Chapter 7
Bridging

RIVER CROSSING
Operations

River crossing operations may be hasty, deliberate, or retrograde. Deliberate
crossings are always conducted in three phases: assault, rafting (Table 7-1), and

bridging.
Table 7-1. Planning factors for rafting operations
MINUTES MAXINUM
PER NUMBER
RIVER WIDTH ROUND OF RAFTS
M (fT) TRIP PER CENTERLINE
75 (246) 7 1
100 (328) 8 1
125 (410) 9 1
150 (492) 10 2
225(738) 12 2
300 (984) 16 35
450 (1.476) 22 57

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

EQUIPMENT ALLOCATION TRANSPORTATION CAPABILITIES ASSY/PROPULSION REMARKS/LIMITATIONS
Pneumatic J series TOE provides: | e 20 deflated boats Carries @ |nflation time is © Max current velocity
15-man e e per 2'2-ton truck @12 Infand 3 Eng 5-10 minutes wmith w/paddle - 1 SMPS
® i8/0wv Eng Bn
assault o Inflated boat is an w/paddles pumps (5 FPS)
boat ® 27/Corps Float 8 w/0BM - 3.5MPS
Bridge Co -man carry or o Paddled speed 15 (11 £PS)
1.5MPS (5 FPS)
® Deflated boat ® 12 1inf and 2 Eng
® 9/Sep Bde Eng Co weighs 250 b, w/0BM @ Speed with OBM 15 ® 3 pumps. 11 paddles
4 6MPS (15 FPS) per boat
or
® 0BMs must be
®3.3751b of requested separately
equipment
Pneumatic J senies TOE provides ® Carried by back- Carries o Inflation time 15 ® Max current velocity
3-man AR e pack (1-man carry) ® 3 soldiers wit S minutes with a 1.5MPS (5 FPS)
reconnaissance ¢ 3/Cbt kng Co equipment pump
boat 10 Corps Float * Boat and backpack e | pump. 3 paddles per
Bridge Co (L Seres) | We18h 3710 o o Paddle speed Is boat
T ' 1.0MPS (3 FPS)
b of f
o 18: Div Ribbon Co ®6001bo ® No provisions for 0BMs
equipment
Armored J senes TOE provides o Self-propetled Carries ® Preparation time © Max current velocity
personnel ® 12/Eng Co of Div @ Class 13 vehicle © 12 soldiers with for swimming s 1 SMPS (5 FPS)
carnier P 10 minutes
Eng Bn equipment o Drift (M) -
(APC) o Track propul Current (WPS
o 1/1nf Co (Mech) rack propulsion uerent ( ) X fiver
(81FY) in the water 15 width (M)
o 14/1nt Co (Mech) * 5“":‘:9"“ ':P ° Dnft (1)
(M113) LEMPS(33FPS) | Cyrrent (£PS)
——————— X 1Iver
® Can ford up to 53 width (f)
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Table 7-2. Assault crossing equipment (continued)

EQUIPMENT ALLOCATION TRANSPORTATION CAPABILITIES ASSY PROPULSION REMARKS /LIMITATIONS
Bradley Jsenes TOE provides: | @ Self-propelled Carnes ® Preparation time © Max current velocity:
ety o 13/1nf Co (Mech) | ® Class 25 vehicle | © 10 soldiers with o swmmng 0 9MPS (3 FPS)
ozh ||; (BIEV) equipment o ® Drift (M)
vehicle Current (MPS)

(BIFV) o 12/Cav Troop of — e x Tiver
an ACR 2 width (M)
@ 19/Cav Troop of o Dnft (tt)
an Div Cav Sqdn Current (FPS) (FPS) X Tiver
66 width (ft)

Armored Bridge carried on Class 60 vehicle Launched 1n 2-5min MA48A2 requires gas while
vehic ® 16 launchers fauncher (modified) One vehicle crossing by buttoned-up M60 and MABAS are

launched ® 16 bridges M48AS5 or M60AL ata time 2-man crew diesel
bridge chassis)

(AVLB) Engr Co of Avvm/lm AVLSB (19.2M-63 tt) Retrieved from either Scissors launch requires
(M) Sep Bde Bridge weighs 157 spans: end. one soldier 10M (32.8 ft) overhead
launch: . sed: guide and lea
:3 h:dce:'s 207 erane transters e 183M (60 11) ::::;‘ g clearance
8 1o launcher in 20-30

minutes

using prepared
abutments

or
® 17M (57 tt) using

unprepared abut-
ments

Allow 9.0M (3 ft)
bearing for an
unprepared abut-
ment: 0.5M (1.5 ft)
for a prepared abut-
ment

Max launch slope

o Uphill 2.7M (9 f1)

© Downhill 2.7M (9 1t)
o Sideslope 0 3M (1 ft)

AVLB fords 1.2M (4 11)




Bridging/Rafting

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

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
to TM 5-5420-209-12 for

information.

Table 7-3. Bridge erection boats
EQUIPMENT ALLOCATION TRANSPORTATION CAPABILITIES ASSY/PROPULSION REMARKS/LIMITATIONS
Bridge Jsenies TOE provides: | Carried by: Carries a 3-man o Launch time trom Draft
L] - d| : thi | f | —
e:ic-l.lon © 12/Dw Ribbon 2(‘:.5,'.?",?:..!' crew and t :lcrad: is . ,t:r‘r:orma operation
boat - Guck W/ iadie 5 minutes 22in
hallow Company equipment
s or auip ® Maximum speed 1§ ® When fully loaded —
draft ® 14/Corps Ribbon of 25 knot 2%
(BEB-SD) Company © One medium lift nots n
f
o 10. Corps Float helicopter 4 :4"")0':‘:[:3‘ ® For launch from
Bridge Company Boat weighs uip the cradle—481n
(M4T6) 8,800 Ib
27-foot Same as above Carried by: Carries a 3-man ® Launch time trom Draft is 40 in
bridge Note Units will nor- | e One 5-ton bridge crew and: the cradle is
erection mally have erther the truck w/cradle ® 9 soldiers with 5 minutes
boat BEB-SD or the 27-ft or equipment o Launch time from
(BEB) 8es ® One 2°:-ton truck or the 2:-ton truck
w/pole trailer
p o ©3.000 Ib of when usinga crane
or wrecker is
® One medium Iift equipment

helicopter when
procedures are
certttied

30 minutes

® Maximum speed Is
15 knots

11,700 pounds (5,307 kilograms).

information.

Refer

additional
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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
DIVISIONAL CORPS CONTROLLED HIGH BANK
RIBBON RIBBON FREE tAUNCH LAUNCH LAUNCH
COMPANY COMPANY
Minimum depth of | Ramp bay 112 (44) 76 (30 76 (30)
Number of water required Intenor 92 136) (Note 2 (Note 2}
bridge platoons 2 2 CM {(in) bay (Note 1)
Number of interior Bank height 0-15(0-5) 0 15-85
bays 20 36 restrictions M (1) (5-28)
Bank slope 0-30% 0- 0% Level ground
::ymsber of ramp 8 12 restnctions unless the front of
the truck s
restrained
Number of bridge
erection boats 12 14 NOTE:
Tongest brrdee 1 The I.aunch is based upon a 10 percent slope wi‘th the transporter ba.cked.into the water The
that can be required water depth for a 30 percent slope with a 5 foot bank height is 183CM (72 in).
Interpolate between these values when needed.
constructed M (1) 148 (485) 215 (708) 1 This is recommended water depth launch could technically be conducted in 43CM (17 in) of

water.



Raft design.

