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Prestress Distribution in the Wall by Unbond Masonry Construction Method

for Sustainable Structure System

N 33
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INTTRRORER™, /LA sE>, /MUEZERL*
Yasunori MATSUFUJI, Kentaro YAMAGUCHI, Tomoyuki KOYAMA
and Hidehiro KOYAMADA

In this study, Scheme of Sustainability is considered as a solution of two Equations, Line Equation and Functional
Equation, and the structure where each element is unbonded realizing Reuse highly esteemed about Sustainability is
proposed. And the analysis that used the general solution of binomial distribution about the prestress distribution in
the wall by proposed construction method is verified by the experiment. As a result, it is found that total of the
prestress in one layer accumulates like the case of 1-dimensional masonry, and that the rate of prestress which is
transmitted to the brick of the 1st layer just under the bolting position can be evaluated using k and k’, a pair of the
rate which prestress transmits to a more nearly lower layer, not dependent on n, number of layers bolted.
Keywords : Sustainable structure system, Distributed Unbond Prestress, Dry construction method,

Prestress distribution, Binomial distribution

GBIRERRBREEE, SBRT VR FFLR MR, BRTHE, VR ML AS5HE, ZHSH

1. F

ETHEPEISERERRRREBR L. BERE
R LY, BHRBEREID 5 WVITFEERS THE D &V,
REEBERDRETHD. BE, ZXEERZET
HDE VbR TWS., ZTOXKRN, FL2BRBRLEZZ L
DHD R, T7obb, FEISEE LS LA Lk
B EVIRREE ThHIUE, EBRICIIZOX S Rk
IIENZOO TRV ERERFLSTIX, #ERi
CIZRRBFH LORERIEDOA A — TN RITEA
B2V,

AHFFEIL, Line Equation & Functional Equation @ 2 -
D F13 (Equation) #HE LT, ARIREFORE)
LIEERAEIS DKF (Scheme of Sustainability) %%z,
ZOHTHEV MERE] 2/ Reuse (BfEMH) 2%
By 2 BERFEEMOREMELREL, FEECLD
BE(RKIND 7L R b L RASIZONWT, TIASMO— kg
ROV & FRICE DRI EITo72 b D TH S.

* Ho - BREAEM

2 ERBHEOH®R
KO ONAEERMEEELNBERESZER LTS
VAT MDD Z EFEEW WD, Z 0Bk R
WZOWTIHE, REHBEBOFRIZE S FRITR 2 TWAR
V. HRE SR (WTO) OHZAMEBERE (Ho v
v FR) b EFIiZBWTY,
1) BEHORANRFT+2TH, BE~OEEENBRSE
N3 EEHIBERD5 [FHEA O&EA.
() MESCEEOBRE TEYD, RERSICHRIIOEM
W —2 %00 THRTHasSXY L TOH0 .
3) [BELERMAAZN e CEREOZERBRERN L
WTO W E DB D BREAL.
Vb3S TEU3 KM TORBERRDLENTWVED
DD, BUREEDREZITRZ .
AHETIL, BRAEBRELSICOWVWTUTOLRGTE
z5.
() BE~OEBEEZENBRSINBRVWRLATLHY LT
L7z,
Q) BECREEDBRE TED b—FIVFHET 5.
HEBEOTREEBH-DIL, REEZERSITERTSHZ



LIk THELND T A DFEK (Line Equation) &,
RBRIKTHAN - HhoBREvBond7 77y
a 772 5K (Functional Equation) ® 2 2D F RN

(Equation) #fHEL T, ﬁfﬁﬂﬁA@ﬁi—f\ (Scheme of
Sustainability) ##&x. 5.

2.1 Line Equation
Line Equation (£ 5 F —T — K (Key Word) {3k
DI3IDThs.

TLCC (Total Life Cycle Cost)
TLCCO, (Total Life Cycle CO,)
TLCE (Total Life Cycle Energy)

EZRDN—RIZFNFN, LCC, LCCO,, LCEIZHEL 5.

+ TLCC (Total Life Cycle Cost) : TRERBRFHLZE(ED
Te®IZiE, MO [ERE) 2HRTIRER, H5
wm,%ﬂ%nm&m#&n<%wﬁﬁﬂ&§_ﬁb
TWENEFMTIRENLET, FOEREEMN
TLCC ThD. fflziE, CO, #HeH T 28ME0H 2 &
T 5. HIKBREA~DOAREE Z UL, £D CO,I3HEH
LT HDHLENRSD. LML, @, ZoOBHITRMS
ORI X2, T2, MR OHFMBRE T,
BREHE L TAETAEOa X by —RICIZEE S
TUWVRU. T 9 L7 CORBEEa R M EDIEETR
BERNEICERYAL, S0, BEANE ZOKREY
EHT-a A MR TLCC TH 5.

- TLCCO, (Total Life Cycle CO,) : IB=EZEH X CO, D
PHIFHEIEE T 5. Life Cycle 1 IR B4 D BRI D
B ThHsd. Zhx LCC, TbbaR hTHET S
L&, FERICHT25FE, HBFL— NOXEBZHET
TRV, o TEHETERWVE W) AR ER N b
5. ZOBA, TLCCO,iE TLCC DAL L LTk
RET 5.

+ TLCE (Total Life Cycle Energy ) : TR /L X —{HE D
PHIFHBEE CH 5. RIFFIZ, TLCC DAL L L
THERET 5.

2.2 Functional Equation
Functional Equation (235 £ 2 ¥ — 7V — F (Key Word)
RO 4>TH 5.
Recycle (F4FIH)
(FEAH])
Reuse  (FHEH)
Return  (&H])

i BIRA DRI ARERER L OMRREFIEORE
2R HIEEL 2D LD TH DN, AHFFETIL, Recycle,
Reduce, Reuse DV 3w 5 3R {Z Return GEAHN) #MMZ 7=
4R ZRETS.

