ubC

P GB 50884 - 2013

Code for design of steel silo structures

2013 - 06 - 08 2013-12-01



Code for design of steel silo structures

GB 50884-2013

2 01 3 1 2 1

2013



GB 50884-2013

www. jhpress. com

11
100038 010) 63906433 (
850mmx 1168mm 1/32 3.25 80

2013 10 1 2013 10 1

1580242 - 087

20.00

010) 63906404



52

GB 50884—
2013 2013 12 1 411 4.2.2
512 6.1.2

2013 6 8



2007
( 2007 126

(
888 330031)






................................................................... (2

2.1 e ettt 2
2o ettt et e et 3
....................................................................... 5
Y 5
PR (5
B 3 7
B LA 8
.................................................... 10
AL 10
A 2 e 10
A B e 16
A A e 19
................................................................... 21

D 21
D 21
£ PPN 23
DA 31
55 et (34
................................................................... 36

B.1 T 36
B 2 e et r et 37



. 42)
. 43)

45)
47)
51)
54)

<m oA

59)

. 60)

. 63)



Contents

1 General provisSions .......cccciiiiiiiiiiii e, O\
2 Terms and SymbOIS ......cooovviiiiiiiiiiiiiiiice e (2
2.1 TEIMS i (2
2.2 SYMDOIS i (3
3 BasiC requUIremMents ........cooiiiiiiiiiiiie e .(5
3.1 General reqUIrEMENT  .....ciiiiiiiiieiee e (s
3.2 MAEIAIS e e (s
3. 3 Structure layout prinCiple  .....ccccoiiiiiii e (7
3.4 SEruCture SEIECHION  .....cccoiiiiiiiiiiii et e (8
4 Load and load effect combination ..............ccccccccuveuennne (10
4.1 General requIremMEeNt ..o (10
4.2 Storage 10ading  ..oeeeeiiiiiiiiie e (10
4.3 Earthquake action ...........ccccciiiiiiiiiiii s (16
4.4 Load effect combination ...........cccoocoiiiiiiiniiiiii (19
5 Circular steel Silo .....cccoeeiiiiiiiiiic e (2
5.1 General reqUIr€MENT . ...ccuiiiiiiiiiiiie ettt (21
5.2 Steel Silo FrOOT. . (21
5.3 Steel Silo Wall e (23
5.4 Steel Sil0 hOOP eI ... (31
5.5 DEtalS  cooiiiiiiiei e e (34
6 Rectangular steel Silo ... (36
6. 1 General reqUIrEMENT . ..o (36
6.2 Structural calculation ... (37

6.3 DELAIS oo e e (40



7 Structural support and foundation ... (42)
8 Lining and proteCtion ........iiiiiiiiieieeeee e (43)
Appendix A Common storage physical

characteristiCsS  ...viiiiiiiiieeieeeeeeee e (45)

Appendix B Storage presssure computational

formula of shallow bin ... (47)
Appendix C Load coefficient .........cccccceveriiiiiiinininininnnen, .(51)
Appendix D Film internal force of rotatory shell in

symmetrical ..o (%)
Explanation of wording in this code ..........ccccociiiiiiiiiniinenn (99)
List of quoted standards ...........ccccccevimmiririnieienie e .(60)

Addition Explanation of provisions ..........cccccccceiiiiieenennnns .(63)






2.1

.1 steel silo
.2 top of silo
3 barrel
.4 hopper
.5 supporting wall
. 6 supporting structure of silo bottom
.7 inclined wall
. 8 deep bin

AN 6n

1.5

.9 shallow bin

& 6n

1.5

.10 single silo



2.1lnn

2.112

2.113

2114

silos in line

group silos

filler

liner



Phk—
P rnk—
Pwk—

P thk—
Pyk—
2.4
N h—
N v—
N ine—



311
3.1.2

3.2 .2

3.1 —

Q235

GB/T 1591

Q345

25

Q390 Q420

GB/T 700

B



GB 50017

3.2.3
3.24
3.2.5
GB/T 11352
3.2.6
Q235NH Q345NH
Q415NH
GB/T 4171
3.2.7
1
GB/T 5117 GB/T 5118
2
GB/T 5293 GB/T 12470
3 C GB/T 570
GB/T 5782
4
GB/T 1228 GB/T 1229
GB/T 1230
GB/T 1231
GB/T 3632

