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Fabric Walls
— Fabric walls that divide a large atrium reconstruct spaces for students —

By

Yuito SATO*!, Hiroto SHIBATA*! and Katsuya IWASAKI*?
(Received on May. 19, 2026 and accepted on Jul. 14, 2026)

Abstract

This plan aims to "transform a large atrium space into a place that can accommodate diverse stays, not by
completely partitioning it, but by gently segmenting it with cloth." In the floor plan, in addition to the existing
3000mm grid, a finer module of 750mm units was established, and by arranging the cloth in staggered positions,
eight spatial areas were created. This encourages people to stay, and by layering the cloth and furniture
arrangement, a space where "staying" and "flow" coexist is realized. In the sectional plan, the character of each
place was adjusted by varying the length and height of the cloth. In areas where people pass through, the cloth is
set high, while in the central part where staying is encouraged, the cloth is hung low, creating differences in
visual and physical perception.

Keywords: Place to belong, Segmentation of space, stay, territory
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Hadano Moving Cells
—Highlighting community activities through movable furniture—

by

KANESAKI Jiei URAISAMI Itsuki IWASAKI Katsuya
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Abstract
This collaborative project aims to revitalize Hadano City by developing mobile fixtures that connect

regional resources. Utilizing agricultural "collection containers" as a module, the design ensures versatility and a

human-centric scale. These fixtures transform into benches or stalls through a collaborative deployment process

that requires multiple users, intentionally fostering social interaction. By bridging academic research and

practical fabrication, the project functions as a "living textbook" for co-creation. Ultimately, this "urban

interface" transforms civic activities into a permanent part of the everyday landscape, fostering a continuous

chain of urban vitality and regional pride.

Keywords: Tactical Urbanism, Human Scale, Assembly
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Abstract

To the present, extensive research has been conducted on recycled aggregate concrete, in order to
further advance concrete recycling, it is necessary to develop new technologies for the effective utilization
of recycled aggregates. In view of the above background, one of the authors has been investigating high-
fluidity ductile fiber-reinforced concrete using fly ash and recycled aggregate (R-HFDFRC) for the purpose
of improving the fluidity of ductile fiber-reinforced cementitious composites (DFRCC) and expanding the
use of recycled aggregate. In the application of materials mentioned above to RC structures, it is necessary
to investigate the effect of placing methods on the bending properties of R-HFDFRC. Therefore, we
experimentally conducted the effect of different placing methods on the bending properties of R-HFDFRC.
We also analytically conducted the reinforcing effect of applying R-HFDFRC to a part of RC beams. The
results obtained in the present study are summarized as follows: For the same mix proportion, the placing
method of W5 is effective to improve the bending strength and toughness of R-HFDFRC. The reinforcing
effects of applying R-HFDFRC with U-shape (thickness: 20 to 30mm) to a part of cross-section of RC beam

specimens correspond to the shear reinforcing ratios of approximately 0.422 to 0.704%.

Keywords: Recycled aggregate, DFRCC, High-fluidity, Placing method, RC beam
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Table 1 Physical properties of aggregates.

Density in

. Density in | Percentage
Maximum | saturated 4 &

oven-dry of Finess

Aggregate size Surfac?.{lry condition [absorption|modulus
condition
)| (@em) | (glom) | %)
Coarse 10 2.52 242 3.99 593
Recycled [ Medium fine 25 2.50 2.37 5.16 2.58
Very fine 0.6 2.48 2.35 5.69 1.04

Table 2 Outline of mix proportions and placing methods.

. . Placing
M t
ix proprotions methods
Sand- . .
‘ Water— S}and— total Fiber | Fiber [Replace Number of
Specimen | binder| binder acoreaate volume |volume| -ment splittin
ratio | ratio |"58 g fraction| mixig [ ratio of p &
ratio .
ratio | flyash
W/B | S/B s/a Vi H|IW]|L
(%) (vol.%) VS | (%) Direrction
40N - -
40W5 4 4 - 5
SON - -
S50H2 2
S0H5 5 -

— W2 |5 | s 85 3 | 73| 20 2
S50W5 - 5 -
50120 - - 120

S0H5W S 5 5 -

SO0HS5(W 51.20) 515 {20

G0N 6 | 9 -1 -1
60W 5 S

*: Apply to the 1st, 3rd, and 5th layers fromthe botttomin the H-direction
**: Apply to the 2nd, and 4th layers from the botttomin the H-direction

