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Gerber Beams
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« Continuity in Beams

« Gerber Beams E

University of Michigan, TCAUP Structures Il 10f 15

Continuous Beams

» Continuous over one or more supports

Most common in monolithic concrete
Steel: continuous or with moment I [ |
connections ‘ ~~___

Wood: as continuous beams, e.g.

long Glulam spans two spans - simply supported

« Statically indeterminate

Cannot be solved by the three }
equations of statics alone JT\\ o - |
Internal forces (shear & moment) as o l ‘ T 1
well as reactions are affected by

movement or settlement of the

supports

two spans - continuous
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Splice or Hinge

HINGE TENSION TIE —
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+ Can add one hinge for each redundant |
reaction l’? i
|
* Reduces length for transport |
L— ‘kl o
* Moment = 0 at hinge J
o e
* Can be used to balance — and + moments “ SUP,,O,?T,W
MEMBER

for optimization

D.L.=.5%, L.L.= %)

— 7 SPLICES —,
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Gottfried Heinrich Gerber
(1832-1912)

Developed a cantilever bridge spanning
system used in many bridges worldwide. The
system became know as the “Gerber Beam”
and uses cantilever segments to support a
simple span.

Halfurter Briicke, 1864. Span of 38 m over the Main River.
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Examples of the Gerber system
Firth of Fourth Bridge, 1890 i
+ total length 8094 ft.

+ central span 1700 ft.

* Design Fowler & Baker

+ Construction 1882 - 1889

Static modeling of the Firth of Forth Bridge
by Fowler & Baker
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Quebec Bridge Final Completion 1917
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Final successful completion 1917
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Quebec Bridge failure — 1907 and 1916

Compression members <)
that failed in 1907

=

1916 hoisting failure
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PA-020614

1907 failure due to miscalculation of the
steel strength and dead load.
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Gerber system in building frames

Speicherstadt Hamburg Kaffeerésterei
1888
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Gerber Beams in Detroit
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Moment control in beams

0.0 t
48.1 kip

48.1 kip

1301 ft-k 1301 ft-k

159.5 ft-k

Educational Li‘cense
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Moment control in beams
Spans = 10 ft

1.0 kIf

5.0k

12.5 k-ft

2.5 k-ft

10.0 k-ft

1.0 KIf

£3
0.22L

414k 5.0k

5.89 k
8.6 k-t

3.9 k-ft
» AVA ‘

8.6 k-ft

1 kIf

0.172L

]
4.14 k 4.99 k

\,\1

5.85k
8.6 k-ft

3.9 k-ft
M
8.6 k-ft 8.6 k-ft

1.0 kIf

0.146 L
5.0k

4.4k
9.6 k-ft
V.d

56k 6.2 k-ft

6.2 k-ft
University of Michigan, TCAUP Structures Il 110f 15
Example Problem
Given: SA3FT E:gg: Ell::zzs?
Span and loading splice —_ splice
+ D +L =49 psf N
+ 49 psfx 11 ft = 539 plf TR
EEREREERREREERRERRE R EREE
- CELPEEEE L TR e =
Find: ERAREPCRANRRRRRNRRRRASRARANE
shear and moment - = = O
beam section
-~ MFT ——=— 41FT —==— #FT ——
FBD 1
Reactions
W= 539 35.58 = 19339 %
[w= 739:F |
T—k L : ¢ ﬁoﬁ\/
K, %7.65
K , L
IMeR 0= 1934 (13.94°) -V (35.22)
V.2 9.63%
IMEV 0 =934 (1F.94) t R, (35.83)
K| = 9'6?K
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Example Problem cont.

FBD 2
Reactions
X
W=539x51.24 = T8
%7 | 961"
J w 539 PLF 2 L BY SYMMETRY
STt Tﬁl o4 K,r sz’
ZMe R, —o 719 1.1(5 2) + 23,618 (20.5) Ry (A1) + 94 F (. 10)
=23% 48K
R, = K gy EYMMLTAY
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Example Problem cont.
Force Diagrams
L w=539 IF g
e £ S
3! it i ot
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F, = 50 ksi W-Shapes
Selection by Z,

Example Problem cont. Tahle:3-2:(contined) Z
X

STeel geart Tesiad

Mo/ Q) O6Mpx | M/ 2| 0bMpx | BF/Q| ¢0BF Virl Q| Ovbnx

Z = = ) = ) - L, [ " H
M P = 8& , 74 K-FT \/U o ,4 3 K Shape " | kip-ft | kip-ft | kip-ft | kip-ft | kips | kips b i * | kips | kips
in® | ASD | LRFD | ASD | LRFD | ASD | LRFD ft ft in* | ASD | LRFD

