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Influence factors of normal bonding properties between mortar and
mechanical pressing raw-soil brick

Wang Yihong', Shi Dan', Zhong Jiqging', Shi Yixia®, Liu Qiji'
(1. School of Civil Engineering, Changan University, Xian 710061, P. R. China;

2. School of Civil Engineering, Shandong Yingcai University, Jinan 250104 ,P. R. China)

Abstract:In order to investigate the influence factors of normal bonding properties between mortar and
mechanical pressing raw-soil brick, the tensile bond strength test was made between mortar and mechanical
pressing raw-soil brick with different interfacial condition. There were 72 specimens in total and three ages
including 7d, 14d and 28d. The failure mode and the change rules of normal adhesive strength in different
ages between raw-soil brick and mortar were explored. The influence of interfacial condition and ages on
normal adhesive strength and failure mode was studied. The results show that interfacial condition and ages
both have an influence on normal adhesive strength, which is improved along with ages and is decreased
because of roughing. The normal bonding properties between mortar and mechanical pressing raw-soil brick
is impacted by the type of mortar evidently. The reference for engineering application of raw soil
mechanism brick is provided by the research results.
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Fig. 1 Chipping with hammers
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Table 1 Group of specimens and composition

WA i1/ A 4 0 H P i
434 Bt Gngw cmpew cmpy) T HI{H/MPa
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S3(MS3) 14 6 1:0.21:5.88 9.2
28 6 10.0

AT P 2 KRR B GERE: 3 REDR P BIK
B LR 4 R BB S ORI TR T 0. 16001, 6245S
RN I M FoR A R R B O PN BRI .

1.2 REREEBESMHEAR

B A A% 55 00 300 kG 45 0 3 I 50 7F K /R
BB AR A B2 F] AR 7= i) WDW3030 fif s i 17
REIX IR AL 2 Ca)) kAT #1071 2 7% (R S b
WA VEREIR I 71 ) (JGI /T 70—2009)
AT KT RO 25 A - i 11 57 26 B L AR IE 5% 1) B2 77 T
BN . TR PR B TR B0 DR i 2 R R 5 B
FAER IE F T AR J5 ¥ R 45 B L e HL X oE B AT 4
B U0 b 2 BT DR R T S N B T LA B
il 25 it 5 80 IR Tk ) Rl 5 5 L R % SR #k o
LR 5 mm/min, XY 5P 5ORS 45 B i B A+
f s RS A R 2 LR 2(b)

B k=

| A8
:
B

o
T BB
tih

l
18 ;
(a) PhizH

it bR

Bk A

— -
U 5 — PR FRA
an

| E— |
(b) MBREERE

B2 HBEmIEkERTEER
Fig.2 Test loading device and Test device hints
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Fig.3 Failure patterns of specimens
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Table 2 The result of tensile adhesive strength

W1/ IR SR/ MPa
et

S2 S3 MS2 MS3
0. 264 0.368 0. 205 0.239
0.252 0.492 0.224 0.225
0.294 0.512 0.239 0.272
7 0.274 0.428 0.191 0. 264
0.31 0.486 0. 246 0.23
0.3633% 0.3413% 0.23 0. 257
(0. 28) (0. 46) (0.22) (0. 25)
0. 351 0.518 0.262 0.267
0.273 0.621 0.212 0.298
0.28 0. 549 0. 281 0. 305
14 0. 444 3% 0.516 0. 256 0.291
0.327 0.623 0.222 0.248
0.31 0. 499 0. 267 0. 341
(0.3D) (0.55) (0. 25) (0.29
0. 386 0.706 0. 281 0.4213%
0. 481 0. 644 0. 256 0.292
0. 446 0.669 0.32 0.372
28 0.392 0.668 0. 464 3% 0.377
0.6973% 0.7 0. 256 0. 341
0. 48 0.6 0. 341 0.253%
(0. 44 (0. 66) (0.29) (0.35)
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Table 3 statistics of Failure patterns %
ETRe 1 II I} I\l
S2-7 80 20 0 0
S2-14 40 60 0 0
S2-28 20 60 20 0
S3-7 0 20 80 0
S3-14 0 33. 30 66.70 0
S3-28 0 33. 30 0 66.70
MS2-7 33. 30 66. 70 0 0
MS2-14 17 83 0 0
MS2-28 0 0 0 100
MS3-7 16. 60 66. 70 16. 60 0
MS3-14 0 83 0 17
MS3-28 0 0 25 75
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Fig. 4 Average tensile adhesive strength of specimens

M 4 Fge 3 AT L& B, i 300 R0 A ok A A5 A
TN A 1 1) Rl 4t i R ST 34 (RN IR 28 A 5 )

