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Analysis of template support frame and the platform erection
of the silo structure at a high altitude
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Abstract: The template support frame and its construction operating platform system for roof construction of reinforced concrete silo
structure is described, as the operating platform was the erection foundation to undertake and pass the loads during the roof concrete
pouring. Numerical models of the template support frame and the operating platform through finite element software SAP2000 were
established and their force by reverse deduction analyzed. Firstly the whole roof is divided into three steps, and the axial force at the
pole’s bottom of the template support frame is obtained under each step. Secondly the axial force as external forces acting on the
operating platform is retained step by step, last could retain each element’s mechanical response of the operating platform under dif-
ferent concrete pouring steps. Results showed that staged construction can help distribute the external loads reasonably, avoid the
construction safety hazards of large loads aroused by once excessive construction. And the rope could ensure construction safety by
reducing the deformation of the operating platform.
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Fig.1 The construction steps of the silo structure roof
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Fig.2 Models of template support frame
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Fig.3 Load location of each step on template support frame
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Tab.1 The axial force of pole in each concrete pouring stage

HAEZ ) SIAT HBAT
T R il J3 /KN o A1 /KN
MR RME BROKE B Ji % MR BME BRRME E %
1 460 5422 19.945  12.684  7.262 429 0.119 4759 2439 232
206 6772 16777 11.775  5.003 683 0.009  3.98 1998  1.989
3 333 3.169 4978  4.074  0.905 556 0.085  2.156 1121  1.036
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Fig.6 3D model of the operating platform
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Fig.7 Load points of the operating platform
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Tab.2 Axial force and moment of operating platform under step 1

bz ftE4ss AB BC CD DE EF FG GH HI IJ JKX. KL LM MN NO OP PQ QR RS
W /KN -6.7 -22.0 -45.7 -58.0 -61.6 -57.9 -47.1 -31.8 -17.0 17.1 17.0 14.7 12.8 11.7 11.6 12.5 14.6 183
J1 BEKN-m 25 27 17 18 20 23 25 27 28 28 28 27 25 23 20 17 17 27
TS ab bc od de ef fg  gh hi ij jk kI Im mn no op pq
HiJi/kN 30.5 47.5 475 547 47.6 332 169 36 38 49 72 87 93 89 75 438
TSI 40 5 aB aC bC bD ¢D ¢cE dE dF e eG fG fH gH gl hI hl iJ iK
HiJi/kN 452 -45.1 25.1 -252 112 -11.1 -04 04 -10.6 10.6 -21.2 21.2 -24.1 242 -19.6 19.7 0 0
Eirtt4sS K jL kb kM M IN mN mO nO nP oP oQ pQ pR gR ¢S
HiJi/kN 0 0 0 0 0 0 0 0 0 0 0 0 -40 40 -70 7.1
OS9-S Aa aB Bb bC Cc cD Dd dE Ee eF Ff fG FikF
i h /KN 54.9 54.9 51.5 51.4 51.4 51.4 51.4 51.4 51.4 51.6 55.0 55.0 5.6
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Tab.3 Axial force and moment

T BEE R MRS ST ; FkBAR2 Ty, 7h
RAET HABMA; R RZEL NS, %
A TSN . i R B o 8 R A F- 1 v
Rik, HAEHANEECOEE - ENLZBARRA,
N2 2N RS2 IR, AR P S BT
R, B 22 4R R LR 7 A g P g i
HRER , 5 ZIE AN L BRAEAR B T i 3 B4 ) I sl
THRAEFAEORIRITRIE.
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of operating platform under step 2

bk HItE9sS AB BC CD DE EF FG GH HI 1 JK KL LM MN NO OP PQ QR RS
7 /N 9.4 -16.7 -29.3 -39.3 -47.1 -52.7 -53.2 472 -375 O 0 0 0 48 7.0 103 14.8 214
B BH/AKN-m 45 45 29 26 22 16 -15 -58 -188 -188 -51 1.63 29 36 40 41 43 59
T tE4ss ab bec od de ef fg  gh  hi ij jk kI Im mn no op pq
BhF3 /KN 14.6 252 341 412 453 422 332 228 21.8 222 223 215 1938 17.1 133 8.0
TEAFH 1 45 5 aB aC bC bD ¢cD c¢cE dE dF eF eG fG fH gH gl hI h] 1J 1K
hF3 /KN 21.7 -21.6 158 -15.7 13.1 -13.0 10.6 -10.6 6.1 -6.1 -47 47 -13.0 13.1 -15.6 157 O 0
EftatgsS K jL kL kM M IN mN mO nO nP oP oQ pQ pR gR ¢S
#h 73 /KN 0 0 0 0 0 0 0 0 -40 41 -56 57 -71.7 7.8 -11.8 11.9
OGS 95 Aa aB Bb bC Cc cD Dd dE Ee eF Ff fG PiFF
#h 73 /kKN 106.7 106.7 100.0 99.6 99.6 99.6 99.6 99.6 99.6 99.9 106.7 106.7 2.6
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130 mm, {EHELHPE5E L AEEB (& 600 mm)iE
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Tab.4 Axial force and moment of operating platform under step 3

Fafrrgtkge AB BC CD DE EF FG GH HI 1IJ JK KL LM MN NO OP PQ QR RS
W & f/KN 46 -6.6 -9.7 -11.3 -11.8 -11.3 -99 -80 -69 80 0 -8.6 -140 -16.6 -16.1 -12.5 -54 6.7
1 /AN em 111 11.0 62 60 60 60 55 42 -112 -112 54 7.0 7.7 78 178 76 74 124
TP kItEgRe ab  be  cd  de ef fg gh hi jk kI Im mn no op pq
/KN 40 62 72 72 62 44 0 0 104 195 264 304 31.6 295 243 153
AP REge aB aC bC bD D cE dE dF eF eG fG fH gH gl hI hl iJ iK
/KN 59 -59 33 -33 0 0 0 0 0 0 0 0 -30 3.1 0 0 119 -119
Eitgs JK O jL kL kM IM IN mN mO nO nP oP oQ pQ pR gR ¢S
/KN 13.5 -13.4 102 -10.1 60 -60 O O 3.1 -32 -76 7.7 -133 133 -22.6 227
ZOoEgggms  Aa aB Bb bC Cc cD Dd dE Ee ¢F Ff G Hisr
Hi71/KN 2114 211.4 1982 197.6 197.8 1979 1979 1978 197.6 1982  211.6  211.5 3.5
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Fig.8 The axial force of steel wire ropes in each stage
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