Hume Prestressed
Concrete Beam
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M BEAM TYPE
DESCRIPTION

M2 M3 M4
SPAN RANGE L (m) 16.0-18.0 175-1895 19.0-21.5
DEPTH D (mm) 720 800 880
WEIGHT W (KN/m) 771 8.49 926
SECTIONAL AREA A (mm?) 316650 348650 380650
¥t (mm) 455 490 527
NEUTRAL AXIS
Yb (mm) 265 310 353
MOMENTOF INERTIA | Dox (mm?) | 1620x10° | 2302x10° | 30%4x10¢
SECTION 2t (mm’) | 1964x10 | 46%x10¢ | 8877 x10°
MODULI Zb (mm’) | 6104x10° | 7431x10¢ | 8757 x10°
M BEAM TYPE M5 M6 M7
DESCRIPTION
SPAN RANGE L (m) 200225 | 220240 | 235260
DEPTH D (mm) 960 1040 1120
WEIGHT W (KN/m) 8.64 9.42 10.20
SECTIONAL AREA A (mm?d) 355050 387050 419050
Yt (mm) 603 631 B0
NEUTRAL AXIS
Yh  (mm}) 357 409 460
MOMENT OF INERTIA | Ixx (mm¥ | 3581x10° | 4756x10° | 6046x10°
SECTION 2t (mm* | 59.39x10° | 7539x10° | 9153x10¢
MODULII 7b {mm?) | 10033x10° | 11628x10° | 13154x 10
* DIMENSION AND SECTION PROPERTIES OF M8, M9, M10
M BEAM TYPE M8 M9 M10
DESCRIPTION
SPAN RANGE L (m 260-270* | 265-285* | 280-200°
DEPTH D (mm) 1200 1280 1360
WEIGHT W (KN/m) 458 10.35 11.13
SECTIONAL AREA A (mm?) 393450 425450 457450
Yt (mm) 746 768 792
NEUTRAL AXIS
¥b (mm) 454 512 535
MOMENT OF INERTIA | Ixx (mm®) | 6519x10° | 8298x10° | 10188x 10°
SECTION 2t (mm?) | 87.39x10° | 10809x% 10* | 12865% 10°
MODULI Zb (mm?) 143567 x 1F | 161.57 x 1(F 17936 x 10¢

*Subject to transportation constraints
A range of nine M-sections, M2 to M10, are available for use by the bridge engineer to cater
for various spans from 16 metres or less up to 28 metres (subject to transportation con-
straints). Standard web holes (see fig 1) provided at 600mm centers when necessary for
threading transverse reinforcement through the bottom of the webs
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INVERTED T-BEAMS

DIMENSIONS AND SECTION PROPERTIES OF INVERTED TBEAM
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SECTION

A 1ange of nine inverted T-sections, of depths ranging from 535 mm to 890 mm {as shown in table above), are available for bridge spans from 5 metres up to 1%
metres. Standard web holes (see igure 2 abave) are provided at 1525 mm canters for ransversa reinforcement for diaphragm Deams
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DIMENSIONS AND SECTION PROPERTIES OF I-5, 1-6 AND I-7 BEAMS

—W I-5 I-6 I-7

DESCRIPTION

SPAN RANGE L (m) 18.3 19.8 213
DEFTH D (mm) 965 1040 1120
WEIGHT W (kN/m) 6.63 6.91 7.20
SECTIONALAREA A (mm) 272625 281875 295875
MOMENT OF INERTIA | Ixx (mm) 2816%10° | 446x10°F | 4209x10P
SECTION Zt  {mm?) 6232x10F | B956x10F | 6767x10°
MODULI Zb (mm’ 6580x 108 | 7476 x 10F B4.68 x 10¢

DIMENSIONS AND SECTION PROPERTIES OF 1-12, I-I3 AND I-14 BEAMS

[BEAM TYPE I-12 I-13 I-14
DESCRIPTION
SPAN RANGE L (m) 244 269 274
DEFTH D (mm) 1420 1475 1550
WEIGHT W (kN/m) 10.30 10.84 11.21
SECTIONAL AREA A (mm) 423050 445600 460600

