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¢ SUMMARY >

Micropiles are used extensively for wunderpinning or retrofit of existing
foundations. In some cases, micropiles must be preloaded to reduce
excessive settlements and to prevent overloading of the existing foundations
when new or additional load is applied. Micropile preloading and head
connection method was newly developed through this research, and main
contents of research are as follows;

« A study on the application of preloading and head connection system for

Purpose & underpinning of existing foundations
Contents » Evaluation of micropile—to—footing connection capacity through the load tests
* Development of preloading and head connection system, including system
improvement
* Development of simple head connection system used for applications where
preloading of micropile may not be necessary
* Development of load cell for measuring the preload during installation phase
or the load transferred from the superstructure after installation of micropile
» Evaluation of economic feasibility of newly developed system
* Preparation of drawings and construction guideline
* The developed micropile preloading system can decrease the load—sharing
ratio of existing foundations when new or additional load is applied, thereby
preventing overloading of the existing foundations. Also, this system can
reduce excessive settlements, and provide the optimized design of micropile
Results * The developed system is efficient, economical and environmentally friendly.
Thus, this new system is expected to be a market-leading technology in
domestic and overseas remodelling market
* The reliability and applicability of the developed system can be increased by
standardization and verification load tests
* Due to the permission of vertical expansion remodelling and the need for
seismic retrofit of existing foundations, it is anticipated that the demand for
strengthening existing foundations will grown significantly
* The commercialization of the developed system may be easy because of
Expected

Contribution

low initial investment costs and simple installation procedure

» The developed system will likely be a fundamental solution for strengthening
existing foundations in remodelling project. So, it is anticipated that the use
of this system will be increased for various applications such as seismic
retrofit or underpinning of existing structures

Keywords

. _ (pile) head _ vertical
preloading load sharing i remodeling )
connection expansion
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RF22A 5,000 2,010 40 150 4 502.5 - - O -
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(ch Aga%

% 3.17 A &3tF

T A4 A g A3
o« A9 old PEY A
TR A 549) v
Sl .
A1k GL(-)26.70m BH-3 Al%% 7]%20& 7}4
& Ak GL(-)28.60m =272 5o ox st 714
e BH-3 A& 7|F0o 7 A4
. A% FEA | AARAEF | FERAEF | FeEE
= m) (m) (KN/m?) (KN/m?) (kPa)
Wi 2 2.30 2.30 18.00 - 41.40
=H71% SRS 3.50 1.20 18.00 - 21.60
shim 914
o FGAAEE TaEZ 18.00 14.50 19.00 - 275.50
26.70 8.70 21.00 - 182.70
F3hs
28.60 1.90 - 22.00 22.80
>y 28.60 544.00
) =57 ST 2+ 435k
= (m) (kKN/m?) (kPa)
e HERE R
h b R4 s .
e 9 nle& B 0.15 24.00 3.60
s e Hue A} 1.60 18.00 28.80
>y 1.75 32.40
2w |71 A A% A g55
- (m) (kN) (kPa)
_ 10,000/(1.1%2.0)
7% A e 7] & 1.1X2.0 10,000 — 4545
A5eE—71%) 10,000/(1.1%2.0) +12,670/(1.9% 2.4)
. = 7324 > 7= J)ER
5 & | 1.9%24 | 10,000 + 12,670 | 1,620 o )
= 2779 — 71§ &A%
o X1} 200kN (=)
nlo]l I & Hkel - ° L]
t Lfifr‘“‘ = nfo] 429 FHo] o] 0.05m Beam 245 T3]
d A T AEdA 59
S o X 73 YA AF AHY
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o AR BASF 2 EolFuls EERu AAVNE(FEINGE, 2010)0] +AF
Hgstglon, =97 4 wlolaEuYd el IE-EAS wesHe 747

’

=
24kN/m® % 23kN/m’% 7} 3t

=)

- 5372 &A=

m, = 2,400kg/m®, f, = 24MPa, f., = f, +8=24+8=232MPa
E.=0.077m!” {/f,, = 0.077 % (2,400)"% x /32 = 28,700MPa

C

— mlo]mE Y JE-SEA SAAST

Mg, o = 2,300kg/m?, £ 0 = 24MPa, f, = fegron T8=24+8=32MPa
Egrout = 0.077my /o, = 0.077(2,300)'” < /32 = 27,000MP a

grout

Egout _ 7 2, T ) a1 27,000
A= A + Agron X 5 (0:065)" + 7-[(0.15) = (0.065)°] > 500
= 0.005208m”
— vhol AR St E
E 27,000
1= D Liroue X 20 = 7 (0:065)" £ G [(0.15)" = (0.065) "] 5500
=4.03x10%m" h