D Joie el ol oF, w0 K 5 28 1 ik 8] i %k
[ i 245 5 357 I o 30 1o 398 T 34 R, IR S 1 B
5 1 1) RG 25 M B AT A T 1) & R . bR B ARG &5 5 T
YA I U 30 5 1 R AT A A S2 9 1] 4 o 5 T
PIEAE ] 14 d P ROR I S, 28 d 36 K i i B g
A, 28 d #5814 d ALK R AR 14 d i 7 d
R 4558 BEIGR AR 1Y 3 A% i F S3 Kl 4h 5 B 1 15 {8 bl
W4 301488 KRS ZE IS ) 14 d RN 28 d BB KSR AR RE
TE 20 % 0] UL A= A ik 5 000 I 0k ) Al 4 5 B o i S 34
KA, B3R Z KR i 2 & SO 52 4
28 d; MS2 Fll MS3 K 25 it 5 - 15 (B 3 1< i 3 22 5 AN
K MS2 ZEH I 14 d Fi1 28 d WK %R 15 % A 4 .
MS3 7F 14 d F1 28 d B} KR 7F 18 % &£ 4, % B
Jii A - i 5 D 2R [ RS 45 iR R I i U1 14 K A2 D S R

FAL M AU, 28 d SR EE(E R 7 d AR AR K, J#EUA
PEFEY 7 d Db R 3 BRI T A . 45 AR 1
A7 iy 300 S22 AN ) IR 0 25, (AR i ok 309 1) K &
RELT 0 7 1) 2 JE . BRIV 3 R T 3 4 L BB 3R K Ak B R
BT - A A 500 3% ) 1 b2 e 45 1 3 ik, G 445
SR B IR R A 2 & A ARk

DWIIBRIZER A Sk RS A5 T
W BRERIAME, hE 4 aT A W — S
Herh B I S3 a1 12 1) Al 45 5k B 7 B4 L 5 AF 4
kR S2 R 50% L LB IR MS3 iR R ik
[ R 455 50 B L 1B 4T 4 Rk MS2 X 13. 6 % L |
RIEF 20. 7%, K 3R EESRITER D
IR B R B S3(MS3) & A T 2wk ] B b
THAgERB/ER S2(MS2) ., A WL, J0ie A4k + 6% B i
JETAL B, B R 9 S3(MS3) 4k 1 5 BB o 4
R 1Y S2(MS2) 43K 14 AH H , 32 1] Rl 445 5 B O L
I A5 b Al 45 M BB A 1) L D SR R 2R 0 i B
A A it 550 IR DR S5 P RE S e R AR TR B
P AE TR L )RR B X 43 R R e 1 i R R 8 B
PEE R BN [ R D3R

DFECRE A M 5K IR D 3K BT U1K 56 %
B, — a2 o B Ak BE AT DLR i B b 5 R 3R T BT o
JEE TR A 2 5 2 I 8 T IR 7 1) R & iR
JEE WA 2 B B A ¥ B R IR R R R S R
BRAEREA A, EidE 4 TH. ¥ BN MS2
(MIS3) G 45 i 300 190 325 1) Rl 4% i 3 1 249 {1 e oK i
E S2(S3) A FT AL % 3 Bl Bon: B BE M
MS2 MS3 R 32 2 & A= 1T 2R A IV 2k 38, K i
BRS2 EEAATRMIEWIR,S3 EEALAEN
FRV IR . TR AT R LR LA O Bk
T R R E B B A AETE R R
1t 5 B0 JORN &5 ) 19 1k 2 Jie &5 1 32 B 5% i 5 @ 2% 1)
S8 I8 3 1 P S i 9 ) 5 R R R 1 A
] ASHE A 4 % 5 R0 3K 0 HLAR A 7R T TR %
BT AE A6 5 00 5k ) RG24 AOR R
A DA SRR O R 25 0T T B AR 5 1), OF HonT D4R
SR

b
E

DL A Al 55 B 3K A 35 10 K 45 1 BE 5 8% 20 A1
K o 12 1) R 4 i JEE {1 S 300 1) 094 R TG 48 8 L RO 2
Wit % 303 5 B 1 R 4 R B T 1) B R TR B
Foft R A il SR TR DR 25 AN [R] 95 1o K 245 o 32 B e
W KR A AR ] % T Bl iR 8GR i i )
127 d PLE S0 TR 8 Bl F, SR 28 d

2) M il 5 RD I ) K 25 M RE A2 0 IR B B2



82 T K#EHR L5 R LR

% 40 A

SR D AR RORG 25 1 BB g L HO 2R e 5 0k
T b 235 560 B2 4 42 g B B A L RO 25 o A T RS A5
RELF BT 1) o (R 5 A AR 4 5 o A TR b %
SR L 22 T P R R OE Y R D IR

3) Az it 15 400 L AORS 45 86 L BR R S S
WOAE TR EE A b i PR R |1 DR 5 0 N =
FHOS AT 5 AN [] 53R B R AR 52 BN TR B E 25

4) AR B R A i 5 RD IR T R 25N )L (H
A LR SRR 2508 TR 7 1w« LA R W]
BT LIS o B 5 i 0 LRG58 5 L £ 5 iR
JEE X 80 42K 45 ) A 5 A 52 o % ¥ B o R R TR 2
M o JeE SO0 A it TR AT — 7 R ML R B b B

S ML Az il 55 Wb I A 35 1) Kl 45 1R e 5 A ik
SRS A G L A bl S TR RE J3E Ak R BE R
ok B AR T O 38 Y — E SR AR A e B TR RE Ak HE
ki A0S A e R R R RO, 3R T TR b ORL AL
B 2 AR BE BT

S X3k

[ 1] PACHECO-T F, SAID J. Earth construction: Lessons
from the past for future eco-efficient construction [J].
Construction and Building Materials, 2012, 29.
512-519.

