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Anti-crack design for reinforced concrete anti-uplift cast-in-place pile

Yao Meihong

(Road Construction Department, Fujian Chuangzheng Communications College, Fuzhou 350007, China)

Abstract: The anti-cracking design for different uplift caste-in-place piles was analysed in the per-
spective of consumption and cost of the longitudinal bars. The variables of aforementioned piles in-
clude different diameters, different anti-pulling load and different crack control level. Since the ex-
perimenal results indicate that the longitudinal bars of pile have a significantly inadequate pulling
stress level because of its limitation of maximum crack width, it is concluded that the stress of the
longitudinal bar will be lower when the uplift force of the pile is stronger. Compared with common re-
inforcement concrete piles, the uplift piles containing prestressed screw bar not only reduce the con-
sumption of steel significantly, but also save about 40% ~50% of the longitudinal reinforcement cost
when the anti-uplift force is high. Moreover, the arrangement for prestressed reinforcement and the
control method of the effective prestress are also discussed.
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Tab.1 Calculation result of $800 common uplift pile

under different axial tensile forces

N/ o/ WHS A/ ps o W w../
kN [ BCNAR mm? % MPa M JJHE mm

110 0.10 7db 10 550 0.11 200 0.56 0.182
550 0.50 25db 12 2827 0.56 195 0.54 0.183
880 0.80 30d 14 4618 0.92 191 0.53 0.186
1000 0.90 28db 16 5630 1.12 178 0.49 0.191
1110 1.00 27d>b 18 6871 1.37 162 0.45 0.198
1380 1.25 264db 22 9883 1.97 140 0.39 0.201
1660 1.50 22db 28 13547 2.70 123 0.34 0.197
1940 1.75 21 3216889 3.36 115 0.32 0.194
2210 2.00 194> 3619340 3.85 114 0.32 0.203
2490 2.25 22db 3622393 446 111 0.31 0.194
2760 2.50 20db 4025133 5.00 110 0.31 0.198
3040 2.75 224 4027 646 550 110 0.31 0.196
3320 3.00 164db 50 31416 6.25 106 0.29 0.200
3590 3.25 1745033379 6.64 108 0.30 0.203

R 1R AR YO N, N T
1 100 kNBJ, HeR IR BE + 9P hi R 2500 2 2 1R
B AT R 2R, B 2 T (IR L) GB50010 -
2010 FLBETTEF N G P bl b o, (042 2
88 8 FE N ST B 32 h AN A 5 R 3k 1. 37 %,
T8 37 1R TR ) Fe /N R, R AR R NG ERI
VEZ RN T 400 Z HL TR AR, S B4k 47 3/
F £, A B R EERIA TR AT A e
TEA IR 32 PR 2 ) S 1k H B R EC A T, &1 2
Sk RO A4 1 Foft S 4% 1 o 45 K AE 45 G At 4R AE
N A, AR TR B 1 JF 2 AT 4 (IR AL
GB50010-2010 %4 4% /> X R 1+ 5 77 2 A & 2l



WRHFLL . B TR L IR T R B 2T 521

.
556 M
8.00r . 10.60
- —e— B
7.00f
] —a— R 050
6.00 | -
[ 040 &
o S00f K
3 400} 030 =
£ 300} g 2
En I § /'4 40.20 ﬁé
200+ 7 53
L e ]
0.10
100} __a”
0.00 L= . . . . . 0.00
000 050 100 150 200 250 3.00 3.50

SRR G,
B 1 800 HEAH B EE AR AR A L BT B A (L RS 28

Fig.1 The tendency of longitudinal reinforcement
ratio and stress ratio with load for $800

uplift pile
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Fig.2 Curves of reinforcement for $800 uplift pile

according to two crack control levels
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Fig.3 Reinforcement ratio curve for different dia-

meter uplift piles
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Fig.4 Longitudinal reinforcement stress ratio curves

for different diameter uplift piles
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Fig.5 Reinforcement quantity curves for different

diameter uplift piles
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Tab.2 Calculation result of reinforcement for ¢800 prestressed uplift pile under different axial tensile forces

bk seEe BT sgE RSN —_— WS BEE B BEEAR s B
FbrE Winhy AR JEmm iR PRI BN BURRN S 1.20
fH/kN BB A/mm®  Jif 0 A/mm’ P /% o,/MPa o, /MPa o, /MPa (BLJJH) /kN
800  34™25 1473 7d 14 1078 0.50 154.6 1.572 1.686 1.073 1270
1000 3¢™25 1473 7d14 1078 0.50 154.6 1.965 1.686 0.858 1270
1200 4425 1964 74> 14 1078 0.60 161.9 2.357 2.262 0.960 1 580
1400 4¢'25 1964 7db14 1078 0.60 161.9 2.750 2.262 0.823 1 580
1600 5¢"25 2455 7d14 1078 0.70 169.1 3.141 2.826 0.900 1 900
1 800 5¢"25 2455 7d 14 1078 0.70 169.1 3.534 2.826 0.800 1 900
2000 625 2945 714 1078 0.80 176.2 3.925 3.378 0.861 2210
2200 7¢'25 3436 714 1078 0.90 183.3 4316 3.919 0.908 2530
2400 725 3436 714 1078 0.90 183.3 4.709 3.919 0.832 2530
2600 825 3927 7d14 1078 1.00 190.2 5.099 4.448 0.872 2 840
2 800 825 3927 7d 14 1078 1.00 190.2 5.492 4.448 0.810 2 840
3000 9¢'25 4418 714 1078 1.09 197.0 5.882 4.967 0.844 3 160
3200 106"25 4909 7 14 1078 1.19 203.7 6.272 5.475 0.873 3470
3400 104™25 4909 7d 14 1078 1.19 203.7 6.664 5.475 0.822 3 470
3600 11¢™25 5400 7414 1078 1.29 210.4 7.053 5.972 0.847 3790
| — o G00TFI 1175 —m- & 700TUL /35
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Fig.7 Curves of reinforcement quantity for prestressed uplift piles with different diameters
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Tab.3 Economic comparison between two reinforcement schemes of $800 uplift pile

TR 2 BUSE P HAchE L AT TR RE - B
gy b
HE (/N ou/fu TRLIIA AT A7 5 %ja’ﬁiﬁm/ SR ST FH A e/ %Mfﬁiﬁm/
B/ (kg-m™)  B/(kgem')  (JC-mT) (kg-m™) (JC-m™)
800 0.72 12.3 8.5 104 29 12 25.7 93
1.000 0.90 12.3 8.5 104 274 14 32.6 117
1200 1.09 16.4 8.5 129 25 16 39.5 142
1 400 1.27 16.4 8.5 129 274 18 53.9 194
1 600 1.45 20.5 8.5 153 28 db 20 69.1 249
1 800 1.63 20.5 8.5 153 23 b 25 88.6 319
2 000 1.81 24.6 8.5 178 26 b 25 100.2 361
2200 1.99 28.7 8.5 203 23 db 28 111.2 400
2 400 2.17 28.7 8.5 203 21 32 132.6 477
2 600 2.35 32.8 8.5 227 224 32 138.9 500
2 800 2.53 32.8 8.5 227 20 d 36 159.8 575
3000 2.71 36.9 8.5 252 214 36 167.8 604
3200 2.89 41.0 8.5 276 224 36 175.8 633
3400 3.07 41.0 8.5 276 20 db 40 197.3 710
3 600 3.26 45.1 8.5 301 21 db 40 207.2 746
3800 3.44 49.2 8.5 326 15 b 50 231.2 832
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Fig.8 Curves of cost ratio for different diameter

uplift piles according to two reinforcement

schemes
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