BT e B 480m



2R A%

”'Hs_%a K& &z g i3 BEEE WY

A A o= fif Ao A
f;t#pi% I 27 e S

4$WW¥$W%§w§

ﬁip £ B A S

2 S = A IRETA K

i g fE fe B 450m

34



B A 3

35

Al

——

F5 i fe B 450m

18 1Ay kR

LU 3R e B AR SRR
2.7 LAABEE AT £ 8 B 0 & P ETHLE % o i« 0
3. b Hffe s AL 2051 - B
4.3 B jE fe ¥ 250m
L@ﬂ#%%&?’iﬁéﬁ#%%ﬂx’%ﬁﬁﬁﬁW#%%
Hov REN LS HARR R ERYL 2R
2. B2 AR ip g B R As VR o S e AR £ 3 =
BRI MpIE AR A 0 EE BT RSB A EE | ¥
TR SRR AR R £ 4 S 1F
3.3 B/S e ¥ 480m
L 4R = 34 fide e e A 45 A 0 T m
2. B W ;R;};r;gg*ggas}";ﬁg;g& Bz 2 ffii}%fﬁ?sﬁrf T T AT .
cEES s A THEMRETEREP YA RS ERE Y B e 2 = i ®
C R R U S
4.2 F5 /5 e ¥ 450m
Lz S ah e Bk 2 Ak F R AY
A G T SRR o o i TIRA Y 2 Koo ‘
| A BB =00 @
BB AL KR LML (TR KA B
4.4 B3/ fie & 450m

36



37

A5 AR F P%&l AR

&

_-L--m -
:.l: 7

—%-;_%}A:

i 5 4

% B:

ikt 38 (9-2.8%*)

> % C:

Ik 2% (H-42RK~)

38

EER 3 T SR by



EH AR W

¥

FEFE N 27 L PR

- >
5L £ A £ ER 17853 i%#ﬁﬁ{;ﬁii F 38
OK+355 L=1105m 160 =r20m  2K{180 . L=1400m SKAB80 | =720m = 4K4H00 L=825m  SK*ig
17 (30+50+45)+4(45+4@50) 111043@160+130 | *  140+4@280+140 1 130+3@160+130 | 2(4@50+45)+(3@50+45) |
+(45+50+45)
30 2.8% -2.8% - 80
5% 1.791% 0.303% . = -LIE% 2.218%
0 L -
0+000 1+000 2+000 : 3+000 4+0Q0 5+000
" . R A ST A
pipes int o 55 :
SR B A B I MEE HAEE b HY 1783
OK+4355 L=1,925m 2K+2801 =360m 2K+640 L=1,050m 3KA620 | =360k 4/<+0%0 L=1,075m SK+1gs
< e il >l = >
I (30+3@50+45)+4(45+4@50)+3(2@45+3@50) 1(')2)+150+110I 125+4@200+125 1I10+150+1CI0I 3(4@50+45)+(3@50+45) [
. u +(2@50+45)
80 . .
5% L.791% 0.34% . 2 —— - . - 2% : -0.99% 2.218%
0 H .
0+000 1+000 24000 3+000 44000 5+000
e b }E\‘ ’h “’]3?‘ =,
39 3 F‘\ ‘ &l &

+ ¥ M 5 W15m o g m 4o v

¥
NN

40



VAR B A 2 1 3
Biaptd #pL A BiEE R IY LS
FEHRASRS HAFHI LRI

‘j’; ¥ 4% 5 @15m > i&;ﬁ by 94 IR % +

41

Iiﬁﬂiéﬁ*
OB G s A A
DEUFRAE A BABETME FIET @
O E B S AR i A
PHFRFIE A F 0 FIHT B AF
&> HERCARAA
D Bl R

B E B F A
¥ =DE N T 5%60cm
i A2 : :
0?;%,;‘ R NiE & it & :.’ii*gi%%RCikﬁéﬂ;

42 apassssssssssssass



‘ HWL
£ N R .
& 1 1% ¢ 35 Y and

3 v 7m
DTS o I

SM

s
.h-‘
P
b
=
_S;l\p’
D
gt
L]
L]
L]
L]
L]
L]

43

e Fa AR

SHERFTS WAL FH P IEOE

TR R Ky B9 A ? P L34 s 1m WL
18
& ST HE S R BAELE R H anf -

44



-éﬁﬁﬁﬁi&,ﬂi o
°ﬁﬂ%%%ﬁ
G 55 38 f*" 4%
CELEE

L 4F

3

*CO, T B

it

HP SHERE R
¥’ r]),%fv /#)i
E

’.IIIIIIIIIIIIIIIIIII‘

45

i FEARIDE
TR E S R EE %%
SRAHLTE P T
%1@9%%

%ﬁ-}“ SRR

» &g -40m o @g; £ 3~4
7 }E ’ *&J.Jk‘ﬁrg

T

’l'll.\\ll.\ll,ﬁ'%‘ll
/\_
¥ o

R S |
Re P =

oo F PR ITZ 7K
kPR TR

o)~ RN E R

RRAH KA B R R
S E B st RS

IF 1 A Rl

i

'COZ#—'—: 3z '_E‘ §’s -
P

L PAE’ R PR
& p e~ £ T

# £ (¥6m) I
-k i7(15~23m)




/#’fﬂ?v RIFEH20M » R AN A#H » B EE 7B R
ARENBERE O —,Tﬁ.é‘-;-’f#lé‘_ﬁ %1 H-i‘,?éﬁg“‘f{ o ¢

9 I E NN NN E NN NSNS ESENEEEENNY

- g . oty A B Tois 7
e : (A#AB) : Ss)
Ahapin | Al : Bt )
W1RRE L | L £ T TRPFF3% : R T

= %R GRERI] : FFE KT %1 0 b R

: i O Rk

WI1R R E E

: ot ol 22§ .