RRICKIETEBIZOWTRFNT 2720, AL FIEOM
E9 HR-HFDFRC D 3% 4y S iR 21T - 7=
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Table 112, BAFTMOME—EE2 R . HEFTHIL,
MFH 2 (JIS A 5021:20183 L OIS A 5022:2018( B EAIC
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REAERUKA], DEHEBAB LN 747 v v 21T
FE:2.32g/em®) & L7,

(2) R-HFDFRCOEE (57) & MDA

Table 2(C, R-HFDFRC® FE(F) A #EME % 7~k 3. R-
HFDFRCIiX, W/B%40, 503 L ('60%, #lE# K (s/a)%
85%, AERT 7 7u—%65cmé L=, #i#EE, V&
ScERAHEA L, BHEEREREAEV)EI%, VESODIH]
MEARBIRASH(V:S)ET3E L. 7947 vy adk R
VNEHARIT, 20% & L.

2.2 3FESmEHTHE

BRARIE, 100x100x400mm D ALK L L, £k
YR BME U7z, 3%y il P i B i B ik 13, W/B%
40B L 50% L LG A I3 TIAA%2H, W/B%E60%L

Loading surface (Placing surface)

Formwork
R-HFDFRC
P -
20 1
10020 1 :
%g_ - Lo | ﬁoo
H (= :
W H
: ] 400 .
L Unit: mm
(a) HS.
Partition board
Loading surface (Placing surface) Formwork
%% =
=
100 S )
L/ f
@20
H' i = x5
t ;w i @20 %20 (=400) 400 ! (=100)
L 120 W5 " Unit: mm

(b) W5 and L20.
Fig. 1 Example of placing methods.
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IRAR AR R AL B 4 3 43 0.4mm E TR D L D ITHIE LT
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LI LT, & LT EZEMET 2RO 5 m OB
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AWVNBE LT & B b5 {Photo. 1(a)¥ £ U’Photo.
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Z» X ) R MEMIE, R-HFDFRCOP—8uffRICH FN
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Table 3 Material test results.

Compression Bending
Speci Compressive | Young's Compressive Bending strength Bending toughness Number Tensile Ultimate
pecimen h dul fi: Standard . Standard . h g
strengt modulus | fracture enaergy | Test results Coefficient | Test results Coefficient of strengt tensile
2 deviation of variation deviation of variation | cracks strain
(N/mmz) (KN/mm") (N/mm) (N/mmz) v (N/mmz) v (N/mmz)
40N 48.7 18.8 57.4 10.2 0.458 0.0447 5.68 0.958 0.169 11 3.64 0.0212
40W 5 48.7 18.8 57.4 10.5 0.387 0.0369 6.15 0.631 0.103 12 3.67 0.0211
SON 31.6 14.7 46.1 7.82 0.225 0.0288 4.86 0.490 0.101 11 2.67 0.0212
S0H2 31.6 14.7 46.1 7.78 0.460 0.0591 5.03 0.634 0.126 9 2.77 0.0170
SO0HS 30.6 14.8 454 7.27 0.602 0.0829 431 0.675 0.157 10 2.57 0.0223
S50W2 30.6 14.8 45.4 7.68 0.259 0.0337 4.90 0.653 0.133 8 2.61 0.0223
50W 5 31.9 15.1 46.2 8.54 0.211 0.0248 5.61 0.583 0.104 12 3.01 0.0234
50L.20 32.5 15.0 46.0 3.65 0.291 0.0799 1.10 0.217 0.197 2 0.90 0.0105
S0H5W S 31.9 15.1 46.2 8.33 0.519 0.0623 5.73 0.556 0.097 8 2.92 0.0182
SOHS5(W SL20) 32.5 15.0 46.0 7.46 0.606 0.0813 4.09 0.376 0.092 11 2.75 0.0199
60N 21.6 12.5 354 6.71 0.370 0.0552 442 0.813 0.184 14 248 0.0146
60W 5 21.6 12.5 35.4 6.93 0.222 0.0320 4.69 0.313 0.067 14 2.61 0.0229
Fill, Outline: Bending strength Shading: Bending toughness
~ 12
EE 10
> 8 o
= -, 7 A HE
2L 7 7y mmgyn| /A "Y 0
2502 -7z 7 Hl 7hy 7H/R
- 2 7 — | 7 7 i/
%n o0 A | | LA e 7 R P LA
g2 Z o oo Z = = 3| = 23 z 2 Z =z Z =
m 8 b = = 2 = = = = =z S0 g =2 & & 38 =3
m g Rl " @A @A @A e = o= i 53 S ) N
w ~
(a) H-direction. (b) W and L-direction. (¢) H, W and L-direction. (d) W/B.

