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Abstract: In order to study the influence of the plateau environment on concrete pore structure
and mechanical properties, the air-entrained concrete formed and cured in the plateau and plain
regions was taken as the research object. Concrete formed and cured under different environments
was used to analyze the porosity characteristic parameters of concrete, using a hardened concrete
porosity analyzer after some cutting and surface treatments, and the 28 d compressive strength of
concrete under different forming and curing environments was tested. The effects of different
environments on concrete pore structure and mechanical properties were discussed. The
influences of low-pressure, dry and low-temperature environment on air content, average pore
size, pore size distribution, pore spacing factor and 28 d compressive strength were obtained
through comparative analysis. The relationship between the concrete pore structure and the
compressive strength was established, and the reason for the deterioration of concrete pore
structure and mechanical properties under the plateau environment was revealed. The results
show that compared with the concrete cured at normal pressure, the air content of the hardened
concrete cured under low-pressure standard reduced by 5% to 22%, the average pore size reduced
by 2% to 5%, the spacing factor increased by 4% to 11% , and the strength increased by 5% to
10%. Compared with concrete cured under low air pressure, the air content of hardened concrete
cured under plateau environment increased by 20% to 30% , the average pore diameter increased
by 8% to 12%, and the spacing factor decreased by 15 to 20% , and the strength reduced by up to
36%. The dry and low-temperature environment in the plateau area will affect the progress of the
cement hydration reaction. The internal concrete structure will be loose and the porosity
structure is deteriorated. At the same time, the frost heaving stress generated inside the concrete
under low-temperature environment lead to the damage to its structure and the decline of strength
in the later period. Adding air-entraining agent will increase the porosity in the concrete and
reduce the strength, but the introduction of air bubbles in the plateau environment can effectively
buffer the frost heave stress, and reduce the damage of the internal structure of the concrete and
the loss of strength. 7 tabs, 6 figs, 25 refs.
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Tab. 1 Basic properties of cement

PERE | WIEE/ | KRB/ | ENE/ | PLTIREE/MPa | §TE R/ MPa
#6848 | min | min mm 3d 28 d 3d 28 d

BIJEAE | =45 | <<600| <{5.0 | =3.5 | =6.5 | =17.0|=42.5

syl 152 | 240 | L3 | 4.3 | 8.1 | 216 | 47.8

10 R AL % 38 5L A 375 26 77 W ) b 440 B A
B2 718 Fowb, & e 8G FRD 1. 4%,
Wi > 4 R IR 2.

R2 WHIER

Tab.2 Sand screening results

i fLR )/ mm Ji At/ g FitotA/ %
9.5 0.0 0.0
4.75 18.9 3.8
2.36 60.3 15.8
1.18 89. 1 33.7
0.6 50.1 43.7
0.3 145.4 72.8
0.15 111.0 95.0

<0.15 17.9 98.5

WA R FH LI R 8 5L A 5 42 77 19 5~20 mm &
SR A KA A B R 0.5 %0 WA 1 D
UL 3. FEAAK A AR 7K 5 3K 7R R 2 i B
FABRZ w4277 1) HN-1 5852 R v 1 5E 9 /K 511
[ 25 8k 30 %0 5 51 AR SR FH R e 25 T B0 A B
A7 B R AR B B 51 A T T AR B 1 AR T
SR A%,

*x3 HARE
Tab.3 Gravel gradations

. i 5 LR ) T 3083 5% /%
2.36 4,75 9.5 16.0 19.0 26.5
vy 100. 0 100. 0 78.3 3.1 0.0 0.0
1.2 RBELXBELE

TREELFCG MK IR LA 0. 4, 7K U8 VBY VB A7 K
(9 4300 Ol 410,726, 8.1 090. 2,164.,1 kg/m’" , Uik
KB (BT AH0 0 1060 Hopil ik S AR 51R
FRAY S HELLIRBE £, B F ST~ S4 3l i 28 51 Ul B
0. 200 ~0. 870 A H il Tt A Uk, L3R 4
£4 BELISHBE

