1B

TB 10XXX—2010
J XXX—2010

Code for durability design on concrete structure of railway

(FrALTR)

2010—XX—XX 2010—XX—XX




Code for durability design on concrete structure of railway

TB 10XXX—2010
J XXX—2010

2010 XX XX

2010 -



2009 [2009]34

2

100081 , 8 100038



4.1

4.2

4.3

5.1

5.2

5.3

5.4

6.1

6.2

7.1

7.2

7.3

7.4

7.5

7.6

16
19
20
23
23
23
25
25
25
26
28
29
29
31

32



II

33
35
38
41

42



101

1.0.2

1.0.3

1.04

1.0.5



2.0.1 (durability of concrete structure)
2.0.2 (design working life)
2.0.3 cementitious material or binder
2.0.4 (water to binder ratio)
2.05 (deterioration)
corrosion
2.0.6 resistance coefficient to sulfate attack of binder
2.0.7 passed electric charge
2.0.8 chloride diffusion coefficient
2.0.9 resistance class to freezing-thawing of concrete
2.0.10 (air bubble spacing)
2011 resistance class to sulphate physical attack of concrete



2.0.12 minimum concrete cover to reinforcement

2.0.13 enhanced protective measures

2.0.14 maintenance



3.0.2

— +4 N ®m < 1O © ~

Q
™

Q
™

3.0.2

200km/h

100

60

30

60



4.1
41.1
4.1.2
4.1.3
4.2
421 6
4.2.1
4.2.1
4.3
43.1 43.1
431
60%
T1
=60%
T2
T3
T3

4.3.2 432




4.3.2

I5m
L1 100m 300m
=100mg/L =500mg/L
=150mg/kg =750mg/kg
I5m
100m 100m
L2
>500mg/L.  =5000mg/L
>750mg/kg  =7500mg/kg
L3
>5000mg/L
>7500mg/kg
1 TB 10104
TB 10103
2 20
4.3.3 433
4.3.3
SO.> SO,* SO,* co, Mg
(mg/L) ( (PH ) (mg/L) (mg/L)
mg/kg) mg/kg)
Hi =200 =300 1500 =6.5 =15 =300
=1000 =1500 =6000 =55 =40 =1000
0 1000 1500 6000 5.5 40 1000
=4000 =6000 =15000 =45 =100 =3000
4000 6000 4.5
H3 15000 100 3000
=10000 =15000 =4.0
14 10000 15000 — — — —
=20000 =30000
1
2 SO,* 20000mg/L SO~
30000mg/kg
3
4 TB
10104 TB 10103




434 434
4.3.4
SO~ mg/L SO,* mg/kg
Y1 =200 =500 =300 =750
Y2 500 =2000 750 <3000
Y3 2000 =5000 3000 =7500
Y4 5000 =10000 7500 =15000
1
2
3 SO,” 10000mg/L SO,*
15000mg/kg
4 TB
10104 TB 10103
4.3.5 435
435
D1
D2
D3
D4
1 t t=-8 -8 t -3
3 =t=25
2
4.3.6 4.3.6
4.3.6
M1 =7 90d
M2 =9 90d




0.5m 1.0m

200 kg/m’~1000kg/m’

=11 90d

M3 1000kg/m’

4.3.7 L3 H4 Y4 D4 M3



51
5.1.1
GB 1499 GB13013
GB/T701
51.2 GB/T5224
GB/T 5223
GB/T 5223.3
51.3 C30
GB175
GB175
5.1.3
1 300 m¥kg 350m*/kg
2 CaO =1.0%
3 =0.80%
4 C;A =8.0%
1 — 0.60% C40
0.60%
2 Cr
3 CsA
56d 0.80 A
5.14
5.14-1 5.1.4-3
5.1.4-1
C50 C50
1 =12.0% =25.0%
2 =95% =105%
3 =5.0% =8.0%




