13 & mEIER

13.1 MEEERLHTE

13.1.1 R®&IE

13.1.1.1 EHER (FRE) FFLNHR

RARE, SURRERSE. BREE, FSIRRECH, #%, RETRE-WATRBBAELEH
EZIAFRRKBR, B#HE, '

HIREMAETR S, R,

LF.] - %‘ (13-1)
AF [F,]—HE®R RE, TR $8FRH (kN);
F—RFEAKENR S (kN), #HARRBANERBIE I RE 13-1; RA
BUBT R 40% ~50% ;

K—HiRBHRERE, #E 32 BRA.
HISRIHFTFR AR HU T LRI,

[F.] = d(mm) x d{mm) + 0.2(N) (13-2)
BB AR IR 131
EE A HRER | WWEH R 1)) Fanxk | #ENRH
(1 250m) : : (& 250m)
(mm) (mm) (ke) {kN) (mm) {mm) {Lg) (kN)
6 19 6.5 2.00 2 69 70 18.5
8 25 10.5 3.25 25 79 90 24.00
1 s 17 575 | 29 91 120 26.00
13 41 3.5 8.00 13 103 165 29.00
14 44 32 9.50 38 119 200 35.00
16 50 41 11.50 41. 129 250 37.50
1 60 52.5 13.00 4 138 290 45.00
20 63 60 16.00 51 160 330 60.00
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3 Rigng ® 132
T ToLy AR R KM K
R : 3
BA% I 6
' ﬁﬁ 6
frRR IHg 12
EMARREENERRS ' §~10

(W13-1] i HES 20mm MEASEAE—BDEKERKSRR RREER
A,
W] & 131 R 20mm KESREBETEN Y 16N, FRHR 132 58 K =
8. : ’ i
HEFRAHRX (13-1) 8.

RER (13-2) 8.
' dxd _20x20 _

- RI="G5" =%
EU&]E& 20mm Ky HERR N 2kN,
13.1.1.2 RNERBTFR TR
RERRHLEFALFREA—REYS (—RIEMKRE) R, AABRER, #Hi
K, P, WEE, MARE, BRETRESRN. SHREPE R RENLE, &
B 19, 37, 61 2 0.4~3.0mm BBMLAR., BHRTRHTER: 6X19+1, 6X37+1,
6X61+1; UBIPRMBARL, ox19NLALAELRNENRE; 6 x37HYUARAEZRT
THREAMMERR.
T BB IHRT AR,

[F 1= Fy (13-3)

. K
R [FJ——RLBREFRS (kN);
F—WZRHRLPHRAEM (kN);

$1B 0.85, 0.82, 0.80;
: K— R RE AR AN, BE 133 RA,
F, W \# 13-4 &1§, AR, TELETHR.
_ F, = 0.54% '13-4)
AP 4—EPZBHR. '
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MEARLREEERARENR %133
WLH M S RERMK WENR
550,50 B i 4R 3.5 =124
MTHRER, Fshiy 4.5 >16d
Blshay 5~6 =16d
FRR. T 5~7 —
iy 6~8 2204
fE MR ~6 -
fERSE R E 810 -
RATHR AT 14 =30d
o, 4 HEZANRE.
6x 19 AERHTMARB AR 13-4
HE MR AHRRBE (N/mm?)
R | :ﬁ: B5U% 1400 | 1550 ’ 1700 1850 2000
RLEHN LR
(mm) {mm?) | (kg/100m) {kN) FpF
6.2 0.4 14.32 13.53 20.0 22.1 24.3 26.4 28.6
7.7 . 0.5 22.37 21.14 31.3 34.6 38.0 41.3 44.7
9.3 0.6 32.22 30.45 45.1 49.9 54.7 ' 59.6 64.4
11.0 0.7 43.85 41.44 61.3 . 67.9 74.5 81.1 87.7
12.5 0.8 57.27 54.12 80.1 88.7 97.3 105.5 114.5
14.0 0.9 72.49 68.50 101.0 112.0 123.0 134.0 144.5
15.5 1.0 89,49 84.57 125.0 138.5 152.0 165.5 178.5
17.0 | 1.1 103.28 102.3 151.5 167.5 184.0 200.0 216.5
18.5. | 1.2 128.87 121.8 180.0 199.5 219.0 238.0 257.5
20.0 1.3 151.24 142.9 211.5 234.0 257.0 2719.5 302.0
21.5 1.4 175.40 165.8 245.5 271.5 298.0 324.0 350.5
23.0 1.5 201.35 190.3 281.5 312.0 342.0 372.0 4025
24.5 1.5 229.09 216.5 320.5 355.0 389.0 423.5 458.0
26.0 1.7 258.63 244.4 362.0 400.5 439.5 478.0 517.0
28.0 1.8 289.95 274.0 405.5 449.0 492.5 536.0 579.5
31.0- 2.0 357.96 338.3 501.0 554.5 608.5 662.0 715.5
34.0 2.2 433.13 409.3 306.0 671.0 736.0 801.0
37.0 2.4 515.46 487.1 721.5 798.5 876.0 953.5
40.0 2.6 604.95 571.7 846.5 937.5 1025.0 | 1115.0
43.0 2.8 701.60 663.0 982.0 1085.0 1190.0 1295.0
46.0 3.0 805.41 761.1 1125.0 1245.0 1365.0 1490.0 ,

. #P, EAEMN, THREREREENLE, SRR EERRE,
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6 X 37 AR XN B R IERE i35
Hi AL ARSHBER (N/mm?)
' i S24ER 1400 1550 | 1700 1850 2000
Hum | m|x | HER
WL MR H B
{mm) (mun?) | (kg/100m) (kN) FATF
8.7 0.4 27.88 26.21 39.0 43.2 47.3 51.5 55.7
11.0 0.5 43.57 40.96 60.9 67.5 74.0 80.6 87.1
13.0 0.6 62.74 58.98 87.8 97.2 106.5 116.0 125.0
15.0 0.7 85.39 80.57 119.5 132.0 145.0 157.5 170.5
17.5 0.8 111.53 104.8 156.0 172.5 189.5 206.0 223.0
19.5 0.9 141.16 132.7 197.5 213.5 239.5 261.0 282.0
21.5 1.0 174.27 | - 163.3 243.5 270.0 296.0 322.0 348.5
24.0 1.1 210.87 198.2 295.0 326.5 358.0 290.0 421.5
26.0 1.2 250.95 | 235.9 351.0 388.5 426.5 464.0 501.5
28.0 1.3 294.52 276.8 412.0 456.5 500.5 544.5 589.0
30.0 1.4 341.57 321.1 478.0 529.0 580.5 631.5 683.0
32.5 1.5 392.11 368.6 548.5 607.5 666.5 725.0 784.0
34,5 1.6 446.13 419.4 624.5 691.5 758.0 825.0 892.0
36.5 1.7 503.64 473.4 705.0 780.5 856.0 931.5 1605.0
39.0 1.8 564.63 530.8 790.0 875.0 959.5 1040.0 1125.0
43.0 2.0 | 697.08 655.3 975.5 1080.0 1185.0 1285.0 | 13900
47.5 2.2 843 .47 792.9 1180.0 1305.0 1430.0 1560.0 :
52.0 2.4 1003.80 943.6 1405.0 1555.0 1705.0 1855.0
56.0 2.6 1178.07 | 1107.4 1645.0- 1825.0 2000.0 2175.0
60.5 2.8 - | 1366.28 | 1234.3 1910.0 2115.0 2320.0 2525.0
65.0 1.0 1568.43 |  1474.3 2195.0 2430.0 2665.0 2900.0
H, &R, ESEEM, THEE RSN, AR TR R,
6> 61 MM AT TNERATETERE ®13-6
H# WM AFREER (N/mm?)
ML BEER 1400 1550 I 1700 1850 2000
gipR | mx | WER
AW h &R
{ram) (mm’} | (kg/100m}) (kN) FhTF
11.0 0.4 45.97 43.21 64.3 71.2 78.1 85.0 91.9
14.0 0.5 71.83 67.52 100.5 111.0 122.0 132.0 143.5
16.5 0.6 103.43 97.22 144.5 160.0 175.5 ©191.0 206.5
19.5 0.7 140.78 132.3 197.0 218.0 239.0 260.0 281.5
2.0 0.8 183.88 172.3 257.0 285.0 312.5 340.0 167.5
25.0 0.9 232.72 218.3 325.5 360.5 395.5 430.5 465.0
27.5 1.0 287.31 270.1 402.0 445.0 488.0 531.5 574.5
30.5 1.1 347.65 326.8 486.5 538.5 591.0 643.0 695.0
13.0 1.2 413.73 388.9 579.0 641.0 703.0 765.0 827.0
" 36.0 1.3 485.55 456.4 679.5 752.5 §25.0 898.0 971.0
33.5 1.4 563.13 529.3 788.0 872.5 957.0 1040.0 1125.9
41.5 1.5 640.45 607.7 905.0 1000.0 1095.0 1195.0 1290.0
44.0 1.6 735.51 691.4 1025.0 1140.0 1250.0 1360.0 1470.0
47.0 1.7 830.33 780.5 1160.0 1285.0 1410.0 1535.0 1660.0
50.0 1.8 930,88 | . 875.0 1300.0 1440.0 1580.0 1720.0 1860.0
55.5 2.0 1149.24 | 1080.3 1605.0 1780.0 1950.0 2125.0 2295.0
61.0 2.2 1390.58 | 1307.1 1945.0 2155.0 2360.0 2570.0
66.5 2.4 1654.91 1555.6 2315.0 2565.0 | 2810.0 3060.0
72.0 2.6 1942.22 | 1825.7 2715.0 3010.0 3300.0 3550.0
77.5 2.8 2252.51 | 2117.4 3150.0 3490.0 3825.0 4165.0
83.0 3.0 2585.79 | 2430.6 3620.0 4005.0 4355.0 4780.0

¥ R, HEAWTINEMRREMNLR, G EEHRLH,
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[B113-2] FEHERA6x19, B2 17.0mm, $H4MEEREY 1400N/mm? K4
#BHERERFANEERSR, ASpNEs, RZRBHNFIFN.

(B HF13-4EB6x19. HE 17mm MRLBHNLBEBR IEHR F, =
151.5kN; BAHHEEN « =0.85, HFE 133, BELENK=5.5,

RuRWBEFAER (13-3) 8

2F, (.85 x151.5
[F]"K_—___SS = 23.4kN

%&ﬁﬁﬂﬁﬁ*ﬁﬁﬁilﬁ MY BTN AT BX (13-4) ELHES.
F, = 0.5x17. 0% = 144.5kN

_ 0.85 x 144.5
[Fg} - 5-5

HERESERFEHEAN4.7%, TLUREER,
13.1.1.3 FLBNESEHHEERITR
ﬁd%ﬁﬁﬁﬁﬁ{ﬂﬁﬂﬁmlﬂﬁ'ﬁ” HETRHR,

d
o= F+0 Ey< o] (13-5)

R o RLBERRRMAMEHMEINS (N/mm®);
F—REBRZNESTHRBER (kN);
A—W L RREBEHARBA (mm®);

= 22.3kN

D—WRREHHKHER (mm);

2);
[o]—RLBHARFHE S (N/mm?),
HRERER LT, RLANKILENGEHR (WRAHNE

%) M, WEERMRENNLAYERE, wEERTRT .

AiHHE (E13-1):
F, = Q(1+ /1+ng"] (13-6)

Kb F— WA (N); =:7q]

AL

Q—WBHE (N);

. E—R#BREAREEE (N/mm?);
CA—RZABREH (mm?); .
h—FETEE (mm); & 13-1 Wﬂﬂﬂfaﬂ-ﬁfﬁm
L— 2 ENBERE (mm),
- [$13-3] FH—R6x37 HR17.5mm LR, ﬁﬂaﬁmﬂ A =111.53mm?,
FLBWMEERE E =7.84 X 10°N/mm?, RE (BHHK) Q=20.5kN, BEKE L=
5m, ¥ FEE® £ =250mm, HRHEMGHHAR.
(#g] mEEHERX (136) 8.
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2EAR
Fo= Q|1+ [1+ 28
= Q1+ f1+ oL |
L+ J2x7.84><1{}“><111.54><250

2.05 x 10* x 5000

=2.05 x 10*

=2.05 X 10%(1 + 6.6)
=15.58 x 10* =~ 156kN
- A EA GRS 156kN LB 7.6 15,

13.1.2 PETEHKE

13.1.2.1 FFHIEN

FRIKHF, ARNESRERRESHERAZEEENEALRE. HEFS5HT
B4R

ERARAHETERRTELHETER 13-7 ]A,

ERAFFAMRREER %137

=t o] =

L D

i}
g i A 50 D j H | H, | L 1 d di | dz | B =g
(N) (kg) : (mm) (kg)
0.2 2450 250 16 49 35 4 |° 6 8.5 M8 12 0.04
0.4 3920 400 20 63 45 44 8 10.5 | M10 18 0.09
0.6 5880 600 24 72 50 53 10 12.5 | M2 20 0.16
0.9 8820 900 30 87 60 64 12 16.5 | Mis 24 0.30
. 1.2 12250 1250 35 102 70 73 14 18.5 | Mi8 28 0.46
1.7 17150 1750 40 116 80 83 16 21 M20 32 0.69
2.1 20580 2100 45 132 90 98 20 25 M22 36 1.00
2.7 26950 2750 50 147 100 109 22 29 M27 40 1.54
3.5 34300 3500 60 164 110 122 24 33 M30 45 2.20
4.5 44100 4500 68 182 120 137 28 37 M36 54 3.21
6.0 58800 6000 75 | 200 135 158 32 41 M39 60 4.57
7.5 73500 7500 80 226 150 175 36 46 M4z 68 6.20
9.5 93100 9500 90 255 170 193 40 51 M48 75 8.63
11.0 107800 1100 100 285 190 216 45 56 M52 80 12.03
14.0 137200 1400 110 318 215 236 48 59 M58 90 15.58
17.5 171500 1750 120 345 | 235 254 50 66 Mé4 100 | 19.35
21.0 205800 2100 130 375 250 288 60 71 M68 110 | 27.83
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FEWTHBEL D, RRNEFHR, TREEFNHTEERUTEMRE.
[Fg] = (35 ~ 40)4d? (13-7)
AP [Fgl—FHABEFEHR (N);
d—FHEFEZE (mm).
[(f113-4) BHFEFRBETFHERHN 18.5mm, BREFHBIFNE,
[B] FFHEFHRHRA 13-7) 5. :
- [Fx] = 37.54% = 37.5 x 18.5% = 12834N~
HR 137N THRE 4,=18.5mm, FHRMHARAE R 12250N, WEBNEIE,
13.1.2.2 BFHHE |
BENFRILTILL, BTEERLBIs, REAER4R OB, 4K, W
%,
1. BER, REARRYB/THE TR

— P  _ £
"= 3T — fOK = 197 57 (13-8)

2. WERARUR, RALRSRLAZEANBERLEMNNE, MEBTH TR
i,

__P
"2 72T,

~25L -
=2.57 (13-9)

AP .
P— LR FZERHARTR (KN);
T—REEFRES, WRFZHS (N), AR 13-8 &S,
frr—RLBESRLBXRERE, —BK F,=0.4;
fi— REBRSRERBHBRBRY, M £,=0.2;

K— A%, RK=3.
R EERA BT E 130 BEMA,

AR AR S ¥138
Cgege | SOMEE L iwmn | mens | NUNOEE e wws
HEER HAER
{mm} 5 {N) (mm} R (N)
{cm?®) (em?)
9.5 0.44 3920 22.2 2.7 34300
12.7 0.78 7350 25.4 3.57 45080
15.8 1.31 15190 28.4 4.49 56840
19.0 1.96 24500 31.8 5.77 73500
9 L2 0Ol AR - Rl 0 ) BE 139
WMELMERE (mm) 78 19--27 2837 3845
HEEE (M) 3 4 5 6
BEBERE (mm) 100150 150200 200250 250--300

. AFELNERLELLH—E, A-REERN/DTHREREZHN 6 1,
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[f13-5] CHNEZEFMZTESHTREETRY 24.5:N, RAGEAMBIRA KR
#, M 415.8mm R ERE, HRKTEHHA KR,

(] HR138ARERFREN, BERLFAZHIR 15.19N,

mASEXBFHEHR (13-8) B

P _ _24.5 _
= 1. 6672T = 1.667 5 15 15 = 1.34'_f~ A2 4
THESXBREHREHRA (13-9) 5.
P

24.5
ny =255 25><1519 4

WETRADEA R 2 1, m%%ﬁﬁ%ﬁi% 44,

13.1.2.3 BEHA

BEAREAEPARERRWERFHLELIR, —RA20 SRARSEEGR
A, RERAEARRSSREMERARMS, HETEATREERE LERREN
Wk, METERENARS EMRFFEMHA, REAUBERRAERRESAR
13-10,

FHEBANINAREARENE & 13-10
T ' W R (mm) - s
N B : BEE (kg) S HE

{kN) A B c D E F {mm)
5.0 7 114 73 19 19 19 0.34 ]
? 7.5 9 133. 86 22 25 25 0.45 6
o 10.0 10 146 98 25 29 | 27 0.79 8
15.0 12 in 109 a2 32 35 1.25 10
% @ 20.0 13 191 121 35 35 37 1.54 11
25.0 15 216 140 38 as 41 2.04 13
: 30.0 16 232 152 41 41 48 2.90 14
37.5 18 257 in 44 48 51 3.86 16
) 45.0 19 282 193 51 51 54 5.00 18
C N 60.0 22 330 206 57 54 64 7-40 19
75.0 24 356 227 64 57 70 9.7 | 22
100.¢ 27 394 255 i 64 79 12.30 25
120.0 33 £19 279 76 72 89 15.20 29
140.0 34 456 308 B3 83 95 19.10 32

HREERRIHE, BRAZ/ARE (WRARTRas. KPREHERARE) 08
B (H13-2).

—. RESHSIRERN

NEE 132 1-1 WE, RERTRS RSB T R,

a, = Ail < [o,] (13-10)

AP o BERITH B ST ;
F— R AEMAEREN;
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A13-2 RANESRENE

nd?

BITHRBREUSHRREER, A, ="

Ay =
He 4, —BITHBRREGE HRITER,

[o ) — WM BFRHLRS, BLSON/mm?,

=. BRAFEREEN _

B 132 22 RE, FREBERLHROMLA, EREANN K A4 RAH
Rifle., WHETRAIE.

o, = Aiz + :fv;lg [o.] (13-11)
A F—RAFABENRET;
A—BHE 22 BEHNBER,
. A, = h x~—-—-*—(b";“ ba)
H p— WA

by bR ERE KRN TR

M, — 222 BEFFEwEE, M=F( 2.
BT D— R A s A IS

ﬁ%ﬁﬁibﬂﬁﬁﬁmﬁﬂmﬁﬁ,ﬁ=i(

3
X - XS E BRI,
REDEREEN, K7, =1.0;
W — AN -z BEIEHE, W, =,

e

by +2b,
by + by

|, RS

€1

¥x



13.1 FELFEEEHAEY 747

Hrp

h’[(bl + by)% + Zblbz]
36 by + by ;

[acl—ﬁﬁﬁﬁﬁir_‘m HBY 60 ~ 80N/ mm?,

=, AHERSEERRN

A 132 F3-3 B0, BEFRF RIOEFESERRR 45" B F MBEH, KEA
FRAHERMOEHR, BREAERSROZE, HVHHES 22 BEREME, %33 RE
RN ¢ HTRHA. ‘

I, =

T = 2‘%; (13-12)
AP F—RAFTREMREN;
Ag‘”“““3'3 ﬁﬁﬁggﬁﬁmﬁo

Rik o 7 5, PREBREVEARNLTRRHER S,

e =+vol+3:2< [s] {13-13)

[6]—Q235 B (o] ¥ 140N/mm?,

13.1.2.4 BHIK

RRIRYEARAEEFNEEFRRAHER, WEZHTREMHN; SEERATHR
ERAAEL, Kt pEneE BvEN, TRLEYAREETEE, Rk
BRAVERH (OEKBLERE) RFIMTERE,

—. BERHRTN

B RAFTRABENE 13-3 R, EUHEARET.

1, A A LRENRASEM 4.

M = LPRy | (13-14)
2 BRI S o HTREH,

_PRo
s et — o532 B 1] (3a)

R P—EATHFRLEWFHR (N);
Ru—*ﬂ;mq"ﬁ‘[ﬁ]*& {mm);
_ d—ﬁlﬂ‘ﬁfﬁlﬁlﬂﬁﬁﬁ (mm);
[au] EFFIFR S, B 8ON/mm?,
« BEBIFHN
ﬁﬁ%ﬂﬁﬁfﬁ@ﬁﬂ% 13-4, ﬁﬁ)ﬁi BEZMER B33 m%ﬁﬁﬁ'ﬁfﬁﬁ
BRE, HERE, SHUTENARHN,
1. B RREMNTE M, Fihh P, TR,

M, ~ % + Pz (13-16)
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3

ST

I e

A -;i—&

134 RhRAFHARNE

K P = 423 . tg% (13-17)
2. ERFHALBE D (A K) HEE M,;
M, =L (13-18)
3. TERHTHFIGRS P, | |
p,= L - (13-19)
ZcosE
4. BHFPRBEARKBR S o, K.
o= s %: < [o] (13-20)
5. ST SRERHR S o, H.
oy = %jg [s] (13-21)

A P—ERTRERF LAHE (N);
Pi—HERITPRRLS (N);
[ ——HEAFBSEE (mm);
- x— AR ETEITFRAMER (mm);
a— RAFRFEHBIEA (O);
W— R P R AT REEIE (mm?);
Fi—#FHaREER (am?);
F—#rp S BEEB (mm?);
[a]—FWRLS, B {¢] =80N/mm?,
13.1.2.5 BRBR (EME) N
—. HEMRRHNA
HFREe, AB0RROKESAMENES, REESHEETTR, ETHETE




13.1 PREREEHE 790

Bpd, ¥ERRSEFZARBE-TRIAMNAR, ANERBANSE (B13-5), K
0.6~1.0m, HEMIHHE, AERDRFHORIEEALWERN LEKEEX
200mm, PAETFHT “##", AT HER 100 D FHET,

IA 1

B 13-5  SUSH RSN HERE
1— AT 2— kT, |
WERMAR—BEST TG, HHASR - RRBESRYEAERER
o, BHTHRERN, _
P BRI R P RRIEATREREAX BATLE, ENRALERTREEER

B,
1. PR ERFELER
A-C REMTEM TN,
M= %KQI (13-22)
AF M—HBRERREE,;
Q—HWHE S,
K—a#1h&ER, BK=1.5;
I—RERFILEER, _
BBREIZTHME, BERHEZ M, ETRRBEEE.
M
o= < f (13-23)
| gy = WM’; < f (13-24)
R o1y o —DHRRERER L. TRAMRS,
N I §
Wi = ¥’ W, = Y2

e ——RE RS

s y——BBHBEG LM L, FARMIER,;
F— B ARB TR R
K o1\ o BEBAMEAE YRR,
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AB BEN T RBH. |
r = f—ﬁ | (13-25)
AP Ap— RALL LRI AB BEEMA;
HAFF S E LA,
B EHEREN o, ¢ H, BFEEREERALBHER.
' ' Jot + 302 < [o] (13-26)
A [e] MRS, W Q235 ¥, B [¢] =140N/mm?

mwR, RrEsE, TS,
2. REILERBRERR

BEFLEE R IR EREE TN
Oed = b—Q-If 7 = [oel (13-27)
AP o —MEALE, BHENS;
b—— MR ;

Sd—— LAY B

b AR ER AR, T 0.97.0
e 7250 STLR

3. BFARRAHAERN

[oc]

g = %; < [o] (13-28)

- RF —RFAK, FTFHERI;

3d,— LA AR B

AR S B LA,

=, \FRAR (kR R

REERN, SAKAR (BR#H, TR) TAXMRERRSLRENES RAME
PEES. EXRANERANGE, THRNRESaRER R EAMEHEE
gh, ERABETHEMOTRYTRE, REMMRZHHRTENEZTRN @ ETH
iR,

BREBENEABREHETHETRIHE. .
;"VA + ﬂ"“‘M"l + B;“Vﬁ"gf_ (13-29)
Wlx( 1- ‘F’xNEx] '

R N—— B EX B R R AR5 E )

My M,——5 B0 DR 8 B g WS ER N S,
Wi W,— 2508 AR, AKPRERYMMEERIE;
o EFEE T E RS R RE R

A—HRARBER,;

Bm—BHEEATHANFRTERL;
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102010
Nex—BHIR S, Ne= ”1“;”"‘; et
E—— A BB ' . E Dj
r—BRERT x FENKaK, N
WA BN R B BRI L. FHRATNBRE, E:
(B13-6] HEHNH 120kN, RANRIBRPREBAR ]
%, BMARABREIBRTIREME 136 HR, mERFL | 2| L4 T
AMER%0.6m Qs SHMR, RATHERNALE =--—H-H}§
RHKERH, K
(] Q) HA-CcREHFTRERE
M=3tkor=1x15x120%06=27kNm H136 MESBRRY
SEBOMERHAEZNER Y £

=70X20X35+60><20><40+150X20X325+50X20X325
70 % 20 + 60 X 20 + 150 X 20 + 50 X 20 '

=212mm -

I = (45 0x1503+zox1sox1132]

[iz X 20 X 50° + 20 X 50 x 1137
+ [ x 20 x 70 + 20 x 70 x (212 - 35)?]
+ [ L %20 x 60° + 20 x 60 x (212 - 40)?]
= 137202400mm*
= L - LR - a1 13mm’
w; = - = 200 229800mm?
_ M _27x10° _
1= W, = eazigt = 417N/mat
_ M _21x105
gy = W, “*_729800 370N/ mm’?

_KQ _ 1.5 x 120000
¥ T A 70X 20+ 60 x 20
St 4322 = V41,77 + 3% 69.2% = 127N/mm?
< [o] = 140N/mm?* E4
(2) ¥ BEfLEHTRABRERK
BASHEE b =80mm N,

_ KQ _ 1.5 %120000
%d = p3d T 80 x (20 + 20)

= 69.2N/mm?

= 56N/mm? < [o44]
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=215 % 0.9 = 193.5N/mm?®
(3) MFEHAEEH#RTRBRERRE
B RERATLE ().
(f113-7] T HREREHI120kN, 1B 7.5smEEHERYE, BARHER
- 20a SHEMAR, RFIERTHE 13-7 5iR, @HH Q35 8, MABRIHRE £=215
N/mm?, HEEHBE,

H13-7 REEEH#HRE
(M) (1) 20« SHEWBIA XEIE
B R =200mm, X% 5=73mm, BWHRE J=7mm, BEEH A =28.83cm?, EH
g=226.3N/m; MWW I, = 1780.4cm*, I, = 128.0cm*; REHEWE W, =
178.0cm®, W,=24.2cm’; MEEAH ¥R i,=7.86cm, i,=2.1lcm; REE L EBR S
MIAPER Z,=2.01cmo
CHRARAABTMBEER. MHERREYE, Ay=2x28.83=57.66ecm?; I,

=2 X 1780.4 = 3560.8cm®, W,z =2 X 178.0 = 356.0cti®; iy = |5 = [3360.8 _

Ag = V57.66
7.86cm; I,g =2 X | 128+28.83 (%éi’n.s—z.m_]z] = 2537em’, W,g = 72330 =
306cm’; ip= JlAE:: %%6.53m0

(2) MARMKHLER
A = :—x‘; =B Cgsacni=150) A
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o, _ 750
_ =0
A =G e 6.63 113
BARRSEEN 50cm, W]
_ 30 _ 50 _
A = G, =201 23.7(< [1] = 40) H

Y-Y BB R R4 H
A = o (Apa)? + 23 = J(113)% + (23.7)?
=115.5(< [A] = 150) Gl
(3) REROANHE (FEBHmMHFH1.2)
Bp =28 %x1.2=2x226.3x1.2
=543N/m = 0.55N/mm '

HEARAFETENESTE.

M, = ggal}= % % 0.55 x 7500% = 3867187.5N - mm
WasE M, = LM, < 386718.75N . om
REMRRENBEES N
| .

1 x120x1.5
_Q@x1.5_ 2 _
N=@d o 2 — — 156kN
(4) MAENBEHBRE
1) BikEEHE
B 2.8=95.4, & (PEHEITHE) ?5%—0 584; B,=1.0, Box=1.0;
2 ? % 5766

N Nix = BX 06_9;_}“3 X766 _ 410010N
# EREIBERALR (13-29) 78, |

156000 1 x 3867187.5 , 1x 386718.75

0.584 X 5766 * 5o oo T 1 sga x 156000 24200

= 46.3 + 14 + 16 = 76.3N/mn < = 215N/mm?
2) HEAEREE

HTRRBREELD, ABRENRE IV, R R T AR,

(5) RARERRIFREER
1) LRFRERE
&% (BEE LM ) HXBFEH
N = 522 = % = 60000

1.5N 60000 x 1.5
_ sing_ _ sin30°
7="A T 25)2

2X20%40+4 X 4
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= 50N/mm’ < {¢] = 50N/mm? |,
(R [o] —RFPFFARN),
2) FHAMABH
. 5 X120000X1.5
RENA o, =S o5y =53.6N/mm’<
=215N/mm’*

%x120000x1.5
WEA o= 2X 44 X 45

= 125N/ mm>
SR HRBRHEE NN 120kN HEREELH,

13.1.3 AifRkiadk

=22.7N/mm?*< f,

—s MEHN

WERBEELT -BEHRAEETHE. BENELERS, Eﬁfﬁﬁﬂﬂﬁi&ﬂﬁﬁﬁ
E, ~BFERERENERE. ¥ARENEABRELTTESEALE 13-11, EEH
AR EMEH,

MNBEAOAHNIEE, MBERHNNN I REARNDRMEE, BIMHDIWIEE#
70N/mm? RfH; REFRLREEFHEBREH 110N/mm? R, RoFHHEFFRMENA
ERELRES, REUTERAZERHE.