Fig. 2 Bending strength and toughness-Placing method relationship.



HABEMEMER L miRBm#rta > 7 U— b & RCEO—EIZH# A L2358 Omisazh R
—— 150N 7 N —— sow2]| oo - 50W5 —— AN e - 40W5
——50H2 | [ S50W5  —=— : 50020 - 50H5W'5 —— 50N e - 50W5
40 - 50H5 - 50H5(W5L20) : 60N S60WS
30 - — f \

| Y [

| —.
— .

e

0 2.5 5 0 2.5 5

Displacement (mm) Displacement (mm)

(a) H-direction.

(b) W and L-direction.

25 5 0 25 5 75
Displacement (mm)

(c) H, W and L-direction.

Displacement (mm)

(d) W/B.

Fig. 3 Load-Displacement relationship.
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B DRl —3wRFIZ 31T DR B IX, SO0N & ik L Tk <

7o T 5 {Fig. 3(b)Z R},

(3) H WBLULARANEIZHAEHLERHEEDRE

£88

BWT, H WBXIOLFRDEHZMAEGbE8GA

DFBFig. 2(c)TOWTHEHT S &, S0HSWSDflpf
K O2uiE, SOWS L L CRIRE Lo 72. L,
S50HSWSDfl, D B BRHUIL, 50W5E bl L T R&E <72
S 7=, Zhik, S0HSWSIZHIT IF 4y %l 0 8 % 52 ),
SOWSTIEHER CE R o L@ HF MO T X0 (LG OO
QEVR B ORBRIKTE U Z7=0 & B3 {Photo.
1(c)# & UPhoto. 1(e)ZMR}. F 7=, 50H5(W5L20)Dfly
B L U2, 50H5WS50D0.89615 5 L 07135 I2IE T L
oo ZhiE, T H28 X048 DL IR O ke 2N 5
L7728 & i b {Photo. 1(H) SR},

Z O XD AL, R-HFDFRCOP—§wPIfRIC b F 1
THEY, 50H5W5L50W5DOP -8 4% D IkI%, M
—FLTWb. £, 50H5(W5L20)@Eﬁﬁﬁﬁi@i0
B K7 E LA D[R] — 8w I I 1 D /R B 81X, S0HSWS
L L CTIK < 72> TV 5 {Fig. 3(c)& M.

4) W/BDEZE

E 52, W/BDEE{Fig. 2OV THEHT S &,
WSDflods L O2uid, N&E LT, fl1oT1.02~1.091%,
2, C1.06~1.16fF (28 L 7=.

Z» X ) R MEIMIE, R-HFDFRCOP—8wuffRICH FN
TEY, WSORKKHMER X O KM ELIED R —§pil

BT DEEMBEIL, NEHEL THE L 2> TW5 {Fig.
(AL

PLEXY, FA—HBEGFIEIZE W TR-HFDFRCOflvI3
KO 2 S FEL LD T2, HiAAHIEEWSET
DI ENHRIITHDLZ EnbroT.

3. #T1A# 735 H1 L 7=R-HFDFRC %
RCED—HICERL-GED
AR RICEY S MTARE

A Tl%, R-HFDFRCH#RCE DO —EIZ 8 A L7=354
DR PN ONWT, TSR 21T o772, Z DBE,
B8, 23 DM BB R A 5 R-HFDFRC O A4 B ik Al
L, AIRERIECLT, FEME GBI = —
RIZEA L.
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3.1 HEBAROETILIES LUBITFE

Fig. 43 X UFig. 51T, AW CTREE L 7RCEHB K
OMEL L OWrmfER %~ ~3. F7=, Fig. 612, BEL
TRCERBIKDOER EI 279, RCERBREIT, Uk
NEHEIT LT, LM 424D-16(SD345), SIEELA &
2.65%& L 72, %A VW180mmxi fE100mmxP B &
1500mmO KB K T, XA EEREIX1300mm, B A KA
N R13450mm, A A BEEE I Z400mmTTH B . RCE
HEBEIL, =27V — FNERCE(CH), R-HFDFRCH
RCERHCENIZMN 2 T, CELOEH M 5 JE S30mmil sy
ZR-HFDFRCE L 72 B, Kk L Ol b & S
30mmiB 4y #R-HFDFRC & LU ZME L=, e L
7-RCERABRIAD —E %, Table 4iC7°F. 723, Table 4
FOREHE~ N v I AMOMET DT IO

Load
50 0 130
\ jo—sf
O 0 |-
180 120
O 0 '~30
Main reinforcement: D-16(SD345) 100
1300 Unit: mm

Support Support

Fig. 4 Outline of RC beam specimen.
Concrete Concrete 40 30

180 180 180

100 100
R-HFDFRC

100
R-HFDFRC

Unit: mm
(a) C-shape. (b) RHC-shape. (c¢) _-shape. (d) U-shape.
Fig. 5 Cross-sections of RC beam specimens.

