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10.70tf/m%0) o)), oluwl o] Ha}eke 19.635mm= AU AFE 2] AA 3}
Zo IS ALgste] AArst A 16.37t/m R AAEYP oM, o= FexxYES ¥
R Aslete g 7] ANk sk At o] wiEA] HQd Zow FokHE
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Abstract : We performed a non—destructive geophysical survey such as an
elastic wave survey, electric specific resistance survey, plate loading test, etc.
in order to grasp the structure and status of the ground around the pillar gate
and to provide the directions and design data for preservation and maintenance
during reconstruction. The result of electric specific resistance survey shows
50—1300 ohm—m range of general electric specific resistance distribution.
Besides, the positions around 1m south of stone pillars, between stone pillar
No.3 and 4, and 1m north of stone pillar No.2 and 3 show abnormality of
relatively lower electric specific resistance than their surroundings. The
abnormality of low electric specific resistance appearing between stone pillar
No.3 and 4 shows consistency with the abnormal section appearing from the
result of elastic wave reflection survey. The result of a plate loading test
shows that allowable bearing force 1s over 10.70tf/m? and the settlement
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amount at this time was calculated as 19.635mm. The design load during
reconstruction of pillar gates was calculated as 16.37t/m*® by applying
assumption values, which is far more than the allowable bearing force, so it is
judged that a measure to strengthen the foundation ground is necessary.

Keywords : geophysical survey, seismic survey, electrical resistivity survey,

plate bearing test
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S% El, E2, E3, E4, E79 SHA(FEE & HAeta, T3 72 Fe] T
E5, E6, E8& AAeto] % ®AF i (Wenner Array)~ AAEFRAT. 2 S
dsiA d=3E42 0.5m, S83HY] 42 0.om=E FA3F &, olFst= AFH=(Cl,
C2) AYA=F(P1, P2)S AANFAL A5 AFAHS F]7] °6H gk S3elA 4 34
HHE sl on, ST A &S AF 83 WhHE SACE A HEAS
718tk SR AT AFAS 0.5~3.5mE AA F7HA7]E dusdies g8
skl A Ak 22k AVMAE F2E Foteksitt

AR S FAS A AFE Alyuidel 9= ER7] 8] A3 (apparent resistivity)
TS FEste] SAMS FARIVMAGAR Ak, dFE pES ol st HrHE
Ao el X5t B4 WA TS EAITOEAN o]Foxint(7d, eXE, 17
2, 2005). T RV HAZAE 7k SAER AYste] AV EE 28kl

(A7148, A9k, 2001).

(2) &g 3tEAL

g5t gate] o] &8 A d—x17] widH A4S end—on spread®Hs ©]&3IA L
H, =49 ®AF R1, R2, R3, R4, RS, R6(F51EE) 3 WM BARS 17, 805
HE AAsF o, 7 A tst dA| Spread (b -HFS5F 7)) ol 12m=E
AAstdeh, 37 HAL 0.5m=E SR ow, wubdy H XSV AR wE
R1~R6< 3m, r7, r82 0.5m= 34t} (Table 1). AFEH oYX YL 2kg HE AL
stlom, 13] 84 & T2y e Y& dFsta JRE 7|5ste] SR EE-33
o 7317]= 100 Hz8 4417] (geophone) & ©]-&3t¢lom &/ 37|52 GeometricsAt
°] STRATA View system(24 channel)& ©| &3ttt EAlel] A88 A5 SWT=
Table 1° Alstitt. & S wet dojxl Atz ko] ofeatg= d%
oA YAY ARE AFEATG(H3I] G, Avkd, 28, 2003). =4 A5E 7MY &
AARE AYolx AA3 I712 FHsto] 22t 2% A7 (first arrival time) S 9] o]
TFATAE et SHE FAISAA 7717 GetAl= e wrel HAaA
THl= ol &3 HA A V|&7Is dHe ek A 1Y EV‘*-L} T 7F Fo
TS et B 2 Aol e AEEZEINS olfste] A5 SHE FASA
CEHYH AA SA49 24 B9 SR EIEE A4 }Oﬂ‘ﬂr(vxﬂﬁ} A REZ

Algh, A9d, 2003; ﬂJ—’F /HJ . 2x1E, 2005). @AY v T RAMGEE 2]
T 99 AR A S RE WA SPA4RAA 05me F4A A4S e
Evdo]2g ATk 46‘9 Agef djate] o5 xdn AHYL Bkl AFE F
W Aol o WA g AR E A A St

(3) BRAHAY
B AFE TR AUES stetsb) S8 AVAT GA A, o A
Ao olg wolt Uhzol dsiel BRASAYE FASAL. DAL 52
sh7] $l8l 29149 f71E0] WAste] Qi BEFS o 10~15em Aoldl F A
§4 e el FAZ 7k A8 30cmel AR AAGY o, AAFAR ¥
de1e Agatah. FRAFADL Aeks] A AN Fuh Bbd AR A
AHAZ) kel ok IR O5Um) & A AR AAT F ol Ao
o 9Re AV Astwel A2 e P oY AN AgHI Qo

=

_4

e X 2
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NAE stes A 7RI HstEgE SHske AR AstiE ARES
w Z

;[_L
o HAstF =4S Ast A 1, 2, 4, 8, 15, 30, 45, 60Entt =4 7 dAE=Z
AsteFe] Z=Hol A AR Htty AkE uf o]F FEAHFOFE Y.