S (



GB/T 10433

6
GB/T 715 BL2 BL3

7 GB/T 700

Q235 GB/T 1591
Q345
3.2.8

GB 50017

GB 50018

3.3

33.1

3.3.2)

(a) b)

()
332

3.3.
3.3°



w w

4.4
4.4)

3.4.1)



3.46



4.1

GB 50009

1.0;

0.8

4.2.1

4.2.2

4.2.3
4.2 3)

1.3



Phk
Phk= Ch7b (1- ™ /0//i (4. 2. 3-1)
= tan2(45°—p/2) 4. 2. 3-2)
Phk—
(N/mm2)
Ch—
7T— N/mm3);
p——— (mm)

11



P\k——— It

Cv—
K-——K

D)

Pk=Cv7b (I-*v O /"

PA<T7hn

(N/mm2)

Pfk=Cip[ _ys-ypil-)/ykl

/tin

mm)

(N/mm2)

p=A/C

p=dn/A

(mm2);
(mm)

Pfk

(mm)

(mm)

(4. 2. 3-3)
(4. 2. 3-4)

(4. 2. 3-5)

4. 2 5-1).

(4. 2. 5-2)



dn——

an—
bn—
4,.2.6

A/rfn> 3

mm)

p=arbr/2(an-\dn) (4. 2. 5-3)
(mm)
mm)
Ch Cv Cf 4.2.6
2.6
Sd/3 | +3S//in
ch
S>hn/3 2.0
cf - 1.1
2.0
cv 1.5m
1.0;
2
1.4
Ch 1.1;
Ch 0.9;
4m Ch=Cv=1.0
S
Phekys 4.2 7-1)

. 13



bn
dn

dn

14

P

2— 3—
&
15
12m
4, 2. 3-1)
P~ A fikys
iPk=
K 0.5
24m

10m
4.2 7-1)

(4. 2. 7-2)

(4. 2. 7-3)
dn



4.2.8

1
Prk= CW W(cos2a+ sinZa) (4. 2. 8-1)
Prk= PuW(cos2a+ sinZa) 4. 2 8-2
P rk—
(N/mm?2);
(cos2a+ " sinZa)— C
2
mk= CVPW( | _ cosasina (4. 2. 8-3)
PtksPvkd — cosasina (4. 2. 8-9)
P tk— (N/mm?2)
4.2.9
P\
Pk = y/in 4. 2. 9-1)
Pk = y(An+ hh) 4. 29-2)
Pk—
(N/mm2);
K—— mm)
4.2.10
Pyk
Pyk= 0. 6yhn (4. 2 10)
Pyk— (N/mm2);

7— N/mm3);



hn—K mm) o

4.3.1
80%

1.2;
10
13

4.3.4

4.3.5

AEk= al (Gsk-hGnK) (4. 3. 5-1)
F B— (N)

Gk— N);

Gnk— (N)

2 ai
GB 50011—2010 5 14

- 16 .



al —anax (4. 3.5-2

3
NEk = ai (GHis+Gnkim) (4. 3.5-3)
M Be— (N emm)
K— mm);
hm— mm)
4 i
Fp Gt (4. 3 5-4)
F— i
(N);
Glk— i (N)
hi——— i (mm)
4.3.6
4. 3. 6-1 4, 3. 6-2)
geo
deo
(b)

4.3.6-1

17



4.3.6-2

1 22—
1
gk=a(,z")-"ycosd (4. 3. 6-1)
XK _ (N/mm?2);
a(z)~ -z
dn- - (mm);
Nl N/mm?3)
2
gk~aiz)hbycosd (4. 3.6-2
ycosd (4. 3. 6-3)
mm)
3

=a ( z ) (4364

- (mm)
18



>

3.7

0.2

0. 035

K™ a(z)hhy
K™ a(z)(3z)y

a(2) :zF]\I(a—

1
8 9
4
y0S AR
1.0
1.0

(4. 3. 6-5)
(4. 3. 6-6)