Table 7-6. Ribbon raft design

ASSEMBLY LOAD
CURRENT VELOCITY (MPS/FPS) AND LOAD CLAS
CAPABILITIES TIME SPACE ( ) S
Raft (tncrease by 50% at might} | M (FT) 0-9)12 15175t 2] 25% 27] 3
0-3 4 5 6] 7 8 9] 10
- 3 bay 8 min 6.7 L Jas Ja5 F a5 Ja0 40|35 [30]25
(2 ramps/1 interior) ) 1 ¢ las las Y3s lastasl1o] o] o
- 4 bay 12 min 13 Lt |70 }70 70 160 | 60§60 {55]45
{2 ramps/2 nteriors) (44) € |60 |60 60 [°55 40 |30 |15 0
5 bay 15 min 0.1 Lop75 §75 (75 {70y 70 {70 [ 60 | 60
(2 ramps /3 tnteriors) (66) C )75 |70 |70 {70 |°60 |50 |25 0
6 bay 20 min 26.8 L Jw96/] 96 | 96 | 96/ | 96, | 96/ | 70/ | 70
{88) T80 |80 80 70 §70 70 70 |70
C w9696 | 96 [*70/§°70/] 55 |'30/
(2 ramps .4 interiors) 175170 170 70 ] 70 | 55 |30 0
‘ —_—
CONVENTIONAL LONGITUDINAL

NOTES: 1. 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 loaded.
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Bridge design. The number of Ribbon interior bays required are— B 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.

gap (meters) - 14
= number of interior bays o
6.7 Table 7-8. Determination of number of boats needed for

the anchorage of a Ribbon bridge

OR
CURRENT VELOCITY
an(feet) - 45 (MPS/FPS) NUMBER OF BOATS - NUMBER OF BRIDGE BAYS
2 = number of interior bays 0.18/0-6 16

21 257 8 1:3

@ Two ramp bays are required for all Ribbon bridges.
21/9 1:2

BB During daylight hours a Ribbon bridge can be constructed at the rate of 200 Over 2.7/0ver 9 Bridge must be anchored using an

meters (600 feet) per hour (Add 50 percent at n!ght) See Table 7-7 for bridge overhead cable system.

classification.

Table 7-7. Determination of bridge classification (wheel/track)

CURRENT VELOCITY (MPS/FPS)
AND LOAD CLASS

TYPE OF 0-9 12 1S 175 2 25 27 3
CROSSING 03 4 S 6 7 8 9 10
Normal (W/T) 96/ 96/ 96/ 96/ 82 65/ 45 30

75 75 70 70 70 60 45 30

Caution (W/T) | 105/ | 105/ 100/ 100/ 96/ 75 50. 35
85 85 80 80 80 65 50 35
Risk (W/T) 110/ } 110/ 105/ 105/ 100~ 82/ 65/ 40/
100 95 90 90 90 75 65 40




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.
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 1s normally transported using 5-ton bridge trucks. One bay of bridge
disassembled, can be loaded on one 5-ton truck. Bays can also be preassembled and
flown to the river, using medium lift helicopters.

Raft design

Table 7-9. M4T6

raft design and determination of

raft classification (wheel track)
CURRENT VELOCITY (MPS/FPS)
AND LOAD CLASS
LOAD SPACE
15 2 25 35
RAFT M (FT) 5 ; 8 1 ASSEMBLY TIMES
4-tloat 50 | as | 40 | 30 | Per4-tioatrant
normal 157 (51 6) — —-— — — - 5 brg trucks
55 50 45 35 2 BEB-SD
5-float - 1plt, 24 hr
normal 20.3(66.6) 23 ?E E 2 (when preassembled,
60 55 50 40 1t hr)
4-foat neey | 2| 0] 4 [ 3 | persteatnn
renforced { ) - - — - .
55 55 50 40 6 brg trucks
2 BEB-SD
5-tloat 60 60 55 s 1 plt. 3 hr (when pre-
reinforced | 15.2(50) — — — — assembled. 1'; hr)
65 65 60 50
Per 6-f
6-tloat B 65 [6 [ 6 | oo
torced |16.2(533) - - - - :
reinforces 16 2 ( 2 70 70 50 2 BEB-SD
- 1plt. 3% hr
(when preassembled
1% hr)

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.




Bridge design Site and personnel requirements.
Floats (bays) required for normal bridges are—
Table 7-10. Determination of site and personnel requirements

gap (meters)
( T+ 2 Jx

4.6 LENGTH
(Normal Assy) UNITS NEEDED NUMBER OF TIME
OR (Round UP to next whole number ) MiFT) FOR ASSY ASSY SITES (HR)
45.5 (150) 1 Company 2 4
ap (feet)
( *-g—p1—5— +2 ) x11 61 (200 1 Company 2 5
76 (250) 1 Company 2 6
Floats required for reinforced bridges are— 91.5 (300) 2 Companies 3 4
( gap (meters) ) 106.5 (350) 2 Companies 3 S
T x 11
3 122 (400) 2 Companies 4 5
OR {Round UP to a number divisible by 3 ) 152 (500) 2 Companies 5 6
183 (600) 3 Companies 6 N
gap (feet)
(= 10 )xrs 213 (700) 3 Companies 5 57
244 (800) 3 Companies 6 6-8
NOTE: For. reinforced bridges, two-thirds of the total number of floats must be 305 (1.000) 3 Companies 6 710
equipped with offset saddle adaptors.
366 (1,200} 3 Companies ] 812

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).



Bridge classifications.

Table 7-11.
(wheelltrack)

Determination of bridge classification
for M4T6 normal and M4T6 reinforced bridges

M4T6 NORMAL BRIDGE MAT6 REINFORCED BRIDGE
CURRENT VELOCITY (MPS/FPS) CURRENT VELOCITY (MPS/FPS)
AND LOAD CLASS AND LOAD CLASS
TYPE 1.5 2 25 35 | TYPE 1.5 2| 25 ] 35
CROSSING 5 7 8 11 | CROSSING 5 7 8 11
Normal 45 40 35 25 Normal 7% 70 65 7
(wW/T) ; 5 E 5 (W/T) 7_5 E 5
Caution il_ 54 52 15_ Caution 80 L] 73 ﬂ
(W/T) 59 55 51 37 | (wm 45
66 62 59 LX] Risk %0 190 87 59
67 E 5 —; (W/T) 60

Class 60 Steel Floating Bridge
One standard bridge set contains the components for the complete assembly of one
floating bridge 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.

Raft design

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

raft classification (wheel/track)
CURRENT VELOCITY (MPS/FPS)
RAFT LOAD SPACE AND LOAD CLASS

LAl 15 2 | 25 15
) 7 ] 11
4-float ﬂ 2 3_5. 22
normal 15 (51) 45 45 40 30
5-float 50 0 bl 0
normal 20 (66) 55 55 50 45
Sefloat » 0] % hid
reinforced 15 (51) 60 55 55 50
6-float & LI %
reinforced 16 (54) 75 75 70 50

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
Floats (bays) required for normal bridges are—

gap (meters)
( — 7 ] x1.1 = number of floats
46
OR {Round UP to next higher number.)

gap (feet)
(o)

x 1.1 = number of floats



Floats (bays) required for normal bridges with reinforced end spans are—

gap (meters)

K
46

OR

(et L)

15

2 ) x 1.1 = number of floats

{Round UP to next whole number

x 1.1 = number of floats

Site and personnel requirements.

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

NUMBER
BRIDGE LENGTH UNITS REQUIRED OF
M (FT) FOR ASSEMBLY ASSY SITES | TIME (HR)
0-75 (0-250) 1 company 2 3
76-160 (251-525) 2 companies 35 3-5
161-300 (526-1.000) 1 battalion plus 2 companies 6 5-8

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.
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Bridge classifications.

