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T, BERIIVERL

} 37mm
F 8 AUE &
EiEsF. LT HF

‘ } 32mm
B &5 7 Yl %
+ 150mm. 3 ¢ (1.3.10)

«+3.4.112
EUTE

YNy PDT 42T —

BOJLHE,
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5-17|EEEAR HEMIIE. E. BEREBE S TR O RN, - @E  (13.1.3)
AT AHE cFy bEEEFREMIALYL Y FiE Ty MAEFEUFSTOARATE

#i T AL A

+ v b EEE

« 7/8” A325 30kips (17.7t)

A190 49kips (22.20)

CBBEONT EPRCRIBEIIALILYFTHD R,
5ZVRHTAANFTTAV S W VED R RED >0 F T E
EAEEZE350ET 3,
a) KAMMEHUEEFEAS RS I ESES THE1/20
UToE#OEa
1) KAVERBOSEFLWS  UT:
FALPRBEDOSEz L
b) MEELI/2LTOHEHOIEE
KLLEChHD ST

17203 (180 )

1) © LR D 2/3E#(2408)

3/4[E# (2708)

(15.4.5(3))
+M22 F8T 16.5¢
FICT 20.5¢%
(12.3.4(3»)
- /ZE (15.4.5(3))

f:: /»2‘ L ~ 8 ’ _—)20(31“

® o
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5-22

Limitations on Fillet-
weld Dimensions

5-22 JHHNBEERTHEOME. FEEROTIABEYAXRKDOVT, HWit
MEDS, BOBHOH, BAFEENEL 25, HUBMATL 3, BED
RREULCONRBLEN L 202 5720, BREFNORNT BHBESA

A R EHo TS, (F5-14)

#Zo-14 TARRBEORNY A X

Weld size, in 3/16 174 5/16 3/8 1/2 5/8
Max plate thickness, in 1/2 3/4 11/2 | 21/4 6 Over 6

CORTIE, BESA X BETB2008H0 55, Foh R, &
ExNB, Uh L, BEY A X BOHOBHOBEELEALTER SRV, #
KUy SR UL LT, TORMEOAEREES 4 TABBRISAER &
¥ 5,

BEYTR BN/ AVFOTIHBEES A X (LRITEHEW) %, 1/4 4

vFIUTORBIREATE S,

BTl v—VEEBEIE/N/I64 v FOTHEABIELEL S, y— VB3
BELTE, BEYAXOET R, BEOHETLESIZE, KEAEDLS &
XFIIR B,

420 THRBROWKIUHAX

[t SN

(1) FRAMERSWTRRNEETEORME T2,
@ EEAHOBNLELDTHEREOY 4 X 6mlllt L, & A
21) HWMRTERERLTHOVENET S,

n>S2 /20

S:44X (m)
4 NWHONHORE (an)
t: OEORHOIE (an)

@.2.1

'ERORS -4 LRODFOATLRYT 3L FTROBY LD, MR0
BEDTHHNBEFALVAEL L 2TV & hbh s, ’

MwHomM(in) 1/2 34 ) 11/2 | 214 6 68
#S-1of(in) | 3/16 174 | 5/18 | 3/8 1/2 | 5/8.

R ()| 4.76 | 6.35 | 7.94 | 9.52 | 12.7 |15.88
MR 21, (w)| 5.04 | 6.7 | 8.73 [10.69 | 17.45
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el T $2ABFEOHNREOB/MEDREL T 5, MER &

STl MTHESE., TARBES A XOAETHBH, 11/2 AVFLY

125 THRBROMNEYE

MEVZ RV, #FiL, THRABES A IR, AUREO/4 LHKREVI &

HRBATRESIEW,

FIAES 1/2 4 v FOBESA XOBET, BEM, 11/2 4V FLhlnE

T3, TOAVBES AR, 11/2 /4=3/8 AV F&ERB,

ROSZEMLWET 555, BENTR, WHETSAEELE> T\ HH
BHEBFOBREISET T LS TED, 1N Ly REREH, WERNEO
Y 4 XOMGET HPRER X BRESNBRE L DAS VSIS, Wik
FARBIEE, X BENORUBHOBZEEST 5 LDIHALTS £\,
UbLs COBIER, Bk, BOMIRE-TRES BV, TNk, BAOR
BRI R LA BEFMMERT SRVESRT R, WEEY - LEY

hidsonwhsTdh s,

EREH OTRMNGIROAT DI, ¥ 4 XDIMELLE, 573, Oeail):
rulchrhiietice,
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5-23

Limitations on Plug
and Siot Weld Dimen-
sions

5-23 73V RURvy FEETELOHMR, 5/8 A v FUTOREDE

*Z'Cai\ 7.5 y\ SU?."\ A0y M@'fx@@&li\ %ﬁﬁ@ﬁE&@Uf’i)Z)Cc‘:o

58 AVFEOREVREDOES, BEESIZ, BHODL L B¥EZDEHN

HBIE, 2L 5/8 AV FUTRLUTIRES W,

77 VORDERIZ DPREBADEEI+IB AV FTHBI L, LAl %
DEER. BESEOEID21/4 £2H8ACRIES K,

LicHoTs 3/4 A v FORBEOBHOREIL, BE3/4 +3/8 =11/8 4V
FLizB, BESBOEIRZ, PR LH5/8 41 v F>(1.126/2.25=0.5 4
F) > (1/2 X3/4 =3/8 A vF) 725,

77 JEER FEVORLASPLECORME LT, TORBOL4EUL
rFhER SR,

20y FEEOZRD y PEIR, BEFIDIE2RATRERLOLW, A0y

MR DR EDADTy PEZHIB AV FHBZE, LIL, 20y MER

BEFED21/4 SEBITREL TV,

Licho T 34 AV FOHREOHMY A v v MEIR. R{E3/4 +3/8 =11/8
AVvFERD, BESBEIE, D12 EH5/8 45> (1.125 /2.25=0.5
4 F) > (1/2 X3/4 =3/8 A v F) &1b, bL. BANEEHRERAENSE
5, 20y FEER, 10X5/8 =61/4 4 Y FUT &R,

29y MEER, 20y PRI UTEELEIS, TOX 0 v MEO 4D
TORBT, BEET-> TRELSRV, HAMKOVWTR, 20y P REODE
CH2BEOPLEBZ B T &,
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5-25

Welding Procedures

TEMBETHBHES Lid, BERBRLA-TVAT L, BHMOT ¥
Fi3, 3164 Y FULS > TRESL LW, 1/164 ¥ FU LD BHE. THRHEE

Y4 Xk, TOTEEFNT, KELTHT L,
S THEYCORRRFLXSVLBEORATMOT S, 1/164 v 7L

15.3. 3 %

5 TRES BV, —RK, BETRER Y-V ERTVRVHTED, SEM

MEENFE, KILLEOPRVCOVHRRBEFLTVST &,
RAHBET SEHOLALR, BEHETICE, /8 A v F2EABTH

(8] HADMACIE .
D HronaeiEe, REEOEHERSFRT, »o, MERR
LT R/ A T AR, 7107 4/3-3/I1N
2 HAORALNERTROMYEME TS, L, HIRRK
S THBONERANEIA LRGSR BE{ T IV,
1) #a-7Mk
2) A= FRUROYUSE ¢ RUEV(E 1. Oma LY
b) ENHAOHEORL : WHOEMOI0BHT
¢) WHDYMSDAOHAL : 0.5ablF
4) DARMN : NE£10°
) Fapinie

NHEHPER. BETDH E, LL, COR, 2ERHEIMAMET, B2

GloEoTIXBORN,

I DB 1 1.0mELT
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B R & g 8

R OBIEHE LT, X\ {1 OEA» S, HEAKTR, HIFHTREBNT

BEFOBHOFMAEREL TV S, R5— 15T, WML FREEE /S 2MH
BEERLTWS, CORKES L. HH. BESHE, ASSHREANABR

SR, SV EBEOFHMNMBEL LB LDIDB, T, wHERE2ZECE

BREABVES BANEBENP, BEUBHRBENRB0RHILTELDTS

%o

TABLE 5-15 Minimum Preheal and Interpass Temperatures, Deg F, for Welds

15.3.3 @8 1%

Welding process

Shielded metal-are
welding with other

Shielded metal-are welding with low-
hydrogen electrodes; submerged-are

Shielded metal-are welding
witn low-hydrogen electrodes;
submerged-arc welding with
carbon- or alloy-steel wirg,
ncutral fux; gas metal-are

Submerged-nre
welding with
earbon-steel

than Jow-hydrogen welding: gas metal-arc welding; or welding: or flux-cored are wire, alloy
electrodes flux-cored arc welding welding fNux
ASTM A36; A242
Weldable Grade;
ASTM A36,* A5) A375: Ad41; AB28;
Grnde B, A375, A500, { A570 Grades D and E;| ASTM A572
Thickness of thickest part AS501, A528, ASTO AS572 Grndes 42, 45, Grades 55, ASTM AS514,
at point of welding, in. Grades D and 12 and 50; A588 G0, and G5 ASTM AS514, AS1T ASL7
Nonet} Nonet§ 70 50 50
150 70t 150 125 200
225 1504 225 175 300
300 225 300 223 400

* Only low-hydrogen electrodes should be used for welding A38 steel more Lthan 1 in. thick.

+ When the base-metal temperaturo is below 32F, preheat base metal to at least 70F, and maintain this minimum temperature during welding.

3 Minimum preheal for AJ6 steel in thicknesses up to 2 in. is 50F.
§ This provision also applies to A36 steel in thicknesses up to 1 in.