(4. 3. 6-7)

0. 05,

01

(4.4.1)



4.4.3

140

14

4.4 .4

1 0;

10

4.4 .6
13
1.0

20

13;
13;
0. 6;
0.9
S< C
15

135

1.2

0. 5;

(4. 4.5)



1.1

n 5X104
GB 50017

5.2

am

5.2 2)
.21 .



gnd—
gnRd———
ap—-—
mi——-—
5.2.3

.22 .

gnRi = 2 6 5E fA"*~"Aanl” (5. 2 2-1)

N/mm?2);
N/mm2)
(mm)
(mm)
)
5.2.2
MmMd QR @nR ¢ ; r (5222
(N/mm2);
N/mm2) ;
ap= 0. 20
yM=1. 10
5.2.3)
12. 0m
524



.2

523

2 3— 4

5.4.4

53

5.3.1):

23 .



(a) (b) c) (d)

1 2—

Ph=I. 3P (5. 3. 2-1)

gv= 129k+ 13 H-14" 0k (5.3 2-2

= 1.2k+ 1.3 + 1.4X 0.6  (9wk + 9Q.K)
(5. 3. 2-3)

= 1.2gk+ 13X 0.9 + 1 Sgik+ 1 3°]0.9QK

(5. 3. 2-4)
24 .



(N/mm)

(N/mm)
gwk—
(N/mm)
gEk—
(N/mm)
gQtk—
(N/mm)
O'_
1.0 0.6
533
1
2 1.2m
3 535
5314
1
at= Phdn/2 t~ f
2
t——— (N/mm2) ;
ae— (N/mm2);

/— (N/mm?2)

(5. 3. 4-1)

(5. 3. 4-2)

. 25 .



t—— mm)

3
(=W HTc (5. 3. 4-3)
S N/mm?2) ;
aCe— ;
4
at=iv/Lwi</r  /: (5. 3. 4-4)
N— (N)
Uu— mm)
t— mm)
fofi— (N/mm?2)
5.3.5
1
(5. 3. 4-1)
2 03
( =7("" (5. 3. 5-1)
Dy=0. UEtd2 (5. 3. 5-2)
Cy= 1+ (5. 3. 5-3)
Dy— (N mm)
Cy— N/mm);
d— mm)
I— mm)
2

5.3.5)

26



535

5.3.5-4
27 ( )

(5. 3. 5-5)

N = qwb (5. 3. 5-6)
f=EiVMnxEM/Wn< / (5. 3.5-7)
(N/mm2);
(N)

(N emm)

(mm2);
(mm3);
(mm)

V = [1 2P+ 1. 3QPA, + (1. 29k + 1.429Q k)As]6

Pd<—
Pfk—

Sgk—

(5. 3. 6-1)
(N/mm2)

(N/mm2);

N/mm)

27



rf—

K—
U —
/T—

.3.7

28 .

(N/mm);

mm)
(N/mm2)
(mm);
mm);
mm);
(N/mm?2)
GB 50017
@ @@= kpet/R
_1 (100 t\X
(N/mm2);
N/mm2);
E=2.06X105N/mm2;

(mm);

(5. 3. 6-2)

(5. 3. 7-1)

(5. 3. 7-2)

1.2m



5.3.8

Kp= 0.5

oc (ja= kpEt/R

4= p+0.265 7,

30°

(70MJC= kpEt/R
(N/mm2);

537
1 2—
)
9N Ra<On9n,Rwu/zml

a,==0. 5;

(5. 3. 7-3)

(5. 3. 7-4)

0.5

(5. 3. 7-5)

gnRi&

(5« 3.8 1)

e 29 o



.3.9

. 30 .

