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ABSTRACT : In this study, to evaluate the long-term behavior characteristics and the loss of prestress force, the long-term measurement
of the tensile anchors in the actual construction was performed and the results were analyzed comparing with the existing estimation.
As the reinforcement member used for the purpose of slope stability or uplift-resisting of the permanent structure, etc, the permanent
anchor should maintain the functions during the performance period of the structure differently from the temporary anchor. However,
as the time passes by, since the relaxation and the creep of the anchor occur constantly, the management for the loss of tensile force
is essential to perform the functions stably. So far, the loss of the tensile force has been estimated according to the reduction of
the prestress using elasticity theory and using the relaxation value according to the type of tension member and the test using the
long-term measurement is limited. Therefore, in this study, the site condition and the ground were investigated for the tensile anchor
in the actual construction and the long-term measurement results more than 500 days was analyzed by installing the loadcell,
inclinometer and the groundwater level gauge. In addition, the long-term behavior characteristics were evaluated by comparing the
disposition of the measured earth retaining wall and the tension force loss of the anchor with the existing interpretation results. In
the evaluation results, the most of the tension force loss occurs within 90 days and the loss was measured less than the estimated
values.

Keywords : Permanent anchor, Tensile anchor, Loss of prestress force, Field measuring, Long term behavior

2 X ATeA gAY B ATEAT g £4S WS Slste] AA| AFH AFY PAS hyoR P ASS
Ak 0} 71 ol ZAutel vla BASkgIth TP v oY B TaBY SAPA S BHOR AGEL B
2 H A o] FEEO| FE70 L 1 fAlsior Giek el A Aol ek AAS] Lol o) efn)
A4 0.5 WAE]7) o] QPIAR] SRS SlAE Q1R Aol that Telt Asdolch AR QY SUS B
28 olgil Telamdn fhash A FRol 1E LeAolUE b olgatel ARl Shov] Al el ASATE ol gl

A% AGA Agolth ofo] & Aol UA| ATH Y WA hos AFEAT A VRS AXsHO
S43A, ZAA B ASRIAS Axsto] Hh 5009 ool 3] AZATE BAstch EG S WA Wl W YA
QY £UE 71E A AT vEFORH PA 7] AFEAS BIISITE BT BhRE] gAY L4290 ol
Wgs, Y £AE o2 gun A SAHE Aow e

=

F20| 1 YA, AF BA, A EA, ARAS, BV

1.A E Ao g g2 713 5t ARgEh] meel 3871kt F A=
of thgt 219 Zgo] o] Ikt W), W o2 A
a8l Foo] F2Ee| PYAEE flste] Eef AMH 7} fle e Tk o 7MY F ARl 2 AR
AL Qs BAA F s ol 7 o] eh(Das, 1990). 7= = ALY Ao Aol =sd B I =
azked W, AAFE B ARS-EE SOl wet 2R 5 5to] A glstoiof it
e H(Lee et al., 2010) *F%%EC’H utet 7 g7 ek g+ Hido] g7l vig e o &2 g2 A
WAR EFT 5 Aok THEYAAE 7M. BRIy ARt T gl ] 52 BAHoR A HE dARA 2
o= YAACR HAsE] figte] ARElE YA RA, AT 7149 871 U 7Ise FAIsok itk webA

t Department of Civil Engineering, Korea National University of Transportation (Corresponding Author : bjlee@ut.ac.kr)
1) Technical Firm DAWON Co., LTD.



~
z
2
&
]
=
Q
=}
=3
g
Q
=
Qo
=}
d
&
—
]
=}
72}
=]
Q
=3
Z.
=]
B
[\
(=3
(=4
=)
~

me oX
fo 1o
2 3
8 =
)
i
23
N
2 o
o
s e
e
R/
-
N
u
e
)
b=}
>

LTI 1

A Ao R RS R wjio] PAFR] 7t x| = st

BAA At ZLefEo A HE AHte R HdE o]

HHA O ARGE T Q= FEi7E 1S Yotk

ALY uhkE Foto] LR ES AR|oh=

Q1 QU= o] Wk} e R4 of vlsf &
] Q1ti(Jang, 2009).

- AIZE o] wheh dEAlold 9 e}

3k = Qlo] FTBAR ARG Al ARV

= 3Qkslal QAT AAA A FAL Q1%

L o]#e AlAo]tK(Lee et al., 2008).

= @3l AAE A gt A7 ASS

of HA|o Wl 9 FA9 Qe EHS S5t

0|5 djAAufe} vwFo =N BA Y A7 AFEAS

7Fersict

flo 2 oo I
_O|L
X
it
i
]I.O
4
ofh
o
A
O
ol
o
=2
rlr
N,
o
2
2
TN\
i
2

ofN ofN mx
~
)

o
o
ofl
o2
hJ
fr

[

ok
lo >
3
o
N,
2

kS
L 4o

P o2
2
o
il
2
oZ
git

% 18 opeh X poV)
= A

M > w0

rg o T.ﬁ

- oy, &
2,

o

ol
f!