9 ¥ fic)
TFRUMNDOGF RN T SRR, HHEROF M0cnis X T7 —
7 OB 10emDRMPI O MHH%e, %e-15.3.6 X DY AT 0% ML
FB, ML, +72—v7 —oRRRL TR O EM L
DETBH, Tt HMNAYRATIFHC X o ThhYEn N ICREIND
Ma, CONOEMLRNTHZ LR TED,
D MDAy — b hoERORICE DT LR MAIAM0.44% 2 &
B2

Mn Si Ni , Cr Mo V (C_g)(,,é)
13/

Cu =C+—6-—+il—l+m+?+—4—-+ﬁ+ ~+(15:3.1)

fettl, () oFurCu20.50BAKRMASbDLT S,
2) ¥$-15. .20 Mt AR K VT TR L e E ()
370 R A B,
D AWM (BHOPERRER) H5° CLUITF OB,
H-15.3.6 PR

[{2{CD)
h\,\ 1 <25 253 ¢ <38 285 ¢ S50
i
0| e | ke | wowo
SMat Ta LY 0°C~60°CY 80*C~100°CY
M 0¥
SM 53 40°C~60°CY 80°C~100°C? | 80°C~100°C"
5M 58
SMA 58

1) ERRFOBERLEMNTINE
2) EAREARLUNOBBRU L AT 2D
3)  EAKAIRHC I BN TS
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5-26

WVeld Quality

5—-26 BEONH. TRTOBEOBEREZMFR. BELBHEOTLEBS

X BEEBORRHOTRLELRETH 5, Wi, FIEWBRIE, 2v—9—, 7

Y= Ho by A== F 5 7 AL HNFHI o TRESHEW (AWS D

1.0 RUD2.0 kit ChSOXRMBBEMNRENTVWE) . BEBOTYE
éuﬁmf\9»—9—\ﬁﬁ@(&a\xfﬁﬁk%KQﬁﬁﬁiaﬁ%\%
OFHnEERLVIEIL, BEIOHTY - ITVECEELTS. —BIT, TXTO
Trvi—ihot (BREEROBHORY) &, BEEREBEILT, TOXRE
TS5, BHRDORRELZ A —R—5 » 7 (EREEMN LB TRMICH
BLEVWTER - 2853) RUBEDAL &, RABERBIN T EHIOE
FEILY, BETE (B5—19265 -2028KT352L), KAPRF Y
ﬁﬁiﬁ??%a&#%ﬂ%%%£f$6%eﬁ\%@ME%Q%HU%%\E
mELHT,

15.3.3 8 ]

U rA—-FHRONREY L LEY
|ARWTE R LT OO 7 A~ 7RI, 24-15.0.7
IRTRIMA O RS D i b 7 T2y, AURY N0 R-15.3.7 02
BT X BP0, €= FBR, & OCERBYR R
Fhiic b iy, .
’ E-15.0.1 ZAa=7RIt0N%H ()

¥ FID) | fuanaaca)
8<18 LE 4

1588 <25 ASd
%558 askn
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(THROAT= 07070

o
o
@ w
DESIRABLE PROFILES
ACCEPTABLE PROFILES
UNDERCUT
CONVEXITY
UNFUSED
THROAT TOg
N\
\\ AN A}
\
N\
SIZE | SI1ZE | L. SIZE | LLSIZE | SIZE
INSUFFICIENT EXCESSIVE EXCESSIVE OVERLAP INSUFFICIENT
THROAT CONVEXITY UNOERCUT LEG

DEFECTIVE PROFILES
Fig. 5-19 Fillet-weld profiles.

.
-l

REINFORCEMENT é

N i

ACCEPTABLE
PROFILE o

UNFUSED EDGE

INSUFFICIENT EXCESSIVE EXCESSIVE OVERLAP
THROAT CONVEXITY UNDERCUT

DEFECTIVE PROFILES
Fig. 5-20 Groove-weld profiles.
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1§ Z| ) ® B N ¥ # GEF)
5—28 | Minimum Connections O WOR/NEET L. Bkips(2722 kg) & T 3. OBERU
BREOH/ND

QOEFZMB T 2K LOEBHRERT 3,

@bracing AV 3 IWEEOR/NTEL3 X 21/2 in (76X63.5mm) &9 3

°

®

431 FEirOoRDPEY -

BETIE, 1RELLT 2HRLLEDORN £ b 2RALLGHXEDS R
\v,

Q

5.2 DA, BRikoRR

(1) ERBHBROVEWE LRREZEAT 84 BHORAYEY
IR Lz hidiebize,

2) XE - WA D WBRADR T ER D xTme T 5,

3) ZWMEYFERBLELTRINDGT, HARITEARL AR

BrETHLER, TOMARKEI LT CAET I RBHONELER
| LT,
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Hanger Connections

Rt oEE

OB DEFOBREHIEALIE BHOLEL OFFE U TITR S,
kﬁb\EH®$ﬁ®7S%MLGﬁEE%D&imﬁﬁT%o

QEFEENRVISEI 1 R LU BEMOREHIRT 5 (EREIKXUT
) Wy 1 BEMUR Y OFBRERKET 3.

QENUTFOHHMOER Y OREGHVADOREDSEU LMD 1 in (25.4
mm) u_ttj.%o

@EHEIPIZOVTIHEF TN UTEET S (AASHTO) o

®

4.1 BHOXE

L11 - B

() BHAOAEOBHRAEBENTHLCTI OYKMET S,

2 ERSHOMBILUNCE B2, BHOLWMOTSEUEORE YL
X LT R b ey, 2RI, RABRMTOV-TIREARD
RAVWT I,

3 SHOAIOMT[IL, KOFHLRMT L SRR LiThidis
L,

1) GHOERXNMATHEC L,

) WMRTAERKITHGT, BB LAXTVZIETB L.
3 HETLHEbBLEC SRV E,

O FECRYTHEREHNTZELIERVI L,

@

3D ARAKLTNAEAA LIS, FRAATINNZFLLTHRLD, L
BT, 9%y FHIVAA I IXERGORM2, 1ML R EINIZ1Y
Sy PRLZESFThThORRY SN 6 AUT LT 02XV, 212, X7
At BREGTIZY <y t BACEXTERLAARXTh TN, 125ERTTI2
FTROSHNBEETFLIVEGIRUALH S S, K2oVFHE ST Eond
~L BEAMUT LTSO8 20,

.

4210 R W¥F

1) BH%EL3EARTECE, 2AREOTXABREA -S40 L,

BHORNE D OXELRHG-HOERDS BELELT S,

2 WEEL LR EBHOMRBRECNETHAEEOA LAV BE

12, XKOMELYMB LY hilkbiv.

1) SESOMRILBCHOREOISEUTLRMET 5, =L, 3
BANOAL I 5B, - LROELDE LTI, PULNThY
‘TaBBER, EOML YK CAMENTEH AL SV,

D FTARBROThERORIIL, BRALW X DXE L Ll
|:1-Y 11" .

@RERU
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Tension Splices

5|3RABDRETF

QERHt DEFS O&EHAVFAIN I E BHDLIRE O U TITR D,
IV, BHO28D7 5% LOMEER B DL D T 3,

QOHEMBRRZPHORE T HRBJAF LBV T, EIRUBIERA L
T, REFEOMEMEL 1 2. 5&T 35,
REU. AS14, A5 1 78HDEBEE2in (50.8mm) RTI VD23,

OREGEFEEBATFITLFAABIEE U BB OV TIREFICHUTHE
&Z3% (AASHTO) .

@FBHAEN P EFOBARL P ROVWTRESLZE U RV, FEiRco
WTEET %.

©
4.1 mHOXR

411 — . B

, 1) BHORBOXHLARTHTH LTI OXRMETS,

(2 EESHOJBANCESizs, FHOLBOTBEULOMEY L
I3RS LI B, KL, RABDIROGTIAYBIES

l HGT I,

! 3 BHOBAVTOMIIL, ROFPALMT L 5 TRN LieHhLize

Lo,

f ) EHOERNARCHEE &, -

?l 2 WRTIEHATECT, BESBONA-XSRTHE L,

13 HARCHMPLEL IR L,

I 4) HEETBEOHPZXGHYEL LTV L,

@

42.9 RACME

BESRLSERBHOAECMEINTI, K2k TURILR2a
BEw, REFHOMBILI/SLTL LirHhilfebiee,

ORERR U

@FRERL
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5-31 |Compresion Splices | DM DOBREDR RS & MO E DFHTH L TIFRS . @ |
EREROEE REU. BHOREDT 5% LEOBEE S & > BT 3. N
a1 - o®

QOWIENRER I OEE Y BIESHFICB VT, EXRUMRIIR A IITE{L
TE. REAEOHEMIE1 1 2. 5&F 3,
27U AS514, A5 1 78#HOEHEEE2inR (50.8mm) T VD5,

ORSEBFZETUTLEFASERZRE L. BRI OV TIIEFHUTE
#9%5 (AASHTO) ,

@@AHRN P EFOHEERL P ROV TWHEFEZZE LRV, EERIZD
WTWEERT %,

| N
) BHOBBOBHIFRALICH LTS OXBMET5.

