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Types of ribs

(a) Deck with open ribs
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Types of ribs

(b) Deck with closed ribs

Fig. 1.2. Two basic types of steel plate bridge decks
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Fig. 1.4. Autobahn overpass at Jungingen, Germany (1934)
(spans 26-37-37-26 ft)
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Fig.1.8. Save River Bridge in Belgrade, Yugoslavia (1956) (spans 246-856-246 ft)

TR

an

A %4



Fig. 1.9. View of Save
River Bridge in Belgrade
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Fig. 1.10. Duesseldorf-Neuss Bridge, Germany (1951). (spans 338-676-338 ft)
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Fig. 1.13. View of
Weser Bridge Porta
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Fig. 1.15. Duesseldorf-North Bridge, Germany (1957)

AR REE SN TWAEE TS5,

T TR VEHEOREWEHE Y 723 L Tl .,
coVF 1Y g in. KBEERHEITS 30T =Svig 2
—OeAiliERE O 69 ft. (21 7)), WEIEEE 10in. ( 252
em), #E Y in., VT HREH 2 ft. (61em) TH o7,
BEBE%E 1358, (41 7)) O BEHE PRERM
THBESS BEMcEY <, MEEL Lk

Fig. 1.16. View of Duesseldorf-North Bridge

Eifie LUEREORBRFAT N MSEE Lk, VT
REEFEE RV MEGE Lo AV IBUHTT OB, 4L
O T EE AN ORER T, (K7 1288)

1134 T—FiE ’

HET - F RN T, ZOREIT L BT B0
HERE 2R B b, WETO b IFMEERIL, L
> THE O EREZ LM TAC LR Z T, PEHTS

H

| I

<>




Ak

— IS VU
<161‘~L—292'——L157*| 990"
2266"
Elevation
Section A-A
f+—9.8" 7.4'—» 62.3" 7.4" 98—
i
_ﬂ | 2" asphalt e 3" dock plate - &
| I, LI ) / : =
1 ”I”I””““””HI“”}I;E““l[l“” SERERRERERET T1 1 u|
11 \1 L | - T
]
=2 " 1 Ribs93"x % to 11;",‘%-1/& N1 DR, X i
=4 g An - ;
g o r/—% to 1" webs Floor beams @ 6.6'+ | |
@ b R I |
X ' 1o a1 ®_1_ Diaphragms at suspension points, supports, L.

~
o
-
°
o

and midpoints of long-spans. r

62.8"

Cross section

Fig. 1.17. Severin Bridge, Cologne, Germany (1959)
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Fig. 1.19.

View of Tower of Severin Bridge
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Fig. 1.20. Underside view of Severin Bridge
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Fig. 1.21. Cologne-Muclheim Suspension Bridge, Germany (1951) (spans 279-1033-279 ft)
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Fig. 1.22. View of Cologne-Muelheim Bridge
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Fig. 1.23. Duisburg-Homberg Bridge, Germany (1954)
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Fig. 1.24. Port Mann Bridge in Vancouver, B. C., Canada (under construction)
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Fig. 1.26. Fulda River Bridge, Bergshausen, Germany (1961)
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- Fig. 1.27. Bascule Bridge in Krakeroy, Norway (1957)
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(b) New design (1952)

Fig. 1.29. Comparison of the old and the new design of the Autobahn Bridge near Hedemuenden, Germany
(spans 210-263-314-314-263 ft)
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Fig. 1.30. Test measurements of stresses in the
deck plate acting as the flange of the main
girders of the Save River Bridge at the supports
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{a) Deck

under ated loads, P
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{c) Deflections and bending moments in rib
near main girder (Section B-B)

