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(1)K, RABMN EHBT KR E>=H
P.0 32.5 Ki&;
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(2)WEZ B AWK (EPS) , R M T K EH
HRRA B AT EPSI Ml EPS2, B & 451 % 19,22
kg/m’ B EEARIK 1.5,3.0 mm;
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(4)RKA, KA &S FHEKH EP.
1.2 RIEWRAOEEIK A X
1.2.1 REBEFRAHAMEXE

ARBUENBAEIEIER JC 158—2004
(BHEREFRIIMEIMMBRE) B E,RAE R
KSR, 2 8 JGI/T 10—2009( B AR A
YERE Y SC I8 8k ) W 2
1.2.2 REHRAHAFHERE

(DHEBRBE, 28| IGI/T 70—2009( & Wb
FEAMRNLR FE) LT, XM 70.7 mm
x 70.7 mm x70.7 mm.

(2) G558 BF , B M JC/T 547—2005¢ Mg % i
MR BERE A Y MR B R G5R iR B R R 17, X
FEIREEEIRE RN 14 d FTEBT R4S 5R E.

1.2.3 R i

£ 8 IG) 51—90( % FHE B - B R A ) it
r. AR EiR 4 (200 mm x 200 mm x 80 mm).
RERPE 28I, U TEEE SETEL.EH
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PR HRAK.
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Rt R T EHEE, B3 Rk B R R R
B HEHIYEGRAERELER  EFY
1B m, ; FRRRA A K (KIRH 20 £5 C) B
48 hjg, Bt BT RE, RHEeHER,HF
WEFHEm, 5. WAETHERELR, BEHR
SREEFIME f,. B 30 d WIRKE MK RE S
BT E AT
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K T hHRMESS, v TREDERIER
BEof, h K MR A B 3K 9 B PR3 B

2 BEXBRRBWEEIENTR

2.1 BEXFRARBRVENELIESLLYBE

ATEHMEBRREEFHNRBY R, &K
BE A EN 20 kg/m’ ) EPS k. B4 KRR
#89 EPS BN ER A AE —ERE MK EPS
BRSRENERTFEY. B, AR R AR
LA HK1.5 mm 5 3.0 mm (9P FN EPS Tk
11 WERHEfT RS

BT EPS BOR B KN, A TREEPS 5
K YE 3 Ak 2 [B] RS 45 0, R T B AR R, T
A JBE R . [R] B R fRIERP 3 A B R B o, B
ABRBRKFIER B K ORAKYE, B RE
BE R 80 ~90 mm £ 4. @il KRR 5,
BT TAESNF N 250 ~500 kg/m’ 23 K 50
kg/m’ i) 6 MR A B K B9 7K IR 5 EPS UL IK 87
EARR, ENLEIL

1 FRBEEPSREMENMPIRESH
Tab.1 Initial proportion design of EPS insulation

mortar with different bulk densities

FAEE/(kg-m™*) KEFifk/ kg EPS (& /m’
250 180 0.85
300 210 0.85
350 240 0.85
400 270 0.85
450 300 0.85
500 330 0.85

8 GB/T 204732006 ( B AR BB EIE
REAGEDEI BT IFMHEE, FEAEAE
240 ~300 kg/m’ [H B [ &, 7 301 ~ 400 kg/m’
6] i &Y. {5 R iy T390 B 2 i 720 25 38 o g 44
TR TR ENER, BT KT 400 kg/
m’ FRER, URE R T E S HERIE
BRI AR

R SR AR S R AT e, 2 R R
BRGNP R T A E K 300 kg/m’
B DR TR D 3 22 2 B D i B %o HE B
2.2 AR[E]Fh 2R 3R IR TD 32 4 BE R i Eb B

B F EPS BOkL 4 8 K 1 & 4 T 4B, E g vk
HRMEERE RS, F LS KRBEENOEE
BBABMEAUFEREZ - I TRERBEDE
AIMERE , B A B.C FI D 4 i R R B8 8547 H1 28 1
W, UHEBRB RS E XBEUTEERENR
300 kg/m’ R IBES K 4T IR, B AT A (L
Bor ) K IB 210 kg, EPS Fik: 17.0 ke, {#
K E 1.0 kg, #H FEEAE 80 ~90 mm Z[A]. K
LHARKERNT M, SRR TREY
WEHRG6 kg, RRLERIE 1.