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

CLASS 60 NORMAL BRIDGE :}::fut%:g:::;:::ﬂ(:‘[s
CURRENT VELOCITY (MPS/FPS) CURRENT VELOCITY (MPS/FPS)
AND LOAD CLASS AND LOAD CLASS

TYPE L5 2 25 35 | TYPE 1.5 2 25 35
CROSSING 5 7 8 11 CROSSING 5 7 8 11

Normal 85 45 6_0 22 | Normai §§ E 0 _2_2_
(W/T) 55 50 25 (W/T) 65 55 50 25
Caution 60 E 52 34 | Caution 62 ﬁ 52 k]
(W/T) 60 | 6 | 37 | wm 67 | 61 s6 | 37
Risk 70 67 6_2 ﬁ Risk B ﬂ 6_2 _IE
W 0] 6| so |wm nlnleals

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 s transported on two 2 Y-ton trucks and one pole trailer



Raft/bridge design

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

CURRENT VELOCITY (MPS/FPS)

LOAD AND LOAD CLASS

ASSEMBLY SPACE 15] 2 p25§275) 3 |35
RAFT TIME M (FT) 5 7189111011
4-ponton/3- 30 min 9.15(30) 12| 12)12| 8 alo
bay w/artic-
ulators
4-ponton/3- 25 min 915(30) 1616 | 12] 8 4]0
bay w/o
articulators
4-ponton/4- 36 min 125(41) [0 (10 J10] 6 2]0
bay w/artic-
ulators
5-ponton/5- 40 min 1585(52) { 9| 9 ]9 8 512
bay w/
articulators
5-ponton/5- 35 min 1585(52) |16 | 14| 11| 8 512
bay w/o
articulators
6-ponton/4- 45 min 125(41) | 1313 ] 13]13]j12¢}5
bay w/artic-
vlators
6-ponton/5- 45 min 1585(52) | 18 |18 | 18] 18} 12} 6
bay w/0
articulators
BRIDGE 150 ft/hr NA 6| 13]11y8]s5f)2

45.7M/hr

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




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 % inch Improved Plough Steel (IPS) 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

CURRENT BOTTOM CONDITIONS

VELOCITY

(MPS/FPS) SOFT SOLID/ROCKY

0-0.9/0-3 Kedge anchors every float upstream | Shore guys every 6th
or float upstream
shore guys every 6th float upstream

1.0-1.5/3.1-5 Combination system (kedge anchors | Overhead cable system
and shore guys)

1.6-3.5/5.1-11 Overhead cable system Overhead cable system

Downstream

river flow.

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

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

REVERSE
CURRENT
(MPS/FPS)

BOTTOM CONDITIONS

SOFT

SOLID/ROCKY

None expected

Kedge anchors every 3d float

Shore guys every 10th

downstream float downstream
of
shore guys every 10th float
downstream

0-0.9/0-3 Kedge anchors every float downstream |  Shore guys every 6th
or float downstream
shore guys every 6th float downstream

1.0-1.5/3.1-5 Combintion system (kedge anchors Overhead cable system
and shore guys)

1.6-3.5/5.1-11 Overhead cable system Overhead cable system




Installation

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

SYSTEM METHOD OF INSTALLATION
Kedge | 1. Attach anchors to anchor lines. Anchor lines must be a minimum of 1” manila
anchor | rope.
system | 2. Set or lay anchors. The horizontal distance from the anchor to the float must be
at least 10 times the depth of the river
3. Attach anchor lines to floats.
Shore 1. Attach shore guys to floats.
guy 2. Shore guys must be a minimum of 2" Improved Plough Steel (IPS) cable and
system | placed at an angle of 45° with the bridge.
3. Shore guys must be held above the water. Use floating supports if necessary.
4. Attach shore guys to deadman or holdfasts.
Combi- | 1. Emplace a kedge anchor system as described above. Anchor lines must be
nation | attached to every float.
system | Z. Once kedges are instaiied. empiace a shore guy system as described above. Shore
guys must be attached to every sixth float.
Over- 1. Design the system.
head 2. Construct Class 60 towers and install dea
cable 3. Install master cable. Check initial sag.
system | 4. Using bridle lines, attach every float to the master cable.

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) (C.)
Length of the master cable(s) (C). . . .« oo vee it
Number of clips at each end of the cable. . .. ......... ... ... .. ... .. .....
Spacing of cable Clips . ... ... o
INitial SAG (S) v v e e

N

. Tower data

Actual tower height (H)

near  shore.

farshore . . ... ... ... ...
Tower-waterline distance (A)

nearshore .. ................ . .. ...

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

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

far shore. . . . . . . .. ..o
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3. Deadman data DEADMAN

Depth of deadman (D,) TOWER
NEar ShOre . . ...t |
farshore . ... ... q_
Tower-deadman distance (C)
near shore

far shore . ..
Tower-deadman offset (O,)

NEAr SNOTE . ...\ttt L—’

BB SNOTE . o s e ettt 1
Deadman face (D) . . . ..o vttt
Deadman thickness (D) . . . .« vttt et ]
Deadman length (D,)

near shore . . . . CURRENT

far shore . . . .. E:';J> G L

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.

T I L I

]
~'~02-0:

Figure 7-1. Dimensions for overhead cable design



Step 1. Determine the size and number of master cables required. See Table 7-19 for
M4T6, Class 60, and Ribbon bridges. See for light tactical bridges.

Number of cables =

Table 7-19. Determination of cable size (C,) and number of cables
for M4T6, Class 60, and Ribbon bridges

WET GAP JTYPE SIZE (IN) AND NUMBER OF CABLES FOR SPECIFIED RIVER VELOCITIES

WIDTH (G)| BRIDGE 5 FPS 7 FPS 9 FPS 11 FPS

FEET ASSEMBLY | SINGLE | DUAL | TRIPLE | SINGLE JDUAL | TRIPLE | SINGLE | DUAL | TRIPLE | SINGLE | DUAL | TRIPLE

200 Normal Y % % % Y Y Wl % Y 7/: % %
Reinforced % Y % % % Y 3 % Bl 1 h %

400 Normal ]l Bl % Wil ]l B Wl n | 1%l %
Reinforced % % Y 1 % % 1% 11 % 1 | 1% h

600 Normal 1 h Vs 1 % % 1% |t % 1% [ 1% 3
Reinforced | 1 % % thh |1 Y 1% 1% h . 1%l 1

800 Normal A % % 1% h % 1 | 1h ) y vl 1%
Reinforced | 1% Wl %] 1% 1% h N DL N : 1%

1,000 Normal i Nl % | 1% hl v tihla y 1%
Reinforced | 1% | 1 Wl 1% 1% . 1% ’ %

1.200 Normal 1% T % 1th j1% 7/; . 1) 1% . . 1%
Reinforced | 1% | 1% n . 1% ] 1 . . IR . ‘ .

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 =11 (G) + 100

Where G = the width of the wet gap in feet




Table 7-20. Determination of cable size (C,) for light tactical bridges
WET GAP CURRENT VELOCITY
WIDTH (G)
FEET 5FPS TFPS 9FPS 11 FPS
200 % % Y1 Y
300 % Y2 % %
400 Y2 Y % Y
500 Y % % %
600 % % Y% "

NOTE: All values are based upon IPS cable and a 2 percent sag.

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

C.= L + 250 Cc=
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 = (3x C,) + 1

ateachend=.............
Where C,= the cable diameter in inches
Step 5. Determine the spacing of cable clips in inches
Clip spacing = 6 x C, Clipspacing=...........

Where C,= the cable diameter in inches

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

S =.02(L) S=
Where L = the distance between towers in feet

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

a.H,=3 +S-BH

Where H,= 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)
NUMBER OF TOWER SECTIONS TOWER HEIGHT (H)
Cap. base. and pivot unit 3T 8l
With | tower section 14 6%
With 2 tower sections 25 4l
With 3 tower sections 36 2%
With 4 tower sections W
With 5 tower sections 5710 Y
With 6 tower sections 68 8




Step 8. Determine the distance from each tower to the waterline (A) in feet. Where D,= the deadman face in feet X
GWL = depth of ground water level in feet

L-G A near shore
A= — b. The minimum deadman depth is always 3 feet
2 A far shore
Where L = the distance between towers in feel . .
_ X X c. The maximum deadman depth is always 7 feet
G = the gap width in feet

Step 9. Determine the offset from each tower to the bridge centerline (0,) in feet d. Compare D, to these minimum and maximum values to determine the actual

O,nearshore=............. mean depth of deadman (D,).
Ofarshore=.............

