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Development of a Method for Predicting Aging of Window Glass Based on Dynamic Wind
Pressure Loading Experiments
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It is known that the strength of window glass used in building reduces over long periods of
service. In this study, in order to investigate the effect of wind pressure on glass strength,
specimens were prepared by applying arbitrary wind pressure to float glass using an actual
variable wind load apparatus to simulate the state of deterioration caused by static fatigue,
and the residual strength was measured by a ring bending test. Although no clear reduction
in strength was observed from the experimental results, the effect of loading time on the
reduction in strength was investigated by numerical calculations.

uuwu

%ﬂ“i 2, BUIALREORIOTOWENL AL L, BT ANENS &g
VIR E AL Z k &0, BYAOENR LAY BEREEIFEL Lo NRERIISI NG %
E, EISNEHRMICAECLZB/NDH Y, HREPEEORNE 2D I ENL v, BT T AL,
WA X B IREDSBH 5 A2 T 5 2 L THIBT A 2 L% \\W2s, UL CHET 55
BlH D75 v B2, EEHEGEDL T OJRERICHEE L w2 Hb Aoh, BFI X
DIFHIAFAELLIZ L VKT LT ARSI E 2 b b,
DARETHAEH LN TV L EN T XD A RERHM L, BixE S~ 1458 5 lIREh
5ﬁ,é&%Tﬁu,m%%&#&@ﬁﬁx%ﬂ%aLt%%m%d<ﬁ%ﬁf%étb

. A T EAMRRBERE T ICB VW THATE 2 L 50y, 512, BREHILD
wa%@w IEBLTBLY, EMLLEEORT S AD0EMEREZ i35 2 & b 8
L\,

EXOITHEEICEBT T AORELIPEEICG 2 5B BIBTLZ L2 HWE LT,
AR » O M L7287 A2 @Bk L LT, Vv 7 ABRIC & 0 5RAFREE

- 108 —



NSG Found. Mat. Sci. Eng. Rep.

AR EAT o 72 V2%, 2R, RENIMBHINZEYOBRT 7 A0, BEAEO
7E 395 Tl g & nf:ﬂifﬁﬁli@%ﬁ?x?ﬁﬁfc:rt&f SQONFEERT L TWEZEZRLT:
(£ 1,

#1 7u— MUT T ADREEICEIT % BEH O T B R

fﬁﬁ?’fﬁiﬁ )‘_{L;jjiig SiO

RIANIE [MPa/s] | [MPa]|
o 1) - FAERE
JERIR BN RiE (48 4) 2.0 9.0 | 2.07
. £z
2) =
HimHT RV IR (30 F) 2.0 147 | 2.44
73773)/)@? RV IR (10 F) 2.0 6.1 4.88
ARfE A — 1.9 67.7 | 1.94
— 1.4 58.7 | 5.29
34
J1l A — 1.2 68.9 | 5.71
Haldimann® ARfE A — 21.6 68.3 7.2

VE D Sio IR EICHET AT TUVRENS A—%, miz 74 7T VER
NG A—=FTHY, WH T ADRIRE % 53 5 B BEFE O FE T
HwbHshTtws,

LaL, EH?ODL%%P%HN) H Lf’”ﬁﬁ T AIHBRERDE LY, UHBIRORK X 28
BN T AOMEKFICRIZTHEL ZE2WICFHET A2 3LV, 22 TARIFFETIE
%%@mﬁﬁﬁﬁ%ﬁ%ﬁwfﬁmmﬁﬁ%7n—bﬁﬁﬁxmﬁﬁT5:kT,%M%
ICRAELL R B L SERBORBR ZER LY ¥ 7RI X ) BRAAREZIET 5
Z LT, BRI OKRE SECHEEIN T IS RIT T ARG L, FERSH T A
DOWERNIE U7 T ADRRELILO TR T ZIRET D 2 & 2ilAl,