(N/mm2)
yM = 1. 10

gRou= 0. 92ChIE (y

(mm)

0.6;

us= 1.0

cr=6a(gw—gg) A </

5.3.9

(5. 3. 8-10)

(5. 3. 8-11)
5.3.9)

(5. 3. 9)



ag—
(N/mm)
a——-— mm)
t— mm)
5.4
54.1
5.4. 1)
ch
1 I
Nm= 1.3X /é\ls/i\n;_ Wgog#]al_'_u X 7%02%
(5.4. 1-1)
Nm—
(N/mm)
P \k— (N/mm2);
— (N);
W gk— (N)

d,— mm)
.31



Nt= I. 3P 0/(2sina) 5. 4. 1-2)
Nt— (N);
Pnk—
(N)
3
1)
am= Nm't< f (5.4 1-3
= (5.4. 1-4)
2)
(B= Y\ Tm (5. 4. 15)
- N/mm?2)
n— N/mm?2);
(——- N/mm2) ;
t— mm)
.2 5.4.2)
3
1) 0.5 (y"c)05 15
(235//y)05
2) 0.5(0)Vhye5

. 32 .

15/h (235//y) 5



.4

532

5.4.3)

agv



(a)

Nmem Nm
N ntosa

54 .4

INm—

ly—
[—

Na—

5.5.1
e 3 o

griNsina

Y
b)
54.3
Nm
5.4.1 Nm
iVmsina( 5. 4. 3);
Ph
N mCO0Sa
NTBcosa® N a= 0. 6Ely/r3
N)
mm4);
mm)
(N)
5.5

(5.4.4)



250 mm
55 3

554

25%
5.5.6

3 8mm
200mm;

50mm



6.1
6.1 1
6.1 1)
—2
_A 4
o N
61.1
1 2— 4
5— 6— —
6.1.2
6.1.3

n 5X104

36



6.1.4
6.1.4

6.1.5

6.22-1

L/100
L/150
H/400
L/250
L/100

6. 2. 2-1)

n(* nh)

mm).

GB 50011

37



1) A B N~'Nhbk

A: N AN A/2 (6.2.2-1)
B: N Hk= N Ran/2 (6. 2. 2-2)
2) A B
N hek N hk
A: N hk= ~Hér/2 (6.2.2-3)
B: N hk= pHan/2 (6. 2. 2-4)
3) A B
iVVhhiVhbk
A: N~k = [(prk+ gbcosab) brhsinaa] /2
(6. 2. 2-5)
B: Nhk= C(Arek+ 9akcosaa)  sinab]/2
(6.2.2-6)
4)
N &
(6. 2. 2-7)
iVR= /72 (6.2.2-8)
Ak—
(N/mm?2)
— A B
(N/mm?2) ;
gak ghk— A B N/
mmz2)
an,bn— A B mm);
K— mm);
anh,brh— A B
(mm)

aa ab— A B ?)
e 38 o



A B
A B
iVir(,ak iVirt,bk
k= Nuk= ~i/2(an ) (6. 2. 2-9)
N ig&k= G 2/ 2 (arh+ 6rh) sinaa (6.2.2-10)
N ighk= G 2/2 (arh+ 6nh)sinQ b (6. 2. 2-11)
& —
KN);
G2—
6.2 2-2
(N)
an,bn— Kmm);
anh,brh— A B
mm) 0
6.6.22
3

39 .



ivu

NLk=c(anN igak+6nN irghk)/2 (6. 2. 2-12)
c— 6.2 2-3
N igak N irglk— A B
6.2.2-3 c
A_
4
5
6
7
6.2.3
GB 50017
6.3

6.3.1 6.3.1)
40 .



6.3 .

6.

3.1

4mm

6.3.3)

41 .



GB 50007

4
200mmo
7.0.3

1

2

. 42 .

15%;

0.002



8.0.1
8.0.2
8.0.3
8.0.4
8.0.4)
8.0 .4
1 2—
8.0.5
GB 50017

GB 50046

GB 50018

43 .



8.0.6
GB 14907 GB 50016
GB 50630



10

1

12
13
14

17
18
19

60%

(kN/n3)
18 20
20
18 23
17 20
17 2
24 33
18 2
2
18
16

20 27

20

(
30- 34
22 25
28 32
30 34
22 25
30 34
28 32
29 32

33

33

30 34

30 3#4
30
40

25— 40

35
60
60
55
53

© © 2 © o o

. 55

0.5(V 0. 60
0.50" 0.60
0. 50
0.50- 0. 60
0.55
0. 55

40
30
45

0. 40

© o o o o @

© © o o © ©

° o o

. 30

50
50
40
35

. 35

36

45
35
50
30
30
30
30
40
40



20
21

22

23
24
25
26
27
28
29
30
31
32
33

35
36

46 .