- g’%«, . ,:.‘t ’r- '-".,.j.,T

P g (| e

".IIII:IIIIIIIIIIIIII". ﬁgi‘giﬁv

SRS F IR GBI RS R S

47

fel ARE R o RlR RRE R
ALE3E 13 jﬁx&?i#“ B o~ fhdngn S 2
AR REL Y ﬂhﬁ' ﬁrﬁﬁ

,4%‘;'- ﬁ:&,’;@‘l %ﬂ, ’F&,l 5 l"

zﬁ%ﬂ&%’éﬁ@wn B
We el L Bl i
Vigge v 1 s * 135

¥

MR 1.28 ViR R 1
2,
P

P 1 %@,‘_1%,”3’& 1.5

21 /l

'L'p i 5t

48



FH2m > 25m s 3mEEZ 22 F AR

B 2m i W 2.5m#s s W 35
L‘T 2, v 2 2, N S 2, 't
a k& a g @ v e
\/ﬁ R % \/—ﬁfﬁ R 7 —fs R =
vt ss | |vmaawd s || wmaad oo
(3 LB p )

B ¢ £ A2 G ORB- T RE2OMEBE . 22 F A

BABFE R S5 EH (YRR ISRM) » — B

I N Rk & 5E Boiv AR
EEEEEN lﬁlﬁll EEEEDN IIllllllIllllllllllllllllllllll.
] Wo i | BEHEALL PR S TR RE G R -
PSRN e | ETEMES R SR RHA R A onE L
% i - II W1 =R R E I AR LT u
. = u
n N v > .« > 2 Vg
EHPN RN H R L L 2 30 [ 350% ; AT g E |
[ ¢ L i cF s 4 -
) M w2 SR REEER T FEE S :
[ | 1
v W3 | g | #FHRAREHGEL g2 308 1350% 51T 0N AT
PRI
\% wa | map o |7 ERE AEAEEL IR R DET R S
Vi W5 s | CTEOEMEE LD R R WA RS

Boiv & (ISRM,1981) ~ (W A+ 14238 4 (v X Bp[88F )
50



3.1 g At GREE
TEIRBER G WL DG IR LGRF
ERABAIVEFR L 50 EE

WA LR

51

¥5,/22.5m ~ % 58m
£ A~ W2r1 b # K = P48-15K ¢ 4
Z ORI EPAB-2 R FEEE

Pas—1
o PaB-15
e 20 0o Pas2 Pess Pees . Pag_1s. Pag—17 L2012 (s
EL.-21.567 £L 21588 EL.-Z1.450 22T EL.-21.342 EL.-21.426 B AR EL.-21.1
s s e
P | o0 |
w
ws — - ws "
1 ws
A
srEmEEl 1200 |
35 =346 | -
74 RS 3 o0 |— [
300l lue=
s W |682.2kgt /cm?
.00l |
S 36,00 [ W3
/ s7.00 .00
w1 o o0 Ue=584.2kgf/em*
BEHE | o0
5 EL-622 i E
= Ue=271 Thgf fem® ‘ )
o B8 B EL.-62.2
3 7. 00 Ue=238.4kgf /em”
8
e ool
g ol ‘
+
pa
5.00 5.0
; ‘

4890 [ 11c=667 dkgf/cm*
5100 s1.00 51.00
Ue=990.4kgf/cm*
Ue=144.6kgf/cm® s5.00
Uc=835.1kqt/cm
°°°°° .31

W20 b K ) Ho & 1T W3 K g

52



53

54

TREPH RS TEA DIRATH AR

*® ¢ ¢ o

¢

e TR £l
Pk T 121.5m

fie & frda e 3¢

e tateh ~ #1D 0 R
EPLH950T

S 4o 13,000 T2 i 32
S th2 U £

% RN A S
o BRI RIFER
Borst 4 BB



¢ AI1IBFHE2 FaM W EI GETE B
ApipsliER * IR TEFTME gt 3
R A1 fez b { 4o gl

. ilﬁpﬂﬁ% B REERAER 0 5B

RIS TREGIRF FELE K
.’éFF’** %Fﬁﬁ«klﬁaalﬁiﬁz%‘rgé‘;«l ’f#.%'ﬁg
RNITFe R R BEREN 2 AP & 7RE
ﬁiﬁi AwmE L B FEFL R

o PHAFFAIHZAFT  RERP LFHB1 AR
2%

55

SE S
HWERIE#

56