2. EBFHiE
2.1 EXBREESFIEEE

AWfFECld, Pressure Loading Actuator (LLF, PLA) 2 L, 79 A ZHET 2 8Afd 5,
PLA & iZ, WA g4 LA THEELY B TE, EWERMITERN T 2 BUE %2 BRI
MI5HIENTELEETHS (X 1KE), PLAIZA F ¥ ® University of Western Ontario
(UWO) CTHZE S, A lflif L7z PLA X UWO THE SN2 b D2 BE ICHIL R TH
s DTH 59,

Ej’?mﬁ BERE =
N RHE
0 Eh%
PLA ##5%

U]

B 1 PLACKE), RGN X 284 2 — T (H)

- 109 —



(W) HAKREY AR LB 2%, 43 (2025)

PLA & 1,000mmx1,000mm DDA 5 A % ikl L7z HE % R — A THH L
FEEOREZEMT 5 (K 14). RKHFTIE, 1kPa, 2kPa O EME 2 il L7285 BiconT
W3 5,

2. 2V) 2 JHFAER

JEVE FA 12 DARAT T A DIRAFRRIE %2 Kb 5 7280, 1S0-1228-5 IZHE SN T WA ¥ 7
FRERZ AT 5720 ) 7 HNTREB 4TS 2012, WEEREMEO 1,000mm % 1,000mm O 7
O — MR T A5 5 240mm X 240mm OB Z1ER L7720 U ¥ ZHNTBR I, ¢ 14mm
D) ¥ 7L $120mm OLFEY) ¥ 7 ORNBARZ RE L, 7 RE AR TR % 20,
T OO — RV CHBMELZUELZ(K2), £/, 70— MRy 7 A 3EEO#E
THHI & Z2RMAE L 5H%, AT AL D Zlz AP L, A oRBIE TR CTHIm
MR E 72 2 X 9 18T 217 - 726

~1zJL

n't%ﬁ{$(240mm><240mm) e aa

2 ) ¥ 7 EABRE 2 X

3. KEER
3.1 BREEEOMRFIE

4 BRSO Z & O B BUE 2 8047 L7077 2 &2 5llrfk e L, ) v 7 iRz A7
STHERE R 2IIRT o WD 72D HNEAT o T2 REM O T X %2 ikBrfk & L 725
BROFERD I TORT o BRBHRRICHV 21, BRS8N, BXORAMY
27 Wl h B HERRBERO RO R EZ R L T 5,

RK2ORRLY, FranDOWRT T A & BIEBAT RO T A DFIWIEMEIZIZIET LA L
AV N L olze Tz, BTSN Z LI L2806, a2 L T b FIgm
BATHICRE 2721375 <, WAHKRTRER LN 572,

2 U ¥ TR R

Rk e
W UE e o] i”j‘gfﬁ‘@ BN
[kPa] [min] [#]
i - 73 1.71 0.23
10 23 1.66 0.25
1 20 30 1.75 0.21
30 28 1.80 0.17
60 12 1.71 0.26
2 10 21 2.04 0.23

- 110 —



NSG Found. Mat. Sci. Eng. Rep.

3.2 HF7ADNEWREFDEEHE

WA S ZZERmMED 2 Ty 7 958AT L, 7T v 7 DI RMEIET 5 &g
HEENTWD, TOHRPIEIHFHNIET L VIMSICLVFHHEIN, I AZELTVWEIED
N SRD LN LHEREFMHZ 57T 5D Brown” 12X DIREEI R Tw5E (K1), &
5 TIE 4T - 72 F2ZE B Jal Eakamg 25712 X DAY T 212 T E D53 U7z o
WEt 2479 720, A2 OCTEFMEZEIR L7

S

DA, = j;f [p(1)] at (1)

Z 2T, DA i \$ERIET7, ¢ IHIERZ GRATRER), p (6 (ZWFEH) ¢ 12 B 1) A4 H (kPa),
SIEEF(=10~20) (51N 17) TH 5o AL Y OREERTIZ, WA T A0WIET 5
EED DA DRE S, IXI04~1X 108 FBEDOF -5 —ThH b L SN TW5h, Kif5ET
1T o 7o ELB A BT EROSLM2 S LG L2 DA oy #3312, DA on D51 X 104
WCHET A 2 EME S ICEB L RE2 £ 4 1R,