(kN/m3)
12 14
16

12 15
25mm  75mm)

15
20
16
14

15
10 12
0.75 0.85

(
35 40
35 40

35

28 32
30
30
33
35
30
35

23 38
30
30

24 35

30- 45

0.50 0.60

55
50
60

° © o o

. 58

0. 50

0.50 0.60
58
58
50

© © o ©

40

12%

30

. 45

. 35

35
35
45
30

. 30
. 30
. 30
. 50
. 40
. 30
. 30
. 30
. 40
. 30



B.0. 1
B.0.1)
05
B.01
cot"~cot¥+ 7211+ CS2M + Sn# ( 6
sinZ<p
8=h/dn
Ad = (6 + tan/?—cot”) cot(0-hq)
E=0. 5ak yh2
Ph=XKki7h
£- (N);
—

(B.
(B.

(B.

(B.
(B.

. 1-1)

0. 1-2)

. 1-3)

. 1-4)
. 1-5)

. 47



B.0.2
( B.0.2)

48

.0.

As= 0.5(a+ h)2
Bs= 0. 5ab
h2+ a(3/i2—3hih h\}
3[/i2+a(2/i-/i1)]

tan

_ A
hi = b___atan

tanfos”"t,qQ)

AC sin(0 + (p)

1— ch + a)3tan? _ a3cot2?
M 3r [(/i + a)2tan a2o0t"3]

(B. 0. 2-1)

(B. 0. 2-2)

(B. 0. 2-3)

(B. 0. 2-4)

(B_ 0. 2-5)

(B. 0.2-6)

(B. 0. 2-7)



Pz= R (B. 0. 2-8)

Ph = 77°k2(h + a) (B. 0. 2-9)
y— B.0.2 f mm)
E— (N);
a b— mm)
dl—
r— (mm)
B. 0.3
B.0.3)

B.0.3

tan( +/?) = —tanO+ (tanO+cot0) (tanO+tan”)

(B. 0. 3-1)
(B. 0. 3-2)
(B. 0. 3-3)
(B. 0. 3-4)
sinysin(y—
os/3
(B. 0. 3-5)

49



cotto = 2 + 2tan0
E=0. 5//i2Ak3* 2
Ph= yh\"rj2

T°$|

. 50

(B. 0. 3-6)
(B. 0. 3-7)
(B. 0. 3-9)



25
30
35
40
42

45
46
48
50
52

55
56
58
60
62
64
65
66
68
70

OO O OO OO PP OO OO OO0 PO OO OO0 90 O

20

490
909
872
832
789
772
754
745
736
719
701
684
666
658
649
633
617
602
588
581
574
561
550

O O P PO OO OO OO O OO L OO OO OO O o

25

406
893
852
805
755
734
713
703
698
672
651
631
611
601
592
573
555
537
520
512
504
490
476

C-l

O O PP OO O OOOL P OO O PO OO OO0 0 O

g= cos2a+fcsin2a

<pn

30 35
k= tan2(45
333 0. 271
881 0. 869
833 0. 818
781 0. 760
725 0. 699
701 0. 673
678 0. 648
667 0. 636
655 0. 623
632 0. 598
608 0. 572
586 0. 547
563 0. 523
552 0. 511
542 0. 499
520 0. 476
500 0. 453
480 0. 431
461 0. 411
452 0. 401
443 0. 391
426 0. 373
412 0. 356

p/2)

40

0. 217
0. 800
0. 804
0. 742
0. 677
0. 650
0. 622
0. 609
0. 505
0. 568
0. 540
0
0
0
0
0
0
0
0
0.
0.
0
0

511

. 487
. 475
. 462
. 437
. 413
. 389
. 367
. 357
. 346
. 327
. 309

L - - T R I R R R I R R - - R R R )

45

. 172

852
793
727
657
629
600
536
571
543
518
486
457
444
430
404
378
354
330
320
303
287

. 265

PO PO PP OOOPOP PO O OO OO OO OO O

50

132
845
783
715
642
612
584
566
551
521
491
461
432
418
404
376
340
324
299
287
276
254