Step 12. Determine length of deadman (D,) in feet.

a. If the bank height (BH) is less than or equal to 15, then O,= H + 50"
D, = ( _CcCc__ ‘1 Dnearshore=.............
b. If the bank height (BH) is greater than 15', then 0,= H + BH + 35" L HP x D¢ Dfarshore=.............
Where H = the actual tower height in feet Where CC = the capacity of the anchorage cable in 1b/1,000 from Table 7-22
HP = required holding power in 1b/1,000 sq ft from
BH = the bank height in feet D,= deadman face in feet (for log deadman use log diameter (d))
Step 10. Identify deadman dimensions. Select a deadman from the available timbers Table 7-22. Determination of capacity
and logs. Generally, the timber with the largest timber face/log diameter is selected. of anchorage cable (CC) in 1b/1,000
The largest face of the deadman is defined as D, and the thickness is D..
D TYPE OF CABLE SIZE (IN) OF CABLE (Cp)
o Blwvlainlh]l [1a]1thjiant
f . IP§ 1.2621.6 ] 33.2 [47.4 | 64.4 1 84.0 ]106.0]130.0]157.0]185.0
Step 1. Determine mean depth of deadman (B n et 7S T1.0 J18.8] 288 [41.2]56.0 | 73.0] 92.0[113.0[136.0]16L.0
DD far shore: """"""" MPS 10.0 J17.0]26.2 | 37.4 ] 50.8 | 66.0 | 83.0]102.01123.0]145.0

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
(D,,..) is calculated as:

D,

D,.=GWL-1"-%

omax
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Table 7-23. Determination of required holding power (HP) Step 15. Determine the tower to deadman offset (0,) in feet.
in 1b/1,000 sq ft

0,= (C(0,)) O,nearshore=............
DEPTH OF TOWER TO DEADMAN SLOPE Ofarshore=............
DEADMAN
(Dp) FEET 1 12 13 4 Where C = the tower to deadman distance in feet
3 95 1.3 1.45 15 0, = a factor determined from Table 7-24
4 175 22 26 27 Table 7-24. Determination of O3’
- 22 — 22 s CURRENT VELOCHTY
6 18 5.1 5.8 6.0 TYPE OF ASSEMBLY
5 70 20 Y IFPS | SFPS | 7FPS | 9FPS | 11 FPS
7 N k . .
Normal 09 11 4 17 19
Reinforced 1 14 7 19 .23
Step 13. Check minimum thickness of deadman (D) in feet
For timber: D, must be less than or equal to 9 Step 16. Design a bearing plate for each deadman. Given deadman face (D, or log
F diameter (d) and the size of the master cable (CD), refer to page 7-20) to

determine the length, thickness and face of the deadman bearing plate.

For logs: D, must be less than or equal to 5
d

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

C near shore =
slope C far shore =

Where H = the actual tower height in feet
D,= the mean depth of deadman in feet
slope = the tower to deadman slope



Table 7-25. Determination of bearing plate dimensions
X, ¥, and z (inches)
{DEADHAN CABLE SIZE (Cp) (1N INCHES)
FACE
(Dy) Bl%|%B)lN]l | 1% 1t |1t
8 Ix 7] A 1%
y 4 8 11
I3 6 6 6
1w lx Prisl/is] 1 J1%
y 4 6 9 12
] 8 8 8 8
12 ] x 1/ 3/16f 1% 1 7/18
y 4 5 7 10 13
10 {10 |10 10 |10
W x 77676 [ /0] A f1% pd/i6] 2
4 4 [ 8 11 14 18
112 12 12 12 12 12 12
16 [x V' /us)7/16 1316 3/0f 1 f 1% 111 /0s) 2%
y 4 5 7 10 12 15 19
3 14 14 14 14 14 14 14 H
18 |x [7/w]7/1s 06 [1/0s] T J 1% J15/16 1153/ 16
y 14 14 |4 |6 )68 |u]w 16
1 Y16 16 16 16 16 6 16 16
20 [x Prsp?u /el Y f1Ye ] 1% f1ti/ie
Y1 [ ¢ [+ 68wl [ 15
z |18 18 18 18 18 18 18 18
2 lx /16)7/i6 2 /161%/16)11/06) A | 1% 1% 1%
y 4 5 6 ] 10 12 17
|22 |22 Y22 22 ] 22 ] 22 2 22 22

NOTE: The values in this table are based upon the use of IPS cable.

For former bearing plates refer to TM 5-210.

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

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
statement).

2. Gap as measured during reconnaissance.

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

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

4. Initial bridge length (add steps 2, 3a, and 3b).

1. CL

3a.

3b.

4=

NS+3'

FS+3'




5. Round UP to next highest standard H-frame configu- 5. —4—M8 —————— 7. Final design of bridge

ration (Table 7-26) a. H-frame (from step 5) Ta.
b. D/R roadway ratio (from step 6) 7b.
6. Determine deck/roadway (D/R) ratio required to 6, — c. Classification (Table 7-26) ic.

carry load (Table 7-26)

Table 7-26. Deck balk fixed span data

CAPACITY FOR SPECIFIED SPAN LENGTH IN METERS (FT) AND DECK/ROADWAY RATIO

LENGTH 46(15) [7.1(234) 81(30) 11.7(38.4) 13.7 (45)

DECK WIDTH 221 22| 26 22| 22) 22| 22] 24|22 |22 {24 |26 |20 ]| 22| 22 |24 | 28 §26 | 26
ROADWAY WIDTH | 18] 18] 22] 18| 16] 18| 16| 18|18 | 16 18 {18 |16]| 18] 16 |18 ] 16 18|16

TYPE CROSSING

100]100{100}100]100 | 85] 901 90]45] 50 |56 165 |24 | 24 | 30 {30 { 40 {40 |45
Normal 1004100 100{100]100] 65} 70{ 70135 ] 40 |45 |50 |25] 25]30 {30 ]35 |35 |40

100100{100] 100100 |100]100|100 170 | 70 |75 |82 |40 | 46 | 46 |51 | 51 | 56 ] 56
Caution 100{100] 100|100 {100 | 80| 80| 8551 | 51 |55 |50 |35 40 |40 |43 | 43 | 46 |46

100]1004100{100 |10¢ 100|100 J100 |78 | 78 |85 |90 |47 | 54 | 54 |60 | 60 |66 |66
Risk 100100 10G]100 {100 | 90| 90]95 |57 | 57 |62 |67 |40 | 45 |45 |49 [ 49 |53 |53

22_ Deck Width

18 Roadway Width } Number of bakk

NOTES:

L through 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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———
_ STIFFENER )
3 3 _
3 s a6M
[ o ‘
3 - (15°)
2 z ~
F STIFFENER — =
8 COMPONENT LiST 7
LENGTH 4.6M (15)
DECK/ROADWAY  22/18  22/15 26/
Component
Balk, normal 22 22 26
Balk, short - - —
Balk, tapered (note) 44 44 52
Stiffeners 2 2 2
Pins, stiffener 56 56 64
Adapter. curb 4 4 4
NOTE: Number of tapered balk may be reduced to quantity required to fill in ramps between curbs.
Figure 7-2. H-frame for 4.6M (15’) fixed span
L — STIFFENER —
- =
M -4 2.7
Qi m B (8'4")
nllg nl|<
[ —3 STIFFENER —{H
[} o
2 2 2.0M
-t e
I |A. (68
= s
l & STIFFENER =
Z1|= m -
I3 L3 2.7M
[« o a
I T (8°4”)
2 7} P
L — STIFFENER b K
7 COMPONENT LIST 78
LENGTH 7.1M (23'4") 6.6M (218"):
DECK/ROADWAY 2218 20735 | Wiy 256
Component
Balk. normal 22 22 22 22
Balk. short 22 22 - -
Balk. tapered ° “ a4 66 66
Stiffeners 4 4 4 4
P.ns. stiffener 104 104 104 104
Adapter. curb 8 8 8 8
NOTE: 1. Alternate to 7.1M (23'4"). Same class capability as 7.1M (23 Use tapered balk in
place of short balk.
2. Number of tapered balk may be reduced to quantity required to fill in ramps between
curbs.