Fig. 1.31, Deflections of a steel plate deck and bending moments in longitudinal ribs (System II)
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Fig. 1.32. Load test on a half scale model of Save River Bridge deck plating
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(b) Side view of the central portion of the test panel cut out

after test
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(¢) Cross section through the ceniral portion of the test panel

after test

Fig. 1.35. Load test on a steel deck panel with closed ribs (Fig. 1.34)
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Fig. 1.36. Schematic load-stress diagram of a longitudinal rib
of a steel plate deck
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WEIGHT,
BRIDGE ELEVATION YEAR
TONS OF 2000 LBS|
STEEL* | TOTAL
M% 1929 | 14,150 | 20,000
COLOGNE—
MUELHEIM
/(I'ﬂﬂ,m\rnﬁ“ﬁ‘hwv—v—rrrﬂ’ﬂ‘rn’r \ﬂ\h\ 1951 6,400 9,500
e A
[BEIPIN 1033 . 279-—>]
1930 | 9,300 | 22,000
DUESSELDORF-
NEUSS
§ T 1951 | 6,970 8,400
L—sss- : 676 te— 338"
\TT\rT\rT‘rTﬁ—rﬂ—TT—rT1’T1/I] 1934 | 7500 | 13,000
[l(— T
246 856 } 246"»]
SAVE RIVER,
BELGRADE
R AAJEIZZI:EJQ;J:r::r:?r—- 1956 | 4,200 5,200
L—246' 856" 246-~—l

*Note: Weights of suspension bridges include towers and cables.

Fig. 1.38. Steel weight and total dead weight of the old and the new designs of three bridges
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Notes:

(1) The wieights shown 2re for bridges with two main

(2) Loading: AASHO. H20—516.

(3) Material: Deck plate. longitudinal ribs, main
girders — low alloy structural steel.

Floor beams. bracing. etc. — structural
carbon steel.

Fig. 1.39. Approximate weight of structural steel in steel plate
deck girder bridges designed in accordance with the AASHO
specifications
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(a)ISOTROPIC PLATE, D, =D,  (b)ORTHOTROPIC PLATE.D, < Dy

Fig. 2.3. Comparison of deflections and bending moments in a
square isotropic and a square orthotropic plate
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Action of the deck plate
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= actual contact area of one tire
at the top of the wearing surface.

Assumed contact area at the top
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lrgd

Fig. 3.10. Wheel load dimensions
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Fig. 6.11. Fatigue tests on steel deck plate [31].
rupture of deck plate in Test 3¢ (See Table 6.2.3.1)
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e

Deck plate thickness, ¢p, inches
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2 e

& 12+ 18" 24
Rib spacing, @
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Note: AASHO wheel loads and dimensions are used as follows"
12 k wheel: # =12x 1.3 =15.6 k, focaded area = 12" x 22
16 k wheel: £ =16 x 1.3 = 20.8 k, Joaded area = 12" x 26"

Fig. 6.12. Deck plate thickness required for a deflection
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Fig.7.1. Typical open rib cross sections: (a) Save River Bridge [42, 76], see Fig. 1.8,  (b) Possible arrang t, minimizing residual
welding stresses. (c) Cologne-Meulheim Bridge [74, 80], see Fig. 1.21. (d) Duesseldorf-Neuss Bridge {68, 78], see Fig. 1.10.
(e) Duesseldorf-North Bridge [59, 73], sec Fig. 1.15
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Weight of deck plate stiffering (p.s.f.)
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Weight of ribs only
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Weight of floor beams only

5 B sl
Moment at midspan {  Moment at support
lgoverns rib design governs rib design |
1 l
o [+] 5 10

15 20 2
Floor beam spacing, s, in feet

Note: The weight of stiffening includes the ribs and the floor beams.
The weight of the deck plate is not included.
Design coaditions:
(1). Material: low alloy structural steel except as noted undes (7).
(2). Loading application: see Section 3.4.2.
{3). Design stresses:
Max, local slress in ribs (System 11}  17.0 ksii. |
Max. stress in low alloy floor beams.
{4). Floor beam span 500",
(5). Deck plate and rib sizes as shown.
(6). Floor beams spaced more than 9'—0" o.c. are of the hype
shown i Figs. 11.9 and 11.10{(c).
(7). Fioor beams spaced less than 9°—0" o.c. are of two types:
@. Heavy Tioor beams of low—alloy steel, spaced 21 {0 28 ft.
Fig. 11.3(d).
(o). rirmediats flobr beams of carbon steel, Fig. 11.3(c).

Fig.7.2. Weight of deck plate stiffening of a bridge deck 50 ft
wide between girders, AASHO loadlng, as a function of floor
beam spacing
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Section A-A

15" o stress
relieving hole
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Butt welded to
floor beams
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Continuous through
floor beams
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(c)

{d) (e

..

