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RESEARCH ON THE FEATURES OF COMPLETE STRESS-STRAIN
CURVES OF TIBETAN-STYLE STONE MASONRY UNDER
COMPRESSIVE LOAD
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Abstract: To find out the deformation characteristics and damage mechanism of compressed Tibetan-style stone
masonry, an experimental research was carried out on 2 groups (8 specimens in all) stacked prisms under axial
compression. One group simulates normal rubble stone masonry and the other simulates the Tibetan-style stone
masonry. The crack and deformation characteristics, the failure modes, and the complete stress-strain curves were
obtained. The research results show that the Tibetan-style stone masonry have staged deformation and damage
characteristics, and the complete stress-strain curve is different from other types of masonry. Based on the
experimental phenomena and the experimental data, the compressive constitutive relationship before cracking of
the Tibetan-style stone masonry is proposed. The equations can be expressed by a two-segment curve with
quadratic polynomials. The constitutive relationship is close to the experimental results. The applicability of prism
testing was discussed. Suggestions for follow-up tests were proposed.
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Fig.2 Detail photo of Tibetan-style stone masonry and
simplified in-plane distribution
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Tabal 1 Detailed dimensional parameters of specimens
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Fig.4 Stress-strain curve of P3 and damage characteristics in
every single stage
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Fig.5 Typical photos of normal prism in compressive
procedure
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Tabal 2 Constitutive relations proposed by others and comparison

S 3k AR THBRL SRR IR IEIR ARFER A B
g gk -1.04 1.98
AR Pk RN SYiLY:iiF24 y=Ax"+Bx -0.91 1.87
RERPR A A 2k -0.80 1.81
[18] Kb % ST - - -
[19] IR H ST y=Ax"+Bx -0.93 1.91
[4] FIBEAE R K R RE 2) L 2% (PO I i 40 s FAEAIG) - - -
[20] TEWAGK RS H) gk y=Ax"+Bx -1 2
21] FERIECKIEB ) b 2% V=TT - -




T ®

VAl 2 177

AR IR AL I8 A R A AR R P oA
FEARTE Y6 535 B M R s 248 N AR 2 R/iT I 7 - )82 AZ
LR, H =R 2 I35 1 i 2 A AR
BT . FEYR I BRI BR NAR I, b Ak A
5 4l e 2 56 6 R B B B 4T . BRI AT IR AR
7 AT AR 2|90,  BIFERAF IR 32 b B, Al
JE 478 T e 3R 44t

VF 2 53 N AN [R) Bh S b IR B AR k47 1
AR R, A6 I 25 55 AT 7 45 3R
PR 20 XFHATAIL, A WA TE R RE B
PR SN2 i 24 5 HLAth S8 Y A4 2 SR ABLIY o

FTHRBGE , AW BT LK K AR TR (JR iR
JE) SHEAEARAZ Y B AR R STk R

Ad=¢g,xd =exd 2)
s Ad AR RS E; e, M e 73 NI AT
M EAERNAS s dy K d 53 BT 32 e v FE A
fREE . IR Q) #ATARTE, RIAT3RAG H 8
A AR A A A T 4 1 35 AR R R IR AR R Ok R AR
ke

2 2
L:A.[i] [_} +B.[iji .
Omo d, €mo d, )émo

Av BATDLBUE -1, 2 5-0.8. 1.8 &m0 5 omo
NRFMEE S, nTHREIRE IR RN
AN

2) MBI (A5 R K ILF Z ) AR K R
FikA.