Figure 7-3. H-frame for 7.1M (23'4") fixed span
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r— STIFFENER |=| Tﬂ
: : !
r x 2.0V
, ” w (6°'8")
"m - o M
3 <
& STIFFENER H
s|m H(m
z o
z 2.7M
8'4")
2 T
— fm STIFFENER — m T..
: :
2.0M
. o (6°8)
! <
»
T STIFFENER = H-
g g
3 2
= =t 2.7M
3 z 7Y
z z o
- STIFFENER I.- uul
8 7 7 8

COMPONENT LIST

_LENGTH_ L
DECK/ROADWAY /18
Component
Balk. normal 33 33 35
Balk, short 22 22 22
Balk. tapered (note) 44 44 44
Stiffeners 5 5 5
Pins. stiffener 128 128 134
Adapter. curb 10 10 10

NOTE: Number of tapered balk may be reduced to quantity required to fill in ramps between curbs.

Figure 7-4. H-frame for 9.1M (30’) fixed span
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NOTES: 1. Alternateto 11.7M (38'4"). Same class capability as 11.7M (38'4"). Use tapered balk in

place of short balk.

2. Number of tapered balk may be reduced to quantity required to fill in ramps between

curbs

— STIFFENER _u_u
& & 2.7M
m m (8°4")
(72} M @ ] h
q
LJ|3 .
| 2 STIFFENER =1 I
S S
2.0M
(6'8")
-l -
< g
2= STIFFENER 2=
o o
2 2
2.7M
(8'4")
-
b <
LIS b3
—3 STIFFENER — «
= 2
2.0M
6'8")
o 3 .
=1 s
2| = STIFFENER &
= S
2||= -
m c 2.7M
T e (8°4")
« »
_— STIFFENER
8 7
COMPONENT LIST
LENGTH 2M (368"
DECK/ROADWAY  22/18  22/16  28/15  26/13 | 22/18
Component
Balk. normal 44 44 46 50 44 44 46 50
Balk. short 2 22 - - 2 2 2 2
Balk tapered ’ a“ m 4 a4 4 4 4 "
Stiffeners 6 6 6 6 6 [ 6 6
Pins. stitfener 152 152 158 158 152 152 158 168
Adapter. curb 12 12 12 12 12 12 12 12

Figure 7-5. H-frame for 11.7M (38°4") fixed span
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— STIFFENER _..ﬂ
o 2.0M
4 Qr
! b (68"
- m pry | 2=
s -
H STIFFENER 2 ]+
m o
2
2.7M
8'4")
 d p )
s s
= P2 STIFFENER 2 B
| 2
2.0M
(6°8")
2 2
His STIFFENER 2 |+
o
2
P
2.7M
, 84")
W I
=
=[5 STIFFENER - 1+
= e
2.0M
(6°8")
g E ._.
Hi= STIFFENER m }
S ] !
2
2 e 2.7M
< o (8'4")
)
] STIFFENER ]
8 7 7 8
COMPONENT LIST
LENGTH 13.7M (45)
DECK/ROADWAY  20/16  22/18 22716 28/13 24/16  26/18  26/16
Component
Balk. normal 50 52 52 57 57 61 61
Balk. short 1 10 10 1 1 1 1
Balk, tapered (note) 51 51 51 55 55 55 55
Stiffeners 7 7 7 7 7 7 7
Pins, stiffener 62 172 172 182 182 192 192
Adapter. curb 14 14 14 14 14 14 14

NOTE: Number of tapered balk may be recuced to quantity required to fill inramps between curbs.

Figure 7-6. H-frame for 13.7M (45°) fixed span
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Class 60 Trestle Arrangement

Ma4T6 FIXED SPAN BRIDGE DESIGN
FOR SUPPORT WITH CLASS 60 TRESTLE ARRANGEMENT
(FOR CLASS 60 AND BELOW) WITH EXAMPL.E FILLED IN

(obtained from

Classification of the bridge that needs to be bu
the mission statement)

Gap as measured during reconnaissance

Safety setback for both the FS and NS 1s a constant of 3" for both
prepared and unprepared abutments

Ininial bridge length (add steps 2 + 3a + 3b)

Initially. enter the ~'2 trestle assemblies’” column and subtract
15" from the total bridge length obtained in step 4 (This distance
must be accounted for as it will be part of the bricige roadway )

Divide the value obtained in step 5b by 2 to determine the lengths
of the two end span H-frames
NOTES 1 If the value obtained in step 6b is greater than 450"
You MUST return to step 5. Enter the next column,
and repeal the design sequence
2. You are not lhmited to adding only four trestle
assemblies as maybe implied by step 5. Onlyfourare
shown due to space imitations on this form
3. When the value obtained 1n step 6b 1s less than or
equal to 450", proceed to step 7

Round UP the value obtained in step 6b to the next highest
standard H-frame configuration from{Table 7-2§ (page 7-21)

Determine the D Rratiorequired and corresponding MLC for the

standard configuration obtained in step 7 :oﬂ:E

(Remember: The 22 pieces of decking 1s the maximum which

may be used with a trestle )

NOTES: 1. This must meet or exceed the MLC requirements as
stated in step 1 and i1s always based on a NORMAL
CROSSING unless otherwise directed by the Tactical
Commander

N

If the MLC requirement cannot be met or exceeded.
you MUST return to step 5. enter the next column,
andrepeat the design sequence. Add as many trestle
assemblies as needed

3a
3b

5a

5b

6a

6b

8a

8t

MLC 60,60
84’
FS +3
NS: +3 o
=90

2 TRESTLE 3 TRESTLE

ASSEMBLIES ASSEMBLIES
I S
_c1s e
_ £
=318 =30

4 TRESTLE
ASSEMBLIES

Afwe fw

D/R = D/R=22/16

MLC - MLC = 60/60

D/R=

MLC -
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9. Final bridge design:

a. H-frame end span configuration {from step 7). 9a. 30’

b. DR ratio (from step 8a). 9b. D/R=22/16

¢. MLC of bridge {from step 8b; however, this value can NEVER 9c. MLC = 60/60

exceed MLC 60 because this is the capacity of the trestle)

d. Class 60 trestle assemblies required (from step 5). 9d. 3

CLASS 60 TRESTLE

_END SPAN 15/ END SPAN
H-FRAME | ] H-FRAME

MIN 3° \#/ MIN 3°

Figure 7-7. Two trestle assemblies

END SPAN o, 15 = END SPAN
° H-FRAME ~ | 15 [ 5 [ HFRAME
MIN 3’ 30 30 MIN 3
ACTUAL ACTUAL
OVERHANG = VERHANG = 3’
Figure 7-8. Three trestle assemblies
END SPAN , . END SPAN
H-FRAME 18° * 15 _ 18 _ H-FRAME
MIN 3’ MIN 3’

2%

4l AD Al

Figure 7-9. Four trestle assemblies
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1_Classification of the bridge that needs 10 be built (obtained from 1

Class 100 Trestle Arrangement
M4T6 FIXED SPAN BRIDGE DESIGN
FOR SUPPORT WITH CLASS 100 TRESTLE ARRANGEMENT
(FOR CLASSES 61 TO 100) WITH EXAMPLE

the mission statement)

2. Gap as measured during reconnaissance

3 Safety setback for both the FS and NS is a constant of 3 for both

prepared and unprepared abutments

4. Initial bridge tength (add steps 2 + 3a + 3b}

6. Initially, enter the "1 trestle arrangement’ column. You WILL
NOT have to subtract any distance from step 4 because the end

spans rest on the center of the trestle

NOTE: One trestle arrangement consists of two trestle assem-
blies; two trestle arrangements consist of four trestle asse mblies.

6. Divide the value obtained in step 5b by 2 to determine the lengths

of the two end span H-frames.

NOTES: 1. If the value obtained in step 6b is greater than 30"
rn to step 5. enter the next column,

w

7 Round UP the value obtained in step 6b to the next highest
standard H-frame configuration from Table 7-2€| (page 7-21)

8. Determine the D/R ratio required and corresponding MLC for the
standard configuration obtained in step 7 from{Table 7-26 (page
7-21). (Remember: The 22 pieces of decking 1s the maximum

you MUST r
and repeat the design sequence.