1{2) ZEEHOMECL Bz, BHOLBOTSEL EoARL LD
| XL b ine, 2L, AT OWCIEALD
I BTV,

(3 BHOBSTOMEE, KOWHLH/ETL AN LLTEEL
H e,

% ) GADERNHRTHEC &,

|2 ERTISMEREVT, BECRLARVZ3RTEC L,
{3 BMSEHMerALIRIGI L, :

| & HEEBICHTXCHTELILRLCL,

@

42.9 ZAYRE

WERRIL A ETEBHOBRARBFITIVTIL, ML LTMRF
BElexe, RIFEOMANLL/S LT E LG iliebize.,

OMERU

ORERU
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bl H 2 & B on E # (ER)
5 -3 2 |HEHPOAN-2R HEBOEOR-RAT V- MNRET7 VA - RV bOREH
7L —k ' R-—2FVv-tHoOEHEBELLTE

COLUMN BASE PLATES

~ Dimensions for maximum
column loads

" | F, = 50 ksi
I Columns

B l

$E 3/4in. (19am) ~103/4in. (275m8) D R — X 7 L — h
EAEEXINLTWS, (Manual of Steel Construction &¥)

Base plates, F = 27 ksi to 8° thick
Base plates, Fs = 24 ksi over 87 thick
Concrete, f'c = 3000 psi

1. a7V - NOHBXERIE
Fp=0.25 f. :Ab=AcoO$HfH
=0.375 fc' : ADb>Ac21/3AbDDEBE
ZZT.
Fp :a2aY2 V- OHBXERNE
fe +aYIYV—-—bD28HEE
Ac 1 ¥E®#%F32a7V—-PbEHOEE
Ab :R=27V-br0EHK

2. R—2FUV—-—hrOoHEE

]
= -
lrs]
o

= A g, A R
Ya
¢ F b

BicgExhTwnwhawn,

2.3 3V Y- OETEEGHE

vy -t OREXELHEL RQIDTIYTELEMLET S,

Tre= (0. 25+40. 05—:7:)0'"]

2L, 00$0.50a
ccie,
ot avr ) - ORBSETESHE(G/mD)
A REIKFOBEOI VI Y — +EDOLERE@D)
A BRGHOBAOEEYZY 52 V2 ) — FECEN (@D
a:avyy — b ORHERRKE (/@

2.3.1)

XRTERED= v 7 ) - ONSEECHECOVTIZ, =7 I~ AR 3.2.1
LRB RSk, RERAOREDLECHELBETSNE0 A, A DEIHIL,
H-M2.3.10E 50 £F 5,

A
7

B-% 2.3.1 RERFHOHEOTECHE

41.5 XREFBOME

V=R TV= b RIVR=A7 v~ ORFRFE LR 2T
B, VA 7Vv—- FREFLECERCES S hdk by, EBR
O, HAOERICETIRSmELE, $EOTRIZHLTi25and
Brta,
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3.

4.

5.

AV Y- M RIBEHIXELTHE
RERAEBTORITEDI %
tRHER+HEEDOL 0%
tR—-XT V- bOHBHMITIENE

F7YA—-RNVIOBLPEELERES
BELHE :  3/4in.
B X :1ft6in, (Bin. O 7w I ffE) ---FEOH2 7

P>hH—RNVNDPVNOHBBMEZEHE
Ay 2 V—brn28HME fc =3,000 psi (210kg/cm?)
DEE. FAEMSZEHEIL 160 psi ( 11kg/cn?)

N—RAF V- bMNDREFHE

BREAHEWGSILR., IETHELBEHELEDLDDE., YLAHF
THIFAHEGT>-TRETIN. EROR-RTV—-bDH
B3, BEHEROoEELT., TRHOKRSFETRET .

GROUT HOLE
ol
|| e
|

LEVELING SCREW -

1" goLT =]

(POINTED) 3 REQUIRED ,
SQUARE NUT
WELOED TO PLATE. £ —

4 - T B T
/a'Bar F:;{‘;.’.—’ CEPSPETFPSEDS v‘v"z.‘M'I;_' (';ﬁ(lju‘l"‘j

415 7oa-K b

Tvn—#Hrr QEEOIWEL EOR XL TR ECEBE LzE it
nHlve 7vA—En b+ OFEIZ205m kT 5,

£14.3.3 BEMRSHE (kgf/cm?)
(a) @) — b
SETEHILIE ) (kgt/cm?)
180 240 300 {40001 L

EE AR 7 8 9 10
L8] 14 16 18 20

S DR
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ZEMIPII ) - MNPAMERLEILELIEEOR R TEIXEHM
D &
|
i k=0.81 6+k %
. 19+
LT L
1 Ak/k ’F_‘F c:e{
569" <5713
% WMEHPETHIVPHERHEEBLTWS,
1. XEMEDHERE

3w (B/2— k) 2
fb = s
t.2

0.75F y

ZZ7T
tb : XERDIE I E
B  XEHRODIE
k  : EEICRT T&

t : RE
Fy:EFHA8MHOBRREABE
R
w o T XERANE=
B -C
HU.
R :2KH
C :XERE

8.7.1 HESDSOWM

1) Zv—H—-F—DEFLOXA, &ITCEFE, #FL, SERET
ENRHTEO L 3 FHRRPATREERMH LRV LT i bl
Ve

2 MELDSOBRARAINIL, KORT X IRFAEGHY ST 2R
ELCEH LT iz,

D BLLTOESNEN, BWANEGS IUNED 5 LERIBRA

BE»oBMz T h ThEEROLEECL T3, 22220, SHON
B CHAIRONERND L% 2 TR sk,
2) HFECHEORBKAGIEE-REZZHEOHOBIZOVTR
HHL0L L, HYEREIEDL2L T3,

ki

2z} a2 hae ahen

AT

>

il
. B-8.1.1 WERGAomMEoHRE
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H H ] = 7SI T (ER)
2. FAXERSIE Fop
WE. GIKE 400 psi (28kg/cn?)
vV>H : 250 psi (18kg/cm?)
a7 YU—hk:0.25 fc¢' Xix. 0.375 fc’
3. BIREDODRE
R
f = £ 0.75 Fy
tw: (c+ k)
ZZT
f MR OEHE
tw  BHRE
Fy :BRAEE
S —-34|EROMF MIFTE-— A ML BABMANERT ZHEKRO/MFHE
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3 B % & &t ®W H

wn (BS 5400 PART 10) 7.2 Highway loading

wehkcte

I-h‘lyu
900 am 100 an

| ' 80 kN 80 kN 80 kN 80 kN (standard axles}

el e g e s /ﬂ @ @ @ @

Tyre contact arve
1008 20k pav tyre

130, 180,

e re

Figure 4. Plan of standard axle

Table 11. Typical commercial vehicle groups ’ \

v
Totsl Chassle Average sxle spacings. m Losding| Totat Aule losds, kN .. No. la sach | Vehicie
e 1ype . Group \:':ium. ::ITI‘I':n”’ ‘\dnlnnnlon

, e N )

(DA |z Sommarin

Girder .
" e—vu.-govbve  voohwe--o—ww .

18 | Trailer and e ns 3680 |80 160 160 240 (6 no.) 240 (6 no.) 80 160 mj 10 |18GT-H
2 tractors , M [1520 |80 160 160 60 (6 no.) 60 (6 no.) 80 160 16 30 [18GT-M
Tray

9 | Traiter and w;‘;'m H 1610 70 140 140 210 210 210 210 210 210 20 | oTT-H
tractor : R 1] 750 50 110 110 80 80 80 80 80 80 40 | 9TT-m
Girder .

7 | Trailer and s 099 00 o |n 1310 70 140 140 240 240 240 240 30 | 7GT-H
tractor : M 680 80 130 13080 90 90 90 70 | 76T-M
Articulsted H 79 |- 70 100 100 130 130 130 130 20 | 7A-H

3.0 15 95 15 15 15 .
o—o 06 .
0% s 05 |1 630 70 130 130 150 160 280 | 5A-H
5 | Ariculated 0@ 06 |M 360 60 70 70 80 80 | 14500 | 5a-m
. 3015 S0 S [y 250 40 45 45 60 60 | 15000 [ 5A-L
H 3385 55 100 90 90 | 90000 | 4A-H
Anticulsted M 260 45 85 65 65 | 90000 | 4A-M
8 sy 145 35 50 30 30 | 90000 | 4A-L
4
H 280 50 50 90 90 | 15000 | 4R-H
Rigid T . ¥% |m 240 40 40 80 80 | 15000 | 4R-M
L 120 20 20 40 40 | 15000 | an.L
H 215 45 85 85 | 30000 | 3A-H
Asticulated 25 48 L 140 30 58 55 30000 | 3A-M
L 20 20 35 35 | 30000 | 3a-L
3 )
o—so | " 240 80 0 90 | 15000 | 3R-H
Rigid 40 1S (M 195 65 70 70 15000 | 3R-M
L 120 40 40 40 | 15000 | 3R-L
H 135 50 88 [170000 | 2R-H
2 Rigid U’:;@ ™M 65 . 30 35 (170000 | 2a-m
L 30 15 15 [180000 | 2R-L
1 00,000 &
Koy, @ Standerd axie. 4 tyre. 1.8 m track © Stearing axie. 2 tyre. 2.0 m track © Specisl axis, 2 1o 8 tyres. up to 3.4 m outer mckTO C\‘ ede o
Table 1. Annual flow of commercial vehicles (n. x 10°)
Category of road 4 Number of millions of
(Q‘{ﬁ:g’) vehicies per lane,
S per year (n.)
Type Carriag Y Number of Each Each
layou E ~ <y | lanes per slow adjacent
(E?\:@E‘: 3| carriageway ‘ane lans
=5 7e Motorway Dual 3 (himyDy )i 20 15
o) .:E‘ "I
Motorway Dual 2( )
_ Fl‘i\l-‘E‘ IR { All purpose Dual 3( » Jj1s . 1.0
_ . All purpose Dual 2 ( 7 )]
57 -~ Slip road Single 2
All purpose Single 3
All purpose -Single (10 m*) 2 1.0 Not
Slip road Single 1 applicable
All purpose Single (7.3 m*) 2 0.5 Not
applicable

*The number of vehicles in each lane of a single carriageway between 7.3 mand 10m
wide should be obtained by linear interpolation.
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(AASHTO 13th Edition) 3.THIGHWAY LOADS

) (=) ©)

1
" HS20-44 8,000 LES. 32,000 LOS.* 32,000 LBSX®
HS15-44 §.000 LBS. 24,000 LBS. 24,000 LBS.
2l | 3
S o | v o
A ___ oaw
.