B 1K 4 R EBY 58 ¥ B T GB/T
20473—2006( B R B I ) M E B A/ F 50
kPa ) ZER, HIE RS C AP 14 d JERTKE 45
BERS MARBPEAR, FHAKKR C HEbE
MG R, A RB R E. Br L, #E 3
JEEHY C SR 3R R IR D 3R RO RE 45 vk R

A B c D
B

1 BMMESENEBENXR
Fig.1 Relationship between different types of

rubber powder with their own intensity of
compressive shearing and felting

2.3 BMCHBEBNBEMEENTR

Bk B g mR R ENREER S
FHfE. BRI, ZRBFEANE; BEIER
G B LA AUE S SRk M IS HB R,
SARFERBRO AN NNEBREBER
. 13X B4t %t F 4 H 300 ke/m’ B9 4R 18 1 3 3k
BWERH CHBEELR BEXRMEARES
(EABJ7 FI&1t) : /K ¥8 210 kg, EPS BRI 17.0 kg,
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PhERH Bt EPS RIBRPR MG LR ERARIIR 9

fRAF E 1.0 kg. AHERL, BB BRLIE
TREH RESRRE 2.

£2 BERCHRIBTE300 kg/m BREEER
Tab.2 Influence of dosage of rubber powders

C on properties of mortar (300 kg/m’)

e 2.1 2-2 2-3 2-4 2-5
My R/ kg 3 4 5 6 7
#E/mm 85 84 81 83 84

28 d LB AF/MPa 0.80 0.80 0.82 0.85 0.86
FEMKE4EIREE/MPa 0.22 0.25 0.32 0.35 0.37

WL FE B R 0.22 0.23 0.30 0.34 0.36

53R E/MPa
15 ¥ RE BE ¥ 8
MF2 A LLE

()X FFAEN 300 kg/m’ W KA, BH
B CBEBILELRT  DRESBORE, HH
BHRSHER 22, B/K B IK R EE¥ EPS BR 526
B AR A RB N ER;

()FEERY CBROZH M, BEHM
BHELBEHNE, YRR ARXDS5 ~6 kg/m’
WL REE 2T AR AR BN E
R, TIEMHEC RABR AT,

)RR S, NEEBHERI L
B CBRNEM WRONERERENHE
BEHAEN LA, REBR O EAEREDZES
BE DENKENKERELHER® C 2
B 3% 0 T B A TR

SEULEAWEB S, W T AE R 300 kg/m’
HIRDME B C BB B EH &N 5 ~6 kg/m’.
2.4 RAFAMREREOHZIEMER

RTHEEFRNRBRD XD EETEOTE, #
EEHFURBER, TFEMAREZHAK,BHTF
EPS R o K8, B ERIERBE K XD B
MR ERNFAE. AINTEASLRE IR
hoBEFKIES EPS BRZEKNAEMHERK,
A TK S AT B4R RN VT 5B b B, < B Y e R
RS B0 68 A v AR B, AR K R R AR R
REDEBEKENEERE, BAFBREOLEERE
me R R B 3R B N B VE RN ) AR, A6 00 T K 8
FTERWERERR.

HE P RAEDTTHRKF E, LIEE R 300
kg/m’ ) EPS {RIB AP I Jy B0l K 58 SR K M B
#EBE. KRR T AET: KR 210 kg, EPS B
B 17.0 kg, BE# C 5 ke, (KM 5 BXHRED
B MK LR R IR 3.