- Return GEH)) : {RiZ,

Reduce

52472 Recycle,/Reuse (=1 1

TIviay) PERLIZELLD. TOHETHLA
BIIF =728 (Virgin Resources) DFIAZ LD B
FiZiTuvrewn., EexIlyva T L v
THDHMObxT hat— (entropy) IS, o
Y, FHIILRTERORVWDOTHS. A
BT 5L, BROAEROBUNK - MEINK & DR
(23 (balance) L7=HA 7 L% FBETHLENRS 5.
Virgin Resources DH|H Z #FtE=~D IN & T,
OUT %3 Return T& 5. Return Cid, Return DX H
ROEBRPBZITMBDZ LDTED NRE) THHZ
EHFERT A, Reduce 1, IN=OUT Diff (process)
THERET 5.
BIZIE Tmaa O hVBE) 1%, TIN— (Reduce) —
OUT=Return] O 72— EIZFRSLT B EMLE ST S Z
ENTESD.

2.3 Scheme of Sustainability

Line Equation & Functional Equation (Z & > THR XL
HIEERAIM S DK% (Scheme of Sustainability) D&%
LR,

B AZ PEAEER O - Line Equation {28 £ 5 ¥ —U —
K, TLCC (Total Life Cycle Cost) , TLCCO, (Total Life Cycle
CO,), TLCE (Total Life Cycle Energy) #5 % %. {AL,
TLCC 1%, FRiT DRI, AEL— hOE#H 20
b O EGE LRTHUTHETE 220,

BREhX, (+) A Life Time, (—) {8liZ Ecosystem (4
BR) L5, MLbRHE#MTH L. JFai, AR,
LERARBHLDZICA S TL 2L LER (Virgin
Resources) Tdh 5. £~—7 (MilePoint) HIOE(bidE
bffE R 1 B (E#) TRT

Total Life Cycle 1%, & RMBMIEH, FEH (©)
—fRk (Q—Q) OH%O®E TODKMEMH (Total Life Time)
THo. @DEIL, EREEFSTIE, TLCCO, (Total
Life Cycle CO,), TLCE (Total Life Cycle Energy) {ZJ -
TEZbN2. 24U, HRMThanbamhiznl,
BUAH), ERBEATH D0 bR,

VYA 7 o7 at ik, ik (@) %, Recycle
Engineering (Z L~ T, ¥ sh, VA rransd. VU
YA 7 - BEMMORAE (Other Usage) (ZfEbi
LEaE, VA7, ©O-0-0-60-0" o7
o XMy, HREHRANTIIMERE L2V, BEEETH
5 DT, TLCCO,/TLCE DFHEAEE L\ b Eh 2.

O—-0—-RB—-G—DN 7t R %lUBHPE, xtEsmEk
N TORBERMPKLT B, 522 U A 7 /L (Perfect Recycle)
Thb.

itk (@) %, A£HER (Ecosystem) (ZFRT 7280 DALEE
BITbhbdZ ENdH 5. Z O % Return Engineering &
WS, LB XA RER ~EIE 4T Return Cycle 28R



T5. zaaUhLESE (Ecological House) 72 KXz d
HEICEENDIHLONE., AEZR~NBTINGE K
DIXERROZTEENCBZ T biv. i, &
WEROHHEEES) L BRI FAS BT D EROME
MERE L INT AL RiIThde b2 L, FROEE
B & EROERKE S 3NT o A LRIT TR 5720,
%72, Return Cycle TiE, AHER & L THEREERFL
SWCHBATLHIOTHE0D, FIZMIT57-OICHE
&N CO, /Energy 1IH vy h &R/t iuidie 6720,
Recycle 3 & U Return Cycle (3fi# & (@) oL ot
ATHEND, INEFIRERLITSDEIRYETHD.

Reuse Cycle X, ©—O —®@ —@ —O oSet
A&MWMB. SEAIZADRENC Reuse Z AREIZT B 2 AT A
EHAATLDTHD.

O®—@’ # Reuse Engineering & FE5. fE{ARFD = X k

(@ —-@) ¥, £S5 ThVWHEDIR | (@-0) &
DbHEmWVPBENLZVL, £ D TRULM BRIV, (7]
NIZLTH, Reuse Cycle i, MRERN TREEICHERT
LR E 2L 5.

TLCC./TLCCO,,”TLCE

o
(Perfect Recycle)

Recycle

®/’ |
W/ Other Usage

Return Cycle

Recycle/Return Cycle % FREZE L FES D ThHE,
Reuse Cycle IIENIREZEICAE ST 54 K 5. Reuse
Engineering "CiE, BEIZRIE, BEIZ L - TUdEEx
HOERZRLRETHENEL 20 bHNe0. TREOH
Brased Lian] L0 H LOBERRORERIT—oD
VYa—arsThab.

Reduce (TEMBM CEERTD. HX, V74—l
ER, {8 THDH. {TLCC/TLCCO,/TLCE} — {Life
Time} # FTiX, O—@H5VNi0 —Q DOARLET
i BHEEER FH 3 5. Reduce DEEMLFEARIL Reduce
Angle TfThbil5.

Recycle Engineering , Return Engineering , Reuse
Engineering, 3 £ 1F, Reduce Angle IXfBEREIRFILIC
BT OEERMOEALRTHD Z L 2HERT .

3. ERARYBREAAREICT HHIER
PEERABEZEIZE VT Reuse (BEMR) IXEEREFTH

B. —RIZ, BrLV Scheme 2#EHET 2545, ERDOV

AT LCHT-BBEY 52 20 ThriThE, BETH
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