W = COMBINED WEIGHT ON THE FIRST TWO AXLES WHICH IS THE SAME
AS FOR THE CORRESPONDING H (M) TRUCK.
V = VARIABLE SPACING — 14 FEET TO 30 FEET INCLUSIVE. SPACING TO BE
USED IS THAT WHICH PRODUCES -MAXIMUM STRESSES.
CLEARANCE AND
LOAD LANE WIDTH

100" ’
L 2

l l 1!‘

20+ 60" 20

Figure 3.7.7A. Standard HS Trucks

*1a the design of timber floocs and orth, pic siec) decks

one axie load of 24,000 pounds or two axle loads of 16,000 pounds each, spaced
whichever praduces the greater stress, Instead of the 32,000-pound axle shown,

beams) (or HS 20 foading,
4 feet apart may be used,

. **Forslab design, the center line of wheels shall be assumed to be 1 foot from face of curb. (See Anticle
3.24.2). .

H20-44 8,000 LBS. 32,000 LS
H 1544 6000 LBS. 24,000 LBS.
1 140
g w=TOTAL WEIGHT OF (3
s TRUCK AND LOAD |3
-@rlw_\‘—— oW

CLEARANCE AND
LOAD LANE WIDTH

100"

lgvme

[l 1

2’0"

‘20" 60"

Figure 3.7.6A. Standard H Trucks

*In the design of timber floors and orthorropic steel decks (excludi g beams) for H 20 foading,
one axle load of 24,000 pounds or two axle loads of 16,000 pounds cach spaced 4 feet apart may be used,
whichever produces the greater siress, instead of the 32,000-pound axfe shown.

3 z";u slab design, the center fine of wheets shall be assumed to be | foot from face of curb. (Sec Article
.24.2.)

CONCENTRATED LOAD— 18:000 LBS. FOR MOMENT*

26,000 LBS. FOR SHEAR

UNIFORM LOAD 640 LBS. PER LINEAR FOOT OF LOAD LANE

7

H20-44 LOADING
HS20-44 LOADING

13,500 LBS. FOR MOMENT*
CONCENTRATED LOAD— 40'50) 1BS. FOR SHEAR

"UNIFORM LOAD 480 LBS. PER LINEAR FOOT OF LOAD LANE

~H15-44 LOADING
HS15-44 LOADING

Figure 3.7.6B. Lane Leading

*For the loading of continuous spans involving lane loading refer to Article J.11.3 which provides for an

additional concentrated load.
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(c) Welded details at end connections of member

Product form

Roiled steel plates only

Rolied steel sections of built-up members

Shear

|

{including plates)

s
in concrete

Rolled steel reinfo

rcing bary in concrew

Al tansverse weld

Location of potential | At transverse weld joining: In weld throat
crack initiali

o single plates end 10 end wo members end (o end end of one member to side In any in- [} [¢ ends Be end of bar

of another completely | encased of bars and surluce of plaie
with third member transverse tused conneclor
through joint joint and any
member
Dimensional Longitudinal axes in line Ful) Partial penewation butt or Axes in line Axes perpendicular
q penetration] lilet weld
Full penetration butt weid Partial butt weld Full penetration bun weld Fiflet weld
penetration buit — ley size
Equal width Any widlh change < 1 in 4 siope Abrupt width or fillet weld Slope at any Plus 040D
change diarneter reinforcing
Similar profile change = 1 in 4 | fillets with
Equal Any thickness change < 1 in 4 siope leg size
thickness also applies if third member iy 20250
also includes plug welds narrow and slats through lirst
(see fuotnote) (see appendix H)
Manutacturing Welded from both sides On Build-up corners Misalignment | If widih permits make weld continuous round joint otherwise grind Flash butt or
qui permanemt to radius slupe < 1 in 4] weld ends flush (see X) manual welding

{see also Part 6) Misalignment Duwnbhand shop backiny strip | > 1.25¢ from both

slope € 1in4 | welds, not Maximum misalignment of main sides.

-061-—

Dress flush
reinforcement

submeryed arc

No permdnent tack welds within 1

0 mm of edge

Grind corners

Dress flush

members < 0.5¢,

within 2t reinforce-
ment

Temporary run-on and run-off plates used, weld and ground smooth

Grind smooth any undercut particularly on external corners Grind smooth any undercut
Special inspection Proved free All regions stressed in through-thickness direction to be (ree from laroellar detects and wars Check plawe for larnelior
requiremants of all defects and teais

significant

defects
Design stress area Minimum transverse cross section of member at focation of poteatial crack initiation ‘Effective’ weld throat area | Minunum aica of bar
Special design Use the stress concentration factlor Siress concentration facior See 6.3 Sec 6.4
stress paramesr unless third member s plate or has shall be used

continuity plaung

Type nuinber 3.2 3.3 34 35" 3.6 37 38* 3.9” 342 313" 314 3.15
Class Dt gt

Key.

NOTE. Potential crack locations marked 3 are type 2 (see table 17{b)).

"See H4.3.

Longitudinal

direction

Typical crack location s—emgpue—

ﬁ

Sur'ac:’gnndmg

Direction of stress tluctuation A==y

Permitted variation to joint dimensional requirements [ ]

[T-01qe] UO1}EDIJISSE) [°C

~
=2
(]
(s8]
=N
<
<o
-
ja
=
3
[
[
S

i
i
i

N
=

ey

A
O

timportant features that change significantly from one type 10 anolher,’
+A classitication that should be used with caution.
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{b) Welded details on surface of member

Product form Rolled steel structural plates, sections and built-up members

Reinforcing
steel in concrete

Location of potential | At a long welded attachment (in direction of o) At a short welded attachment At any At wetded
crack initiation at inter { in
fabric or
Away Irom weld end At an inter. At a cope hole ] At a weld end hot rolled bars
di gap in
2 longitudinal Narrow attachment Wide attachment Close to edge
weld of member
On one side On both sides
only symmetricalty]
Dimensional Butt weld full Fillet weld Weld toe not less than 10 mm from member edge Weld toe withiny
raquirements penetration 10 mm of
Intermittent Weld length (parallel 10 o7l I > 150 mm < 150 mm member edge
M<25
h Attachment width w < 50 mm | w > 50 mm
Manufacturing Grind smooth any undercut on member edges Grind any Resistance or
oqui s undercut manual plus
{see also Part 6} Dress fush Automatic grind smooth
reinforcement | no stop-starts Avoid weld undercut
returns round
laps (see z}
Speciat inspaction Proved free of
requirements all significant
defects
Design stress araa Minimum transverse cross section of member at location of potential crack initiation
Special design stress r<05¢ r>050
parameter
Type number 2.1 2.2* 23 24" 25 26 2.7 28 29 2.10° 211 212

c* Dt gt Ft

Class

CS§§§&1Q&&?&§§%&§&X§&§%§§§&&g N

S \ |

I

2 \\\\\\\\\\i\m RN

AY y)
m\\m‘\%‘\ NN
o/
e

Key. Typical crack 10Cation —mmem——- Surface grinding E===5 Direction of stress fluctuation e

NOTE. Weld throat cracks are type 3 (see table 17{cl).

*See H.3.3.

timportant features that change significantly from one type 10 another,
1Classifications that should be used with caution.

Longitudinal

direction

-
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Table 17. Classification of details

{a) Non-welded details

Product form

Rolled steel structural plates and sections

Threaded fasteners

Location of potential
crack initiation

Away from all welding

Away from all structural connections

At a lapped or spliced connection fastened with:

On a member of constant or

In a butt joint,
fastener axis

At any external or At a small hole} high strength friction grip bolts rivets precision bollsJ black bolts parallel to o,
smoothly varying cross section internal edge {may contain
bolt for minor | Away from At g hole In thread root
fixtures) hole
Dimensionat No holes Any aperture or re-entiant Hole diameter | Double covered symmetrical Close tolerance
requirements corner radius > = 3t jnints anly hole
No re-entrant corners
Manufacturing All surfaces Edges as rolled) Any flame Hole drilted or reamered Balts to BS 3692
requirements fully machined| or machined cut edyes or BS 4395
{see also Part 6) and polished smooth subsequently Tighten 10 BS 4604 : Parts ¥, 2 and 3 Torque to lull capacity or Screw threads to
machined or use lock nuts 8S 3643 : Part 2
ground smooth
No flanme cutting Any cutting of edges by planing or machine Hame cutting with controlled procedure
Sperial inspection
requirements
Design stress area Net crass section Gross Net cross sectinn Core area
{minor diameter)
Spacial design Use stress concentration factor Designed for See 7.5
stress patamatar for apertures or re-entrant no slip at
corners ultimate load
{see Part 3)
Type number 1.1 1.2 1.5 16" 1.7 18 1.9 1.10 1.11 1.12°

1.3 14"

Class

Key. Typical crack location —mm—a_

"See H.2.3,

Cut edge MK

timportant features that change significantly from one type to another,
tClassifications that should be used with caution.

Fastener &

Direction o

 stress fluctuation A

NOTE. Tables 17{a), {b) and (c) are also available scparately as a set of wall charts (BS 5400 : Part 10C). Price Gr 5 plus VAT.
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C

Diaph. Gusset 6

J

or Wider than Flange

#* At End of Weld, Has No Length

Figure 10.3.

C

—

=¥

Squared End, Tapered

1C.

{00ve oF
T v
uEEE!t_‘al

X [H  (AASHTO 13th Bdition) 10.3.1 Allowable Faigue Stiress

D

i0
———

2' Rad. 11
A514 and A517

WELD CONDITION ¥

CAT.

Unequal Thickness - Rent. in Place
u Thi « Reinl, R

Equal Thickness - Rein!. in Place
Equal Thickneas « Reini. Removed

®mOOmM

*For e ¢ - check
redius ior possible lower category

CAT.
Rt Fil {Gr
R22¢" |D | B

24°>R> e |D | C
&>R>» 2 D |D
>R EE

* 4 Also spplies 10 transverse
joading

Illustrative Examples

-193-




4 w F 5 =

X B (AASHTO 13th Edition) 10.3.1 Allowable Faigue Stress

TABLE 10.3.1B

General Conditicn

Situation

Kind of
Stress

Stress
Category
(See Table
10.3.14)

Hiustrative
Example
(See Figure
10.3.10)

lain Matenal

Built-Up Members

Groove Welds

Base me:al with rolled or cleuned surfacss. Fiame cur
edges with ASA smoothness of 1,000 or less.