Support and load §9r<:led
point steel plate isplacement
25 % 6 % 30 and 40

Concrete
and R-HFDFRC
25% 30X 30 and 40

Fixing steel plate
6x30x%30and 40

Unit: mm

Fig. 6 FEM mesh division of RC beam specimen.

Gg.: Compressive fracture energy
L.: Characteristic length of element

Gg: Fracture energy
L.: Characteristic length of

bR S

T, ary7U—bhF, arzIl—rETRVETLO
WHAEZBEWHRLTWD. F7=, 50N L N50W51%, R-
HFDFRCHE TRV ETLVOBEHAEE KR LTS, A
H, 27 Y — h LR-HFDFRCOEEFIZH DR T &
~ b Uy AMOMETRVETLELT, Har s
— MIEZET RV ETAZEH LZRC-_1E L URC-UT,
R-HFDFRCZ MM L L CTHH LB A E2MEL T
W5, 72, 2)R-HFDFRCHET RV T A% M LT
RC- 28 L URC-U2iZR-HFDFRC%# 7' L ¥ v A & =
VI UYU—FRELTHERALESEEREEL TS,
RCEZRABR AKX, = 27 U — , R-HFDFRC#%
25x30x303% & UM40mm, E 7 i B 26x30x308 L O°
40mm, 32 - AT 225%6x303% X UM40mm D
FTHE L., BEEREFSHATA Y RNT AN v 7Y
Uy REFREL L, EMIEIMETRYMOALERESR L
L7z.

fENT 5 EE, BANCHEZMZ, KICFig. 64 O KA
NECHRI BN Z Wiz b2 L & L. 2B, fi#
Mr=— NI, PLHEEMST 7 1 7 7 ADIANA10.9'9%
AL, FEMEKEFHEIEIL, Newton-Raphsonik % £
ALz

Table 4 Analytical models of RC beam specimens.

Analytical 3 Cross- Main Bond-slip nlofiel
Matrix . . between main
model section |reinforcement X .
reinforcement and matrix
RC-C Concrete C-shape Concrete
50N 50N
RC-RHC OWS RHC-shape OWS
RC-_1 |Concrete SON Concrete
- 50W5
_-shape 4D-16
50N 50N
RC- 2 [Concrete (SD345)
50W5 S50W5
50N
RC-U1 [Concrete OW5 Concrete
son | Ushape 50N
RC-U2 [Concrete
50W5 50W5
Table 5 Material properties.
Compression Tensile Pull-out
Comp- .
C Slip at
Matri re(sns]f/e Young's | ressive | Tensile |Fracture|Ultimate| Bond bfnz
atrix | - .
strength modulus |fracture[strength| energy tens(lle strength strength
energy strain
(N/mm’) | (/) | (/mm) | (/o) | (/) N/m)| (mm)
Concrete| 31.6 24.9 49.5 3.02 0.143 - 11.2 0.600
50N 31.6 14.7 46.1 2.67 - 0.0212 11.3 0.503
50W5 31.9 15.1 46.2 3.01 - 0.0234 11.3 0.501

Fip: Tensile strength
gyp: Ultimate tensile strain

Compressive strain

Fig. 7 Compression model.

Tensile strain

Fig. 8 Tension model (Concrete).

- F.: Compressive strength element &: Tensile strain at tensile

E E.: Young’s modulus — Fy: Tensile strength stress equalto ON/mm?

z F, & Strain at compressive E . E.: Young’s modulus Fup E:: Young’s modulus

e i strength z ! "\ &: Tensile strain at tensile (Ej . !

