
C h a p t e r  7

B r i d g i n g

RIVER CROSSING

Operations

River crossing operations may be hasty, deliberate, or
crossings are always conducted in three phases: assault,
bridging.

retrograde. Deliberate
rafting (Table 7-1), and

Table 7-1. Planning factors for rafting operations

NOTES: 1. This table provides apprximate crossing times for LTR, Ribbon, M4T6.

and Class 60 rafts in currents of 0.5MPS (0-1.5 FPS).

2.  All round trip times include the time required to load and unload the rafts.
3. Increase crossing times by 50 percent at night.
4. Interpolate crossing times as necessary.
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Assault crossing

Equipment

Table 7-2. Assault crossing equipment
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Table 7-2. Assault crossing equipment (continued)
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Bridging/Raf t ing

Boats. The current standard is the Bridge Erection Boat Shallow Draft (BEB-SD).

Also still in use is the older 27-foot Bridge Erection Boat (BEB). Refer to TM 5-210 for

additional information.

Table 7-3. Bridge erection boats

Improved Float Bridge (Ribbon). The Ribbon major components are the interior bay

which weighs 12,000 pounds (5,443 kilograms) and the ramp bay which weighs

11,700 pounds (5,307 kilograms). Refer to TM 5-5420-209-12 for additional

information.
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Table 7-5. Launch restrictions

Allocation. Methods of launch from the 5-ton bridge truck.

Table 7-4. Allocation of Ribbon bridge (J series TOE) Table 7-5. Launch restrictions

NOTE:

1.

2.

The launch is based upon a 10 percent slope with the transporter backed into the water The
required water depth for a 30 percent slope with a 5 foot bank height is 183CM (72 in).
Interpolate between these values when needed.
This is recommended water depth launch could technically be conducted in 43CM (17 in) of
water.
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Raft design.

Table 7-6. Ribbon raft design

NOTES: 1.

2.

3.

4.

5.
6.

The asterisk (*) indicates that 3 bridge erection boats are required for conventional rafting of 4
5. or 6 bay rafts in currents greater than 1.5MPS/ 5 FPS.
When determining raft classification. L refers to longitudinal rafting and C refers to conventional
rafting.

If the current velocity in the loading/unloading areas is greater than 1.5MPS/ 5 FPS, then
conventional rafting must be used.
The roadway width of a Ribbon raftis is 4.1M (13 ft 5 in).
The draft of a fully loaded Ribbon raft is 61CM (24 in).
NEVER load vehicles on Ribbon ramp bays. Only interior bays may be Ioaded.
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Table 7-7. Determination of bridge classification (wheel/track)

Bridge design. The number of Ribbon interior bays requlred are–

gap (meters) - 14
 = number of interior bays

6.7

OR

gap(feet) - 45
= number of interior bays

22

Two ramp bays are required for all Ribbon bridges.

During daylight hours a
meters (600 feet) per hour
classification.

Ribbon bridge can be constructed at the rate of 200
(Add 50 percent at n!ght.) See Table 7-7 for bridge

Anchorage of Ribbon bridges IS normally accomplished by tying BEBs to the

downstream slde of rhe bridge. The number of boats required is shown in Table 7- 8.

Table 7-8. Determination of number of boats needed for

the anchorage of a Ribbon bridge

Table 7-7. Determination of bridge classification (wheel/track)
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M4T6 Floating Aluminum Bridge

Allocation

Each corps float brldge company (M4T6) has five sets of M4T6 and 10 BEBs. One set
provides – 141 feet (43 meters) normal bridge.

Raft design

Table 7-9. M4T6 raft design and determination of

raft classification (wheel track)

OR

96 feet (29 meters) reinforced bridge,

OR

one 4 float normal raft,

OR

one 5 float normal raft,

OR

one 4-float reinforced raft and one 5-float reinforced raft,

OR

one 6 float reinforced raft.

Transportation
The M4T6 IS normally transported using 5-ton bridge trucks. One bay of bridge
disassembled, can be Ioaded on one 5-ton truck. Bays can also be preassembled and
flown to the river, using medium lift helicopters.

