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Xe FHIFTAANY AN FHEF AN AlF(modulus  of subgrade
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T = (%)1/5 . R = (E)IM .............................. 1)

where, E = modulus of elasticity of pile material

I

moment of inertia of pile section

I

Kn = nnx for linearly increasing soil modulus Kn with depth(x)

Ny constant of modulus of subgrade reaction
short rigid pile : L/T < 2 or L/R < 2 (L : pile length)

long flexible pile : L/T = 4 or L/R = 35
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o714, E = modulus of elasticity of pile

I = moment of inertia of pile section
Kn = modulus of subgrade reaction
X,y = depth below ground and lateral deflection of pile
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= f(X, T, L, Kh, EI, Qg, Mg) ................................. (3)
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Z (depth coefficient) = & ... 7
Z max (maximum Z) = %

714, x = depth below ground surface
L = pile length
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23 F3TY Avere A5 (Ks)

FHEFTS e DEE AT o= g5 FANEDH F ZAE, G, Knol
gasicl "gA42d 2459 A Ao Young's Modulus, E ¥+ Shear
Modulus, G2 HdH+= Fo ZAEL oldigl Zo| FIHE 4RI XutEAls

(modulus of horizontal subgrade reaction, Kn)2 el 4 glch
Kn = P/y (K/cm?) eeveeeeeessonmiimmiiiiei (8)

o714, P o] deizlol g dAF AN & W (kg/cm)
y = %9 deFaAe M9 (cm)

A9 Kne P-y F4AdolA ‘?‘;-‘%l Fol A7l wab AR ¥ ddE 7HA (secant
or tangent modulus) &2 T/ Zold wAAxE Wi 54L& v a2y 4
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[ 2] ol Davisson(1970), Reese(1974) S 93] A<¢td Ky g-g e

[¥ 2(a)] Davissono] A<+t ky

Soil Type

Values

Granular

Normally loaded
organic silt
Peat
Cohesive soils

nn ranges for 15 to 200 1b/in® is generally in the range

from 10 to 100 lb/ins, and is approximately proportional
to relative density

ny ranges from 04 to 3.0 1b/in?
ny is approximately 0.2 1b/in®

ki is approximately 67S, where S, is the undrained shear
strength of the soil

Note : The effects of group action and repeated loading are not included in these

estimates.

[ 2(b)] Submerged Sand®] nn

Relative Density

Loose Medium Dense

1. Terzaghi(1955)

Range of values of ny (1b/in’) 26 ~ 1.7 77 ~ 260 260 ~ 51.0

2. Reese et al.(1974)

Relative Density

(Static and Cyclic Loading)

Loose Medium Dense

Recommended nu(1b/in.*) 20 60 125
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ZEZ7o] 30 cmol¥ HE BES SHASGAPO R A BEFHUY AEH A
9 BF-u9 F4 2 43 ¥ YRR AWl o

BAA T3be) WF NAskel #AS =AM (29 4) o 2. o] 2P AEH
W7 1 em W) Kn @& olg3te] AR Asfolth o] 2@e2RE Kesh NX)
E oes 2e B ANEA

Aratal ARAA 54 1/

K, = N/5 (kg/cnt)

.................. (11)
Ky = 1.5q, (kg/cm®), q, = 92235
20 3 clay
2 sand A
10 -
] td
K| ’/ -
- 3 “I7410
E’ o 2| 614 v 7//
\_"%ﬂ Z 4 &a V2
= W2 {115 s
1 v o) <
—Z L3
. 375
5 57 //\\\
N B s
03— y
0.2 7 7
0155 2375 10020 30 50 nNig
clay | very solt [ sott | wecum [ stfi ] very stifl | hard
sand | very  loose | iccse T medum | dense Jvery dense
(29 4] Awrera AlS=9F Nx| oo} @AY
(¥ 3] HAAES UHA
A 1k nn(lb/in®)

A of 0.017 - 0.352 Reese and Matlock(1956)
BAAYEHE | 0028 - 0055 Davisson and Prakash(1963)
AHa 0.011 - 0.028 Peck and Davisson(1962)

1A E 0.011 - 0.083 Davisson(1970)
0.006 Davisson(1970)
o] B
0.003 - 0.011 Wilson and Hilts(1967)
Loess 0.80 - 1.11 Bowles(1968)
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Eso = HlWleA o] WA S
d = 2% 37

Skempmn M Kh = (80~320)Cu/d ................................. (13)

cu = HMISAGS =

Davisson : Kh = 67Cu/d ....................................... (14)

AARER T2 BFANA

Ky = ky (By/30) 73
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712% 4 Bu v
AR 7= Ay”*
Aol &7 2(B1<2) A A, RAA
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Pl (D/ B )"
FAdLEIN 2 (D/B)V*
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1/8 : HAg o) #Asl= Auke] Zol(cm)2A 7]Z9] ZHo] o]}z Jit}

B : 7129 BAA ((ky - D/MEDY* (em™))

%] A(15)elA,
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3. FHASIAI ] A Kn 2+ 2 H7}

X2 KnE 7 9 /1Y 41 UbAHo 2 AR EE e T2 A 6] A Al E
ol 3= WWF SPT N glo 24 Zo| WdAE E, 5 738t 2R3 dhyolu),
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[# 6] &9 2549 E,kg/cm®
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AE, ZHHAE 4
7hHe WAFL 2 7
H2 = 10
mad 27, A2 12~15

olgt #E& F&HE st B qo= oM £HA AR A2 RE Kedt ¥l
Fo A Nats ol 83w o] AYATHAE FES A} ot
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e