¥ 3.18 AHEA (FAF FHWskd SE5SAF R E 7| 2R A R -E-dx Yoy, 2015.09)

AADAFTHE 7| WF"EZ o | AEEY C | @AYAFT E
) ol&n
™ 2 e (kN/m?) ) (kPa) MPa) | =oHEHl v
o 2N E
3L o= ©
E3)ot= (Mohr—coulomb) 21.0 34.8 31.0 240 0.30
¥ 3.19 A&
A A 2=
F B Model A 4 %(‘ﬂ; E | gotzm o
=971 % A8 4.0m*5.5m*1.75m 28,700 0.17
nlo] 22 9 R %%%932 ARAE : 4.03%10 m! 205,000 0.30
(Beam £.4) L A= s
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(mh AAE =4
@® vwlola 23 GAstA g Ao 4
o A= BAAST W FolFHl= B
Agstlon, ntola 239 T4 X1
AA7E7} 5= 4A5MPa® 7+

— vlolaE Rl FRuGN THSEA BYAS
mgrouL = 2 300kg/m37 fc-grout = 45MP3~7 fcu = fc-grout +8=45+8= 53MP3~

Egroue = 0.077Tm . ¥/, = 0.077 > (2,300)'” < v/53 = 31,900MPa

— vlolAR v FHREAE SAbdd A PR ghah)

Dcasing = 165'2mm’ tcasing =4.5mm
t
A= Abar + Acasing + Agrout E‘EUOU
bar
= %(0 065)2 + [(0.1652)2— (0.1652 — 2 < 0.0045)?]
LT 5 31,900 _ 5
4 [(0.1652 — 2 % 0.0045)? — (0.065)?] x 505,000 0.008055m

o SEAS QA FREAY
Hetae

FILT(0 )& 1Y Helandd A 7
POl ) FFe FYHA0 i

E 3.20% #=

— Stz GAME mpolaZ Y T ot
FRB R ZAo](d) ; (()i o2m (71 2 # A =F Do)+ 1.75m (71 2 # FA4) =1.95m
5= 80 0 = Su T TS (205,ooo,oooilfjir)n(o.008055m2) ~F
3 3.20 AAA R (F=) A3 2 mpolazsd FF Hek 4
A5 A R RASS TYPE-1 TYPE-2 TYPE—-3 TYPE—4
o @4 (L=13.5m) (L=14.5m) (L=15.5m) (L=16.5m)
0}'6_ %é%k =] 5]k = 5]k =] sl-2k =] sk
P; 5. 8% (mm) 8% (mm) 3% (mm) Q31 (mm)
&N (mm) AE sm| TH s |AS sm| T s |AS sm| TF s [AS sm| TH s
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200 0.24 0.78 0.54 1.15 0.91 0.43 0.19 0.59 0.35
400 0.47 1.77 1.30 2.43 1.96 1.24 0.77 1.25 0.78
600 0.71 2.83 2.12 3.49 2.78 2.19 1.48 2.17 1.46
800 0.94 4.29 3.35 4.60 3.66 3.68 2.74 3.08 2.14
1,000 1.18 5.92 4.74 5.64 4.46 5.19 4.01 4.13 2.95
1,200 1.42 7.44 6.02 6.58 5.16 6.58 5.16 5.24 3.82
1,400 1.65 9.56 7.91 7.56 5.91 7.94 6.29 6.26 4.61
1,600 1.89 11.48 9.59 8.52 6.63 9.27 7.38 7.25 5.36
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(kN) HAF s |[AEF 0. AT s [U4SFF 0. FEF s |[AFF 0 H3NF s |4EF 6.
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
1,600 9.59 10.12 6.63 10.87 7.38 11.61 5.36 12.36
e 3 3.21¥ o], mlolaxRayd FH HFHAS HA) o] #dUEFHF(F35tT
X 7RG Zorng AA wlo|m 29 Fdte wiEE 19 3.63 £ FAY
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(AP s d ¥t

% 3.26 Hotx 2y A3 (mm)
2 m 5H71x 4822 SYI = ARt FEAA FY7|=
(CASE1) (CASE2) (CASE3)
1] 10.38 6.16 5.54
2] 10.70 6.30 5.65
3] 10.41 6.03 5.37
Bt A 10.50 6.16 5.52
[4] 7.94 5.31 4.87
(5] 8.20 5.45 4.98
6] 7.97 5.20 4.74
A 8.04 5.32 4.86
4] 5] (61
1] N7 3]