AN

ol
-

ol

2 AL ABE BFOE FARAL BEHOR A4
b et glom, dEont ke BA7t YA
otk weba] PEE A deAlE e HESL S
Hoi, 53] L%

A4 RS 9ol TS G AR LS A
st

=2 W] o =aHzlol= of 23.0mo]al Z2AIRES
2 SOt R H A+ ERT 3He 28son, o
LOYAR A XA 2SS AZSIAT: &A1
< Fig. 13} gow, AlgeMe Aol dda), M3, H o4
< FEh AT A AR 9 AL a2EeE 9
gt Ao eor sk

ol
Lot
m o2
ol

o)

wn
|
N
W
=]
lo
N
011
it
1
>
ot
o
)
M 2w

H1
il
517
£
I_J
pach
K
&
il
ol
rlo
5
=]
!
b
(=)
=]
o
ol ol)lt
o
fu
>

Fig. 2. Location of boring survey
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Table 1, Result of soil investigation

Table 2. Ground water level of bore hole

BH

Depth of

BH No. Ground water level k (cm/s) Note
BH-1 GL. -7.0 m 1.26x10° Fill
BH-2 GL. -16.6 m 236x10° Fill
BH-3 GL. -19.9 m 2.23x10° Fill
BH-4 GL. -59 m 3.56x10™ Residual soil
BH-5 GL. 23 m 3.31x10° Fill
BH-6 GL. 29 m 2.85x10™ Residual soil
BH-7 GL. -0.9 m 5.27x10™ Residual soil

Table 3. Result of soil laboratory test

No. Depth Wn Gs Atterberg limit Uscs
(m) (%) LL PI
BH-2 3.0 17.8 2.64 NP - SM
BH-3 1.5 18.1 2.65 NP - SM
BH-6 45 235 2.74 NP - SM
BH-7 1.5 21.7 2.81 NP - SM

No. Soil layer soil (m) Soil property N value
Fill 1.3 Silty sand -
Weathered
BH-1 | ' coere 2.5 Silty sand 50/10~ 5073
rock
Soft rock 13.0 Gneiss -
Fill 6.5 Silty sand and gravel -
Weathered
BH2 | oot 0.5 Silty sand ;
rock
Soft rock 19.0 Gravel -
Fill 2.5 Gravel and pebble -
thy
g3 | eathered |, silt 50/8
rock
Soft rock 25.5 Gneiss -
Fill 0.5 Sand and gravel -
BH-4
Soft rock 14.5 Gneiss -
Fill 0.5 Silty sand -
Residual
esicua 3.0 Silty sand 18/30~45/30
soil
BH-5 Weathered
t
cathere 0.5 Silty sand ;
rock
Soft rock 7.0 Gneiss -
Fill 35 Silty sand and gravel | 5/30~12/30
Residual R
. 4.0 Silty sand 10/30~50/22
soil
BH-6 Weathered
camered |55 silt 50/9~50/5
rock
Soft rock 7.0 Gneiss -
Fill 2.0 Silt and sand 21/30
Residual .
. 1.0 Silt and sand 30/30~50/10
soil
BH-7 Weathored
t
cathere 1.0 Silt and sand -
rock
Soft rock 7.0 Gneiss -
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Fig. 3. Analysis section

Table 4, Stability analysis of H—pile and wale

Typical section

) Bending stress F=0546<1, OK
H-pile
Shear stress F=1,083.87<1,200.0 O.K
Strong axis F=0.14~034<1, OK
Wale
Weak axis F=0.14~034<1, OK

Table 5. Stability analysis of tensile anchor

Losses Jacking Allowable
No. Forces of force forces tensile force Note
@ 1w | W (1
1 36.485 7.19 43.671 85.285 OK
2 39.789 7.4 47.190 85.285 OK
3 41.401 7.65 49.055 85.285 OK
4 44.244 7.95 52.197 85.285 0K
5 47.163 8.32 55.480 85.285 0K
6 46.853 8.77 55.619 85.285 0K
7 46.369 9.33 55.703 85.285 0K
8 46.450 10.08 56.528 85.285 0K
9 43.936 11.09 55.028 85.285 0K
10 18.994 12.56 31.550 85.285 0K
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Fig. 4. Outline view of instrumentation

Table 6. Dimension of tensile anchor

No. Diameter of Unbonded Bonded Total
anchor (mm) length (m) | length (m) | length (m)
1 14.5 8.0 225
2 13.5 8.0 215
3 12.5 8.0 20.5
4 11.5 8.0 19.5
5 100 mm, 10.5 8.0 18.5
6 |(012.7 mmx 6EA) 9.5 8.0 17.5
7 8.5 8.0 16.5
8 7.5 8.0 15.5
9 6.5 8.0 14.5
10 5.5 7.0 12.5
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