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Problems Due to The Expansion of The Existing Road
in Soft Ground and Their Solutions

by
Choi, Myung Ho

Department of Civil and Enviromental Engineering
Graduate School of Maritime Industrial Studies

Korea Maritime University

Abstract

A lot of problems have been occurred during the construction
of road on soft ground. These problems are keep appearing even
after the construction has been completed. Especially more
problems are expected in expanding of the road on soft ground
than new road construction.

In case of "Namhae Expressway 2nd Jisun", it has been planed
to remove the existing road which was already stabilized for 30

years before applying the soft ground treatment methods. It has

_Vi_



also been planning to banking about 5m of ascent from existing
road to meet the standards for road ascent slopes. But, in this
case, it cause damage the near by houses, factories, railroads due
to the soil disturbance due to soft ground improvement and also
cause the increase of construction period, poor workability and
project cost increase.

But, it could minimize settlement by downgrade of road ascent
slope. Differential settlement damage could be mminimized near
by median strip through separating lines. If it changes design
criteria for the allowable residual settlement depending on soft
ground depth then it will be passible to secure easing the
construction  period  through the construction progress
simplification. In addition, the stability of soft ground will be
ensured as well as workability 1mprovement and cost
effectiveness.

However, to expand application of design criteria for changed
allowable residual settlement which 1s applied only to the
"Namhae Expressway 2nd Jisun" expansion construction, the real
settlement at the time of completion of the expansion and the
effects of secondary consolidation settlement should be compared
to changed design settlement, and then detailed analysis should
be conducted.

In addition, researches and feed back will be required for

occurred settlement during operating and road maintenance costs.

- Vi -
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A4 A B Al Awrago Qlste] E44o] AotE: Aow el

otk wEb X Wkalghe]l )3t Smear Effect % Well Resistance 938k AE7F &
a8 AAle e E AFA2 Table 2.67 2t}

Table 2.6 F&WF 8 JEFFn) °l2E &4

E A =
A A} A & 4 Smear Well s
Effect |Resistance
B Uh(Th) =1 - eXp( -8Th / F(n))
arron 3n2—1 w118 u] 218
(1948) F(n) = ln(n)— I
Uh(Th) = 1 - exp( -8Th / F(n) + 0.8L)
Yoshikuni F(n) =2 In()~ 221 dmd | we
al aL
(1979) K
—%%—i )% A AS)
Uh(Th) = 1 - eXp( -8Th / F), F = F(n)
+ Fs + Fr
d 3
F =1 £ )——= =1 —0.7
Hansbo (n) = In( dw) 1 n(n)—0.75 e . .
al
(1981) R d,
FSZ( ks —1) 2 IH(TW)
Fr:nz(ZH—z)%
Uh(Th) = 1 - exp( -8Th / F(n') + 0.8L)
" (l’l/)2 . 3(11,)2_1
; Fn )=y ne ) ==
nowe Lk o4, 2] 2y | O
(1988) n'=nS" ' n= o S—d
k
L=-2 (gt GhEARAS)

Smear Zone9 W= 7|EEE 2 AFRIA wEl ZolE vERY, dF-E
1.5~3.0 Axo|t}. HX|TF AkAut JEd Ao HE%= Smear Zoned HHAE IA
7Hdske A bEAlzte] B e wpeba], AA A= Smear Zone®] W9 w}

e UAZ] TAE 9P stetaly] SAste] EAbA EAH PUASSE Smear
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Effect7} aLel1¥l Onoue™™ & #&3ato] HESIG O™, 1 23} Smear Effect®] ¢
g FS NR A e Aow dd AA A= Smear Zoneo
Wl ek & ARk S-S FiRtete] kSO0 R oqx“311’7]1 EPEAl
Hek PEAlE Smear Zone® FEFS gt FANE ehEAGe] 1.0v] A&
gty 4A9 % Hansbo(1987) 2 Bergado(1991)7F A|¢tet nie} 7ho] wmghey
q o FAG7E AANY] AAEF FAlgeh Zrkal 7 ste] A A o )l
Well Resistance® 1&g WA Sl o] i lolA #It¥ PBD9
=8 Mo 49 0.315~50.0cn/sec® Ak B Al Ro] uwhe} B 2o
e, ha gl whel w8 dagth wepa AAldA s 7=l
A AARE e B b el whE wgEEe] A, Al aed ¢ fle
2 55 #orste A4 0.1~10cm/secoll lsle] FAAIIIe] A AA =
&0l Slth Fig. 2.7 PBDO| T 7ol upe =] Wsts
B Al #$A% ads ndsr) %—aﬂ AtS F7 16.2m, HAE

it

100
[ T T 1T 11
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80 N — — kw=1.0 cm/s
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H 60 N
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wl 40 ~ed
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0
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e RIEIES