§ ] g,: Compressive strain at D ! strength £ Tensﬂe Str?ss':

2 g compressive stress & E & Tensile strain at tensile %m/ | teilsfle st}?m i . ~

= i Gr/Le equal to ON/mn? " ' stress equalto ON/mm?> 3 relationship 1 Tensile softening ~

E Eci = Ec: = E, obtained 4ng !behavior obtainedby  ~

g- N ! E ! Ge/Le ;; N reference*”) i uniaxial tension test SO

S 0% Eeu 0 & G £ 0 Tt o
F

Tensile strain

Fig. 9 Tension model (R-HFDFRC).
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3.2 HMEERA

a7 J— b X OR-HFDFRCO T EETR G %2 4% 5 7=
B, JEMERB XS ERIC 20T R ES KRS
NEEHA L, OB, OOEINEE L EE L7457
OOENnET LV E L.

Table 512, =27 U — hE L O'R-HFDFRCD /) # 45
PE— &R

JEREA DS ) — O A B4R I, Fig. 71277 9 Parabolic
TEL, WHTHEECHENRSEMEIX, Gr/EBRNREERE
Lok Liz. 2B, av 7 U — 0¥y ZEEEN,
Table 5(27R% 9 Fo(R-HFDFRCD50N & Rl & L72)%& v
T, XYoL »rbH LA, ¥, 227U -0
Grelt, FeZAWT, R LO|EXDNLEH L.

Table 6 Analytical results on maximum load.

. Maximum | Maximumload [ Displacement ratio
Analytiacl R . .
model Matrix load ratio at maximum load
(kKN) W5/N WS5/N
RC-C Concrete 38.9 - -
S0N 97.5
RC-RHC S0WS 98§ 1.01 1.00
50N 414
RC-_1 | Concrete 30W5 07 1.03 1.05
SON 44.6
RC- 2 | Concrete 30W5 a7 1.00 1.00
SON 90.0
RC-Ui [ Concrete 30W5 041 1.05 1.70
SON 92.6
RC-U2 [ Concrete 30W3 04.8 1.02 1.45
SON 71.6
RC-U120 [ Concrete 30W35 771 1.08 1.09
= :RC-C — :RC-RHC —— :RC-_;
— ZRC-_2 — ZRC-U] — RC-UZ
———- 1 RC-U;20
120
AN =
80 ’ N
é /#’A\_
/A -
=}
I~
S 40 S \
| D —
0
0 10 20 30

Displacement (mm)

(a) Concrete, 50N and concrete + SON.

— :RCC — :RCGRHC — :RC-_,

- RC-_2 e RC-U] — RC-UZ

———:1RC-U;20

120
Av—

fam 80 /-L\
) an
=
<
S 0 A\

0

0 10 20 30

Displacement (mm)

(b) Concrete, S0WS5 and concrete + SOWS5.
Fig.10 Load-Displacement relationship.

R-HFDFRC®DF., E.B X NGreld, R, 2 THE L7z
JEMERRBRAE R & Uz, LT BB & Sl iRk i %2 /o
EROERZRE L=, E£72, VecchioHNIEEL TV 544
FIRIC X D JEMEREE DO K, Collins! b N E L T
LZ00ENTar 7 ) — kN OEMEEEKRZ BB L.

SIEM OIS — O FHBEfRIZ, =22 U— h TiIFig.
QIZ/RT L olT, IS/ EREIE, FaorbBEHHBENB5|E
SREE(F)'DE CEBIEHNE, 5 FRRIE, SCHIOICR
SNTWAIEMRET VEEA L, 15 TR THEh
% IR 2 L ¥ —(Gr: LD SR H)/ L &
L 72=. R-HFDFRC CIXFig. 9l /" T &L 51T, LM@Y
IREINTWDLEMRET VA LT (Table SH D 5|5E
ReMEIT, AT, 2T O35 Rl T RERA R 5 B ).

SR ORI HEIL, Von MisesE¥EZ WA L7Z. & h
— OF B B4R Zbi-linear® 5L & L, #2480 |l 1%
Y2 TR ER(205kN/mm?)D1/100E L=, 7ok, ko
MEARBREE 1%, 345N/mm2& L7-.