X
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AR AH/Z BE KnE 73 dals 46)& A3y

T3
v = . T = (Eysa ne g, 0 ¢ #olaw ns 7u 4

N

Aew zlolo) g PGS A ny = K 7 AEETS Ag3519). olu), 3l&5mw
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(£ 7] Kn ¥ 93tz 44 A3
Site-A Site-B Site-C 1
SPT-N value 3 12 15 Depth=3m
E 2 AEA 0.973 4289 7.105 E.=28N
Ku(kg/cm®) Subgrade Reaction
_ 0.176 0.237 1.045 Fixed Head
(FHAZAIH)
g A
A
E 6.1 2.0 49
/N {Subgrade
Reaction® i)
Subgrade _
Reaction ya=4 mm | 20 ton 24 ton B Group effect
4%3}l% | Approach |y.=10 mm| 11.7 ton 14.0 ton 8.7 ton e,
4 wog |v.=4 mm| 52 ton 13.8 ton - Fixed Head
=7
ABA 13210 mm| 138 ton | 345 ton | 275 ton
406.4
Pile 609.6+12 thk Sl
thk
ol (R 7] oM B & A= vie) o] T2 wAIA, W E=28NEg FHE&31o A
A% Kne FHASAY ARZ2 8 A3 gug Ho 188 HE71A] ZA AAsHeg
A AurrgE o) o) £ EE AL A Fixed Head &7, Group Effect 12 ) A4k
He AE Holx qUuh o] 2L A ZA3Y EJ/N 4SS AHEF A FAA 9
2ol Es/N = 20~612 Yelgounz XUt Hg o] &3l FH3Foly HEFHHEY
E AT go] o] AFRE WG ste Aol Bl §HFY Ao Hudc o olie A
#2Z BE AZAHA ARE AAFEUE 57 Jo2Z o8 PiME R 2o 2

g9 AAH Aol a3ty
AR GA o 2ALRES <

=EdMe dut 8RN #3T dHRD FHI}F

°
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¥ A3 AL A () Site-A
1. 393k 2wty A4 K,

D E2RAMA
Ki = 034 - (2 E)MDSYED Y (§221(16)0 93 why)

o714, E, = 28N

= 28%3
84 kg/cm® (NX|&= RIMZRE & b

1 (B3
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D = 609 cm
EI = (2.1%10° kg/cm?(8.44*10° cm® (I AAA] 224X 2 mm 18 )

1.77*10" kg-cm®
wgatd,  Kn = (0.34)(84)1(60.9)°3%(1.77x10")
= 0973 kg/cm®

2) FHAAY Aol o At
T = ( yEUC,Qg )P v (6)

ANgZdz ( 32-+8EY )ERE HEFHAY 10 mm (=y)NA Y 35(Qa) 11.7 ton

A6)el AP A(D2FE n(=Kn)& AT

oH2kA,

T | 1(1.77><1Q“))”3
0.95(11700)

2516 cm

. 1.77x10"
(251.6)°

= 0.176 kg/cm®

i

Zolo WA Kyl A3 /A5,

Kh=.nh

= 0.176 kg/cm®

2. 3 AAY, Q
1) =2 A EA
A (D), 6)A

yxEl
c,T?

Q =
. 1-ELqs
r- (H
1
maka, T = ["(‘)1—{)"‘;‘%;—1()0‘2?]”5 (7L 3B ; Group Reduction Factor=0.25)
= 238.2 cm

Cy =095 ( &t o #Fz)



(D T7*10M

" Q= (0.95)(238.2)°

= 13.8 ton

3. E/N 3

Sy AN A%, Kg ARse SO & AeaT)A

Tz aAEA, Yol E,

2" Kio HaFgoZN E/NS 78 4 Qon, E=28Nz ®m, Hriste FAL 71<3d

e 2o,

Ki = 034 - (a E)M'D™NWED™
0.176 = (0.34)(Eo)*(60.9) %% (1.77+10") ™!

E, = 184 ; E¥/N = 184/3 = 6.14

~ E, = 6.IN

= ¥59 AARAY AMEEY F)
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42 259 A4 wd
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4 (Dol F@et

% L/TE AAHIA Short PileQlAl, Long Pile1 x| 9] R E ZAA Gt}

Short Pile : L/T <2
Long Plie : L/T =4
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441 @2E9 B¢
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ool 43101 M vl MAR ny, T, L/TE 78

2) 8l44% AAHF HYARAES A
gre} 220 MAIE AuhEygo] o Fol S i F85H AAHA
HAAAAGzA dizt ARPRAES ALETH

442 FETE 35
1) #85H3F AAH e AN
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3 0.50

4 0.60

5 0.68

6 0.70
S = center—to—center pile spacing
B = pile diameter or width

(E 9] RIALEana AF F2rALY

3B 0.25
4B 0.40
6B 0.70
8B 1.00

¥ ng is applicable for soil modulus linearly
increasing with depth, and k is applicable

for soil modulus constant with depth.
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(¥ 10] Comparison of Load Capacity of Vertical and Batter Piles’

o or B Qe Qa
(deg) (Qu) (Qw)
0 1 1
75 1.14 1.04
15 1.25 1.20
225 1.35 1.34
30 1.28 131

x 1 [19 8] A=
where, «a

B

Qe
Quw
Qa
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inclination of load on vertical pile.

inclination of batter pile.

ultimate inclined load on vertical pile.

ultimate vertical load on vertical pile.

ultimate vertical load on battered pile.
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