Table 1. Acquisition parameters for the seismic survey

acquisition parameter SAIAF AFEE B9 BXA

source type 2 kg hammer

number of channel 24 CH

natural frequency of geophone 100 Hz

geophone Interval 0.5m

near trace offset 3m(R1~R6) / 0.5m (7, r8)
record length 0.512s
sample rate 0.125s
notch filter Out
spread type End—on Shot, Pushing the Cable

3. XegratHoiA
(1) 718 A &AL

ARy e £ Bl s a8

7]
e T WAL A el A

DISTANCE (m)

DISTANGE (m)

Fig. 1. Resistivity map using the wenner array with

pole interval 0.5m
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(2) " TFEAL

gl A EALe]l Ay, S84 A AREe] X S B 152 104~698
m/sec?] FHET APt AL ES 7, 2355 T01~1176m/sece] w4
£ 2 7k EZElol(Weathered rock) &, 352 1212~1890m/s2] B9 &£ 5 zhe=
A2 (Soft rock)ZFol dMFsl, 4 52 1904.0~m/s9 BT H£EE ztE= HES
et Zﬂ7wh_5i§f%$fﬂl%ﬂ2%%}% He A %3F 0.10~5.44m, 2
=3 353 AAELE AZE 1.39~5.63m o], 35 4F3+ AAHELE Az}
159~729n17hﬂﬂV4 ol Eth(Table 2).

ofjr i, rﬂ ~

Table 2. The Velocity structure of the subsurface of Iljumun Gate

Line P—wave velocity of layer (m/s) Boundary depth(m)

(SN) 1st 2nd 3rd 4th 1st 2nd 3rd

R1 198~700 711~1157 1251~1878 2160~ 0.14~3.78 2.38~4.31 3.32~6.79

R2 124~606 740~1142 1212~1868 1904~ 0.26~5.44 1.74~5.63 2.31~7.34

R3 113~579 714~1142 1212~1860 1904~ 0.21~3.27 1.65~4.91 2.37~5.22

R4 126~689 754~1000 1337~1818 1904~ 0.10~3.60 1.68~4.95 3.01~6.50

R5 117~666 741~1176 1212~1632 - 0.65~3.26 1.39~5.38 -

R6 104~689 701~1176 1212~1890 1999~ 0.40~3.28 1.99~5.45 1.59~7.29
(3) H#A A
AFE FWANY AN W PehEe gete] FRE J2AA Eel o Avg
gl 9 T xFA ‘M ANAEE AFst7] A8, 47 HFdF-Aed dish 58A4x8
&5 (P)—HaH(S) FAMS Abgsto] Attt A A9 AAsES 42.46tf/m” 7HA
dAH o2 A stst %E AAdgEs Holx] o3, dHYe HeE= F 19.635mme] H3}
Fe HoluE H JZxARkef| A Y FEFS SHSHA skt wEbA 7 7] 2A]REe
HFsEr e FHGFor & A9 FEAAHLE 10.70tf/m” o] o FHE, o9
AetEEe 19.635mm= =4 E ek

4.

B ATE EaAEe O] ATEs gAE Aol 97 Bafate wE W
SO W U AAA4RR B8 B0 SUChRA AR, 2001, AFE 9
HEe] 2)dl % 49 A E J].ol-;].jl AN HE, BS59 vk w MAAXEE AY
sl I HHo] itk V|ZzepARE AFE T Ak 54L stetely] gste] @
st A AR, BRASAD o vlsha] ATEABAE ST

1. $94F Q7% S0 B M 5248 wu glon, B vnd AHo

@ol s glon, B A A vt 2

@ | @ ® | @
=B
478715 Trench A Trench B
AlZ37) 340 X 100 cm 357 X 60 cm
- A SAMS wy, EYGYAE vlud AMES wWo] 2%
EZSH - 71E 9= 23
— Efye) x7)e} 79F =7t & 3%
- H 36 cm ZHo|E B - _
Z243l9] Othgjo] %ﬁﬂ@]} ) At 73 cm At 62 cm
7) 249 st A o7 o] R FFS Trench A%} t& 5453t
AR t}= EARSh =Y
Eddd Al BT st 07 o]Fojx thE WHl= Holx obs
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m/sec® FTIEZ st @IS
E5 5 Zh= E3ld (Weathered rock) %, 352 1212~1890m/s9 ©d 1 £5 5 Zhe=
Ao (Soft rock)Zol siE3dly, 45 1904.0~m/s2 BT £EE zlE HEOF=o
dgetct St AAAE FxE AHRd 159 23530 AAES AxEet 0.10~5.44m, 2
3 35 AAWLS A xS 1.39~5.63m o], 35 453 AAHLS A ®E 1.59
~7.29m Zlolo A FlH T},

3. A7IvAgEArd s, AdrAel A7in AR ¥ 50-13000hm—me] WIS HAF
Ak R AFE MFE FEE 1m, A5 3HI 49 Apo], HF 2w 3 5E Im
AR A FLARTE vl A v A7NA G o] S HolFal Qlth A5 3T} 41 Apo]
ol Yehts e 7R A o) g ul kAR AR Ibol A vEhe o]t

4. BAAANE A3 3 EAXF& 10.70tf/m’o] o], olwj e etz 19.635mm=E
AT AFE BAA AT PEAE AEste] AAE A9 16.37¢/mE A
15910 A

s glomn, ol FEXAHE B AR T EA k] g Zstr Ao viEA] A
Q% Ao P

5. 't BAL AVIWIA AL FaAsiAl e A, AT B 7] 2A ke i &
Aol Hebkom, ofe] whE Z]ZANke] i HAV|EIH] FHEojor & Jlow
ket B3 BV 2 A8, AeF S Asetolor sk E3Ae e getst
of AE&712RALAR BOAZ (JAAE, 544, Zva)) e& dEdlord Zow
dekE Tt

2 N28
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