Fig. 7.3. Typical cross sections of closed ribs: (a) Mannheim-Ludwigshafen Bridge [77], see Fig. 7.20. (b) Weser Bridge Porta
[60], see Fig. 1.12. (c) Port Mann Bridge [22, 62], see Fig. 1.24. (d) Haseltal Bridge on the Frankfurt-Wuerzburg Autobahn [72].
() Fulda River Bridge, Bergshausen [72], sce Fig. 1.26
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Locate stiffeners at 4 points of ribs:

i
AWK E

Stiffening diaphragms
L at_midspan of ribs ,

1
Cutouts in diaphragms

\ Pate A<J Flat bar- Section A-A
{a) Dizphragm type stiffeners (b) Piate and tie bar type stiffeners
. 400 m
rqoo mm £ m 200 mm
. ! o El
: £
&
NN/ N/ \ ENAN /L N\ /L \ /&
. [ 5 mm
8 mm intermediate stiffeners at ﬁ' > ’ «
midspan of ribs (test 2 only) 100 mm
T T —
o~
I Simulated wheel load, H
e H I Tests with intermediate stiftieners
1

P =14 metric tons 0.79 mi—} ¢
«© H
A s | \
300 mr P H /! Tests without intermediate stiffeners
i =

\ /'\@ Computed with H=0, corresponding
H ! to torsionally soft system {open ribs)

Fig. 7.4. Intermediate stif-

" 'c) Deflection measurements on a deck with closed
feners between closed ribs [77] “ ere

ribs with and without intermediate stiffeners
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(b) Detatl of truss connection

83 2'deck plate

Diaphragms at panel points
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{c} Detail of transverse ribs {Section A-A)

{a} Cross section of bridge

Fig. 7.5. Combined railroad and highway bridge over the Lippe-Seiten Canal with transverse orientation of the deck ribs [61]

(simple span-—190 ft)
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Fig. 7.6. Girder web stiffeners
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Adjusting screws,
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Grout F cantilevers L
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i Poured joint
sealer;

Cantilevered floor
beams @ 164" 4

Railing post

idewalk slabs

_-Railing post socket,
welded to edge beam

Plan A-A Bituminous paint. m
fa) (®) ... A
PN 23 asphalt
H wearmhg surface
3
4_11%';]_ 524" Gi' 2 i 173
Diaphragms © -3 Joint sealer

Asphalt wearing surface
Asphalt wearing surface (2 courses)

(single course)

Diaphragms @ 1-73"
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I { 3¢ ventilation & drain holes @ 1'-7;"
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T
N EESSE
™_Drain pipes @ 6'-6"
N Y —
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1 Joint sealer

i 2% Tar impregnated rope

I 2" asphalt wrg. surf. Asphalt
=] wrg. surf.
ribs Drain 8"x %" ribs
l( Floor beams @ 7.6 IE, ¥ e * ' :
. 3" to 1 "deck plate :
(dj fe)

Fig.7.7. Miscellaneous details: (a) Sidewalk and curb, Rhine River Bridge at Speyer [79]. (b) Sidewalk and curb, St. Alban Brifige, '
Basle [67]. (c) Sidewalk, traffic barrier and curb, Fehmarnsund Bridge [72]. (d) Sidewalk, traffic barrier and curb, Haseltal Bridge
[72]. () Center traffic divider, Europe Bridge [58]
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(a) Deck with open ribs

restrained by fioor beams {bjClosed ribs

(¢)Deck with open ribs
notrestrained by floor beams

Fig. 7.8. Welding deformations (exaggerated)
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see Fig. 7.1

Section B-B

Fig.7.11. Riveied deck splice, Duesseldorf-Neuss Bridge [58]
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splice, Port Mann Bridge {22, 62]
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Fig. 7.14. Detail of splice between the deck plating and the main girder, Save River Bridge,
see Fig. 1.8
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Fig. 7.15. Cross section and field splice details of the Europe Bridge over the Sill Valley, Austria
(266-354-650-354-266-266 ft. spans [58])
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Fig. 7.16. Deck splice details, Save River Bridge [42, 76]
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(b) Section A-A