F = 9; (13-30)
AP F—BEZLBEEN (N);

D——fﬁﬁﬁﬁ (mm),
*RERAERERREWERR #1311

EEH 2% REHE EREBRT (um) X ﬂgﬂﬁﬁ
(kN) {mm) A B C D (kg) {mm}

3 125 425 160 245 75 & 6.2
10 150 535 195 355 90 12 i1.0
30 i 250 855 3o 565 140 50 17.5
60 350 1070 420 715 160 S0 21.5
100 450 1400 530 955 182 180 26.0
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#R
Z1h RENB ERHMRT (mm) 4R | WEREE
2K
(kN) (mm} A B c D (kg) (mm}
20 150 615 195 370 140 20 i1.0
60 2 250 920 310 575 150 835 17.5
100 350 1230 420 775 210 200 19.5
20 150 690 195 405 170 40 11.0
100 250 1080 . 310 645 250 160 17.5
150 3 350 1345 420 820 300 280 21.5
200 450 1610 530 1010 380 470 25.0
250 450 1740 530 1045 380 550 26.0
200 4 350 1450 420 880 370 380 21.5
250 b 450 1648 530 1045 560 660 28.0
(Bl138]  BRBENEBESRN IS0mm, RREZLEES.
(M) ARBEEENIS0mm HELEER
B (13-30) 18, ! !
2 2
F =10 = 3% - 61250N ~ 61kN W
EH 1311 ARRWENRLBEN HoouN, JHNA
HEM R, 5 5 4
=, MEEHN
 BEHRREELE, BEESBIEEMX, ¥#
AUENRNREAW TR, BEHAZHEHEHNE WA
13-82FiR. HEM, SMBRAMKT s, T S, d
KT Sp-eeee, WIBRBGRH, 3
' S S S
= = T = T Q
> £ > ! fz (5)
53 = f_sé;
B13-8 WEBRIMHAHHE
S, == (13-31) () MIMERBRSORES,
j £ (5) S ABMEL REE
RS SHANTEE, w8 TEE, W, 2 SR,
Q =Sy + Sy + S+ e + 8, —WHES; St

1 1
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13 #B P HELE

-s|

s

AR A o A e |
fﬂ
Lo 332

TEESBECEREALLSR (RIRRLRE) 1 S MITHENR.

S = -ﬁ;f’__—ll) - Q (13-33)
MERAE RMIBE, 21— FARERRRNERM— £ &E, IR (13-33)
@ﬁ: )
S=%{%1Q-J‘*-Q (13-34)
MM ESS (8 13-85), MIT{EHABRLERBHL 1, .
Y Al el Y '
S = 1 -ff-Q (13-35)
e S—W|EFELHAL (HL) WA, BREaidy;
Sia 824 SyreeeS—— K TIESMRLT;
F— RN BENESE AR, NEEARBEEBR, £=1.02; K
WHERR, £=1.04; NTEHMRHFR, F£=1.06;
Q—HKEN (BREHR), FEEEISREBHZA;
n—BEHEM TR (PSR EaBE LHARTE, SO
BWMEIL, n=1~208 F EHAHE 1312 HED;
F—SEBENE, FSHRGTRESE, WEE—ERETRY
BRSMBEITE, BEXRSAEESKNL; SSHAHHRE
gaih, MHETRSEBENTRE,
- MREARERAL () R #1312
f f
o 1.02 1.04 1.06 " 1.02 1.04 1.06
[ 1.000 1.000 1.000 11 1.243 1.539 1.898
1 1.020 1.040 1.060 12 1.268 1.601 2.012
2 1.040 1.082 1.124 13 1.294 1.665 —_
-3 1.061 1.125 1.191 14 1.319 1.732 -
4 1.G82 1.170 1.262 15 1.346 1.801 _
5 1.104 1.217 1.338 16 1.373 1.8?3 -
6 1.126 1.265 1.419 17 1.400 1.948 —
7 1.149 1.316 1.504 18 1.428 2.026 —
8 1.172 1.369 1.594 19 1.457 2.107 —
9 1.195 1.423 1.689 20 1.486 2.19 —
10 1.219 1.480 1.791 21 1.516 2.279 -
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WEMRAN, SHAL (BK) B S DIIREEE- €373 R g N

S = KuQ (13-36)
Kb K—BRRK, Ku=£}n({_1—l)ﬂmﬁ 13-13 2;
HAL®S 5 L EET. ‘
RRBELNFSFAMBAEHAL (BX) HRH S FTAER13-14 HEE
"/ _ .
MEEMRE x, & %1313

THss B om WK

" 1 2 _ 3 4

1 Lo 1.082 1.125 1.170

2 0.527 0.549 0.571 0.594 -

3 0.360 0.375 ¢.390 0.405

4 0.276 0.287 0.298 | 0.310

5 _ 0.225 0.234 ' 0.243 0.253

6 9.151 0.199 0.207 | 0.215

7 0.165 0.173 0.180 0.187

8 0.149 0.155 ©0.161 0.167

9 0.134 0.140 0.145 0.151 -

10 0.124 0.129 0.134 _ 0.139
1 0.114 0.119 0.124 0.129

12 0.106 0.111 0.115 0.119

13  C 0.099 0.104 0.108 0.112

14 0.094 0.098 - 0.102 0.106

#: #P K, HREERREE SRR ATAY.

CREBELARRDS, TURSALANEBRNSHIORS, I8 K2NREH
PES, BB, AR 1314 RESEILNEL,
MFEBHIEBHIRBE, —RTGEERETHESEEHEA, BT
T | |
SRBER N SRLREES HEL TR,
Qs = KP (13-37)
KN Q— FRBRERMA GRES) (N
P—BEHLMZES (kN
K—BEBERE, RESHAK g MA/MER 1315 B,
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oA 1]
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bEzZ-0 B8z D9c 0 DS 0 Dro1 S ETHMF )RS
' BHHEREGH L
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RHEYTHFS S
(vapm o1y
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HRES NG
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13.1

B[ B RS B G BB — YW N~ YR B b R UG R E LR c
0T =S YW E LR FH R RO T
CAEERY NS O TR

TREA RSN

tTAM ] BEL' 0 Do D910 DS o vzzo DIz 0 BseD DIs 0 S TG CER ) F R
81 91 ¥1 zl o1 8 9 ¥ Z REREaRE
FREEI NN ER
{nw
€1 971 z L'z ¥ ]
. MY EERHGE
6 2 L 9 < v € z 1 b yug il
S ¥ ¥ £ € z 4 1 1 FHE 5
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. - RERERHK K #1315
BREAs < 60" 60"~ 90" 90° ~ 120" >1207
FUK 2.0 1.7 1.4 1.0

#®: s AimE13-9 FFR,
AP
é/ﬂ T4
I o
a)

(

)
B
()

B139 SEOEERRZAETIRERA
1—ERE;: 2—SABE; 3—BHHL; —H#; sz

{Bl13-9) FiEeBEHEME245kN BEWMH, WEREFRAED L, SKHELMm
EEELN, HER-1FHEE, EREHERES S,

(] HEECH =6, Q=245kN, f=1.04, k=2+1=3

BEALHEMNRHHR (13-33) 8. '

g = L.04°x(1.04-1)
1.04° - 1

HEF 13138, K,=0.207
WEGSHERE AR (13-36) B

S = KgQ = 0.207 X 245 = 50.7kN
WRE, BEALNANRIR 50.7kN SiHHEFHE.

[$113-10] EBHSABERZLENZHA =105, BHYESIS P=60kN, KA
ERTERE,

(] CBHMp=105, ER13-15BK=1.4
FHRRNBENERHR (1337) 5.

Qo = KP = 1.4 X 60 = 84kN
W FEEFENEA 84N (£98.5t) I 100kN (&4 101) R,

x 1.04% x 245 = 50.6kN

13.2 #HYEIIRHEEEEITE

13.2.1 FsEh (88 #HHHE
RS ERIT EREAIH TR (E13-10).
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HHF

7

o —

M13-10 KBEEBAHENR
1—RERR; 2—HR; —T; —HzhE;

" F = I—?EK '  (13-38)

X F—EEDEBEITFENES (N);

R—REZHEHRH (N);
HEAKER (mm);

I —RAEAAZEPLOBNES (mm);

K—MAIRY WMK=1.1~1.2,

(B13-11] FA—-HHESKN, B—ELEH_AETHHE, CHEE =
2000mm, r=120mm, K=1.1, BHRFHMI,

(#8] #HsHRETAEIHR (13-38) #.

Rr 8500 x 120

F="K=""3000

HOHESH 2B HE 124 561N,

13.2.2 L@ ipti A K

THNESIHEBERN LALBERE—E RPN, NLAFTAANEERET S, Lk
ESNSMERINENF -, YNLARBEBRBLI, LHRES| HBERTH
K, WEEZRARHATHNR,

BB HINESRENE 13-11, SN ERLBREINTHRTIHE.

r

x 1.1 = 361N

S = 1020 P% (13-39)
Hrp . V=aDn, (13-40)
V= %ﬂm | (13-41)
9= Qo M2 P | (13-42)
AH . S—ERATHR ERLBHES S (N);

Py—RAFPLAIHE (LkW);

—EBHIEINAERE (%), FTEEINHRENERE,; |
TR AT AR MREFIRE;

po——BWEE, HEWEERDHRMR LK, 4,=0.94; HHRBEAERD
WA LK, 7,=0.96;



762 13 BMFHELIE
i~ T2s 1}31};[_—5}5“%% 1. 2@.%% 3 1
YW E, KRR
R bR AR P N /a o]
BE HRBB-1I6 + H s -
A o 4
V—RALBEE (m/s); o 2
~— X, W3,.14; _//
D—EHALRGBEE » -~
HEER (m); v o | ™
D=D+Q@m-1)d; 6
D—#®WERZ (m);
d—NLRBRER (m); M 1311 mIBEHISHRE
m— BT BE  R 1— @Bl 2—¥%0; 3— k5088,
LR, —WEWR; 5B — MR
ny BREE (/s), =,
=1h—£-
60’
n—BIPEY (/min);.
n,——HBIPEEE (1/s);
i 238, i=TJ/T,:
T—FH 3R M;
T,— BB KR ETRR,
_ ENEBANES 13-16
L 4 % o N 2 K R 5
1 - FEWEH 0.92~0.97
2 = gy h 0.90~0.94
3 B Mshih & 0.93~0.95
4 iR 0.93—0.96
5 s - MehihR .93~0.
6 (B ikl B 0/0a—0.96
7 e AL fE3h sk 0.95--0.97
8 (RmhEE Hahpk 0.96~0,98
9 s B3 0.70-0.75
10 gl X!i 0.75~0.80
11 = 0.80~0.85
12 fest Mk . 0.85~0.92
{B113-12] %1 ERzHBHN, HAMBWE 13-12 FiR, Py=22kW, n,=960

t/min, 7 3 MER (WHWK), T,=30, T,=120, T;=22, T,=66, Ts=16, T;=
64, BHEREN 0.35m, HRHEIIH,

._30x22x16 1
(%) T 120X 66X 64 48
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1 Ti=64
n:”—“=9—60X48=0333 o
"7 60 T 60 ' = 8 |
V = xDn, = 3.14 X 0.35 T . n .
X 0.333 = 0.37 =120 Sy IR ™
9—094x093:1/s iR IS —
- - ] L § U'NE=22 L
0.93 x 0.93 = 0.756, i » il -
By=0.75 ll\ o \
HE (13-39) B3| HY, R=30 e
22 x0.75
= 1020 x 222119 _ 4o4g6N.
5 =10 0.37 B 1312 £EHE AR

13.2.3 EHREHFTREFR
BRARBRIBEM THENLBEELE, —RIETRHE (H13-13).

L = Zgr(Dl + Do+ Dy + reeee Dm) . _Ir....J__.__
X D, =D+d; D;=D+3d .
' Do=D+2m-1)d ] l
KALRE, g & § _
L=ZrlmD+d[1+3+5+
| —
""" +(2m_‘1)]¥ ——
— X
=Zr mD+d1+22—m1° m _
= Zu(mD + dm?) B 13-13 BWMLERLETNNE
Bl L =Zmx(0+ dm) . (13-43)

A L—BHAEE (m);
Z— B ERRES N R B
m——H_ AR LBHEY
D—HBRAER (m);
d—HZBHER (m),
[#13-13] EA3JHBHYEWERE D=350mm, BERBEHEER Jd=17mm fAL
@30 M, MEEH m=8, ERABHNERR.
(2] BHVSHOERRHR (13-43) 4.
' L = Zmx(D + dm) = 30 X 8 x 3.14(0.35 + 0.017)
=276m
MBS HYV BN EE L RLLA 276m,

13.2.4 XBNREEETEETE
RAESHIER (SRR EWH, BTFRLENEHER, L3REEVIERA



764 '13 R P ELR

FH3h AT EEKE, —RRAREENINE SRARKKEHIUEE, MERAEMN
EEMIE, BRRRTTE, HRh RS,

—, BFHYZIWLMAKEL T s EAR (B 13-14).

1. Wb A SEUK, NEMELT&HE.

2. #ﬁﬂlﬁ&ﬁﬂi?ﬁd}&?ﬁﬂﬁ
Ql#l + G,uz == S (13'45)

AP Ql—ﬁﬁfﬁaiﬁgﬁﬁ&mFﬂﬁﬁﬁﬁ
K—Z2RHW, WK=1.5;
S—— LB KIKPRA;

G——HBBYL.AEN; :
p—EYSLERRY, ARSL, =04 AREE, 4=0.5;

pr—BHE RS + MR BER R

hy ay b AASE LA 1314,
=, B SHELNEs s RERAN (A 13-15).
1. BRLBEKL@HBAN o, WHBEVRBERZB WML KT2H Scose 1EH

g A SFES, FMEZBRLBNELS Y Ssina £, BHEELYE B A IHR Y T8

Y, HRCBHEE, NAERBEMEMEEY Q,.
BAAEREREREMEY Q,, NEEHWEEY Q,, MBI A <HBIH, R

REAF &4

1 .
. 2z
2
/ ﬂ EE%E ﬁ :3 4 N\ 3 ts
7 5 g P 3 | 1 Iiﬁ .
B 1g G o 4
L d

o [0, [ G 4 4 f
} a a, l a "\\
l L | + --—.l; -
» b ﬂ b.J',_ _ b *

B 13-14  RFRKPH R BH VLI E E E B 13-15 REEEAHREHUEERE
1—¥E¥; 2—ERER: 1—#EW; 2—EHEE; 3-NER;
3—HERNh, 4 —WERSH Sy S5

Ql 2 I(_(S * COSa * h + Sb' Sina e — G . a) | (13-46)

WERXRGBAINKE, WERRERKEWHELEY Q,, MATpILEE B AWM, i

R &,
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K(S;sina'e1—s'cosa°h-Ga1—Q1bl)

Q= d {13-47)
2. BHVURREHUK T B8N E T &4
(Qy+ Q) + (G — S » sina)pp == Scosa (13-48)
AP Q—BBIEEEN;
Q: #ﬁtﬂ.ﬁﬂfﬁi}].

S— LB RFRL A _
Ky W. gy p2 FEBEXFIHET; Ay as by ey a1y b1s dis &1 HEEX A 13-
15,
[113-14] HBHHEH S=20kN, RAEEEEKE, BHa=0.6m, »=1.6m,
h=0.45m, C=12kN (B 13-14), p=p,=0.5, BItEBEHEEN.
(] SHEEEENERSN, &R (1344) F
g, = L5(8:h=-G-a)
1= b
~1.5(20x0.45 - 12 X 0.6)
B 1.6

| —1.7kN
KRS EmEAERS, hR (1345) B
S -Gum
Q, = Py

_20-12x0.5 _
= 0.5 = 28kN

[B13-15] BHBHIAS S=40kN, HHEHERA « =45, RAEREE
JEEE, W 13-15 Fim, BMe=1.5m, a;=1.3m, 5=2.5m, b;=0.3m, d=0.5m,
d1=2.3m, e=1.0m, ¢,=1.8m, h=0.45m, G=15kN, p;=p;=0.5, K REBHIE
ENEBENEES.

(] Q) BROEREAERS.

BRI RESFIERSEMEAY, WAHKEHSE A JEE, BAK (13-46)
%,

Q _ K(S-+cosq-h+ S sinace-G-a)
1 b

1.5(40cosd5" X 0.45 + 40sind5” x 1.0 — 15 X 1.5)
2.5

=10.5kN
X EESEHYUREWEMESY, NRKHLEB KE, HAR (1347) B

K(sing * e, — Scose * h — Gay — Q151)
QZ = ' dl

40sin45° X 1.8 — 40cosd5” x 0.45
2.3

15x1.3+10.5x0.3
2.3

=1.5
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=10.1kN
(2) KRBT ENER, AR (13-48) B,
Q +Q, = Scosa — (G — S - sina) yy
1

_ 40cos45" — (15 — 40sind45°) X 0.5
0.5

=69.84kN

13.3 & B it B

R AR R AR, Em%@%&ﬂﬁﬁ%ﬁﬂﬁ%ﬁ?ﬁ\ JEWER, EREF
BERKTHRBEHRTLS, WRXAEH (HER) #ME. KT (B SBBEAEshMR

'%o

13.3.1 éﬁ. (X)) it X

EHERXHFHAERE, 2EEARH ENOEAEBRASITALIRNR, —BZHH
10~50kN, FifaEEs, WMARYUALEE, TRBEAIRKDIEHE 13-17 HR
13- 18R BIEE A '

LESTEEE B YA A T by - %1317
fERH
40
x o N ) 10 15 20 30 50
a; {mm) 500 500 | 500 — - —
&y (mm) 1600 1600 1600 - — —
¢, (mm) 900 900 900 — —_ ~—
dy {(mm) 180 200 220 — — -
L (mm)" | 1000 1000 1200 — — —
a; {mm) — — — 500 500 500
by (tam) — — - 1600 1600 1600
e {mm) | — - — 900 900 900
d; (mm) —_ — — 180 200 220
1y {mm) - — - 1000 1000 1200
az (mm) — - - - 500 500 500
b2 {mm) — — — 1500 1500 1500
¢z {mm) — — — 900 |- 900 900
d; (mm) - — - 220 250 260
2y (eam) — - - 1000 1000 1000
¢ {mm} — — — 900 900 900

¥, ERTLEENN0.25N/ mn’ HAEZ SHEARHR,
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Ak SRR BRI ERS %1318
#® @ f if) 10 15 20 30 o | 50
HETF - #EH _ '
VP 015 | 0.20 | 0.23 | 0.31 - | -
e (mm) | 300 300 300 300 — —
b (mm) | 1200 | 1200 | 1200 | 1200 — —
1 ¢ (mm) 400 400 400 400 — —
d (mm) | 180 | 200 220 260 - —
W F LHE
(MPa) - - - 0.15 0.20 0.28
ay (mm) - — — 300 00 300
by (mm) — — —_ 1200 1200 1200
¢y (mm) — — — 900 900 900
4, {mm) — — — 220 250 260
az (mm) — — — 300 360 300
b (mm) - — — 1200 | 1200 | 1200
c2 {mm) - — - 400 400 400
dz (mm) | — - — 200 220 240

B A FHAK 1000mm, HRSHES,

13.3.2 A&F (BrX) @it i

IKPEEBE X BREN T, BRA—RIEJUBREARRAAR, HAESE R, MEFEA
AT, HWLEBH—IRARIBHNE RS H, ﬁaﬁﬂhdﬁ&ﬁ%ﬁﬁ?%m%ﬂﬁm%ﬁ,
HREALAEESFE. BRI ANIERS, EARENRIBERS AL REF
e, —8R1.5~3.5m, ARERD 30~400kN, YSER A 756N BF, HEEEA
LEREIAKE AR SEMAAKT 150kN, ZRABEAERER (PR mE, MR+
B EIEYL (B 13-16),

KBNS TRITEE: SREERIRAEESEABTAEHR Y, REE#
AUFZHERE, EFSERNIL,

—. EENSNMEATHRNBEMHRE (H 13-17);

R R e TARRE. :
KT, <G+F (13-49)
AP K—EZL2FHE —HK2;

T, HRZHA T EHBESH, T = Tsina;
T—HRXBIFZHT,
HRABSHEH A,

[+ 4
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B 13-16 K THEHE
(a) WEAPHE; (b) BEEKTHER; (o) HEEMERXTHR
1—K; AR (SR, 3—EH,; .3k, ik

L

G—LHEN, HWUTMHE.

by + by

sxmmEE o = 2 ilm, v
XASBER G = Holy .
A b — AT = .
b—LAREARREE, SHBK

BEAARRX, by=b,+ Hlge;

o— LRI EEHE A, M AB 15~
20°, —Rr LB 30" ~40%;
b——A AR SR

H—RABERE; B 1317 APEEHARE

IR

r— R EE,;

F_Eﬁjj, F=;¢T2;
R o —BERY, THEMSEEER0.5; ARMATER0.4;

T, %ﬁ%TﬁE&gisFﬁﬁ, T, = Toosa,
=, EKESIEAT, MELHENEERN.
% T AR 0] K>

T
X A R _ Tel K :}m

AF (o] —FE H A +RRFES;
K—+HERHEFN AIRERE, THR0.5~0.7;
H S & LR,

1—-80K; 2—Mu MR R, 3—Hik

(13-50)

(13-51)
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=, fieMAEEIEX

YA REN, HAmBERETR; SAERRER, N2 TH
Fi+%,

1. Y— BB RERAKLN (B 13-182), HEKETER.

iy

ne

—— -

i
IEIINIIREN,

5

) : (5

H13-18 el ATE M HE
(a) —BEROATHR: (5) —RARMKTHR

REEABK, m=1L (13-52)
C RHEBAA. M=, M= (13-53)
R B AR AR
g = “M, = f (13-54)
RHER BRI n
On = ;},4; + % < fa (13-55)

ny

A M. W, —BEABEAFZHSEMBREHEINE;
M, W, —EBBIART K B2 T EMRE RS
M,. W ,— SR TERY 6 ZNEEMREEIE;
fo— AR E B E BT, M #Fo S — B 1IN/ mn’; HEARTHR 11

N/mm?,
2. RMEARESA LN (M 13-186), HBEATEN.
A ABUA L1 (13-56)
2 2 .
B BA M,=%‘L; M,=% (13-57)
BRREFBARMES D : No= 7 tep (13-58)
BIACBEARRL S -
Mf. . No

(13-59)

|
A
=

® = Wofm  An
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KT BB
_ M, M, N
g.= an + Wny + A é-.. fc ’ (13"60)
A¥ «a BRRAFAMER;
B— BT —F,;
A—BEABREER;
Foe—RB RSN 58 B 3HE ;
KRS AR,
K HEA A R A E MBI 2E R 13-19 #KH.
} AE b RERRE R EH D 1319
fERD (RN} 28 50 75 100 150 200 300 400
BREKTRA ¢y 30 30 3 30 30 30 30 30
MRHBExKE  (mm)
(I 24mm) 1X2500 | 22500 | 3>x3200 | 3%3200 | 3x2700 | 3X3500 | 3x4000 | 4x4000
HEH (m) 1.7 1.7 1.8 2.2 2.5 2.75 2.75 3.5
MREERLAE (&) 1 1 1 1 2 2 2 2
BA. B &FE (mm)
(BB 24mm) x x x . 4X2700 | 4%3500 | 5x4000 | 5x4000
HA, M REx NS _ . . 2x1200 [ 2x1200 | 3x1500 | 3x 1500
' { 1en)) x$200 | x$200 | x$220 | X $220
EAf: £xE (mm) :
(B $10mm) — — 800 X 3200|800 X 3200 14ooxz7o(11400x35m11500x40m11500x4000

. ARIEAEE, FMLMEN 166N/, +ARERE ¢ =45 KRR ERIHER 1IN/ mm’s

[B113-16] BESHH, HRRALRKTHE (813-19), WAAN T = 55kN,
BB A 4 84 2500mm, B 220 X 160mm B AAR, EER1.6m, HBKFEA o=
30°; +REE ¥y =17kN/m’, BEEM o=25", KRAMEARE, LHEHFRARKER
8

(B () EEESHERTHERE . ' S5KN
FIRE H T'f'v" ADDOTEY S ade SEca E4a8 5~
b+ (b+ Hige) G-
+E ¢ =—— iy o : l :
2 Y . & % N | . 2/
_0.44+ (0.44+1.6t25) | | o %.. LA
2 a—
X1.6X2.5X17=55.3kN 3 :
BHES F =uT,=puTcosa 1 +—44—0+—
=0.5%55c0s30* =23, 8kN
HBiRREHSH T, = Tsina =55sin30° A 13-19 BBIKTERTAGE
=27.5kN 1—HEAK 160 X220 %2500, 4 ##; 2—HEH

E2RK

_G+F _55.3+23.8
K = T, = 275 =2.88>2,7
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(2) EARFEMEATEHERERR
T, = Tcosa = 55c0830° = 47.6kN

T 416 _ , )
6= 4 T 0 3mxa.5 = 59-5EN/m’ & 0.06N/mm

FRRFENNO0.15N/mm?, REAOREREEB 0.6, W
[¢]K = 0.15 X 0.6 = 0.09N/mm? > 0.06N/mm?, A}
- (3) HEEBAEEMN IRE

L Tu
M, M, 8 8

- TR

4><T 4 x 6

47.6 X 2.5 27.5x2.5
8 8

= z + 2
4% 0.22 x0.16 4x0.16X0.22
6 6
=5567kN/m? = 5.6N/mm? < 11N/mm2‘ aJ

BGL LR BE PR LIR R ER,
13.3.3 AKF (BX) #RE G4 AR

o KB (BEMR) BRERREE 13.3.2 WIS,

IR AR EEETEREFR S,

—, TiEMESRErN N

BedREE s HE—HEXRESREM
L &F#, KFSHHET H BEwEsi+
W, B F PE/MAE SRR A FR
A FEA).

HERERME 13-20, MK PFETEMHAS
WA TR —RiHE.

[T} = }13“’”{ + Liptegeyy -

2 sina B 1320 THRMEEASFRDHTRGE
(13-61)

[T]= 0.5th7[tg2[45° + -g} + ZCtg( 45° + _2"_]]

: 2
b [T] —#EREEFRD (kN);

K—HREERE, B2~3;

b—HHTORE (m);

{—BAREKE (m);

H—BAFLESEERE (m);

A—BANABRREE (m);

o— LB ABIR A, H#E 1320 B

e—— LAIPYBEMRA, W 13-20 BRAD;

1

cosa

(13-62) .
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y— I, B 1320 B
TRREER S, #1320 A

[

SRR A1 1 S EA TR
THRE. AERE. BRATHNGES #1320
HE y PR HEA . HEHIRA
TOEH _ im“# (kN/m?) ? kN/m? 8
L% ] 18 18° 5.0 30"
W 17 14° 2.0 25"
¥ Fit o) ) _ 16 14° 2.0 20°
;4] 16 g ~10" 0.8 10°~15"
" L3 ] 18 18° 3.0 27
L3 17 18" 1.3 23*
+ LS LGk 16 18 1.3 19°
W 16 13°~14" 0.4 10" ~15°
3] 18 20° 1.5 27
ekl )] 17 22 0.8 23"
» ¥ P4 g TR 18 40° 30"
B High LB 17 3g" 28*
¥ i HiRE 16 36 26
B fE BB 15 34" 22

=. BEESRETE A
B REEBESRAE, HEEBME 1321, WAPSRARTES, BT
—RHHE, B R AEME,

[T] = %(&H + %letgﬁ)}' ;i—a (13-63)
[T] = o.s;”zHy[tgz(w + ?) + 2ctg( 45° + i;i) :[c—o‘{—a (13-64)
AP h—BAEREE (m):
RSB SLFEE
=, @R

ARBERER 13.3.2 — =, g

AEAEMN IR,

[6113-17] —BER4HGE, EARHE LD, T
TRCAEERE, HoR

(] HEE #b6=05m (=1
2.5m, H=1.65m, LK =2.5, «a=30°, &
=0.22m, A 13-20, =25, y=17kN/
m®, ¢=2kN/m?, ¢=14°

AN BN (13-61) FIk (13-62) 8.