4 Cr =0.02%
5 =1.0%
6 SO, <=3.0%
7 CaO =10%
8 CaO =1.0%
3.0%
5.1.4-2
1 =2.8g/cm’
2 350 m*/kg 500 m’/kg
3 =95%
4 =3.0%
5 MgO =14.0%
6 SO; =4.0%
7 cr =0.06%
8 =1.0%
7d =75%
’ 28d =95%
5.1.4-3
1 =6%
2 =18000 m’/kg
3 =125%
4 28d =85%
5 Cr =0.02%
6 SiO, =85%
7 =3.0%

5.15

10

5.1.5-1~  5.1.5-3




5.1.5-1

C30 C30 C45 =C50
1 5.1.5-2
2 =3.0% =2.5% =2.0%
3 =0.5%
4 =0.5%
5 =0.5%
6
7 25%
g MB 1.40 =10.0% =7.0% =5.0%
MB=1.40 =5.0% =3.0% =2.0%
9 =2% <1%
10 =8%
11 =0.5%
12 |CI =0.02%
13 5.1.5-3
1
2 2.0%
3
5.1.5-2
%
mm
10.0 0 0 0
5.00 10 0 10 0 10 0
2.50 35 5 25 0 15 0
1.25 65 35 50 10 25 0
0.63 85 71 70 41 40 16
0.315 95 80 92 70 85 55
0.160 100 90 100 90 100 90
5.00mm  0.63mm
5%
5.1.5-3
&t
1 & 0.20% 5.2.11

11




5.2.11
2 0.20%<g, 0.30%
3 £0.30%
1 TB/T 2922.1
TB/T 2922.5
y J— B
5.1.6
C40 s
5.1.6-1~ 5.1.6-4
5.1.6-1
C30 C30 C45 =C50
1 5.1.6-2
2 5.1.6-3
3 =10% =8% =5%
4 =1.0% =1.0% =0.5%
5 =0.2%
6
7 2% 1%
8 =40%
9 =8% =5%
10 =0.5%
11 cr =0.02%
12
13 5.1.6-4
1
2
5.1.6-2
mm
mm 2.36 4.75 9.5 16.0 19.0 265 | 315 | 375 | 53
5 10 95 100 | 80 100 0 15 0
5 16 95 100 | 85 100 30 60 0 10 0
5 20 95 100 | 90 100 40 80 0 10 0

12




5 25 95 100 90 100 30 70 0 0
5 315 95 100 90 100 70 90 15 45 0 5 0
5 40 95 100 70 90 30 65 0 5 0
1 2/3
12 3/4
2 C50 25mm
5.1.6-3 %
C30 =C30
=16 =20 =30 =10 =12 =13
=16 =12
5.1.6-4
&t
1 g 0.20% 5.2.11
5.2.11
2 0.20%<g; 0.30%
3 £20.30%
1 TB/T 2922.1
TB/T 2922.5
2 — B
3
51.7
GB8076 5.1.7-1
5.1.7-2 5.1.7-3

5.1.7-1

13




1 =20%
2 =3.0%
3 =20%
4 =90%
1d =140% /
5 3d =130% /
7d =125% =125%
28d =120% =120%
6 th / <60mm
) +90min
7 90 +120min
/
8 =10.0%
9 Cr =0.6%
10 =10%
11 =125%
5.1.7-2
1 =25%
2 =3.0%
3 =20%
4 =90%
1d =180% =170% /
5 3d =170% =160% /
7d =145% =150% =140%
28d =130% =140% =130%
6 Th / =80mm =60mm
7 90 +90min -90 . > +90min
+120min
/
=0.05%
=5.0%
10 Cr =0.6%
11 =10%
12 =110%
1
80mm=+10mm

2

14




5.1.7-3

1 =6%
2 =3.0%
3 =70%
4 1h -1.5% +1.5%
3d =95%
5 7d =95%
28d =90%
6 -90min +120min
7 =125%
8 (200 =80%
9 28d =300um
5.1.8 5.1.8
5.1.8
1 pH 6.5 6.5 6.5
2 2000mg/L 2000mg/L 5000mg/L
3 2000mg/L 5000mg/L 10000mg/L
500mg/L
350mg/L 1000mg/L 3500mg/L
4
200mg/L
5 600mg/L 2000mg/L 2700mg/L
6 1500mg/L 1500mg/L 1500mg/L
7 (28d) =90%
8 =30min

