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Abstract

This study verified the stability of a high-strength combined buried pile retaining wall and its appli-
cability in the field. A cast-in-place (C.1.P) retaining wall and the high-strength combined embedded
pile retaining wall were compared and analyzed numerically. The numerical analysis assessed the
ground behavior and stability (and thus field applicability) of a high-strength combined buried pile
retaining wall using data measured in the field. The experimental results showed that the cross-sectional
force and displacement of the high-strength bonded pile retaining wall were reduced by 13.6~19.7%,
the shear force increased by 0.7~4.7%, and the bending moment increased by 4.5~8.8% relative to the
values for the C.I.P retaining wall. Examination of the amount of subsidence in the ground around the
excavation showed that the maximum settlement of the C.1I.P retaining wall was 46.89 mm and that at
the high-strength combined buried pile retaining wall was 39.37 mm. Overall, designing a high-strength
combined embedded pile retaining wall by applying the maximum bending moment and shear force
calculated using the elastic beam method to the site ground was shown to achieve the safety of all
members, as member forces were generated within the elastic region.
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Fig. 1. Cross-sectional view of high strength joint buried pile retaining wall method.
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Fig. 2. Planned floor plan for construction of earth retaining facilities.
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Table 1. Results of calculation of the ground constant by stratum

. . Ve Wsub Cc ¢ k:h
Classificat Remark
assthieation (N/m’) (N/m’) (kPa) (deg) (KN/m’) Cmarks
Sand 1 17.0 8.0 - 22.0 13,000
Sand 2 17.0 8.0 - 25.0 16,500
Gravel 18.0 9.0 - 32.0 25,500
Weathered soil 19.0 10.0 - 33.0 27,000
Weathered rock 20.0 11.0 30.0 35.0 45,000
EHA M S
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(a) Numerical analysis cross-sectional view (b) 3D conceptual diagram of the analysis section

Fig. 3. Interpretation section.
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C.LP tj4lo] PHCEER A& 2 2 PHCEE2] e AlE 2-g5}ojof gt
o] AzEANA EAAG E,Z 35,000,000 kKN/m> 0 2 12511, 7| AEEC] EPAAI4= Table 2

ol A mel2Ed =9 Fo SAGS A gator.

Table 2. Physical properties of prestablished piles applied to high-strength coupled pile earth retaining method

Classification Pile Remarks
Compression breaking strength (kg/cm?) 800
Compression breakdown deformation (%) 0.25
Flexural tensile strength (kg/cm®) 75
Tensile strength (kg/cm?) 55
Modulus of elasticity (kg/cm?) 400,000
Modulus of elasticity (introducing pre-stress) (kg/cm?) 350,000 35,000,000 (kN/m?)
CREERP coefficient 2
Construction contraction rate 20 x 10-5

Table 3-2 SHAA] 5285 C.LP ZHtoH¥} 173 e A} vl 5 S2o]H o] Algde Lehd Zlole}, = ZHfolH K
H'Y 300 x 300 x 10 mm, t = 15 mm 2 A| 2| %[, T Ao o] FupolH 2 A= FA2| E PHCEFC2 Z|A|H

oh. B 2742 0.5 mo] i, 2 Ehe SFRHIokE 12.41 m, 8L 1.5 molch

Table 3. The specifications of the retaining wall

i Installati h  Hori ] i
Classification Shape Cross section Material nstallation dept orizontal spacing
(mm) (m) (m)
C.I.P conversion

C.l1P . H300 x 300 x 10/15 SS400 1.0 3

section
High- h joi PH i

{gh-strengtn joint Coonversion 300 %300 x 1015 S$400 335 3

buried pile section

A BA
Table 4= | H A Q] AlY-S LreRH Ao|th A EAE=HE] 300 x 300 x 10 mm, t = 15 mm®|1l, AJZ-& S|
2] dol= 1 AEAY7HL.0 m, 2T A BA7F3.35 m, 3T A/ HA7}F6.0 mo|th C.ILP S2to| ¥y}t 174 % At nfjolahE 3

=171
sfo]u} mxEolA] FUsA 2§ wgck

Table 4. The specifications of the strut

No. Cross section Material Installation depth ~ Horizontal spacing ~ Symmetric point length
(mm) (m) (m) (m)
1 Strut 1 H300 = 300 x 10/15 SS400 1.0 3 6.5
2 Strut 2 H300 = 300 x 10/15 SS400 3.35 3 6.5

3 Strut 3 H300 x 300 x 10/15 SS400 6.0 3 6.5
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51491
51491 AREA I ZH 5-910S 123190t 2|5 THIE TS 9.807 KN/, 27] A|514-91= 1.9 m, et
o] Z9J21= 6.85 mo|c}.