Fig. 7.17. Deck splice details, Severin Bridge [63, 69], see Fig. 1.17

Loose piece of deck plate
fitted after rib splice is

complete
™A w

sh A Fiewd l.-Shop

(\’ _
YAz

Back-up plate

otch rib
Section A-A Alternate section A-A

Back-up plate

(a) Direct butt welded splice

See detail of deck plate
weld in {a), above

Field groove weld
ey .
'IT/ lT»A \R‘ ' __h_/ '

+ 'diaphragm plate

Section B-B

(b) Unsymmetrical indirect splice

A
T

Back-up plate

Back-up plate to butt tightly
against diaphragm plate

Notch diaphragm plate
for back-up plate

1" diaphragm plate
Section C-C

{c) Symmetrica) indirect splice

Fig. 7.18. Proposed welded field splices of closed ribs

1S
Y-

Kt




-

s

69

~-BREAE FOEDRDTD b, Thn b)) 7OEEHT
TLAKIC, BTFELTEFWAT »&7v - P dDRAAT
BHE Lk, T LTCRRIK, V7 HEE: 7 » 27 v — MOEE
TAEET Tk oo TO L OV T 4 BIEESEHETS
LI T TOLBHEABEHCHATED (42 30

M7 18b, clt@hMisrd7734%R0C, ThiC)
TERBETA FROBEEERLTD S, COBEET »
7 v FOMBER—EFAY G AL, COEID
HFEO AL T2 OO, Y 7OEERT 3T 256
Dr on B R LOBRERERIN IV,

7.3.2 ZEHFRE

R RO SRR, RETRSORME, TIBRIEMENK
M- kS X OFHE( S50 A 0560 ) BEIRERES
EBFOMO BHCL - TE 25 30 Tdb,

Bh AL ORI v % § DIFEOBE IO T RA R
Basle @ St Alban Br, (719 )% 4L LTD
~ES,

BHFIBORGH LEH LNl XAV OKRE L, KT
164ft, rzs538ft, T, BV LKL Y =7
DS EHB—EINCE SREHOTHESER 7 1 41ICRT
IO TNEEFINTNES,

FRT HERofENE ZR Lo bl, *OLER
BTELREEF BT, #5574 VS5-I b RERH
DRHL bk, 7, LHOTEIFOBA%ES5 0 t RS
BRI L, OO EHRICHEKE I r e KER~Te,

1 @O AN EEROMBIELOD, T o7V -}
OB LU ) 7OBBF B B L, TOBREIRE
DR, FEEC X BUTHE BRI L% Wi DITERRR - % v & M
LOBEEE BRI EEDL L YTE A,

275y Irk, TRKEAFVIBERGINT
WEWIKEIS 5, HHOBHBLUBMNUL»% b OS24
LTk, EMEKRE G E oBESHEEROMBICHS
7T, B LA EHO%HE REBRIC L VIERALTED
iﬁ.%@ﬁ%fiﬁﬁ:f@ﬁ%&%vdyf%%Lko
COXHICLT, EFOEBRBBINNTIREALZ(THL
EMTE T,

RO BB F O T FHEIKTMTERD o720 T,
XY 7 OO FT B EEETFOY) < » PR, VN
» MTb% T4 SEHOEBEIC Fn THBTRET 2172 -

101
o

BILEBHT, KR ArE 302040321 D350
BEBACCYRDICKELTSE, WETHLII FInE
A Y Lico

BEHFID KBS F Md, TIBREFO ERSPL WED .
BB FT S %, Mannheim - Ludwigshafen
Bridge(R 720 )ik #HLO - Fe Bk ODH
Chbhb, COBTHNWLLILES D, BI30~60 ft,
DAFALERR (v ) THEL, FIY B R L ER
MicY = » Y TE DDk, T » %7V~ PEBEEEHLEO
BaEEE YRy MESLEL, B TOMTFERM M ESEL
(7311 E88),

