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Evaluation of groundwater corrosion on building foundation in Handan city

CHENG Zu—feng1 , YU Jin®
(1. College of Natural Resource, Hebei University of Engineering, Hebei Handan 056038, China;
2. College of Civil Engineering, Hebei University of Engineering, Hebei Handan 056038, China)

Abstract: Groundwater corrosion data in Handan area obtained from sampling and chemical analysis were
analyzed by using the GIS software. The forms, and grades of groundwater corrosion were evaluaed by the
single— factor judegment according to the Code for Investigation of Geotechnical Engineering( GB50021 —
2001) , and the distribution of the corrosion factors were studied. The results show that the groundwater has
medium corrosion to concrete strudure: the medium, weak crystal corrosion and weak decomposition corre-
sion to the concrete; and the medium, weak corrosion to the concrete reinforcing bars. The major corrosion
factors including S04~ Mg2+ Cl", are mainly distributed in the vicinity of some major chemical enter-
prises.
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Tab. 1 Evaluation criteria of corrosivity of concrete caused by groundwater

considering the type of environment( II Environment )

/(mg LY
S0, Mg NH,* OH"
< 500 <2000 < 500 < 43 000 < 20 000
500~ 1500 2 000~ 3 000 500~ 800 43 000~ 57 000 20 000~ 50 000
1 500~ 3 000 3 000~ 4 000 800~ 1 000 57 000~ 70 000 50 000~ 60 000
> 3000 > 4000 > 1 000 > 70 000 > 60 000

2

Tab. 2 Evaluation criteria of corrosivity of concrete caused by groundwater considering permeability

A B A B A B

> 6.5 > 5.0 <15 < 30 > 1.0 -
5.0~ 6.5 4.0~5.0 15~ 30 30~ 60 1.0~ 1.5 —
4.0~ 5.0 3.5~4.0 30~ 60 60~ 100 <0.5 —
< 4.0 <35 > 60 - - -

:A B
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Tab. 3 Evaluation criteria of corrosivity of concrete iron caused by groundwater
cr /(mg L) ar [ (mg kg™ ')
W< 20% W 220%
— < 100 < 400 < 250
> 5000 100~ 500 400~ 750 250~ 500
— 500~ 5 000 750~ 7 500 500~ 5 000
— > 5000 > 7 500 > 5000
cr = CI' +0.2550,
s 28.5% 3.6%
3 ,
22 6 5
1999 6% 1.5%
393 ( R )
) ,
3.1 (2 - 2
[9], Cl + 0.2550,
[9], , ;
231 44
1.5 8.9% 11.4%,
s 20. 0% ~ 35.0%
10. 0% ~ 20. 0%, [9] G R
, ) 4
II
-2.15C, 0~ 47C, 393
« » ( GB50007 —
2002, 0. 6m, , ,
: ()
4 13
[11]
(n) (Xow) (X uin) (Xa)
3.2 (s) (d) 4,
pH ,
(1) SO, Mg co, C
’ 1.05 0.99 10.23 5. 14
’ 1.91,
127 ,
32.1%, 112, 14 <0, Mg2+ co, CrI
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Tab. 4 Eigenvaue of groundwater corrosivity evaluation factor

S0,> Mg* NH,* OH 0, HCO;" cl Cl™ + 0.2580,*
[ (mge L")/ (mgr L")/ (mgr 17 1)/ (mge L)/ (mge L) [(mg'L™") /(nmge L")/ (mgeL7)  [(mg L)
n 393 393 393 393 393 393 393 393 393 393
Xma 6370.02  429.96 60.00 331.04 19 565.46 12.20 93.67 87.47 5512.80 7 105. 31
X 18.52 0.00 0.00 0.00 291. 63  6.50 0.00 0.00 12.43 30.79
X, 509. 13 60. 15 0.91 2.66 1 899.50 7.37 1. 67 7.92 320.25 447.53
s 533.43 59.32 4.91 27.23 1 724.82 0.50 8.56 7.12 611. 19 686.29
d 1.05 0.99 5.39 10.23 0.91 0.07 5.14 0.90 1.91 1.53
2+
4.1 S04F Me
i S042- SO42- ’ 5042_
18. 52 ~ Mg™ MgSO0,
2738. 94mg/L,
4.3 €O,
500mg/ L 5.48.
, C. C.> 1.0 , 002
5 S04~ , 6 ,
, 500mg/ L CO, 15mg/1( )
32. 4%, S0,> 30mg/ L( ) 14
S0, 6 . CO:
0, 0
, i 90. 3% 0,
, 5580,* 6 Co,
Tab. 5 Sub- samples of SO,> Tab. 6 Sub— samples of erosion CO,
SO /(mgr L™ /% o,  /(mgL") | %
0~ 500 266 67.6 0 355 9. 3
500~ 1 500 112 28.5 0.1~ 15 24 6.1
1 500~ 3 000 14 3.6 15~ 30 8 2.1
3 000~ 6 500 1 0.3 30~ 100 6 1.5
4.2 Mg™ 4.4C°
i Mg ClT CI + 0.25504"
.o S0,> CI + 0.250,”
Mg” cr
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, Cl +
0.2580s7 S04~ 6
, Cl-
cr (1)
7 , Ccl
100 mg/ L 70. 2%, cl (2)
cr (3)
70
Tab. 7 Sub— samples of (- [1
O (el ) /% [J]. , 1997(2): 79- 83.
0~ 100 117 29.8 - .
S0.> Mg* CL [J].
100~ 500 231 58.8 . 1998(5): 7 1.
500~ 1 000 21 5.3 [3] . .
1000~ 6 500 24 6.1 L1 ( ), 2007, 37(5): 978
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