Hh TR B 505 TR W T 2 [R) Y R & A
AR RN RS RECT)

s, FRAER,

HaEA, PR

(5 MK 25 245 i) 45 # R 9 b0, B3 B 550003 )

(fZ]

AT TR 2 ) A S5 R A5 R 119 2 PO SR A5 4 s IR J JZ A 4 A s UL P A 25y B

TRBE L2 DI TR A , IX LTI AR M 20 20 80 4FfUEATERSIE 18 ~ 32 m AFLH I 2 o Ik
TR 100 Z2T7°F 05 BAHREF it 2 ST alas . A AT AR EARRRR , AT 0 AT
TRE 2 I 2 A P 1) 25 S %) 591 TR 56 - 2 I 2 R0 e R A5 , SO0 ) 257 12 ) 99 47 8 5 - 2
e SR it P 5EL5 K, Sk SE PR TR B F2 R0 A 2 (] RORS 25 A BT A 2 9 B B B R s R )
AR I P | SRR R ) e Jm a8 — A 4, LA A= Ze e GBI 22 3F ot 1, i e TR S 40 7 LA

Hr

[REEIR ] WATREE L ; 25 I IR TRBE 1450 A ; IARSEH ; ey

[RESHES] TU375 [XEIRREE] A [XEHS] 1009 - 1742(2008)08 — 0022 - 13
4.3.3 RK¥E4L®

Xof B 3 OO AR 25 A B 13 4 RO TR 6 1
PR T3 5 IR L 3BT, AT AU R 2598

1) RS far AR R, U R A% 25 0 B oA — )
23 I SRR T3 e, S AR ATY O 25 18 B U1 AR I T
LS AR S F2 0 et A 14 g 2 Y 45 K Y 9
P DX 5 A IR IR 35— i S T T SR 920 F AR A
T, AN I BB PE RN | 25 M SE TR 4

2) IR AT WA S5 AL T B A A, HL4G F 5
DA R A 2 5 e ) A 480 A2 328 4 M1 B2 2 T
MUEEIE I A, B B =5 18] = 4852 F1F o

3) WUH [ 45 F il BR AR 8 O, OUEE R s 4544
(S 2 M 05 1 22 Al A AR BT R SR IREE (T
B BRAT R T S A it T PR 2 i A

4) AR e OB RS 25 A ] T RS 18 m<
L<36 m M52 LR A5, B T 451 B RN
JEE T AP B BB A T s R Ah LR R R
T PR AR TR A S R — YA R R TR B
PH

(Wi EE] 2008 -04 -30
[1EHEE Y]

22 HEIERZE

5 KiEMZ SEEHIRER L= 0ES
e )

e & @A e R X 2w EER
SR R W R 35 Xl 43 5 18], Z2 T e L FH " B 2K i
BATHESE — 87 Ty R 25 MR &R A B KA (a =
7.2 m) BRAEZLZEAN AR 5 (A1 40] 43, BN I v ] 4
RP“A7 Bab o A7 327 AN FI T 2 1 fig 223 40 43 s [l
WAFN TR NAEEME G, TRER T
M E PR RS , 5 B35 9 m AL 1Y JCORG 45 T80 7 TR e
A KA 28, il RARZE M A B R R 1.5 % ~
20 % , 20 tHA0oK 21 T2 4] H B AT I I e VR s
RSN o ey i R A L S EE Y S A S
KMREEH E T R 30 % ~40 % |, [R)if 4025 1 4%
B T TR F1 T2, ik 37 25 0 KA - R 35 %l
gy B I Z D Re R 09 H Y, JF 28 5 180T W R B be
TR BE 4250 KM RS 55 1 £ R HOR | B GBF” & Fl £
ARH“CA - CSP” LFIHEA