15




5.2

5.2.1 5.2.1
5.2.1 kg/m?
C30 360 /
C30~C35 400 550
C40~C45 450 600
C50 480 /
C50 500 /
5.2.2 5.2.2
5.2.2 %
<0.40 0.40
<40 <30
<50 <40
30~50 20~40
40~60 30~50
30~50 20~40
40~60 30~50
<40 <30
<50 <40
<30 <20
<40 <30
<30 <20
<40 <30
1
2
3 30%
4 30% 50%
52.3 5.2.3
5.2.3
DI D2 D3 D4 Yl Y2 Y3 Y4
% 4.0 5.0 6.0 4.0 2.0

16




300um C
2 2.0%~4.0%
5.24
524 0.60
260kg/m’
5.2.4
100 60 30

kg/m® kg/m’ kg/m’

T1 0.55 280 0.60 260 0.60 260

T2 0.50 300 0.55 280 0.55 280

T3 0.45 320 0.50 300 0.50 300

5.25
525 0.55
280kg/m’
5.25
100 60 30

kg/m’ kg/m® kg/m®

L1 0.45 320 0.50 300 0.50 300

L2 0.40 340 0.45 320 0.45 320

L3 0.36 360 0.40 340 0.40 340

5.2.6 5.2.6
5.2.6
100 60 30

kg/m’ kg/m’ kg/m’

HI 0.50 300 0.55 280 0.55 280

H2 0.45 320 0.50 300 0.50 300

H3 0.40 340 0.45 320 0.45 320

H4 0.36 360 0.40 340 0.40 340

5.2.7 5.2.7

17




5.2.7

100 60 30
kg/m’ kg/m’ kg/m’
Y1 0.50 300 0.55 280 0.55 280
Y2 0.45 320 0.50 300 0.50 300
Y3 0.40 340 0.45 320 0.45 320
Y4 0.36 360 0.40 340 0.40 340
528 52.8
5238
100 60 30
kg/m’ kg/m® kg/m®
D1 0.50 300 0.55 280 0.55 280
D2 0.45 320 0.50 300 0.50 300
D3 0.40 340 0.45 320 0.45 320
D4 0.36 360 0.40 340 0.40 340
5.2.9 5.2.9
529
100 60 30
kg/m® kg/m® kg/m®
M1 0.50 300 0.55 280 0.55 280
M2 0.45 320 0.50 300 0.50 300
M3 0.40 340 0.45 320 0.45 320
5.2.10 5.2.10
5.2.10 %
0.10 0.06
5211 5211

18




5.2.11 kg/m’
100 60 30
3.5 3.5 3.5
3.0 3.0 3.5
2.1 3.0 3.0
1
1/6
1/2 1/2
2 75%
75%
3 100
60 30
5.2.12 4.0%
5.3
53.1 5.3.1
5.3.1
Tl C30 C30 C30 C30
T2 C35 C30 C35 C30
T3 C40 C30 C40 C30
L1 C40 C35 C40 C35
L2 C45 C35 C45 C35
L3 C50 C35 C50 C35
HI C35 C35 C35 C35
H2 C40 C40 C40 C40
H3 C45 C45 C45 C45
H4 C45 C45 C45 C45
Y1 — — C35 C35
Y2 — — C40 C40
Y3 — — C45 C45
Y4 — — C45 C45
DI — — C35 C35

