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The endpoint of the Yangbuk tunnel constructed at the national road between Gyeongju and Gampo is composed of
massive cutting because the road is driven through the sides of mountain. PAP(Prestressed Anchor and PC Pannel)
retaining wall as a slope stability method was established over this section. Part of the anchor in PAP wall became
broken after six months. We performed inverse analysis through its measurements obtained until that time. An geo-
logical investigation to confirm the condition of ground layering and the attraction force test to find as to whether
some errors might be present in the anchor were made. According to the back analysis, it was turned out that the
value with soil parameter 90% that was applied to the original design was pertinent. In the redesign, the permis-
sible stress in the anchor body was changed from 306 kN to 591 kN and 784 kN and the fixation position was
increased from 11.0 m to 23.0 m. Nevertheless, five months have passed since the exchange of the anchor, the mea-
surement results validate that stable state has been maintained. This research is considered a case that the imme-
diate maintenance helps prevent the slope accidents.
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Fig. 2. Section of Sta. 7 + 300.
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B = S 25l = S Loap
T R ———— AAF (m) AFF m) AAAF m) FFHEE (ton) AFTH (m) 5% cm)
Tpe-A 15 0.80 3.00 5.85 9.00 30.0 8.55 5.13
(1-4%) . . X . | 30. . .
Type-A
0.15 0.80 3.00 7.8 R . 11.25 6.27
(5-8%h) 5 11.0 30.0
Table 3. Physical and mechanical properties of permanent anchor.
BH =F F50TA F100TA F130TA
PC 7EA 08.1 x7 EA 011.1 x7 EA $12.7x7EA
e}, 510 kN 985 kN 1,306 kN
FE32(1,) 447 kN 842 kN 1113 kN
- - 0.6% 7,,= 306 kKN 0.6 1,,= 591 kN 0.6*1,,=784 kN
& 8-35(z) 4 ' 4

0.752,,= 335 kN

0.7521,,= 631 kN 0.752T,,= 835 kN
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Fig. 3. Establishment view of FRP and PAP.
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Fig. 4. Variation of load in each PAP anchor.
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Table 4. Soil parameters for numerical analysis.
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Fig. 5. Real time displacement on max. displacement of
tiltmeter in the slope.
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Fig. 6. Real time variation of load cell in PAP anchor.
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Fig. 7. Real time variation of optical displacement target
in PAP anchor.
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Table 3074 A3 FE5k574 %‘?&0}?01] opdel glsirt.

T % HYAS (MPa) AT (N AFE Pa) WHEEZ 0 ok ()
3 E 18 18.0 225 28 0.33
319 135 20.0 27 33 0.30
A ¢ 1,350 24.0 270 35 0.30
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Table 5. Results of stability analysis in slope.

EE EEE
72 A 47 A7 37 Ag4 A
1<t 2% 3 1% 5% 6%k 1< 2% A 8%t
T+ # F50TA  F100TA FI00TA FIO00TA FI100TA FIOOTA FI100TA F100TA FI30TA FI130TA
v =3 (kN) 272.65 48778  489.15 49458 515.68 53690 46225 45933 74585 74240
g2 (KN) 306 591 591 591 591 591 591 591 784 784
A 3 0K 0K 0K 0K 0K 0K 0.K 0K 0K 0K
Agiel @2

Joll AANLR=
75H9ict B7hHE-2 g4l AlZslo] 2le PAP 98 A
Holl YIRS 3712 AlBsk, /1A EE0] 9 PAP 12 @ | o ,
T 292 RS Frla Algs, ST TRe 4 R PPN I G i et B

G

z}.lé% °§7‘1§‘ /\];g_. 6—]_()33‘]-4_. ]] SUTA(lzllomE )\] 04 IUR 2t 1ga g 122 12\;31 10 120 130 208 2;‘@

zzen

T BAAE 122 ALE FI0TAI=230m)E Fig. 9. Variation of load cell on PAP anchor after reinforcement.
Aste] AAF 3RS S0 Bks sHe Fg. 8% 7t}

SHEA(E)

2 % A 2y 2) APRES AaAst A3t A BRI 9REn) ok

PAP 3o Wr)ilg BAfskn M Fehe Pl adsielslel ol2 A8siel A S Ed, 13
RE ASARE FHY PP BAT, PAPEHS) AL & Aasi] YAAle) ARAE Bl

RFAE AR AR PE @A Fig 99} 73] 3 PAP $& AU 23 Sue) 2% 15

e M 2 27 hY ke BASLE, BAY HEe P
306 kNollA 591~745 kKNS Z 71319}

2 o 4y 27BN AHEE AFAE B FSOTA (=9~

11 mA 2~687HK & FI00TA( =23 m)& 7 51
1) 9z ApHY L‘?—t FRP(CTC 2x2m, 1=8~10m) Al F315 3, 7~-89HS FI30TA( = 195 mE AXE oA

2 B7sla, s p B(FS0TA, 1=9~11 mo2 otk
AAEO] %01}, PAP 6‘4 AE F IAA A5t 5) A&A3= PAP AAZL fdEE A7lddle B3

;‘E

:\V
Ly«

=

=18

el
&
21 begt o]
.
2

raN

o

£
B
1
&

ey

b hey
=
H

1o pnes

L
e
<
«
s peEl e
.
.
.
]
w
™
i
A

w

Py
=

7|

L

i

ryn Ty

o

o Y
e

o T, P

o
B

W4 6/ H
4B ﬁ R R‘ ﬁ ﬂ h’. AR bs
3 '2‘!\‘ -9\' 241 ‘509' '2‘11. '2 |‘ :9| .Z9|' ._.1 ..sl. E XN EERECE] K A1 :’.52 2 z
SR AN AN 2] 2]
_l'il .293 .253 2 3 R ‘291. .L‘|‘ 24 X .291‘ .39|. 259 249 ‘291 2 2a18201 [ 292|292 252 _51. R 592 261 2
o g &

OIS

SELECTE

o AR i« )
¥
s
LN
i s
e

ardnE

::@tm: e

&S

g gi

Fig. 8. Design map for reinforcement of slope.
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