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The Effect of Axial Compression on the
Prestressed Concrete Frame under Vertical load

PAN Feng, JIAN Bin, WANG Zheng — lin
(College of Civil Engineering, Chongqing University, Chongqing 400045, P.R.China)

Abstract: For prestressed frames, the axial compression ratio will affect not only the ductility of structures but also
the structural intemnal force . Based on the computer — calculation for four groups of 24 prestressed frames combined
with the references, in this paper, the effects of axial compression ratio on the prestressed frames are studied and
discussed through three aspects: the second — order effect, the axial deformation of frame — columns and the com-
parison with ordinary concrete frames. The study results show that the effects of axial compression ratio on the pre-
stressed frames and the ordinary concrete frames are basically consistent, but there are some self ~ born characteris-
tics. As a whole, the effect of axial compression ratio on the prestressed frames is more notable than that on the ordi-
nary concrete frames, but under common situation the effect is small.

Keywords: prestressed concrete frame; axial compression ratio; second — order effect

MFRAMRER TN AEESEENTNEWEE, EXRE T ATR¥KEELHT THRRE
ABIBFET, SCRR(V02) g 4 pukS 20 2 0 B TR D AE R 40 0 00, A AR T AR X 3R FE X B BE R BN K
SRR RN B R ARG E A A TR R M E S ST T AR TR A T &
BEMRTRNEEAR, UEXRYFEERESE LFIARRERZ A, KX K #THH.
ELFEIRSE, WA EEE R E R ANARANA H, MEHERN N EENEEES, £F
PLEES, B A% 4 AR T B ps XG4T TR T E RN NELREY ., hRARRALMS
W, A ST A — S BRI 24 RN ERH#FT THRE, EACF NS E SRR E LX)
Wi R A7 HE 42 B0 B2 A HEAT T 9045 B3R o

= R H H9.2004 - 07 - 20
EERMT B BQ97T7-), B TR AL B 4, T ENERIN HREE LSRRI,


http://www.cqvip.com

oM & M F RHERAROAEUATRAEARRLERNES 45

1 WM AERES

1.1 EHligit

A5y 7R B LA & 7S A B # H R 7 HEZE (DK ~ DK6) 17 4 P 5 BB ST HE 48 (SK1 ~ SK6) #4743
Bro ERREMSHURFALE, BER T4 150 mm x 400 mm, BFEH 9 m. ERPRE T K C40,ES
HRBET A C30, RELBHERBHEMAMERMAE. T NN 1205 BIRKEML, HIBEITH
{H fu B 1 570 N/mm’, SKALFE WSS 0,75, » B S HRKBR 20% , BB SR 221,95 kN, BiRL J1 85
R F L B K, £ SO AR BE TR 100 mm, 7E B3 4L BE SRR SO mm, S LS SEBE XX BRI N 1.35 me &
BN HERE et X R AR T R AL TR 6 S B IR S SAE AR R L R HARRIE I, Bk
BHERE 1o ATETHILO, RPFIHHOE RGBS TR, AEEERAR. F
VAR R R, et A B h 5 B T # R S 8 A1 A

x1 RENEESY

& ¥

" f & KT /mm? HEH/m HTRSH A F/AN HETHER BPHEREL

DK1 SKli 300 x 400 2.25 0 0.0 0.135

DK2 SK2 200 x 350 2.25 0 0.0 0.303

DK3 SK3 150 x 300 2.25 0 0.0 0.642

DK4 SK4 300 x 400 2.25 1290 0.752 0.135

DK5 SK5 200 x 350 2.25 753 0.752 0.303

DK6 SK6 150 x 300 2.25 484 0.752 0.642

T 7540 R B FE L 5 B0 NESE R S i FE 4R R B R 46 lJ, i
7= B X4 DK I SK 40 17 A 7 o R ) 69 1 3R 77 .
£ AGMBFT LA 1, K, FREGTET ), HR () DK 77— (b) DK 7% =
KABRE L, TARMNBY R, HEERe=445 [F_ P P |F [P |F |F
MERNETHR, RERBRILP I p=80 W,itH l i l
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HERHE R S HLURE 5 XA 76 Mt 0 B 1 A HE 206 o PR L R M, I 07 01 25 300 4R A 4 e 3R T
FVEBE R EE A R SRR R BRSSO IE TR N RO A . B T TR H B I AN R,
SR AR BRI T EREME L ARE B, M ST SRR R A XA E S,
FTXAEENTR,

F2 DK(SKIREHERAR—FTHEE(KN-m)