19




D2 — — C40 C40
D3 — — C45 C45
D4 — — C45 C45
1 56d
2
53.2 53.2
5.3.2
100 60 30
Tl C30 C30 C25 C25 C25 C25
T2 C35 C30 C30 C25 C30 C25
T3 C40 C30 C35 C25 C35 C25
Ll C40 C35 C35 C30 C35 C30
L2 C45 C35 C40 C30 C40 C30
L3 C50 C35 C45 C30 C45 C30
H1 C35 C35 C30 C30 C30 C30
H2 C40 * C35 C35 C35 C35
H3 C45 * C40 * C40 *
H4 C50 * C45 * C45 *
Y1 C35 C35 C30 C30 C30 C30
Y2 C40 * C35 C35 C35 C35
Y3 C45 * C40 * C40 *
Y4 C50 * C45 * C45 *
DI C35 C35 C30 C30 C30 C30
D2 C40 * C35 C35 C35 C35
D3 C45 * C40 * C40 *
D4 C50 * C45 * C45 *
M1 C35 C35 C30 C30 C30 C30
M2 C40 * C35 C35 C35 C35
M3 C45 * C40 * C40 *
1 56d
2
3 <%7”
4 C30

20




5.4

54.1 54.1
541
5.4.2 56d 542
5.4.2 ©
100 60 30
<C30 <1500 <2000 <2500
C30 C45 <1200 <1500 <2000
=C50 <1000 <1200 <1500
GB/T 50082
5.4.3 543
5.4.3
100 60
L1 =7 =10
>0 L2 8
= =
DRCM (X 10_121112/5) => —
L3 =3 =4

GB/T 50082

5.4.4 544

5.4.4

100 60 30

21



Yl =KS90 =KS60 =KS60
s6d Y2 =KS120 =KS90 =KS90
Y3 =KS150 =KS120 =KS120
Y4 =KS150 =KS120 =KS120
GB/T 50082
5.4.5 5.4.5
5.4.5
100 60 30
D1 =F300 =F250 =F200
56d D2 =F350 =F300 =F250
D3 =F400 =F350 =F300
D4 =F450 =F400 =F350
GB/T 50082
5.4.6

5.4.7

22




6.1
6.1.1
6.1.1
6.1.1 mm
Tl 0.2
T2 0.2
T3 0.2
L1 0.2
L2 0.2
L3 0.15
H1 0.2
H2 0.2
H3 0.15
H4 0.15
Y1 0.2
Y2 0.2
Y3 0.15
Y4 0.15
D1 0.2
D2 0.2
D3 0.15
D4 0.15
M1 0.2
M2 0.2
M3 0.15
30mm 30mm

6.2

6.2.1 30

6.2.2

15
6.2.3
20 15 15

23




60 65
6.2.3
6.2.3
(RH =50%) (20%=RH <50%) (RH<20%)
T T
S5<T 10 21 ST 10 28 5T 10 56
0.45 10<T 20 14 10<T 20 21 10T 20 45
T=20 10 T=20 14 T=20 35
5<T 10 14 S5<T 10 21 5<T 10 45
=045 10<T 20 10 10T 20 14 10T 20 35
T=20 7 T=20 10 T=20 28
4h 6h
10
14d 10d
6.2.4
6.2.5
15
6.2.6 48h
72h 5




7.1

7.1.1

7.1.2

7.1.3

7.14

7.15

7.1.6

7.1.7

7.2
7.2.1 7.2.1
7.2.1
mm

T1 35
T2 35
T3 45
L1 45
L2 50
L3 60
H1 40
H2 45

25




H3 50
H4 60
Y1 40
Y2 45
Y3 50
Y4 60
Dl 40
D2 45
D3 50
D4 60
M1 35
M2 40
M3 45
1 30mm
2
3 7.2.1 30mm
4 10mm
5
172
10mm
6
60mm
7.2.2 2%
2%
7.2.3
71.2.4 3%
71.2.5
71.2.6
1.2.7

7.2.8

26




7.2.9

7.3
731 7.3.1
7.3.1
mm
Tl 35
T2 35
T3 40
L1 40
L2 45
L3 55
H1 35
H2 40
H3 45
H4 55
Y1 35
Y2 40
Y3 45
Y4 55
D1 35
D2 40
D3 45
D4 55
1 50mm
2