a7 U—REREFGHOa LY — MIFETRYE
L2, CEB-FIP Model Code 1990927k &5 i1 55
4 ~ Y % F ,L(Unconfined concrete, Good bond
conditions) % i i L 7= (Table St O fF 5 #5141, STk
DO H ). R-HFDFRC & % % [ ®R-HFDFRCAH
BETRVET VI, EFLO-ADPREELTCVDE
EMET V%8 L 7= (Table 5H O} 5% ik id, SCHk
OXMBEH). =227 Y — k ER-HFDFRCOEEFRIZH
DREFICONVTIE, 27 V= MIEFETRDET L E
WA L7=%ARC-_ 1B L ORC-U)E L O'R-HFDFRC
BTNV EFALEEMLEEARC- 2B L URC-U)IZ
SOWTHA L7Z. RC-UITiX, Fig. 5(d)# ®R-HFDFRC
Wy DR S 220mme L7 ERC-U20)ICD VT H
L. 2B, RIFETIE, R-HFDFRCZRCE D —iL
W L7235 A OB RIC OV T, BIFICHRE 21T
Ao E —BEl L LT, 2227 U — bk &R-HFDFRC
ML, E&ftade Lz, 4%, R-HFDFRC#RCHE D —
I A L R RBR O fA R A2 1T VY, O AR E
%2, @227 Y — |k LR-HFDFRCR O {3 K2 >\ T
FEHNCHEEITO TETH S.

3.3 HREEE

Table 612, fEHTIZ X V& 5T RCEFIBRIK D i KHf
H—-E&oRT. ¥£7-, Fig. 1012, @FictvEsnz
RCEHBIK DM E — R A R (L BEfR %, A
M BHR-HFDFRCHIAZ FIE)INZ R T . 723, Fig. 109
DOFENT SR FEREE, = AT R KT ERFZ 7 L
TWH (4R, Fig. 12% FER).

%£9°, Fig. 1012 L, RC-CTIEEMMNBEIRT S 2
L I RMEAD L, TAWMEL TWHWADICK L
RC-RHC, RC-U1B L ORC-U2TIZEMMNEIRL, =D
BOLWMENRA ML TRAMELZBZTEY, @i
WEIZBITL TWDH. —F, RC-U20iZ >\ Tlx, RC-
CLIi L TlRRMEDKIE R RBMERBTE, W
e — NIEAWMETH > 7. R-HFDFRCZRCE R
Bk O —E#BICE I30mm CURIC#EH T2 2 LTk b,
R — N2 AW s & i PR IS BAT RTRE & 5
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Load
450 Je 400 450 N 40 30
v v M [
180 [:] 120
A\ t30
Main reinforcement: D-16(SD345) 100
Shear reinforcement: D-6(SD345) @150
Support 1300 Suppon'

Unit: mm
Fig. 11 Reinforcement details of RC-CSR1.

Table 7 Analytical models of RC beam specimens with

shear reinforcement.

Matri " Shear reinforcement {D-6(SD345)}
Analytical ,a HX’ CTOSS=SECUON, gy car reinforcement | Yield Young's
main reinforcement and .
model R ratio stength | modulus
bond-slip model 2 2
(%) (N/mm’) | (KN/mm’)
RC-CSRI 0.422
RC-CSR2 Same as RC-C 0.633 345 205
RC-CSR3 0.704

TAWHRDIEEZEOND Z ENbhrolz. 2B, RC-
1B X OURC-_ 2 TIERC-C & AARICHE AWIAE L TV 523,
e KA B2 DA M D R R B B S SR DS R T & 72

wIZ, fETRVETLORBIZOVWTERT S L,
ary 7 V= MIBFETRVETLVEBEAH LZEARC-U)
L L C, R-HFDFRCH ATV ETFT L 2WH L 7=
HE(RC-Ux)TlE, FFBEIRE O K K B R £ TORIM
WENHERTE D,

X BT, Table 612 XX, SOWSEMEH LI-HA Dk
RAGEITSONEZMHEH L72HE & i L T1.00~1.081% &
o TW5. AEMEELZRCERBRIKD K KFEIL,
SCHRD O $T5A B 7 #1258 2 1E(50N), MRAER 7 & & X 8
W L 7250WS & R L T RE SHFHE LW, LaL,
R-HFDFRCZUB I35 = L & v dhiF A B 17
L 72RC-U1B L RC-UTlE, 50W5ZHH L7=HED
BRAMEREOENMIISONEZHEH LZGA & ik L T1.45
~1.70fF L 72> TR, MEELZHFCED. B,
R-HFDFRCZHE A+ Z Lick v, BEE— KREA
W A 35 7 5 il U A IS BB AT L RCERBR IR IZEB W ¢,
50W5zfE R L7236 O i KA EEOZ AL 50N % H
L7=84 &l LT, RC-RHCTIZI1.004%, RC-Uik &
URC-U2Tl1.45~1.70f5 & 72 o 7= #EH & LT, AMEt
FHEANTUTOZ ENEZHND. RC-RHCTIE, B0
AW IZR-HFDFRCAZ#H 92 Z & T+ 4 7 ffi i 2h 5
A L T3H Y, R-HFDFRC D ¥ BHK: Pk o 78 28 e K &
BEOENMICKIET BT/ ho7. —J7, RC-UIB X
URC-UTliX, ZWrim o —BIZR-HFDFRCZ# AT 5 =
LT, WEE - NI TBECIBITLELDOD, R-
HFEDFRC D # B M D 2212 X 0 e KFF B O 2SN 73 28
{ELEDMERL L Thote. 1272 L, RETICB T
R-HFDFRCIZE HFMEMEI L L CET AMILENTE D,
SO0WSEER L7236 OMAT#E 51T, FEEOME L E K
WRHEL CWD Z EREBEZ N0, BEEZETD.