_ 1 1,0 } .
[T]—KbLH+2£Htgﬂr ina

A 13-21 HRIPEREF BT RETE
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= L(0.5%x2.5%1.65+0.5%x2.5x1.65 X 1g257) x

2
17 x —— = §2kN
sin30

45+ 2) ]2

[T] = O.SkZH)’[tgz(%' + 4‘1] + 2ctg 5 ) Joea

2
=0.5x0.22x2.5x1.65%17 X%

1
cos30’

. L] -1_4_0_ L] 1_4-
[tg2(45 + 2)+2><2th(45 +55 J
= 60kN

B PR /AME 60kN, BAIRERER R R 60kN,
13.3.4 %t

YBRFTELERDIN, ABAEBRHE YERA, #éﬁm#ﬁﬁﬁﬂh,_ﬁmﬁﬁmm
13-22 7R,

HHTE T WEEAHIATHHERAT, | ,
HIRRRE, BHMRRAVE S T AR
HE, MR B, s
[(TI< & Z;Sina (13 §5) T A Yy l. TTI7Y
[T] ~"<‘“K(003a + fsina) (13-66) . L

A T—EBERENA
K—EZ2%8%, W2,
L—ESREKE (m);
A—EERENECERRER (m);
«.—EBMRR N A SHERRA (°);
f—EhBEERK, Bo0.5;
G—EFHRNER (kN),

(013-18] MEAFHRAH K 25kN, SHERAN 30, RAFEHHAR, ARR

ERER,

[ BK=2 L=1.5m, [=0.75m, f=0.5
HENEMERAR (13-65) X (13-66) %
_ TKLsine _ 25x2 X 1.55in30°

B 1322 s H R

G

) - 0.75
= 50kN
G = TK (cose + fsina) _ 25 X 2(cos30° + 0.5sin30")
f 0.5
=112kN

B EBARME, AT ENEREN 112kN,



774 13 # B FRLIE

13.4 REEFRAXEHAGEETE

13.4.1 RE¥ERTESKEAFE

SHWRARTEARENAS FERBETRENSS, WHRIAERS, B8, DER
BE, BE (E#) ¥RUREENHETHEGAASHE. RER, BEEFENESERY
HHFTARBNBSY= B TS,

—, RENEERN

1. @Emﬁml‘%%&ﬁﬂgiﬁlﬁ'ﬁﬁﬁ-ﬁ:

Q= Qi+ Qs (13-67)
A Q—EENMERE (1);
Q *@f‘i‘l‘ﬂgﬁ (t);
Q,—LEE. WiEMBE RiGe HFEHNER;
K—EBENHEERE, —8Bo0.8,

ENRROERNERARERT, SRE—-ENETREREE (NREENEESE
RBHE; ZHREMEE; ABAGR THEAE) &5, BERTES 10% &4,

2. BHREDVARNEEZNEERTH TRIHE,

) (Qx + QK= Q, + Q, (13-68)
AP Qxr—EHEERER (v);
Qu—AHEER (¢);
HALF 5 B X FAT,
BB REFEREENY, NRREEFSRALXBNREN, FRTSENHEL
.
~. EEVICEEREIIN
ERENPMEERE, T TRAHE
(H 13-23).
HZzhy+hy+ hy+hy (1369)

AP H—EEVHWEERE (m);
hy—ZEXEREABE (m);
he—ZE R, R

5B, —MBL0.2~0.5m;
h—— SR EHNERERKR

RIBEERE (m);

MERBE (m), BHAR

EMAEAERS, WLk

WBME (m). BH1323 RENMBEREHEGEH

hy
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=, RENEESSITH
—ga, DEWH, SEhEARE, CARER Q AIRKREH K, HWHER
EMHAUBEARE MR TEENNASATHRERAREE, MLkl iif
HrEa, ARG, EREVNARTAAGRIEMERLI RRNENTHEEYER,
#BE Q. H, R =AZHPREERINNE T,
BEEVREREE—RTE TR,
: : R = F + Loosa (13-70)
AF R—EENMEEYE (m); -
F—RENMWHFEX PO ERBENRSE B OHNER (m);
L— B ARRENRITRE (m);
c— B EENNMA (), TEI3.4.1 —FHERBRERZRES,
WHRME L RRH, ZEERNANEAKERNHKXRILEER Q REERE
H, WREWEMAMIRER, MR R HiEEENMREERN SR,

13.4.2 RENAIFRETH

-, EREERNEHICRITN
1. ERERAREREN, RENMEEFFRETHETNHE (B 13-24).
' ' ‘ H+h, ~ hy

Lz (13-71)

e+a+ly+b+h,—hy
sina

BY, L= (13-72)

A L—EEIHNETKE (m);
H—BARE (m), EAEHLERE R SR,
h—REHLEEARENER (m);
R——REREREEIEER (BH) (m);
ERFHMA (), MERFHMREKFEHEAH, —BK70°-77";
HEF O EEVLEER (m), X MAMERM, 0T EIIHE;
a—HA D EHEKES, —80.2m £5; '
L—HREE (m);
b——THBREHZHREE (m);
- A THEREEERGETNESR (m),
2. R AF K, EENEEWFRETETAHE (B 13-25).

e

L Hthh (13-73)
s1ng
%, — M BN L=e+a+ils-il-n_:+k,—hh (13-74)
s R pettethtcththhy (13-75)
AF [ —HEEHHLSHEE (m);

SR ZRAKANER, AEDT 1m;

[
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HAr S8 X ARE R,
Qg s
- 4
i {
3— |t | J A
— ?‘ 4
1 2 3
= ‘/ h: = 2 h--.7
4 2

W 1324 REEBRARERN

I Tty
—We . PHERRR R, 1—HE; 2—#; 3—RE; +—BRETER; s ERIRN
s—REENR#®
=, ERRmEBENNITIcEITR
BRBESEIERNITRETE TR (8 1326).
H+h, - hy )
L ;? sing (13 76)

] L;h1+hz+h3_+h4+h,—hb

— (13-77)
APy —HEBEENG T L FERE (m);
h—ERNBRARE, —BABIT0.2m;
hy— S A EWHREEER (m);
he—RARE (m), SBLAERHNEEVER, HEAAERTE;
EMF SR XA RARBERVFTF TR,
=, BEH., IREO%SRERTUEFIKETN

BEAXBEEXREAERE, EENEFRETTAYREARBERATE, &
PR B AR,

(=) Bk
BHRREBEEFFNEREN, EERAREBRCORFNERE, RN, BB
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H1326 EBRAHREESRTFREIIARGHE
1—BEM; 2—EHNRT; 3—RE 4—RE; s—B¥; o &

HRE, o TFRTE (H13-27);

A
L=Li+L =22+ é (13-78a)

Rz, tga = ‘75; a = arctg * :/LTSQ © (13-7858)
R e, RAR (13-78a) BIWRAE L
o hop= 4241

CRhgTEAR R—

d/2+ f (13-78¢)

Rz ==
005( arctg ° 1/ ]

ﬁﬂ’ L—EENMETRE (m);
L—EREEREFHASEARITHAXAEREFTERENER (n);

L——BREERFHHAXSERAFITHEAXAZTREFHTRNER (m);

S—— B HEHBARHIE (m);
ho—REH L, BoEEEM LHERY,
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H1327 EERRANGREEENSTRETENE
1—RE; 2 RRIRT, 3—BH8; +BR;
S—REK; —BE; —&
ho = hot + hoz — hps
Chg—EERHNRERE (m);
hy—RERFFLEREWH TR MER (m);
d—EEFRE, —BEK0.6~1.0m;
—RERTSEERGMRE, —BRK0.3~0.5m;
HALR 58 X R R R BT R,
(Z) B
- BER, BEXESUADERAREREEIEEWFBMEN SRR EDT
(B 13-28) .
1, PR HRRET BB RNASNEEE S LE C-C;
2. MBI RCHEEN, BERENEIFRE, EUEERASEARE G, #iE
M SR —KTE H-H; .

3. BERUEREINATH IR H— KPR g = 1.0m ~L29 1] g 4
=¥ .

4. 4 A RAEETRER, B C-C. H-HHRAFBRBRES K, S,K;. S3K;--
%;

5. BBLE SK, b Em—8, MAREBERNMEESHRIEE, B
A, WRFROEBERWAE, FUEL A RE—RERSKTFRE . ARPRRZC-C F
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K, £ H-HTS, MKS KE, WAREEHTEOR/ME,;
6. BHBHEWERERNE - REERNER, ERBERN, WHENRERKN
EEWTAERMARMREN HERXBETESCHITRITENE 13-29 iR,

/l
C
1328 MBERBEIRAEDME 1320 BREHFRATEMERERRER
1—#; 2— B8, AR @ @ Q—ATERBTNF,

(B1319] THAREWRER, BHA=15m, S=3m, XA W-100 EEH,
HERSEK 4=0.8m, hy,=1.7m, RHAREKERGRNEENB/MEEETCE,
[R] & (13-78z). & (13-788) 8.

k|
a A= arctg E =z 59.68" == 59.40°

0.8/2+0.4
ho =~ 59,680 — 1-38m

hor=15+1.58-1.7 = 14.88m

3
« = arctg 1*4—;8-8 A2 59.61° 2~ 5936
s ' 0.8
(MAa =59°36" K hyy = 250'36 = 1.§sm}
_14.88 3
L = Siﬂ59.36' + c035_9°36' = 23-18]]'1

BAREEORBER/DOEEEITREN 23.18m,
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13.4.3 RENERARTITH
EEVNTFARKERETERR, THERERENWWAHFEBRESRTE, THFRI

H.
1 Q;
N = mﬁl—,‘: (13-79)
AP N—RBEHBAESHE (8);
T—ERTH (d);
m— X TR

K—i R HRE, B0.8~0.9;
Q—EMHHNRELIEE (HRv);
P—REVHRE GHRES (/SRR v A3H),

BRUEL, MR BHEARE., SHENRUNEFE, MEITVKE N B, FTER
(13-79) RiTFHPr LIS XN TR IR,

[13-20] AHRELERKBABE U FH=E, HAERB 4B, 1428
(RE12t), ERE. TR, BEREWH 3848, 24m BER 03 B, KHEEH 1620
B, ERMETIHN 04, BRFARENGH. IREREN 4, RRABADET
.

(] HRBHNEHFTEBEY, ZME P, =708, EP,=-1418, SRHEER
2,=35M, BR P,=10 #, KEEERK Ps=100

(1) BEIFEEHHRA (13-79) B,

1 Eg
T+ m-+KP,

1, (8,142 384 93 1620

“30x1x0.8°'707 14 Y35 Y10 100
=0.0417 X 47.8 = 1.99 & B2 &
(2) B3 ARBVLRBETHHRX (13-79) 2B,
1 Q;

I =N"w -K>P,

N =

1 _
= 3xix038>47-8= 19.96¥ MW208H

13.4.4 RENMBTHBL

—. BEER BN
1 BEIEF A SRR e N
BREFXERNRAREES BN RAHRRME 13-30 iz, YRIENSE
E, MEAHETSR O WBENEM, KTHEHE M, XS TRARARSRE
(1) SERREHRURFTAMMERNHBEEEZLEAY K, BT H4A
M,  Gily+ Gily + Golg — (Gihy + Gk,
M, (Q +g)R -1y

K1=
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1330 REtBAEE
ha— R I R L G

+ Gohn + Gghg)sinﬁ - Ggls + MF + MG + ML
(Q +g{R-1)

= 1.15

(13-804a)
(2) REBAEXEHR, AHRENEFEMNNBEEEE2RZB K, B TAHHE:

M, _ Gl + Galy + Golg — Gsls

K= 30 = Q@+ (R-1L) >1.4 (13-805)

AP G—EENNETEDHBLNES (kN);
 G—BEVNAREHFIHESN (KN);

Go—TFHERES (kN);

G,—EHFHED (kN);

Q—RENR (REWRHFEIMRRES) (kN);

q— EEBEAMNES (kN);

G ELE0AMER (hEEsERHERAT, TR) (m);

Lr—G, BLE O RWER (m); -

ly—G, BLE 0 KHESE (m);

lo—Go BLE 0 KWESR (m);

hy—G, BELEHBEHIER (m);

G, EUORMEEY (m);

hy—Gy BLEMARER (m);

ho—Go EOEHEHIER (m);

- p— ARSI A B, BIRRMEEE 3 AP
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R——BE¥RZ (BITANE) (m);
Mpr— REBFENBESE (kN-m), BEBEKENT 25m ¥, WA

Me—EH TN ERME BB HERSROEE HE (KN-m).
Mo = Po(R - 1) = LQ—QL(R ~ 1) (13-81)

b Pe—1|EES (kN);
Co— R FREEE (m/c), WHA
HWEREREM 1.5 %H;
g—HAAMEE (9.8m/¢);
t—— AR TFREEE » B0 Hime
L, B 1s;
M — BEIESAE O FIEY
AN, #. .

. + q)Rn?
900 — n°h

(13-82)

K p—BOLH (W);
" p—— A B YL B (r/min);
- h—FrRWETRESERN, HEL
FEEHTMHER (m);
H—BEENINEEMHNER (m),
2. BENBFRKBELRE 1S BERRKHRRE
LHEEVAFNEESRE (RREER) MTERMNEERE (HEEXD) B, 7
BREER, BHARENEKEERE, FERANEAREY @, TARENIESR
Hied (RMEEHR) EHBARTRKNOECERR, AFTAMKNESRAHRK
MR1G, I 13-31.

EBEMA=OE.|'15&5= : .
A, M-~-N AR +R M-N _M-N
QR -7 ]+G( 2 ) JQQ(R 3

mm_ﬁs ﬁ%:

: , 1 o _ .
ng—-—~—R,_M+N[Q(2R~M+N)~G(R +R-M+ N} (13-83)

AP R—ERREVEHREPMEREER (m);
R—BEIFARAR KB/ NEEER (m);
G—BERETHELE, WHIRKBMINES (AREE®T) (kN);
Q—RENFRHHEMER (REEMLE) Etﬂikﬁ‘ﬁﬂﬂgikﬁi)ﬁ (kN);
M—EEPRW /AR RE (m);
N—BEENRFARE (n).
HitH e Q KT mMANENN, BITRERBEER, 7 0IRIRWUH R E
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i (ERERTRAYGNAY) URIEREMES, |
= gRAERNEETRN
REABENTTHARMENE 13-32 iR, WEEREAREAENIHRNNREELER

Bl
= G, ” NT . -
L { ey 62 - ‘:r Q
I )
| B 1332 SRR LA S P 1 I
¥ K THTRIHE,
K 1 (M, - G3(l3 — 1) — (Gyhy +

~ QI(R - I,) + Hsina]

; , , Qn’R Qu
Gahy + Gshy + Goh —~ 7 - -
2h2 3hs oko) Jsing 900 — nzkH 2(R i3)

-~ Wihy — Wihy=1.15 (13-84)
AP h—RA w, EHAEIREE (m);
Chy—W, HELEE (m);
hi—G, ELEE (m);
hy—G, BBELBE (m);
hs G ARERMNECEE (m);
Ch— REHEEYERLRE (m);
H— AR HEHREBE (m);
L, B ¥ L Z R ER (m);
L—ERBPLEDRELEE (m);
Q—REEYWER (8FE/KE. RE) (kN);
Go—TFHE (WRHE) E& (kN);
G,—RENEEHLER (kN);
G,—REIEERIER (kN);
G,— mEHRE (kN); '
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R—-EI¥EHE (m); .
REVFEFE, AXERT, —EHE1~130°, FRLENY 3,
n E%ﬁﬁ (m/s);
t,— M TR E (s);
g—EIMEE (9.8m/s%);
v—EYRARE (m/s);
Wl—ﬁﬁlﬁﬁim&gﬁ.ﬁ%ﬁﬁ;
W,—EREEREY LR G IA;
M —BENE (kN-m),
E.MEAREVREHRN
REEBENNREE (H13-33) HTRABH,

a

i
ma
S
3
1333 MEABENHAELERENE
1. ¥ EL
M, Gi(li +a1) + Gay + Ga(l3 + a;) _
K M, = T (Q+ QIR -ap + Qi > 1393 (13-85).
2. A% RRAR it |
_&_G1(£1+a)+Gga+G3(£3+a) .
K= e = e R e s (13-86)

Ei‘l“ﬁq’, WMrx=z3-a, Rz =a;—ac HBRAAHEK, WHE Qax MQ " WP E
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JIERR, B,
: K, = Gi1( + alzélfizgz;'(ga(_fsal"') ai) + Qix ~>1.333 (13-87)
K, = bt a)(aleaQ:)((;é(?:)a) * Q' s (13-88)
AP Q—REHR (BFEWFENMRKAEN);
Q,—RYES;
Q—BEREN;

G—RENMETHHESNESH (FSEEY,. R4, E);
G,—REVEAES; '

Gy—PHEH,;

a— e L ZE AR MO S A A B
ay——Fest o 2 ST BRI S S B,

D ERER TR AWNER;
LSEREREONER;
h\h——M§%Glch§ﬁﬁ*umEH

z- x——Mﬁ%iﬂﬁﬂiﬁﬁﬁﬁﬁﬂiﬁiﬁﬁﬁﬁu%ﬁm
. R—HERERNKIEE,

. HXERVNEEEN
ERREHLREERE T 4 A TR T RA RRRE,

1. RRRENAHRNRESRE

RAREHANRE, BELLABTHTFRARY (B 13-34a),

=y

A

CI e

G

bl

{a) (G}

M 13-3¢ BXERNBZEREMNE
(a) FEHMH, (») TWHHEH
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[G(c hosing + ) - le —b)

Q(a gt
anak
—_ —_ P i > . -
W,P, - W,P, 900 — an]/ 1.15 (13-89)

A K,—ERARHEHNAHERNPRBEEZLRE, W1.15;
G—EEVAEN (BFEE. FE) (kN);

LEREPLOHER (m);

Ry BEHNELERKTEHER (m);

p—BENRE D OEMIARHIER (m);

Q—BATHERR (kN);

g—HAMEE (m/$), BL9.81;

v— BT, YA EBREEESN, TREEERL.5;

t—HIBEFE (s);

REENRSETOCEEBEHRYELINKTER (m);

W,—EREREN LA RS (kN);

W——EHERR LR (kN);

P—H W, EARZEWESWETER (m);

P,—H W, {EFREMESNHERER (m);

r— R ERTENEHER (m);

r/min) ;

H— AR ZEYR A ENMECER (m);

— M 2 =27,

a

2. BAREYLEH A R
i%itﬁim%ﬁfﬁﬂi BERETHTARK (B 13-345):

Gi{b + c; — hysina)

K2 = Gylcy — b + hysing) + W3P3 = =1.15 : (13-90)
A &——ﬁﬁﬁgm%ﬁﬁﬁmﬁ%ﬁﬁﬁﬁﬁ B 1.15;
— R AT A RO R A B %

ﬁ;

EREHOMER (m);
EXEFEHER (m);

EREDPLMER (m);
EXATFEMER (m);
W—ERIZEREVL LA (kN);
P;—W; EEESHIER (m);
HATEE XHN.
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13.4.5 RENBERZLREFAUEAMGHE

—, EENBARSERETN
BHEAREVEEER Q BMEEYXER ABUEMEl, HRBENEITREN —-EH,
- ARREXETHRAZSEERTHTRITN (& 13-30);

- Q1 = [G1l1 + Galy + Golyg — (Grkhy + Gyhy + Gghg + Gshj)sing

) |
e[k 2 - s REELT (13-91)
Q = AT o ita_, (13-92)

A o AREIHRHNBAXELEER (N);

Q— A BB RHMBRELLRER (kN);

g MEMSHZES (kN);
F——RENIES PO ERIT R AKTEE (m);
E—RBENRAEHMERENELEE (m);

«.——EEAVIBHFEA (°); _

H—EENEAEE, PEENHZAESER (m);

r— RO ERER TSR PO R/NER, ®2.5~3.5m;
Ki—%RBENREAMNTERNBEUHELRRK, B1.5;
K,— % BRESR, FERIENTENReERERNE, W1.4;
G\—REWHITHHTIWES (kN);
G,—BENNIRESHHINES (kN);

Gy—RBEWESN (kN);
Go— VPR EMNES (kN);
Q— BEWR (REMAEANNRAEN),
L Iy Iy L—3818 G, Gy Gsy GoELE O AWER (m) HEBEEW
BHRIT);
Bis by k3 hg——381H Gy Gz Giy Gy BLEMEHERE (m);
p—MemE{FiA A (), RZRRMITE 3°RAM;
R—BEY2Z, MIEEE, EFINEKFLBEERAPO/RKTE
B (m);

v—— MBI TREE (mn/s), BOYRMSERREEN 1.5 1;

g—EHMEE (m/s), B9.8; ‘ '

t— R TREEE, | o B3 0 TR, B 1s;

n REVE%SEE (r/min),

($913-21]) J HREERW,-100 BFEFXREY, B4 G, =202kN, G,=144kN,
G3=12.6kN (¥ 13m), Gy =43kN, h; =1.75m, kh, =0.55m, hg=1.34m, ey =
3.33m, €;=1.37m, v=15X1.5/60=0.375m/s, ¢ =1s, =3, RITHEEEERK
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Hifs o« =TT BBRKELEES,
[#] HHAELSE (LE 13-30),
H = Lsine + E = 1_3sin7‘?' +1.7 =14.36m

By = Lszmc +E = 138121177

R =H-1.0=14.36-1.0 = 13.36m

), = M=N _3.2-0.675
2 2

Iy =e; + 1 =1.37+1.26 = 2.63m

lo=egt 1 = 3.33+1.26 = 4.59m

R =F+ Leosa = 1.3 + 13c0877" = 4.22m

Iy =F + L°2°s“ 1, = 1.3+%— 1.26 = 1.5m

¥ EE2HEMAARX (13-91) 8,
Q, = 202 x2.63 + 144 X 1.26 + 43 X 4.59
0.375 ] 4.22 x 4.6 X 14.36
9.8x1 (4.22+ .1‘26) * 900 — 4.6% x 13.36
_(202x1.75+144x0.55+43x1.34 +12.6 X 8)sind" +12.6 X 1.5 _,
. . 2 .
(1_15 , 0.375 J(4'22_ 1.26) + 4:22 X 4.6" x 14.36

+1.7 = 8.0m

= 1.26m

[1.1S+

9.8%x1 900 — 4.6% X 13.36

_ 510.07 — 30.94 — 18.9
h 3.52+2.08

=149.91kN

HENE, S5RMEHBAELEEN (150kN) HEFE.

—. BEVICEESHNITR

FefRBEVERNE (NEER)
B, —ARR R 3 R BT R R (B A
f, MR BHENYEES Q. BEER
RABEEEH, AGEBE—EWLAL
HitERB SR a4 th Rk . _

REXZ R, EARKE H. BERK
BLURETEiMA. BEZHENILMAXE
AT (B 13-35),

"R = F + Lcosa (13-93)
H=FE+ Lsina— & (13-94)

13.4.6 ARENMEBEIIH

UREREEN. BRAEENNEE 2 B 1S
SARERAEREBES, TRE—FHARE (IEREBEENEsIM. TARRK
FARENREZHNRERES), RESKEENLNRESRS, EHEDETRNBE,

-3.7

L L fow b CIREE S )
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HEENANMIRES, BRBBZETE, REFRE, BHRNE, FHRGEI. @
HERBRH#TLENS ., BERAE, HHRPTR 1.3 ME,

—, EEHNTRNES AitN

ERE BT L mEs HmE 13-36 Bix,

M 13-36 REHRH LS8 EREH
RN 2 FERNNRTR; 3—NETIR; +—REH; SRR

ERENNT LRSI N ﬁ{ﬁ?lﬁﬂgﬁglﬁlﬁ, IR A%
N = L:1Gcosf (13-95)

sin{a + B)

S = Geosa . (13-96)

2sin{e — ﬂ)cos;
RF N—EATFREVBRIT LA (N); |
S— WIS BHESIH A (kN);
G—ERHENER (kN);
p— BB GHEHRS );
p—EI BEBLH I A LORER ();
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Br & sin™t Sinﬁ_
82
«——REHBEITNA C);
—EAFRESIRNTEEA ().
=, EEEFMEETE
FERENRBEF L@ 1337 FR,
EEVEFAZERFZA N AS THTR
= '

_ __Gsing : \ )

= sin(a + B (13-97)
Gsin :

= sin{a + 8) (13-98)

AP N—RELRN (kN);
C—RAWGNER (kN);
— RWHSEERFHAMBHLS (°);
F—XHSRERFARMNES ()
S—XHEMES (kN).
=, MAEENRFmEsRin B 1337 EENARFEE A S S A
EFMSEERIF LR ER WA 13-38 FiR, 1— RN, 2— AE X
R FEENA AT S, FERsRENL
TR-#MKE, UBRANYE, GREVNER.

B 1338 EEVETInER
1—BEHL; 2—R¥F; 3—HR: 4+—HBHaY, s—BiWs

BREVRFARR ENMERN, THRTRIHHE.

N=G s (13-99)
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. Ga 1 | i
S= T _ (13-100)

AF N—BEWRITLEHRERZS (kN);
G— RN ER (kN);
L—BEIEITKE (m);

BHER%SFLOAEE (m);

S—— BB LEFRMA (KN),

/]

13.5 +TEMERERMEITHE

13.5.1 FBpieArF 23+ A

M R R B RE RN T, BRELEEREASER. MW EHH
AXABMBNEAT, BN SRR =R (8 13-39). RBRFRE

B 13-39 MERITRESAR
(a) AMBHIE, (5) NEMBRIT; () HEBEXMBURR
1—Ek, WERDBENRE, :—BRA; 32, 1 IRE, s—SFRRE;
—iBmBEN,; 7—HK; s—EERN T, —FEHiE
| —MEE 150kN N, BEBE BT 15m; R AR5 — 8 E 300kN
A, BERHE/NT 30m; BHRMBRIFEE DX 1000kN, BEHETXL 60m. KK
REMS~8 i, H—mEEEHSREBRRY L, SHEfy 30 45,
W RS FEDR MBI R AT A AR B LR 13-21, 3% 13-22 Fig 13-23,



792 13 #MFPRIE
1N Aok BT R i A 1321
VR | SR | BAPRE | SRR 4, BRREA BHN | mEs
X 5 H do (Bl 457) | MPEES ®ENM BEAH | #HRKRR
6.0 180 2.5-3.0
8.5 200 2.5-~3.0
30 11.0 220 15.5 12.5 2 1 15 2.5--3.0
: 13.0 220 3.0-~3.5
15.0 240 3.0-3.5
8.5 240 15.5 3.0-3.5
11.0 260 20,0 ¢ 3.0-3.5
S0 13.0 260 20.0 . 15.5 2 1 %0 3.5~4.0
15.0 280 20.0 3.5—-4.0
8.5 00 3.5~4.0
100 11.0 300 21.5 17.0 3 2 30 4.0~5.0
13.0 20 , 4.0-—-5.0
B, RPHBFEEREEMOE = 0.2m HETH,
ST A A %1322
nEE | BE WERT REER AmnEa B
p: i) oE §E ) . o (45" | umys BEw BEAH
(kN) - {m} " () {mm) {mm) {mm) o, E3 FHiRE (kN)
: 10 250
100 15 250 8 21.5 17.0 3 2 a0
20 300
10 250
200 15 300 B 24.5 21.5 4 3 50
20 300
10
300 15 300 8 28.0 24.5 5 4 i}
20
B SRANGR, BN 4R, WHEA2R,
R AR IS R i A ;1323
H
a » b p £ b ") a
2 1 1 i |
2l :Zﬁ:i 1 g
nl:lﬂji -1 uttf,_';l 22
| JER Yl -
unEy | OWE RIFRT (m) PR (mm) o
(kN) {m} @ b ¢ d ’ FBE 2% ()
50 30 7.5 7.5 - 0.45 0.25 2.2
100 22.5 7.5 — 7. 5 0.45 0.25 L6esx8 | L Iox4 1.8
150 15 7.5 — — .45 .25 1.3
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_ £
. BEH -3y EHFRT (m) FERE (mm) =h-
(kN) {m) a b ¢ d e i 5% (1)
100 3s 7.5 7.5 5.0 0.65 0.35 4.6
150 30 7.5 7.5 — 0.65 0.35 4.4
L75%0 | L50x5
200 25 7.5 5.0 — 0.65 0.35 3.7
300 15 7.5 - — 0.65 0.35 2.3
300 30 7.5 7.5 . 10.0 - 0.90 0.60 5.4
L90x12| L 50x5
360 22.5 7.5 7.5 — 0.90 0.60 : 4.4
200 40 7.5 7.5 10.0 0.90 0.60 10.1
: Lo0x12| L 505
270 30 7.5 | 7.5 — 0.90 0.60 8.4
250 40 10.0 10.0 — 1.00 0.70 9.7
350 30 10.0 - 10.0 1.00 0.70 |L 100x12| L s0xs 7.7
450 20 7.5 — 5.0 1.00 0.70 6.1
400 . s 10.0 10.0 5.0 1.20 0.80 15.5
500 35 10.0 7.5 - 1.20 0.80 12.9
i L 130x12| L 65x6
600 25 10.0 — 5.0 1.20 0.80 10.5
650 20 7.5 — 5.0 1.20 0.80 8.8
500 a5 10.0 10.0 5.0 1.20 0.80 (L 150x12| L 65%6 15.0
550 40 10.0 10.0 - 1.20 0.80 [L150x12| L 65x6 13.0
1000 40 10.0 10.0 — 1.20 0.80 [L200x16] | 100x8| 21.0

¥ SAMRSRAERE, EEERUEHARHBRTE, —H6-~12 #,

WERAT RS RITER. CRESHBENEIREER, SHELASH (EEEM
EABE), RAEMSEERRFRT (BEANAK), BEELRRERITR TREN

NG, FAERITHRITTIBEMERRER, $HV. KRBAMERE,

—. WAHRED> i

MEBTRTEERENEER, ERBAWAB NS, —BIFTHEEUTBHE.
(1) ERERLT, SEAAAR—MOSRAKRIHIE: (2) SERHES N
KRR, HENGHSEERREARMTFRHAERTR—TEN; (3) RITFHRYRGE

#,

1. B ZRENHE
WATH R E DR BT RENE () 468, EERFHSHANI . KRAWH

A REA 8 ERAERI A=A (B 13-402),
(1) WEAEBTRFMES Ny

B SMa=0

Ny

_(KP + Q)(a + ¢}!

aH

N, = {(KP + Q){a + c)

FHRAITEENE (FFc=0, H={), W

acosf

(KP+Q) (a+c) ~Ny| 48] =g

(13-101)

(13-102)
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(6)

B 13-40 BB A YIRS
(o) MEWIFPLHERE; (5) RN, WEF

N;=KP+Q

AP P—REFR (REFBHRERRE) (kN);
Q—BREREAFZMES (kN);

(13-103)

K— S8R YK, dusheHiin i1, FHREGN (B, K%) ¥1.0;

I—RATKHE (m);

a—RITR EHEMER (m);

c ﬁ#&gfﬁﬂgﬁ (m};
H—BHT R ZHEIMER (m);

- [Fa
B— WIS ).
N, WAl A HE R ERE, W8 13-406 BiR.
(2) BEBEHLHBIEITHES N,
Nz—sk-ﬂL‘l F(KP + Q)

:T:Q‘F' f on. EFEEXEKX (13- 35) FEHRERE 1312,

(3) &R@Hﬂm&iﬂﬁr#ﬁgﬂiﬁ N,
= 3 (8ysina)

ql3cosa

Heo Sg=m

R ——BRASHERNRS (°);
So— BABBABHME S (kN);

e HRRERFTZNES (kN);

wi—— HANAEERE, M, 3% ~5%,

(13-104) '

(13-105)

(13-106)
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(4) HBFFAREM&ENEND N,
Ny=G (13-107)
A G—HRITHBWAESN (kN),
GEULAT, EATRITERNSBESA.
_ No = Ny + Ny + N, (13-108)
fERTRITPHYBESS.