M =, * H W14x26 402 | 100 | 151 61.7 | 927 | 533 | 811 | 381 |11.0 | 245 709 | 106
(&Rt n W8x40 39.8 | 99.3 | 149 620 | 932 | 1.64 | 246 | 7.21 | 299 | 146 594 | 89.1
M = W10x33 388 | 96.8 | 146 61.1 | 919 | 239 | 362 | 685 | 21.8 | 171 56.4 | 84.7

. 3 ;

M= e = 86.1 = 96.38 CE Wie6 | 372 | 928|140 | 583 | 87.7 | 361 | 5.46 | 533 | 149 |204 | 561 | 842
4 o = W10x30 36.6 91.3 [ 137 56.6 | 851 | 3.08 | 461 | 484 | 16.1 | 170 63.0 | 945
£ l WBx35 347 86.6 | 130 545 | 819 | 162 | 243 | 717 [ 27.0 |127 503 | 755
F Widx22 332 | 828125 506 | 76.1 | 478 | 7.27 | 3.67 | 10.4 |199 63.0 | 945
{\4[4 = Z x W10x26 313 781 | 117 48.7 | 732 | 291 | 434 | 480 | 149 |144 536 | 803

Wex31' | 304 | 758|114 | 480 | 722 | 1.58 | 237 | 7.18 | 248 [110 456 | 68.4

-t

Z - My 76'38('2-\ 25 13,’“; W22 | 293 | 731 (110 | 444 | 66.7 | 468 | 7.06 | 3.00 | 913|156 | 64.0 | 959

T -—1:——— = e = wex2s | 272 | 679|102 | 424 | 638 | 167 | 250 | 572 | 21.0 | 98.0 | 459 | 68.9
J 32

W10x22 260 | 649 | 975|405 | 609 | 268 | 402 | 470 | 138 |118 490 | 734

Llwizas_| 247 | 616] a26 |72 | 559 | 427 | 643 | 290 | 861|130 | 573 | 860

B T | o f0C] 365 | 549 | 160 | 240 | 569 | 189 | 827 | 389 | 583
EcTiom 11 TAB LE \

Leok of Sgetio Z?‘ |wioxt9 | 216 | 539 | 81.0| 328 | 404 | 318 | 476 | 309 | 973 | 963 | 510 | 765

Wex21 204 | 509 | 76.5| 31.8 | 47.8 | 1.85 | 2.77 | 4.45 | 148 753 | 414 | 621

Choece. Wiz x 19 Wizx16 | 201 | 601 | 754 | 299 | 449 | 380 | 573 | 273 | 805|108 | 528 | 792
NAANANA

— wiext7 | 187 | 467 | 701 | 283 | 425 | 298 | 4.47 | 298 | 9.16| 819 | 485 | 727

Z o 74 F s Wiza4 | 174 | 434 653 | 260 | 391 | 343 | 517 | 266 | 7.73| 886 | 428 | 643

Wexi8 | 170 | 424 | 638|265 | 399 | 174 | 261 | 434 |135 | 619 | 374 | 562

= o WiOxis | 160 | 39.9 | 600 | 241 | 362 | 275 | 4.14 | 286 | 861| 689 | 460 | 689

<{>Mn = 92.6 7 6. 74 Wexis | 136 | 339 | 510206 | 310 | 190 | 285 | 309 | 101 | 480 | 397 | 596

W10x12' | 126 | 31.2 | 469 | 19.0 | 286 | 2.36 | 353 | 2.87 | 8.05| 538 | 375 | 56.3
Wex13 1.4 | 284 | 428|173 | 260 | 1.76 | 267 | 2.98 | 9.27 | 396 | 36.8 | 55.1

CHECK SHEAR_ Wexi0' | 887| 219 | 329 | 136 | 205 | 154 | 230 | 314 | 852| 308 | 268 | 402
S ee 2oy
Aw =twd =0.225 (12.5):2.87."
&V, = (1) 0.6F, A =0.i(50)(2.51)
PVa= 86,01 7 17. 42 =Ny vor

u

ASD LRFD | 'Shape exceeds compact limit for flexure with Fy= 50 ksi; tabulated values have been adjusted
accordingly.

05=0.90 | * Shape does not meet the /t, limit for shear in AISC Specification Section G2.1(a) with £, = 50 ksi;
0y=1.00 | therefore, ¢, =0.90 and Q, = 1.67.
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