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Lateral Resistance Behavior Analysis of Drilled Shafts

in Multi-layered Soil
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Abstract

In this research, load-transfer-function method was selected, because that is widely used
in geotechnical engineering among the analysis methods to verify the behavior of load-lateral

displacement. Lateral loading test of field scale was conducted,

this measured data was

analyzed. From the analysis, the model of load-lateral displacement was suggested. The test

results were studied and compared to the commercial programs,
load transfer functions proposed before.

displacement that expressed to several functions, y=ae™
applicable to the field. In that case a value converged about 1.3,

‘LPILE’, which contain the
By analysis of measure data of load-lateral
model was the simplest and

b value had a tendency to

converge about 0.02. From the comparison analysis between measured data and load transfer

function by LPILE,

it is examined that if the lateral load is small, calculated displacements

of them show a similar value compared to measured values. Furthermore, the bigger lateral

loads, the bigger calculated values compared to the measured

data. If the results are

compared by Matlock-Reese method and Matlock-API method, Matlock-Reese method shows
result of safe side because lateral displacement is calculated greatly relatively.
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AlEES] AFHORE F7H] W] ARE =
ol TP-1, TP-2, TP-4, TP-6 Z5ol= &0/ (All
Casing Drilling) 2%¥-& gl TP-3, TP-5 T&%
2 RCD(Reverse Circular Drilling) 398& &
Act. e 2eAAE S 32T e 4% d9d
eb] A8l A7 BsAIA e AAIE
SA01% <+ 2
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Table 17 Zo] YepAArt.
4
S1&S2 Q
\
Displacement4msd§ger AR
Displacement transducer Hrdraulic jack
S s3 —s5/s6
Beam(241cmX50cmX14m)
Load cell

Inclinameter casing

Fig. 3 =& MsAIE FHE

Table 1 TEXSHAE A S|

No. TP-1 TP-2 TP-3 TP-4 TP-5 TP-6
N5 E3H5 (ton) 200 200 300 500 400 400
ke A 28] g
# 7). 600t | 170, 600t | 170. 600t | 17 600t | 17. 600t | 17H. 600t
#1917 (LVDT) (CDP-100, Japan) AT A%, 7 RS e
Z3AHA Aol A 1ha
81570 (Tokyo sokki, Japan) IEA | 1EA 1IEA | 1BA | 1BEA | 1EA
A ZA(TML, Japan) Automatic data acquisition system
AE7E ASTM D3966-81
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Load (ton)

Load (ton)

0 0 0 )] LY 100 12 10 160 180 an

—+— Measured

— Proposed Eq

0
y =0.9012¢" 2%
R =0.9275
o
n
Fig. 6 TP-2 Z=52| 5t5-He =ZH
Load (ton)
0 50 100 150 200 250
0
—+— Measured
S s TR~~~ —— —— —Proposed Ea. -
10
E
e o
g EY
a
P33
y =0.9462¢"""™
R =0.9691
S .
B

Fig. 8 TP-4 2%e]

shE-us 2

e

Displacement (mm)
]

o 10 20 0 a0 50 &0 o &0 @
o
10
E
E 15
5
E\ oF--—-——-—-—-—-—-——-—-—-—-——-——-—-——-——-——-——-——-——-—-}yY~— "~~~ —
a
25
y =1.446¢" 7%
R’ =0.9958
0
ES)
. ==
Fig. 5 TP-1 22| 5t5-He ZH
Load (ton)
0 20 0 60 & 100 120 140 160
0 T T T T T T T
—+— Measured
N — Proposed Eq,
10
E
E
Bl — == — == — =~ = =~ =~ = = — =~ — =N~~~ — — — —
g
3
o - - - L ______ - ———
4373
R=0.959
2
Y
. ==
Fig. 7 TP-3 22| 5t5-He ZH
Load (ton)
0 2 © 0 & 100 120 140 160
0
—+— Measured
sl — - A - ——— —— — Proposed Eq.