_ N
Ny =N+ Ny+ N3+ -2—“ (13-109)

2. WATFET WS E TR

£

I E—

» AKP+Q )

W{N/m%)

(a) ' (8) (¢) (4)

Bi13-41 BFSHEE
(o) THHME,: (5) HARSHTENTEE; () HR|ISIEBTER; (J) BFAE2HNEEEER

1) BRLRERBEHASIHAN HERT IR SIRABKEE M, (F 13-41)
. My = (KP + Q + Npe (13-110)
Af e EERE4APEREELFOERTPLOAROE (m).
- (2) BFFHRERE LATE Mo
Mg = %(KP +Q+ Nye + My (13-111)

AP M—RB5EMNDTE, WRMNBHAIBITAETA, NRBITFTAER,;
_ WAgH
FT g

Heb A—BFZRAEHREEH;
H— R E;
- W—H#R, wW=KW,
Wo— TAERE®, BL0.25kPa;
K—WRITEmERMAR, W 13-42 iR, e B, ELHBIR0.6; X6 BR
C0.8; T MBLKERK, W10 |

(3) MFFRTBEATRS B '
H = Hysinf (13-112)
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NASA AR K

(a) () (¢)

Bl 1342 MR e L R
H ~ Hg=(N;+N;+ N3+ Ny
AP N—ERENRITRBHNES;
B—RFFHA (), <108y, BATWITEAENER S (BIRER
¥; RKE5+K05%5%G; M5+ 004 58) EURRAKERS, TRX
BATH T,
=, BRmEENGN
1. AR R RA _
REEERFTFRITFNEE, USRSV ER, KAEHTRE, KUK R
EHERMOEH, SEROZERGRE,
(1) BRERN HERZTERK, E\Zﬁ‘FiﬁﬁﬁIﬁ%‘ﬁﬁiﬁE:
Am W—“’i‘;% < f. (13-113)
A Nu—ﬁﬁmﬂﬁ%ﬁ'&ﬁEﬁ (N).

o

Am—w—#ﬁﬁlﬁﬁ#ﬁﬁﬁ (mmz);

Wur— RO BEERE (am®); HERE Wgr=0.143;
do~—BHER (mm);
f— AR MEHERBERIHE (N/mm?);
fo— AMEEBRERIE (N/mm?),

(2) BEHRE ERTIIREANRESER, TELHBGFHREAE, KTB

BHBE,

No . Mg
- ¢ Mote (13-114)

PPnAp  Weofm
A N,— BT FEFZMMES (N);
A, BRAFHRBEEHHERER (KPRTHEALHEERBNK 0.9cm i H)

(mm?) ;
p—WLREIHRERN, TRIERAK 2 (1-2) Emit,
pa—— BB RS TR TRR R, HTRHE,

|

R o, — RGBS, # 0n= L35,

g
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c—RIFHORERIAS, & o=, HH:

o5 R LA
T AZBREARBHLRNER, HEALMNTURBERL.1,
2. MMM REEN
SREEARMAERENSATCHELR, AN EAPHRREHTTRA.
1) TERE
Aﬂnﬂ%gf (13-115)
AP A,— BRI TR A R T B (mm?);
W,— NERT TSRS R EERE (nm’);
f—@ R, BE, ATBRERTE (N/mm?);
r—BEEAREANR, HHEBEERZIHIHR, W r=1.10;
Hib/F 5 & X E0, '
(2) W
REEEERATEANNBRERE:
N o M,
N
yxwlx( 1-0.85 -

_ @A
Kb N— PR BEEASHOES (N);
o BEA AT EARLSERARERE, BEREN A, R,
A—RFFFEREHEREIR (mod);
Box—— FUBHERE, fux=1.0;
M —— B BB A BB (N-mm);
y— BEBERRER, 7.=1.0;
W SEREATEARKCTESE N EREIUE (mn®);
Ne— BRI, Ne=TEA (N)
A — WK AE,
T,
ERERERNBERE, S5 132 NERLENRSRNRER TR
G, REFNTEREATRREATRE, BROZENERN,

<f (13-116)

(1) TERE
Ny yg <f (13-117)
R o 5 XL FIRG. ’ -
(2) HFRERE
BRBEEAYEANEEE ST
N BuxM

x4 y,Wlx( 1-0.8X

+ x < f (13-118)
)
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R W, HEERTENRASEL RN SREEIE W, = ;'7 1, M3 =

(RSN HRBEREE;: v Ah > BAEDEREEAWRERKIE
HEREREHAMIER, —XBUEKE;
o BEERTEHANSLZERNARERE, HBREKMH 2, BE;
HEHSE LA,
AR BT R RE A, KEERAK A, THETRSRRSE.
1) RBRTREN y HRORAAREDNEBRABREE .. [ (H13-43),

¥

- —
X - X
1,_‘__.

_5. =
(13-119a) | 2|
[ - Bd 2
Lin = 4| T+ A'| 52 - 24 .
(13-1195) y

AF I— BB RN ARG ELM (P
F oy ) SERERNEE;

)
x ,9&' S
—

B.. B—WHBRAERE (FH). RARR j =F —\
]
| B ORER) BB g ~|-—§LL
A — BB EBEANBRETR;
Zo— XBERELTNZMER, B 1343 T RIEER

2) RIBATHGEA TR KB 1, BB [/ T L/L, AR 13-24 FEBRIFIHT
BRERAN », RERTRKY 1.

1’0 = yln (13-120)
KR [ — AR R, BSREsER o =1L; THMERE. EREER ,=0.7L (L
RBAT R E) .
HNEKERY 1324
- fonin
NSNS
1, L
L - 0 I_
Li:L
fm 0.10 0.2 0.4 | 0.6 0.8
1
0.001 3.14 1.82 1.44 1.14 1.01
0.01 1.69 1.45 1.23 1.07 1.01
0.1 1.35 1.2 1.11 1.03 1.00
0.2 1.25 1.15 1.07 1.02 1.00
0.3 1.18 1.11 1.05 1.02 1.00
0.4 1.14 1.08 1.04 1.0 1.00
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.
LytL
%m 0.10 0.2 0.4 0.6 | 0.8
: s
0.5 1.10 1.06 1.03 1.01 1.00
0.6 1.08 1.05 1.02 1.01 1.00
0.7 1.05 1.03 1.01 1.00 1.00
0.8 1.03 1.02 1.01 1.00 1.00
0.9 1.02 1.01 1.00 1.00 1.00
1.0 1.00 — — ' — —

3) RRIFHRRME A, HRE CREHFTE RN R LA L,

A, = —il— (13-121)
: Van’
4) REMBATRMI A I A, tFE 8 SR FEI 0 B P25 B fl 40 401 AL TE 5 T AR A 44
WA, HTRITHE AL

A A2+ 40 < [A] =150 (13-122)

_ Ah
AF A ——WITHIRGALL;
A-—HRH R R A B
A—BRARARFHEREHEF,
3) I ERAREFREHERR ﬂﬁﬁﬁ*%(ﬁﬁﬂh@ﬁ)ﬁ&ﬁﬁ
LR EREHITREA .

Bz

o=t g <f (13-123)

RF N— FTRWBRE RS E R ;

No— B FEHEZ LRI — ZRERS LR EES;

M
B -2Z,

Ny = (13-124)

Ay M—BRREENTE;
B—eiT B R ;-
p— FHAMMMLZERERY, REBEREIK (BHAAHR b6 ) AIK
At A W (WEWETAE) &S, |
A—BRFEANIEREEH.
(4) BEANRE —RARNAFENBEE REATRRE, WRANAHELRA
HREE.

<f (13-125)

. 5=

N
eA4
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AP o—HEXAMOREBERY, A=fz‘2§ (PEEHRRTTRRE) B, 1. IRHR

FHMHERKE (BURSKE, (yREANR/NERER;
A—BRESFRNHEBRmMER;
N,— AR PR KT Z A A,

N;

= Jcosa _ (13-126)

AP o—HBBEMKTRA (40°~70°);
V—RBEFARZHE A (N), KER (RERTHHIE) PATRNIAX
B3 AR E, MEPRABRKE. o '
HEWh.

_Af [ fs .
_V = 85 4235 (13-127)

AP f,—HRARRBE, X Q235 MK 235N/mm?; X 16Mn, 16Mnq #I8K 345N/
mm?; ¥ 15MnV, 15MnVq $B 390N/ mm?;
A—4 BEBARERAHH;
MR, BE, FIERERHE.
LB A,

V= Mﬁu + Ezécosﬁ (13-128)
R M, —— W TR S E;

L—®ITHRE;

W—R#, W= pusp28:WoAr;

ps— REHBRE, SHRAMITHEWERER, BR1325 KEBRALH

| HRMERUE;

pr— PUERG AR LR, 3 BRTER A

Br—27 MEEALMRAR R B, B FRFERA;

Wy HERE;
Ar— W Z A E R BB EH;
— R A
BNRADRERI RS s » 13-25
WK M oF B R HS

1 R AN 0.60

2 BEHRREME , 0.80

3 WP KT RTF : 1.00
=, #iFERARITH

ERAERFEEFERANEREN SRS T (EREHT).
H TMy=0 15



13.5 LETEERERFETE  so1

T - (EP+ Q)¢ (13-129)

asine

EZHERANERT, KRESLIMbEURERAFLFARE, HPROBRE
—RERAEWI A S, TRTRHR.
T

= 13-130
S 1 + cos?a; + costaz + =+oe- + cos’ay, (13 )

A ap are,—— BRNRRAESBRRFNRRRNZA (B 13-44),
FRUNAHHER HEZHABRK—R
BRWBBLH S,: '
S,=85+5 (13-131)
AF S—HRBMBY, BARK (13- a -
106) ¥,
BRI s, BEKRAER, QHALHMEN as
IR T RIER, :

S~ (13-132)

AP Sy——WLRIBEHL T
- K —BIRBHELFR, —BR3.5,
B, EERFARLANEHIITH
BEPNLEBHTZHBRUS (f);

H13-4¢ HRARHAWE

fi= S (13-133)
B r HRFEEEALENER, NRKE.
s % (13-134)

R K, —W4BELFZH, HR5~10,
BHEVREN S (q) WA,

¢=fir f (13-135)

AP fo [ R BEEFR., HMLBAREREEN/DT 25m/min,

[13-22) TE/BEHAMBEE, &illm, EEANS0KN, BEEREHEAR
EH2kN, BOEX0.2m, WSS g=10°, RE s BENAHRE, SHER 45X
£, a1=30", ay=60°, REMEBHNES, IBWAEAK K =1.1, RHAMEERT
BE. KR, BEERLBERNEHIGE,

M] %kSELK13-21 WERERITHRL dp = 260mm, ERALRBEHR 4, =
15.5mm, EEREHR “——E=", BERBEMK r=1.04, BEERLHE 4 =
15.5mm (EJ} 8.5N/m), BahHHYIETI 1N 30kN, HREWT .

(1) WiTREMBEHERR (B 13-45)

¢ = J11.17* - 112 = 1.94m
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(a) (&)

B 13-45 FMAWITHEM
(o) BRAMTHENE; (5) WEHHERN
1—RERESH; 2—HENE, 3—HshikE

a=11~1.94 = 9.06m

| £ = V112 + 11* = 15.56m
AT LR AP ER R,

_(KP + @)(a + ¢)l
- aH

(1.1 x50 +2)(9.06 +1.94) x 11.17
9.06 x 11
N2=Sk=ﬂ£:ll'fk(KP+Q)
-1
1.04%(1.04 — 1)
(1.04* -1) -
21.4kN

Ny

= 70,3kN

X 1.04 x (1.1 xX50+2)

- BRAMIRL

2
N; = Z8psing = 5« glicosa
8f1

8.5 x 15.56%cosd5" + sind5"
8 x0.04 x 15.56

1033N = 1.03kN
Ny = G, 6 _ 3kN (WA BE 10 6kN)

—2— =
{ERIT I TR Al B R 8
No= N+ N+ N3 =70.3+21.4+1.03 =92.7kN

FEATRFPROEESY.
N.=N;i+N;+ N3+ Ny =70.3+21.4+1.03 + 3.0 = 95.7kN

- sina

it

Sx
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Mekr PR R Z R B SE
My = (KP + Q + Nj)e
=(1.1x50+2+21.4) x0.2
. =15.7kN + m
Bk R ZTE |
| M= My =5 x15.7=7.85N - m
WHTORBRERE .

AT dy=260mm, - F18 do=320mm, AMMSHHERERIHE f.= 15N/mm?,
AMHEBRERIHE fo=17N/mm?,
xdi  3.14 x 2607

Agr=" =" 5 = 53066mm>
Weur = 0.1d3 = 0.1 x 260° = 1757600mm®
; _ Myf, | No
ﬁ ° = Warfa* A
_ 15700000 x 15 _ 92700
1757600 x-17 = 53066
N : =9,6N/mm® < f. = 15N/mm®
BT RELERE '
2
A, = L:-’»ZO_ = 80384mm?
W, = 0.1 x 320° = 3276800mm’
11,17 x4 _
A=g, = 139.6>75
N _ 3000 _ 3000 _
B A 9="2 = 130.6 0.154
N 95700
I - - B, 2
Te = A, = 80384 1.19N/mm
M 7850000
_ e | fOARRAS 2
on = W = 3276800 = 2 4ON/mm
B 2.40 2
_ 15
7850000 x 15 95700

T = 3276 800 x 17 T 0.154 x 0.79 x 80384

=2.11+9.79 = 11.9N/mm? < f, = 15N/mm’
BT BNRTRE T HERER,
(2) ERABEERH
WATSRRABRRN.
T = (KP + Q)¢

asine
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_{1.1x50+2)x1.94

9.06 x sinds” _ — 17-3kN
T
= +
Se 1+ 2cos?a; + 2cosag So
- 17.3 +1.0 = 6.8kN

1 + 2c0s?30° + 2c0s%60°
AR BT K
| Sy =K;S, = 3.5 % 6.8 = 23,8kN

B 15. Smm FLBEREY 1550N/mm? B 6 x 19 FLHE, HE 13-4 ZTEHLBN
P12 138.5kN, MR 13-3 PESNLBBUTH BB ERK « =0.85, MRLE BB
B 138.5X0.85=117.7kN>23.8kN, K4, MBGEAHER 12.5mm WL 8, B
713 88.7%0.85=75.4kN, FRAIWREER,

(3) EEMLAMeBHIRE

BERLEFRZHBRAR N

fi = Sp = 21.4kN
BEESRBK,=4.5, ZHERENH 15.5mm, NLBERBY 1550N/mm? # 6 X 19

WMam, RAVRH, Tb=L5_:é§i§:26.1>21.4kN, m,

LU AR/ ES, SIRBEHNRAR: = fi- £ =21.4X1.04>=23kN<
30kN, £ 30kN BEIFEGER,

(% 13-23] A MMERIT, B
E) 320kN, BE¥HE Sm, BITKE
40m, 4%, BHK 10m, HHAHR
BiR, FRAFBERN 1 X 1m, HH
®E KN 0.7%0.7m, KA 8 BERAMA,
HEmmal40° %M, BEBEHTIESR
810, EHH12kN, £=1.04, WL
Be=0.7m, HIHMEERTHRD, J,
EEREREEBHEHEHIIS, s yemsony

(%) 1. RTFZHHRED (B '

13-46) M 13-46 HITHHERE

(1) REFRIERTHRATHES
N, = (KP + Q)a + ¢)l

aH

_ (1.1 %320 +12)(42.3 + 5) x 40
- 42.3 x 39.7

=410kN
(2) REREHLELBIMBITHES
_ [ - 1FYKP + Q)
-1

N,
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_1.04"(1.04 - 1) x1.04 x (1.1 x 320 + 12)
1.041° -1

=46.7kN
(3) R4 B | RWBL I XHEATE ES
BB 6X%19, 415.5mm LM, BREAHIE.5N. W

_ L glzcosa ]
N3 = Z5psina = 8( éf{ . sma}
of 8.5 % 61.8%040° _ . .
-8 8x0.03 x 61.8 < Sin40 )
= 8644 == 8.6kN
(4) BIFEEHTEMEN
PEAT B B 45N 100kN, WY
N, = G = 100kN
) Y AT AT TR S ES R
No = N;+ N3+ Ny =410+ 46.7 + 8.6 = 465.3kN
ERTFRITPH N DES R,
Ny = N,+N2+Ng+%=410+46.7+8.6+Lg-Q
| =515.3kN
fERTHRITE P RIETN 1/3 LM EERN,
N = N1+N2+N3+~JY3—4 =410+46.7+8.6+l%g
=498.6kN
2. WITBr 28988
EATFRAFTEFNTAE:

My = [N, + NyJe = (410 + 46.7) x 0.7 = 319.7kN - m
ERTHRITPHNEE

M ' WsArH
_ 319.7+0.8x0.25x3?x39.7
) 8

, =159.9 + 36.7 = 196.6kN + m
- EATRF2KPRBERTN 1/3 AWTE.

= 2, + M; = %XS19.7+36.7X [%)2 |
=229.4kN - m

WA RS0,

A5 ﬁ=sin‘1%= °

B 8<10°, WAREFEBKFHRIKEM,
3. BFFREEE RN
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MAT EBRMBLER 4- L 125% 10, K884,

A’ = 24,37cm?,
I =362em®; Zp = 3.45cm
i = 2.48cm

AR BAMER L 63x6, HBHH.
A; = 7.29em?; i = 1.24cm
HEHAERBRERNAE XS

362 + 24. 37( 100 . 45} ] 212678cm?

2
T i =4[1 + 'A'(%d - z.,]z]

2
=4[362 +24.37( 20 - 3.45] |~ 98480cms*
A =4A" = 97.48cm

Toin _ 98480
| I,.. 212680 = 0-463
1) TEERER AR E
465300 _ _ 319700000 _ . .
o748 ' oeasooggo ~ 477 +103-3
11X 7350

=15IN/mm® < f = 215N/mm?
2) FHBERARERRN

Ly 20
L 4903

RIBHTFHBE T ERAL 1, BR13-24 8 (BHEAR) n=1.022
lo = pl = 1.022 X 40 A= 40.88m

SREEAFAY KA A .
lo _ _ _4088 _ %8
W 212680
97.48
ﬂﬁﬁ&mﬁﬁ%w Ap:

2 A 2 97.48
Ap = A% +40 j88 +40X729

=90.99 < 150,1
B (MEWTOTHE) W32 SR MR 261, ¢,=0.625;
' Brx = 1.057, = 1.0;
z*EA _ x% x 2,06 x 10° x 9748
At 882

Ng, = = 814643N



BB (NEREHT AR .

Af | fy 9748 x215 [235

85 V235 ~ 85 235 = 24657N

V =

13.5 LEPEEEATERIAE  s07
Wi = {yﬁc; = 212378 = 4254cm’
N BusM,
A
L4 7xwlx(1 q’xl\r_
. 515300 1 x 196.6 x 10°
0.625 X 9748 " | | 4154000 x {1 _ 0.625 x 5153000
=84.6 + 76.4 = 161N/mm® < § = 215N/ mm?
3) R EBANABEEERE (H13-47)
QMR BE o
+_No Nuw_No My
Iﬁﬁﬁl’iﬁ: NO_ n + 2 - n +2 (B_zzo) S
' . 465300 _  319.7x10° =
4 2% (700-2X34.5)
. = 369653N —
HHKE [,=125em, ipy=i,=2.48cm, -
_l 125 _ 8
A=7 =248
R, &R 2-61 EB ¢=0.856 —
N Ny
) st'z = 5i w3 = 177N/ < f
) M 13-47 WITHER T
QIR
. N N N M
. = —¢e  lom _ ¥ , Mg
Iﬁﬁﬁﬁﬁ. an n + 2 n + 2(B — 220)
_ 515300 196.6 x 10°
4 2 x (1000 - 2 x 34.5)
= 234410N
HHEBE  1o=125cm, im,=i,=2.48em, x=;‘19_-=ﬁ5—8a50, HHF 26118 o
=0.856
N, Ny
. n 2 234410 2
s TPA T 0.856x2437 ~ L1ZN/mm<f
4) #E&BEHRE
- M, WA
247 Uy V=T°+TFcosﬁ
_319.7x10%  0.8X2.5%x3700 ..
=" s0000 ' 2 cos8
=11656N
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AP RAEHTIHE, BB V=24657TN
BRI B . N, = % 24657  _ 19892 N

= 2cose | 2cos51.3°

Ig = % = 160cm; Tmin = 1.24cm
L 160
_ o 160 _
| A= s 12412
HMR_H# 261 BB ¢=0.392
‘Ne  _ 19892

@A, 0.392 X 729
=69.6N/mm? < f(0.6 + 0.G0154)
=215 X 0.794 = 17IN/mm?
Z FBEHRE, EANRTRERRARNERYTHREER,
4, REREHARNLEBSHINRE
(1) EERELRALR PLARSL—ITSHBREHEALSIERN, WNLmNN

S = Nyf* = 46.7 X 1.04 = 48.6kN
R (13-3), ¥ K=5, «=0.820

KS _ 5x48.6 _
Pz =S = 3 -0 = 296.3kN

B 135, BAMABBN 1700N/mm’, 6X37421.5 HWLAKR, P=298kN, 5§ P
(296.3kN) Hiff, w1,

(2) Pl WEFE IM-5 B, HBIEET S S0kN>48.6kN, HLREEFRE
8.7m/min,

5. MRAEHH

HABHRMA 13-48,

(1) BT REWEEARERER N

sy = EEEQc

asing

(1.1 X320+ 12) x §

42.3 x sind0” - 06-9kN
. PARgIR AR
e T
1+ coszal + cos2az + 0082:'.!3 + cosza.;
66.9 = 16.5kN B 1348 HRATEHAR

T 1+ 2c0820" + 208’37
(2) REBEREIH N
_ gl}cose 8.5 x 61,8 X cosdl’

S0 = 8w, = 8x0.03x61.8
=1676.9N ~ 1.7kN

(3) BPARMAMRBRS
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Sp=S+ Sy =16.5+1.7 = 18.2kN
(4) BMABKE YK, =3.5, a=0.851

_ KiSp _ 3.5%x18200 _
F = . = 0.85 = 74941N

B 13-4, HALAEEEEY 1400N/mn’, 6% 19 B L4mm WLH, P, =
101kN >74.94kN, 7],

13.5.2 AFHAMPEIE

AFRITXHEARE, 2ANRAAR. HERBAHRY, ETRARLESBH MR
HEAFE, EXELREEEREY, BITTRFANERAYREN 1/2~1/3, T
MR R RS TR Z KRS, HERERST 5 BARSR, BB ARER
AERWEE, HEHIWRLERS), AFRFWEIME 13-49. FAKRKAFRFHR
BAHEEBRR 1326, MEAFZBITHEEREBRILRE 1327,

(o)

13-49 AFERFTFH®
(2) FEIXW; (5) MIHE; () HRBER
1— AFERH: 2—H®: 3 —EEREDN; 4—HRR; s—FPAWE; c— 0K

AN REEE * 1326
mrE | i I #R, ERREE B
Xh | WE | mabR | vhuk| kE | HEE meswe  BEK B

G L @ | am) | ew) | | ) | om) [ e | mmw | RN

30 6 7 12.5 2 1 15
43 3 160 6 15.5 15.5 2 1 o 20
100 3.2 4 17.5 3 2 30

110 5 200 6 15.5 19.5 3 2 30
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13 M FELE

. &x
;9] RE | Bidg | Fhmik | K®E HE ‘ﬁgaﬁﬁl WEIK BEH
(kN) {m) (mm) | (mm) (m) | (@) | (mm) | oemE | g (kN)
190 9 300 10 19.5 24.0 3 3 50
310 7 8 24.0 24.0 5 4 50
140 13.7 _ 15 19.5 21.5 3 2 50
210 10.8 300 300 12 21,5 24.0 3 3 50
320 9 10 24.0 24.0 5 5 50
#: 1. BF4EaRT%. ﬁ%ﬂ]ﬁﬁﬂ%ﬁﬂ?ﬁ?ﬁﬂ%? /10 W2 X POBBITA N E; RTEENEEST
1/2 AT 3 X L B M T 69 B B
2. BEAZE, ER2E, SHERSN 0,
WA FHATE RS 21327
A
AEHAE (mm)
A B o
EXa {mm) {emm) {ram)
(kN) s HERE
100 273 10 520 8000 20200
= 200 325 10 520 8000 16765

AFRARTELBOTER,: BREEAHRENTHRBE, THELSN RERA

BERE), AKX, WHESRTRYT (BREMANE), BFELRERERITRTRA

Bk, FSAEEHRRTIMOEEREL. $H., SRABSE,
—. WHFZHAH
1. BAEMBEKS (E13-50)
ARABKAETNHHE

A T—HRREHEK T
P—HEEE,;
Q—EEREHAMES;
K—#BERY, HBsiBHIN 1.1; HFBEBI (ZF) F1.0;

a

c

WA IR ZHTEHEER;
Yo RO RLBE ;

T = (KP + Qe

asina

(13-136)



13.5 2EPEBRERATRMAE

811

a—HAREHEHA.
2. ERIT AT LB A AT HHEE (X
R L EEBER A — R
1) HBEATEREFHRZE

KA Ny:
H SF,=0
' Ny = {Tsing + KP + Q)1

2H
(13-137)
Kb I —WRITHR B

H—BITHRE, BRTHE H13-50 AFRITANTREE

EHWENEN H=
RS R XN,
(2) BEMEHLHEIMBFWES N,
_ N; = 8,
Rf S ——EEREAMHBIYR T, BB,
(3) AR EARHRIF I ES N,

A¥ G —®WHNEESN,;
— M S,
(4) WMITFRBEFZHRES N H.:
o N = Ny + N, + N,
3. BEFPHEFEEE
(1) RLRER RS M

M = %[L&E‘z‘tmsinﬂ + Sk]e

K — RHRFTRIBK A
FoAer S B XA,
() BEAPEEMEE M

- Gylcosf
M = *3?;mu
& LR,

(3) RFETEHZNEEE M

M=M+M
=, BFREEN x
WAF P TEER, NN PR NREMEEE.
KRB EREE TXRR.

(13-138)

(13-139)

(13-140)

(13-141)

(13-142)

(13-143)
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<
2

opfe

6=Wf+7féﬂ © {13-144)
BREHRTARN.
: M fe N
= ﬁn W@fc {13-145)
RF M. No—BAFHRREFEASEARES,

A—RIFFEREER;
W, — RIS R E RN,
A, — WP REER,
WA R E AR,
for for—AMBHERRTRERIME;
p——RIEHRERERE:
e EHBRBOHTR AT ELRER TRTRAR,

=, WHEREEXITN

WA, SRR, REREL, KRB BV DS HE SRR R,

M., APRITSHIFHmRE :

ERAFRITZ WA REE, WEEEE, WENEE, M813-51 (o). (5),
(c) HMAFRME. FEERGHARNTEE, REY. BEAMNBRA/RAN Q, LR
HRERRNAENEEEZ RO PE=AE (F13-514), THLIRTRIFND N &
REHN Ty: BEAFHENEERELH N NPE=A%, TEIRETE—HRRFH
WEES N, (B13-51e), Mk, HEATERRNS, THIRTE—REERSR
7S (B1351f), REREBRRATRATRAWHEAR, TRBVIHFQIZFLS, &
ERMETRITAEARSR AT MRS, ERHSERELM,

13.5.3 =ZXMMHFFEIE

Eﬁﬁﬁxﬁéiﬁ,%mzﬁ@*\ﬁﬁﬁﬂﬁﬁﬁﬁmﬁmﬂﬁﬁﬁ%ﬁﬁ&ﬁ
B=XF. ARRENEARSHLE 1328,

EXHERMHEASER

1328

ME P
(kN)

~

r

a

(m)

3

(m) -

Py
{kN)

{kN)

8754
# %3 (mm)

[ S
#, (mm)

29

1.6
2.1
2.6
3.1

2.9
3.9
4.8
5.8

10.8

2.7

48% 3.5
57x3.5
60Xx3.5
76X 4

80
90
100
110

49

ST - ST SR ET - A

1.6
2.1
2.6
3.1

2.9
3.9
4.8
3,8

17.7

4.6

60%3.5
76X 4
Tox4
fox4

_Rﬁﬁm#ﬁﬁﬁﬁ&5A$ﬁ#ﬁﬁoﬁ%ﬁﬁﬁﬁﬁ@@uwzﬁmo

—. SR ETRE TN

ZXRIFRE 2 (m) BTFRIHH,
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T .
X N
N oo r
)

(a2 B _ (c)

N

(d) (e} (5

_ H13-51 AFRFZNHAMERE
(a) BFNE; (5) BITER: () BRSTEE; (4). (). (f)
ST INE. EE. SRTFEIHTE=ZAF

h o= Lcosy  (13-146) -
ZXHEFREMREE « (m) &HTF
_ a = 2Lsine {13-147)
AP L—=AWITIHHERRE

(m);
r—IXHERE BRI

°)s
6—RXITE IR Z¥, TR

6= 15’0 '

=, ERABHLHAEHL BN . |~
=HER BT RHLESD ! K
Py (kN) W TRIiTH, B 13-52 =SB (S8 BHHHRERE
Py = K;’w';y + Geosy - (13-148)

X P—RPER (kN);
. Q—RETAER (KN);
K—BI18 Y, HBRBEWRK=1.2;
r—EXHSREBRMER );
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cos¥ = cos@ + cosf
— R AT I AZE, TR =15
G—XHEHE (kN).
=, AR KES TH
XRS5 Py (kN) TRIEHE
Py = Pysiny (13-149)
i S dC)A
M. SHHBEES - it N
IR RERY o IHRTRARE.
| Py
7T oA
A ¢—XFREEANBERYE
A——XEEEH (mo?);
Pu—XATHP R0 ET (N);
[o]—HMEIFRS, BR. BAR [¢] =9.8I1N/mm?, HER [(¢] =13.73

N/mm?,

< [o] (13-150)

13.5.4 BEXKHFETHE

BEEARTETAEAR, REXARNBHNSHE, CREMBIT BN —BER
R, RHMEEBHRR (H13-53), BERETE, SBAHEBE0 ~180°, HEMELE
(FEE) T3A8~15m, BESHN10~80kN, REHETAS~20m, BTRERHHE.
WERMMERERE, BESEETHE,

BEWAHaBER,. BRRBREL, ANENBTFETNITE, RENSFHE
XF5h, AKMBELEABRE, BERLENSHUKER, ERATHEENTES, B
SRR, BERIEY—SmERER, E2 0, THRTEERLE, HE
faf B i B 13-54 BoR,

—. BEFHEATR

1. Bk (EWR) BANA fr

ME 13-54a, 5, B EMp=0 7B;

KP+Q+% COsa |

sin(e; + 8)

fr= (13-151)

AP P—mERMWHE (kN);
Q—BREFE—FEHESEERFHEHZA (LN);
K—-—Eh8MH AN, ashiiilni.; FREHMN (BE) H1.0;
G,—BHEFEES (kN);
ay—— B HKTRAM C);
p—RBRBRATFIEA ().

