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SYNOPSIS : Recently, a new seismic probe, called "MudFork", has been developed and can be utilized for
accurate and easy measurements of shear wave velocities of soft soils. To expand its use to estimate
undrained shear strength and density, correlations between those and shear wave velocity were being
attempted. Cone penetration tests and a seismic test, using MudFork, were performed at a soft ground site
near Incheon, Korea. Also, undisturbed samples were obtained and shear wave velocities of the samples were
measured as well as undrained shear strength, using triaxial compression test and bender elements. A simple
linear relationship between shear strength and shear wave velocity was obtained, and a tentative relationship
between density and shear wave velocity was also defined.
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2.1 A2 H SAlA

Al AP AAA, SN AFef] 242k 2ol Im, Sm, gmol A Wl (Stelby) 4]
2 A Afseeh ol ALY DRIE AR} N AP E se] & 13} ol 4ol
At AQuUs AFE A Gl ueh 717t a5aa, 2.9 Wslol stk Aega

7)
2RE IIE= 100%, HFS 272 7HA ] 0.60-0.89 99 7FH| 7 AFEE o], Zlolo] w2 7FHH]
W3L7) 2He zuko|t), zpAStEH| 7 A A RT 2 o R uFo] AlRAfF HAHAA nTE Ao
2 #dadn, 3 FRAME AAAFE 3%, AFAEE HEE IRF A3 s Aot E3
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A% smoll A AF T A BE S Jb= Z(fine sand)7t B EHAl 7o) At EUEFW ML
2 7 b o] ZlolW z=w] waly A
KeR

(83: A5 BH1S| 3molA AFHF A AR, T3 A5 BH29] 3molA FH g Hlaws =i
2Pl 7 AR, 223 zlo] smolA AHT Ao R 7 A R)
1. thgek Al59] AH

1l

ad

¥ 1 A8 duky EA

AAAE] A <
m | g
3.2 43.86 35.68 28.82 6.86 0.89

BH 1 5.2 37.57 38.79 29.98 8.81 0.84

8.2 36.43 34.18 27.37 6.81 0.71

34 38.96 32.03 28.11 3.92 0.72

BH 2 5.4 42.41 31.66 28.64 3.01 0.86

8.4 34.54 31.57 29.30 2.27 0.66

3.6 38.82 32.03 25.87 6.16 0.71

BH 3 5.6 39.65 31.96 28.07 3.89 0.71

8.6 35.22 32.46 25.36 7.10 0.60
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2.2 MERIE £3F

g ASUSFAAUU AE)s Fadste] vl ZdeE SAST o] AWk HlaA] bge
A} Z(soil skeleton)E 2= A EZA HAEML)SA, A4S (recompression technique)©] &A1 A ulgk
8o adAY Ao duste] FHFESH ASshe FHTEFSCE AYF st AGA =
i 14~47kPal] W R Zold wel Friskal ok % 2% 7 FAAY, FA9 FyE AEd 1
H], AjskSol AR&gh 53 o 5, Add Ao &5, AW s, SAAY dEed tig g E 7
o] FEro] k. &, AdHF A Fo] AdHEEE Ao AHsr|E gtk zlo] 3m oA
= AFF BH1S FAAlE el dAokstal A5 BH29F BH3S SAA|= HluLA] dgh 310 = ojH]
Hol, A AR L] Wste] og Fo] Aut, 11x 2§ (desiccation)ol]l oJFF et o] FEF AoR
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Dl A F& BH29F BH39Y zlo] 3me FAAE thA #Hotds Ao g wudct zlo] smoj A=
B 9 AET Ao}, Y= Zolo o o] HA/F F Holrh, Zo] sme] FAIA|E= vluA o
A4 e AEZF SAHEJAY. o] A BEXE FHoA ZAE Ao} o] =AHL