Load (ton)
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= Fig 5~Fig. 1091
, 3 Az sk
FA9| WA R2 # Table 29 A28kt
A (y=ae™) a gt

AL vZ EnsoftAle] fakxte|A a1
o] LPILE S o] &3ttt wEo] Wyl AR x|t
Weo] B0 =LA HEZ o]idt z|HtefAe]

2
ha
e oF ARkt Afolo] AnbAQl #Al= BT A

Table 2 SEABIAIE 2By 315-welel Wy Y

(EHel 2 : ton, y : mm)

No. g4 R2
TP-1 y = 1.4460 0387 0.9958
TP*Z Z/:0-9012 611.1)2361» 09275
TP-3 y=1.4373 01967 0.9590
TP-4 y=0.9462 01757 0.9691
TP-5 y = 2.0559 0182 0.9950
TP-6 y=1.0125 02087 0.9892

Table 3 "R st s A A= =M X[(TP-1)

RN

AF74 k
] ™ (t/:/n;;) d) ) C (t/mQ) €50 t/m3
ARE 1.7 - 1.2 0.020 830
AME 1.8 27 - - 554
ARE 1.7 - 2.4 0.010 2769
AEE 1.8 27 - - 554
ARE 1.7 - 4.6 0.005 2769
AEE 1.9 32 - - 3458
ARE 1.8 - 9.8 0.005 | 27642
AME 1.9 33 - - 3458
ARE 1.8 - 7.7 0.005 | 27642
AR E 1.9 32 - - 3458
ARE 1.9 - 9.8 0.005 | 13872
AEE 2.0 37 - - 3458
ARE 1.9 - 19.8 0.005 | 55386
AME 2.0 38 - - 3458

Table 4 T=ZX st s MA] U2 EMX|(TP-2)
XA ezt
A&7 k
(t/;s) ¢ C)lc (t/m?)| €5 (t/m*)
ANE 1.7 - 2.8 0.010 2769
A& 1.9 30 - - 1663
A E 1.7 - 4.5 0.005 2769
AR E 1.9 32 - - 3458
B 1.8 - 7.0 0.005 | 13872
AHE | 1.9 34 - - 3458
ANE 1.8 - 9.8 0.005 | 27642
A& 1.9 33 - - 3458
A E 1.8 - 9.8 0.005 | 13872
AR E 1.9 33 - - 3458
AAE 1.9 - 14.0 0.005 | 27642
A E 2.0 38 - - 3458
Table 5 TEA 5 s AAl S A X|(TP-3)
A g
A E74 k
(t,/jnz) ¢ (° ¢ (t/m?*) €50 (t/m®)
HAE 1.7 - 2.8 0.010 2769
A E 1.8 30 - - 1663
AHE 1.7 - 4.5 0.010 2769
A& 1.8 30 - - 1663
ARE 1.8 - 5.6 0.005 | 13872
AR E 1.9 34 - - 3458
AAE 1.9 - 10.5 0.005 | 27642
A E 1.9 33 - - 3458
AHE 1.8 - 7.0 0.005 | 27642
A& 1.9 32 - - 3458
ARE 1.9 - 11.9 0.005 | 27642
AR E 2.0 37 - - 3458
Table 6 THA| 5t s A{Al 2 x| (TP-4)
EERIEERS
2] =LA . k
e <t/113) ¢ )| c (t/m?) | €5 (t/m®)
ARE 1.7 - 3.2 0.010 2769
AR E 1.9 31 - - 1663
AAE 1.7 - 3.6 0.010 2769
A E 1.9 32 - - 3458
ARE | 1.8 - 6.3 | 0.005| 13872
AAE | 20 | 35 - - 3458
ARE 1.8 - 9.1 0.005 | 13872
AR E 1.9 34 - - 3458
A E 1.8 - 9.8 0.005 | 13872
A E 2.0 35 - - 3458
AHE 1.9 - 17.5 0.005 | 27642
A E 2.0 38 - - 3458
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Table 8. YeRAATE.

XA AEg FHslEo|grE Table 9.9 &
AP B Reese & 2 APIGA Akt g4
43t9lon, AAE st Matlocke] Al]bgh
FAE 247t 83811t

o

o

>

USL'

Table 7 &R st sl Al A= =4 X[(TP-5)

EEREET
A5 | 7 . ) k
(t/m®) ¢ )|c (t/m*)| €5 (t/m®)
ARE 1.7 - 2.0 0.020 830
AAE 1.9 30 - - 1663
HARE 1.7 - 3.2 0.010 | 2769
AHEE 1.9 29 - - 1663
HAE 1.8 - 4.9 0.005 | 13872
AME 1.9 33 - - 3458
ARE 1.9 - 12.6 0.005 | 27642
AMAE 1.9 34 - - 3458
HARE 1.8 - 9.1 0.005 | 13872
AHEE 2.0 35 - - 3458
HAE 1.9 - 16.1 0.005 | 27642
AME 2.0 37 - - 3458
ARE 1.9 - 20.5 0.005 | 55386
AAE 2.0 39 - - 3458
Load, (ton)
0 40 80 120 160 200 240 280
0 & \‘”":wlx L L 1 L L
20 4 “\";'\ —@—— Measured
w1 N oo
60 \\%
80
~ 100 4
E 120
;:'j 140
g 160
K]
2180 o
A 200 o \\\
220 N
240 \\
260 \\.
280 o
300