L2] ERA.EHFW, BRI, %, E L4 LR K &2

SEPERR I IR ()], VR B R 224 . 2006, 26 (4)
470-472,484.
WANG Y H, WANG C Y, LI X S, et al. Experiment
on shear prope rties and compressive properties of earth
mate rial of raw-soil structure[]J]. Journal of Xi’an
University of Science and Technology, 2006, 26 (4):
470-472,484. (in Chinese)

(3] Eer.25m, Fops, 5. P A -4 52 i E

HRIR ()], £ AR TR, 2010, 43(Sup):
462-467.
WANG Y H, LI L., WANG C F, et al. Research and
analysis on aseismic behavior of existing country raw-
soil structure [ J]. China Civil Engineering Journal,
2010, 43(Sup): 462-467. (in Chinese)

[ 47 MARWEN B, NAIMA B, DASHNOR H., et al.
Physical characterization of natural straw fibers as
aggregates for construction materials applications[ ] ].
Materials, 2014, 7. 3034-3048.

[ 5 ] DEMIR 1. Effect of organic residues addition on the
technological properties of clay bricks [J]. Waste
Manage, 2008, 28.: 622-627.

[ 6] X R W, 5. BE R SRR R )2
PEBERYRZ WL ], SRR 412, 2010, 13(4) 1 446-451.
LIU J, CHU J Y, ZHAO J B, et al. Effect of

admixures on mechanical properties of raw clay material

for wall[J]. Journal of Building Materials, 2010, 13
(4): 446-451. (in Chinese)

[ 7] ROBERT M E, ENGELBERT D O, THIERRY Y N,
et al. Potential of salvaged steel fibers for
reinforcement of unfired earth blocks [J]. Construction
and Building Materials.2012, 35.: 340-346.

[ 8] EHL, ekl . ALIE, &, EiME LM sk
[J]. +AR TR, 2015, 48(6):81-88.

WANG Y H, ZHONG J Q, SHI'Y S, et al. Review of
overseas research on raw-soil structure [J]. China Civil
Engineering Journal, 2015, 48(6) :81-88. (in Chinese)

L9] Edker, Bopl, wuide, 5. & EA L5505 L0k
[J]. £ AT R4, 2015, 48(5):98-107.

WANG Y H, LIANG J, ZHANG X Y, et al. Review

China Civil
Engineering Journal. 2015, 48(5) :98-107. (in Chinese)

L10] P42 gt SRk R 2%, A+ SR Rk it J7 vk R0 R
PS5 AR ) A 1 B i J7 vk v [, CN104402350 AP
2015-03-11.

of raw-soil structure in China [ ] ].

Xi’an University of Architecture and Technology. Raw
soilbuilding materials modification methods and the
adobe brick preparation method use modified raw soil:
China, CN104402350 A [P]. 2015-03-11. (in Chinese)
C11] A LUER. BorE A 4 6 098G 45 70 S 07 K ok g ol 3 F 50
[D]. ViK% K%,2015.
SHI Y X
performance of modified adobe brick and binder
Formulas [D]. Xi'an: Chang’an University, 2015. (in
Chinese)
C12] W%, SOtk 4 b Bk K+ B0 WK 1 52 He ) 2% PE e T o
[D]. B8 AT Bk, 2010.

CHEN ] . The mechanical characteistics of the pressure

Experimental study on the binding

study on modified raw-soil materials and adobe masonry
[D]. Urumchi: Xinjiang University,2010. (in Chinese)
[137] X . st LR i b ok B B S 98 [ D], &8 AR 5F .
Hr | K2+, 2010.
ZHAO C. Experimental study on compressive strength
of modified adobe masonry [ D]. Urumchi: Xinjiang
University,2010. (in Chinese)
[14] &R A - Hubh 5K 8 0b 5 5t 1o e 8% 5 89 U1k g i
F#FsE[D]. V% K% K%, 2015,
GAO Y F. The shear and spilt capacity experimental
analysis of adobe brick and cement-mortar interface
[D]. Xian: Changan University, 2015. (in Chinese)
[157] &5 b 3¢ 2 A 1 fi X 38 77 Wk A o« JGI/T 70—2009
[S1. Abmt: o [ 4 5% Tl th it . 2009,
Standard for test method of performance on building
mortar: JGJ/T 70-2009[S]. Beijing: China Architecture
&. Building Press,2009. (in Chinese)

(%% #H)