You are not limited to adding only three trestle
arrangements as may be implied by step 5 Onlythree
trestle arrangements are shown due to space limita-

tions on this form

When the value obtained in step 6b is less than or

equal to 300", proceed 1o step 7.

which may be used with a trestle )

NOTES: 1. This MUST meet or exceed the MLC requirernents as
stated in step 1 and 1s always based on a NORMAL
CROSSING unless otherwise directed by the tactical

g

commander

If the MLC requirernent cannot be met or exceeded.
you MUST return to step 5. enter the next column,
and repeat the design sequence. Add as mary trestle

arrangements as needed.

9. Final bridge design:

a. H-frame end span configuration {from step 7)

b. H-frame end span D/R ratio (from step 8a}

¢ Number of trestle arrangement(s) required (from step 5)

MLC 70/70 B
2 66 3
3a FS. 43 o
3b. NS: +3
4 =72
5. 1TRESTLE 2 TRESTLE 3 TRESTLE

ARRANGEMENT ARRANGEMENT ARRANGEMENT

5a 00" L 468
5. =72 -M% =
6a. E NII o E 2 o
6b =3 L -

£

8 D/R-

8b. MLC =

9a. 30

D/R=22/16

4:_:” =90/70

9b. D/R=22/16

9c. 2




d. Bridge length(s) between trestle arrangement(s). 9d One 23'4" span

NOTES. 1. For one trestle arrangement, enter NA
2. For two trestle arrangements, enter one 23'4” span.
3.For three trestle arrangements, enter two 23'4”
spans
4. For four or more trestle arrangements, the number of
23'4" spans that are required will be equal to the
number of trestle arrangements minus one.

e. The MLC of bridge length(s) between trestle arrangement(s} Oe. MLC 1007100

NOTES: 1 For one trestle arrangement, enter NA
2. For two or more trestie arrangements, use Table 7-26
{page 7-21) 1o obtain the MLC. Use the same D/R as
shown under step Sb.

f The MLC of trestie(s} (constant of 100) 9f. MLC 100/100

g. The MLC of end spans (from step 8b) 9g. MLC 90/70

h. The MLC of entire bridge (compare the values of steps e, 9f, 9h. MLC 90/70

and 9g; choose the smallest)

\ -

END SPAN__ END SPAN
H-FRAME H-FRAME
_ MIN 3’ MIN 3’
—
-_M._z .ml._
AX 15’
Figure 7-10. One trestle arrangement
END SPAN 23'4" END SPAN
H-FRAME H-FRAME

MIN 3° \A\ MIN 3’
A

b -
ACTUAL ACTUAL
OVERHANG = _w_l_z 5] _R_I_z 8| OVERHANG -
58" MAX 15’ MAX 16° 58"

Figure 7-11. Two trestle arrangements

END SPAN ar an __END SPAN
H-FRAME | 234 T 234 H-FRAME
MIN 3' ﬁ/ : ._ MIN 3’
|
4

%
lwin 5] Iwin s MIN 5]

MAX 15’ MAX 15’ MAX 15°

Figure 7-12. Three trestle arrangements
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MEDIUM GIRDER BRIDGE (MGB)

For more detailed information pertaining to component descriptions, construction,
palletizing, and maintenance procedures, refer to TM 5.5420-212-12 for the MGB,
andto TM 5-5420-212-12-1 for the link reinforcement set (LRS)

Abbreviations

A indicates edge of gap, far bank

A’ indicates edge of gap, near bank

AA anchor assembly

AA(L) long link of anchor assembly

AA(S) short link of anchor assembly

AF antiflutter tackle

AR Angle of repose which is marked on site with A (far bank) and A’
(near bank) pegs

AR Gap The distance from the edge of firm ground (A’} on the near bank
to the edge of firm ground (A) on the far bank.

BES bridge erection set

Boom Marker  Carrying bar {painted orange) which marks the position of the
next booming/launching point.

BP building pede:stal (SS only), baseptate (SS and DS)
BSB bank seat beam
[+ Distance of water below line joining FRB and F at distance W

from FRB (negative). Fine for up to 2E+12. For 13 to 22 bays, a
CRB is required

CG Marker Carrying bar (painted blue) which marks the center of gravity of
the bridge during construction.

CRB Capsill roller beam MUST be used for 2E+13 through 2E+22
bays DS bridges with or without LRS.

[+] Deflection of bridge during launch in relation to line joining FRB
and F pegs.

DS double story bridge construction

211} deck unit

E end of bridge

F Final position of the far end of the bridge as marked with the
F peg.

F’ Final position of the near end of the bridge as marked with the F’
peg.

FRB front roller besm

G distance between O peg and baseline

H far bank height at F peg, relative 1o the baseline

Ht height

L length of bridge

LLN light launching nose

LNCG launching nose cross girder

LNH launching nose heavy

LR Landing roller. Used by itself for 4 through 8 bays $S. Used in
LRP for all other bridge tengths.

LRD Long ramp and deck patlet. The last pallet to be used on a bridge

site should be loaded on the push vehicle to maintain a proper
counterweight.

LRP Landing roller pedestal (MK | for 2E+1 through 2E+12 bays DS-
MK 2 for 2€+13 through 2E+22 bays DS with or without LRS).

LRS link reinfforcing set

LT light tackle

Lz tanding zone

MLC military load class

N nose tip height above baseline

*N1 launching nose heavy one story high

**N2 launching nose heavy two stories high
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PT
R

RB
RRB
Sss
T

v

w

wL

ne

1sL
*6N1.7N1,
and 8N1

**6N1 + 3N2

2+3+
or8
through 10
Boom to

Launch to

3D, 8D,

200, 27D+6C,
and 37D + 6C
(4p0). (2p4).
and (Bp3)

Distance "R’ from RB (single story), FRB (double story), and CRB
(double story with or without LRS) as marked with the O peg
post tensioning assembly

Maximum distance to the rear of bridge during construction
(excluding push bar and vehicle).

roller beam

rear roller beam

single story bridge construction

Height of home bank end of bridge in relation to baseline

For delaunching purposes, the distance from the FRB or CR8 to
the LRP for DS bridges requiring a launching nose.

Distance of end taper panel from FRB for maxirnum deflection.
waterline

one long link

one short link

Types of single story nose construction. The first number shows
the number of heavy nose sections used. The N1 means single
nose

Type of double story nose construction. The 6Nl is explained
above. The 3N2 means three heavy nose sections used in
second story. The N2 means nose double story.

Describes the number of bays to be added. The 2+3+ means add
second and third bays and the 8 through 10 means add bays 8
through 10

Movement of bridge until the panel point given is over the RB
(for SS) or RRB (for DS).

Movement of bridge until the panel point given is over the RB,
FRB. or CRB.

Counterweight codes giving the number of deck units and curbs
required.

Examples of the way that the center of gravity i5 shown
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Measure

Design

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.
A AR GAP LA
A PEG! | PEG
— - -
| PREPARED f a5°
ABUTMENT X ANGLE OF
REPOSE (AR)
A AR GAP P A
8.PEG! — | PEG
b ash
|« PREPARED X
ABUTMENT J/
A, AR GAP A’
c.PEGI
PREPARED
ABUTMENT
NOTES: 1.1f actual slope of bank does not exceed 45° from the
horizontal, place A, A’ peg as shown in A or B.

2. If actual slope of bank does exceed 45° from the horizontal,
place A, A’ peg a distance equal to the height of the bank
which is measured from the toe of slope. This isillustrated
in C by the distance X.

3. Gaps above are shown with one prepared and one unpre-
pared abutment. Actual sites may be any combination of
examples shown.