3 RANEFREASEMEERWHREEAER
Tab.3 Influence of dosage of super absorbents

E on properties of insulation mortar

e 2-6 2-7 2-8 2-9 2-10
Y HR/ kg 0 0.5 1.0 1.5 2.0
FRE/mm 81 84 81 83 84
4B /mm 10 7 4 2 2

28 d L ERE/MPa 0.82 0.79 0.75 0.74 0.70

EB kL4 mEE/MPa 0.32 0.25 0.26 0.25 0.25
7K B R
&5 98 /MPa

meE - E/E = W R R

0.30 0.23 0.23 0.24 0.26

HERIBIAXRAANFABEMAEKA E FH
B EPS {R BBV H B RE AL LR

(D) ABRAN G, RBEEEORKERE,
WKBRK,FBER, MBMEERE, RERER
FIEAMNMERE; MMARKA E B, REBD
KWoBEZHEFREHMERKT ENE
BWEm EFREELE -BWELT , REDE
WAREETHRBE. YRKANENRE AR
FE 1.5 kg LA BB, BB 4 BB S B B, IF
BAEME, XHEBAFRKABKMARKRET R
BRI EE FERDE=EEFTMNSTEN
JLE.

Q)HERKANEMBRA I, RIBR K
RMBEZLBRERE. SEEDEMRLL, AR
KA EE DROBBEHEBSIABRKNKE,HE
FEERKFAEWBEAE M, DRI ERE.
EBR SR MK EB RSB E R FEET
fefEH, M BPLERE T REIEERK.

SZEULIWES, RAREWRERTH
BRN1.5kgER.

3 REMARBRRMEERTR

3.1 EPSREMENELWE NS4

REDXHATENMERE BENERRI
WA, XRMBIEHBEHEITEIETNE
B4 EPS RIB WK B B v S W B HE A
Bk EG R X FHERE, d FHPBMA—
ERABH CHLRAKA E, UL HMEHESBSAMR
KEE. MARAEEPS FREDEMOERYEH
ZHENEERRNRE 4.

MNEATLEFEH.

(1) Y EPS RIBRP R BFEEHIE S mm £H
B, 43 2RI EHI7E 10 mm Py, ULEA AR KM R 4T



10 MM AKEZR(T %K)

2011 4

(2) 24 EPS {# B 73 69 %4 7E 85 mm A, 43
BB AL ERE R AP RME;
(3)EPS {RIBR ¥ BA BRIFH S48,

£4 EPSREWMREXWEN PR
Tab.4 Basic physical properties of EPS

insulation mortars

RBBREE mE/ SEE/ 28 d HE
H/(kg-m™?) mm mm % 8 /MPa

250 85 12 0.55

300 80 10 0.75

350 84 8 0.80

400 86 7 0.95

450 87 6 1.02

500 82 4 1.20

3.2 EPSREMEMNERE

HTEHRELEEMBMSGER, RBEDE
ERAARBNENSERE, MREKBAEE.
EEWKXTAFTAE EPS RIBHK 14 d KB
KGR E , BRI e R ILA 2.

B 2 FBA, B BY R 45 58 BF BE T 2 3 A9 38 I i
M, REARRAULR. ARAER EPS RIER
¥YEAEEWEN KSR E. W IR, 2N
¥ 2R E IR, L8 EPS (RIBRS K 5K EH
B EREREBRN, AEEEATASHAR
HERR.

EETHs 4530 E MPa
cococoocoo00
(=R SR AN TRy, NE-CRV-}

25IO 3(.)O 330 460 4.’;0 50.0
HREDETER/(kg m)
B2 REVETRESHEYNEBEENXR
Fig.2 Relationship between insulation mortar’s
drybulk density and intensity of compressive

shearing and felting

3.3 EPSREMEHWAKEFR
FRBRDRMBET A RE, LALLM RE
BEFOB T4 6E. 4R IR0 R Ak 4458 i oK 3 AR
LEBKRERN, RS AU TARRISER EPS £
BH¥ESRRETHRARRKARE.
MESAT AR ASER EPS RIBH KKK
REEA BABRENRALAZAL AR REE
EPS RIBW R EABRBAOWKIER, BB W E
TR IR A R i E K.