2.3 24z &9

Aot A(cell)e] FAIA w3 (base pedestal)t #(top cap)ell zHzb WA e} 7kx]7] Wy AgHE
(bender element)E F2rste], Ak Hel FAAY dAeuEEE SA AT WA LM E S (source
element) 215228 7] (function generator)e} °‘§i7](power amplifier)& A}-8-3}e] 30-50volts, 1.0-2.5khze]
g oY BEASE TJhsstel dduE dAetal, FAAS HWEFo R Aol A7) JdWE
(receiver element)ol] &3t AuutsS oAz ~mx g AFFH(ad 2 FF). e FES 93 AY
9 a3 kst s Ads A3 S dadsE A5t 19 3& A58 BH19 3mell A A
g FTAIA(BHL-3-1)9] AYFH A5 deka 7| Folrh. AYSH A $o Az =e Al {H(shear wave
arrival time)> Z}Z} 3.77msec. ¢} 1.46msec. ©|t}. W }e} 7HA]7] /\}01,] A (FA A Dol Wiy A
ZHE Zol= A ethE o] AuuigdAzto g 7Hzh yiro] Aukuds 223m/secet  57.7m/sec.”t &
oJAiTh o] HuuEk F7hs FAIAZE ulghel] of& o] kE ATyt vhAl AgFE o] el FUkeE A
< 9gugt}h. o] B gEEE _JWPE% Aol A Aol A AT ¢k vl EAEAT vE FAA
o AstH: AFY AdHEes F 20 QT

Receiver——» |

rIOP

Specimen—>p Power Bender Elements
AmI|f|r

Membrane—»| o f

Source > ’i’

1 [ Travel Time = 3,77 msec
Vs =223m/s

A%E #
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9 3. SAA BH1-3-19] S d5o] dav 75
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A | e A AGE A ALE F |0 oW 5
NFE FAA A= TF | e [T F F ATuEE douss dugs H] a1
(m) | (¢/m?) (0., kPa)|  (m/s) (m/s) | (Cu, kPa)
1-3m-1 | 32 | 1.79 |1.02| 33 35 39 10
1-3m-2 | 3.2 | 1.83 |091| 34 21 57 7
1-3m-3 | 32 | 1.75 |0.83| 32 14 25 5 aLgko] Al
1-3m-4 | 32 | 1.75 |081| 32 26 23 3 aLgko] Al
BH 1| 1-5m-1 | 52 | 1.86 |0.91 44 59 84 15 seam= 3t
1-5m-2 | 52 | 1.90 |0.85| 44 78 108 32
1-5m-3 | 52 | 1.90 |0.77| 44 85 115 28
1-8m-1 | 82 | 1.97 |0.65| 62 79 106 40
1-8m-2 | 82 | 1.92 [0.77| 61 66 116 27 agho] Al
2-3m-1 | 34| 193 [073| 35 66 93 32
2-3m-2 | 34| 195 [070| 36 86 104 37
2-5m-1 | 54 | 185 0.72| 46 25 129 42 Siltd 25
on 2 2-5m-2 | 54 | 1.72 [100| 45 15 102 31 Siltd 25
2-8m-1 | 84| 198 |059| 64 124 123 47
2-8m-2 | 84 | 191 |073| 62 41 115 30
33m-1 | 36| 1.90 |0.73| 35 68 87 27
33m-2 | 36| 1.92 | 068 35 66 101 26
35m-1 | 5.6 | 1.84 |0.77| 45 16 116 30 ago] Alg
o s 35m-2 | 56 | 1.84 |0.65| 45 19 63 11 agho] Al
38m-1 | 86 | 1.97 |060| 65 46 106 38
38m-2 | 86| 1.96 |059| 64 64 108 41
3. SFEAIH
1 2 Al