(a) TP-1
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Fig. 112 Ztzte] Aldgo Uit AsiAg 2 4=
ANNAT B BE SRoINe] AFB B
AE BN 1 23 A8g T skerleld
g x3e] A BF A o d5Ave o
A2 $A4B TUALE BT

Table 8 T=ZE A5t s MAl A2 &M X[(TP-6)
AMAMA g gk
A ZT4 v R 9 k
€ .
(t/m*) ¢ (C)le (t/m?) 50 (t/m*)

ANE 1.7 - 1.6 0.020 830

AR E 1.8 28 - - 1663

ANE 1.7 - 2.4 0.010 2769

A E 1.8 28 - - 1663

ANE 1.8 - 5.6 0.005 | 13872

A E 1.9 32 - - 3458

ANE 1.9 - 16.8 0.005 | 27642

A E 2.0 35 - - 3458

ANE 1.9 - 9.8 0.005 | 27642

AR E 2.0 36 - - 3458

ANE 1.9 - 18.9 0.005 | 27642

A E 2.0 39 - - 3458

Table 9 T8 5t s AlA| stET0| & HlW

2574 Rl R
AR Matlock
Case 1 ;
AMAEE Reese et al
HNIE Matlock
Case 2 ;
AHEE API
Load, (ton)
0 40 80 120 160 200 240 280 320
0 —1 1 1 1 1 1 '
T E e
~a v - —@—— Measured
20 Tm e - — - - - Matlock-Reese
> Se Matlock-AP1

40

60 o

80 -

100

Displacement, (mm)

120 +

140

160 -

180

(b) TP-2



Load, (ton) Load, (ton)

0 40 80 120 160 200 240 280 320 360 400 440 0 40 80 120 160 200 240 280 320 360 400 440 480 520
0 gt L L L L L L L L 0 4 L L L L L L L
'C\\t\ —@—— Measured —@—— Measured
20 h N — — Il — - Matlock-Reese 20 4 — — Il - - Matlock-Reese
Matlock-API| Matlock-API
40 40 4
. 60 ~ 60 -
: :
£ 80 A < 80 o
& 100 4 & 100
Z =
S 120 4 A 120
140 140
160 160
180 180
(c) TP-3 (d) TP-4
Load, (ton) Load, (ton)
0 40 80 120 160 200 240 280 320 360 400 0 40 80 120 160 200 240 280 320 360 400
[ S— ) L L L L L L L L L L L ) X
20 4 —@—— Measured ——@—— Measured
— — Il — - Matlock-Reese — — Il - - Matlock-Reese
40 Matlock-API Matlock-API
60
80 60
= 100 o 'g 80
E‘ 120 E:
5 £ 100
g 140 2
2 160 § 120 7
B =
A& 180 & 140 4
200 o \ 160 = \
220 i\\ 1o0 |
240 . \
260 & 200 .
280 220
(e) TP-5 (f) TP-6
Fig. 11 =gXistA| stETlolats Hl &N
AA sEdAE 2HE SR AL Fig. Reese®] "ol +3¥g7t Ao om AA gy
11l yeht le ket %‘Ol TP-3, TP-4 B%E A o] HZe] ARs HY. 53] ASEI FHAA
SJstae ARtE W97 A3 el vlet] iAo 2ol A UG TP-3, TP-4 Z5ol tiairle
2 2 %S veilia ok eteel A wede Matlock-API el ola FAejH 237} ASA]
Arkd Wejeh A W97t A9 fAE #e Holt Hle] ey 2 AH e 23s HZold u
7 4gelgol Aol wel AE WLl A28 & A F 492 ol ddg A% A-EdA
Hey 3A dehde 3 Bl Reese & ©] AHe g2l Abgatar, A EA]
5ol o] 239l Matlock-Reese® i@} Matlocko] AQFgh gp2lE AM&she 74-%7F ASA]
Matlock-API ®ol| 2Jgt A7 v|wslBH Matlock- o} FARE A & U
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2 gA2 1.3, baka 0.02¢1 7M.

A stsdAd w5 FReEHAEd] 2 A=t
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B oHget A WS A 2 fe Bt
Fslgo] A wel AdkE HerF 459
B} S Jehte Age] gt
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Reese?] W3} Matlock-API %ol <3 A3}
£ Blwsf2¥ Matlock-Reese2] Wo] 3y
A7t oo R FAA A sl kHFe s
Bt 53] AFAY FHAA Y] AA A
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