Fig. 2.7 %% FAE(PBD)

PBDS e W= Fe o] wigAls @e] o]y witel wigol&e] AA A
23t 7} glo] o= wadlete]l 9ao) wjiA R Site] Basith Ao Hew
=71 ak A ZES Table 2.73 -t}
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Table 2.7 PBDY] 57} 73 (dw)
7 2 A STRAAR 1y g
(dw, cm)
Hansbo(1979) d, = @ 6.62
Jansen and Hoedt(1983) d,= %w 5.20 ©
Felleni d
crenits an dW=(1.5~3.0)xM 13.24
Castonguay(1985) T
. b+t
Rixner(1986) Dy= o 5.20
Suits et al.(1986) 38~64 mm 6.40
Park(1994) d, = w 5.92
FAMGA B A GEe AaAEs ARG o R AT F dod 4
A4S ajdo] AAlo A=A
Table 2.8 PBD9] 43k
T B | AZY WA 743 WA 45474 A(de)
1l 2] & Ej
de
= migio]
o & 9 (A
(AT i P e Q,; H
. r T(:hs Ch
T A H
N
STy
«PBD Wlx|7k0] A '
155 A | FEZCTC 2.0mel*)
A Qb7Faso] A5t

— 14_ —
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Fig. 2.9 &% Al T&EAE

Table 2.9 7]1& Al v+ | 2778 394 & A4S UEhd slojth 1379
A4S 71EE2 A|A + PBD + Preloading &3} Preloading S ®H3jslo] A&
+

Sttt 4,539 AF 7IEEZA7 + PBD + Preloading & °] A&t}

i)
%
el

Table 2.9 S7¢ SgAEg &
D

7} ExE®2 A4 + PB

= o AYA = NEER H) 31
T STA. (m) (m) | S | (hEED
Al 10,045

12+ | 5+250~6+000 750 12.5 1.7~5.4 [h<1m (21%)

1+150~5+200| 4,050 h <2m (42%)
3BT s 50.8 1.2~2.5 ’

(1+570~5+029 21447k 3P h<3m (24%)
48T |5+485~9+060| 2,925 53 0.8~3.0 lh<4m (7%)
5T |0+000~2+320| 2,320 33.2 0.6~3.2 |h=4m (6%)

t}. TPre - Loadingy &% #8747

T o8 STA. 2% | Aga= ) AEx E
A 1,280 R
| 3 5+110~5+170 60 1.7 7.7 ohabaa
5+ 980~6+ 000 20| 54 L P
3 FT L+ 570°1+ 860 il 2 I‘:.L(lmj
4+ 200~5+ 020 820 | 3.4 3.26
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3.1 A2 & oja=ElE 2XMH
(1) 7N1E== AA AA z‘; HE wWe AT As
A= 712 nEE22 XA A T Aokl Ay THe HLESE ¥
At sFARE 1978~1981 7]%5; AMTA FHAA 19.76km T7F = oF 6%
of djFete 1.2km T3 Ak g FH(HA A=Y S A&t YmH F
e ARu|ZTy AL Qo] Fio] omE SO o83 AEAAS Alde How
SA(Fig. 3T W} JEER AU L B2 FE F DA G FakA
Bleom sl B A Al ARuA AL AT Y AA ol 2 AEE
2 AA AAES AAEA

o
i/

BdE

(2) 71EEE 3 PBD Al A HEY HIAY FRto= AH] 59

e Aol | AA Astge] A 5.4m=EA 1978 AAGAE YAk o7 &
A el HBtEZE BAE Flo® FAE=u Xk ofy sk I 9 =9
A Age] Ao UANLAQ] PBD Aldo] Briste]l o] HFZ3a Algo] da
m, olo] mE AlFAA % ARIH] FH(6/FFE ImHF)o] Fastrt

(3) ¢tAHH 7IEEZE A|A F PBD AlF A] Autuge] 2 AP8s 37}
252 AAS AA T AFAuH g FH(PBD) Al Al Autugdoz Qg A%
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(7 Fx1# A" 2 A AFAH 5 A8 AR ES 38F g2 A
HEgo2 AFA, HAA ?%}
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7 53]
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4
a | diaw | Gews | 2
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S e Folz F7) W AEE 98% o]t A v Bodk AL HoF

[}
o, ol A% AT QoA A A £0d
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