Base metal and weld metal in members without
artachments, built-up plares, or shapes connected by
continuous full or partial penetration groove welds or
by continuous fillet welds paraliel to the direction of
applied stress.

Calculated flexural stress at toe of transverse stiffener .

welds on girder webs or flanges

Base meral at end of partial length welded cover
plates having square or tapered ends. with or without
welds across the ends )
(a) Flange thickness < 0.8 in.

(b) Flange thickness > 0.8 in.

Base metal and weld metal at full penetration groove
welded splices of rolled and weided sections having
similar profiles when welds are ground flush and weld
soundness established by nondestructive inspection.

Base metal and weld metal in or adjacent to full
penetration groove welded splices at transitions in
width or thickness, with welds ground to provide
slopes no steeper than 1 to 2 1/2, with grinding in the
direction of applied stress, and weld soundness
established by nondestructive inspection.

Base meta! and weld metal in or adjacent to full

- penetration groove weided splices, with or without

transitions having slopes no greater than 1 t0 21/2
when reinforcement is not removed and weld
soundness is established by nondestructive inspection

Base metal at details attached by groove welds subject
to longitudinal loading when the detail length, L,
parallel to the line of stress is between 2 in. and 12
times the plate thickness but less than 4 in.

Base metal at details attached by groove welds subject
to longitudinal loading when the detail length, L, is
greater than 12 times the plate thickness or greater
than 4 inches long.

Base metal at details attached by groove welds
subjected to transverse and/or longitudinal loading
regardless of detail length when weld soundness
transverse to the direction of stress is established by
nondestructive inspection.

(a) When provided with transition radius equal to or
greater than 24 in. and weld end ground smooth

(b) When provided with transition radius less than 24
in. but not less than 6 in. and weld end ground
smooth

(c¢) When provided with transition radius less than 6
in. but not less than 2 in. and weld end ground
smooth

(d) When provided with transition radius between 0
in. and 2 in.

T or Rev?

T or Rev

T or Rev

T or Rev
T or Rev

T or Rev

T or Rev

T or Rev

T or Rev

T or Rev

T or Rev

T or Rev

T or-Rev

T or Rev

A

B

1.2

8, 10, 14

11, 12

13

14

14

-194-




4 w F 2 =

X (AASHTO 13th Edition) 10.3.1 Allowable Faigue Stress

TABLE 10.3.1B {Continued)

Stress IHustrative
Category Example
Kind of (See Table (Ses Figure
General Condition ) Situation Stress 1U.3.1A) 10.3.1C)
Fillet® Welded Base metal at intermirttent fillez welds T or Rev E —
Connections .
Base metal adjacent to f{illet welded attachmenis with T or Rev C 13. 13, 16, 17
length L, in direction of stress less than 2 in. and
stud-type shear connectors
Base metal at details attached by filler welds with T or Rev D 13, 15, 16
detail length, L. in direction of stress between 2 in.
and 12 times the plate thickness but less than 4 in.
Base metal at attachment details with detail length, L. T or Rev E 7.9, 13, 16
in direction of stress (length of fillet weld) greater
than 12 times the plate thickness or greater than 4 in.
Base metal at details antached by fillet welds
regardless of length in direction of stress (shear siress
on the throat of fillet welds governed by stress
category F)
(a) When pro.vided with transition radius equal to or T or Rev D 14
greater than 2 in. and weld end ground smooth ‘
{b) When provided with transition radius between 0 T or Rev E 14
in. and 2 in.
Mechanically ~ Base metal at gross section of high-strength bolted siip T or Rev B 18
Fastened resistant connections, except axially loaded joints
Connections which induce out-of-piane bending in connected
material.
Base metal at net section of high-strength bolted T or Rev B 18
bearing-type connections
Base metal at net section of riveted connections T or Rev D 18
Fillet Welds Shear stress on throat of fillet welds . ' Shear F 9

**T"" signifies range in tensile stress only: *Rev™ signifies a range
of stress involving both tension and compression during a stress
cycle.

Gusset plates attached 1o girder flanges with only transverse fillet
welds, not recommended.
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3 (BS 5400 PART 10)

8.Fatigue assessment of highway bridges

assessed for each peak and each trough in the stress
history of each lane in turn (see figure 9).

NOTE. Itis sufficiently accurate to calculate each peak or
trough value of the direct stress and 1o obtain the principal stress
by combining these with the coincident shear stress, or vice-
versa where this is more severe.

(c) When the maximum and the minimum algebraic
values of stress gp max. 0p min. result from vehicle
positions in the same lane (referred to as case 1 in figure
9) the damage should be calculated for the stress
histories for each lane separately.

When gp max and op min result from vehicle positions in
differentlanes (referred to as case 2 in figure 9) an
additional combined stress history should be derived,
which allows for the increased maximum stress range
produced by a proportion of the vehicies travelling in
alternating sequence in the two lanes. In this case the
damage should be calculated for the combined stress
history as well as for the separate lane stress histories.

(d) Derive the stress spectrum gvs, v, etc., from each
stress history determined from (c).

Where a stress history contains only one peak and/or only
onetrough, only one cycle results, as shown in figure 9
forlanes C and D, and the stress range can be determined
directly. '

Where a stress history contains two or more peaks and/or
two or more troughs, as shown in figure 9 forlanes A and
B. more than one cycle results and the individual stress
ranges should be determined by the reservoir method
given in appendix B.

(e) Determine the effective annual flow of commercial
vehicles, fic million, appropriate to each stress spectrum
as follows:

(1) where case 1 of figure @ applies, Aic = nc and may be
derived directly from table 1 unless different vehicle
flows are adopted ;

(2) where case 2 of figure 9 applies the effective annual
flow 7ic should be obtained as indicated in figure 9 for
case 2.

(f) Foreachstressrange gy of each stress spectrum,
determine the appropriate lifetime damage factor 0 5
from the damage chart of figure 10 and muitiply each of
these values by the appropriate value of 7. For non-
welded details the sttess range should be modified as
in 6.1.3.

(g) Determine the value of the adjustment factor K from
figure 11 according to the base length L of the point load
influence line (see figure 12) and the stress rangeratio
Kp defined in figure 11.
For a combined stress history from two lanes (see (c)
above and case 2 in figure 9) K should be taken as zero
for determining K.
NOTE. For the derivation of K¢ see appendix C.
(h) Determine the predicted fatigue life of the detail from
the following expression ;

120
XKFﬁcd1 20
where the summation includes all the separate lane stress
histories as well as the combined stress history, where
appropriate.

fatigue life (in years) =

8.3.2.2 Where the predicted fatigue life of the detail is less
than the specified design life, the detail should either be
strengthened to reduce the value of gv max or redesigned to
a higher class and then re-checked asin 8.3.2.1.

As a guide, an approximate stress range for the same class
of detail can be obtained by multiplying the original value
by :

(predicled Iife)”“””

design life

where

mis the inverse slope of the appropriate log a¢/log NV

curve given in table 8.

If the detail is to be redesigned to a higher class the
procedure givenin11.5(b) may be used as a guide to
assess the adequacy of the proposed detail.

|8.4 Damage calculation, vehicle spectrum method}

8.4.1 General. This method involves an explicit calculation
of Miner’s summation and may be used for any detail for
which the g,—~Nrelationship is known and for any known
load or stress spectrum.

8.4.2 Design spectrum

8.4.2.1 The individual stress spectra for the detail being
assessed should be derived by traversing each vehicle in the
load spectrum along the various lanes. Account should also
be taken of the possibility of higher stressranges due to
some of the vehicles occurring simultaneously in one or
more lanes and/or in alternating sequence in two lanes.

For non-welded details the stress range shouid be modified
asgivenin6.1.3.

8.4.2.2 Inthe absence of other evidence, allowance for
impact should be made in accordance with 7.2.4. The
design spectrum should then be determined by combining
the stress spectra with the specified numbers of vehicies in
therespective lanes.

8.4.2.3 In assessing an existing structure, a design spectrum
may be compiled from strain readings or traffic records
obtained from continuous monitoring.

8.4.3 Simplification of design spectrum. The design
spectrum may be divided into any convenient number of
intervals, as shown in figure 13, with all the stress rangesin
any one interval being treated as the maximum range in that
interval butlow stress ranges should be treated in
accordance with 11.3. It should be noted that the use of
small intervals willreduce the conservatism in fatigue
assessment,

8.4.4 Calculation of damage. Using the design spectrum,

L . n .
the value of Miner's summation z-/v should be calculated in

accordance with clause 11. This value should not exceed
1.0 for the fatigue life of the detail to be acceptable.
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Table 3. Standard load spectra for RL loading

Group number 1 2 3 4 5 6
Load proportion, kw 0.55 0.45 0.35 0.25 0.15 0.05
05 04 03 02 01 O
to to to to to to
Range 06 05 04 03 02 0.1
Length, L {(m) Total number ofliveload cycles
{ng X 10*) forvariousloading groups and
types
2 9 120 189 42 0 0
3 1 112 68 10 170 0
4 o 29 75 3 74 180
5 0 6 110 O 2 75
7 0 38 65 0 0 77
10 1 10 56 37 0 77
15 1 13 0 49 30 15
20 1 13 0 0 50 80
30 0 8 6 O 0 265
=50 1 13 0 0 0 80

NOTE 1. L isthe base length of the point load influence line (see
figure 12). Forintermediate values of L, permissible stress ranges
may be derived from the spectra for the two adjacent iengths
shown in the table and the values interpolated. nr values apply to
one track.

NOTE 2. The values are based on a traffic volume of 27 x 106
tonnes perannum.