% 3.8 et A A

_48_




¥ 3.27 AT -7 2

=]
L=

o

]_

£

T B

R

DISPLACEMENT
TZm

-7.893658-003
0:9%

-8,12768-003
7%

-8.361708-003
7.4%
595736003

-8.06377e-003
10.0%
-9.297808-003
11.2%
-9.531628-003
120%
-9.76584-003
11.9%
-0.99937-003
13.6%
-1.02339e-002
8.2%
-1.04679e-002
3.2%
-1.07019e-002

5 2] 4]
5957 %

DISPLACEMENT
TZ,m

-5.53719e-003
7.4%

8%
6.29737e-003

A7) 3}
pE R
=97 %

DISPLACEMENT
TZm

-4.72631e-003
0.2%

-4.80449-003
0.8%
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— vlojazsd 29 ¢
poQ Mi-dyi+1\/{z-dx1
ToYe &,
i=1 i=1
o]71A, p = mlolA R T AL B FH
Q = volazEgyd o] B4 #A&dt= WA FHEF
n = AA vlo]a2 Y]
M = mlo]azsted o] 4ol Agshs AA EHE
d, = vhola2gd o] BAeA s wlolaZTA R o] A
— uto]aEIY o T4 $1A]
y=1[2(3.700m )+ 2(3.330m ) + 3(3.000m ) + 2(2.530m ) + 2(1.470m )
+3(0.850m ) +2(0.690m )] /16 = 2.187m

x = (2.475m + 3.375m + 0.965m +4.585m + 1.725m + 2.925m
+3.825m + 1.050m + 4.480m + 1.160m + 4.340m + 0.980m
+1.770m + 2.750m + 3.730m + 4.520m ) /16 = 2.791m

X 4
Yy
A S
#12 #13 #14 ©
oA oA
#10 #11
© ©
#8 #9
.= =
#3 #4
@ &
#1 #2
L 2791 J
19 3.9 wrolazste Fo x4 94

® 3.29 vpolazad o] B4 A FEehs ks
F38F, Q kN) EdE, My (kN'm) 2HE, My, (kN-m)
165 519

12,670
(=7h

(12,670x0.013)
prel ARk o =4 A 7)E

% 34

HAAE = 0.013m

(12,670x0.041)

nfol A 23 9 =A AH 7E
715 =4 d4AE = 0.041m
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% 3.30 7 vlolazstdle] A8 59

28 dyi da Q/n Myedyi/ 2dyi? | Myde/ Dd® P
= (m) (m) (kN) (kN) kN) (kN)
#1 1.513 0.316 791.875 12.308 5.784 810
#92 1.513 ~0.584 791.875 12.308 ~10.689 793
#3 1.143 1.826 791.875 9.298 33.422 835
#4 1.143 ~1.794 791.875 9.298 ~32.836 768
#5 0.813 1.066 791.875 6.614 19.511 818
#6 0.813 ~0.134 791.875 6.614 ~2.453 796
#7 0.813 ~1.034 791.875 6.614 ~18.926 780
#8 0.343 1.741 791.875 2.790 31.866 827
#9 0.343 ~1.689 791.875 2.790 -30.914 764
#10 ~0.717 1.631 791.875 ~5.833 29.853 816
#11 -0.717 ~1.549 791.875 ~5.833 ~28.352 758
#12 ~1.337 1.021 791.875 ~10.877 18.688 800
#13 ~1.337 0.041 791.875 ~10.877 0.750 782
#14 ~1.337 ~0.939 791.875 ~10.877 ~17.187 764
#15 ~1.497 1.811 791.875 ~12.178 33.147 813
#16 ~1.497 ~1.729 791.875 ~12.178 ~31.646 748
# 3.31 vlolazyd F5 59 vl
FEre A A
. 7NE 2E7x
7 GEA| A AA st EEA A 23 A 9]
sl 5H71= (% 3.24 %)
(CASE2) (CASE3)
#1 457 647 810
#92 451 641 793
#3 462 653 835
#4 449 640 768
- #5 418 611 818
o] #6 404 597 796
4 #7 403 591 780
= #8 410 600 827
j‘j #9 399 591 764
- #10 382 576 816
= #11 373 565 758
El #12 367 559 800
(kN) #13 364 555 782
#14 361 554 764
#15 391 581 813
#16 383 577 748
> 6,474 9,538 12,670
AABE(F7D (kN) 12,670 12,670 12,670
U5 SteaEs (%) 51 75 100
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-4.23770e+002

5
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AXIAL FORCE , kN
-2.93205e-001
B.E8%
-5.46663e+001°
D.4%
-1,0903%e+002
11.3%
1.63412e+002
12.2%
Z,17785e+002
10,8%

0L.6%

-6.52770e+002
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