Aets 9 B4

HjH E Qo] AAIslE-S A1esa8 w2 wAA7 |58 (KIBSE, 2018)0]l AT E 34 i o] A}ek515 12.7 kKN/m*S
2451t B 357 2/AA|71551(KSGE, 2018)°]l A% Rankine-Resal ©] EQF AP 212 2] (1), (2)2F 2]
T, TEEY R Lo ARESIAT:

- FEEY
= : 2 °— 2 —2-c o__ 2
P, = (g+~h)-tan’|45 o |~ 2-ctan|45°— 0
* T EY
P, = (g+~h)-tan® 45°+§)+2-c-tan(45°+§) o

A7VA, P,=FEEX(kPa), P= 5 SER (kPa), = TSk Pa), = &2 AT RN/ m?), his A 3EHO|A

ES71A9] Zolm), c= &2 HAR(kPa), o= 2] WiraFEZC)olm
A3 2 sz
Table Si= Fato] 7] AIBTAS AT Zolek. Sfola1] Sbg AR A5 To] Baio|D 2, 22 ol %

7
o 722 A BEAS AESHA etk

Table 5. Establishment of construction stage of earth retaining facility

Stage Excavation depth Strut Wall, Slab installation Temporary load Earth Water
(m) Create  Dismant depth (m) Action Release pressure pressure
1 1.5 - - - Overloading - Rankine O
2 ; Strut 1 - ] - - - x
3 3.85 ; - - - - - x
4 - Strut 2 - - - - - x
5 6.85 - - - - - - x
6 ) Strut 3 - ) - - - x
7 ) ) i i i Empirical earth
pressure

Table 20| AAE Fafo|HS 22} 2851l A H A= & 371400 218513t AlE 12 A= 220 1.5 m7kA| 9] =

=171 =2 1
2o, MpAfSHET 49 Z1¢] 3 Rankine B2 2853t Al 2THAl= 1 2| R A 0] Algo]™, AlE- 3 A= 3.85m

o
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dto] FHH] PR E O] H-9 2|4 4.5%~%t] 8.8% A= S/t A, A2 X4 0.7%~FH 4.7% H = S7To}
At T Q= 24 13.6%~2H 19.7%7} A5H= A Bt
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Fig. 4. Comparison of cross-sectional forces by construction stage.
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Table 6. A study on the entrance depth of earth retaining wall

. . Active earth Passive earth Applied
. Applied construction depth Safety
Classification (m) pressure moment ~ pressure moment rate safety Result
(KN - m) (kN - m) rate

CLp Final construction stage 5.56 1,790.0 2,695.2 1.506 1.2

- Pre-final construction stage 8.56 4,477.4 8,282.8 1.850 1.2

High-strength Final construction stage 5.57 1,790.0 2,706.0 1.512 1.2

joint buried pile  Pre-final construction stage 8.56 44774 8,282.8 1.850 12

TE=7|ZAA71ENE(KSGE, 2018)°] AIA% Caspe(1966) .02 HESLO™, 11 Avk=
H sleRe AEPEDE Zato]Ho] ) 46.89 mm, 174 A%t miIWE SHfo]Ho] 39,37

| SEPEEE SatolHof| vof] Xt ZJstto] oF 17% F = 2 4P| 1
A1) ek AP 2l AP =317 ] wiizelo o] = <1sh A

Distance from the wall(m)
o 1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 18

-10
-20

-30

Settlement(mm)

0 -©--C.LP.

=B-High strength joint buried pile
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IZE AT TS F20| S| SAHE M AR 2 A
M, =] FRHE x C.T.C 3)
)= Table 791 A 71/ 550] AP RAE NN & w774 (KIBSE, 2018)¥ S2o] 7}
[FAAI7IHKEC, 2005)0fl AAE 7Tz it 51-8-8-857 Al 1.55 2-851e] HESISI
= FEEHE x 7P SS AL (4)
Table 7. Crack bending moment and shear strength of PHC pile
External diameter o Crack bending moment Shear strength
(mm) Classification KN - m (- m) KN (t)
A 54.0 (5.5) 148.1 (14.8)
400 B 73.6 (7.5) 187.4 (18.7)
C 88.3 (9.0) 204.0 (20.4)
A 73.6 (1.5) 180.5 (18.0)
450 B 107.9 (11.0) 227.6 (22.8)
C 122.6 (12.5) 2482 (24.8)
A 103.0 (10.5) 228.6 (22.9)
500 B 1472 (15.0) 288.4(28.8)
C 166.8 (17.0) 313.9(31.4)
A 166.8 (17.0) 311.0 (31.1)
600 B 2452 (25.0) 392.4(39.2)
C 284.5(29.0) 427.7 (42.8)
Table 82 173 A midE=E FHfo|H o] PHCESS] Hofl tigh HE 27 vehd Aol T4 Zti=HE
(Mo = 183.0 kKN - mZ APY | on, Fd FWHE( N/, )1=228.8 kN - mE AP =] Q]ct. mbA] 7852 e
ufell He) HRAES AYE B E QFge A0 R ek,
Table 8. A study on the bending of PHC pile in high strength coupled pile earth retaining wall
C.T.C Max1m;1/[m moment Maxn;‘llzlll:;ﬁ:;em of Crack bending moment  Crack bending moment Result
(m) (kN - m/m) Munax/ CTC (kN - m) M (KN - m/m) M x 1.5 (kN - m)
0.50 366.0 183.0 147.2 228.8 Safety
Ao it AE
A7 ARt u S So H o] A dhof| iRt HE = o tieh HESHFUt R o & HERM, 7]/ ddEo]
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