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(1)7KT8. ¥EFH 32.5R DL RS @ REERER /K UR , K V6 ¥ 38 B S R 4% U7 e 11 TR 5 = 1) 5 B 46 4%
R, X C50 LUF IR L, B 32. 5 K Ye, X C50 K LA b iRaE L A 42,5 & M DL B
TKVE . MRTET FRER B M T AL N E AL, e P T H R A B ARE L 32. SR Gl aERREK TR, HlN SR H R
Ll 32. SR i@ kR E K Ue , H EEHORIE R 41 4. 1% ARVERR K & 26. 6 ke, HIEENSH] 1 hS0 min,
ZLEEMTA] 3 h35 min,28 d Hi{ToR A 8.3 MPa, i EoR & 42.6 MPa, fF& TR .
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(3B PRSI R/ BT R & B ERRERRE/D IR B PEIL B ISR 1 G SRR
WA A BIFEA , BP0 B BR G WA B & A UK TR Y R 2 R R W IR, @ 5 %o B PRI B
R RS TR T RO A BRI RS, B BORIEAR AT SRR 0.8% IR E R 0. 15%
WX [ P4 2. 0% , &1 o RBDRL S 3 & 3. 8% , IRIEFEAT 6. 4% , B 1 0. 24, FF 5 MITEESK .

(4)7Ko MRYRAE BOKIRARDL , VeI 75 980 B AR 3666 + 100 A5 M BALAT IR EEAK , HABSR U T . A
#1230 mg/L, AT %Y 100 mg/L,Cl~ &8 60 mg/L,S0; &8 50 mg/L,pH{H 7.1,
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RREtE 4% 19(3%) IEZCRIAT IR, IR B AT WK 1, TR 2 HE & 2.
F1 L9(3)EFAE

K- AR
KB (A)  BPE(B)/% EEIMNNIFBE(C)/%

1 0.35 40 8

2 0.38 42 10

3 0.41 44 12

F2 L9(3')EXRBE

KF A B C D(EH) PHEE/mm  HFEE/% R, /MPa R,8 /MPa
D-01  0.35 40 8 1 90 3.9 38.5 45.9
D02  0.35 12 10 2 185 4.0 39.5 47.0
D03 0.35 44 12 3 200 4.0 37.8 45.3
D04  0.38 40 10 3 155 4.0 31.3 40.3
D05 0.38 12 12 1 185 4.4 29.4 38.4
D-06  0.38 44 8 2 125 3.9 30.7 44.4
D-07  0.41 40 12 2 170 4.6 28.6 40.3
D-08  0.41 42 8 3 185 4.0 28.4 39.0
D09  0.41 14 10 1 205 4.3 29.9 41.1
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AEHKT 0.38; WA LM, B 42% etk ; 255 R R, R A BIER M. R™RZESHT KB Lk 1
MK ; S RER & SNINFRIE B B3 KT EA R =51 R R R, il & 2R B
%3 (3 EXRBLERNH
PR E HAERE R*iR 3

EI% Kl KZ KS R Kl KZ KS R Kl KZ KS R
ACKHER) 158 155 187 29 4.0 4.1 4.3 0.3 46.1 41.0 40.1 6.0
B(RbZ) 138 185 177 47 42 4.1 41 0.1 422 415 43.6 2.1
C(#&) 133 182 185 52 3.9 4.1 43 0.4 431 42.8 41.3 1.8
D7) 160 160 180 20 4.2 4.2 4.0 0.2 41.8 43.9 41.5 2.4

4.3 EALEHERIIE

(1) &3 IERAL AT AR S , ¥ 5 C20 T AR BL & e : K V8 FH & (351 ~370) kg/m’, 7K Ji E
0.35~0.37 ,#bR 40% ~43% , BLHINNFIBE 10%

(2) MR C 75 TR o 50 J 2 A 1 e DR TR i A P AR St ) A B Ve TR P B3R, W Bl L AT T
A FARL IR, R AR R EE 80P, 1 5 #0457 6 h B TFR 5 M A VKA, (3%
EMREENR -13 ~ =17 C)FIP 7 d G HFEAPESRMET 5797 28 d, [FBH1E K 75 — 4R IR ER R &
HTFFY 28 d, DIMERES L2 .

(3) IRBE L AP ERERS , B LG B A H iR AR A 1 RE AT, 58 B 46 % C20 TR
T BEMEREN T KRR 370 kg/m’ SMIIFIB R 10% , 558 4. 5% , Y& BE 90 mm, Rk 3R, fi 5
PERAT

(4)IRBE L S12F R SGRIE R R, FEHIVEIRMF 48 4, B AR B TIR IR, KA R %k 4,

-7 +28 RIGERIR FFRIP 7 d GFEASRHERMF T BRI 28 d, RUIREHIE - 13 ~ - 17 C,#E5HHNEF]
28 dBEH T
4 BEIBERRER MPa
Y3 L]

3754 -3d -7d -144d -284d -56d 7d 28d -7+28d
C20  2.9(12) 6.5(24) 10.5(43) 13.6(54) 16.0(65) 17.6(73) 24.6(100) 21.8(86)
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4 300 KYTAEREIR SR B MIXT SRR R 93. 5% GRIEEHUR K 3. 2% , JRRHIA R 1. 0% ; FiB thfE
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Design Surfaces for Minimum Cost Design of

Reinforced Concrete Rectangle Beams
Shang Yanliang', Nie Hui’, Zhao Junhua'
(1. School of Civil Engineering, Shijiazhuang Railway Institute, Shijiazhuang 050043, China;
2. Department of Engineering Mechanics, Shijiazhuang Railway Institute, Shijiazhuang 050043, China)
Abstract : Using mathematics optimization theory and referring to the present design standard, this article
conducts the research on the reinforced concrete rectangular beam which is under the ultimate sirength condition.
A design space surface is provided as a basis for selecting the optimal steel ratio in case of minimum cost design.
The optimal reinforced ratios and effective depths of the cross sections of reinforced concrete rectangular beams
are obtained which lead to a minimum cost design. A boundary steel ratio surface is suggested to distinguish sin-

gly and doubly reinforced design.

Key words : reinforced concrete rectangle beams; optimal design surfaces; minimum cost design
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Study on Mix Proportion Design of High Performance

Concrete for Qinghai-Tibet Railway
Meng Wanlong
(The 3rd Engineering Company of the 13th China Railway Construction Bureau Group, Shenyang 110043, China)

Abstract : According to the environment features in Qinghai-Tibet railway line, the technique requirements
for erosion resistant enduring concrete of early strength under low temperature are analyzed, and the selection of
raw materials of concrete and concrete mix proportion design through orthogonal test are emphatically introduced.
Concrete mix proportion from the method in this paper perfectly satisfies the requirements of construction and
specification.

Key words: high performance concrete ; early strength under low temperature ; endure and erosion resistant

orthogonal test
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