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Tab.1 Technical index of cement

R I B 75 o
- TR VG B b 25 Hi 5 B/ MPa

7K Y& Y470 1 55 JBE / M Pa

#E 45 8]/ min i

3d 28 d 3d 28 d

WE_ Am /% ke o

SN E 3.95 8.7 19.3 45.8

232 318 3.76 28.0 B
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Tab.2 Technical index of thick aggregate
W MMEER, WK il H R R
WH (g-em™) F/% /%  HR/% /%
SE A 1.452 0.877 0.40 5.82  6.50
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Tab.3 Technical index of thin aggregate

5 i TR RWEE/ WK
i H B "/ % (g-em™)  H/ %
S 2.86 2.10 2.937 1.283
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Tab.4 Thick aggregate gradations

fL/mm 31.5 26.5 19 16 9.5 4.75 2.36
W L L 100 95~ 60~ 30~ 10~ 0~ O~
%/ % 100 75 50 30 10 5
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Tab.5 Table of factors and levels of orthogonal

design for lean concrete mix ratio test

HWEr
IK s A B C
FOKE w/ % KRHE /% B %
I 5.75 7 33
Il 6.00 8 36
i 6.25 9 39
\Y 6.50 10 42
3.2 HRESH

X2 6 T K 00 4 5 T 2 4 0 L 4

W7 Bk 7 b1, A AL kT
SERRANL R AEH AR T T, RNV, 2
FA 5 B ME 2 2 B2 B2 MR %



%3 BRFEHE A - T o bR e BV BE 1 R TAE MR 81
PR 28 78 Al X 8 A {8 1) 52 T R . e R 22 1 DR TR b, 75 3] 4 A 52 2 By A 6] K P
Hep vl LA B & D2 m =X VB EH WK (ESH BRSO R s 1 s,

AN HAR RO 2 8 B
K6 EXEBHMESLLZRHESREER
Tab.6 Orthogonality design, mixture ratio arrangement and test results

L A . N fig &3 e/ (kg - m ") Y h B 2

gy WET A B O DRI BRI e TR B B VB

I -1 1 1 1 1 1 1 113 128 604 1227 54

I -2 2 1 2 2 2 2 108 139 627 1115 51

I -3 3 1 3 3 3 3 106 152 660 1032 65

I -4 4 1 4 4 4 4 111 175 734 1014 80

-1 5 2 1 2 3 4 112 123 630 1121 25

-2 6 2 2 1 4 3 113 139 575 1168 31

-3 7 2 3 4 1 2 111 153 715 987 42

-4 8 2 4 3 2 1 112 170 664 1038 49

Im-1 9 3 1 3 4 2 117 122 682 1067 22

m-2 10 3 2 4 3 1 116 138 723 999 19

m-3 11 3 3 1 2 4 119 157 576 1169 32

I -4 12 3 4 2 1 3 118 172 619 1101 29

V-1 13 4 1 4 2 3 123 123 741 1023 29

V-2 14 4 2 3 1 4 125 142 692 1083 20

V-3 15 4 3 2 4 1 124 157 629 1118 29

V-4 16 4 4 1 3 2 126 176 581 1180 17
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Tab.7 Results of range analysis i, 3 HogE— R B Z 04, R E S g R A
e 4 152 A B ¢ G0 1] AR L 1 0C & =X, S PR H B He 23 TR Bk 1 AR
o 20 o o 20 T FE R B B AL AR % 6 iR 02
]]Ij 102 168 156 WA 200, SRR 9.

v, 95 175 170 RO T LA Y, 8 A O 95% i, K
_ & 155 o % B IR GE - 0 e 0 B T B 5 kA
RUSE i = 2 KR I 19 2 35 6 0 50+ 10 20 0 B

X IE A2 R W 22 73 BT AL BEAS B X VB 52 i 11 2 R R HET Rk T iR 25 e B e — 3

®8 BEEMNEENEMEREERKEAS

Tab.8 The factors influence on the index and the best factors combination
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Fig.1 The influence of various factors on the level of change
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Tab.9 Variance analysis of orthogonal arrays

RT3 25 75 F- 07 1SS F i E DF 77 %5 MS Fia Il S {EL B
A(FARE) 3 800.48 3 1 266.83 25.32
B(/KJe &) 537.36 3 179.12 3.58

C(Hb#R) 245.06 3 81.69 1.63 F,,(3,6) =4.76 0 E

D(=5%1) 205.12 6 50.04 —

E(Z=731) 95.12 6 50.04 —

3.3 RHENPFGE

Xt 6 FR RO ZEAT 10T 03 00 A, 45 2 2 2 AR
VB 58Kk KU R R b AR O R
VB =268. 514 -5 084. 3w +452. 975¢ + 110. 4923, ,
R =0. 889. (1)
X VB WAL s50 N &K, % 5¢ 7K
I, % KPR e =K FiR/ (W FE + 411
Bi) ;8 WWH, %

I3 80 i T T2 A 2 W I R ) S B T AR TR I
B9 AR AN [ T 07 O 2 10 ZORAA
[F) 4 B A

10 FAEBEIAXTRERINEDTHEESFE
Tab.10 Vebe consistometer recommended value

of lean concrete in different construction ways s
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Study on Absorption of Pb(II) from Aqueous Solution by Modified ATP

ZHANG Jie, CAI Li, WANG Jingtao, CHEN Weihang

(School of Chemical Engineering and Energy,Zhengzhou University , Zhengzhou 450001 , China)

Abstract; With APTES as a modifier, the modified ATP was successfully prepared. And the adsorption of Pb
(IT) from aqueous solution by modified ATP was studied. The physical structure and chemical composition of
raw ATP, purified ATP and modified ATP were characterized by SEM  XRD .BET . FTIR and TGA, respective-
ly. The effects of contact time ,the dosage of adsorbent ,temperature and initial concentration on the adsorption
property for Pb(II) were investigated through single factor static experiments. The results showed that the e-
quilibrium adsorption capacity of Ph(II) was 241.4 mg-g ™' under the following conditions: contact time 80
min  the dosage of adsorbent 0. 35 g-L "' temperature 35°C .pH 6 and initial concentration 100 mg-L "'
Key words: attapulgite( ATP) ; modified; adsorption; Pb(1II)
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Research on Workability of Compaction-free Lean Concrete Base

SHENG Yanping', SUN Shiwei', ZHAO Shulin', ZHOU Huili*, CHEN Shuanfa'

(1. School of Materials Science and Engineering, Chang’ an University, Xi’ an 710064, China;2. Qinghai Research Institute
Transportation , Xining 810008, China)

Abstract: A kind of compaction-free lean concrete (CFLC) base was put forward in this paper. The smooth-
ness and stability of the base could be ensured by using compaction-free lean concrete base. Meanwhile, the
construction machinery and construction cycle could be reduced. Also, construction environment could be im-
proved. Factors influence workability of CFLC were analyzed, the method and index of evaluating workability
of CFLC were advanced. Orthogonality test design was adopted in tests, regression formula of evaluating index-
Vebe consistency value was educed. The results showed that the workability of CFLC could be evaluated by
Vebe consistency value.

Key words: road engineering; lean concrete; compaction-free ; Vebe consistency value; workability