. 234

51



c2 1=1— _4)
fj—ks/p A fiks/p A fjiks/p A [iks/p A

0. 01 0. 01 0. 27 0. 237 0. 53

o
=

. 411 0. 79 546

0. 02 0. 02 0. 28 0. 244 0. 54

o

. 417 0. 80 0. 551
0. 03 0. 03 0. 29 0. 252 0. 55 0. 423 0. 81 0. 555
0. 04 0. 039 0. 30 0. 259 0. 56 0. 429 0. 82 0

0. 05 0. 049 0.31 0. 267 0. 57

o

. 434 0. 83 0. 564
0. 06 0. 058 0. 32 0. 274 0. 58

o

. 440 0. 84 0. 568
0. 07 0. 068 0. 33 0. 281 0. 59 0. 446 0. 85 0. 573
0. 08 0. 077 0. 34 0. 288 0. 60 0. 451 0. 86 0. 577
09 0. 086 0. 35 0. 295 0. 61 0. 457 0. 87 0. 581
. 10 0. 095 0. 36 0. 302 0. 62 0. 462 0.88 0. 585
0. 11 0. 104 0. 37 0. 309 0. 63 0. 467 0. 89 0. 589
0. 12 0. 113 0.38 0. 316 0. 64 0. 473 0. 90 0. 593
0. 13 0. 122

o

. 39 0. 323 0. 65 0. 478 0.91 0. 597
0. 14 0. 131

o

. 40 0. 330 0. 66 0. 483 0. 92 0. 601
0. 15 0. 139 0. 41 0. 336 0. 67 0. 488 0. 93 0. 605
0. 16 0. 148 0. 42 0. 343 0. 68 0. 493 0. 94 0. 609
0. 17 0.156 0. 43 0. 349 0. 69 0. 498 0. 95 0. 613
0. 18 0. 165 0. 44 0. 356 0. 70 0. 503 0. 96 0. 617

0. 19

o

. 173 0. 45 0. 362 0.71 0. 508 0. 97 0. 621
. 20

o

0. . 181 0. 46 0. 369 0. 72 0. 513 0. 98 0. 625
0.21 0. 189 0. 47 0. 375 0. 73 0. 518 0. 99 0. 628
0. 22 0. 197 0. 48 0. 381 0. 74 0. 523 1.00 0. 632
0. 23 0. 205 0. 49 0. 387 0. 75 0. 528 1.02 0. 639
0. 24 0. 213 0. 50 0. 393 0. 76

o

. 532 1.04 0. 647
0. 25 0. 221 0.51 0. 399 0. 77

o

537 1. 06 0. 654
0. 26 0. 229 0. 52 0. 405 0. 78

o

. 542 1. 08 0. 660

52



fitks/p

110

120
122
124
126
128
130
132
134
1 36
138
1. 40
142

144

148

A

. 667
. 674
. 680
. 687
. 693
. 699
. 705
. 711

. 716

. 727
. 733
. 738
. 743
. 748
. 753
. 758
. 763
. 768

. 772

fj—ks/p

1.54
1. 56
1.58
1. 60
1. 62
1. 64
1. 66
1. 68
1.70
1.72
174
176
178
1. 80

182

. 777
. 781
. 786
. 790
. 794
. 798

. 802

. 810
. 814
. 817
. 821
. 824
. 828
. 831
. 835
. 838
. 841
. 844
. 847

G2

fiks/p

194
1.9
1.98
2.00
2.05
2.10
2.15
2.20
2.25
2.30
2.35
2.40
2.45
2. 50
2.55
2. 60

. 850
. 853
. 856
. 859
. 862
. 865
. 871
. 878
. 884
. 889
. 895
. 900
. 905
. 909
. 914
. 918
. 922
. 926
. 929
. 933

fiks/p

2.80
2.85
2.90
2.95
3. 00
3.10
3.20
3.30
3.40
3. 50
3. 60
3.70
3. 80
3. 90
4.00
5. 00
6. 00

. 939
. 939
. 942
. 945
. 948
. 950
. 955
. 959
. 963
. 967
. 970
. 973
. 975
. 978
. 980
. 982
. 993
. 998
. 999
. 000



-R
-E

aps

[@hv)

Nm(

Np(

A% B
(o]

oz






aH)

C
L
J
R
r
- G
s
N C
ArrTETT
7T

. 56 .