Tab. 4 Air entraining agent contents of concrete %
= S S1 S2 S3 S4
IR Wk 35 0 0.2 0.4 0.6 0.8
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R T W E A AP BEX HAE RE A S e L 7E 4 F
BT PR EE L VAT R S 3R, 4 BBk
ORLE=br = N FE3 Gl EE 20 °C 22 °C A X B
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Fig. 1 CABR-457 hardened concrete pore analyzer
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Fig. 2 Comparisons of test pieces before and after processing
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Tab.5 Air contents of concrete in Lhasa %
%5 WIhE & A LB #4p LW F
S 1.8 1.2 1.5
S1 3.3 2.0 2.9
S2 5.2 3.9 4.5
S3 7.2 4.5 6.5
S4 8.5 6.5 7.1

R 5.3 6 b AT RUA AR A IR BT
PEIR B £ 5 R/ B R KR O LB, XBLXW,
LW;LW . LB . XW . XB . LW H XW | XB . LB
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i .1‘:
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Tab.7 Average pore diameter of hardened concrete in

different environments pm
5 LB LW XB XwW
S 220 254 230 239
S1 214 230 218 224
S2 201 219 208 214
S3 192 200 192 196
S4 180 203 182 190

HI 3R 7 AT AL T AR R SR A EE T L A AL TR BE 1
(T B FLAR Bl 51 7048 o 00 88 0 i B AR 51 AR
BRI 0. 1% R B+ LR RFEAR 5% ~
10% . & K51 R EE e P & rh g A
PR A U R 96, 3 HIORE 4 5 43 A1 AR T 3t A 1 K
AN R EARTE 20~200 pm Z [A]2 5 464
NSRS EIWNGIRIY (R0 R A2 e W R o E{ S
SR RO AR BE P LR TR 2

M2 7 0] LA ORFIREE T L R FIAH R G B

Bl 3 B AL IR Bk 1 fL A% 0 A il 2R (S2)

Fig. 3 Curves of pore-size distributions in hardened concrete(S2)
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B R T 6 Ak TR L AR R A AE 0~
200 pm FERXASE FE N HE AR BT, LB R &
+KF 200 pm FLIYE N 18,920, LW [ LB 3% n
T 15, 7% XB iR B+ K F 200 pm fLI HE N
12.1% . XW b XBHm 1712. 7% . S=EHNHEL. E
AP GE ) I R B AR AR . A TR IR Y PR
SR EE L ALAR AR K. —Jr . IR 2 PR &+



%23

Mt i B RALAIGERESRBELAILEME HFBREGTH 35

47K A L i B TR B b N K AR 58 4 L kAR = 1
W ARAC T D 2 S BUR BE L R R £,
PIgfLARAE R . 5 — i, T =AM T A AW
T P A S VR B 1 T 5 AN IR PR B TR I 2 L IR
BE L TR A Hy K 1) PR 5T R A A L IR BE N A
H1 7K AZ D TR - 19 K Al 3 BE AL oK Al ™ s /b
ERALIE 2 P P FLAR AL K IR URFREE T 197324 L
PR TR R IR BT T % - S i
SRR G /NLAR SRR B R AL R AR
SE B G R RALAR O AR AR L S AL AR R
ANo HLBEHIIX A N AL 2E R 25 1 L VY 4 IX
KA LW SR T B iR 8 oKL 2. HF 8y
fLigm K.
2.1.3 AJFLEEARAKTA

AN TR BR85S BRY Y A A TR B - Y RS AL
[] B R KO R LA 5

3500
L]
300 - = LB
<\ o LW
e —a—XB
g A v XW
22500
& AN
& N
& 2001 N
= -
. Y .
150F ~g
A — by
-
s 7 4 6 8 10
AR %

CEE RS ERENES S s
Fig.5 Relationships between air contents and spacing factors
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