Tt (mm) 752 768 806

s Yb (mm) 668 707 744
MOMENT OF INERTIA | Ixx (mm®) Wedx10F | 10661 x10°F | 12207 x10°
SECTION Zt  (mnv) 12436 x 10° | 13881 x10°F | 15134 x 10¢
MODULI Zb  (mm?) 14019 % 10* | 150.79x1C°F | 16007 x 10P




Hume Industries Concrete Division offer
designers a choice of 3 pretensioned
bridge beam types for use in bridge
consiruction.

These 3 beam types are shown below:

For each beam type, a range of sizes
are available as shown in the attached
tables.

T-BEAMS

For each beam type, a range of sizes are available as shown in the

FEATURES attached tables.

* Hume Prestressed Bridge Beams are:
- designed to BS 5400: Part 4: Code of practice for design of Concrete Bridges: 1984.
produced using high strength concrete with charactenstic strengths of between 45 N'mm? to 30 N'mm’.
used for the construction of highway bridges designed to MOT load requirements.

ADVANTAGES OF USING HUME PRESTRESSED BRIDGE BEAMS

* No scaffolding/ props/ falsework required over rivers ¢  Obtain high quality factory cast beams with minimal

or roads. supervision.
* Reduce construction site activities. * No time wasted waiting for beams o gain sirength.
* Minimise wet concrete works at site. o Working platform immediately available upon

s Ease of construction, launching of beams.

¢ Fulure extension of deck easily implemented by

¢ Minimum interruption to traffic flow.
P addition of prestressed beams.

* Cut construction time-beam preduction in Hume
factories proceeds simultanecusly with construction
work at site.

INFORMATION FOR DESIGNERS

* Prestressing strands
1289 mm diameter 7-wire super sirands {low relaxation) conforming to BS 589: 1980 are used.

* Standard Strand Pattern Positions

Designers are recommended to choose from the ‘standard’ strand pattern positions shown for each beam type when
finalising their combination of total prestressing force and eccenlricity to meet their particular design requirements.
Use of standard strand pattern positions allows a reduction in production costs, thus benefiting the client.

+ 28-day concrete cube strengths

Hume Prestressed bridge Beams are made with high strength concrete having a 28-day cube strengths of between
45 Nimm® and 50 Nfmm?®.

* Curing
Hume Prestressed Bridge Beams are cured by covering and maintaining the beams in a wet conditien by the
application of low pressure steam until the specified transfer cube strength is reached.

* Cubes strength of concrete at transfer

Although achievable, transfer cube strengths above 40 N'mm2 should be avoided where possible. A transfer cube
strength of up to 38 N'mm2 should be adequate for most cases. It may be possible to avoid high transfer cube
strengths by either a small increase in the construction depth or by the use of debonding.

* Stacking
Each beam should be stacked on timber bearers placed at about 300 mm o 500 mm from each beam end.

* End slots for dowels at fixed end bearings

Slots at beam ends can be formed in the bottom flange to accomodate dowel bars at fixed bearing pesitions where
required.

* Beam Lengths and Transportation

Subject to design considerations, Hume Prestressed Bridge Beams can be made to lengths (subject to end
shortening upon transfer of prestress) required by the designer. Beam lengths should preferably be specified in
increments of 50 mm. Maximum beam lengths of up to 27 metres have been successfully transporled from Hume
factories and launched. Where access to a bridge site may be a problem, it is recommended that a check be made
especially when using long (>22 m) beams for remote areas. For long beams, it is highly recommended that some
iop reiniorcement {in the form of strands/ bars) be placed near the top of the beam in order o facilitate transportation
without cracking of the beams.



CONSTRUCTION METHODS FOR
M-BEAM BRIDGES

PSEUDO BOX

Construction sequence

. M-beams are launched at |-mefre centers.