W #® HIRGHHEE) HIRGHER) BB (RES) -(BAXE)
DK(SK) 63.647(53.517) 149.33(138.02) 92.083(85.953) -(171.43)
DK2(SK2) 63.355(52.778) 138.88(120.49) 103.84(90.671) - (180.50)
DK3(SK3) 57.634(44.647) 121.81(96.176) 122.91(97.183) - (193.03)
DK4(SK4) 64.201(54.021) 149.29(137.93) 92.138(85.980) - (171.47)
DK5(SK5) 63.978(53.294) 138.77(120.31) 103.97(90.721) - (180.60)
DK6(SK6) 58.307(45.127) 121.58(95.863) 123.18(97.269) -(193.19)
HAXPEREAMUENS LE ;5SS NRIEY SK 25 8E, -
F3 DK(SK)FIRAERAR-EHELE (KN-m)
o #® EHR(EDHIE) EHETR(ERET) BREG(EEBEY) AHR(ERATE)
DK4(SK4) 63.918(53.815) 149.17(137.87) 92.111(85.983) 149.45(171.54)
DK5(SK5) 63.793(53.187) 138.62(120.27) 103.90(90.730) 139.03(180.63)
DK6{SK6) 58.203(45.002) 121.42(95.852) 123.04(97.289) 121.97(193.17)
m#® - (BHkEE) - CRBETR) ~-(LEBY) LHIK(ERAIH)
DK4(SK4) - (53.723) - (138.07) - (85.951) 63.932(171.39)
DKS(SK5) - (52.886) - (120.53) - (90.663) 63.541(180.48)
DK6(SK6) - (44.684) - (96.187) - (97.166) 57.738(193.05)
EHKETHRES S F A%, BN R = DKl -~ DK3(SKI ~ SK3)MIEH R AR —, $ESANRIEN SK EMKIE,
3.1 ZH ¥R

WX R 2T EERN T, AT LRSS s SN s8I T .

1) XM TFRERNAELE, ERELAREL —EMNHER T, HEMELKNER, ERTRENREE
BA HEEHRETER /D, BEFHETER K, HRELRELERA, X—RLBHAE, B S EE5{)
R/Ne Blingk2 1 BHLRIEH ) 0.642, 51 B DK3 890 8K %) DK6 #9 0.752 if , H KRB E L
724 57.634 kN-m 1 58.307 kN-m, ¥ KIEE{UH 1.2% , HEB AN RS ETHEEFY/PNF 0.3%,

2) M TFRBWAERME , SEERN EREYU, ERELREL —EMFR T, EMEMER
MEAETBARRNXESELHTERTERDN, HASEHB O ET YA, B HEFd
Rhe BNk 2 o RHLRIFE R 0.642, 5 a1 DK3 #9 0 38K %] DK6 89 0.752 & , R AT 8 TE 4
77 44.647 kN*m F145.127 kN-m, S KIBEI R 1.1% , FEBEANRTETLEEY/DMT 0.4%,
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RELNIE LK RTEEEMHE,
%4 P=1N{EAT DK(SK)BE AHERETELEE (KN+m)

m% R (EOR) ERTR(ZEHHTR) BEG(EENTE) HERE (hTAK)
¥ DK1(SK1) 0.790 5(0.665 5) 1.8558(1.717 8) 1.144 3(2.140 0) 0.790 5(0.665 5)
ES DK2(SK2) 0.782 3(0.654 0) 1.716 7(1.494 9) 1.283 4(2.2502) 0.782 3(0.654 0)
- DK3(SK3) 0.707 1(0.551 1) 1.440 8(1.134 8) 1.5538(2.428 1) 0.707 1¢{0.551 1)
¥* DK4(SK4) 1.403 8(1.235 4) 1.2554(1.9200) 1.144 3(1.8809) 0.160 8(0.461 5)
% DK5(SK5) 1.179 0(1.069 0) 1.331 6(1.735 6) 1.2835(1.918 7) 0.385 6(0.598 4)
_ DK6(SK6) 1.036 9(0.975 8) 1.147 4(1.4820) 1.5550(1.9632) 0.375 5(0.598 2)

x5 P=80kN{EATF DK(SK) B WERFHTLE (N-m)

m# AR (BENRERE) AT (AT REG(EENEE) HiE (hakb )
¥ DK1(SKI1) 63.647(53.517) 149.33(138.02) 92.083(171.43) 63.647(53.517)
£ DK2(SK2) 63.355(52.778) 138.88(120.49) 103.84(180.50) 63.355(52.778)
- DK3(SK3) 57.634(44.647) 121.81(96.176) 122.91(193.19) 57.634(44.647)
s DK4(SK4) 63.918(53.815) 149.17(137.87) 92.111(171.54) 63.932(53.723)
% DKS(SKS) 63.793(53.187) 138.62(120.27) 103.90(180.63) 63.541(52.886)
- DK6(SK6) 58.203(45.092) 121.42(95.852) 123.04(193.17) 57.738(44.684)
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W A TR A, B8 0T BE 2 B4 40 LU IR o BB M 2 0 TR BT
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BN AEROEMSEZAT - REEFNEERELER, MZBAN DN FEFRBIERRNI
HEaR, BMERETEEFRRR, EPRBHR RORLS . BEERHERMELKHEX, & RRE
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GEMBRERMNERREHE T LE S, FELE/NOBN M ERDETRERF R, S HE
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