Sy (1933 - ) B W I, P E AR BE B L, SN RS R BN A B 5 T R



5.1 AMHEFRANFNELIZ HE5EMFE
Fik
5.1.1 “GBF"EHE6) T EREHMER LM
R
1) “GBF” &R s, “GBF” B FR A = 9k &
B HREA ) KR I BEAL B | B T AT AE AR A By
TREEERIE BN 2 I, WO AR 3 Sk, KBE#E 1.5 ~
2 m Ao RS AR 31 B

K
q

E 31 GBF &

Fig.31 The configuration of GBF pipe

2) “GBF" B L5 B4R, “CBF™ B EIR
i it iy 1) — B —Be A &, A %S 200 ~ 250 mm JE
B G2 1 32 (a) AP, B 32(b) ((c) 535
Shy Al LA 5 1 ) T8 RTTA A8 1 0 1A

(@)

Jro

10800

L

2160

A—

32 GBF&
Fig.32 The GBF pipe

5.1.2 “CA-CSP"# ¥ Mkl &k &5k
1)“CA - CSP” M & Fr i, “CA - CSP” B K
AR KRR I 0 AE B R 0 AL T A
G, AR 3 A R T B A I A RE SR L Y )
BEINSE K, — M8 anI&l 33 Fim . W5 fEA i AR
AT, 409 m B4R, ARJFE 300 mm, B 4E 200 mm , BEJE

5 mm, HHE 6.1 kg/m, WK*K 6.2 % , Hr Pk FR 2k
150 kg/m, B4 it TR HEFT

[# 33
Fig. 33

KiRRb I O EEE
The cement mortar aperture
thin walled tube

2)“CA - CSP” W45ty Jr X, “CA - CSp”
EREIREE T AR E, K 1.5 ~2 m, AR
M,k Ab il « B4 45 R (Z1.2004 20033534. 6) i%
e, HAEHA = o — pikRE A N
E B RIAE ], BB 2R =
R 5 AT AR BT [ a2, B 1k e TR TR
T L% & 34 43 0 Sk A 45 R B Al L )
A4 5 1 ) P 1R 35 Ry S T R4S 5 45 13k Ak
“BAEERT TR,

(@)

10800

1! 10800

310 360 360 360 360 360 360 360
(b) 250 | 260 1cb 260 1do 260 100 260 1ch 260 1bo 260 1do 260 140 260 1*1.

34 CACSP%
Fig.34 The CA-CSP pipe

52 PARBEBRTIBEETOLRMHNZES

12 R BE TR B B i) 2 0 RO T R T T KA
W 22 J22 15 1 )2 A S0 ) S i 25 A 53R HE 2 2 i HE
GEHN G KA ] AT Ao 52 (o ] 22 o B O

2008 EE 10 58 H 23



3 EEEFIUR
Fig.35 The object illuminates of
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Development of new systems of reinforced concrete
spatial grid structure in China

Ma Kejian,Zhang Huagang, Xiao Jianchun,Lu Yaqin
(Space Structures Research Center of Guizhou University, Guiyang 550003, China)

[ Abstract |

Reinforced concrete spatial grid structure includes planar open-web grid structure, open-web
sandwich plate structure, open-web dual grid structure, cast-in-place concrete round eye hollow plate structure,
these new structure systems have been applied in the plate of public buildings amount to more than 1 million square
meters from the 1980s until now, and obtained the excellent social and economic efficiency. The corresponding
technical specifications for some have been established. In recent years, we have developed the reinforced concrete
open-web sandwich shell and arch structure through bending the reinforced concrete open-web sandwich plate struc—
ture by one direction ,and the reinforced concrete open-web sandwich hyperbolic flat shell structure through bending
the reinforced concrete open-web sandwich plate structure by the two directions These new spatial grid structure sys—
tems have the proprietary intellectual property rights of our country and have their own characteristic and the com-
patibility for the buildings. In the paper, we will introduce one by one successively according to the development
time order. The security and rationality and efficiency and advancement of the structure will be analyzed through the
project examples.

[ keywords | reinforced concrete; open-web sandwich plate ; cast-in-place concrete round eye hollow plate;

grid structure ; shell structure
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