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Mechanical Properties of a New Type of Disk Lock Steel Pipe Scaffold
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Abstract: The optimized design of a new full-work condition adaptive steel pipe scaffold system was
proposed to improve the limitations of traditional socket-type disc button steel scaffolds in practical
application. In order to test the safety and stability of the new system, the basic unit body test and the
semi-rigid finite element analysis of the steel pipe scaffold joints were carried out. Then, a SAP2000
modeling analysis was performed out on the basic element, and the rationality of the finite element
analysis and test results was verified by comparing the experimental and theoretical values, and the
range of the stiffness value of the joints was determined. The results show that the connection between
the screw plate and the screw rod is reliable, and the joints will not be damaged before the component
failure. The stiffness value of the joint is an important factor that affects the stability of the structure. It
is suggested that the stiffness value K of the semi-rigid joint should be taken as 70 kN + m/rad.
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Fig.1 Sketch map of steel pipe support formwork
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Fig.2 Real map of the steel pipe support formwork
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Fig.3 Joint assembly of the screw plate

B4 FREMANEZRER
Fig.4 New type of disk lock steel pipe scaffold system
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Tab.1 Specimen parameters

WS SRZ B AT (mmxmm) Tz 7KF s =

D1 s vt 600x600 VIS I IEE S
D2 e s 600%600 KT
D3 Ee . o 1200%1 200 KO- BY I 4
JD4 liE 'y Y 900x900 KBy ] 4
D5 M A 900x900 KT
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&5 ks gk, wrdE s 500 ¢ T T
i [ S I e e b, SR PR R A oy
T 3] THHE N A XU A 1o R O A i 4 1E
BAE, #Ungk SOkN, sg0m#k, &9mms 25 kN
JEHEf 3 min, HE5HASTE E AT E . TR
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Tab.2 Main components specifications and material properties parameters
RS BA%/mm M A HME/mm A BEJRLEE /mm Jit 238 € /MIPa PR E/MPa PR/ MPa

LG1 948%3.2 Q345A 48.840 3.540 428 466 2.40x10°

LG2 (48x3.2 Q345A 48.780 3.760 415 460 232x10°

LG3 (48%3.2 Q345A 48.780 3.820 465 475 2.59x10°

SG1 48x2.5  Q235B 48.240 2.680 300 380 2.19x10°

SG2 @48x2.5 Q235B 48.250 2.680 355 430 2.44x10°

SG3 48x2.5  Q235B 48.100 2.640 345 420 2.40x10°
E: LG FIRSAT; SG Zm/KFAT
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Fig.5 Testloading
Oy N 2 G 2 R v A N ) AR A S AR
P00, AU AT E AR L 8 4>, UL A
ICIREISATAF 32 D201, 4 BRSLFF TR 4 AR
KT B R A LA BRI AR, A AR
SAL TN 2 R B AR R o AR SR AR A L 3
—JERBI O, MLV AR, ARG It A
A, B SEE 2 AR, m
y KRS, i 6 s, 7 ik iR 22
FA I ZZAFRTRA RST8], 18 8 il A B

(a) RrRHH A (b) B A

6 MeHmEE
Fig. 6 Layout of measuring points
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Fig.7 Main components details
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Tab.3 Test results of the basic unit
SEATIRE A1/MPa RIS B fmm
RS BRREII/AKN {37873
2 3 4 x y
D1 370 167.7 183.5 90.2 158.5 1.82 -3.99 i NAS B A A
D2 250 138.2 115.9 185.4 152.9 9.59 13.43 H ORI R R
D3 200 76.4 97.9 96.7 91.8 -12.78 -10.54 IR AR e
D4 294 160.7 189.1 - 250.3 -12.69 ~14.90 A RS B AL AR
D5 240 146.4 83.2 98.7 119.3 8.89 -4.02 FAONE A A R e
400 [ . 250 * e am 200 X
3507 [ o 200+ o A < w5
300 - i - 150 P e
Z 250+ . 5150- . . £ oA
&200F e = 3T 1 = - 3fF1 £ 100 Vi
2 150F v e — T2 £ 100F o o« - 37 FF2 i o — 3 FF2
100F o == —~ S7AF3 wl [ — T3 5 — 3
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Fig.10 Load-stress patterns of neutral bars for each specimen
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Tab.4 Steel pipe geometric parameter

LA A% /mm BEJEL /mm T A/em’” P fom® B /om’ [al% 24242 /em B/ (kg - m)
s 48 32 4.50 11.36 473 1.59 7850
KT 48 2.5 3.57 9.28 3.86 1.61 7 850
x5 MEHMRER 22 TEFNERIE
Tab.5  Steel pipe material properties A 816 B P SEBR  A UES F HI E
BB/ (N - mm ) PIBERAN - mm®) AL S5k, AR UM TR B 0 U A S AR
2.06%10° 7.9%10" 03 SRR ) A4 R s B R E
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SO o FEAR BT REAL AN 11 B

(a) THHATY (b) AT B
11 HEER
Fig. 11 Calculation model
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Fig. 12 Relationship between overall stability bearing

capacity and joint stiffness
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Fig.13 Comparison of experimental and theoretical values with different K
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