2. %KD EHR, MR,




13.5 & PHEEAFEARE 815

8
(&)

_ A 13-53 BW AT
(a), (8) RMEBERZIEF; (o) RERTUEN AT
1—RERAEMEEIET; 2—EWRIT, 3— KM, «—BRNEE,; 5 XS,
c—BEME, 7K 5B o—RIT

N B
/ -y s
o
E D any Gg
\O
}
A 13-54 BEEAAIHENE
(a} LARTE; (). (o) PEARE
MHE 13-536, HZx=0f3y=0, 5. :
R, = frceosf + Scosa (13-152)
RY =KP + Q + G — frsing + Ssina; _ (13-153)
AF s—EEREHALSMABNNS (N);
EA 58 L,

3. BEFERBMEA N,
W 13-536, BB o WTERLR.
No = (KP + Q)sinay + freos{ay + 8) + S (13-154)
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No = Np+ %sinal (13-155)
S8 LREL.
4, BEFTLFZEE M, B M,,
HEMEBTHFTRRENTE M,:
' Mo = [(KP + Q)sincu + S}el (13‘156)
ERAERETPHBRENTE M. _
M, = ¢ - Galesa (13-157)
AP o—EEABRFLHEHENBBTHRORLE (m);
KRS E L mm.
=, WFNRAITH

1. B EREMBRS T |
ME 13-54¢, B ZM, =018
. _ iTOOSﬁ(ha + hc) + Rye — Ryh,

(13-158)

(h,+ k. )cosa
SR X FE.
2. MEAF P ERBTR R ) N,
. Ng= N;+ N;+ N; (13-159)
b N —BURES, HRAENR. BEFAERTEE, By -0, 4.
N, = Tsine + frsinf + R,
N— R B E 412 BT T ;
N, = %,,iffl fE fr
Ny—BIRABWRS, SEFSRATES RN ENRITSEAMREREES —
R RXWATHES;
N3 = 2(Sgsina) + G1 + ¢
Heh  5,—— BRMMBRHLS,
L —BRERIATRA;
G—— B SRAT 2 A DA L ROMRAT S

- g —RABEHENIN—F.

3. BRI SHTEEL, BITTIZHTE Me

B 13-54c, B Mp=0, 1%, . -

Mg = (Tcosa — Trcosf)h, — Rye ' (13-160)

=, BERASRITAEERREERN

SEFRERBAN N M, RAPHEREOBRENBENSE, RAT®SHMR
FFHEF

WEFFIRARIESRLAD N, Fi My BN ZEELRAHB RN BRENBEH, BEY
B SMEBTER. 0 E SBEMNIRKR, FIERTEN—#F, WE 13-536 B
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R, TR Mg, ATATHAMRER T, |
13.5.5 MRAXRINGFHH

EFAEEVEEMHETES, BE-HERRANEENRE (EEW) M. HH
SmITRERE, AHRITERERIT TR, FRBRITRITEEAE AL, HEEN
BHEEIERE, FRAFRELHMERRBEE E, HHiRc~s BARA, BEHS
7 50kN BT WRIFUR &N, £ARARRERNR; BEMIE 150kN LR, % HEH
PERRAARE, BFEEHABEME 13-55 FiR; EARTFEBRVLIS TS
RFR13-29, ZMRBEVEE BT ERKXBEERR, LI TE 360" B, BEMBHTH
150~600kN; ZHTHHEMEFHEHRE,

(»

M 13-55 HeHFAEENoE
{a) FEFREEN; (5) WA NRITERY
1—ARE R 2—BHERIT, 3—8RM; +— ERBER; s—BENER; c—FEEE;
T—EEE; B4R, o—HWRHL 10—EE (E&)

B ERNHNEN{ERE #1329
W 8 1 2 3 4 5
BXRER N 180 300 350 400 450
HATEE (m) 24.7 50 64 32.1 85
RAFEE (m) 26 45 58 27 77
HE (kN) 131.8 — — 277 —
R RRR ] 800 X 800 900 X 500 12001200 | 1000Xx1000 | 1600 1600

2 @ AR 800 x 800 550 550 800 < 800 900 X 900 800 % 800

Ediy: L] 100 x 10 12012 150% 12 150%12 200 % 20

() Sk 65X6 75x 8 90 %10 90X 10 100X 10
5N 4 IE&¥ 4 8 10 10 10
WEHR PBHE (mm) 21.5 19.5 21.5 21.5 26




s18 13 # M HEILE

gx

% 5 1 2 3 4 5
mFRA =7 6 8 10 12 10
WEH HRMER (mm) 21.5 19.5 21.5 21.5 28.5
S RARR - 8 9 12 12 12
R 32.5 32.5 34.5 37.0 39.5

FIFXBELH R R SRE R ELHER, RTFARENR N -ZR5H
KR, SHRTRTEEARLHE, THRAEMBE 13-56 iR,

B_ fo0ss
P
AY
N
£ N\
b
| A BNNC
4 \ A% by KPeC
0.5G,
' a b
1
ol ] Apfmmm ;

B 13-56 HITFAREHADHTENE

-, BN
1. BEF TR ES
HRBEH, EERFHASHANBREHES

ﬂ'tl 2M3=0; ﬁ:
' N, = (KP +81§(:10+Sﬂc);4)cosﬁ + S, (13 - 161)
AF N—HREEH, EERNFHSEHANERTFHESR;
P—TB EHR;

Q—RERFE4AMNET;
K—ahBM R, ﬁ%;ﬁ#&ﬂl:ﬁl 1; FREHUL (XF) H1.0;

ﬁ*mﬁﬁﬁiﬁﬁ*#%iﬁf
G BENFAWEESN;
S—BEWELLHRHORS, HILAMBRIT,

AR LA BN FRETERES N,
| N2 = ';—Gasinal )
AT N—REHF LI EX PR ET;

G —BEHHBEEN,
FEHEBRRTPRG B ES.
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Ne = Ny + Ny ‘ (13-162)

Kb N,—BRFF RN ES,

2. BRIFEELERERRFFBRHEE.

M, = gﬂgﬁﬂ (13-163)

F M,— B EETHENETE;

ALK S B R
3. BEFF SR RN
HEBH o=y Megy, (13-164)
it )
o= oole, _M“" < f. (13-165)

A o — RN

fo— R B W0 FE 3 B 31

Fa—— R GIE R B B

W, —HEBREEGE, SEEE  w,=0.14;
doe—ABBITER;

A—BREER;

A—iHHBEMER;

W,— TR E MR AR ;

p—MUREWHBERE, TRERMLA2=12) %0, REBHLEHE,
pu—— RS ARABEA TR TR, R ARERT

S5 LR,
=, ERWEGENIN

1. 8, BE4, BETaEH, EABFASNETHREREBEHMEKS T,
HIM,=01,;

_ (KP + Q +0.5G3)cose;

T, (13-166)

. sin(a; + 8)
2. RRARBEAFTIBYKS T,
Ty, = Gy (13-167)
3. R TFRRARERRBRS fr. |
fr=T+ T, {13-168)
%8B AT,

BAER 80 £ BB, RGBT S, RERBEHLAMEGH.
=, N
1. tEAT e ES
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(1) BREVELTHEKMERBMEAT=EREN N,
Eh EMD=0 1‘5:
frasing + frHeosf

a

Ni =
AP o RITETHRAER;
H—WBITRE;
HARRS S FER,
(2) BREFESHANRITHES N,
' N; = §; (13-170)
RF S —EREEALGHARIHA,
S, R BRMBEAT 5., HHEL £, % KP+ Q.
(3) HIRLHEHMBITHES N,

(13-169)

(13-171)

A c—ENEEEH,
(4) BEREIMEITTREES N,
Ny = G,
KF ¢,—WHYHES,
(5) fERTFMATTBRABESN N,
No = Ny + Ny + N, (13-172)
(6) EATHRATHEHEES N,
N, = Ni+ N3+ N; + N, (13-173)

2. RHFIZMTE
(1) EATRATTURBRENSE M.
M, = Nje (13-174)
AP —RRBEEH T EX AT BRI ML,
(2) ERTERATHBBENETE M,

M, = %N;e \ (13-175)

3. BAFREEE
BATTR R ERERN.

oy = W:ff,: A gfc

(13-176)

WIT P RE RN,

Op = “—m-% + —N“L = f. (13-177)
#EE XA,
PU, ASHEREME LE9R S

WAt EHEE LS 14, !
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_ (KP + Q +0.5G; +0.5G,) X (a + lycosa;)

a

P,

HATIEEE LK -5 F1

KP + Q +0.5G; +0.5G,) X
{ Q 3 . 4) X {{ocosay) (13- 179)

(13-178)

PH=

AF P——ERTHRITRE LHEEN N
Py——{E T RATIRE L4 15
FAbAF S & L FA.

H, RARATEAMK IR
RN TS B K Sy ¥ T R

T = (13-180)

AP T—HATARALHEKA;
| HAbA S & X FE,

13.5.6 SHFXEAF A

FRABTFEENARB AT SHITHIARBERR —CER, ERFLYEERE
#H, ERAFSIATRZASRTESFH S SR REERE, RHERTFHREYR6
~8 REAME, PRFRITRE, RAEmE 13-57,

SRR S E A 13-58 FiR. “

Ty T A~
L]

b ol st

AT

|

B 13-57 MRITHIWNEENNE E13-58 FIWARFHANTE
1—ERITF: 2—sHWRHT: I —BRAM: +—&
EMER, s—BRARER; c—ESH N
B; D=0.4~25.0m
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—. PRI ENEANTETN

1. SERITPRORES N,

(KP + Q + 0.5Gs)cosf
sin{a + 8)

N =

4 g Nt et
N = SKP+Q +0.5G5)cosg G,
_ <P i sin{la — 8)
KF P—HRER (kN); |
Q—EEREHMES (KN);
K—-#hfWRK, B1.1;
G,—WEMHEE (kN);
G;—RRBEHMES (kN);
Sy—REBFEHSHABN T (kN);
«— BT SHEMZA ();
p——EBRBEASKFHER ().
2. HIWWHABAEIEATBEE M,
Galo

+Sk1+ 2

_ _ M, = g cose
AF —FERFHNTERE (m);
HiF S8 L FE.
Z. BEAREANE IR
RAREAN B NTR TR
(KP + Q + 0.5G;)cosa
fr= sin{a + ﬁ)z + Gy
% g et
_ fon BRIG 08I
A fr—BRBEHANEHS (kN); '
HAARF5 B SRR,
- =, HAFRAEANEETN
L. fERTHEFT M e E S
. Np = frasing :_LTHCOSE + S + _g_zz_
N = frasing '; frHcosp +’Sk2 . _(2_‘,‘

XP N—BRITHHFHHESD (kN);
No—HRAFPIEES (kN);

G—HRAEESN (kN);
G— B HAREZEMRAE (kN);

S,——BARBEAZMMBE S (kN),

G
_'2'sina

+ 85y + TSina

(13-181)

(13-182)

(13-183)

(13-184)

(13-185)

(13-186)
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2. FETHRIFTBAPHHTE
Mg = Skz e (13“'187)

M,=— "e {13-188)

A M—BITFTAMMNEE (KN-m);
M, — B HEBHLIE (kN-m);
LY i} (m).

ﬂﬂﬂﬁ‘%ﬁxﬁﬁﬁ
W, SRBAZNREIITN
BRAFWMEBIKS T (kN) TEFRITK,

1 = Hfzeosf (13-189)

asing,

AP H—RIFHBE (m);

, —MR 30" ~45°,

&, #FRABAEXITR

RHBELFSRE. ARE, BEHES. RL80 RSN A%E0TE N 5N
Wa“ﬁ*ﬂﬁo

13.5.7 & (W) SPLEIHTHRATDETE

2 (W) Y LRBEERITRER (W) R (ERE. R, P4, @A) ¥
BREXME (BAFE) BT (B 13-59), AER *
(W) HPERESHITFHE, TEZBEIEENTHR
fro ETRH AEEHE. BENWG. BRREEH
o

=, SRR AN
1. BB Qo (kN)

Qo=KP+Q+ % + %“ (13-190) )
R P— RETRER (N); i
Q— REBEAMES (kN); -
- K— AR, 1.1, |
P—RIFER (kN);
P— AT EEER (KN), -

»

2. WATHR N Q; (kN) | B13-59 = (W) HYEREHE
Qo! C ORIFRREH AR
Q=g (13-191) 1 () B8

AP ——RAKE (m);
H—RFRAEX A SHARRARRE S HKER (m).
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3. BT EBESN Q, (kN)
Q=@+ 5
AP Sy BEBFHSHBRODIS (N), TRFMBET,
4. MABRBHALZEN Q, (kN)

Q; = H (13-192)

R — TR HEEE (m).
=. DA REAEDTR (K) W9 ENBAHR
1ﬁﬁﬁ$ﬁ¢%?ﬁ(ﬁ)ﬁ%%@ﬁﬂmEEﬁNl&m

Qoh
N, = ;.rl

A A —BARSESBEHARE KL EREER (m).
2. BHBREHER (W) FAYRESELNEEFEAEAN (kN)
N=N;+85; (13-194)
A Sl—“ﬁﬁ?ﬁ’ﬁ?ﬁﬁﬂﬁ%ﬂ@ﬁﬁ (kN), HHEFEHEEH
3. RFREAERTE () RYRELLHKFH N, (kN)

Qod
H

(13-193)

N, = (13-195)

A d— BEHMWE (m),
=, BRIEHER (W) W EHEN N, (kN)

h
Nj = Q}"I + 5* Sy (13-196)

Kb h— W SE IR T RR R R EEER (m);
FALAF5 8 SRR,
. BIWRAFHOEH RN
PREARETAESRE, RERFHARLAURSHIL IS M S RRTA
.

13.5.8 ZRALEWIENY

BR (MR REENEERIEELAMNREBETRANTE (BT, AFRTRE
) b, RAKNARE, EIEERELNEE, BRARAER. B8, TEMHE,
BEAI—HN10~100kN, BARERE, BFERK (i 400m), ARGH,. HER
#, B REXAHERNREGENEEME. EATRERKERN) BRGRIERRE
Mz, FARRAREVNA RS Y A NE 13-60, HABHEERE 13-30, BE
RNeBHARNEF, TBHEK 1331,
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5 3 1
3
2 . 2
6 4 ’ 75
ax30’ —— ../
B 1360 BRRIAEBNERAE
1—BR (GBRA); 2—E3WR,; 3—FEM; +— B,
S—ERME; c—HEREN; 7—XH,; s— RIS
BRIERVRMEERE  13-30
EER BE m R #E ¥ (m/min) R3H (kN) BEH
.23 BRE £n Bih BEE | RIB 8 ¢
(k) (m) (m) (m) A &l il (0
7:5 80 19.0 10.0 24 36 12.5 12.5 5.0
10.0 80 24.2 17.0 24 36 7.5 12.5 3.9
10.0 130 24.0 11.0 24 36 12.5 12.5 5.6
0.0 250 27.3 10.0 51 100 30 30.0 8.1
35.0 120 35.5 23.0 20 30 30 - 30%2 15.3
500 120 26.0 22.5 26 50 30 55.0 24.7
55.0 120 37.8 25.5 26 30 30 44.0 25.2
ERNLERRENESARER ; 13-31
HERER MMt e E HuRHiE HmITH ELWE
{mrm) (") (kN) (mm} ") {kN)
19 160 10 16 120 10
22 160 20 19 120 20
T30 160 30 25 120 30
38 160 40 30 120 40
44 160 50 8 120 50

—. XREBEHA (A 13-61a)
H=y+s+k+c+n+m+f (13-197)
A H—FZHR (m);
L y—BRAPMBRARE, SMAHEEEE (m);
s— BRRYIEZHARA TESE (m);
P— G ESEE (m); '
RIVMBHLBE (m), RA0.5~1.5m
EEREAR/ME, RXAH2~3m
m———/NBE (FTE) #E, FA1.0m;
F—ERBEEPRHRE, —BI1/15~1/20; (I IFZLREEBE), X8

POBEBE L I IR E AR ! BB,

c

n
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1361 BERABENATTERE

(o) XEMEHREE, (5) WHHTRNE
. RE GE®) WA SHNE (B 13-615)
ﬁﬁ&?ﬂﬁ*%ﬁ,%EﬁﬁQZﬁkWﬁﬁFﬁﬁﬁ:

P+rQ)l
4f 8f

Ak

(kN);
Q—HEREMEL, AY. MRSEN (kN/m);
— REWLBBRKNESH (kN);
I—XREEE (RE) (m),

=, RERLARERE

ARBEWNLBBEE T AHRE.

) SbQKT

A S,—HLBPOBEHA (kN);

K—E&FK, W3~4, :

MUBZEWT N SR HZ, MEETRER,

Inc1.0
0'

ot o uujuj_
Kb o~ LR (N/mm?);

A—RLZBHBER (mm?);

(13-198)

(13-199)

(is-zoo)
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E—HHERE, E=8x10'N/mm’

o, RULBHHR S (N/mm?),
o, SRBANIHTH
EREXRERANEERSR.

No=—"— : (13-201)

cosa
AF « BIABHHBEHXE ().
f., FSIMEMN TR
fERT &S| ML® LM RO TR,

F=F +Fy+F, (13-202)
RRAMARENLB EAMNAS, Fi= (P+Q) sinf; F, —H
0.5Q;

— RAMLRBFRA )
Fi—— WM ERP RSN, —BR0.15 (P+Q).
7N ZR (RARSEE) X

ﬁl:!:l Fl\ FZ

AT ERIBABIEN N,
' _ N =N{+ N3+ N3+ N;+ Ns {13-203)
Rt N,—REFLBUES (kN); - .

N—BRREREMES (kN);
N,—RRBRHEED T (kN);
N,—BIRRSEHE S GERRHE20kN);
N;—XHEAEN (kN), TRAL/3~1/5T (T RRLBHH).
SefBUE XMBE, REMUE 1. BEARR W REA%ELE,. @KL, MOZER
ERP o, BETARKEIEEMBE .

 HPLRER o= ‘%é [f.] (13-204)
N

L0 R et C= Y Al [f.] | (13-205)

AP A~—XEMNHERER (mm?);
f— B ERERIHE (N/mm?);
W-—XRHERTHERE (om?);
e HEATFEZRPLEROE (mm);
e— R AR E R _
Po—— S BELL RS ERFERT IR R,

[$13-24] EBARRIAEEHXRHBEE [ =220m, WHEESN P=30kN, %K
BHEEN Q=10kN, RLHERENEPBARE 1/1=0.07, REAFRENLZE. %R
BEEL|NEBAH,

(8] (1) RESRZEBHKE

BERAREMAZRAY 632.5mm, WLMEBR A 1700N/mm? B 6 x 37 + 1 FNLHR,
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B 13-4 BN LBEKRE 26.86N, HMLABITH R S, = 666.5 % 0.85 = 566.5kN,
ABEBNLBABE £=0.07X220=15.4m

REREZBN TR SR,
_PrQ) _ (30 + 10) x 220
4f 8f 4x15.4
0.02686 x 220° _
5 g = 153.4kN
ZeFRK, K—%—f—%—i——s 7>3.5 HEER,
TN HBRE
o, = FlH = ;'—3—23%] = 391N/mm?
_ 30000 +10000 /8 x10° _ 2
T T4x3201 A 301 364.8N/mm

gy _ 364.8
o = 391 =0.93< 1.0 WRER,

(2) BIREATAER R _
HRKRARR $34mm, PWLBEBRM N 1700N/mm? 8 6 X 19+ 1 FHiM2HB, B E

13-4%5719, RNELBHBEHN S S, =736%0.85=626kN, KB SHEILH o =45,
fERERERBRHEHKN.

_ T _ 153400 _
TB = s ___*cos45 = 217000N = 217kN
ﬁﬁﬁﬂﬁﬁﬁ&ﬁgﬁlﬁ K
Tp = T
P71 + cotay 4 reeeee + cos’a,,
217 _
T 1+ cos45 + cotd5 108.5kN
; _566.5
HEEMK =108.5 =5.2>3.5 WEEKR,

(3) | MBI EE

RIS 0 = orcrg 5% < 7.9696, FRBBEKEALE L F 097,

Fi= (P+Q) simf= {30+10) Xsin7.9696=5.5kN, F,=0.5Q=0.5X10=5kN; &
M ERMHHEER S F,=0.15 (P+Q) =0.15 (30+10) =6kN,
ERTRIRLE LHBAS:
F=F+F;+F3=55+5+6=16.5kN
ERET I NLAN $14mm, BIRBE 1700N/mm? # 6 X 19 + | LM, NLBH
BEWTHLH S, =123 x0.85=105kN,
%2 RRK.

h:!;n'

K=P =1 _636>35 WRER,
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13.6 HHALRRNVNETH

13.6.1 FRGEFILFELETH

-~ —RgHERBRAEETH '

B (R, TH) RASKERER. B, —MREBAKDYT (K 13-624), Tk
AN B R SORMTIT R (B 13-626), RZAEMAHR o WEM, BANER
URRUMERSLBRRATESHEASTHEAESELTERSHEMARE,

(a) (b)

B 13-62 BHHNE— SRS
(a) —RERWE: (&) FHHTANHE

B M, B TFHRAESE, W 407 (V) 5T, RENH V-0 KH, WA,
l = 2 ( {

i x = 3—2(&__—2;)1 (13-206)
ﬁﬁﬁ MB"_*M(:%H:, I’I'J’ﬁ

ga? _g{l-a) gx* {ga®
: 2 - 2 fT 2 ( 2]£—-a (13-207)
¥ f8A (13-207) XELiE.
. ) &)

a= (1_ 2}: = 0.2929!
¥ a A (13-206) 1.

z =11 _g)z = (.2929!
Ep z = a = 0.2929] ~ 0.3} (13-208)

WA R I BERNA— 0.3 4,
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(B13-25] | BSBEHE, K8.6m, BE 400mm X 600mm RH— LS., £,
Bt HECRPBEAME. '
(] —REHERMNEERSAMNEN.
a =023 =0.3x8,6=2.58m
BB E AR E— 2.58m 4, :
=, ARGlERRALEIN - 1
RERH S HEKWSREE, aaRmAm | S

_ Adee h
ROLR%E (H13-63), RIBAMBMGRE, — HLd— b L4
BRI B E 7 A 0 5 R B K T M A T 40 :
KA BN, XA FE A 0 A
BHAKFHE, BA (X5 FA.B, B el
AR, A XRABABRATEIIRE [ AE._x_,L' A5
MREER = | b P
HBHTH SMy=018, :

11 *231)%

Ra= 2(1 -1y — 13)
SRRIEDHE 1-1 RELAN I AHE, 8.

Ry—(z+ l;)qﬂ =10 (13-210)

R (13-209) fRAR (13-210) H@ig.
11 —21))

(13-209)

H1363 “HRERBRENHEMGE

x = m - (13-211)
I+ x)°
#: My, = Rax - L’L}i)— "4,
- Y8 My = M, (13-212)

M., RS R BB R A, RARERAFOREREEHEER, Th TN,
f)"As(ko - a‘g)
Mﬁq = Kl . K

M _ 0.87Ashoa, (13-214)
nE = K -

A L—ZRAKERERIHE (N/mm?);
CA—ZHRAMBEER (mm?);

(13-213)

hy BEHAAREE (mm);
a,—ZERGENEETZENEEE (mm);
K—E2R%, Bl1.26; '

K—3H#EK, BW1.2~1.5;

o— R ER S (N/mm?), XEHBHR o, = 160N/mm?, BEGBE o, =
200N/ mm?;

M—BEBRETE (N mm),
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A (13213). K (13214) RAMBLERMER, BRH 098/ MIEDHERE R

ERSE M, E
2
ﬁMm=9;fh\ A (13-209). & (13-211) /AR (13-212) HibH.
4 m={ (;—2:1); n=1-1, |
n{m - 21%) —ﬁmll

T ly = S (13-215)
. . m =

I R RERR A MR -

A (13-215) RIEH 1;<0 B, I
WH1EABER; Moy, o, A [T i

A .

FAREM: 55> M, B A R t;=l.?ﬁ! ‘};=l3.69 ’ y _1=5.56
NEERFM,,,, AAERFREEE =0
R, MRBARMTE, _

{B13-26] HIBSBWER, L
AR 13-64, EH £, =340N/mm?, — %=6.43N/m ,
A, = 1520.4mm?, kg = 565mm, a, = 4 5oy

h=1751 2=13.69 L 4=5.56

35mm, o,=200N/mm?, g,=6.43kN/m, N 12310 i
RBFAAHHRE, ERASUR. A

(8] BR13213), K (13-214)78, B 13-64 KHILARTRZHNE

My = 20213204065 235) _ 144960000N - mam
=144.9kN + m
Myg = 187X 15201.:45x 565 X 200 _ goc12000N - mm
. =99.6kN - m

BT BLUME M = 99.6kN - m SRR E M I B, B Myg = Mo =
99.6kN'm

H Mm=%qﬁf 3.

_ [2Men _ [2%x99.6 _
l = 7% - 0.43 = 5.56m

X m = {(l —21) = 21(21.0 — 2 X 5.56) = 207.48m>
n=1~1 =21.0-5.5 = 15.44m
o m.on. 1 BERAR3-215) b, 18,

_ 15.44(207.48 — 2 X 5.56%) — 1.44 % 207.48 X 5.56
.2(207.48 — 5.56%)

Iy

=1.75m
 BRASHBERSMUR IR 5.56m # 1.75m &b,
=, KE=EgHIEs AT

Tl BRERFERIE, KERK Q5m BE), MRERD, ¥BRE=X
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RE (HF—R#) rEmnk,

BRENSRE, S, ﬁﬁ%ﬁ?ﬂﬁﬁﬂ

A=K FRinE 13-65,

LWMHATH B RABA SEB 2, ¢ B
REAWMBERY [, RIBEERH=ZTEY
BE.

Max +2Mg(I - 1))+ Ml -1, - z) =
-6(A.. + B,) (13-216)
RS &N,

Mp=M,= My, =—‘%‘qlf;MA=0

Ap = g(Mnc)(l el T I)

1
2
1

=iz‘q(3‘ 1—1)3

1 2 1
2" ‘_(MAB)x = ﬁqxz

¥ My M. Agsqs B ERAR (13-
216), FH4 p=1-1, LEH,
3 - B’ -2z + (P -69d) = 0
(13-217)

B, =

BHFEKX (13-217) #.

h 12
1 |
A5 |1 B4y {2 chr
x J‘._ I~il i

‘1 ’2
My, Mo
-1 2-2

MC:MM

B 1365 AKEMBHE=SRE

31)4

z1 39 -2 7 Je0y i} +aif -

J60K? + 4 — 3K*

T2
CXia X2 j‘]‘%ﬁB mﬁ’i\ﬁ‘iﬁo
= Ky = % K, = Tz K =
1 2
AR (13218) 4.
) K: (@BK*-2)%
.Kz -

A (13-218) HAMS AT, MRBEBY.,
39% - 24}

x =

X RE
43X (13-218) FUWEHZF, W,

39t - 6097}~ 41t =0

= (13-221) 8.

I = 5.47961,
% 15,4796, AER WM, BURKETREA=ERE, fiEH 1=5.47961, &

(13-218)

(13-219)

(13-220)

—A R BARREZSME, HERABZAREEOERRKE,

(13-221)

(13-222)
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IERRENERE, AERARERRRETRE 1=4.82841, A=K REEE ! ®
TPR{E. BPY4.82841,<I<5.47964, B, ATHINTKRERRA=AREITE,
BEUHLE 13-65  AB o4& 13-66,

It 4 %
A,EEDIEEIEIEEI%’B
T ,L
Mg,
']1
A .4

B 13-66 AB K MEE
QM1-1=an_’ MB:'%B ﬁm&ﬁgﬁu M;-lng ﬁmﬁﬁﬁxno %M&=D\ Mc=

Mm'\ MB{'\ En-l—l\ BnﬁAﬁ (13'216)’ #Q! qzt_‘tlg {‘hfﬁﬁ:

2 2 2
Mg = [%xz - (‘18”- - :_;].z: + (-’?8— - %] ]q (13-223)
RAEERARA:
M
_ gz _ Mpi
Ra= 2 x
BASELN I AR Ra— qzo=0
R zg = Ry _xz Mg
q 2  xq
1 39 4y (4 4
- (- 1E-2] e
1 M1-1 = RA.IO - %Q‘I% = %q.r% (13'225)
1
% M, = “é‘qf%
1 1
¢ > 91 = 5 erb
w2B xp = I ' (13-226)
B (13-224) #ik (13-226) H:
2 2 2
%x+[3f-:—;]—_[g;-:—;]= ! | (13-227)
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B (13-227) 18,

K3=}‘£:—1.5K+4+ ‘fs.zsxz+é—1zx+%+11' (13-228)
MFERMEE, £E8 K H&HT, ETHARL (13228) R B =LA R
z = Ksl (13-229)

HMARX (13-219) MR (13-229) TLM K, = £, (K). K= £, (K) M Ky = f
(K) =&k, ME 13-67, X=AMAFOENKEELR K, WREBE, M x, =
Ko SR B BBy, 6f, WM AENFER My, MM M, & A0SESNF
BETF Moo

[B11327] —KAEHK30m, HRMZADBE, B g=7kN/m, M, =126kN+m,
{1=6m (B 1368), RAEMR =,

{1
A,4L§- T~ ™ C
12000 | 12000 | 6000
25 2 ) ’ _Tlggg(} )

T

P h

20 .
A {1 2

c
12000 _!. 1200 | 000 L

=
~ 30000
1.5 Maa=126.0kN-m
Vi Me=94 5kN-m
A K T dh
4 h
.
- A
1.1 B c
4.4796 i
35 38284 40 45 M =83.2kN-m
B 1367 K,. K. K, HHRH  BE13-68 HR‘S5REWE
: -1 -
[B] BH® K-= z11=3°66=4
B 1367, H3.8284<4<4.4796, HB=ARERE,

2 13-67 18,

Eﬁ i = 2
.ﬂu £ = K,h =2X6= 121’1’1, .[‘vtﬂ‘j- Ml-l'\ MB ﬂ%ﬁl@’h?ﬁ%ﬂ: an&gﬁﬁﬂﬁﬁa

13.6.2 EHRIEFILDPSLEHY

— —RSHERRANRITH
EREERA—-RER, HETRKEKS, i REAL R B B AL RAREE, —
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Wi, EREANTRERABE. HRRD TR R BRI RATHIL. B
Het, HR—WEEHGAENRUBARK LS, REZHTEER, HHEKTEY
W0

BTSN PERH, FSRENET, HUTRR—AFBSTR, BAURRE
B, BREEFEBASELWRTRE. YMERTRETEER, BANBESIES
FRER, MEHEROE, METARNBE, BRIHEEH BRSBTS,
Wik FAHH |

o5 = KM, /0.87hoA, (13-230)
W EN S (N/mm?);
A——ZHRBHREER (mm?);
ho— B REHEERRE (mm);
K—33hRY, #REZAWHNR1.2~1.5;

My—— BB RETE (N mm),

SHEHABPABELN 0, <160N/mm’® (HHHAL) R o, <200N/mm® (REBH) B,
TURANRERABERE RRE) EX,

AR, SRSBRERTEERERETRERN, R %N KRR
RS BT 00", MLER; ARAFATREHEE, HFERREN
B, BITRE, - .

IB13-28) SR JUARE, REMA 1369 iR, RA—STEER, RAR
FEEERETH 3.7m AL, BEELBMESS K C20, R 20Mn, RENBEBREAFINE.