%5 EPSREWEEHKiEIBER
Tab.S Results of EPS insulation mortar’s

water tolerance test

BRTHE/BAR R (PR TERER/ RAR Kb
(kg-m™) % R¥|(kg-m?) % FEH

250 12.5 0.715 400 12.2 0.775
300 12.5 0.780 450 12.2 0.798
350 12.4 0.730 500 12.3 0.855

3.4 EPSIRIBEMRMATIEEE
AT RIB BB R EPS {18 &) K 2 A
FRIFHRERMERE ARFTEREDEN S
HEHWNESR ALK G.
6 EPS REDERSHRMMNNE
Tab.6 Determination of EPS insulation mortar's

thermal conductivity

BWRTAEH/
(kg - m™?)

EX
-?Fﬁfﬁ ., 0.055 0.056 0.058 0.075 0.101 0.110
(Wem™-K7)

6 X . RAFIAE EPS PR £ BB R A
THEHRF;MEMEFENER  HBARK
WEEZ 3% K, T EREE. B, 7R E EPS {}
BOXAEHENRT ARENARKFERE
SR OR IR D 3, DAE BRUA8 3 47 B0 T RE B BB,

4 &g

(DX EPS RBEDRAEFRIFMAEHS
R, ATLAWE R B 3 LB K

Q)R EPS FEDREFRBHKLER
E,EEFAT AEUASKRERBRERS;

(3) Btk EPS (R BB 3 Wk RBME, AR
R, WERBBIEM B ER,

(4) B8y EPS (RIBHP I B A B IF MR B
HrERE. A E K 300 kg/m’ B9 EPS B KK T
EHH0.056 W/ (m® - K) , %20 ~40 mm BH
R EPS RIBH I 5 20 mm B M H B E KR E
HEEABINABRBEME, E2WE iR
BHXYEE 65% R EAE MR RRAE
F0.75 W/(m® - K) pyER ™.
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Application of PIV Technique to Research on Sand Deformation Around Plate Anchors

ZHANG Xin"?, YUE Jin-chao', LIU Han-dong®

(1. School of Water Conservancy and Environment, Zhengzhou University, Zhengzhou 450001, China;2. Institute of Resources
and Environment, North China University of Water Resources and Electric Power, Zhengzhou 450011, China)

Abstract; The research on the sand deformation around an uplifting anchor is conducted based on the PIV.
The images are divided into small patches. The digital cross-correlation method is used to search for the best
matching between these small patches and the sand displacement field around plate anchor at peak point is ob-
tained. The sand displacement is characterized as large movement above the anchor but small movement at the
sides of the anchor. The measured maximum sand displacement by PIV is consistent with the anchor displace-
ment measured by LVDT. The shear strain field shows that the symmetric shear zones tangent with the anchor
side and inclining upward to the surface are shaped. The angle of the shear bands with the vertical is about
18°,which is consistent with other researchers’ results. The results show that PIV measurement can better
measure the sand displacement around the plate anchor during anchor uplifting at any time. The shear bands
distribution and shear strain can also be deduced. These results are of great significance for the quantitative a-
nalysis of deformation and failure of anchor plate.
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Mix Proportion and Performance of Modified EPS Thermal Insulating Mortar

SUN Gang-zhu

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The improvement of building energy standard presents more requirement for traditional external wall
thermal insulating material in China. In order to improve the thermal and mechanical properties of thermal in-
sulating material, hydrophilic expandable polystyrene granules was added to thermal insulating material, which
is called modified EPS thermal insulating mortar. Then experimental investigation was conducted on modified
EPS thermal insulating mortar with different mix proportion of hydrophilic expandable polystyrene granules. Fi-
nally, the optimum mix proportion of modified EPS thermal insulating mortar was achieved. The experimental
results indicate that: the thermal conductivity and softening coefficient of thermal insulating mortar can be im-
proved by adding modified material to traditional thermal insulating mortar. The medified EPS thermal insula-
ting mortar can not only meet the requirements of external wall perpetual thermal insulating material, but also
satisfy the requirements of thermal insulation property in Chinese cold area.

Key words: expandable polystyrene granule; thermal insulating mortar; qroperty; mix proportion