NOTES: 1. Refer to TM 5210 for methods of constructing M4T6 rafts.
2. Roadway width of an M4T6 raft is 4.2M (13 ft 10 in).
3. Draft of a fully loaded M4T6 raft is 66CM (29 in).
4. Construction times increase by 50 percent at night.
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Bridge design

Floats (bays) required for normal bridges are—

Floats required for reinforced bridges are–

NOTE: For reinforced bridges, two-thirds of the total number of floats must be
equipped with offset saddle adaptors.

Site and personnel requirements.

Table 7-10. Determination of site and personnel requirements

NOTES:1. Refer to TM 5-210 for methods of constructing M4T6 bridges.
2. Increase construction times by 50 percent for reinforced bridges.
3. Increase all construction times by 50 percent at night.
4. Draft of an M4T6 bridge is 101.6CM (40 in).
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Floats (bays) required for normal bridges are-

Raft designBridge classifications.

Table 7-11.

(wheel/track) for

Determination of bridge classification

M4T6 normal and M4T6 reinforced bridges

Class 60 Steel Floating Bridge

One standard bridge set contains the components for the complete assembly of one
floating brldge capable of spanning a 135-foot (41-meter) gap OR one 4-, 5-, or 6- bay
raft.

Transportation
Class 60 bridges may be palletized and loaded on M172 semitrailers. Additionally,
one 15-foot bay of bridge may be transported on one 5-ton bridge truck.

Table 7-12. Class 60 raft design and determination of

raft classification (wheel/track)

NOTES: 1. Refer to TM 5-210 for methods of constructing Class 60 rafts.
2. One air compressor, one crane, and two bridge erection boats are needed

for raft construction and propulsion.
3. Roadway width of a Class 60 raft is 4.1M (13 ft 6 in)
4. Draft of a fully loaded Class 60 raft is 73.6CM (29 in).

Bridge design

7 - 1 0



Floats (bays) required for normal bridges with reinforced end spans are– Bridge classifications.

Site and personnel requirements.

Table 7-13. Class 60 bridge site and personnel requirements

NOTES: 1. Refer to TM 5-210 for methods of constructing Class 60 bridges.
2. One air compressor, one crane, and two bridge erection boats are required at each
assembly site.

3. Roadway width of a Class 60 bridge is 4.1M (13 ft 6 in)
4. Draft of a Class 60 bridge is 101.6CM (40 in).
5. Construction time increases by 50 percent at night.

Table 7-14. Bridge classification (wheel/track)

NOTE: Classifications are based upon a 15 ft end span. Refer to TM 5-210 for bridges with
longer end spans.

Light Tactical Raft (LTR)

One set of LTR can provide–

one 4-ponton, 3-bay raft,

OR

one 4-ponton, 4-bay raft,

OR

44 feet (13.4 meters) of bridge.

Transportation
One set of LTR IS transported on two 2 ½-ton trucks and one pole trailer
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Raft/bridge design

Table 7-15. Raft/bridge design and classification determinatlon

NOTES: 1.  Refer to TM 5-210 for methods of construction.
2.  Articulators allow the ramps to be adjusted up 1M (41 in) or down .48M (19 in).
3.  Roadway width is normally 9 ft.
4.  All classifications are based upon a Normal crossing.
5. Construction times increase by 50 percent at night.
6. The draft of a LTR raft with outboard motors is 61CM (24 in).
7. To determine the number of LTR sets required to bridge a given gap, use the formula:

Gap (M) Gap (ft)
= number of sets OR = number of sets.

14 44
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Long-Term Anchorage Systems

All heavy floating bridges require the construction of long-term anchorage systems.

All long-term anchorage systems include three baste components approach guys,
upstream (primary) anchorage, and downstream (secondary) anchorage. Refer to TM
5-210 for additional information.

Approach guys
Approach guys are attached at one end to the first floating support of all floating
bridges. The approach guy is secured at the other end using deadmen, pickets, or
natural holdfasts. A minimum of ½ inch lmproved Plough Steel (lPS) cable should be
used. When installed, the approach guys should form a 45-degree angle with the
bridge.

Upstream anchorage
See Table 7-16. The upstream anchorage system holds the bridge in position against
the river's main current. Upstream anchorage systems should be designed based
primarily upon current velocity and bottom conditions.

Table 7-16. Design of upstream (primary) anchorage systems

Downstream anchorage

The downstream anchorage system protects floating bridges from reverse currents

(tides) as well as from storms or severe winds which might change the direction of
river flow.

