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A Field Case Research by Construction Management of
Underground Excavation Construction
Using Inverse Analysis Method

Hyun-Jung Park"

'Division of Architecture, Silla University

2 o B ATolN: EAA NeREA ol AW Qi AshHlHel ofste] HEHE oEstn AZAR
of W@ BHFonA. BHEE o4 s|Ye] AL IdE AYIT, BUT 2de] BN ARHo|n wH
1

¥ Sl

B ol 4 S Aud Uk A UA DAR A S8 48U AR Sl AN
STk £ X BRI BEY e AuE mEsg
U el WAL A A G Aol wett), BAAL, olold £ HAAPEAE 3
3k AXAIAk sk, aheigulo] 44l QiduiAlet Slehs RANKINE Eqkzdut golshA Z2shiie] we)
A WA A Eoke] HolRyom Eete] FEP} o]Roixy] wiie] 42k Weiel RANKINE &
oF A gel iRt AFF Avk Basih Ten BAYS A Bae] ARn A5ele ABE net
"ot Aoz wostt

ikl
B 7

)
op
L
oo

Abstract In this study, we compared and analyzed the displacement of final excavation with measured value
through an inverse analysis method used in urban excavation construction. We maximized the effectiveness of
the inverse analysis method, and plan to achieve cost-effective and practical construction management in the
field with identical conditions. As the first stage, we suggest an example of a field which has the inverse
analysis method. We applied the inverse analysis method to three different fields on which construction and
measuring were finished. Of these three fields, two fields showed a very satisfactory result. However, in one
field, there were significant differences between the analysis and measured value. The result of our analysis
indicated that, we should unite the conditions of the inverse analysis method and field construction. We need to
thoughtfully reconsider the RANKINE earth pressure application in a triangle type. This is because the
uniformity of earth pressure is made by its arching effect, in the condition of the displacement of lower
underground occurring widely, which is differentiated with the earth pressure conditions of RANKINE, even if
the slurry wall has stiffness. Also, when recalculating the soil parameter, we should emphasize the adhesion of
the weathering zone, and give experimental consideration to ground water level.
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[Fig. 1] Floor plan & measuring points

[Table 11 Soil parameter of modification

. Yt Soil parameter kh
SOl 1yer |’y [To ) | 0 ) | (tFm)
Burried L. 1.9 0.0 25 1,200
Silty sand 1.8 0.0 25 1,400
Silty clay 1.6 33 0 1,213
Sand gravel 1.9 0.0 35 5,000
Soft rock 2.5 5.0 40 12,000
GE AAA AN, A Y SRR
Table 29} Zt}h HEE= GL-19.5m71A] A8 21 A=4
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[Table 2] Initial ultimate section force of slurry wall

B.M(tf - m/m) SF

(tf/m)

Depth
(G.L,-m)

sec.
Rear

95.231
234.573
123.248

Digging
95.2314
346.463
234.573

0.00~12.00
10.00~24.00
24.00~36.00

96.019
204.717
96.919

slurry
wall
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[Fig. 2] Comparison displacement of section I-1
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[Table 3] Output of inverse analysis method

i i Max. diisp. (mm) |Max. S.F|Max. BM.
gelne s Measure | Analysis | (tf/m) | (tf - m/m)
G.L.-19.5m 106.0 110.1 73.93 227.77
Anchor
(GL-23.22m) - 139.79 105.15 301.88
Non anchor
(G.L.-2322m) - 148.6 128.01 336.43
-1
N Burried layer
b Sty sand
[bigang |
-V

Depth(G.L, m)

inal excavaton|
(GL-23.22m)

Shear Force(tf)

(a) Shear Force

Silty sand ‘

7| <=

\
Digging
1%

Depth(G.L, m)

Sity clay

—Digging B.M
—Rear B.M
Andlysis

00
Bending Moment(tfm)

100 500

(b) Bending Moment

[Fig. 31 Section force when anchor not installed
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[Fig. 3] Floor plan & measuring points
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[Table 4] Soil parameter using inverse analysis

Ysat | Ysub c ¢ kh
See ) | ) | @) uhd
-1 | 14 I-1 -4
Bury 1.8 0.9 0 28 11 | 1800 | 1000
Weathering
soil
Weathering
rock

2.0 1.1 15 | 30 | 23 | 3000 | 2200

2.1 12 40 | 35 | 35 | 4000 | 4000

Burried laver

Weathering soil

Digging

Depth(G.L, m)

Weathering rock

Digaing depth(G L~17.5m)

p.
Displacement(mm)

[Fig. 4] Comparison displacement of section I-1
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[Table 5] Soil parameter using inverse analysis

Sec. Y‘sa; Ysul33 c , [0) kh3
(t/m’) | (tfm’) (t/m’) (o) | (Ym)

Bury 1.8 0.9 0 24 1600
Sand 1.8 0.9 0 27 1900
Boulder 19 1.0 (sub 1.5) 40 3300
We"‘stcl;‘;ﬁ“g 20 | 11 2.0 35 | 3300
We?iiﬂng 2.1 12 50 40 | 5000
Soft rock 22 1.3 15.0 40 6500

DephiGL,m)

Burriod layer

sand layer 1

Boulder laver

Sand laver 2

[Fig. 6] Comparison displacement of section I-4
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