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Experimental analysis of cross-section mechanical properties and
calculation methods of detachable formwork with steel bar trusses

Shi Qingxuan , Yang Chaowang
(School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an710055, P. R. China)

Abstract: The cross-section mechanical properties of full-size detachable formwork with steel bar trusses
were tested under construction stage and the failure mode as well as the mechanical behavior were analyzed
under monotonic load, and the cross-section properties were calculated using load-deflection curve method
and ultimate moment method. The analysis results showed that truss model with its chords to be
continuous and webs can be used during construction, the error was much large between results of load-
deflection curve method and theoretical values, and the reason was that the specimen in failed procress is
controlled by deformation, rather than the strength; and the additional deflection was generated by the
relative slip between connector and reinforcement; and ultimate moment method were in good agreement
with theoretical values. On the base of results, the suggestions were given that the biggest unsupported
length under simply supported or continuous beam model.

Keywords: detachable formwork;steel truss;deformation;ultimate moment method

W#s B #1:2016-01-24

EE&WE EEA KRR #HEAE(51478382)

EEB AL PREF 963, I, #ERL LA I, FENFIRE - 450 KPS, (E-mail) gingxuanshi@sina. com,
Received:2016-01-24

Foundation item: National Natural Science Foundation of China(No. 51478382)

Author brief: Shi Qingxuan (1963-), professor, doctoral supervisor, main research interests: concrete structure and

seismic performance, (E-mail)gingxuanshi@ sina. com.



% 6 X R AL T I KA

My RAEMAR @ A F R K e Ao it o ik 47

EAME 20 T4l 20 AEACHETT 46 14 & & 4 F A%
B 60 AR A B AR AR Sy Ak A BERR R V- &
KA AT Von S5 58 A5 20058 B 1T 55 e B AR AR
R . P EEVIN NS A BRIR R NIEA S
JERVN AR A2 5 e BN AR L O 34T B & 1k BE el 5 A
e R FAAS R J7 o B3 AT A v o O %o 3 53 45 2R gk
15743 AT LE B 2000, (B B0 0 A A7 A W S AR A
S AR B LA B SCRE AT S50 B s N R L A A AT 2R A R
M3z A . o, Lok S5 DA i 1 48 e St Al 11
U BT B AR 2K AT A R R T S e AT
T s FORB AEE T HE AT R X A T AR R A B
HRER TR SR FAS TR 1350 1% 1 o L 78T A
IEXE G5 R EAT R LG A3 BT+ $5c 2 e 3K 1% A e %
FT YU B w , (HXS T3k Rl Y A o] B =X A
M SRR B I e Ve AT AT 5E . ML E =T &%
A AH G 5% B0 SR JE il b 2R A7 B 5 ] S T B =X 4K Al
M SRR it T B Be bt 45 AR 2 158 e A5 2 AT PR
2B A A7 S AR 178 TR o AT Ay 3k A i 7R A Al
() FRIE B 5 LA B S Br TRE (4 3 F A0l T Al s = %
WRAE
1 RIEHESR
1.1 R Eigit

I I BT T AL 20 AN BAKR 1 R
SRR LT 1 AR 1. H b R A AT AR AT R
M 4N 6 mm, £, =495 N/mm’, | 5% 53 j
FHER N 8.10.12 mm HNA A A, HH 8 mm
W f,=506.7 N/mm®,10 mm 4N#% f,=493.3 N/
mm®,12 mm 8 £, =463.3 N/mm?, 847 1wk
MR E=2.0X10° N/mm’,

1 AR

Table. 1 Specimens dimensions
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10-8-8 2
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12-12-12 2
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Fig. 1 Dimensions of detachable

formwork with steel bar trusses
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Fig.3 Position of mesuring points and

strain gages in reinforcing bars
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Fig.4 Failure pattern of A-4
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Fig. 6 Specimens load deflection curve with the fitting equation of the straight line
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Table 2 Cross section moment of inertia test value(load deflection curve method)
A B
4
8-8-8 10-8-8 10-10-10 12-12-12 8-8-8 10-8-8 10-10-10 12-12-12
P/f/(N+mm ?) 1142.8 1364. 3 1535.5 1579. 2 187.3 227.8 237.2 355.2
Iy /(10" mm*) 5.19 6.19 6.97 7.17 32.96 40. 09 41.75 62.52
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Table 3 Cross section moment of inertia test value(ultimate moment method)
FEREEE RS N i/ y2/mm wi /w, /mm?® Iy /(10" mm*)
38.3/46.7 8818. 38/7998. 06
8-8-8 53.86/31. 14 7027.44/11979.53 33.40
28.24/56.76 9484.16/4848. 39
41.46/43. 54 10595. 24/8343. 75
10-8-8 32.2/52.8 13622.84/8002. 03 46.01
52.68/32.32 9577.20/18327. 27
A 46.71/38.29 10636. 26/13768. 40
10-10-10 45.28/39.72 9775.60/12711. 05 51. 26
53.28/31.72 10610. 72/16985. 07
53.52/31.48 12027.03/21445.78
12-12-12 52.43/32.57 12183.91/19813. 08 69. 86
52.8/32.2 13580. 44/27420. 38
74.05/10. 95 7764.23/52185.79
8-8-8 55.98
73.37/11.63 7899. 23/43632. 08
49.44/35.56 11992. 34/19440. 99
10-8-8 68. 42
53.28/31.27 14227.64/21341. 46
’ 59.47/25.53 11294. 96/28702. 01
10-10-10 73.66
58.85/26. 15 13099. 32/29479. 77
62.27/22.73 15952.02/51996. 67
12-12-12 117. 35
69.38/15. 62 17676.77/82742. 32
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Table 4 Experimental comparison with the

theoretical value(load deflection curve method)

R
WA I/10*mm* I,/10* mm* WmE/%
5
8-8-8 5.19 39. 86 86.98
10-8-8 6.19 51. 20 87.91
A
10-10-10 6.97 59. 20 88.23
12-12-12 7.17 80. 97 91. 14
8-8-8 32.96 56.63 41. 80
10-8-8 40. 09 76.67 47.71
B
10-10-10 41.75 88. 80 52.98
12-12-12 62.52 121. 46 48.53

x5 KEESEREMIL(RREEE)
Table 5 Experimental comparison with the

theoretical value(ultimate moment method)

WA I/10'mm*  I,/10'mm* iR/ %
i
8-8-8 33.40 39. 86 16. 21
10-8-8 46.01 51. 20 10. 14
A
10-10-10 51.26 59. 20 13.41
12-12-12 69. 86 80.97 13.72
8-8-8 55.98 56.63 1. 15
10-8-8 68.42 76.67 10.76
B
10-10-10 73.66 88. 80 17.05
12-12-12 117.35 121. 46 3.38
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Fig. 8 Deformation of detachable

formwork with steel bar trusses
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Table 6 The biggest unsupported length

W Jife T A 2 FERRE Wi E1/ 1/ 32 JE 3¢ W 5 3% 2 T
% /mm /(kN +m™1) f/mm (10N « mm?) #EKE L/m THEEE L/m
8-8-8 11.2 2.46(2.71) 3.35(3.41)
10-8-8 13.68 2.64(2.85) 3.58(3.58)

3. 186 L/180(20)
10-10-10 14. 74 2.70(2.90) 3.68(3.65)
12-12-12 23.48 3.16(3.26) 4.29(4.10)
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