Table 7-17. Design of downstream (secondary) anchorage systems
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Installation

Table 7-18. Installation of long-term anchorage systems

Design

The following information must be calculated or determined when designing an
overhead cable anchorage system:

1. Cable data

Number of master cables. . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Size of master cable(s) (CD) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Length of the master cable(s) (CL). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Number of clips at each end of the cable. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Spacing of cable clips  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
lnitial sag (S)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2. Tower data

Tower-waterline distance (A)

Actual tower height (H)
near shore. . . . . . . . . . . .
far shore . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .

near shore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

far shore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Tower-bridge offset (O 1)

near shore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
far shore. . . . . . . . . . . . . . . . . . . . . . . . . . . .

7-14



3. Deadman data

Depth of deadman (DD)
near shore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
far shore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tower-deadman distance (C)
near shore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
far shore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tower-deadman offset (O2)
near shore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
far shore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Deadman face (Df) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Deadman thickness (Dt) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Deadman length (DL)

near shore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
far shore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Bearing plate thickness (x] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bearing plate length (y) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bearing plate face (z) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Design sequence
Use Figure 7-1 to determine where to take the required measurements for an
overhead cable anchorage system.

Figure 7-1. Dimensions for overhead cable design
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Step 1. Determine the size and number of master cables required. See Table 7-19 for
M4T6, Class 60, and Ribbon bridges. See Table 7-20 for Iight tactical bridges.

Number of cables = . . . . . . . . . . . . .
CD = . . . . . . . . . ..

Table 7-19. Determination of cable size (CD) and number of cables

for M4T6, Class 60, and Ribbon bridges

NOTES: 1.  All values are based upon IPS cable and a 2 percent initial sag.
2. Asterisks (*) indicate that is is unsafe to construct that system.

Step 2. Determine the distance between towers (L) in feet.

L = 1.1 (G) + 100'
Where G = the width of the wet gap in feet

L = . . . . . .
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Table 7-20. Determination of cable size (CD) for Iight tactical bridges S = .02(L)
Where L = the distance between towers in feet

S = . . . . . . . . . ...

Step 3. Determine the length of the master cable (CL) in feet.

CL = L + 250' CL = . . . . . . . . .
Where L = the distance between towers in feet

NOTE. This is an approximation based upon the most extreme circumstances

Step 4. Determine the number of cable clips required to secure one end of the master
cable.

Number of clips
Number of clips = (3 x CD) + 1 at each end = . . . . . . . . . . . . .
Where CD = the cable diameter in inches

Step 5. Determine the spacing of cable clips in inches

Clip spacing = 6 x CD Clip spacing = . . . . . . . . . . .
Where CD = the cable diameter in inches

Step 6. Determine initial sag (S) in feet.

Step 7. Determine tower height (H) in feet.

a.HR = 3' + S - BH
Where HR = the REQUIRED tower height in feet

S = initial sag in feet
BH = bank height in feet

NOTE. This calculation must be done for both the near shore and the far shore since
bank heights may be different.

b. Determine actual tower height (H). See Table 7-21 Compare the required tower
height to the possible tower height. Select the smallest possible tower that is greater

than or equal to the required height.

NOTE. If the near shore and the far shore towers are determined to have different
heights, steps 9 through 16 must be calculated separately for both near and far
shores.

H near shore = . . . . . . .
H far shore = . . . . . . .

Table 7-21. Possible tower heights (H)



Step 8. Determine the distance from each tower to the waterline (A) in feet.

L-G A  n e a r  s h o r e  -

A=
2 A  f a r  s h o r e

Where L = the distance between towers in feel
G = the gap width in feet

Step 9. Determine the offset from each tower to the bridge centerline (01) in feet
01 near shore = . . . . . . . . . . . . .

01 far shore = . . . . . . . . . . . . .

a. If the bank height (BH) is less than or equal to 15', then O1 = H + 50'.

b. If the bank height (BH) is greater than 15', then 01 = H + BH + 35'.

Where H = the actual tower height in feet

BH = the bank height in feet

Step 10. Identify deadman dimensions. Select a deadman from the available timbers
and logs. Generally, the timber with the largest timber face/log diameter is selected.
The largest face of the deadman is defined as Df, and the thickness is Dt.