M7214, 6 0ft,x 185 ft, ORBFAuBERR
FBER Y EFTVEECHTDE,

i AN S A, RO T 385 % Bt v OF 5
FHELTHATELLEENI 12, 1 LOKRT L SK
R R EREBICLTHND T L NTE 5,

3 5 —0D FEAFBLF W TEL O350 L TTER
RahoBBEME E-TLESTETHDA, CHLTH
TR = BRI OWEAB E R I OBERSLET
5bh,

CPBEHE I Cologne © Serverin Bridge
CRTEAbhA(BL17, M722), .
OB HFNCE, M2 256~1781t, RE47~
54 [t OTBEERAE, T TSR LABIOK
BEeEas Lte 28 {t MOKMRICHN TR, TOBE
FUBIT » %7 v~  OREEFEEEL, KW TRIGHKT
)2y PEALAZ(KT17b), AT THEs 2DH,
Fia = VAFEHE RS TAMREY v- Y TH D ET T

BTHIGED, i, REBEICESTR,

FOBET »% SV — MEBBHEEER == » t OO
ARV LT H I ORTIEL, 717 altiRT I5K
F %7V — ' OFREEL

KERE ML T 8T 20O A Y~ » M OY X
» b REWTEER, RABICIFNWTITE o,

FIBC T 5 FIER LI B OBER R B AOFMEL 208
(8 2 JWEREANTWN S,

Kehl © Rhine HiThssd 2— A2 588E T,
M7 2 3IGRT L 9%, Lo KERENAN LN, TT,

440°
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i Ribs, see Fi‘g._7.3(a) Floor beams @ 6.7° i
8.9 —8, 2>« 18.5" 8.2 8.9 —»<«—8.2 185" 8.2 —»le—-12.2'—m
Fig. 7.20. Cross section of the Mannheim-Ludwigshafen Bridge over the Rhine (300-300-300 ft spans) [77]
Fig. 7.21. A 60-ii x 18.5-ft panel
of the deck plating of the

Mannheim-Ludwigshafen Bridge
being lifted into position
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Longitudinat | .
field splices L_'""'mer |
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Le—Portal erane | i
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sub-assembled and erected | (a) Typical cross section
as one unit.
2.8
- A 2=
field sphices | | \ l 3 h. n
1 i1y | | bl YN ——e— | —
@ sidewalk N L [ (b} Floating girder to pier
1 LoD Main girde e Fig. 7.17(5)) ng gir i
cantilevered cantitovered or spice detal :
1211 Py
| Cantilever erection
7.5" 10.5, 225 178 225 10.5,1 7.5
L { [ ——
. . . . Iat
Fig. 7.22. Erection scheme of the Severin Bridge, see | b
Fig. 1.17 be 419" >t 419"
(c) C ion by ¢

Fig. 7.23. Erection of the Bridge

over the Rhine at Kehl [72]
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(d) Camber line of the girders

Note: The camber line shown is the sum of the cambers required
for the adjusted dead load moments, the effects of the eccentricity
of the cable connections and the residual erection stresses. The
vertical curvature camber is not shown.
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Fig. 8.1. Typical gradation curves of aggregates used in
bituminous mix wearing surfaces: (1) Binder and surface
courses, west end, Cologne-Muelheim Bridge {Section 8.2.4.2a).
(2) Binder course, east end, Cologne-Muelheim Bridge (Section
8.2.4.2a). (3) Surface course, east end, Cologne-Muelheim
Bridge (Section 8.2.4.2a). (4) Tentative German specifica-
tions for asphalt concrete mixes on steel decks [86]. (5) Fine-
graded mix, Composition Type Va, The Asphalt Institute.
Gradation used for surface courses [105]. (6) Dense-graded
mix, Composition Type IVa, The Asphalt Institute. Gradation
used for surface courses [105]
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Fig. 8.3. Rippled aluminum foil sheets being placed on a
steel plate deck. Bonding compound used for adhesion
to steel
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Fig. 8.6. Cross sections of the wearing surface on the Cologne-
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Fig. 8.9. Rough surface texture of the wearing surface on
St. Alban Bridge, Basle
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Fig. 8.10. Asphalt plank wearing surface on the Harlem River
Lift Bridge, New York City
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Fig. 8.11. Application of epoxy
resin compound by spray truck
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Fig. 8.12. Epoxy and grit surfacing on prefabricated stiffened
steel deck panelsinstalled on the Strawberry Mansion Bridge in
Philadelphia (1960)
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Fig. 11.13. Loading used in the computation of the maximum
bending moments at midspan of closed ribs with consideration
of floor beam flexibility
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