AF o,

1 2
/Y ey
¢ ¥
C Il "BD |2
! 11100 Lzeool -
4=4470N/m | 2,=6500N/in )
gk g
4 T B .
10000 l.mo __I,r
-
(b) [l ’jg{
Mp = : ::
Wﬁj}:{h‘ 00
Mp : 2-2

M
(o)

1369 HFPHE—SERHTENE
{a) BILART; (5) BAME,; () HEH
1—K4E; 22—/l 3—RAR
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(M) XEREEBN 1375em?, MEREER R 2000em?, HEHHEH LR
1.3

KEHHHER g, = 11030-';)50 X 25000 X 1.3 = 4470N/m
PERBRE g, = f(?{f[fg X 25000 X 1.3 = 6500N/m

BRNEMNBEEORIETRYE, SRETEEY.

: _ 2
My = 6500 x 2.6[3.7 226] + 4470 x 32 22'6 = 43264N + m

Mc = % X 4470 X 107 - E X 43264 = 34243N - m < My

Mp = 1 % 6500 x 2.6% = 21970N - m
2

(1) RERERE

1) B B RAEENER, h=400mm, 10550 ASRA, A,=A,=5,09 X 10°mm
(2 0 18), ho=400-35=365mm

RENHREREEZITWHSE, RUGRHARERE, ZBRWERAMEE.,
M =A,fy (hg-a,) =5.09X102X 310 (365—35) =52.0X 10°N*m = 52000N-m> My
(43264N'm), BEWHEER, _

" Mp>Mc, BRCHBERTREHYHE, SBRE C TALRE,

2) #E D RAFENER, A=400mm, SKEHMR, A,=A.=3.08x10°mm? (2 O
14), MM = Agf, (ho-a,) =3.08%10? x 310 (365 — 35) =31.5 X 105N - mm =
31500N-m>Mp=21970N-m, REFAENERER,

(2) BRE RRF) BEY

BEHB  o,=43264000/0.87 X 509 X 365 = 267N/ mm?

B|E C  5,=34243000/0.87 X 509 x 365 = 212N/ mm?

#HHE D  0,=21970000/0.87 X 308 X 365 = 225N/ mm?

H EREAEBERAGHEL A o, AT 200N/mm?, HBEHFERELDEER,
A, FRCHEBRTEA O 18 P4 O 22 WA, A,=760.3mm?, BIEREDT.

®EHB  o,=43264000/0.87 X 760.3 X 365 = 180< 200N/ mm?

BED  5,=21970000/0.87 % 760. 3 X 365 = 9¢< 200N,/ mm?

£ R, FE S8R PUGHRE)S, @ﬁ?ﬁﬂﬂﬁ%‘ﬁﬁ&ﬁﬂﬁﬁﬂi’a‘fﬁﬁ
E&%E&

. ARSI ERRANEIN (—) _

EHREERARARE, RALEEF —KREElL, B—4BNR SRS
B4R SAHASESEPESELNERSHAGHE, HESENE 13 70 B,

mBE & Ma= M ap(max)

B EMp=0

R. = g1l - ¢21}
A 2(31—.‘1.')
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2
= Nx
2

gz + )P

_all-ol  gila+y)?
24 - x) ” 2

M. _
dy

@li - q243
2(!1 - .1“)

_ qli- g -
YT 2L - 2)g

v @1i% — q313
ﬁ_¢1112q;:z:a= a a

My

III‘J

X
|

=3 0

—q{z+y)=0 g r .
IR R R AN R sxzannna

Tl

X i-x & ].
T
h

A M AB(as) = [ (_L -r]— B 1370 ZREEMKERSBACEHHRE

qi{_8 \?
2 11—.1?
s : My = Mapio
.ﬁ P
2 L—-—x\l1—=x 2V - =

BHEHE,
@zt 207+ (qult - 2e)zt + 2alyx + Blgi B - 2a) = 0 (13-231)
YRR A BUREKE (13-231) b, HUBNSHEMNRE, (13231) R¥ - B—
JSEERFERR, TAERHEERR,

B R xp = 0.261, | (13-232)
FIE R z = xg + Ay (13-233)
. - ! (Io)
iﬁ h f‘ (-Iu)
Hp F(Z) = 4quz® ~ 6l1q12% + 2(q1i? — 2a)x + 2al, (13-234)

(8113-20] [T i, K15.0m, THEK11.5m, BiEHN400mm X 600mm, BEFHN 4
©25+2 020; EHK 3. 5m, BWEHN400mm < 400mm, EEF4 O 18mm, BEEL K C20,
MPEMBEN 100%, RAFHAER, SINRKR1.S, SHEDAME,

(8] AxBRESFRE RAARERITEEENT.

HEHR.

g1 = 0.4%x0.6x1x25=6.0kN/m
g2 =0.4x%x0.,4X1X25 = 4.0kN/m

A (13-231) R«

BE— YL LUR

xo = 0.261 = 0.26 X 11.5 = 2.99m
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_ a1l — g3}
2
. 6x11.5% -4x3.8

= 372.3

B f(xe) = 6x2.99* —2 X 11.5 %6 X 2.99 + (6 X 11.5% — 2 x 372.3) x 2.99?
+2X372.3 X 11.5X2.99 + 62.1(6 X 62.1 — 2 x 372.3) = — 270.27
Flag) =4X6%x2.99° —~6x11.5%6x2.99% + 2(6 x 11.52 — 2 x 372.3)
2.99 + 2% 372.3 X 11.5 = 5795.66

__ fl=0) _ -270.27 _ ~
==y = 5795.66 = 0047~ 0.05m

r=xpthy = 2.99+0.05 = 3.04m
_ @1z’ _ 6x3.042

My =5 S =27.72kN - m
2 2
Mp = 202 4X3S5 o 50N m
X 6%x11.5* —24.5
-8 _____ 62,1 —
Y TS5 3.04 3:04=4.30m
A Map(ma) = Ray = [{%](1— + y)‘}
— e 2 |_ )
=44 % 4.3 [( 2)x 7.34 ]_ 27.6kN + m
W M == M aB(max)

BEARR A NEEMSE  r=3.04m4t

HERE (HNE) BE.

BT THERERK, RHEE, TR TRARERE, BN B KHTRNMT,
| | _ 1.5My

0.87 X hg X A,

_ _1.5x24.5x10°
~ 0.87 x 365 X 508.65

(REN A BERE)
EBRALE, ThH&M2 ¢ 16 (1=1300mm)

_ _1.5x24.5x10° ,
s = §.87 x 365 x 610.6 ~ 127+1 < 200N/mm

(THERNEREER),
E. ARSHEREACEITA (O -
TEROERARASHER, Y—REAFRELE (BHEE) 26, HERSMRE,
WA ERT B KW ARSI, '

Gy

Az 227.5 > 200N/mm?
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(—) ARERRNETHE
B 13-71a, HHEA, 5% My=My=M,, BRERAMNE,

4 M4 = M¢
2 8 2
B Iy =J/8z, = 2.83z;
B : My = Mg
Q121§ _ fh(Izz" c)? + qzc(x N %)
X = 2.%3 = ;.183 =
8 n =52
RA LRI ALREB.
x5 + (0.1461 - 2.15¢8) x5 — (0.07312 - 1.07c%8) = 0 (13-235)
i I
n .i' 3 T‘ % Xy - I ],, ¥:
A, _al l_q)_‘ RA" lRa
q bc| ' !

{a) {6)

H13-7t TREEERAFSESNZHHENE
(o) ERNESNITREE: (b)) KREZHHENE

Ao p=1-72

71

R (13235) T 2s BRA 2522 WRA 2,

(Z) REERAAUEITH _
WA 13-716, ATRFLTHIFRANRE L, KERZEASELRTIT, AMH

EBIHBIEHR, W RS (r VRERSE NIRRT,

2 A
MBS My= B My = B
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YiWa =~ 7. Wy

2
g2x2

Eu QII%

27 Wy, 27, W,

+ )2
Mc = Rax — q:(xz x1)
dM
% M B *d?c=0 Ry = q{z + x7)
_ Rs
* a1 *1
R?
Bl x fOA M. 18 Mc = 5.~ Razi
R/T‘(\ MA = MC
Zz R2
B Ri -2qiRpz; - qizi =0
ﬁng ‘Rh = 2.41ql.1‘1
KH R #ER9 1585 4 18 -
' ! b
Raly = qzl["?_‘ - xz] + (g1 - qz)b[i IR
m RAII = 2.413‘11‘1(! R & R .Iz) ‘ftA
{é My . _My

@271 Wg
‘75 Ty = QITZWOZ X

- Bé

. g1 _ R

a “ 1 A

2

FE 2.41q1'qu:2(1 — wxy) = 3_221_ ~ galxy +

(g1 - q:)b(l - %] - (g1 - q2)bx;

L alt@ 12+ (21 — b)
EAR. xi - (w * 3.41@,]"“’2 4 4.28p0 -0
Fﬂ]ﬂ:ﬂ*?ﬁ ) ﬁ, & TS Eras EI*?& o

HETRAEE:

ERERRERT “KE TR &%

c =

< ®We<0.211
ce>e’

021 Wo . —
{172 W 77 Ite=w

1

1+3.82 J?z
31

- !

|

(13-236)

(13-237)

(13-238)
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(B413-30) HBBETH HE, BAI=12.2m, c=2.6m, gy=6300N/m, g¢,=
3600N/m, BEMEEMRALE,
3600

(W] BHi=12.2m, c=2.6m, p=1-¢;7 =0.429
A (13-235) 18,
25+ (0.146 X 12.2 - 2,15 X 2.6 X 0.429) x, — (0.073 X 12,22 - 1.07
_ X2.62%0.429) = 0
ALk x5 -0.617z, - 7.762 = 0
xz = 3.1lm

ol ~x _ 12.2-3.1

17 3.83 °  3.83 _

[(H13-31] FEJ BH, RYunE13-72, EEBHEHRETRE N 20N/ mm?, B85
HERR60"A, HRERS00mm, BEHLTHNS O 20mm, WHEPFEE 25mm, RBE

RRME,

= 2.37m

PR D h )
4 ] -l
Ax(ﬁo'
8 —
g _[8
' 10500 .!, 5000
15500

B 13-72 TEREEZATESEH
[#] &KX (13-238)

sl x15.5=3.98m< Sm, WEBEIE,
1+3.83 |2
| 7
9_4 Wo_7°
Eﬂ (13 236 q1 7! ')'1 yZI W 42l
o= 1—1 32, @=1+1.32=2.32

. ———0 571, f=1-0.571=0.429
sk'n" (13-237) HXEK,

UI

1  alt _

w 2.41@;_232

0.571 x 15, 5+ﬂ429><105_849
2.41 x1.32x2.32 )

al’> + 8(21 ~ b)
4.82¢w

_0.571 % 15.5% + 0,429 x 10.5(2 x 15.5 — 10,5) _ 15.5
4,82 x1.32+2.32 o

+

+
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LA (13-237) z}-8.492,+15.5=0
) Tl x2=2.66m
2 x1 = @ry = 1.32X2.66 = 3.51m

HF BB SHSM 60 M, MRACREEMWEMETE M, AR
Ra=2.41g,x; = 2.41 X 0.7 X 0.5 X 25000 X 3.51 = 74000N

, , W
1] M. =R Actga( g~ °) = 74000
_ A,
X ctgﬁo'(o.ss - %} = 9969N + m
2 rd
i Mc= M, = 012-1"1 _ 0.7><0.5><§5000X3.51
= 53900N « m
MEENNERE . '
' A, = A, = 1571mm?, a, = a, = 35mm
_21x105
"= 6x10t - 208
3
' I, = m31‘2ﬂ+2><3.08x15.-;1><16.52
=335800cm*
35800
W, = 3—20— = 16790cm?
ERhER1.518
2
MB = 22.1-2
2
15y 0:4%0.5x% 35000 X 2.66
=26534N + m < YfauWo = 1.75 x 1.5 x 10° x 16790 x 10~
=44073N + m WRER,
RBERRNERE

PR A BKASHELFLEY, HREHTHER, 5O8EY 2, =2.66m HER,
KBEBRARXESEAER M, + M, =53900 + 9969 = 63870N-m

3
bd fﬂ=5°—1’;—°+2x8.08x15.71x31.52
= 1681000¢m®
W, = 1881000 _ 4g0300n?

M =1.5X 63870 = 95818N - m
< YfaWo = 1.75x 1.5 x 10° x 48030 x 107
=126079N - m HEER
RENAENESER, AL UBERIEES, =, THESRD, -, TR
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X, Mxr;=3.2m, 2,=3.2m, PFHITEEE,
13.6.3 EREGEFEMLLEMTE

EREH Q. CRASARSENTNESRETHED, b E, —BERR
WERERRFE, BREREERERSRER, REREHIERAERAEE (—A
EmmsARETCY 0.2937; FHARERRAEERMERERSER0.2077), FREMEE
FREAEESTRTREANERENRE,

—, HFELN
HFKESRRIETAHE (B 13-73),
o[ ——1 <[ —
h I. [ L 'IL F
1 !"
1
(a) ()
Bl 13-73 TEEEMKESRR
{a) ﬁ?ﬁ_’ﬁ'ﬁﬁs () BETRHEFERE
z'z=§£2-r{ (13-2392)
1 z'z=§zz-x : (13-2395)
AF L—HTFREBENRELE (m);

b Ba—HTFHRABRTDHRE (m) (AFENREEARNAH RBEHEH (m?);
B HA—HTHERE (MRE) MEE (m) BREER (m?);

K—BR5 hEZLEY, ﬁfq B, B1.1~1.3; §§>1 B, B 0.9~

0.7, EMfENL,

Wl—ﬁﬁﬂﬁﬁﬁﬂy;ﬁo.z%z'; CRARNER. «=0.2077,

—. BEEN

WENEHRKE, U%ﬁﬁﬁ?ﬁﬁ&ﬁﬁﬁﬁm"ﬁ'm@‘ﬁ (BEARFRM AR
1. S)c

—gRME (H13-74), HRF ¥R, B —NEH (¢ EYBR, BHITE).
B SM. =0, AIRHBRF R, MBEFRAZTER.

Mo, = Raz - %ql.rz (13-240)
A z—BFBRATERTZE A KHEN.
S8 o, @2=T2, RALAS.
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Mg = 52 (13-241)
EAR c SR TER.

1 . !
M, = ?qllg + qgfs[ I+ 2

i
5 ] + qgh( I+ I+ 5“) (13-242)

L. THARLD SKBE Mp=asli

T EHBE D S#E, MTHRHA B, C WHEHEBKHERE,
ARERE (B13-75), KA, C RHBEAHIN:

q 3
A 4 q,
muummirrﬁﬁn U LTETTT Jm,
4 ] C > E y) B T D
h _!,_I;.!J\‘L I h L - JI. .!, .!, is
i ! hioly
-M o -M
_ : +
H13-74 EBRAEE—RERURITRENE A13-75 REEFSERRTRETHE
M, = ‘%‘fhﬁ (13-243)
_MC = qgis( £3+ £4+ %)
+ q:z.g( 13 + ‘{2&] + %qﬁ% (13'244)
EEPRATENY,
MB = “é‘qd% - _'b'h;—m (13‘245)

MFLHRE D ARE, HTHERN A, B, C ASERKERTE, WERHHERLS
AR, MERES—-NEXTERE, | |

BN, ¥t EEAMTEN, HRINSRE - SHITT BT LR A
BRRGER A, SEREANBETFRENRRONGRE A, ik, # A.<A, NE
REL; WA >A, WEERBINERGEZSABER.,

=, RxEEEN
RE, THESRAREINHTARE.
o, = o_g;'ﬁA < (o] (13-246)

AR M——RARENETERE, M=1.2M



13.6 HEHFILHELINE 845

ho— R BB H R
A~ S B B R R T AT I A 400 A8 I
, , —HE1.2~1.5;
RENSTHEANOBETNS, BFHRHAE, (o] =160N/mm?; FTFEK
QWM [6] =200N/mm?,
[#113-32] RE] FHASETVEMNDEN, REMNEGRERLFTRRER, P
AR, E?ﬁ&iiﬁﬁ%&ﬁ&ﬁ&&a 70% (& 13-76),
| | |2
| - | —

h=13100

[e]

17000 . 1'11—-730

4420

2412

¥

00 |

—

4420
=]
L 500 ]

o =M Y|

&l
a

25 25 400}

350 | 200
0

' o
[
|
>

13-76 HFR-1TABEAL

(8] 1. BERTRAME
(1) BFFADETEE

THIFERGDGHBRRT: A =o.10xo.'3s+0.20x0.so><2+%x0.20+0.025x4

=0;25m?
| THEEBEEHRER: ¢, = 0.50 X0.80 = 0.40 m?
FHEXBREHBME: o, = 0.50 x0.30 = 0.15 m?

BRWKE. 32 = le Il( Azl K

_040 1 ,0.15
0—25 x 0,70 x — 1.1 +0—-25 x3.2x1.1

‘ =3.1lm
ﬁ‘eﬁf;ﬂ@&%ﬁi I'=1,+1;,=13.1+3.11=16.21m
S TRRKESHAERR 0.207x16.21=3.36m
LREAEHTMERR 3.36+ (3.20+0.70-3.13) =4.13m
BAEPRME 13-77a iR,
(2) £r—tREERsr (B13-776)
MREHMEESN 16.21 (1-0.293) =11.47m
2. BFRERHA
(1) HEFRTRATBNARERA
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t

5530

3360 !. 9510 ’. 4130 L

1
17000 ] '

11470 I.
L

17000
(a) ) \ (b)
B13-77 HETHALEMLR
(a) BTRATEBN;: (b)) —tRARRH
1)y MMERNE (&13-78)
&=15N/m
4,=9 4N/m 4,=5.6N/m
B Hﬂnmm Pasiani
4 _ C D
3360 1[. 9510 230 “ 3200
12000 700

33.9kN-m

B13-718 HEAEHRSEITBATBHNAESE

M,y = %qlzf = jilg X 9.4 X 3.36 = 53.06kN + m

! Ly
M¢ =Q355(13 + s+ _s] + q:h( iy + 2) 2 a3
=5.6 x 3. 2(0 23 + 0. 70+3'—2)+15x0 70 x
{0.23+°70) — x9.4%0.232 = 51.68kN - m
1 M +M
My = b - Mot Mo
- —é«x 9.4 % 9.51% M?ﬂ = 53.90kN - m
I .
Mp = 59335
- % X 5.6x3.22 = 28.67kN - m
BEKRH.
EREER Mg Bk, SBENTEN B BE
o, = M _ 1.2x53900000 _ oo

Faabh? 11 x B0O X 465?
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# (RELSHITAE) BRE r,=0.983

A = M _ 1.2 X 53900000
* " y.hof, 0.983 x 465 x 310

ZIMAHEREERRESHA 2 O 20 (628mm?) +2412 (226mm?) > A,=456mm?,
AW RER,

2) HARTEENR

RETHHR (13-246) #.

. = _KMp 1.2 x 53900000
* = 0.87A.hg  0.87 X 854 x 465

= 187N/mm? < 200N/mm’ ¥R XK,
2) BEF 1T RAERNARERN
1) BERH (B 13-79)

= 456mm?

%2=15kN/m

&=0.4kN/m % =5.6kN/m

IRTRRRRIRRERERILL
Aj;*_li leml,lﬂ

11470 3200
12000 il
103.7kN * m
28.67kN * m
B M
\LLLLL‘;—W c D
+M
. 107.09%Nm

1379 HEHEFRS—TROBRERREE

M¥ETE, B3M =0, 5.

1 1 {
?thf% - Emt% - 9213( i+ 33]

RA.=

I,
4
qah £2+33+E
_ —
% X 9.4 X 11.47% ~ % X 9.4 x 1.632
= 11.47
15x70(1.63+%)+5.6x3.2[1.63+0.70 +.32+2
N 11.47
—44.87kN
_Ra_ 8 o
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Mg = Raz ~ %q;xz - 44.87x4.77- 1

2
X 9.4 X 4.77 = 107.09kN » m
Mg = %911% + '1233[ 1 + %] + galy
X (32 + I3+ ﬂ]
2
= 2 x9.4x% 1.63% + 15 x 0.70( 1.63 + 9%27—0]

+5.6 x-3.2(1.63 +0.70 + 32—2)

=103.70kN - m

Mp = Tqstd = 2% 5.6 x3.2°

=28.67kN'* m
ETHP, Me>M;, THRRN B REEIT, LH4BE D &,
ETATERTERN, B RENBREBN.
' _ K- Mp _ 1.2 x 107090000

T Whifem | S00x 46582 x11 0067
#545, Yo = 0.966
A, = L2Me _ 1.2 X 107090000 _ o0 .

T Yohof, 0.966 x 465 X 310
RIBRESEHNR, FEIEWS 023mn? 788 EREER, METEAXFRS
H2 P20 (628mm?) +2 D 12 (226mm?) <923mm® (H&M), FHFUHTFATVEREH
BEMRESAY,
HTFESGERN B BREHRELN.
_ 1L.2My _ 1.2 x 107090000

ay = bh%f - 500 x 7652 x 11 = 0.040
e Yo = 0.979
1.2Mp _ 1.2 x 107090000 _ 556mm?

* T Yohofs  0.979 x 765 x 310
HTFRSEREEXFERSGE 4 © 20 (1256mm?) >556mm?, Fiil, HEFBIEE X
ERREEM,
HFHESGERN D RENRERR. .
_ L.2Mp 1.2 x 28670000

& Bhife - 500 x 265 x 11 0080
ﬁﬁ, . 70 = 0-952
A, = L2Mp _ 1.2 X 28670000 _ .0,

Yohofs T 0,952 X 265 x 310
EHAEBSEERESA 4 O 20 (1256mm?) >440mm?, FHE REER,
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2) NERERR
B &

1.2Mpx 1.2 x 107090000
% = 0.87hgA, ~ 0.87 X 765 X 1256

=154N/mm? < 200N/mm?

_ 1.2Mpg 1.2 x 28670000
D ®E: 0.87hoA, — 0.87 x 265 x 1256

=119N/mm? < 200N/mm?
Br RABEH A 70 B0 S L, ﬁﬁﬁﬁﬁ‘ﬁ)ﬁ“ﬁﬁﬁﬁ%ﬁﬁ*

13.7 ETmREMURTERH

EFSLERBAMERER, MERGRS, KERK, BERLHMKE, 4%
RATTRERERNA
- BTRRRNEREORN, THUTARMENNEOSRABORS, FHbE
ISR R E R ER,

' M,
%= T 0.87hoA,
AP oy HEARRZHREHER S (N/mm?);
he— HBEHRREE (mm);

(13-247)

B3k (13-247) RGBS o, WMBRDTRET 160N/ mm? (W HH) =R
200N/mm? (BERARE) o, TTAAMERNSEEER, BN, N#E (RELSWEHE
#) (GBJ 10—89) RHEEEAA#ITHBRN,

Wonax = c,sz 2.7¢ + 0. 14 (13-248)

e

Hok o =1.1- 250
PG

AT wo—E . IFERERS, BHAEERRATE (mm);
E—AHiREE L MEEE (N/mm?);
LDREHE, Ba,=2.7; MWLZhiLE, B
2e=2.4; WEREAMOZERH, Wa,=2.1;
oM Z R EAR SR Y 9<0.468f, Mg=0.4; Yy
>18f, Blg=1.0;

JE‘&EW#,

=Ns,
D'H—As,
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fo—BREEMOFEREREE (N/mm?)
RS —HA MR BGRPREE (mm), % <20 B, W ¢ =20;

BB R+ BB AR RBRME, o= e, w, o

Ate
0.01 B, B p,=0.01;
A —FRZHNBBLIER; MZEWHE, A.=0.5ph+ (b;-5b) hy SR
ZRmYE, A SHRAEREER (mm?);
by hA— R AIMERERENRE (mm);
bn b0 | FREBERAXRENRESHE (mm);
A,—ZHRY TN IMHHBREEN (mm?);

di—RBEZ (mm), YARAERNABN, AR5 J RAREER
44,

[4

14

u— P EZHABREEEAK (mm);
U ZHNGROGTERR, NEEHAS, By=0.7; FRENAH, K
v=1.0Q, .

(6113-33] | EHRGREELERER, RARAHSLER COARAPREHSE
Mc=135X 10°N/mm?, BB h =765mm, AR 4 O 20, A,=1256mm?, R
RS TERATWEER,

(8] BRATWEHRX (13-247) 8,

v

N 135 x 105
T= = 0.87hgA,  0.87 X 765 X 1256
= 161.5N/mm?

BRI A R B MBI K 161, SN/mm? /T 200N/mm?, HHNETEHRLE
Ko

(#13-34] [ HABBELTFREEHE, BREX b =300mm, & i =800mm, k.
=765mm, R C30BEL, MHRA4 ©22mm, A,=1520mm?, FERA—ABILE
M, BHIAATHBEMNEE Mp=225N/mm?, RERKBSTFLTHRER,

(8] RaEEhHX (13-247) 5.

__ My 225 x 10°
%2 = 0.87heA, _ 0.87 X 765 x 1520
=222, 4N/mm?

W 0,=222.4N/mm’ >200N/mm?, XABEEEHMAR (13-248) FiTHRTE,
BEA: b;=300mm, h;=200mm, fy=2.0N/mm? E,=2.0X 10°N/mm?, o=
2.1, ¢=35, v=0.7
R An=0.58k+ (b= b) hy
=0.5%300x800+ (300—300) Xx200=12X 1{*mm?

A 1520 _

= A= o 10f =0 0127
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p=1.1-06fu_ , _ 0.65x2

Pred 0.0127x222.4  0-64
HEWEHK (13-248) 8.
- &( g)
Whex = Al E, 2.7¢ +0,1Pm ¥
- 222.4 ( _ 22
=2.1X%X0.64 X 2 % 10° 10° 2.7x35-0.1 0.0127) x 0.7

=0.28mm < {.30mm
HMAAREREER,

13.8 BRI R RS

ENERAVNR G, BEXROHHGHESE, DRLERERVIEAKRY, =
RAREENRR, SEREIKEAMNERTEESEENRY 80%, NPEEHNER

ARTE,

13.8.1 —EILEF RS EIE

BEHE—SSHRPRTLRNERHMER.
1. AGRANMNEERRASE, KNTHSEINFEIERY (B 13-80a):
b &

] Py-7 =Py (13-249)

2
¥ P—H—6EEENAR (KN);

Pr—BGAREVR (kN);
—HHMBEREE (m).
QHERENNEERAHAS, =

2

_ : il B
HEAF AR RAM AR FE (H |
13-806), AEHABEFUTFHEE : !

B AAFERE, ﬁﬂaﬂimﬂﬂﬁ ] '
 REEN e, RMBHMAREE q, : R
I TFA R _
5 | » | &
P +_'_(P—P) 217 0‘||, T 2[ '.d'z
..az _ 141 ZPZ L 2 ..',_,1._,}, 1 +—
Q
(13-250) (a) (f}
5 R

B 13-80 R AR — A S AR
PHL—Rm R (B 13-8la), () mepnnenhes: ) AEEENERERNS
BRREHBEFHESEEVA AR

X, AERENKAEIRSY. -

+ 0.
P1=KG£3____§_b._

ayta;+ b

(13-251)
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a;+0.5h

Py = KG 1o (13-252) ]‘f f]
A G—HFHEN (KN);
K—DHBRAT I BNBRABRE, —MRK = i
1.25; i
HABKFS B X IR, -
(B113-35] HEEHEEN N 306N, RARH— K E—m
GHLIBD, SHARERELCWIER o, +0.56=0.55m, o+ a2
0.5=0.65m, HRIHAHIBE. 1 153
(W] R EER (13-251) Ak (13-252) 8. “ ] o
a; +0.58 G
Py = 1.256m |
= 1.25 X 130 X 5082~ = 88.0kN !
) ) i
Py= 1.25G % ]
o
) =1.25 X 130 X O—S-"g—%“gg = 74.5kN H 13-81 %.g;am;g@,_ﬁgﬂ
S £ LA SR BES 3 88, 0KN 701 74. SkN, S R

(6) UHFEaHLER
13.8.2 HEHILLT AHIRTH

FEBRAMAR —BAHE VN ARAEMSHANE, AERIHTERER
HEPLA R, BRIBIETERERBINMHBLINE. RASHHERARIEES
BREMER. —R2ERREN, —RETHIERAHR,

A R e A AT A AR AN 13-82 Atm, BOHEEDR W, Sl P AR S

¥
A A

3

Bl — - ————

w

15} |, &
1

13-82 HFHASHILERNN AR

P,=W-P, _ (13-253)
HSM.=0 &
Piray=Pyra; - a3= %%‘2” (13-254)
NEST AR RME 13-83 B, WA AHETHERSG M, 8.
) P&y
Plob,=Py-by o by=—35— (13-255)

P,y
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it® P, P, ATFHECRT, ARRISRRAABETEMBERATRE K. X
AT P—B—6FEENUAT (kN);
P,— R _ARREIGRH (LN);
S8k Py 1 Py, EHEL C ERE (m);
biv by—ARR P, F1 P, ZHEL C HEE (m). ‘ R
|

di~ 42

M, MERHENEOCE, HitHAWT.:
- ' 2A; -z

T =" 4 ' (13-256)
. 2 4_4';‘_ B
5o = Al (13-257) i ¢
APz y—HFEBL C B LNy B4 (m); aliw
SAire—BTFERAEREERSHEBON » LEEFRBEZM ]
(mS)’ Ep EA;'I,'*_—A111+A21‘2+A313+"""; 5
ZApry—HTFERAARERSHEBLE y BIFRHZM

(m®), B SAp=Ayy+Ayys+ Agyy+ ooy
As Ap A—ERBREBHEBR (m?); A ;:&::ﬁ
Zin X2n Isfﬁ'ﬁﬁm%}ﬁal}ﬂg z B (m); o
Y1~ y2s yi—REREER LB y BIR (m);
| A—HFHRER (m?), BWA=A+A,+As
[813-36] | BAREIRE HASMER T 13-84 B, BUB—&BERY 200

FRENM-SEERN 15 WAREN, RAWIBALEH, ATREAHANK, &
BT R BLH DAL AL R,

Yy B R
500 I 500

Cy I l
= Bl.__._..___
§| D e, al___4

038

g
‘L\}

a
£
X
4+—
2

H13-84 DUHURAAHMSLAE R AR
[#8] (1) ItAEFELH W

W=(19%x1+0,.6%x4)x0.5x25=267.5kN
2) HRNBLVE C (2., ».)