Df = . . . . . . . . . . . . .
Dt = . . . . . . . . . . . . .

Step 11. Determine mean depth of deadman (DD) in feet.
DD near shore = . . . . . . . . . . . . .

DD far shore = . . . . . . . . . . . . .

a. There must be a minimum of 1 foot of undisturbed soil between the bottom of the
deadman and the ground water level (GWL). The deepest the deadman can be

( DDmax) is calculated as:

Where Df = the deadman face in feet
GWL = depth of ground water level in feet

b. The minimum deadman depth is always 3 feet

c. The maximum deadman depth is always 7 feet

d. Compare DDmax to these minimum and maximum values to determine the actual
mean depth of deadman (DD).

Step 12. Determine length of deadman (DL) in feet.

DL near shore = . . . . . . . . . . . . .
DL far shore = . . . . . . . . . . . . .

Where CC = the capacity of the anchorage cable in lb/1,000 from Table 7-22
HP = required holding power in lb/1,000 sq ft from Table 7-23
Df = deadman face in feet (for log deadman use log diameter (d))

Table 7-22. Determination of capacity

of anchorage cable (CC) in lb/1,000

D f

D D m a x = G W L - 1 ' - 2
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Table 7-24. Determination of O2'

Table 7-23. Determination of required holding power (HP)

in lb/1,000 sq ft

Step 13. Check minimum thickness of deadman (D t) in feet

For timber: DL must be less than or equal to 9

D t

For logs: DL must be less than or equal to 5—
d

Step 14. Determine the tower to deadman distance (C) in feet.

H + DDC= C near shore = . . . . . . . . . . . .

slope C far shore = . . . . . . . . . . . .

Step 15. Determine the tower to deadman offset (02) in feet.

0 2= (C(O 2 ')) 02 near shore = . . . . . . . . . . . .
02 far shore = . . . . . . . . . . . .

Where C = the tower to deadman distance in feet
02' = a factor determined from Table 7-24

Step 16. Design a bearing plate for each deadman. Given deadman face (Df) or log
diameter (d) and the size of the master cable (CD), refer to Table 7-25 (page 7-20) to
determine the length, thickness and face of the deadman bearing plate.

x = . . . . . . . . . . . .
y = . . . . . . . . . . . .
z = . . . . . . . . . . . .

Where H = the actual tower height in feet
DD = the mean depth of deadman in feet

slope = the tower to deadman slope
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Table 7-25. Determination of bearing plate dimensions

x, y, and z (inches)

NOTE: The values in this table are based
For former bearing plates refer to

Where x = bearing plate thickness
y = bearing plate length
z = bearing plate face

upon the use of IPS cable.
TM 5-210.

M4T6 FIXED SPAN

Refer to TM 5-210 for more detailed information.

Single Span Bridge
Single span bridge design is for 15 feet to 45 feet unsupported H-frames.

1. Classification of bridge (designated in the mission 1. CL

statement).

2. Gap as measured during reconnaissance. 2.

3. Safety setback for near shore (NS) and far 3a. NS+3'

shore (FS) is a constant of 3' for both prepared
and unprepared abutments. 3b. FS+3'

4. Initial bridge length (add steps 2, 3a, and 3b). 4.=
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5. Round UP to next highest standard H-frame configu-  5. 7. Final design of bridge
ration (Table 7-26) a. H-frame (from step 5)

b. D/R roadway ratio (from step 6)

6. Determine deck/roadway (D/R) rat io required to   6. c.  Classi f icat ion (Table 7-26)

carry load (Table 7-26)

Table 7-26. Deck balk fixed span data

7a.
7b.
7c.

22_ Deck Width
18 Roadway Width } Number of balk

NOTES:
I. Figures 7-2 through 7-6 show H-frame layout and components for all lengths of
M4T6 unsupported spans.
2. All bridges require four short and four long cover plates if roadway is 18 balk wide.
For 16 balk roadway use four long and two short cover plates. For 22 balk roadway
use four long and eight short cover plates. All bridges require four bearing plates.
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Figure 7-2. H-frame for 4.6M (15') fixed spanFigure 7-3. H-frame for 7.1M (23'4") fixed span

7 - 2 2



Figure 7-4. H-frame for 9.1M (30') fixed span
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Figure 7-4. H-frame for 9.1M (30') span
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Figure 7-6. H-frame for 13.7M (45') fixed span
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Figure 7-9. Four trestle assemblies Figure 7-7. Two trestle assemblies
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Figure 7-8. Three trestle assemblies
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Figure 7-12. Three trestle arrangements Figure 7-11. Two trestle arrangements
Figure 7-10. One trestle arrangement
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Design
Measure
Measure the angle of repose (AR) gap. See Figure 7-13 Select a bridge centerline
Measure a distance from the firm ground on the home bank to the firm ground on the
far bank.