3.4 BAMBEHRSRE
33HiE TOMBOMEE, R-HFDFRCZRCEHERIE D

bR S

—— :RC-C — — :RC-CSR]  ====: : RC-CSR2
--------- :RC-CSR3 ——— :RC-U; — :RCU,
———- :RC-U;20
120
80
el
<
S 40
0
0 10 20 30
Displacement (mm)
(a) Concrete and concrete + SON.
—— :RCC = = :RC-CSR] === : RC-CSR2
--------- :RC-CSR3 ——— :RC-U; ——— :RC-U,
———- : RC-U,;20
120
rAy T—
_ 80— A ppemmmneeeen e A+
é G
3 2R
S 40 \
\
0
0 10 20 30

Displacement (mm)

(b) Concrete and concrete + SOWS5.

Fig.12 Load-Displacement relationship

(Shear reinforcement effect).

— IR S30mmTURICEA T 52 L2 Ly, MhEE
— RZ2H AWTREE ) & i I AT R RE & 3 B E A
MBI REEELND ZENbhotz. 22T, AHiTIZ,
R-HFDFRC%#RCEHABRIK D —#ICURLICE A L7235 &
DO AWl TR R A A 2 9 2 AW AR AR L &2 B S s
F 572D, RC-CEHH AWM TR L7562 E
L 7= fifg#r 247 - 7=, Fig. 111, —flE L CRC-CSRI®D
BLAsIR L Z 7R3, E7=, Table 7i1C, RC-C% -t AWk
HCHALEGAZHE LERCERREKD —E 42 /87,
fEHTCIX, RC-C(HRAMMMMmM L)ZEEL LT, ¥
Ao BT R A b A2 25k & ¥ 7. RC-CSR1IEH A WAl 58 5
% 0.422% (3R A5 I FE: 150mm) & L7234, RC-CSR2
Tt A WA B8R A% B 2 0.633 %8R A [ FE: 100mm) & L 7=
%A, RC-CSR3IT & A Wil 38 5 b % 0.704% (i 78 ) [H
fE: 90mm)& L=/ Th D, AR IL, D-
6(SD345) & L7=. 72k, HAWHITRM L, HOIARER
B L L, HAWHITRA O BHERE 1T, B8, 3.2
LREEE LTz,

Fig. 1212, ¥ AW RICET2MTICE Vv oh
TZRCERBRAKADff E — R A S AN B R & R T,
72%, Fig. 127i2i%, RC-C, RC-U;, RC-U2E L U'RC-
URODENTFER bR L T D, £7=, Fig. 129D MA
FlZE AW A PR IRE 2 R LT 5.
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Fig. 1212 L iE, RC-CSR1IE, A Wit o #5723 BRIk
L%, THABRT A< KRAMELDZTEBY,
RC-C& i L TR AMEIZREICHERKL TS DD,
TAUBMEL TWDZ N5, ZOKKHEIL,
SONZEH L7254 DORC-U20ERIBE Lo TWND.
RC-CSR2IZ25WT %, RC-CSRI1 & [AlAf DR BE % 1
LTW2a 2, O KMEIZRC-CSRI & ik L CTH K
LTEDY, SOWSEZEH L4 DORC-U20 & [FRE &
72> TCWv5. RC-CSR3TIE, & A Wrfiss b o KR I HE
BENT, EBBRHERRLEE, RRWEZDXTEBY,
T L TWhWA Z b nd. TORKHMERD, RC-
CSR2EHEEL THRLTWVDEHDOD, 50NFEZIT50W5
A LZHAORC-UIB L ORC-U2 L b L T, & T,
‘Lo T3,

El6, R-HFDFRC#% RCZ:FER & 0 — I UM IZ 5 A
L7236 O AWl zh BT Y 3 58 A Wi fl i b i,
SONZ i L7284 ORC-U120 TIE0.422%FE E, S50WS5
ZREA L7235 A ORC-U120 TIE0.633%FE )%, SONF /=i
50W5% fE H L 72RC-U13 & O'RC-U2T1X0.704%7F2 i &
BETEDLZENbholz.