2. Fill gap between bottom flanges of adjacent beams

3. Place reinforcement through web holes & cover
reinforcement with @ minimum of 50mm in situ concrele.

4. Place permanent formwork between top flanges of adjacent
beams

5. Place reinforcement for top slab and end diaphragm beams

6. Cast top slab and end diaphragm beams

T-BEAM

Construction sequence

. M-beams are lounched at |-mefre centers

2. Place permanent formwork between top flanges of adjacent
beams

3. Place reinforcement for top slab and end diaphragm beams

4. Cast top slab and end diaphragm beams.

Note: For T-beam construction, web holes are omitted, except at
the ends of the M-beam for threading through the end
diaphragm beam reinforcement.

CONSTRUCTION METHODS FOR INVERTED
T-BEAM BRIDGES

GRILLAGE

Construction sequence

o n

. Inverted T-beams are laid at S08mm cenlers.

Fill gap between boltom flanges ol adjacent beams at
positions of diaphragm beams.

Place diaphragm reinforcement through web holes @
1.525m centers together with shear reinforcement.

Place formwork to sides of diaphragm beams and between
top {langes of adjacent beams.

Place reinforcement for top slab.

Cast top slab and diaphragm beams.

SOLID SLAB

Construction sequence

1.
2.

3
4.
S

Inverted T-beams are laid at 38Bmm cenlers
Fill gap between botlom flanges of adjacent beams along
length of beams

. Place reinforcement through web holes @762mm centers

Place reinforcement for top slab

. Cast void between contiguous beams together with top

slab.

CONSTRUCTION METHODS FOR I-BEAM

Construction sequence

.
3.
4

I-beams are launched at 1.5 metre centers (typical).

. Sofiit formwork is placed at diaphragm beam positions.

Reiniorcement for diaphragm beams is placed.
Side formwork for diaphragm beams and soffit formwork for

' slab is placed.

=

Place reinforcement lor top slab.
Cast top slab and diaphragm beams.



+ Diaphragm hele sizes and locations
Standard sized diaphragm holes (see fig 1 & 2) for each beam type are located at regular spacings as
shown. Adoption of these standard hole sizes and locations will allow a reduction in production cost of
the beams.

s Skewed Beam Ends
Skewed ends to beams are expensive and shoule be avoided where E}Gaﬂlb"mﬂ Specification of beam ends
with the precise angle of skew to smt the urldge -::lh-;'n e*" QE"IE"{: ';r NCTEIsas ihr_-:- beam cosl. Where
skewed ends are necessary, 1]

wmmmws_ﬂm The use of the rationalised skew ﬂﬂg]ﬂs below

ensures that the maximum displacement ‘s’ of the corners of the beams (see ligure below) does nol
exceed 30 mm for M beams.

+ Reinforcement in Skewed Beams
Only reinforcement in the end zone of the beam should be skewed. All other reinforcement in the body
of the beam should be detailed square to the section.

i 2 3 340350 ¥ 10 29
Rationalised  Maximum 'S (mmlfor  Skewangle | 500>% o
Skew angle at intermediate skew at § max
beam end angles for M-beams® max max
0* 44 5.0¢
10 45 15.1°
20° 49 25.3° i
30° 40 34.0°
37.5° 44 a5 o e ~ /%
45° 50 4300
52.5° 50 56.0°
Mearest
59° - shew
angle from
p 4 column 1
Example: Aciual skew angle = 27.5 : Use oi Column . "
3 indicates that a skew angle of 25.3° | —o—% S
corresponds to a displacement S of about
50 mm. To limit displacement S to below 50
mm, use a rationalised skew angle of 30°. o o 2k
*For Inverted tee baams, the value of 'S’ is half that in T
column 2.

It is our policy to continuously review and improve
products and their design. Information in this leaflef
iz therefore subject to change without notice.

It & o podicy 10 COMiRuIUSly mvview and improve prodects ana fhar design.
Infanmalion s 1his eafiel s nemefcre subect to changd wilhow! notice,
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