Select
Select a bridge from Table 7-27 to meet the AR gap and MLC required. Using the
bridge selected, go to the appropriater page: single story, page 7-33; double story
1 - 12 bays, page 7-37; double story 13-22 bays without LRS, page 7-41; double story
13 - 22 bays with LRS, page 7-45.

Table 7-27. Bridge selection table

Figure 7-13. Measuring AR gap
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Single story MGB design - 4 to 12 bays long

Figure 7-14. Single story MGB site layout (4 through 12 bays)
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Double story MGB (2E+1 through 2E+12)

Figure 7-15. Double story MGB site layout (2E+1 through 2E+12 bays)
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If N   H and/or T   G, go to Rule 3.

11. Rule 3. Raise the FRB and RRB by 0.69M.

NRule 3 NRule 2 + 0.69M N =

Check T  > G — Yes/No (Column p) T =

If yes, design is all right.

If NRule3      H, go to Rule 4A.

If TRule3      G, go to Rule 4B.

NOTES:1. Each nose includes a light nose complete.
2.   Nose cross girder setting — 6, 4, and 2 is the position of the cross girder resting on the 6th, 4th, and 2d hole from the bottom of the LNCG post.
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Double story (2E+13 through 2E+22) without LRS

Figure 7-16. Double story MGB site layout (2E+13 through 2E+22 bays) without LRS
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10. Rule 2. Raise the CRB and RRB by 0.253M.

Check N H — Yes/ No (Column k) Check T > G – Yes/No (Column l)

If yes, design is all right.

If N H, go to Rule 3A.

If T   G, go to Rule 3B.

NOTES: 1. Each nose includes a light nose complete
2.  Nose cross girder setting – 6, 4, and 2 is the position of the cross girder resting on the 6th, 4th, and 2d hole from the

bottom of the LNCG post.
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Double story (2E+13 through 2E+22) with LRS

Figure 7-17. Double story MGB site layout (2E+13 through 2E+22 bays) with LRS
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BAILEY BRIDGE TYPE M-2

Truss
The Bailey bridge trusses are formed from 10-foot panels and may be constructed in
any configuration shown in Table 7-28.

Table 7-28. Truss/story configuration
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Site Reconnaissance
A site reconnaissance must be conducted. The construction area must provide
enough space for equipment layout (Figure 7-18) and for the bridge site layout
(Figure 7-19).

Figure 7-18. Layout of bridging equipment at site
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Figure 7-19. Plan and profile views of a typical roller layout for a triple- truss or multistory bridge
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Figure 7-20. Site profile example

See Figure 7-20 and Tables 7-29 through 7-45 (pages 7-54 throug

Bridge Design (with example)
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Table 7-29. Classes of Bailey bridge M2 (by type of constructio
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Table 7-30. Safe bearing capacity for various soils



Table 7-31. Types of grillage needed
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Table 7-32. Roller clearance and grillage height
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Table 7-33. Launching-nose composition for SS brid
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Table 7-34. Launching-nose composition for DS
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Table 7-35. Launching-nose composition for TS bridge
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Table 7-35. Launching-nose composition for TS br
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Table 7-37. Launching-nose composition for TD 

7 - 6 2



Table 7-38. Launching-nose for DT bridg
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Table 7-39. Launching-nose composition for TT brid
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Table 7-41. Number of rocking rollers needed for bridge Table 7-40. Upturned skeleton launching nose
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Table 7-43. Number of jacks

Table 7-42. Rows of plain roller needed for bridge



Table 7-44. Organization of assembly party
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22. Assembly time (Table 7-45). 22. 5 hr

NOTE: This time allows for ideal bridge construction conditions
and does not allow for site preparation or roller layout.

