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Table 1 Parameter table of curing condition
Cement Type  Curing Condition A B
I moist curing 4.00 0.85
Steam curing 1.00 0.95
m moist curing 2.30 0.92
Steam curing 0.70 0.98
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Table 2 Creep parameters of v,

Component’ s average Creep shape and size

thickness (mm) correction vy, coefficient

50 1.30
75 1.17
100 1.11
125 1.04
150 1.00
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Table 3 Shrinkage Parameter of .,

moist curing time( day) Yep
1 1.20
3 1.10
7 1.00
14 0.93
28 0.86
90 0.75
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Table 4  Shrinkage Parameter of \,,

Component’ s average  Shrinkage shape and size

thickness (mm) correction coefficient A,

50 1.35
75 1.25
100 1.17
125 1.08
150 1.00
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Guangzhou New TV Tower
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Table 5a Measured data of section 3 for the incremental stress of concrete

Height(m) . Loading Mea.suring Mea'suring Mea'suring Mea'suring Mea.suring Mea.suring
time (day) point 3 point 3 point 3 point 4 point 4 point 4

Ao, (MPa) At (MPa) Ao, (MPa) Ag,(MPa) Ar (MPa) Ao, (MPa)
121.2 33 -0.3410 -0.0220 0.0541 -0.5650 0.0513 0.0290
121.2 61 —-1.0600 -0.0285 0.0655 —-1.2200 0.0972 0.0156
121.2 131 -2.9690 0.0631 -0.1150 -2.8740 0.0631 0.0676
121.2 194 -4.1560 -0.1440 0.1070 -3.9000 0.0480 0.0902
121.2 222 -4.7420 -0.1740 0.1302 —4.5488 0.04592 0.11252
121.2 306 -5.6210 -0.2190 0. 1650 -5.5220 0.0428 0. 1460
121.2 376 -6.5470 -0.2570 0.1870 —-6.4950 0.0262 0. 1840
121.2 495 -6.7520 -0.2810 0.2010 -6.8650 -0.0051 0.2070
121.2 579 -7.1710 -0.3110 0.2220 —7.4420 —-0.0430 0.2480
121.2 649 —-7.4050 -0.3160 0.2230 —7.6840 —-0.0390 0.2530
121.2 775 —-7.8380 -0.3320 0.2240 -8. 1060 -0.0226 0.2570
121.2 866 -7.8910 -0.3240 0.2240 -8.1740 -0.0210 0.2580
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Table 5b  Measured data of section 6 for the incremental stress of concrete
. Loading Measuring Measuring Measuring Measuring Measuring Measuring
Height(m) . . . . . . .

time (day) point 3 point 3 point 3 point 4 point 4 point 4

Ac,(MPa) A, (MPa) Ac,(MPa) Ao (MPa) Ar, (MPa) Ao, (MPa)
230.4 67 -1.8912 0.0148 0.2255 -1.9350 -0.0023 0.0310
230.4 95 —-2.5843 -0.0302 0.2918 -2.6744 —-0.0098 0.0748
230.4 179 -3.6239 -0.0977 0.3913 -3.7835 -0.0210 0. 1404
230.4 249 -4.7308 -0.2031 0.5283 -5.0252 -0.1638 0.2453
230.4 368 -5.1423 -0.3200 0.6119 -5.8975 -0.2990 0.3033
230.4 452 -5.4213 -0.4232 0.6703 —-6.6025 —-0.4005 0.3940
230.4 522 -5.6956 -0.4274 0.6991 -6.9613 -0.4099 0.4099
230.4 6438 -6.1955 -0.4233 0.7479 -7.5529 -0.4115 0.4313
230.4 739 —-6.2403 —-0.4268 0.7533 —-7.6603 -0.4161 0.4378
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Table 6 The parameters for calculation of creep and shrinkage

Section ~ Component’ s Relative Slump Fine aggregate Cement . Measuring
. . Density .
number average thickness  humidity constant content factor compressive strength
h(mm) A(%) s W(%) c(km/m*)  p(km/m®) feps (MPa)
3 1071 75 240 42.86 337 2412 82.3
6 1071 75 240 37.99 380 2380 72.5
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Table 7a  The comparison for theoretical strain and measured strain in section 3 for point 3 and point 4

Strain Measuring Measuring Measuring Measuring Measuring Measuring Measuring Measuring

comparison point3 point3 point3 point3 point4 point4 point4 point4

e, (pe) £, (ue) g, (ue) T(T) e, (ue) £, (ue) g, (ue) T(T)

Elastic strain ¢ g3 -86.54 45.17 25.65 -206.22  -79.91 47.45 26.83
(theoretical value)

Mesured total strain ~ —272.97 -142.26 36.93 25.65 -307.51 -113.68 50.03 26.83

Creep strain -43.15 -18.75 9.66 25.65 -44.01 -17.11 10.07 26.83

Shrikage strain -33.42 -33.42 -33.42 25.65 -33.42 -33.42 -33.42 26.83
Strain eliminated

creep and shrikage  -196.4 -90.1 60. 69 25.65 -230.09 -63.16 73.37 26.83

(corrected strain)
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Table 7b  The comparison for theoretical strain and measured strain in section 6 for point 3 and point 4

Strain Measuring Measuring Measuring Measuring Measuring Measuring Measuring Measuring

comparison point3 point3 point3 point3 point4 point4 point4 point4

e, (ue) & (ue) &, (ue) T(T) e, (ue) £,y (ue) e, (ue) T(T)

Elastic strain ~177.37 -74.92 55.53 25.43 ~214.46 -93.67 54.44 25.26
(theoretical value)

Mesured total strain  —256. 06 -108.83 3.34 25.43 -322.82 -126.97 25.56 25.26

Creep strain -37.83 -15.94 11.82 25.43 -45.18 -19.66 11.45 25.26

Shrikage strain -41.79 -41.79 -41.79 25.43 -41.79 -41.79 -41.79 25.26
Strain eliminated

creep and shrikage — —176.26 -50.95 33.31 25.43 —235.62 -65.43 55.89 25.26

(corrected strain)
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STUDY ON THE MODIFIED STRAIN OF GUANGZHOU NEW TV
TOWER STRUCTURAL HEALTH MONITORING *

Lin Jianfu Huang Jianliang Cheng Ying Chen Shuhui
( Department of Applied Mechanics and Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract In the long-term structural health monitoring for large-scale steel reinforced concrete structure , the
creep and shrinkage effect must be considered . Otherwise it can cause inaccurate or wrong results. The modifica-
tion on the original data from strain senors can improve the monitoring precision. The influence of creep and
shrinkage on the engineering project was studied. Then using the data from the Guangzhou New TV Tower struc-
tural health monitoring system, how to use the method from ACI to predict the creep and shrinkage was ex-
plained. Finally, a specific project example for Guangzhou New TV Tower was used to verify that the modified

strain can fit the theoretical strain very well and has higher reliability.

Key words Guangzhou new TV tower, structural health monitoring, strain, creep, shrinkage
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