4. FEOH

FTIA B J5 1 D AHE BSR-HFDFRC O il 17 MEfE 12 o iE
EBIZOWTERMICHT 21T o TR, AR oA
WCBW T FOMmRANELNTE.

1) F—EGEFHA 2BV TR-HFDFRCDflpd L O2p & B4
BLLEY LT HGE, TIALFEEWSETHZ &N
HEKTHD.

F72, A AFEEGIE L 7ZR-HFDFRC%#RC%: D —
I L 725 A OB RIS OV TREATRY ISR 2 1T
ST R, RFEOHAIZB T FOMANE S,
2) R-HFDFRC#%RCZE R & D — 28 Z30mm TUR

WHEHT2Z 1280, BEE— N2 ABBEY
O T HE BT AR & T A E AWl TR R & W AE
T&E 5.

3) R-HFDFRCZRCZ B A D — #1122 £30mm TUR
WA LA, SOWSEZERA+ 52 LT, Mk
RUBE DR KTFERE CoMMkELHFF X 5.
=72 L, SOWSEMH LSAa o fiL, £
DOHREEZBRICEMLTVWDEZEREZLNDLTZD,
HEZET 5.

4) R-HFDFRC#%RCZEFERIK D —HITIE £20~30mm T
UBICTHEH L7=SA o A Bama RIS+ 5%
AT SR EE T, 0.422~0.704%FEE L BETX 5.

4 1%, R-HFDFRCA#RCZ D —E#BIZUMR 2 H L 7= 4
B ORI FNZDONT, ERINICHRFZITS TETH 5.
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Abstract

Braced retaining walls are commonly used in small-scale excavations with depths of approximately 1-3 m to
prevent ground collapse. Although many studies have focused on large-scale excavations, the structural behavior
of retaining walls in small-scale excavations has not been sufficiently clarified. In particular, the influence of the
number of struts on the member forces of sheet piles, struts, and walers remains unclear. In this study, full-scale
excavation experiments were conducted in Kanto loam ground with an excavation depth of 1.3 m. Two cases
were examined: a retaining wall with one strut placed at the center of the excavation length and a retaining wall
with two struts. The bending stresses of the sheet piles, axial forces in the struts, and bending stresses in the
walers were measured. In addition, three-dimensional finite element analyses were performed using PLAXIS 3D
under the same ground and excavation conditions. The experimental results showed that reducing the number of
struts from two to one increased the axial force acting on each strut. The bending behavior of the walers also
changed depending on the strut positions, and the sign and distribution of bending stress differed between the
one-strut and two-strut cases. The numerical analyses indicated that the maximum bending stress of the sheet
piles was not significantly affected by the number of struts, whereas the axial force of the struts and the bending
stress of the walers were clearly influenced by the strut arrangement. Although some differences were observed
between the experimental and numerical values, mainly due to the installation conditions of the struts and contact
conditions between members, the main tendency of the structural behavior was generally reproduced. These
results indicate that the number and arrangement of struts should be considered when evaluating the member
forces of braced retaining walls in small-scale excavations.
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Relationships between Visibility Zones, Circulation, Student Activities, and Dwell
Time in a Learning Commons— A Case Study of the Second Floor of Learning
Square at Meiji University Izumi Campus

by
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Abstract
This study aims to clarify the actual usage of a university learning commons and examine the relationship

between spatial characteristics and users’ behavior and dwell time. The learning commons on the second floor of

Learning Square at Meiji University’s [zumi Campus was selected as the research site. Continuous video observations

were conducted using five cameras installed in the space, and users’ movement paths, activities, and dwell time were

recorded. In addition, gaze areas and movement flows were visualized, and usage patterns, behaviors, and dwell time

in each seating area were analyzed in relation to the spatial configuration.

The results indicate that passage use was frequently observed, suggesting that the space tends to function as a

circulation route. Study activities with relatively longer dwell time were often observed at counter seats, whereas

conversation activities were more common at large tables and regular table areas.

Keywords: Learning Commons , Behavior , Dwell Time , Visibility ,Spatial Configuration
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