BEFHHARNER A A, HERSHR.
A =19%1=19m?, £1=9.5m, 1 =0.5m
A;=4X%0.6=2.4m7, x2=21,0m, y2=0.7m
A=A +A; =19.0+2.4 =21.4m?
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SAz;=A1x1+ Ayx;=19.0%X9.5+2.4%x21.0=230.9m? x
ZAy;=Aiv+ Ay, =19%X0.5+2.4X0.7=11.18m2
_ Az 230.9 _ '
Ic e A - 21.4 - 10.79“1 !ti'
_2Ay  11.18
Ye =TT = 01g = 0.52m
(3) HTHRETE : 4

BHH-FEAN K 267.5kN, EHEE 5 ¥ 200kN, REVLEL
FUHEEHAREY, MRILEEEESFTEXTENEFRT
i 80%, B ' G

EHAT Py < 0.8 X20 x 10 = 160kN

e

CY e

S ———

BINLAT P, <0.8x15x 10 = 120kN W
AP P,=150kN, WM P,=267.5-150=117.5kN
(4) RERHLEUR B
1) BRI = B R8s A W - )

I 13-84 I A R, XL P, % = MFHHBHLAMLE
HEEH T 5Sm AL, BP: 2,=23-5=18m, AC, =19 -1~ Q1385 BHARHREI
10.79=7.21m BRTEEE y 95

BB P, % « WA MMBHLAMRHIB, & M, =0 ARSLaR
#; P,XAC,=P,%xBC,

Py XAC, 150%x7.21
_%1 1_ —
W BC,= P, = 117.5 =9.20m

BREHMER » -BC,=10.79-9.20=1.59m

2) BNEEHE y $07 s SAR SR H M ME 13-85 BiR,

4 CC;=0.48m EJ B Sy 455, 0.48+40.52=1.0m N P X CCy=P, X
cC,

Py XCC; 117.5%0.48

. CC1= P1 150 =038m
B A KRR ya=0.52-0.38=0.14m
B P B AR ASHIE B AR,

EPLAR: Pi=150kN, SHAE A R, HEHEH 2,=18.0m, yo=0.14m;
BIYLIAE. P,=117.5kN, $HE B A, HEBHEN 2,=1.5m, ys=1.0m.

13.9 HE&ELSTREHE

SIBHABEREER, BREVMNRERERLANMNLMEER, MEERRmW
TR, FTLRBSY BEG Tk, .

B R WAL E WAL BT T B AL, 5 A B R AR e R e
Ko EXNBREL, ARENRMEREHHEARHER (B 13-86), HRUETHT
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mmﬂﬂﬁﬁ,%%Eﬁﬂ“ﬂbﬁﬁ”*ﬁﬁ;E%Eﬁﬂﬁﬁﬂéﬁﬁ*%ﬁoi?
BEREE, MRKERRSER ZHERRNPERLE, HERAYRAWE. £h%

A KA,
—. RASHITR 3
AW S —RBIEES W =/l -
. BBl S, FEMKEW S, *qF ﬂ
BRSEOHEMARNTH HERA .r)
N EHERA, SRS T L
AL HE (B 13-87). , ==
NyN, = 3+ M8
7 7
(13-258) / »
I 47 P
o M, =M I, (13-259) /3 : i/g
Rt Ny N— BRI M |
Ml_ﬁﬁﬁgﬁa - 1 6 ”?
] 5
S = %; . _ 5/‘ 5/1!// I
T=20+ 8 L=7y (@) (8
= TRuN 1386 FEMENA
U ERBYRSWANE, B (a) AEEHHA: (b) EHTR
TRATHAHTTAEERY. R0, LTHER, 2, 3—FHEHE (HM): 4. 5—%8B#H
1. WA HNERRE s —REAMARRE: T—RAES: s—HREEKRDE

B A ENED SRS g, o—HER (BT LVRTH)
F—#, —BUARR, AESEN, BRYANETFTAEEM™E, BEEAP—E
(LYWERTHE) AR —REERER/MIFHRE (FEN 8~ 12mm), REATR
w2k E O BRRT, BREE—BN 12~ 14mm, T HREE L REZES
EpE, TETAHE.

N
Acr = — (13-260)

AF N—EFHAN;
 m—IHEEHERE;
f— REBE LR IHE;
$—R¥, 6= JA/Acr, —BRERE1.5~2.0 ZM);
ey A—FE2TBRER.
BB TER, BoEMLE, DBUEREHEKR 1/3~1/2 3H,
2. BEARBNE '
EEATREREATEANTENER, BEEEMNESR (BEE) SEAEETHEE
BRMERETHR, TRHTA A EZ B,
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(1) BERALDHE: REEFIRSERTTHAREBANEGES. YRAEERNE
RAOTARSEAPREERENEZ N (B 13-882) WTHTARS,

]
S

T M U M M
VA /N
N N’2 NI A
e
i 4
\
D I !
T
I i |
o , 2.3 —¢
U L r 1 [T
N 7, il A=
|72/, _44:1; !. W l
11H1i £ D
(a) {5)
Pt oy n’*-qrru
B 1388 VAREBMNBHNNEHEKEN
1387 HEPEZHNH - (a) WREENZNINE; () EESSHRENSSHES
(a) BEEH; (5) WAEE 1R, 2, 3R, —EBiR
=M (13-261)
. ki
A M —EFHREHEE,;

hy— RINERIR (BRIREE) RIEER,
(2) HEBERE. ERYAEBERNBERESNEESR D THEARRHERE,
) HANESS 2 SHORR (BAERE, BEMANT 14mm) MESRSKE.

| L o LA,
2X0.7ThefF

(13-262)

AF A—WHBBREH;
fy—MBRR IR BESTHE ;
A—WERARRNBERIHE;
he——IRSERS IR, —REBURTE B 1/3~1/2,
B EARBHBERE, MBEETRAER,
¢ =2 5d (IR LE)
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AP I —HAHER.

2) 4 EEER
BESFEHNREMBE, FTAHATEEE 4.
1.3A.f,
= m_nbf (13-263)
AF » HEBEMRE (—0);
b——ERRTEE,;

f——E BN E T,
EWEER, KEEANADT 14mm,
3) 4 SERIRS 2 SHERRAFER SRR T AER:

a 2
(—i} +rf < ST (13-264)
By
o = i < BT (13-265)
7y = 'hi}rw < fT (13-266)
ﬁ* N—H.0H S R 775
L RERE
h—RBENERIERE, HMHFE, £.=0.7h
hf_ﬁﬁggi

m——%& Hﬁ&ﬁﬁﬁﬁﬂﬂ&ﬁ%ﬂﬁﬁﬁm@w Bi=1.22; WEHEE®
. HABRHEN, B=1.0;
fA—RaNmERITE,
- BEERAITARES THE K, TE 2R, SRERXRAESRELENT
%, AR, Ritke, BETERENA.
3. BB SR RNA
TR W AR TR 3 BBk 5 kM8, B BHTHEm Y
B, BHEERAE, FOHTRE, 3 SHAEMNKRREE BAADT 14om, HE5EA
WGEE, s SEEREENADMT 12mm,
161 13-37] Rﬁfﬁﬂﬁﬁﬁ&iﬂﬁﬁ REEITE, BERA, ﬁﬁwl
13-89 fim, RBFTAHTARE,
(@] ) sEh
AXAEEHFE, SEHWANTRTRE,
(2) BEHFRERE
1) EfiS 2 SHBRERRLE, KA A= 10mm, WEBHKESR.

l_léxzmx8£4xw2_98
I~ T2 x0.7x10 x 160 -omm
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8680(25.5¢)
700
200, o200, 175
LY
| —
o] 5432
1l 1428
-]
[P*]
[ __|,w

12400

L

]

[ ]
==
i3]
1

5

2
E‘“

-]

I

§720(25¢)

S
e e
|

300

§ s
8. | —— o
= 2/ Fr
600| | | |6{)0 o0
600
32 3-3
B 13-89 WA

\—Ef R 2, 3—TRIRIR; 4. S—EEE; oMM, T REANER
Iy =5%32 = 160mm, LR 180mm.

2) 2 ShmHERE, RASE, LS EHHERRRETHR,

3) 4 SEEHREH 200mm X 500mm, SWFHH, WHEEN Y.

1.3 x {3 x804.3 +2 % 615.8) X 210
2 X200 x 215

d =
EFrFEA 18mm,
4) 4 SEEIRY 2 SHMEE
N = ZA, - f, = 3650 x 210 = 766500N
he =0.7Th; =0.7x 18 = 12.6mm
I, = 250mm, By =1.22

__N__ 766500
“hden 12,6 X 250 X 4

= 1.22 X 160N/mm?® -

__N_ _ 766500
holon 12.6 x 250 x 4

= 160N/mm’

= 11.6mm

oy = 61N/mm? < f: '

Ty

= 61N/mm’® < f}
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r= V(§J2+ ‘ (1%2) + 61°

= 79N/mm’ < f; = 160N/mm’

(3) #m¥h
HEERHEE W AR, FERE, XH3 STER (200mm X 580mm, 4 = 12mm)
K4 y& 5 SEER (300mm_>< 500mm, d=14mm) &,

13.10 E?%%M&Eﬁﬁﬁ%ﬁ

R BERHERE, ~&%m%mﬁ%ﬂﬁﬁﬂﬁﬁﬁ¥ﬁﬁ&obﬁﬂmﬁ*i
WL BHEThef B EERmAON, REFE
FREEZERaNSE, FAENAKETLR
REESFHEREE, XRHFRE SRR,
BEFE, LHH, HARERAEITRE, T
HEIXHMT. BRERENSFTELEETFE/A
ROEERBEATREESE, ANREERE
REMIE, THIMEERRE, EF0REHET %
T AERE (B13-50),

HEFERAE W T /=& A0 758 My, :

Mg, = W+ (13-267a)

HFEAR () ®iEREZ, fKmms B 13-00 TN EREMNE

158 M,:

_ M, = G(% —e—¢& |+ Guh (13-267b)
ARERERK K.
- M, G(%*e—e']+Gph
Mg, = Wl

K = >1.25 (13-268)

A G—BTREAN
p——HEF R AN RE;
> B0 AE 5
e —— B BT RBEARREIES RN T 5.0 0.0 ;
p—REEL SREE L 2 A M BERRR, =0.6~0.7;
I—HFHELE EF T RER;
r— W OBEE, - £ 22600mm;
W—RHEMNE, W=1w,S
B wo—BARE, & (SREHWB/AE) BH, —HE0.6~0.7kPa;
S—HTFREELHEREB,
Y K>>1.25 i, RFTREERRDERE, TNRERRIER, BEET
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I E .
[#1 13-38]
MR ALTERAREE TS, RREESE,
(] BTEENG=0.8%0.5X15%25=150kN
HETFREMELHMNOCHERARREESROEFHLROER ¢ + ¢ = 100mm, B

#=0.6;w=0.8kPa, AR (13-268)
k= G(0.56 ~e—e) + Guh
- Wi

_ 150(0.5x 0.5 ~0.1) + 150 X 0.6 X 0.75
- '0.8%0.8%x15x (7.5-0.75)

= 1.38 > 1.25
IR, EHTRAZERBIE.,

13.11 HFREREEWMUBITE

ERERSTRIERT, AHE (MKME) BERTHE (KHEHEE) RES, &
P RRE, SEETRESS, SRS —KTAE (B 13-91), HRETE

I BERERE XN 800mm X 500mm, HK 15m, HFOTHEF 2 =0.75m,.

TR,
. A = a(tlz;: t2) . Lz (13-269)
R AT 2 B -t —+
{mm); Qikﬂ :
a—WHRE T HREKRE, Wi1.08 N~ f

n—HTFHENXRTRE (C);
t,—HFHEMNEDRE (T); i
. L—HOUEHETFHRE (mm);
P—REFHEREAHNEER (mm).
CRELER, WRE (4 -1) WITH, BER '
(h) BT HE A 1392,

WIS ERIEH, SZEREEOMBMER -
WRPLR, A,=CLL BRXNEARRRG R &M
BH A, RFE13-32, MBHARLE 13-93q, HFE
13-32 FE 13-93 W, EBERAT, BREHE e
FLAMREFOREFORLRES, DR B
MBEN A (A13-935), MEXEMRE, BTFHKEIRKME (H13-93). B
EMTH, MBEEETRAE A KRFRENGBEA, EAEBR 24 (B 13-934), B
RIESEHE, YEEHEE, BEBTRKIBEERS (B 1393¢).

}

i

!

x 1075, l’
|

)

|

|

]
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13.11 BFREREBHESHE 861
pmamn
73 & |
2 A AT A
2t . "o
A LA
20 -
19 /] y '
18 /Y V/ AV
l 7 ,/ , A
T Y. P
:%- 15 /
g u / L1
i 13 . A= allhi—1 I
# 12 A/ u,
1t "_;E"CW
10 o/ 4= 2
9 (2=1.08x10"%)
&
7
6 |
0 10 20 30 40 50 60 70 80 90
HETKTF A 3E 4 (mm) —e
F13-92 BXI1CHENABHE S
— 34 / 4 /
w3
24 H . f
h g = 4 74 ] '%A =
s| R| 2 H L)
s[5 A
=7 2
B 13-93 End kA A0 A8 M 28 B EE 7R IE T 22 1 P
(a) BEXEFEESERR; (5). (). (). () BETFRETBRMEMNE
R EET B W LSO »®13-32
0.5L 0.707L 0.866L L
. (41) (4.) (4) @
A, —;—cz.l —i—cﬁ %CLz *:“CL’
e L, AbAY A, HIRFEESY 1 2 3 4

[f13-39] REBMEHROMERER21m, % 600mm, HERNFERE4C, &

REFEW>ERABE,
[#]

ty—t,=4C, UBHEHFK (13-269) 5.
1.08 X 10°% x 4 x 21000°

A=

2 x 600

= 15.88mm



862 13 £BFELE

HER 1392, ¥ L=21m, h=600mm, E#EYI1TH, B A=0.4mm, HEEY
4CHf, MA=4%X4=16mm (~15.88mm). .

13.12 R, BAARBMERBRALITE

13.12.1 ¥, #BAERMEESHN

SFRER. RAKER, ﬂﬁkkﬂﬁ#fﬁi%ﬁ'i, RWHHR o EH, REH
KRR RRM R R EE S ESHEAXHERY (B 13-94),

EJ M, = Mp = Mc
L My= MB=9‘;—2
M = gl —221)2 B _qu_
R)\ﬂcfﬁé%: z = 0.2071 (13-270)

B i S BAE B —% 0.2071 X,

A LR 8 5 BT 4 A R e, T AE— B AR . SRR
=N RRABRBERN, —RERNRRBSHERRR—HE, ERI (RHL)
RFFFERT S, ERFEAEEERMEE, EHEHEN T AR ERE, DA sin
X, MBERELE, '

HAERMERRRKTHHOEW, WH 1395 Fik,

k- -
—Nrg

4

E 1394 BE_HBILER B 1395 HRERZEDBAKTHENTELE
EMHANE _
RSB MINSERY M, W BBMOHFENSE, BENE NS RN
HMNEE, YHMTXRE.



13.12 R, BHFLRFEEIRFKAATE 363

NW,
Ao

M'c= Nya -
_ (13-271)
= Pctg( Yo — Z_:}
AF wW—BREREZHNE (TR MWBREETE,
Ao_‘ﬁﬁﬁﬁmﬁo

—_ 2 .
BRAT AW, R M+ M= My = by, L2
- 1-2
( ¥s ™ ﬂJ =2

Ag 2
BWE,
2 —Izr - I[ctga Yo — —EL; + %]= 0 (13-272)
BT LRS- 15,
" b Wo_h e A1
B TERRE: =5, 4 =¢ (MEEHBEW): Ha-o0, £=L

(13-272) AHPTHIN - 0.267, 8 +=0.2141.

LA, TR (13-270) REH - ERMEMX, # 2~0.217 KA %
BRMA. —BRIRE LR, BRI HAANE AT FRS RS, BRCES
HEBRME/NT 0.2077, TFE (1/5~1/6) M,

(B113-40) T HBFEBEELRE, Kom, ME X 600x300 (B X K) mm, LHH
KER, RASRER45'fH, ZESHEMR, ﬂﬁi#ﬁﬁfnﬁg

(8] ) AHBRREAEHENL,

z = 0.2072 = 0.207 X9 = 1.863 & 1.9m

(2) ZBRRRAAKEHERB:. H (13-272) 5.

2 (0.6 M) 99_
x —9x—9|:ctg45( 2 "6 +4]—0

22 -9 -22.05=0
. r=2.0m

13.12.2 R, BRFFREAHITE

R, EMBRNNSG, REFBRENER. 5RO DRSS KT A I
% —BRTETRHE (B 13-9).

s=2..1 5 (13-273)
n  sing K
Xil}: PO XS A K R R 3 T
" Nj = Scosa (13-274)
N, = 2Scosa - oos'g (13-275)

AP S——HBRIRZHR;
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(a)

B 1306 R, BXHHREBRAHHAME
(o) NERRER; (b)) DXARER

Q——Fr AR, WMAMMLES;
MABZ (R) B,
@ mESKEEIS, —BH 45 ~60°, BARNTF 30°%;
Sy—MLBIBMBL B (kN), THRLEABRRHEREEES, BIE
fol¥ S, =0.542 3 5;
d—NLBHR;
K—EEEW, —BB6~10;
N — RS BRI EES,
N,—— BT R EMEEREEN;
p— W3R M R RAFHBE ML, _
RAEXBRER, ARMWANSTHHNES,; RABIXRELZRERAL, BELE
ARKFIfFER M, FATHE 13-33 BH,
BERBH S EHTRRERNERE, BAE 1333 FANKELRESENR R,

n

BREFAKERMEA SRR 1333
RRSHALIATIHA o X R A IR BRI
: RB#H S MBENKTES N, S

25" 1.18 1.07 0.59
30" 1.00 0.87 0.50
35 0.87 0.71 0.44
40" 0.78 0.60 0.39
45 0.71 0.50 0.35
" osp° 0.65 0.42 0.33
55° : 0.61 0.35 ' 0.31
60" 0.58 0.29 0.29
65 0.56 0.24 0.28
70 0.53 0.18 0.27
75 0.52 0.13 .26
90" ©0.50 — 0.25

(B113-41) EFERREH Q=-80kN, BANERRER, HBRSRATEX
AR 00, 600, 45°, 30°H, BRREMBESHXDEMNRERKTEEN,
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[M] HEESH Q=80kN, n=2, ﬁ(\it (13-273) AKX (13-274) 5.

e .
42 =90 § =505 = 40kN

N1=4000890°:0

e __80
M a=60 S= 75i60° 46.2kN
N =46.2c0s60° =23.1kN

80

M a=45 S =5 a5 = 56.6kN
' N, = 56.6c0s45° = 40kN
5 g =30° s==30 __gokN

"~ 2sin30°
N; =80cos30°=69.3kN

13.13 ER R EHE

13.13.1 BERFEHILITE

BREGHEE, HZORS—BALEKZE, THEBHR, WERENE, RERM
SMEENERET RN T AL (E 13- $ 5

97), MBHRESHEBHBRZ2H R,
FEBR, THRE, BRERSNER, ,/<jfé:1j>\3>xx
M-KEER, BRERKOEE n¥ | f { f f
1738 BB B IR, p 7 2 P: P
—, BERN 1397 BESKMNZHRE
FRERLWHENERTFRYA
oW
FRHF RIS SHR P, =1.512 (13-276)
T AT i P AR P, = 0.5P, (13-277)
Kb 1, —— TR 2 BE;
Q—RBRENRES,

L—BRABE (BKE);

15— BRI A,

HERBHERSOUE, XKEMEHETETALNFR, TREGSBHREFE
HERN S, HEWEER P, P, 1 s MEETERE, A—RREBHENIMN
AWFHE, WHEE, REERERES, PIREBLE. TRHENND, UHSAERHE
THRERSE. W AN LX#TRE, AR BN A BRI T Kk S Re 5%
HHE,

BRSO F R R TR,
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13 #MTELTE

N < f,As (13-278)

AP N—BHBH, N=1.2N,;
N BT AR R iy

Iy

A,
iR
REBRER
- R

ok 430

SEHL 5 A4 SR BE A 5
RN, LEFRERBENRGRER,
KRG A DMTF LR EHRBGRETH A, B, A <A, WTHE
H, BELNW, THBERBUNESEAEBE,
aREEN
MWK TR,

W = @ 2 2.7 +0.1 %],

="

(13-279)

AP wo— BARBEE (mm);

Qe

o

AR OERY, EEIMOBRHE, Wa,=2.7;
— RN RRIRBG BRI R
0.65fu

PteTan

¢ =1.1-

%¢<0.48, My=0.4; Hy>1.00, Ry=1.0; SESRSEXFRNHL,

By=1.0;

g

L1

BB ERES, 0=,

A,

—BRERABEIE, p.= 7

A—HEENRETRATE,;

v

[4

SRR UNBGREFERYE, LERATHRL, By=0.7;
BSRAMZRPAHI AT R REHHER (M mm i), % <20
B B c=20,

[$113-42] 18 BEWHERERBFALAER, BEEHN49.5kN, BERELER

£HRTm
BRBRY

{#%]

H13-98, BEBHELN C30, EEUBEB R4 O 12, £, =310N/mm?, &
BLZNETERIE,

vaPavGi|

A=93kN T P,=18.6kN T P=18 6kN FPJI]S.GRNT P,=9.3kN
_!, 4, 4350 | 4500 b 4500y 4350 |
1 1

B13-98 18Sm SEERRTREHE
(1) BERHE

B Q=49.5kN, ZhR¥EE 1.5,
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_1.5Q¢; _1.5%49.5%4.5 _
Y A T
_P2_18.6_ |
Pl‘z_ 2 =9,3kN

FRER, SREBRFOHN S b

_1.5Q 1 _1.5x49.5_
S= T TGS = 2x0.707 - 9%-5kN

P, P SEXNTEBRENTESFENEZFAL, HEBEEEXS,. S,
R,

sma1=%‘(-1)$=0.3713
siney = 1_1“8%% =(,6050
9.3 9.3

" sing; 0.3713°

_4.35x9.3  4.35%x9.3
Sz_1.884sina2_1.884><0.6{)50_35'5kN

B S, M S, FIBAAE 35.5kN fE0 i AE, WML ZRAGRE.

, _N_1.2x35.5x10° _ 2

- EERAEAS R4 D 12; A,=452>137Tmm® KL
(2) HERERE

0.65%2

peow 117 0.0093%78.5 0-68

 Blg=0.4

Woy = erl ‘;:—”[2.7c +0.1 é—] y

Pte

78.5
2 x 10°

= 0.066mm < 0.2mm WREER,

13.13.2 BAR&#FHAnH

PAHRELER—BRETEMERERNE, BELXABTRERHR, HRAE
¥ EREBSKE, BERKENEMNADSEARBRAR, iR THER, Hibx=ER
Ak ERH#THIRRE, PRIIOFENT.

—, REREERERNME

BEBEWEE, REWKAUE, HE. BEARERS, —Rism BRAER,

12
(.0093

=2,7x0.4X [27X35+01><

)x0.2
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KA 2~3 KlER; 18~33m BEHR, RH4~5 KER,

=. SHiEENE

BEMBHEN, STE%s), TEREME, NN EELBREFEIMEHHERH
Hl, NBRHER FEXETFE/AMREMNAE, (FHEERLZAWER, RERRLHE
MERY, BE-FNBTAEN, H2E1.5 03 R,

=, i{HHAN

WAGHHENE, BHENF-R, —REEREZUNESR, HRREFIEIEE
FRASHAZE, ASEIRENSEREITELETE, RERSTHHETERRE,; —
R ERR CHUAER TR, HEENR B ARAEZE, EREUAMIEPER, £
BRIEALT, MEA—RNLEELETHEFERDRAR. HORHERS, GALE
e BT RSN, EWrTARBRLE AR RERBRTSMIER S,
MRS EREENO TR EHBRR ERAFMNEE, b THEWRYE, WS
itH, '

M, BERRAREFRN

AR FENBERER LZAH bR (HMEETYESHERA « =0 6)) HFFR
B, NETEMRANE., BEXR, F-HWHEERIZEERIRITERGE, BNEE
S, ARHBE, ANERRBRAZHEI o = orcrg| &0 (Ha=p, o=d5")
LESRATERERRELAER, UHABRRERELEM, BEE, Z5BEK
45°6f, TR CHEN, TEAHEME/NMEE, AREERERMHTR («=0) R
BRAZRFSHARKHRE, HERBHEEN, —RARERTHMNRATAREHRTT,
AUREREER, XIEFTAARAHETE, BOBREHE M,

(13-43] FHAEBRNT) 18m AN AREFITREER, HILAR-THE 13-
99, H#HHRT, RE, RHHARERNE 13-34, RE4 EHHERBEKE, 2R
BELEESFSEN C30, KENBEBEADHBESERN 70%, HREN1.5, B
AR SR EA N REMRAE,

BEEFERY. REERER ® 1334

455 EHERF (m) KE (m) HrRH =8 (m®) BH (kN)
5, 0.22%0.22 3.070 4012 0.1486 3.72
5, 0.22x0.22 3.092 4012 0.1497 3.74
55 0.22%0.22 3.092 4912 0.1497 3,74
Fy 0.10%0.10 1.884 4910 0.0188 0.47
F; 0.10x0.10 2.413 4 @10 0.0241 0.60
Fy 0.12x0.14 3.546 410 ¢.0596 . 1.49
F, 0.12x0.14 2.640 4 ¢ 12 0.0444 1.11
X, 0.22%0.16 4.350 6T'12+4 D 10 0.1531 3.83
b’} 0.22%0.16 4.500 6T'12+4 310 0.1584 3.96
B 0.60%0.22 0.500 6 B'12+4 O 10 0.1056 2.64
f it 1.0120 25.30

(Bl () AHHE



13.13 BE DR HE 869

C 8 D3092
8
"

p X % x 4500 4350020 2
1 |
;50{1 2850 |1s001500) 3000 | 3000 ‘,ISOOIISIJU' 2850 l_
X T * +
L

1890
2640

—_

50

18000

B 13-99 18m BITA BIRLH B R LR
BEREERSHTEMBEZAHENE 13-100 iR, REREHERRNIS,
EREZEHNTEERN CERINERHR1.5):

Hi13-100 RBEHREFRBRSILEHHEETE
. 1.5(5, + §; + Fy)

9,= g2 % 2
_ 1.5¢3.72 + 3.74 + 0.47) = 5,95kN
_1.5(S;+ 83 + Fo + Fy)
q3= q3 = -9
_ 1.5(3.74 + 3.‘7; + 0.6 + 1.49)_ = 7.18kN
_1.5(S3+ 83+ Fy)
Q4_ ) 2
_ 1.5(3.74 + ;.74 +1.11) = 6.44kN

. mRKYERNEA, Ba=45
g B=arctg %%63"
ERN, FEREHPHEBTLER, BEEB. C 5E, FXEBEEPLNKEE, #

LR, RERKWEN P RS, REHETEEEG, BRHRRUS. TRURME
T HBRBAE, TR\ P ENT.

1.14P X sind45’ + 1.89P X sin63" = 1.14g, + 1.89¢g; + 2.64 X 44

2

=11.6kN

M p -l14X5.05+1.89x7.18+2.64x3.22
1.14X0.707 + 1.89x 0.891
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KERRS, b EBERVEIFEEIFF, HAERNBEHT A RS RN
SEE. ERBFHTAHAENSEERRREN, —RTFRE, HMMLHE, LET8
HRXR (H13-101), BERFERITBRUNE, BRARUIUNEFHR, FRT
REMERITA LEAEN (BAHHEHR) AEFAE (—EEH) SRIGEFHR
92+ 93+ 94 RARFTHEBHD N,

IR EEHR.

L.5(S,+ S5+ S
_ (IOSLZ 3) 15(372+g74+3741_186kN/m

=7.85kN . =8, P)
P =783 R =B.75KN '\-A -6.92kN-m —6.62kN - m

§  a-tsekim SN
Aﬂ_iiﬂf I EEEEREX iﬂBHHD ,sﬁajﬂ]ﬂl[ 02K
! 2
J,L 3070 —811' 3092 C,!- 3092 1’- A125KN-m -4 54kN.m

“ +3.02kN.m
(a) ] (b)

B 13101 KABEN FRHENE
(a) HHRMME, () WEH

#WRB. C&, RRPHEES ML, BFGENRNT, HEANR.

Pp= Psinds’ — 1. 5%= 11.6 X 0.707 — LS—XZ—Oﬂ
= 7.85kN
Pc= Psin6¥ - 1.5 E?L;—E!
=11.6 x 0.891 — 1'5“"62* 1-49) _ g 75kN
R
_ L
R= g X 2 Pg 2 ><2
= 1.86%9-7.85-8.75 + 1.5 x 111 _ g serN

4
B TEHMRNE, RNABEEER, HHXRIE I RERETENT.

M, = 1.5R - S(1.5) =~ 1.25kN - m
=3.0R ~ 7(3.0)* =- 6.69kN - m
M, = 4.5R ~ 2-(4.5)% ~1.5Py =~ 4.54kN - m
M¢ = 6.0R ~ 2(6.0) —3.0P5 =~ 6.62kN - m
M; = 7.5R - %(7.5)2 ~4.5Pg+1.5Pc =+ 0.29kN + m

Mp = 9.0R ~ 5(9.0)* + 6.0Py + 3.0Pc = + 3.02kN  m
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AHENBASEEAY S B4, M=-6.69kN'm
(2) BEBRN

_ Mp _ _ 1.2x6.69 x10°
Fembh® ~ 16.5 X 0.7 X 220 X 185?

HHB 7,=0.951, 2012 A,=226mm?

M 6
Bk 1.2X6.69X10° _ 4,00 02 ¢ 226mm?

= 0.0921

aq

A's =5 Foho = 0.951 x 310 x 185 -

(3) BRRBRENHBETNS

__ My 6.69x10%
% T 0.87hgA,  0.87 X 185 X 226

BREER,

= 184N/mm*® < 200N/mm?’