8. Fatigue assessment of highway bridges

8.1 Methods of assessment

8.1.1 General. Three procedures for the fatigue assessment

of details in highway bridges are givenin 8.2, 8.3 and 8.4.
The selection of the appropriate procedure depends upon
the detail classification, the design life, the load spectrum
and the assumed annual flow of commercial vehicles.
8.1.2 Simplified procedures. As an alternative to the
more rigorous procedure of 8.4, the simplified procedures
of 8.2 and 8.3 may be used provided the conditions stated
are satisfied.
NOTE. Appendix C gives the derivation of standard highway
bridge fatigue loading.
|8.2 Assessment without damage calculation]}

8.2.1 General. This method determines the limiting value
of the maximum range of stress for a 120 year design life
and is generally simpler but more conservative than the
more exact methods of 8.3 and 8.4. It should only be used
where all the following conditions are satisfied :

(a) the detail class is in accordance with table 17

(b) the design lifeis 120 years;

(c) the fatigue loading is the standard load spectrum

(see7.2.2.1);

(d) the annual tlows of commercial vehicles are in

accordance withtable 1.
NOTE. For class S detail only, 8.2.3 provides factors by which

non-standard design life, difierent traffic flow and design HB
loading of less than 45 units may be taken into account.

8.2.2 Procedure

8.2.2.1 The following procedure should be used (see
appendix D) :
{a) apply the standard fatigue vehicle to each slow and
each adjacentlanein turn, in accordance with7.2.3;

(b) apply the impact allowance of 7.2.4, if appro-

priate, and determine the maximum and minimumvaluesof

principal stress or vector sum stress for weld throat,
opmax'and op min Occurring at the detail being assessed,

whether resulting from the fatigue vehicle in the same lane

ornot;

(c) determine the maximum range of stress gv max equal
to the numerical value of 6p max— 0p min. For non-welded
details the stress range should be modified as given
in6.1.3;

(d) obtainthe appropriate limiting stress range g from
figure 8.
NOTE. The sign convention used for g, is immaterial provided itis
applied consistently. Where stress reversal does not occur, the
value of either 0 mex OF Op min Should be taken as zero.
8.2.2.2 Forclass S details the values of oy may be adjusted
by the factors givenin 8.2.3, when appropriate.
8.2.2.3 Where ov max does not exceed oy the detail may be
considered to have a fatigue life in excess of the specified
design life.

8.2.2.4 Where gy max exceeds gy either of the following
options may be adopted.

(a) The detail may be assessed by the alternative
procedure given in 8.3 if itis not a class S detail, or by the
procedure given in 8.4 if itis a class S detail. However, if
ov max > 1.30 oy forclass S details or > 1.55 o forthe
other classes this option will not satisfy the recommen-
dations of 8.3 and 8.4.

(b) The detail may be strengthened in order to reduce the
value of oy max Or it may beredesigned to a higher class.

8.2.3 Adjustment factors for gH. class S details only.
The values of g obtained from figure 8 may be adjusted by
multiplying successively by the following factors where
appropriate.

(a) Non-standard design life:

o 0.125
factor = | ——— 1’2 - -
design life in years
{b) Non-standard annual flows:
nc (fromtable 1\°12%
factor= [ ——~-——— -+
. nc (assumed)
where
neis the annual flow in the lane loaded to produce
Oy max = Op max— Op min
NOTE. In the case where Gp max and Gp min are produced by
loading in two lanes, n. should be taken as the sum of the flows
in those two lanes.
(c) Reduced values of abnormat load capacity
(see C.4.4.2):
factor = 1.3 for bridges designed for 37.5 units HB
tactor = 1.7 for bridges designed for 25 units HB

8.3 Damage calculation, single vehicle method|

8.3.1 General. This method determines the fatigue life of
the detail in question and may be used where a more precise
assessment than that provided by the method 0f 8.2 is
required or where the standard design life and/or the annual
flows given in table 1 are notapplicable. It should only be
used where the following conditions are satisfied :

(a) the detail class is in accordance with table 17 butis
not class S,

(b) the fatigue loading is the standard load spectrum
(see 7.2.2.1). :

8.3.2 Procedure

8.3.2.1 The following procedure should be used (see

appendix D).
(a) Apply the standard fatigue vehicle to each slow lane
and each adjacent lane inturn, in accordance with 7.2.3.
(b) Apply the impact allowance of 7.2.4, if appropriate,
and determine the algebraic value of principal stress, or
for weld throat, the vector sum stress at the detail being

—
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TABLE 10.3.1A Allowable Fatigue Stress Range
Redundant Load Path Structures*
Allowable Range of Stress, F,, (ksi)?

Category For For For. For over
See Table 100,000 500,000 2,000,000 2,000,000
10.3.1B Cycles Cycles Cycles Cycles
A 60 36 24 24
B 45 27.5 18 16
C 32 19 13 10

12°
D 27 16 10 7
E 21 12.5 8 5
E’ 16 9.4 5.8 2.6
F 15 12 9 8

Nonredundant Load Path Structures
Allowable Range of Stress, Fg, (ksi)?

Category For For For For over
See Table 100,000 500,000 2,000,000 2,000,000
10.3.1B Cycles Cycles Cycles Cycles
A 36 24 24 24
B 27.5 18 16 16
C 19 13 10 9

12° 11°
D 16 10 7 - S
E€ 12.5 8 5 2.5
F 12 9 8 7

*Structure types with multi-load paths where a single fracture in a
member cannot lead to the collapse. For example, a simply sup-
ported single span muiti-beam bridge or a muiti-element eye bar
truss member has redundant load paths.

*The range of stress is defined as the algebraic difference between
the maximum stress and the minimum stress. Tension stress is con-
sidered to have the opposite algebraic sign from compression stress.

For transverse stiffener welds on girder webs or flanges.

Partial length welded cover plates shall not be used on flanges
more than 0.8 inches thick for nonredundant load path structures.

TABLE 10.3.2A Stress Cycles

Main (Longitudinal) Load Carrying Members

Truck Lane

Tvpe of Road Case ADTT?® Loading Loading®
Freeways. Expressways. 1 2,500 or 2.000,000¢ 500.000
Major Highways, and more
Streets
Freeways, Expressways. 1l less than 500.000 100,000
Major Highways, and 2.500
Streets
Other Highways and Il 100,000 100,000
Streets not included in
Case [ or II

Transverse Members and Details Subjected to Wheel Loads

Truck

Type of Road Case ADTT® Loading
Freeways, Expressways, 1 2,500 or over
Major Highways, and more 2.000.000
Streets
Freeways, Expressways, 1I less than 2,000,000
Major Highways, and 2,500
Streets
Other Highways and 1II - 500,000
Streets

aAverage Daily Truck Traffic (one direction).

®Longitudinal members should also be checked for truck loading.

“Members shall also be investigated for “‘over 2 miliion" stress
cycles produced by placing a single truck on the bridge distributed to
the girders as designated in Article 3.23.2 for one traffic lane load-
ing.
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CZTRAERBr —TLOEBERZ>WTHRTHEL, ENWTEEDORDOEETHMTHS
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3)

—
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-4)
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NA TREEFN
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o X

BRIEEON. 2—-1) Y RARERKIZBTAICY FLERT. FAREDT—TLEXF T2
DT, CHIZRIEGEIFLTHIFLPH S, EEIFERIIY FLEEB> Tr—7 IV E2XH
TH5HODT. YLV ELERLOHESREBICLVEE L BIHEABH 2. /2. ¥ FLEXD
W, r—TWVEi2EERBEEROLO:HBEITHEREHT.

2—-2) EEREARBECEERRERY. CORBZI—TLA2EBETHLOTHS. 2 —
3) XFREREIBRET SV IOBMEXEREZRT. ChRT—TLEZEETI0DTH S,

2-4) EVEREIE. VI y MREETAN—EL., ChEEVIRIVEBEZIRZILDOTH
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EHPESHELLTESSATHBEIONS, 3—1) YvA NXERIBETARICH S v«
REBT. FNRTF—TNVEEEIHEZLOTHS., 3—-2) 755y MERBHEKRBESEDOT S
vy PCEBEXE2L0THS, 3—-3) EENMARCTENZEETIRLEHEZRT. Ch
Wor—TILAEETAHFROLOTHS. 3—4) N TEBAREBIFREY FFohtr=Ng
TRy —TNEEETIHFRTHS. 3—-5) Juy2EEFRNLBEXNE HE - EEEBICH
Wohiz&>iZ. PIALEMBICEE 0y () 2Ly bl 20Ty 2R —T N
*EEEXHEIARTHS,

2. 2 VY¥wh
Wk 2) TIREREY — 7»®i§hﬁw6hév¢}htLT®E§547 Q@EHFIESY
ATRU. OFTOMEEY 4 TICHELTRIEL TV S,
" OFEE&E 147 AR5 Y REL2.7~34.9"" O —77%9.5 ~50.8mm
BROAA Y AF4 - =T MIIEF—RIZIZANnS 2N,
Vry MERRZHOWTIERI-4. 2. 188,

Sizes Available

. Attach- Diam. in.

Name Description ment 1am. In.
Strand | Rope
Closed )
Siwaged Swaged | a~13% | -2
=

Open i )
Swaged o Swaged | i=1% | %-2

Socket

Threaded
Swaged

Swaged | %~1% | %-2
Socket |

H-4. 2. 1 EEIATOV> v bR
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QEMFKIE YA 7 ; XERBEBOXRS —TVOERBZBHONTNS.
2 h5 v K1R12.7~101.6mm , ©7—71%9.5 ~101.6mm
ArSY RRUOG—TI1EAS TM{HEEDAG86, A603, BRI B6 2
#Y (HNEBICHE T 2 EHE)
AT LR BEOBRICOVWTHA. K—4. 2. 288,
Va&y MRz >WTiEE-4. 2. 38,

Lower Limit Stress 50 ka/mm?