Aol EAAS a9 49 Zu di=f zlo] 2m A= A x 2
(desiccation)ol] 2Jaf D H AL, L o]dtoll A= Zlolo] wt Fwrt 1xH o R Frteks A A
HES 54¢ wolm itk Zo] sm el A wejgt AEL FAKo] grk AN O R CPT 2
S} CPT 39 ZAFgko]l CPT 19 #EY AA FAHL Avy. 53] o] 4m 74A= ¢F 1.5-2v] 714
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zholupar gtk ZA 4 165 AMESte] dF AT E(Cu)E Alxtete] AUl Akt Zeo] ZAlESIth
(1Y 49 2.E®). e Zol@m)el FNHel AP% waksh Zo] smel FAZ] FFL P v T
A% 155 FEA grolw, A AgT QY e ARBEI AEAJG. E=F FAA ALFHol
o] Awtol A= aA]l wd=i e r JriEn, Alg AxE TS o] AHhe i AW
29k (profile)e LRlIA F2 A oR EASHS At oz At HAE ANk vjuj7t
Lo FadAsts B4 cp ratio)7t st AdEAES] AT 8Y W c/p ¥ 0.120]t}
o] H] 0122 HA G F=F 1.88t/ms AMg3to] 7t zlolo FadAlste S At AW =EE EAS
Ashe.e% el 4A), o] Awel uE Zeadd A vHA ®ahw gk o] AW MLE ¥R
He AEAS b5 x5s Autew Wkel A Ert Ak fd A E(clay)d gtrth 2 Holtt
qc Cu, kPa Cu, kPa
0 1 2 3 4 5 6 0 50 100 150 200 0 5 100 150 200
0 0
1+ 1
2 2
5 3 7'I
3 é& 3 &E . AT
g4 e 4l £
- - =
857 g5 2° b bo
) a a \
6 - —CPT1 6 6 [
------- CPT 2 '
Tr - CPT3 ! T
g | & 8 g ' OBH1
o OBH2
o o ABH3
10 10 10

3.2 3ig Etdml AlY

H MdE #YY S5 ZZH (probe: MudFork)E AR&ste] m 0.5mutth AdaEEE S5451S]
t}, o] TRHE F Efo|=(blade)E ©]FoiW EQ A(fork) FElE, 3 Eloj=o= WA dAyHE,
e Egol=os A7) deWEE HHsth. o] LR HE SPT(standard penetration test) =X (rod)
2 AYAA 7, F EdelE AlolE Byets AuuE ASstY dunsEes A&ty 5 3
Z). Ads 25 A5 dduEs As e Au AgY Fdsith o] ZaH o] ARy A
ol digh A FaEdA(FHAR £, 2008)ll lom, 7| = AW #AG Aty 19 62 A%
AvtEr s AWAIEEY g7 TAE oz A% wrjds d3A glo] FA R Waksie AAH
Btk 2m ZHeolo] #Fgke oA Fo AAolar, o] sm ko] F g FAFT gtolth ]
23t H 54 BstE A, @] AddEEE Zolo wel dapH oz Frhsta vk AUAIE
HE AGSH A5 AdgEE F7HE BHAFa Utk Zo] 3molAE ¢ Ak w74 AAE W
ste} zlo] smoll A= FAS o s Wol A gke] At wizriAl® AA7E A, zle] 8mo
Mo dadde e BT o olegh ARl wistel FAA AJEe] AHA HHHGEE 29
Hagh Fx)0 8 AYgS Fo AduHEE XYY, 4de] 43 de AdusEs T299S
Q&% g tAl EAIEAT o] A H& AL o] AREE U Edte AHiEE TERUS
A S o]t
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Aol We ALYNEES o] &8 AT T2 1 (probe, MudForks: B H)7h Ao} gasha 4
A3A Aepute] AvEEE S4% ¢ A At A SRR 2 4uE duwls
g3, FAE 43 P ARFES} YEAANE AT S de s AP AgA sgol
g Folth oleld WS s Aol & Aok AP o] MudForkE o] 83 AFE
AB BABE FARL, ARE AR el AEAHADN WAt WY AJWER FA
Ae AustsEg g5 o Anzre dyEe Audus dvdsre FuEAs, Qws
Adstere] FRAE FAsdG o AFM we AR obyst vt

1 A9 AEAML) FHES] AuFrE Adstenmst A v @A Aok

2.0l HED FHEE AW A PES} UE AFS Hel, Urs AusEr Juude 29

Y4 Sl Ak

Eok ARl A AvE,

4. 1A A o] defHnke AE G Al wheh th2a, R ghe o] 7] Sl 5 Wt
Astel, =24 AR AUAR Adtze Al ANte] B4 dhefe] FEe], o ©Ad
AEE Washs slo] vt ain

5. 1A ] AFAEE Fpdo]l v Tk A Hke] 543 fARE AwS wolE AR dd
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