Table 7-45. Estimated time for assembly

HASTY NONSTANDARD FIXED BRIDGES

This paragraph describes the procedures for designing a hasty, one-lane fixed
bridge. MLC 30 or MLC 70.

NOTE: This is only a temporary design. Refer to TM 5-312 for design of a
semipermanent timber trestle bridge.

Nomenclature

Superstructure
The load carrying component of the superstructure is the stringer system, which may
be rectangular timber, round timber, or steel beams.

Substructure
Intermediate supports are required if the available material is not long enough or of
sufficient capacity to cross the required gap. Abutments are always required a each
end of the bridge.

Superstructure Design - Timber Stringers
Step 1. Determine the gap length and MLC (either MLC 30 or MLC 70).

Step 2. Determine the size of available structural timber. For round timbers, use the
average diameter.

Step 3. Use Table 7-46, enter at the top with the stringer size (round DOWN if
available size is not listed), then read down to appropriate gap size and desired MLC
to find the number of stringers per span required. If no number is listed, use two or
more shorter spans.
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Table 7-46. Number of timber stringers required

Step 4. Use Table 7-47 to determine the required deck thickness based on MLC and
number of stringers.

Table 7-47. Required deck thickness - CM (in)
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Step 5. Lateral braces are required for those stringers listed with an asterick in Table
7-46 (page 7-69) or if d is greater than 2b. If lateral braces are needed, they should
have a depth of half the stringer depth and a minimum width of 3 inches. Locate the
braces at the ends and the midpoint of the span and in the top half of the stringer
(Figure 7-21).

Figure 7-21. Lateral bracing for timber stringers

Step 6. Curbs, handrails and a wearing surface can be omitted for hasty bridges
Figure 7-22 illustrates a cross-section of a hasty MLC 30 to MLC 70 one-lane timber
stringer bridge.

Figure 7-22. One-lane hasty timber stringer fixed bridge

Superstructure Design - Steel Stringers
Step 1. Determine the gap length and MLC (either MLC 30 or MLC 70)

Step 2. Measure the depth (d) and the base (b) of the available steel sections to the
nearest quarter inch or centimeter.

Step 3. Use Table 7-48, enter at the top with the stringer size (round DOWN if the
exact dimensions are not listed), then read down to the appropriate gap size and
desired MLC to find the number of stringers per span required. If no number is listed.
use two or more shorter spans.

Step 4. Use Table 7-47 (page 7-69) to determine the required deck thickness based
on MLC and number of stringers.
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Table 7-48. Number of steel stringers required

(number of lateral braces)



Step 5. Lateral braces are always required for steel stringers. Use Table 7-48 (page
7-71 (to determine the number of braces between each stringer. Figure 7-23 shows
how to install hasty lateral braces. If steel is used for bracing, it is not necessary to
weld it as long as the bridge is of a temporary nature. Attach steel as shown in Figure
7-24 for timber.

Step 6. Curbs, handrails, and a wearing surface can be omitted for hasty bridges
Figure 7-23 illustrates a cross-section of a hasty MLC 30 or MLC 70 one-lane steel
strtnger bridge.

Figure 7-23. One-lane hasty steel stringer fixed bridge

Figure 7-24. Alternate methods of securing stringers and nailing strips

7 - 7 2



Substructure Design - Abutments
Abutments act as the interface between the bridge and the ground and must be able
to adequately spread the bridge loads into the soil without danger of soil failure,
abutment overturning, or abutment sliding. The easiest design for hasty temporary
construction is a timber sil abutment (Figure 7-25). Piles or concrete abutments
should be used for permanent design Refer to TM 5-312 for design procedures.

Substructure Design - Intermediate Supports
For hasty temporary construction, a crib pier can be constructed from available
materials. Crib piers will be rarely used in heights over 15 feet (4.6 meters). When
small sized timber is the only available material, cribs can be successfully built to
heights of 20 feet (6 meters) or more. Hasty piers can also be constructed of rubble,
rocks, vehicles. Bailey bridge parts, or any other available support material. The TM
5-312 outlines the design procedure for timer trestle, timber pile and steel framed
intermediate supports.

Figure 7-25. Timber sill abutment
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Figure 7-26. Timber crib piers
Figure 7-27. Leveling the top of a damaged pier
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Figure 7-29. Use of sandbags to repair damaged bridge

Figure 7-28. Timber spar bridges
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