~
100 o
\ 450°C Casting
\ Wpemure
-— \_\
~ 90 O
o
< 480°C
g 80 A\ 1:(:——
s Lo
E '
> 70
& \
=
. - [~
60
50
4 6 8 10% 2 4 6 8 108 2 4

Cycles

H-4. 2. 2 GEHFEEEL EHEEORR

- Sizes Avallable
Slzes Available " Attach- i .
Name Description Attach- Diam. in. Name Description ment Diam. In.
ment Strand | Rope
) Strand | Rope

Bearin:
I Snrlo:!‘
‘ : Button . Poured [ v o | 4 4
Closed G Socker* Em 2nc
Socket Poured | o 4 | % el =

Zinc
t1] .
(n)-@:}@—

Bearing Beori Poured
Sockets i Zine | -4 | w—

in

Open ]
Socket 1 Pg:::d Yot | W4

{v)
Bearing

Threaded Poured

Socket Zinc Va4 W4

fg) :

Internal theaads oplional

Open
Bridge Pourad [ yos | w—
Socket
le) Buaring

Threaded "E.m.c.

Stug Pourad | oot |

Sachet

{n)

7 .
N
Closed P d 3 150
oure .

Bridge Zine | Vet | B4 Bridge 3 s Poured
Socket Socket N -2 Zinc Vad | %4
@ Bow! q -

Bl Anchor rods

by othars

M-4. 2. 3 HEHREIATOVST v MERK
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@FnMns 17 ;
a. HEk. HHH. T RX VBRI » SR AERIEMHAEN Y Yy b
Thulll KD RRXN-V v M T, SERVEE, BHHEE. 2V —THMEICIIES
A5, BIERORERLICE L TARH,

b. RZUAY RICLB3HH TP U A—T V- EBEVY v b
ETRIAVY - —TNICHWO N3 LDT, BHRAEY 7y FOIIZIFT2EOBER
myBssrantTnsgd, X—4. 2. 488,

' Filt with “HiAm" | _Fill with epoxy to
fingx1in ’ casting mat’l. I end of pipe sleeve
Hex Head A |
cap screw 1.00 in. _)l ',e | Dead end l

Pipe sleeve, standard

_L Pressure R A-36 ;\ <1 §in. tocking R X
l ﬁ&@@&st@§§ﬁﬁﬁ§§b oty
Thread for in, 3} in. and 5 in.
J/— 1.00in.
),H.SO in. H
Live end

jacking rod | Anchor socket
M-4. 2. 4 r—TLEHY T v P

3 in. ¢ holes for stop

Steel forging or pins 3ea.at 120°

cast steel ’ I
H i i [}

X#1) TERE—TAYFy MCELTORROY 7y MAOEEHE QY& v MBEDR
B RUQV Ty b OFBRRCEOEAFICONTHEAMI TN S,

OFEBOVY v MADEBEE
RERLVERZNTWS a. AEBARIA T, BEEITHEANS Y ROEEIERH
ENBLHIIko7 b, RIUAYR—TFUA—TL—FEEIA TIZOWNWTEE AN
ATW3,

a. AEHEAHIAT
m%%&ﬁ%ﬂkﬁ%btxb7zhémﬁi® BMEBTAYVy MIIEAL. HBRIE
ROBWEETERARELEESE2LDOTH .
HAHEBELTIE, . 8. . £REB LI 22 AREDAEBEREINS, 20
N. $ROERIIFAHRENS IS 0 CLEVWRE. 2 —TEMESE 2 OB EHEEYIC
BERAEhLZ{ L1, ChIZHL TEBRROALIEAHEEN400C~42 0 CHE
TH3H, HBICHB -HAL2 (Zn=98%, Cu=2%) 27V —7HHLIEEICRNE
PSERENTNS,

Tl HEAA v FEBEA Yy FRCBECBEOIEARE TS, HBAABOBEERT
LN ENTNS,
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b. R¥Y YAy R=FUA—TVL—bEBIAT

M—4. 2. BRAETELIZ. FREZORBIIRIoNTARI VA RIZED TV A —
TU—bIEBSYE, 5EHENEFEDHLDOTH S,

Vay MAOFREIIIEAHBEORN =R ¥ Uiifs. EMECEIK (d =1 ~2 ™)
BHWOH., BRFEENEDOSNTNS,

| — Locking Plate

Button Heods

M—-4. 2. 5 RXSLNV-TDA4P—A+S5 VAV v b

B—-4. 2. BRRRTVYZy MEHiAmYry b ITOhBEWEFHBEEEZHLTWS.

Steel Tube

Epoxy Compound
+Zinc Dust

LEpo:y Compound

*Zinc Dust
«Steel Balls

il Cover Plate

K—4. 2. 6 HiAmY% v b
@Vyvy NREEORBREX
Uy bMEATAY VY - FYyvavhP.: #kXTEXTWVWA,

T
2ttan (¢+8)

P: =

zoic. Tr—70UESD. BizMMPOLBEORTARE. tane=0. 2 (A&%R%K
BY) . tane=0. 45 (ZH*IRFHEY) .
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M—-4. 2. 6 V4w MEE K—4. 2. 7 V¥y MPoOKEMAD
BRIz EEE

COYVY - FYyvavEENEEhe: =2h /3 TEEBTALLTNNEZELT 5.

_ P. - 3 T
¢ = 2 hte 4 hta tan (¢+8)

22, te BVY Y FOBFYMRSOEHRETHS.

@V 7y b ORKEERE
H—4i2.8my#vh®ﬂ%ﬁbfméo

(a) HBHMEZFRRTHS. VI b Iry FeOEERERLZNED. ZIZEEMNOD

, EEWMICANSN S,

(b) i (a) OEFET. APV FOVERNEAROY v v X L OEREEFZREL - RE%
mENCAEL TV S, '

(c) FVYry PRIZRAY%Y-oTOy FEEETEIRIILLLDOTHS, TOTY FIFA
NSV ROTERNDEARCOZANSN, TEREFICIZY Iy MTEOXER L 2156
BELAETHIHM, TNRERBETFHO—HLELTHVWONEZLLH S,

(d) V& y hOARIXVEEEL, COMBPIBD IS TzANF— - Fv MiTLY
ERAERy—TVERBBEL BRI EATH S, RENICHERIANS— - F
v NOZETIEASN S,

(e) V& y NORABOEMIC AR EFH>EXNTHS. ARlORTiIday FEEALT
MEEHOBA% TR HDOLDTHY . FOHRNMIDANF — - Fv M BHEEZR
HHEo., TOIALTOV I v bME. FRERS—TLVREOFABSHELFEITEL TW
%,

-207-
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t&—i»wk%tﬁgéﬁtﬁéctﬁf%éﬁﬁ\v#wb?#—jwﬁ%%ET
BTEBTERY,

(g)u(f)@i—iv-v#vbtﬁbﬁ%%ﬁot7n—zk-v#vb?&6,

(h)u#—jw%ﬁ%2$®nvFbémuﬁwbmﬁiéﬁﬁﬁbéoC@%ﬁﬂlhi
yF.yl—@7u777-x#5>Ft7yﬁ—-ﬁwbwﬁ%mﬂﬁtrma;ﬁ
. FZRBEOVSYy PCHWSh 3,

(a) (o} (e} (o)

{d) (e)

‘—/Spcnner Nut

H—-4. 2. 8 &EVS v MEA

XHE3) « RUF4) TV y MIBL TRET RSB EN S 2,
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>R - 0 O T P

o

B, BXITRENTWAEEEFICOVWTIEE 3. ITEET 5.

XEE1l) CTIHBRESH AR -4. 2. QRT3 FZA TRSELTHELTWS,

(a) TRII—TNLVRBREEEW Y FLOLEZHESNTWS, 2OP 1 TEBERUHEE
BOVNLF - ANSVYERDATA - =TI eBLOEEIILANWSNh S,

(b) & (a) LEABYRLEANTVEN, COARTRY RLOTIU—5—%KT3z L
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K-4. 2. 13 =TV -HFL

T=TN Y RFVDETEIZZA NS Y ROFERE» SRDOSN B Y RUVAERRIC L Y hE
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mx T, =T: exp [u (¢ +¢:) ]

CCi o1 +o: BEGDY—TVHORTAETSHS. u (o1 +o: ) F—HEHIC 1
EXT/HEWDT, RRO LD ICHER{LEN 3B,

max T, =T: [14+u (¢:1 +0: ) ]
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S

rYiv vy
R
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.17 EEBIREETYRL
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§4. ALYy FHEREOHE

§3THEL I, HOMFRBTEAI LS v FERATEBANEN, 22T,
ALYy FIETIRELAFAELLE (R4.11) . £, BERAOEFICEIT Z2RER
EBIURBEBROFEZEREZTT (R4.12) &

ﬁLHE%é&ﬁK‘MWN.%MM%;UDWNHTQ\X&»?v%@%@@ﬁ
SURBRATEZURELTBST, REREL L TREHESIH LA FTTEEZHE
LTWADATHB. —FH. BRNOARANEETIE. AP L2y FOHEREMERT.
TEEMBEM[UTTHE2EAEZ v FL TR E L, £, RERICH40cnBERICHK
BBV EEABET2EFOEHA (FyFREHLTWVWS) ORKBEE50% L HE
LTWd, 2OEIIZ. BHTAILY vy FIREBZERNOEREEEA0%RFET S
. BEBRIBLOEEERL TV 5,

KA NTH AL LABRRZIEPDP S,

% 7. AASHTO, BS54008 L ¥ DINIOT3D A )Ly v FICHEET A2EHORIEZEEZI

TYo
F4.1l AP APy FICETHIHE
x W R K E AASHTO BS5400 DIN1073

®| rzazsFwld |HHR: TERNOD 50% XBEIED 5 0%KM | BA%: (FRND 75% FERNOT5%UT
| EEE96) )7 fEND 25% MIRAE b fFA 10100% (MR X - THAL)

AZAR o 7R () 0.04
o HrERATYE (2) 0.20
kKl B B 2 (u:) 128~ 12. 7S (500 xinch) PEEIAE :50cafgPIT 10 25
x| mEWOx > +X (%) | MR50%, 1 S25%
B (EEORIME (w)| £1.0 (Fuv?)