7.3.2

7.3.3

7.3.4 300mm

7.3.5

7.3.6

7.3.7

27




7.3.8

7.3.9
7.3.10 5
7.4
7.4.1 7.4.1
7.4.1 mm
100 60

Tl 30 25
T2 35 30
T3 40 35
Ll 40 35
L2 45 40
L3 55 50
HI 35 30
H2 40 35
H3 45 40
H4 55 50
Y1 35 30
Y2 40 35
Y3 45 40
Y4 55 50
DI 35 30
D2 40 35
D3 45 40
D4 55 50
M1 35 30
M2 40 35
M3 45 40

7.4.2

7.4.3

7.4.4 L3 H4 Y4

28




745 L3 H4 Y4

7.4.6 200km/h

MI15

7.5

751
7.5.1

7.5.1

mm

35

35

35

45

45

45

7.5.2

7.5.3
7.5.4

7.5.5

7.6.1
7.6.2

7.6.2

7.6

10mm

7.6.2

mm

T1

15

T2

20

29




T3 25
L1 20
L2 25
L3 30
H1 20
H2 20
H3 25
H4 30
Y1 20
Y2 20
Y3 25
Y4 30
D1 20
D2 20
D3 25
D4 30
M1 20
M2 25
M3 30

30




8.0.1 L3 H4 Y4 D4 M3
8.0.2 8.0.2
8.0.2
L3 v v v v v
H4 v v v v
Y4 v v v
D4 v v v
M3 v v v
1“_\/”
2

8.0.3

31




9.0.1

9.0.2

9.0.3

9.04

9.0.5

32



A0.1
A.0.2

A.03

15kN
0.78N/s
10mmx*x10mmx*x60mm

200mm 70mm Imm 2mm

GB178
17 25 50%
20 +3 90%
50 =1
20 +3
100g
250g 50g
6
7.8MPa 5s
50 7d

33

3min

24h+2h



3% NaxSOq4 IN H,SO4

Ca(OH), pH 7.0
Na,S04 200mL
10mm
4 56d 56d
50mm Smm

0.78N/s
A.0.6

1 MPa 0.075
0.01MPa

2 9 7

3 56d 56d

0.01

A.0.7 0.80

34



B.0.1
B.0.2 —
80 Imol/L. NaOH 28d
0.10% —
B.0.3
1 275mm  300mm 0.01lmm
2 25mm*25mmx*280mm
3 80 +2
4 425 P 0.80%
0.80% NaOH 0.80%
B.0.4
20 +£2 50%
B.0.5
1 Smm
Smm Smm Smm
2 B.0.5 105
3 20 +2
24h 2.25:1 900g
400g
B.0.5 10 105mm
120mm
B.0.5
mm 50 25 2.5 1.25 1.25 0.63 0.63 0.315 O.(3)1156
% 10 25 25 25 15
g 90 225 225 225 135

35




4 GB/T 17671

7d 14d 21d 28d
15s

B.0.6

0.01%
0.05%

36

0.05%

20

24h+2h

80 24h+2h
80 Imol NaOH
4 1 3d
(B.0.6)
0.01%

20%



B.0.7

— 28d

0.10% —

_ 28d

0.10% —

28d 0.10% —

37



C.01
C.0.2
C.0.3
1 80~128
10pm 50mm  100mm
2
3
Cc.04
C.04
c.o04
mm IIlIIl2 mm
80 50000 3000
40 17000 2600
30 11000 2500
20 7000 2300
10 6000 1900
1/2
C.05
1 400
800
105 45
10pum

38



C.0.6

1 C.0.5-1
. |
| = &=
N
2 C.0.5-2
4
a=—
|
3 C.0.5-3
L
4
4 C.0.5-4
P
A=t
=
5 1000mm’ C.0.5-5
_3A
" 4nr?
6 cm C.0.5-6
N
n=—
=
7 C.0.5-7 C.0.5-8
P/A 4.33
1
[=3A 1.4[E+1)3—1
4n, A

P/A 4.33

39

(C.0.5-1)

