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Study on Bending and Shear Strength Setting of Full-scale Model Additional

Walls for Additional Wall Test Bed Combined with PHC-W Pile
Retaining Wall
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Abstract

Test bed additional wall combined with PHC-W pile retaining wall has been constructed. To determine the dimensions
of test bed additional wall, bending and shear tests of full scale core members of additional wall were tested. Basement
additional walls utilizing PHC-W pile retaining wall, which were developed by modifying the cross-section of PHC
piles, were classified into the composite additional wall and the non-composite additional wall. Their tests were conducted
to obtain bending strength and shear strength of basement additional walls ultilizing PHC-W pile retaining wall. Since
bending strengths and shear strengths of the composite additional wall and the non-composite additional wall were similar,
it could be confirmed that the non-composite additional wall could be applied instead of the composite additional wall.
Full-scale model additional wall was 200 mm thick, thus the thickness of additional wall combined with PHC-W pile
retaining wall could be reduced by 100~200 mm.

2 X
PHC-WHutol Ao} Astel Aslzdu Aol Blaemss 250 ok AalEau|el A9e A9 glat
o] Arjy AslEAuAe] 84 HAS Adste] YAEAY W AnGEAFe A 97 PHOLES] th
AL Flersto] UE PHC-W Fufoluia|s A%% Xshuia|z Baa)7] SJstel Gz Ae} g5 A
2 Aol A L AR ARG Sk FASANA ) vaIEAEAcl A FEE B AHzE 9
A Alggle] SAK 420w Uehgons gazaug oiale] Azl sl vl A7 4 e
A AEAE A8 5 olrks AL Selslarh AdE 2y AL S 200mme A2HE ), PHC-W
Frutolw e} AqE AelEuA el A B5 Al pre] Bl AspHA R FAZ 100~200mm A%
A7 4 ke AL Bhls 4 glolnt

1 A3, dalxyo]d dj3Eo]AF (Member, Representative Director, Hill Engrg. Corp.)

2 X3¢, Yol oA} (Member, Director, Hill Engrg. Corp.)

3 A9, FAEA(F) HFOJAlF (Member, Senior Managing Director, Musung Construction Industrial Co. Ltd.)

4 A3)9, AAYstn Fapsl A H AL W4 (Member, Prof., Dept. of Civil, Environmental and Urban Engrg., Kyungsung Univ., Tel: +82-51-663-4753,
Fax: +82-51-624-0729, ykchoi@ks.ac.kr, Corresponding author, IA1A|A})

R R i BoE Yshe U 20199 64 3097HA] I W& TEE HUFAY] vtk AR HE WEH A =il AAste] ="yt

Copyright © 2018 by the Korean Geotechnical Society

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

ro
>
o
ogl
b
Qj
O
nx
10
(o
oy
Hi
ne
[pal
a
oy
H1
nx
0
e
1
-~

PHC-WZI= SF20I2t Z&E XIoHEEYH HAEHE 2= <



Keywords : PHC-W pile retaining wall, the composite additional wall, the non-composite additional wall,

full-scale model, bending strength, shear strength

LME

Fupo] 32 ANke| FI ok |3l =& Akt
=5 o, Qhdstar FA|Holn] Faj7h glojof gtk
71E9] FERE Futo] HAle Al WA, oA &
HoE FAE AL gitk 94 SHoR: a7
E AIF B 9 gy 24 AR Ast 5o 24
e AYa dow, W SHess 44 HY ve,
A 23, 23 E g, Hay] 9 gHler)e] da
AR 5 9 AR @ A AE 3 5o 24
e & Atk ol BAHE O dites
PHC-WEE-S o] 83 Fatolgrgo] 7= $IthKim et

al., 2017; Choi et al., 2017). T3+ PHC-W Zuho]o]
AE S5t A& ASHHAIR AMES 4= =S
PHC-W Fofold g %2 Aslaruazus el
A TtHMusung construction co. Ltd., 2017).

QI €3 PHCHWS o] Tl 948 Alelo] A

B Aot ol BeHE BFA) stel A
uA) EAEHEE 25 S 9lek KDS 14 20
0(KCSC, 2016)9] nte} 5154 4Ae] AE Ak
PHCW ol 19} 231 55415 mAkat

o
LS 27019 PHC-WHHR}F AHe AlshadHa] A+
=4 7.

of et Y B Aol PHEAY B A
AP ANl BAE U AGYEE Prsec

2. PHC-W FI0|HHE 0|88 A== KolS
HYHSH

2.1 PHC-W E20[=H|

[e]

hole for water proof

high—strength concrete

ps strand

o) flE YA T

2.2 PHC-W FHO|HH|E 0|2 == X[oISEHH|

ol - |
oH

shsto] HAFANAR AT 4 QUlov(Fig 3a) B

%), PHC-WUHET} 2494 Ajolo] Au]Z ofo) iz



4 R R L E L S BE
2 Mg 5 olrkFie. 3(b) ).

Mat f°Uf1dat|on

.
\ pilding basemes

PHC-W pilg rerat Wall using

®taining waq)