] [} 4 1/10 000

AAAH 9 FEE () 0.04

FEBRATEZ (7) 0.20

xR EH O#H ¥ (u) -
ERRHOL 7K (%) | MRS 0%, U S25%
BHEORWEWUE (»n) -
] - ® | 1,,10000 (1,5000)

£1: HRAKLBC BRI N BERE ICHBROBSONFIES I CRBIBOMRHRBICTREL T3,
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KA 12 ANy FRABEDORE - EHRAEDEH

I | K H|X B |k B|Z s ire L T 3 v | % 118 x| H * | N

BR%E | Golden Gate Br.{ Verrazano Mississipi Matadi Br. | Second Bospours | Adhamiyah Br. | Chao Phya * RHE| K & XK K| SECHOSXE
H B Narrows Br. River Br. Br. River Crossing
i ! B " B & &® & |® ® |/ B s ® OB | #8 & 8| RE ARE g ® K| # | &
H *® b3 M (m) 1 280 1 298 372.5 520 1090 182.5 450 - 184.2 200
# B & B #®| AASHO AASHO AASHTO FYE e BS BS DIN ROUENE HBBREE HIEETHE

WM 3.23x 7.49 8.71%10,64 3.8%3.7 3.0~4.0 1.5%0.8 2.5X3.5 2.0x3.0 2.3%3.9
EFENHNE T K (m) 32x42 -

:3:3 7.49% 13 .89 10.85% 14,94 6.1X7.4 5.0~4.,0 2.0X2.0 3.0%x4.5 2.0%x3.0 23%x3,0
* % = & (m) 210 192 106 .5 95.1 110.1 52.6 87.1 - 60 48 .8
* & (2] | ¥ |H ®1H %08 g8 B | H B (] % # # - [i=1 % | E® &
5 B, £ 19374 19644F 19834 1983¢F 19884F 1984£F 19874 - 19884 19874
T B R B M F 5 K| EEME Y~y | EEMY Y~y M EEMAHTE | AEM+HTB IR b BigRA A b | EHEMHEE M AL | MR | LA BEHRE
x 2ENY 5> FER (wm) - - 0.127 0.04 - 0.04 - -
BIM|FBERATEE (1) - - 0.762 0.20 - 0.20 0.20 (0.08 max) 0.20
Atz ® | & (u) - - 12,7 12 - 12 55 12 128 LT
2 | X |REBO 2 > FE (%) - - 42570 BR/N6d B4 50 U 7130 (100) (100) (50) B41:50 v 7:25 [ 50LL Lk (59 win) -
NIBIBHEOESHEE (n) - - - ETa9 s +1.0 o -évuwil.o
] $ [i=1 -4 - - - 1,/10 000 1710 000 (13 mm) 25mm  (1,72000)
> ABAE o FEKE (mn) 0.1524 0.127 0.127 - 0.04 - -
FIR|FBRATE2 (r) 0.381 0.254 1.016 - 0.20 - 0.20 (0.14 max)
BB FIEO2 > 7X (%) 100 100 60 (FEHER/D) - B#$:50 1) 7125 - -
FIE|BBEOHIEE (w) - - - - - -
B % | & [i=1 4 - - 7,10 000 - 1,710 00075000] — 25ma  (1,72000)

() AUBROFPFOHEIFEHRBCREL T35, 312, BRESOHEMNE 1,/50002805 84 3 ALIB AV SNTWEETH 5,




2 & IL & > F BEIAKRIRE
AASHTO |
DTVISTON I  DESIGN
10. Steel Structures
10.18  Splices
10.18.3 #*
10.18.3.1
H, SHOBRZERBHMO YNy b, KU NBFOBBRBELEESEEH0
Y55, BABMOBHBRS+ACEST 2BICEBMT U, 5/ & BRI
MELZBRELTOBMOEREIEL. VXY FXIEIHTBAEKEMEOHFRICHED
50% A TRIORWICHTEEL TH LW,

DTVISTON 1  CONSTRVCTION
10. Steel structures
10.20 Facing of bearing surfaces
10.20 X H®@
mMezr-Merarys) - rOERIFES»AVEIR-ATL—tORELL
Wik, ANSI B46.1 REMX >RV MILEMKPartl (—MELTICRYT) OKE
HXOBEILK S,
BRI T T 2 ERMHmHE,
BRM I EYELLERIM, 70 5— e ANSI 500 «
* KEMX 500 pinch
10.21 Abutting joints
10.21  #EAEF
hix\E@Eﬁ%ﬁ@ﬁ%ﬁEﬁ&ﬂ%t~&tiﬁ%%ét&m\ﬁﬁm\
X IEBIEMIT 20075, MOBFLBNWTIRELEEIELILE
TEN D, BE XL 3/8inch (9.525mm) M X T2 S50,
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BS 5400
Steel, Concrete and Composite bridges
Part 3 Code of practice of desigh of steel bridges 1982
14. Desigh of connections
14.4 Splices
14.4.2 Compression members
14.4.2.3 YHIMTENERMBM ALY v F8H
MFEOEMBHSESEMT 2HERBEHEMMIL 254, CoBRMEAEL
TERMNDOT% BPIRETAELTEN. BRMILU mikE2FERL TEME % H
mEHBHE83 EMNE2ELEERNOPEETIELTH LN,
EMEOTNE. AIN—TL—FEOHFETHIELAZTRIERS RN, A N—
TUV—brRUCKREMIBMCIER T 2EMNO2. 5% WM BERFRICIERT 2
LOELTHREFLALTOIE RS W,
14.6 Welded connections
14.6.5 EARTIPIC L 2R ERiE
MR CNICEMTAHMEOBMB+RICRLLATWSIGESE. TEDOEA&TER
NeHMMOXETLOoH 3,
(a) HWHMIL:HAE 100%
(b) B#8HAYME. HBHYEHE 75%

Part 6 Specification for materials and workmanshsip,
4. Workmanship
4.2 Fabrication tolerarces
4.2.3. BRI EhXEBOFEE
The EngineerDiER B H 2 5AWMM LY 2 EEIE. S0l A OEMNAFLA
Tx0.26mmOFEHEE L LZITHhIT RS20,
4.3. Preparation of edges and surfaces
4.3.4. Ny T OEMMNT
Ny hEFOREZBHEML T 2RETOH 256, BMEEIITTLS
MILAZGhERLS LN,
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DIN 1073 $HEKE - sTEEHE (19748 7 A R1T)

(DIN 1073 Stdhlerne StraBenbrlcken - Berechnungsgrundlagen, Juli 1974 )

(EAHBHREEEZR)

7. WM OEE

7. 1 EEL#FoREFEA
BrxOBUHERIZ. #hodBPETIHIHLTERKL., ELEATLHHO
r 42, BEBHT (KontaktstdBe, A FZ L P v F) . 7.1.1 HIZ LV RFT %o
FEHBHOEZICBNTIE. EESHEHEE (Knickbeiwert) w %R U 2 WEHE
HERAWRLDET 5,
7. 1. 1 HEHPF (KontaktstlBe, A F I 5 v F)
7. 1. 1.1 RE

KROREPBREINZHECE. EHRBHCEBERFEH VLI ENBTE
2, FEEBMAHICH LU TERCEATRINAEZS 2V, EOMTIED
WTIE. 1973F 12 47D D 1 N1000, 4.2.7 JHIZE-»TWH 2 k., 12,
HEMBRETI2HAMNDS., T ABCERTIEENOL/I02EA T
NT IS . |

FEMKFIL. BIEEDICHL THEWEREHM (Verbindungsmittel) (K b,
BERE) KL-T, +FHoREBEINZTHIERS W, &, EREMIE.
REWHE L OSNEEZOERCE L TRET 20087 3,

7. 1. 1. 2 | :

I REBRICLZHET, #FHEICSIRIESAEELZNWH AT, &
MEBEI., n- PO >HEHLUTRIFLTDH I, EL. EFRKO
£>TH 3.

P=8MOBRKERHN
n=AKETER3ICEIVEZSNBHRH
A=DIN a4 &sWBHOMEL

R3 EEBRFIBI2EEMERH T 200K

A =40 n = 0.25
A — 40
40< A <120 n = 0.25 + 0.75
80
120 L =150 n = 1.0
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IRERICLZHET. BFWEHICSBRISCNEEL 2. H50VITEEM
LR (B1EE) OFBMALLHERCLSRZNWT., BMERXRILEDO L
TAHHBACE. RKOLH>IKHMIEH>dbOET 3,

2IRBRICEL> THERTON., FO0HBAE. v (vu =171 : v yz=
1.5 ) OHEOLEL T, SIREBICHI2EREM OIS, HES —-2AHZ
BT 2 Z0HBILIDL.5 FOEEBA VL DIZHRFTT 2.

COBBRZBWT. BHOBUEERLT TR, BARKL->TIE., EEM
(YR b, BLEF) OFTRDIC > THETE2HFHOEM (Knicke) % &
ERETH2LDET B,

EREMIBFHRECERTIERERNOD 2 E125% D NIIHL TH
Lzt hiE e zn,
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F i H 2FUTL—b BHER - F - POy — FBIESEN.
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(2) RMARKBORFMHE
COMFRERL. AROBAINLI v FIH, BYTRENRNLMNZKIEEBESL
LTwd., REXEKFERLN., Tvvavuy RE2EZBORBEHME LT, B L
B7>Yavuy ROMREERLTWS., £, TUVR7TLV—MREGBELET.
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T A WD YIIENREEE S,
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. REHABWRIIHL TW2ELPIZ. = FTV— M4BT THEMTAEMLU. EMm
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@ - RBREEOLE
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