(C.0.5-2)

(C.0.5-3)

(C.0.5-4)

(C.0.5-5)

(C.0.5-6)

(C.0.5-7)



4n,
cm
2
cm’/em’
cm
cm
lem
cm

cm

40

(C.0.5-8)



41



101

1.0.2

1.0.3

1.04

1.0.5

4



3.01

3.0.2
(GB/T50476)
100
50
100 50 30
100
75 100
100 60 30
60
100
4.1.1

412

43

3.0.2

3.0.2



413

421
(GB50021) (GBIT 50476)
3 4
4.3.1 CO, H,0 O
60%
CO,
TI T2 T3
T1
L1
4.3.2
0))
LT L2 L3
JTJ 275
GB 50021

0))

44



4.3.3

4.3.4

GB/T 50476
10000mg/kg

20000mg/kg

2500mg/L

Hl H2 H3 H4

15000mg/kg H4

30000mg/kg

45



YI Y2 Y3 Y4

GB/T 50476
Im
10000mg/kg 15000mg/kg
4.3.5
D1 D2 D3
D4 SL 191
100 100 +3
-3 3 -3
-10
-10 -3
-3
4.3.6

Ml M2 M3
1000 60

46



4.3.7

513

5.14

28d

28d

L3 H4 Y4 D4

GA

350m’/kg

56d

47

GA

M3

GB175



3.0

5.15

5%

JGJ 52

CaO

GA

48

500m?/kg

0.1%

450m?/kg

>5mm

0.1



5.1.6

C40

GB/T 14685
5.1.7

3.0%

3.0%

125

49



300m

5.1.8 JGJ63
5.1.8
5.2.1
C50 500kg/m’ 480 kg/m’
C50 480kg/m’

5.2.2

0.4 <0.4

0.4

ACI 318 GB/T

50



50476
523

5.24-5.2.9

CaO

=3% GA

CO,

Ca(OH)z

40

GA

=5%

51

Ca(OH)z

CO,

GA
40%



1000mg/kg

ACI201.2R-08

0.4

240kg/m’ 260 kg/m’
5.2.10

SO~

0.45
DL/T5207

C25

52

200mg/L SO~

ACIT 201.2R-08



0.35%-1%

0.6kg/m’
0.3kg/m’
0.3kg/m’
ACI 357
0.1%
ACI 357
5211
0.10 0.30%
5.2.12
SO3 CA
SO;3
5.3.1-5.3.2
C40

JIS 5308
0.6kg/m’
0.06%
SO;
4%
5.3.1

D4

53

0.30%

GA

532

Y4



C45

L3 H4 C45
30% 50%
5.4.2 ClI' SO~
C30 P20
80
ASTM C1202
542
C30
1500C C45 1200C  C50
800C
54.2 ASTM C1202
C
>4000 W/C 0.6
2000~4000 W/C 04 0.6
1000~2000 W/C 04
100~1000
<100
5.4.3
RCM

RCM

54




GB/T 50082

RCM 56d
5.4.4
150
KS150
GB/T 50082 56d
5.4.5
ASTM C666
300
DF
DF 60
60% 5
GB/T 50476
54.5
545 DF
100 50 30
80 70 &5 70 60 80 65 50 75
70 60 80 60 50 70 60 45 65
60 60 70 50 45 60 50 40 55

55




DF 100

300 425
50 250 400
30
200 375
GB/T 50476
5.4.6-5.4.7
6.1.1
GB50010

6.2.1

56



6.2.2

6.2.3

6.2.4

6.2.5

15

24h-48h

27

57

32



6.2.6

7.11-7.1.5

7.2.1

GB50010
AASHTO

58



10mm

71.2.2~71.2.5

7.2.8

7.2.9

7.3.1

50mm

733 7.3.10

741 U

7.4.2

7.5.1-7.5.6

GB 50108

10cm

59

4.1.7

100

5cm



8.0.1

8.0.2

8.0.3

9.0.1-9.0.5

60



61