57



»ic

ok
="t

ul

T 8- © TET + >< B -
- U
—Yao +1803=5 R
(W~ N < < M\ 5 =i
v 1 1
B<w A
\wv/ T
mIV >«1.I yM_SIA
< X
‘B NP 4 [InIuul
( )d N

58 .



1)

2)

3)

4)

59



GB 50007
GB 50009
GB 50011
GB 50016
GB 50017
GB 50018
GB 50046
GB 50630
GB/T 700
GB/T 715
GB/T 1228
GB/T 1229
GB/T 1230

GB/T 1231
GB/T 1591
GB/T 3632

GB/T 4171

GB/T 5117
GB/T 5118

GB/T 5293
C GB/T 5780

GB/T 5782
. 60 .



GB/T 10433
GB/T 11352
GB/T 12470
GB 14907



GB 50884-2013



52

GB 50884—2013,

2013

65



4.4

5.1
5.2
5.3
5.4
5.5

6.1
6. 2







101

102

200mm

1000mm

69



211 21.3

2.19

barrel
GB 50322 silo wall
GB 50077 wall of silo
An
15

15



311

50

312

3.153.1.6

3.1

50



1 1/3;1 3 2/3;3

1/3:3 6 2/3;6
3.2
3.2.1
20%
GB/T 700
Q235 ABCD A
GB/T 1591 Q345 ABCDE A
323
3.2.4
3.3

33.2 33.2
« 72 .



341



341

25%

3.4 .4 344

12 m

. T4

50%,



4.

75 .



411

4.2 .1

« 76 o

4.1



4.2.2

4.2.3



4.2.7

4.3.1

0. 9X0. 9
4.3.2

«

e 78 o

8

(/\
GB 50077

cf
hn 10m dn 12m
4 .3
0.9
0.9
80%

GB 50011



40%

1998—4:2006

4.3 .7

4.3.10

0.8

75% 80%

GB 50011

BS EN

GB 50011

BS EN1998—4:2006

79



4.4.1.4.4 .2

H/D"~10

4.4.5

80



51.1
GB 50068

51.2

51

. 81 .



5.2.2 4m
40°
50%
5.2.3
3mm
5.3
5.3.2

5.3.3
. 82 .



15;

1)

ts= 12 (A +AI +W +w + )\B 2)

5.3.4 5. 3. 4-3)

GB 50017
5.3.5



GB 50018

g
K
GB 50017
537
1
=0. 605E | m
172 2/3
0.15 0.3 0. 605
50%
1 100/ 3/8
B.T. -4
RIt 1500
2000 2500 10% )
0.5
(5. 3.7-2)
531 5.3 2

e 84



P= P
=]
B.T.
<=Ap+0.265#
P
P 10
5.3 7-4)
3
30°
5 3. 7-5)
5.3.8
537
35m

e85 e



a>25y”")

Pa = 0. 92kE
(i ff K
5.4
5.4 .1
5.4.2
6
30° 60° =0.6
0.58&
GB 50017
s 25

5.4.3

54 .4

86



(5. 4. 4)

5.555.5.6

0.6



6.1 —
6.1.1 4m
(5Bm 6m) 4m 5m
(m 8m)
6.12 |
6 .2

6.2. 1

. 88 .



.0.

.0.

89



8.0.1

8.0 2



*)

GB 50077

B



B.O.1 B .0.3

92

B.O.1 B.0.3

B. 0. 1-1) :

B. 0.3-6)

>0
B. 0. 1-3) Al B. 0. 1-4) B.O0. 1-5)
B.0.3
<0 B.0.3-1)  ~ ¢}
= R 0.3-5)
E Q@ (B*0.3-5) ;

(R 0. 3-4) AS 0.3-7) R 0.3-8



(. %
Wi ®
:400-670-9365
‘Www.cn9365.0org

S/N 1580242 087

1580242 « 087

20. 00

58024 208702


http://www.cn9365.org