PR VB IR IS BIRL FRSAS 4 . BRI —iE
HEE RPN S-S B AT A — b, AR
N elemy RNBEAN olog. ¢ NIRAFHINEE,
A R 4 B LA S AT 2, e AR RS
PN o o MR ARSZHIEIERN. T, om NRAFY]
NP RN S, HEUASSE THIZGREE fo o
) o <7 T8 A A A R AR o A A 7 2L R 3 AT A —
AL HE, SRR I R TR AL, B2l T =
WLk, R y=Ax*+Bx R R 2 WK AR
T ASRAF AT RO A 4 R, M RS R {E N
0.9395 11 0.9719. 41&l 9 fizr,

HH JC S A AL B R AR S B W] A, AR B
P RAE B ARE T NA »(0)=0, y(1)=1, BJ
A+B=1, A. BE(0,1). HHMMEARHEINA RN 4.
B4 0.40 1 0.54, R Fhbz #4241 0.60 A110.36.
A+B=1, TEHRBBIEMUAM RGREIE K. A
B AEXT IR BRI, A/B HHV),

1.0q9 = PJ
P E 4
A
0.84 x P4 7
— PAA ML -
60506' yj70.40x"+0.54x . ° R
< R*=09395 e a
I . 4
= 0.4 o ® a
° A
°® At
0.2 . ant
A
. R A
0.0 T T T T |
0.0 0.2 0.4 0.6 0.8 1.0
X=&/&no
(a) BB BUE A
1.0q = SP1
3
A
0.84 x SP4 R 4
—SPLIA M2k o aX
& 061 y7:—0.60x2+0.36x Y4
~ R=0.9719 ae
; o
L 0.4 S
A S 'S
A
0.2 s
0.0 T T T T |
0.0 0.2 0.4 0.6 0.8 1.0
X=&/&mo

(b) HFFi A
KO ARy JR A i 25
Fig.9 Normalized stress-stain curve

U £ e T L. SR PR AR SRS SRS A
HSH, N -PiA 2 AR . B L I
20 (I TRV A, SR AR A FE R SR I R
HR TR E AR SR T R R A AR,
PR S A A v B v 2 B A () A D g A A £
WA R R RIAB

O & &

2
g - 0.60{ij 10362 @)

AW B B I R AL A 5 SR T I S H A
3 B AL ORCR X L SR AS IR . W A T R
Vasconcelos #ilE T 24> = A & B AR 4347
oo 32 FRRIEN, o B A SR (B 10
PR_SS £ 3 Bay) IEAL K 5 J PR TE K
PR EE, EREh EAESRAS TR E EEIRIRT
NJJ-RiAR e BB, 520 ) AR AR )
FE I 2R L T B 2k A SIS Vasconcelos
IR B, FEHM ARG AR NI B A 2 B
Ky KGR B BRI AT SFAF T, U Ak
ShMORME R BUE 7 77 TH W [R) 52 77 HAE Bl 6 AL $E 44
RHFIANET R S, B - AR th B FI A 58 R R A K2
b5 Al 28 Y RO AR (e S TR ) A A ) A7 A B L 2
Tt o AR A E FF & FRRHIE, IR
BT R S WA AT B R GERI T 6 T AN



178 r ® Jh %
ByE. O ers
33 WMHEBIMRIREE gl RSR @Hﬁ’%‘ﬁ

VRS R A T TLRO i [ ——PRSS s @«i
AR 0.4 £ AR 38 FRE I8 16 57 798725 15 5245 3 % i
AIEVIEO, [S4MRIFI- B i 0.6 it = sl A
RARFE T 0.3 3% ML IR FE 7 0 IO 9795 1 A 2 1 07 3 @*wé
VAR g F SRR S 4 SRR f W
U 3B 1 P BRI 45 R R L 20 RPN sl M7 @«M
VIR SRR O £/ £, AT 06, HIZR =)

0 RSV

WGUIE R N 38 31 0.6 A5l PR 5 B IR AR HH BT
R, XFERSE R S T R IUE X I th 2R
B B AR L 77 98 M T 32 P S v B 22

IR A5 SRR, AU 1 55 B AN 5 AR B A A

0 2 4 6 8§ 10 12 14 16
HREAE e/(x10-*mm/mm)
K110 225 SCHR[A] & i R AT A PR I8 - 82 48 T 25
Fig.10 Stress-stain diagrams of various stone masonry prisms
in reference [4]

®2 AR REREMERENINER

Tabal 2 Compressive strength and elastic modulus of specimens
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Fig.11 Setup of triplet shear test and normalized stress-stain curves obtained by triplet shear test (in compressing process)
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