Figure 7-13. Measuring AR gap

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, 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

SS BRIDGES 4 - 12 BAYS | DS I - 12 BAYS DS 13 - 22 BAYS
TABLE A TABLE B TABLE C
AR GAP AR GAP
AR gap AR gap M L]
L} MLC L MLC ] wo/LRS JMLC| w/LRS |MLC

37- 6.1 60 | 6.7- 90| 60 |286-309 )50 |28.6-31.4] 60
56- 80 60 1 85-108160 1305-328150 1305.3331 60

74- 98 40 |103-126] 60 [323-346 | 40 |323-347] 60

9.2-11.6 30 ]12.2-145]| 60 |34.1-36.4 | 40 [34.1-369] 60
11.0-134 30 |14.0-16.3] 60 |359-38.2] 30 [359-38.7| 60
129-15.3 24 |158-18.1) 60 [37.8-40.1 | 30 |37.8-406] 60
18.7- 171 20 (17.7-20.0 60 §396-41.5 24 [39.6-424 60
16.5- 189 16 [195-21.8| 60 [41.4-437 ] 24 |41.4-442] 60
18.4 - 20.8 16 [21.3-236] 60 |433-456| 20 [43.3-456} 60

23.1-254] 60 |45.1-474] 16 |451-465] 60




Single story MGB design

- 4 to 12 bays long

I

F PEG

(SEE NOTE 3)

A PEG (FAR BANK)

I
ARGAP ¢
[}
!
¢ A’ PEG (NEAR BANK)
SEE NOTES 1 AND 2)
| 1.66M | 1.66M ["]poLLER BEAM
BASEPLATES
I LE_(FOR 4.8 BAYS)
1 M — [ BUILDING
PEDESTALS
N

(FOR 9-12 BAYS)

O PEG

NOTES: 1. Push faunch:

x (L+0.23M) (ARgap+ 0.9M)

2. Jack launch:
x (L-0.23M) - (AR gap + 0.9M)

3. Maximum bearing (each end) 2.1M.
Minimum bearing (each end) 0.9M.

4. Push launches are to be performed only in an actual
wartime bridge operation. Push launches are no longer
performed for training or demonstration.

_AFPEG

Figure 7-14. Single story MGB site layout (4 through 12 bays)
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MGB DESIGN PROFORMA SS 4 TO 12 BAYS
(All Measurements are in Meters)

Grid ____ Recon Officer ___ Map Ref

Unit MLC

1 Measure ARgapAtoA _____ =

NOTE Use Table 1 or 2 10 obtain the answers to the following
2. Select bridge .

3. Bridge length _.._

4 Rdistance

5. Nose construction

6. Key construction points, dimensions, and elevations
Calculate the distance from the RB to A’ peg (X). where

a. Push launch. X = (L + 0.23M) - (AR gap + 0.9M)

ELEV ELEV
F A A’ F RB 0
o 1 1 1 1 1
—GAP—
. M —(X) —
— (R DISTANCE) —
MIN. 0.9M MIN. 0.9M
MAY 3-TM MAX 2 TM— FOR PUSH LAUNCH, RB IS POSITIONED 0.23M
™ M~ BEHIND F'.
(ENTER ACTUAL BEARING ABOVE)
b. Jack launch. X = (L - 0.23M) - (AR gap + 0.9M)
ELEV ; ELEV
F A A’ RB F o
i 1 1 1 1 L
~GAP—
M — X —
- — (R DISTANCE)——
MIN. 0.9M MIN.OSM___5R JACK LAUNCH, RB IS POSITIONED 0.23M
MAX. 2.1M MAX. 2.1M .
X2 - IN FRONT OF F"

(ENTER ACTUAL BEARING ABOVE)
c. Check bearing. Bearing FB + AR gap + bearing HB = L

7 Slope check Ensure thatthe difference in elevation between the F* and the F pegs does not exceed 1/ 10th of the
total bridge length If it does. you are either going to have 1o crib up, undertake a major construction project. or find

another centerline
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BRIDGES 4-8 BAYS SS

SITE DIMENSIONS

MLC | Nose
d) | (&)

LAUNCH DESIGN

60

60

40

— mr > -

30

LLN ONLY

oo |||~

30

BRIDGES 9-12 BAYS §§

SITE DIMENSIONS

Dimension N above line through ground at
RB and O when rear BSB is on ground. The
RB is on BP or BP and DV. and LNCG is on

N mr oo >» —

4,2 0rl
LINCG SETTINGS
4 2 1

R | &p |BP+ | BP |BP+ | BP [BP+

ARGap | L |Bays |MLC | Nose | Dist |Only | DU |Only | DU |Only | DU
(a) @ ]t [ @ ]|m]|o]o|w|m
129-15.3017.1] 9 ] 24 | 5N1 j10.4 |-0.76 ]-0.08 | 0.61 1.83 12.36
14.7-17.1118.9]1 10 | 20 12.2 1-0.99 J-0.61 ] 0.38 1.60 |1.98
16.5-18971207] 11 [ 16 12.2 |-1.37]-1.07] 0.15 1.83 J2.44
18.4-20.8[226] 12 | 16 -2.13|-1.60 |-0.46 1.07 [1.60

NOTES:

8 Calculate H H = Htf +

9. Launch design:

1. An extra 75mm of clearance can be obtained by tifting on the nose to take out the pin
sag. Where levels are estimated this should not be taken into account during the design
but ieft to compensate for any inaccuracies in calculating the value of H (for bridges 4

to 8 bays).

2. Anextra 0.6M of cleararice can be obtained by lifting on the nose to take out pin sag (for

bridges 9 to 12 bays).

3. Any additional packing under the RB will increase the vertical interval N by three times
the thickness of the packing; such as. if the packing is 75mm thick. N will be increased

by 225mm.

4. The table incorporates an allowance to ensure that the nose clears the LR when it is

positioned 230mm in front of po

[HO x (L + 023)]

int F.

+0.23 if push launch

R distance -0 23 if jack launch
4 to 8 Bays 9 to 12 Bays
(Table 1) (Table 2)

Choose a packing where N >~ H
(From columns 1 or

Packing — .
(From columns g or h)

Choose an LNCG setting where N
(From columns g. h. 1. j. k. or i)

H

LNCG Setting . Packing |
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10. Loads required. From Table 3, determine the truck and trailer loads required for the bridge.

NIGB PALLETS SS

T

A

W Pallet Number of Bays

_. Type 4 [s]6f7fs8fsjtojitjiz
Erecion f 1 1 J1 J1 1 1] 1] 1f1

m Bridge 2 (213 3jJajafs]sls

w Total I f3IJajea]s]s]e]e]e

NOTE: More vehicles are required to transport personnel. Erection pallets may only be partial depending on bridge
being constructed.

11. Construction times and manpower requirements. From Table 4, extract the following information

a. Constructiontime

b. Manpower requirements

WORKING PARTIES AND BUILDING TIMES
ON GOOD SITES (FIRM DRY GROUND)

T

> Single Story

w 5 Bays | 8 Bays | 12 Bays

9.3M 22.6M

L MLC 60 | MLC 30 | MLC 16

E (a) (b) {c) (d)
Working Party 1+8 [ 1+16] 1+16

4 | rime by Day (howrs) | Y% % 1
Time by Night (hours) % 1 1%

12. Final design.

aBays

b LNCG setting ____

c. Packing required .

d. Bearing HB _____FB ________

e Truck andtrailerloads

f. Manpower required

g. Time to construct
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Double story MGB (2E+1 through 2E+12)

l F Peg
(See Note 2)
AR Gap
f * A’ Peg
(See Note 1)
B 2.1Mm
2.7M
4.6M . A D E
—‘ 2.1M 2.1 M|
; |
7.6M
(Approximate)
# O Peg

A Peg (Far Bank)

(Near Bank)

2.1M
et FRB

Top Panels
(Used as Pedestals)

and for Design)

RRB (Before E + 1is

Completed)

NOTES:
1. Always use 0.9M from A’ to FRB.
2. Minimum - 0.9M

Maximum - 2.3M

—F;AISING FRB AND RRB
INCREASES N AND T BY
0.69M

RRB {After E + 1 is Completed

MAXIMUM DEFLECTION AT FRONT END OF BRIDGE
DURING LAUNCH (ALL DS BRIDGES)

Figure 7-15. Double story MGB site layout (2E+1 through 2E+12 bays)
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MGB DESIGN PROFORMA DS 2E+1 THROUGH 2E+12 BAYS

Grid Recon Officer Map Ref
Unit MLC
1. Measure AR gap A to A’
NOTE: Use Table 1 to obtain the answers to the following:
2. Select bridge 2E+ bays
3. Bridge length
4. R distance
5. Nose construction .
6. Key construction points, dimensions, and elevations
__ 0.0 — __
ELEV ELEV ELEV ELEV
F A A’ FRB F’ RRB (o]
o i i ' 1 '} 1
—GAP -— 0.9M
M 0.5M"*
- 4.6M R
DISTANCE)
ELEV {
MIN. 0.9M WL MIN. 1.4M
MAX. 2.3M MAX. 2.3M CHECK BEARING: BEARING FB + AR GAP +
M M BEARING HB =L
(ENTER ACTUAL BEARING ABOVE)
* = MINIMUM

7-38

7. Slope check. Ensure that the difference in elevation between the F’ and F peg does not exceed 1/10th of the total
bridge length. If it does, you are either going to have to crib up, undertake a major construction project, or find

another centerline.

