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Influence of construction processes upon beam performance of

multi—story prestressed concrete frame

WU Zhe-hua', WEI Ji-de* TANG Jin-chun' ZHENG Wen-zhong> LOU Wen-juan'
(1.Department of Civil Engineering Zhejiang University, Hangzhou 310027, China 2.School of Civil Engineering Harbin Institute of Technology,
Harbin 150090, China)

Abstract: Applying the principle of structural mechanics, the formula for estimating the relative deviation of in—
ternal force from the normal design to the reality according to construction processes are provided. Some factors
such as floors spans sites loads and the ratio of column to beam having influence upon structural performance
are discussed. By calculated MPCF, the resultant and secondary moment taken from varied construction process
are compared to that of designing model. Then the relation of the relative moment deviation and the ratio of col—
umn to beam are drawn. It is suggested that calculated model should accord with the construction process when
designing MPCF. The simple design method is put forward to satisfy the requirement for ultimate cracking ca—
pacity during normal service and ultimate bearing capacity of prestressed beams in MPCF.
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at beam supports in single—span frame(n=1) at beam supports in different span frame



38

35
M N/mm? A B
5 M D
M
T M 6 1
10% . 6
M 558 >8 . 2
M
3 n<
1 M n=1~3
n>3 4
15 14 13 12 1 2 3 4 5 6 8
15 .
g
) 10 t
(Q n A n i
g 0 T 2 3 4 "
s
—— hEE W AR R oy
-15
/s 14IBIZ 1 2 3 4 5 6 7 8 &
10 ) -20 ¢
——AFRIE S BHRIE
0 —a—AFRER —=—BHREF

® -10

o 20 101

-

"o 3 mjﬁ:ﬁQQ
-40 ) ) . ) n
50 S 1 2 3 4 5

«w
-5
o F - YA —a DB e 8
-10 }
BS Rk R B AR 22 s
Fig.5 Relative deviation of secondary
moment at mid—floor beams 20
—— AN RA T B RN X
33 u 5 —a—AFTRER e BHFEHP
. 1
1571
C40 180 mm. 10 ¢
5m 4.2m. X s 3
600 mmx800 mm T ;; 0
1/12 115 118 ™ 1/3~1/4 noo3
204, -0y
0.15L L B
80 mm. 0t
—o—AF T —e— B SA T
N=1000 kN . —o—AB N > B RAE S
10% 6
5 k =0.0015 w =0.25 Fig.6 Relative deviation of resultant
a=5 mm. o cox=1300 moment at mid—floor beams



M
5 M .
M . 6 B
M 3%~18%
or18% TR 5
A B M }H g_,,“"\ L . »1?.13
919 T ey
i, 1y i " .
a3 8 J— A3\
]
o8 gl
4 473 5 / [ N
525 /’ - 91
‘N Py
15m+18m s A / A s
6.2m 4.8m 4.2m - / \\K
T b, xb xh xh; =3000 mmx350 /
mmx1200 mmx120 mm x 600 mmx 7 7
800 mm. 18 7
12 7¢ i3, 0.15L . Fig.7 Relative deviation of resultant moment
28 35 kN/m.
M M Az 585 ur\\I 69 o
i, & H\H £
7 8 s 5 AN -Is
& 0 T/ 5% S5 \
D) s P ] %5 By
/ ¥ 4 o /1w 5 B
6 7 8 '’ 3! 0 /] i 3 %'
45 6 . T ——— / m
5, &, / 1 £
s 7: ; -
i i il
8
Fig.8 Relative deviation of secondary moment
9
® 3 #
10
=]
/ Bl 45 %2 ]u 5 s
W R m s & 7
9 — \\ ‘ - B
M 10 f; i W | & & %
M fs]l/ 624 511 437 6 /
475 & 435 4}2 _
, 9 10 /I P 431 1 5
w s . 818 \us - m\\ 38
S =
ZV‘ px o

9

Fig.9 Self-weighted added to resultant moment
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