3 XD, KEBMEMETIINT I ADMWM IR TITIZEAEREL G2 Tnhwn L RS
N7ze 2%V, AT AT 1kPa, 2kPa Z#iff L7z & &, ORI I ANHIE L ALY
IEDHEA TV NWEEZONL, TNOHLORELD, BEHICLLMERTLEL XL
% 72 OV AT AT BN O 2 BN X R A L ED D b T4 DRERENS, FT ADH
BIZEL IXI0U BEOBEREF 252 5121%, EBRBICBITLIEMTEV) T 28T 2,
4kPa FERE D BAT 2 K155 D BRI E AT T 2 L ENH H L EZ BN b,

3 AT O & o BREIE ST 4 DA i HS1X 104 IZF)5ES 5 KR
. -— TN DA i D3 1.0x10"*4 (2B E D0
EMTE | i R EHFE [kPa] :
[kPa] [s] DA wi Al [s]
1 1.0x10"% = #5300 HH
600 6.0x10? .
2 7.6x108 = ¥ 24 4
1,200 1.2x103 ;
1 800 | 8x10? 3 7.7x10° = #19 H
OX
’ 4 5.8x10° = 2 B
3,600 3.6x10° ;
5 1.3x102 = K125
2 600 6.0x10% .
6 5.9 = K6 m
4. &R

AREFFENBTIE, B 70— MY T 210 U CHE48 Bl Jaln 5 By 26 18 &2 F VTR
2@y L, ABMIRESIL S ERBOWRT I AR B2l d 5 2 & T, @it
M52 28U & o THE U 2 RAELICDA 7 2 OMRERTIC KT EE 2 LR
5 ErRAARTz LDLEDSE, TERSNIT T AREEKZ Y > 7l s & ) 5Rer
SREEE 2 AT o 7oA R, AT o 7B BT & A R [ o #EPH T WIHE 22 s BN R 25 L S
N ho 720 $5r OB Z MO 72ERIIFEOREICB T, WERMEERT 24T
SEBH720I121E, LD RE RATEUE (4kPa #22) T, X ) R\WIRERH (8 10 7~ F0ReH)) #R
T 247 ) REBH L NS NE LT,

- 111 -



() HARBRE AR T84, 43 (2025)

S OFEERTIIHME R T T AOBERTIXR SN ah o 7208, REBROMEREEB X O
EEHEORR L, BWICHREINLES T AP MR35 AR 2 38 LS
52 LT, BYOMHEIME BT T AORELILOMIRE ERWICEHEL, X )EBLIC
ENL 72BN T X O MR AT HEIC 2 % L E 2 b b,

5. ¥
AMFZENE AN 4 4R BE H AR A8 2B K ORI 2 21 TIT 2 728 D TH %o
BRI O L ) EH W2 LT,

8

6. BEK

1) HEVUCRW, RCRBET-, SRR RAESL L7287 2 o) ReRTAm 12 B 5 AF 58
ZD1.9 TR D BT T A DORAABE O, HARBEEARILER
WFe s 4 85 5, 103-106, 2022

2) WHETRRGR  BAESIL L 2B T A O JEVEREEH IS B 2178, NP T
w3, 2018.

3) ATy AF LA, SEKE, MR BERILL RS T AMEE R E, P
1 25 AL H AR LA AR REFE e # &, 2013

4) NIm=8B : ST T A O NI BT 20778, HAL K #4553, 1996.

5) M.Haldimann: Fractures strength of structural glass elements-analytical and numerical
modeling, testing and design, Ph. D. 2006.

6) HU 7y AF ILHE, EREMLK, W, YUYy =) — 0 GRS E) R R
DOVERERFM, H ARSI FREAM R 5E 21 B4 49 5, 2015.

7) Brown, W.G. : A practicable formulation for the strength of glass and its special
application to large plates., Pub. No. NRC 14372, National Research Council Canada,
Ottawa, 1974.

8) AUFKHf, WANHE @ BA T ADMAMEREIZK T 5 7T A DILFEEM L IIRD EEHHM
AHME, HAR AR &mm sk, 42 (3), 100-110, 2017.

- 112 -