13.13.3 BRFESEANE

EREERRE, BANTEARRRFEEANZAETRROES, WARA
AP, SEAHTFRNR (H13-102):

P = 5lane + 50B) (13-280)
S, = 2P (13-281)
K a=zarctg ?1__’;;
B = arctg“—'—“‘““"h ~ (ktlz-!- ha)
X¥ P, S;—RERAT;
Q—EBRHALES;
as f— MRS ELZHR
fa. et .
- ARARETAHR | B 13102 BRRKAHIHENE
a-Fg=K:P (13-282)
1 a-F,2K- 8§ (13-283)

AP F—RLBHEMHLT;
ERAMBHRIAPHBER, M 6x19, 6x37, 6x61 HLARFHIM
0.85, 0.82, 0.80;
K—WefREREeRE, B5~7;
P, 5,—MENRA, : _

[#113-44] EBHMERRABEILERYN ,=1,=3.0m, k;=1.89m, k;=1.14m,
E=6.0m, «=45, BREHS0kN, HTHRRRIAERE.

(] g ERLTRARS.

6-(1.89 +1.14)

ﬁ == arctg 3 60

a
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_ 50 . _
A& (13-280) P=3 (Sin45.+sin60.)~15.9kN

BRIR6x37, BREREM =0.82, ZLEBM K =6,

_6x15.9 _
Fy= (g = 116.3kN

B ATUHLIR BE O 1550kN/mm?, #15mm AL A, F,=132kN, TRUHEER, &
%ﬁ*#ﬁ:%&%fﬁmw% W% A 6 X 37, $21.5mm ML H, F,=270kN>2 X
116.3kN,

13.13.4 EREHBH

HHREE L REBERE, M KITTHBE, BAoSTA, BETH, WREE
T/ Hif, MEMREREFEEIADRERIE, dTRE (BF) KEAEZHEES
TRZMRE, —BRBERE (%) LEFEAXR, EEBNISEBATERHE -
TR, ZRBCETBREARBRKZ RS, ﬂﬁﬁf"ﬁﬁ‘@éﬁ”‘ﬁﬂﬁﬁ@%?ﬁﬁﬁ
BAENBENRARRE, NRELESETRRFRE,

— AR 18m BHEE (HHEBER). 30m. 33m. 36m BEHMER, FRAKER
B B 21m BERERLZRALEEEZER. ERIFRNIRMAE S S RAE 13-103
13-104,

B 13-103 E%Eﬁ%ﬁm
1—18m 3R, 30m BLiRmEE,; 2, 3— TR ANk, s

BREZGN, -BRRREERE, TEREMVE-ENTEN L, FTRITRBT
Rfm, RELBENHNE, ETER L, TERSFZHNERREER, £AFNEA
THZEARESHARBILE KL, BREVTARE, YRYEARARETER, L. T
HYRELR, HEREL. TENZELNEE, dL, F@Eﬁ#ﬁéﬁﬁﬁ%&hﬁﬂ%f“i
RIEE, L, THRITFMMS, THTRRN

KM < YW, (13-284)
AF M—EBREWIARELHEESE,;
K—3ih &%, W1.5;
W— L., TEFX « MBEESE;
y—BEENENBERE, Rry=1;
f— k. THEFREELROIHEERIHE,

[Bi13-45] Tk 5 3om BHHREELRYE, ELRR_EEHE H12c8

ENEEERGIE, WHRTEMITANE 13-105, DB AE SN 158kN/H, ¢
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— ro
m\_l_?; /mél_g
g =1 R
|sgg, 5850 5350 150 130 6150 00 61350 150
¥ 13000 t H Ilimoo l l
1

1

(@) (5)

ol
<~ I g . Li% 150 smosig 5250 szsoE:EEswo'SOU
150 | 43507 4500_| 4500 %> 4350 | 150 ) = §3100 4,

18000

|

600

t
31

1430
2900

() ' {d)

/<7<7Lﬂf

1 50 63 50

3700'-390(]

1500

15000
(e)

13-104 BRERREERX AR
(e). (B). (¢} HLIERHE,; (d) WEER; () Wn HERIERY

=5.3kN/m, RELEBESE N CL0, F,=1.8N/mm?, BRE N,, N, &it#am b4
B 47.5kN Fi 48.3kN, HRBRHREEH AL . FRFREQBENTRE,
(] WEBEREHEHERTEENEETENIER R ZFHEIRE,

WL, TREEAEREAMBERATRRE L, RBFNIRRIINZER IMEE,
(1) FREZEES (B 13-106),

—— W % g=5.3kN/m

—

o
K

1900 1100

1soﬂ 4350 [20001 | 2500 ) 4500 Llsoo _ l A {,B L
15000 6350 | 7000 1500
b K} A B! A
#13-105 30m BEEBHK B 13-106 FRWBEFZER AT HEE
2 2
B SMg=0 -1—25—><5 3+ Ryx7- 23 x5.3-0
RA = w = 66.6kN

(2) HHE A, B EMIESE

2 2
M, = Qé— - ﬂi‘iﬂ = 106.85kN - m

2 2
Mng‘é—=5—'—3—’§ﬁ=s.96k1\1-m

(3) WA A EN,. N, TR LZEF N, M3E (B 13-107)
N’y = Racosd6’ = 66.6 x 0.695 = 46.3kN
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N’; = Racosdd” = 66.6 x 0.719 = 47.9kN
= J46.3% + 47.9% = 66.62kN
(4) RASTRESERNIBEAN N,
N; 8 N, RIS

BREETE M, M ER™ L8N
N,

M . k) 4
Ny, = =28 = M = 46.5kN M 13-107 A K¥EAHHENE

BREZFRIIS N_,=N'1 ,+ N,
=66.62+46,5=113.1kN
EREREBREGGEL, WAN<ohf BH, M K=1.5, fu=2.45N/mm?
’ KN, , = 1.5 x 113.1 = 169.7kN

Bhfy = 22 X 35 X 2135 = 188.7kN > 169.7kN (7[)
X : N; = 47.5kN > N';( = 46.3kN)

N, = 48.3kN > N';( = 47.9kN) (#%E2)
(5) REBREEMNWR A & SSB|E . FRIFHRA
BLO1A B—HItEk, MR A FIFN, ,SERER—MEESHRI%R, W& AL,
L, TEHBERERZHVASBRTENER, MWITHR (13284) BR (H 13-108).

220

B 13-108 BESSHEEE. TRALSREMNHE
E ¥1=125¢cm, y=115cm
JEREE S-S, LT « MMENE (FIBARH).

33000
190()!_ 1100

_ bh? 22 x 35° 2
L= 95 + bhyf = 557577 + 22 x 35 x 125
= 12109854cm*
_&h’ 2
I,= 95 + 8y}
_ 22 x 428 _4x3.14 x 5 2 3.14 x5
="y - t(22xa2 y X 115 oA

= 11317534cm*
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_ 21 _ 2 X 23427388 _ 3
=% = 240 = 195230cm

KM =1.5%x106.85 = 160.3kN » m

W o= KM _ 1.5x106.85 %1000 x 1000
W 185230 % 1000

=0.82N/mm?< f, (=1.8N/mm?)
B, BREREL,

13.14 B REREHE

13.14.1 AFHRATEKTREELHITE

VRIS, WEREOEER, i, BRE, BERANTERS, dTHBEM
BRHBR, MASRERE, EFITEAR, FHPHZHEBORM, REAHE
BREmR, HE8E REURENNE —RERAEREREREARNEN
AFRFF, ERHHYREBECHARSEASEERNOTELRE (H13-109). RABRE
A, BY, RERE BASTRE TERE, SHEM. £4%KL £I8L-
ZNA,

A A

T Iw

RSB KK
5 ) A"A‘J:"A’A‘A’AM 3

B 13-109 AAFEITBER SR LN
1—- AW 2— IR, 3— Bl
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FIAFTRE BB A a0 S IR I, eI R, RIS
ERAR MR, HERERNEONE, S ANRFORE, RS ERE.
R, BABNNATE, REREANEERITAA, HRNRE,

—. WEDARENER

REE, BRMANRASRE, RIS, WK BEAMBEORRE, TRMA1-
s BHEB, AFREZANE, E (S5 X0, FRRYAIME, RES
B, FERTES. SmANN, —REAFRITETFBEL; FERE 3. 5m M L6,
WHXTHELRANE, AHXARERFVAA, ENESHFEER, ARZAR
WX THE LM, AFREFHEEES, ERRBENES X SREA—RE L T
MBRTOMS AR, BESRITNER, RESRR O RYAE, B, BHR%
HAERM B SKTR 60 A8, ERFREZN, WEREER SWEERE, —
B R R R R R,

= HEENEO SR

RS EEREERNME, B CBHT BATE WKE (8 13-110), B M, =
0, HHELAEART RS,

I + by + =0 + ofn ik
_&abit g ZG golp _ 2gd (13-285)

L

LQ

]

> H s 1 "] =
1 1 i T
= T ; =
&
L

—f
—

J |

I. h
1

I

F13-110 HULSBRRELHAESE
I. B. 0. NV, V—4&%8
=P L—2BELERE (B) B (m);
- G—R&RES (kN);
g1 grg—BEEEES (kN);
L el — R BEEREE (m).

=, ITRRFA S SEAanh

BBAFHET. SBMEAKHNAILER “B6et” KB T8” #ToRAirE, i
RERFHREZ IR,

L —RSBHLERITE (B 13-111a)

—RBLENRFAMFRNBRANETFTRTE.
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(c) | ) (@)

B 13-111 XA AFRITEESBEHESE
(a) —RBHARRE; (3) WAKILER; (o) SHMLER; () NAHBILES
OA—IBik (Bal, TH) K3 oD—AFIBTRE, 0—¥BEN
DX, DC. CE. CF, CX. CH. DB—§if&R

z BN O F, = % (13-286)
Fx
FREN AN F = sinf, (13-287)

NRFFEAS Q MEGNEIMARANAT, BERBTERN, & D KAINTH
FEREBN.

Q, = sin{60° — §,) F (13-288)
5in(60 + ;) (13-289)

17 5in(60° — 6,)
AW F,—& - KEHEEARS (KN);

F—#8BBAN (kN);
01 — R AHRBMMNESHERNATERA (°), THTESRERERS,
HAbF 58 X FRG.

2. FIRSHLERA (B13-1116)
P SBFLIR R ARHT P R BB P T RO
RBANS F, hZMy=0 #:

. LG
F= Lxsinel + Llsin(ﬁl + 63) (13-290)
FitE, RATRNS Q MBRMNDT K.
_ sin(6, + 8,) + sin(t?l + @y + 63)
Q. = T S “F (13-291)
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T = sin(60° + 6,) + sin(60° + @; + 63}
2 sin(60" - 6,)
AW 0. 6,— AR R aRANSHIA SR RNME R KA (), THTAR
EBERE;
—RARBHLERFIRBRINES (), WRHFEREREERS,
H 58 L.
3. ZEBHERITE (B 13-111¢) .
ERBHUEARITAANSHIERN DB TRIE.:
K#EAh F, & 3M,=018. '

F =

F (13-292)

LG
L sinf, N L ;sind;
2 5] 2ee( ]
RN N | Fo = F] (13-294)

=

(13-293)

L,sin8; +
2cos

RTINS Q. BB H T X
_ sin(8, + 8,) + sin(6, + 6, + 83)
Qs = sin(60° — 8;) '

sin{60° + 0,) + sin{60° + 8, + §;)
sin(60° — ;)

F {13-295)

T; = - F (13-296)

MARRA S (kN);
—ZRBHERERLR F, MKA ();
6, —NHmR F, GEBEMNEMH (), TEHRSAERERE,
KA B L FT,

4. MRBHeERiTE (E13-111d)

PR SR RWIT R ISR RN AR TFTAHE.

EERBAAF B 3M,=078:

AHF Fo

26L |
F = [L,ﬂnﬂl + Lysin(6; + ap) | Lysinfy + Lysin(d, + az)] (13-297)
el 3 | %)
BHARBANF,., F, N
F, = —& (13-298)
2eor 4
Fp= —L . (13-299)
Zoos(?z
WATEA0 Q, MEHBARS T, BHEARR=A8H8 FIHEAR,
AF Fi. F,—E8#HABMARN (KN);

b4 Os—AFIREHBEBE F, 10 F, SEEHRARINIA ) THITESRE
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B RE; o
AHRER BB F R F, ANES () THIFRERERERE,
A, AFHBFHRDITN '
AFHRATHEITH N R THTFRKRE (E13-112q);

R R
R
R.
8 ¥
. R
. 1

Q
(e) (5}

H 13112 AFRITRIETEMGR
(a) AFRFHERE; (5) ZHETHEME
1—i%%R

Xy~ ay

B Sy=018:

= —'—Q—'— . -
R A (13-300)
2

2cos
A R—BRAFEITFHNT (kN);
Q—EMT AFMIFRER (13-288) k=X (13-291) HEMEAS (kN)
B— AFHATHEFEA ().
H, BASTRERRERANAHHE
ST Lo, RTERSMBOCHORAT, LUNESEMET, Wi B E AR AR
*ﬁﬁ_ﬂ.ﬂ#)\?bﬁﬁﬂﬂﬁﬁﬁ%ﬂﬂm%&ﬁ, HEEHAAKF AR TR (B 13-
1125):
R, = Rcos30’ (13-301a)
R, = Rsin30° {13-3015)

Ko R,wxﬁzﬁﬁ:&tmr%amﬁﬁﬁ N s

Rmﬁ)ﬁ?ﬁﬁl\?ﬁﬁﬂﬂﬁﬂ (kN).
A B (48 HEED
BHI (28 RB#E IR TR,

T = TQCOSEZ ) (13'302)
. i‘:“F T—HHHL (ﬁfﬁfﬁ) WEAME SN (kN); '
—ﬂ“ﬁﬂﬁ"—‘ mﬁﬂﬁﬁﬁﬂﬂﬁ&ﬂtﬁ%lﬂ@ﬁﬁﬁﬁﬁ (kN);

[ﬁu 13-46) EE%E&%&E&%&H 27.8m, E ¥ 84.2kN, HA s B, SBREFEXR
HAHWME 13-113 Fimn, FRES.Sm, KME S 5.3kN, HAAFZBITFHT= A8 %K
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%, HIHAERENS RN RREHEA,

j 3200, 6400 . 5200, 4500 , 5500 . 3000
l l r !
. —
-—E_L i } 1 i
1040 2250 1820 1420 L 18'90
6400 4000 4 5000 6000
|
27800

B 13-113 HRIEH
[ 1 RO RAHRETRA
M 13-113, SM,=0 18 -
Jgl =18.9X3+14.2X8.5+18.2x 13 +22.5x 18.2
+10.4 X 24.6 = 1079.3kN * m

Z<1+JEHHEr’if§B€JEjJ
G = 18.9+14.2 + 18.2 + 22.5 + 10.4 = 84, 2kN

WS ELERMBIER L= 131923_12 82m

EHEBWESH 6 =84.2+5.3=89.5kN

_ 1079.3
89.5

BRI 9.5m BAFHH, BFBRHI5.5m, KF3.5m, XTFEWEHISKER 60°
kM, BRITTHARRTAZEREN9.5+5.5=15m, B TEERERLMNR (12.82m &
12.06m), &4,

2. & MBEWEITFAAITE

RAZRRB, HRNBRESCESWIENRBELEE (8 13-114), L, =23.8m,
L,=16.6m, L,=8.5m, RREER LR NS, FBITEREERSE: 0=29, ¢,=
24°, §;=30°, 8,=28", «=40"

L = = 12.06m

= I
* E F 8500 |
M 16600
-
_ 23800
} 27800

13114 ZHERRBESE
(1) KB&AWH. bk (13-293) #.

_ . ~ge , 16.6sin28"  8.5sin(28" + 40°)
F= 1079.3/[23.8511129 + 20020°  + 20020° ]

= 54.29kN
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(2) /MRAA: xR (13-294) 18,

54.29
Fo = 50820’

(3) B (REH) HAENH. HR (13296) B,
sin{60° + 29°) + sin{60° + 29" + 30°)

= 28.89kN

T3= sin(ﬁﬂ' _ 249) X 54-29
| = 173.12kN |
(4) ERTAFRITFHAAG. B (13-295) B.
 gin(29° +24°) + sin(29" + 24° + 30°)
QS_ sin(ﬁ{)' _ 24n) x 54-29
— 165.46kN
sin'g - 29 755 = 0.2895 g = 16°50°
AEZWRITFI|FANER (13-300) 18,
: 165.46
R = 5 22005 = 86.43kN

(5) WFERTEMAMS . AR (13-301a). X (13-301%) 8.
R, = 86.43c0s30" = 74.85kN
R, = 86.43sin30" = 43.22kN
(6) BHYBRTH SN, AR (13-302) H.
T = 173.12c0s24° = 158.15kN
KRG F, Fo. TUE, WTHE13-4, F13-5s RANLEHER: KuRfmEasni

BARRSR, SRED. DR AIR, BAERD Q TH “13.5.2 ATRI BRI

—WHFEEHARARE, R T UK “13.3 #fiHR” —WRAME, & Ry THAE
BB AT AEREE S TH AR (SUN) IRMRE (%),

13.14.2 BBpRATEA T EB R M H A

REBM ARG WL — W BT, FAEEE, S rrfkaly
R, MEHUEIHRANAEERRA (B 13-115). FERARERLR, #
A%, PABE, HIXLERNR. EIR ERAT REERSEWEEL, :&#mﬂ:ﬁ
LRy ONoR: B b R g g
TR RRIERNER A EREmE 13-116 Fim. HHEABEREER (K,
TR BE. RERTEES. BR4H, MKRESIHHE,

—. ERENANER N

BARERXGH, BREEXESBNRAAREHBENNE, AMmMETERE
REM AR FERERTT, BAMNENMERTAHN ccams| = | 0azmsx | B
| Mcam! = | Mageux| e HRR[ET A0, A KEABHERR, WHIERZ R
LHERERE, RMEIGAEAT, BBERYEEREH,

YK «=0, M.
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H 13115 FTERF S R i
1— BRI c— R, 3B, 4—IBIRGH;
s—&ﬁ&ﬁﬁﬁbﬁ; —I M AR, 7T—HEMAE; s—INAhF R, o ML W
B . [

c o ’ B
{a)

A 13-116 MWKITEERERENFHRTH
(a) EBRANRN: (b)) BEESRH
1—#R; 2—MBrakBaEs T

G
sinf

F=Fuy= (13-303)

NBEEEBRNETHE,
F=K-:F, (13-304)
RH ocamr Iazon— DHAERIFH CA, AE HBKALS (N/mm);
Mamixs Mazom—— R BINBRPFH CA, AE BBKEE (kKN-m);
G—REN (kN);
N—AERTREHNS (kN);
F—ERMEERES (kN);
Frn— BRPEB/INEEREES (kN);
F—RRPEHMBERN (kN);
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R SHENIA (°);
p—BESRREER ()
K—EZ&RE, —MBB K=2.5~-3.0,
=, WFE4, NeRss|h T HR IR
B MR R R, e, IHEREEI (RE%E) R EES)
AT HERBRAWRERTRITREN, RAMBEE R XE3, R BHEE
AT, —BEEER T/2 BT,

13.15 FARILMETIHE

HERARBRELERMRELRE (FERLRRE) W—HERNEL R, AK
BB TERRR. Sl TER, FBRHFET, LMETEREELEHTETR
B, DHEBTEE, PEETAETOIET, DpPhMssisRE, feEssns
BERREER, REEETERAEL—-SHREEARRE, UHETIIHE, AR
AHEERREAADNHUE, FARERERERR SEEREK, FHRELS. X
EHE B, THE 5% WK, BMAOBEMY, BEFHBEE, HITXW, %2, ¥
AT, REIRABANEERE, RAMESTRE, BHMEETHSRA;
B —EHEARE, ERBEATEREWNCE, ARRANBTL BREKTEE
T.

AR TR BRI A GH, REMMNRRIUREF TR AT HAR
B, URETEEEATE, BTHERS,

13.15.1 RARERHHL

ﬂﬁﬁﬂﬁ%ﬁ%ﬁg.#Hﬂﬁ?ﬂﬁ&?ﬁm\%ﬁﬁbiﬁﬁm\ﬁﬁﬂﬁﬁ
FRAN., A3BET LA, HEReEns® 1335,

FEE K ERERPEE : % 13-35
"% &8 BERE (kN) WFAEE (m/h) R|AEZR (mm)
FTHRETRFR 500 1.45 2058
BB LA AN 150~200 ©1.89 <10
B S RS IT R AL 180~250 1.4~1.92 <10
500 0.56~0.60 HEARE -7

HB3METHRE

FEH I THRVG o MR AR TR IR EANITE, DUEEREERARE,
PR R0 E R AR B EAR. TR, TSR AR SR ) R
21, RASBGRRS S A RRAERFIEMR NS, —RETE TR,
Q = K(gq1 + ¢2)F
A Q—BAVFTEZH A (kN);
g RABEHEHERR (kPa);
o HBIHER, YTEEREMEBRAEHER, W1.0~1.5kP; HTER

(13-305)



884 13 #&HFELE

AR, H0.SkPa; A ErRAIA A0, BAEXT 0.5kPa;
K—&A¥K, HSERASEPHRS D ERAEZRENS, BiRshigh, FREG
#, YBAEFEHAE 10mm UTH, K HAR1.3~1.5;
F—RAVFHEAMREEE (n?), TEUBESEN BB SER,
wEHRZEEEH BRRRKE, BANHAE BN, —B%E0.5kPa AT,
ABIyKT) 0.75kPa, BITXFMES S AEFBRERFE, HLEsiAMEAEREN
AZFD, —BATARHA, BNREEZIEE, TRERANAEEANEEIA,
[$113-47] BHEARIBHEMI TN 6x6m, BERMEROZEEN 18cm, #
R 250kN BEVRRRITRAVES, RERREANEREIRZTREER.
[B] Hgy,=1.0, K=1.3, 7 6x6m EMABHme, FREAHBEAHRRERX
(15-305) 8.
Q= K(q, + q2)F
= 1,3{(0.18 x 2.5 X 9.8+ 1) X6X6
= 253kN = 250kN EAFHWEER,

13.15.2 A EHHE

REHENFERAGMEROEETR, FREWORETH, BRREBLEAA
RETH WP, —KRREMAARE V
EUEE, MBI §—KRREH —
DURNGR R, F T B AR « ey

d
R, BAREEY R, oy
—. HRNERE % f

—
o

REHXITRARAENHE 13-117 iR,
PAGH R B ARG SR TR, L H R G
KE o +d FEADT 100mm, HiHHEE 3 /
H.

lo=%+d+ % (13-306)

A —REHBRIEEE (m);
a— MR KE (m);
- d—®REEZE M6 K B ay =
25mm; %@-
b—HRE (m).
=, Bt '
REHNEAR THRTTH. B 13-117 RESEHEGE
N=(q1+q)F+N,; (13-307) 1—H; 2—H; 3—KEE
AR N—EREHERZNETR (LN); '
gi» g—HAENEE, BIHR, HWER13.15.1 —F;
F—REHFHAAMREER (n’);
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N—RBERGBIS (kN), HREE. ERGTREZFFIIENXRT
5, BoRZEWH, ABHHMMAG,
=. AMtRERERN
Y B RWEERNA K (A13-118), XEEEAE FHHE.
Mymo = K% A : (13-308)
A Mpgo—— X8 B HC HEE (N-am);
K—XBSHERY (TE (RGNS IHET P, SHEERXE
Tifas M X EBERBR);
B,—RHIRE (N-cm?), RERAGRBFNARINE, B,=0.85E.];
(13-309)
E— B iREE T,
I—SRRBEREE;
I— R EEE (cm), BUEPLRZRMER;
A—EHAREER (eam).
Y4B AMEERNA B, XEWHTETRISE.

Qg = %3, . Qpc = M_B_,_.'}'AJE (13-310)
AP Qpa. Que——XH BA. BC K (kN);
Hib 5% L H6E.

TR, BRAREERMMA Ni=Qua+Qx

AERSROTRNY N/2, BABERY N

REH—BMRATTANR ¥BR LB .C D
FHHEN, SRAGSEHMEER, T ~m=t | T
MRS RS, TELFAMEAN 1 ~

b |

bkl '
[B13-48] GEARITENLNE, Me

PN =B, BFRYTH 6x6m, HARE R < ¢ 1R -

BEX 200mm, HEARE A 400mm X 400mm, W

REOMBERN 10mm; REHRXBEIF
A, HOLEREBRITE F = 215N/ mm?;
W HEBERIHY £, =125N/mn?, #BIRBEHBESSR C30, HBMWEER3.0x10°N/
mm?, KAFESTIRBM 1.2, UAMRSAARLEM 1.4, REATFRNESHER
RS Mg h, RESHBEDKERY 100mm, RSEHEBRK 25mm,

(#] () HHEEE

AN ERKE a =100 - 25=75mm

REHERHHEEEHRX (13-306) &

13118 WER RS RO TETE
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7—35+25+‘16—0=117mm

£0=‘%+d+%=—'

(2) HEEHRSAN

BRAE  ¢;=0.20X25=5kN/m’
IR,  g,=0.5kN/m?
AREHFHANRERR F=6X6=36m?
SREMME, B (13-309) 8

. 3
B,= 0.85E.I, = 0.85 x 30 x 10° x 800X 20°

12
= 10.2 x 101N » ecm?
U B AWEERY 10mm B, XETHEY.
B,

M=K-7'4
HETERETUEESEZER Y RRRHN I ETERBARPES, Kp=3.6; K
=7.4 ,
%‘-g—fgl(%—lxl = 102X 10°N - em = 102N - m

_ 10.2 x 10"
M. = 2.4 % 04 % 600

 REEEEE. TEWHHR (13-310) B,

B
MB=K3-?§-A=3.6><

X1 =68x10°N-cm = 68kN+*m

Quc = ———1026* 68 _ 28.3kN -

TR B AHAEEMmMIR,
Ni = Qpa + Qpc = 17 + 28.3 = 45.3kN

AR R BTN

N (1.2x5+1.4x0.5)xX6x6, 1.4%45.3
2 = 2 T

REHMBREE
M=

= 148.3kN

N |2

+ 1 = 148.3 X 0.117 = 17.4kN - m
(3) BEEH
AREHEM12 FTFH, W,=9em’; I=569cm’, S=62em®, t,=0.5cm

ARBENEN .
M,= fW, =215x95x10" = 20.42kN-m > 17.8kN-m W

HHBRERE.
It 569 x 10* x 5§

V=/fg = 18X o0
TR AARAE, FETEMEAR EinERREE R 8$mm BRI INRHTITEE

= 57.4kN < 152.3kN
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71, M ¢,=0.5+2%0.8=2.1cm, M,
569 % 10* x 21

V = 125 X 62 % 10° = 240.9kN > 152.3kN
FWREREER, |
13.15.3 BRABRBEFRZLBEN
—. ETHEERN

AREHERABGE, NAIHNEITRAPRTATESREERE, UFIEELE
2. REMELHLETHELEMRIGFHAE, RAEHERRERTIHHRERE
MEARSHTRNE, HiTHHETR—-SEEH., HHEESHATEARERKX,
MEREEAERAER (WATALRESRERK). BERAEATELS AR ER
LDEBKEY o REH, HAXH.

7= _ ﬂ;} ]
10a,ELT?

AF r—WHEHERRBSTARE, #1.10;
F—R®AFRTABMITEEEHR, HiTRLE;

%ﬁﬂﬁﬁﬁ*ﬂﬁﬁﬁm&ilﬁlf’ﬁﬁﬁﬂﬁﬁﬁ; AR B o SHEEBRIEE

Bk ZH, B 1336 RA (o=, M WHERRMRNE N RS =%
MRRRATE, N NEAERAM, M. N WHEARLE);

Iz
1]

. a,

a, i

® 13-36

eofh.

0.05

0.10

0.15

0.20

0.25

0.30

0.35

ay

0.776

0.715

0.668

0.631

0.601

0.577

0.555

. fn/kc

0.40

0.50

0.60

0.70

0.80

0.%0

=21.00

a,

0.538

0,509

0.488

0.4711

0.459

0.447

0.440

B oo WROHE, HBE (13316) HNMHRBRABEESERY LOE, &, BANSEIOHERKEH

FAH B, A, SRR,

Eb— R RA T HE R0 L AR B |
— R RTAE R R L RERE AR, B 1= D L, B,

iy

—RRIEFREBFEABENBERERK, SRABHEENKL.0,

n HRFETTAER;

HEKE, —MR,=2H,. Hy (CREYRERE T REHE) & Y%
HWMBERENBERE— B ARG 38R ALK ESRERE - ¥ E
MIREEE 2, (B 13-119a); HFERNEERANRE, NRBAVERSE L1
WEMEE (c (B13-1195); HETH--BREEHES R, BREYHRE
FE R APl e, W, RErE 13-120 R {5 '
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.\r_ - _I. . _.L_______
Ga ¢ -
HHES 4 ‘ 1=i;
| g o -‘r'* i
- *‘_‘_*? o J T =t
IEkain ||
F 7 ‘i"" ﬂJ?l? t+ - -+~— 777y

(&)
H13-119 WERMEERAREHHERE
(a) MEH; (3 EL£RZAN
RBH p HRHBEARKT 38, RABERLIE, NYEALRRTRATY, S4E
AT BRI R R R Sk A B,
BEER, KREE-RREAIRUE (D), HEARRERARSEL
FE R ERE, RS ¢, WRAERAT I, EHREES, MRIUER; o<
7 WTH-SRES - BRBLNE 5 EH. MR 9<0 K >3, WRE%GTH
$—RWTEOEE, SHEEEELEEST 10N/ mm? Mk, S5—RR5EE RS
i, BRAVULER: REHEAEREE=. WR... KR 4 H,
1. IR F, 8w
BRRERENBEREEN, TENE F. BTALKNN (B2RE 13-119. BE
13-120a):

—

{a

Fo= 2,6 + Gy + G, (13-312)
i=1

I [l 9

il

—

:"If*.t_If A iy e

(a}

H13-120 —ESRNED S MEE 8RR A H o 19 H
() ER; (5) ELERTFH

HERH—Z (RBR) REERATAEEBLATRERSYREBE T, TN
] FETHAAXTE (BE13-1196 XB 13-1205);

o
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Fo=Guti+ 2,Gofi + Goe + G (13-313)
i=1

A a B¥; . .
Go—— R ARG E M i BR A B SO HEM SRR AN EHRETH
8, BEATHREEME, BSEFAKRKO0.5kPa, FH2, F¥B 1.5kPa;
BEBIHRE—BRRRTFTRTA, ARIHRE;
Gou—EERAN—BERRIBRE (WRERADBER) W8 AEHREERE
RRENEEHE, HRIES G, HF; |
g—HEBEFRERR, YEXMM RN, BR13-37 (—) XA HFESAEWH
| R H RN, W 1337 (2) RA, RBETIHN,
_ H 1

xHy (13-3144)

B = Hy Pl Hy
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