Fig. 2. The conceptual diagram of basement wall method using
PHC-W pile retaining wall

connecting bar or chemical bond

additional wall
hole for water proof

high—strrength concrete

ps strand

(a) The composite additional wall

additional wall

oof

high—strength concrete

ps strand

(b) The non-composite additional wall

Fig. 3. Diagram of the additional wall

PHC-WZ= 20|12t Z&E XIotSEEN

AHEE BAES] B4R E Table 1(b)ol] YeERH AT

PHC-WHEQ] Ao FIg|EX 9% 7}% 80N/mm’
2, PS7HAS SBPD 1,275/1,4208 AME3FE .00 0.2%
oL Al of tfst YFSegro & 1,275N/mm™S 2
2319k KDS 14 20 00(KCSC, 2016)0j]4] ZA8]E1%
o] A% g gezgto s Fa2EE 60Nmm’, Ho|u
AL 600N/mm’ S & A3hS 8k QA ZE|AE
& ZAYERA FA el T8 Je= L
Aoz gtste] ARFwmol gt Algtaratol s i
2f5bA] grotth ALY A WEdEger 23
2 EL 24N/mm’, H2E 400N/mm’ ez dukd oz A}
25= A2gd=s F8359ch

PHC-W ZatoleiA|e} Ate x|ss-AdA2] S 5
TFR A2 S EE Z10](a)= (A £/0.85 fub)R AL
A 4=tk o7| A, A Ho] T E, = H

=
FELE, fus TAYEY IS E, be ZAE F
] A =

oItk YEAE COb AFRE T 242} 0.85f 4ab B
Af, 2 AT 5 99tk FARBEL)E Cd—af2)
1S

Table 1. Calculation formula and material’s properties

(a) Calculation formula

Bending moment
strength formula

oM, = 0 Af,(d~ )

| HIAEHIE 2

oV, =0oV, +q§ v,
Shear strength formula ,/ o Dy d+

(]gnore the oV, of PHC— )

(b) material’s properties

Classification Materials Properties
Conctete £, = 80N/mt
PHC—-W pile
ps strand f,= 1,275 N/t
Concrete fop = 24N/ mrt
The additional wall -
Steel reinforcement 1y = 400N/ mri
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Fig. 4. Detail diagrams for calculation of bending and shear strength
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Calculated values Bending strength Shear strength
Test items (KN+m) (kN)
Composite Condition that additional wall is tensile 280.0 6118
additional Wall Condition that PHC—W npile is tensile 261.8 ’
_ PHC-W pile 174.5 430.4
Nonjomposﬂe Extension wall 40.0 94.6
additional wall
Sum 214.5 525.0
Table 3. Test plan
) Bending moment test Shear test
Details Spec Soec Purpose
Test items Times pecimen Times pecimen
number number
) Condition .that addltlonal wal 3 C-B-4~6 3 C—S—4~6 | - Bending and shear strength analysis
Composite is tensile
additional wall iti — i .
COI’]dItIOI’]‘ that PHC W pile 3 C-B-1~3 3 C-S—1~3 As;gmeq case . ,
is tensile - Unification behavior analysis
Condition itshatl;r?gld;nonal wal 3 N-B—-1~3 3 N—S—1~3 | - Bending and shear strength analysis
Non—composite A 5
additional wall it —W pi " ASsumed case
Condltlon. that P.HC W pile - - - - - Tests didn't be executed
is tensile . ; )
(*. Seperation behavior)
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Fig. 5. Schematic diagram of bending tests and shear tests
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Fig. 7. Shear test results of the composite additional wall

Bending moment strength (kN-m)

Shear strength (kN)

Values | Specimen Specimen
Test items number | 1€t result (1) | calculated 1) | number Test result (3) |Calculated 3)/(4)
Each | Ave. | value (2) Each | Ave. | value (4)
C-B-4 | 614.7 C-S—-4 |2,022.7
In the case of the o g =770 07 5171 | 280.0 | 1.8 | C-S-5 |2.150.4|2,087.6| 611.8 | 3.4
c it additional wall is tensile
omposite C-B-6 - C-S-6 |2,080.6
additional
C—B—-1 | 455.2 C-S-1 |2,316.1
wall In the case of the
o : C—-B-2 | 497.2 | 495.5 261.8 1.9 C—-S-2 |2,406.7 |2,4121 611.8 4.0
PHC—-W pile is tensile
C-B-3 | 534.2 C-S-3 [2,513.6
N-B-1 | 568.0 N-S—1 |2,042.0
Non—composite additional wall N-B—2 | 429.1 | 476.0 214.5 2.2 N-S-2 |2,124.2 | 2,136.3 525.0 4.0
N-B-3 | 431.0 N-S-3 |2,242.6
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