8. Calcutate H, G, and C:

HtRRB x (L - 0.5)

H = HtF +
46
HtRAB x R dist
G=HO-— — ——
46
HtF x W dist
C=HWL-——
{L-0.5)

9. Rule 1. (If both bank heights > 0.6M, go to Rule 2.)

LNCG settings permitted

Choose a LNCG setting that ensures
depth of C > depth of D.

10. Rule 2. Use a LNCG settingtogive N >Hand T >G.

Choose a LNCG setting so that N > H. LNCG setting chosen

NOTE: Setting chosen cannot be lower than that chosen in Rule 1.



If N> H and/or T G, go to Rule 3.

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

“Rule 3 "Rule 2 *0.69M N=
Check T >G — Yes/No (Column p) T=
If yes, design is all right. DS MGB DESIGN 2E + llHROqGH 2E + 12 BAYS
(all measurements are in meters)
f Noo H>go to Rule 4A. Site Dimensions Launch Design
RULE 2 Other Methods of Adjusting N and T
If T... G¥go to Rule 4B. RULE 1 Nose lift N, Using RULE 3 RULE 4A 48
D for Given LNCG Various LNCG Settings Raise FRB Lowering | Lowering
Setting with FRB and FRB in Lowest and RRB by| to increase| FR8 to
.'. in Lowest Position Position 0.69M N Increase T
A 2+ Nose Hole Hole Hole | Tall | Hole Hole Hole
Brg | # of Const R W #6 #4 #2 | Litt| #6 E2] 42
B AR Gap [igth |Bays | MLC | Note i | Dist [Dist [Note 2 | Note 2 | Note 2] T fNote2 | Note2 jNote2 | R H N H
L (a) (b) | (c) | (&) (e) M ]@ ] ( m fm] (m) (n) (o} | (p) (q) (r)
E 6.7-9.0 |113] 1 2N1 100) — — — — 1.02 1.48 2.04
8.5-108]13.1] 2 119] — — — — 0.89 1.53 2.30 = [124]175(1.24-6)
1e3nclael 31 o Tl T — — — fossU 086 | 150 | 7228 | 3
1 znsiesl 1] & Bl -1 - | — [ = oa | 15 22 ] L
14.0-16.3[186] 5 f 149 — — — — 0.70 1.52 2.51 » T
15.8-18.1]20.4] 6 E aN] [ 149] — — — — 1 0.65 1.48 2.47 f 1.21 }1.75(1.21-G) -
17.7-200[223] 7 ] & 15813.1] 0.70 0.31 | -0.09 Jo.52] 053 1.36 2.36 u 2
19.5-21.8[24.11 8 : 16.8115.0] 0.67 025 | -0.20 0.49 1.48 2.69 by ;
713-236[259] 9] 2 SN1 [ 17.7]16.51 0.64 021 | 030 Jo4s| 033 1.35 2.55 2 | 115|175 (1.15-6) =~
231-254[277] 10 | < 19.5]17.6] 0.60 0.12 | -0.40 0.25 1.28 249 = A
25.0-27.3129.6¢ ii 20411857 0.50 0.04 | -0.43 1040 016 1.23 263
26.8-29.1[31.4} 12 6Nl ] 216]19.2] 0.46 -0.06 | -0.58 -0.20 1.02 247 1.09 | 1.75 (1.09-G)

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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12. Rule 4A. Lower RRB.

N =Npge 3+ answer to Columnq
Check N > H

13. Rule 4B. Lower FRB.

T=TRyle 3 + answer to Column r
Check T > G

14. Loads re

From Table 2, determine the truck and trailer loads required for the bridge.

MGB PALLETS DS

T
A
W Pallet Bays
Type 1 02 |3 |4 S5 6 |78 jojiofnj
P Erection ] 1 |1 |1 J1 g1 j1 {111 1ljl]!
mw:ab.mmummmuuuuuu
Total 66 |6 ]7 (7|78 |8 ]|8]9]9]>
2

=
=3
-
m

: More vehicles are required to transport personnel.

15. Construction time and manpower requirements.

From Table 3, extract the following information:

a. Constructiontime

b. Manpower requirements

7-40

WORKING PARTIES AND BUILDING TIMES
ON GOOD SITES

Double Story Single Span

4 Bays | 8 Bays
16.8M | 24.1M
MLC 60 |MLC 60
(a) (b) (c)

16. Final design.

a. 2E + Bays

Working Party 1+24 [1+24 | 1+24
Time by Day (hours) 1
Time by Night (hours) 1% 1% 2

b.LNCGsetting

w mre oo > —

c.FRBBsetting

NOTES: 1. All timings exciusive of work on approaches and so forth.
2. Add 20 percent for unskilled personnel.
3. Add 30 percent for adverse site conditions.

d. RRI3 setting _

e Bearng: HB ____FB___

f. Truck and trailer loads

9. Manpower required o

h.Timetoconstruet ______



Double story (2E+13 through 2E+22) without LRS

¥ :F Peg
(See Note 2)

’ f A Peg (Far Bank) NOTES:
’ v i. Aiways use 0.5M
ARlGap from A’ to CRB initially.
X ’A' Peg (Near Bank) 2. Minimum - 0.9M
{See Note 1) Maximum - 2.3M
! ! 2.1M{2.1m
CRB
[ [

INURECAODSEO IV ANL I

CRB "
n2.1Mb'1M|— £RB \_,_/ BY 0.25M

2.7M Top Panels
4.6M L {Used as Pedestals)
v an 1 1 []rRB(After E + 1is Completed

7.6m I I I and for Design)

_ RRB (Before £ + 1 is
Completed)

40 PEG

Figure 7-16. Double story MGB site layout (2E+13 through 2E+22 bays) without LRS
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MGB DESIGN PROFORMA DS 2E+ 13THROUGH 2E+22 BAYS
(Without LRS)
Where Water Level or Any Obstructions
are at Least 2.7M Below Bank Heights

Grid Recon Officer Map Ref

Unit MLC

1. Measure AR gap A to A’
NOTE: Use Table 1 to obtain the answers to the following:

2. Select bridge 2E + Bays

3. Bridge length

4. R di

5. Nose construction

6. Key construction points, dimensions, and elevations:

— 90 — —
ELEV ELEV ELEV ELEV
F A A° CRB F FRB RRB o
L Fl i 1 1 1 1 1

—GAP— 0.9M
M T 0.5M*
9.1M
4.6M
{R DISTANCE)
MIN. 0.9M _MIN. 33M
MAX. 2.3M MAX. 2.3M CHECK BEARING: BEARING FB + AR GAP +
M —_ M BEARING HB = L
(ENTER ACTUAL BEARING ABOVE)
* = MINIMUM

7. Slope check. Ensure that the difference in elevation between the F’ and F peg does not exceed 1/10th of the total
bridge length. If it does. you are either going to have to crib up, undertake a major construction project, or find
another centerline

8. Calculate H and G:

HtRRB x (L - 0.5)
137

H = HtF +

HtRRB x R dist
137

G =HO -

9. Rule 1. Use a LNCG settingtogive N>Hand T>G

Choose a LNCG setting so that N > H LNCG setting chosen

Then check if T> G.

1N > Hand/or T > G, then go to Rule 2.
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10. Rule 2. Raise the CRB and RRB by 0.253M.

Check N > IH — Yes/ No (Column k)

If yes, design is all right.

IfN > H, go to Rule 3A.

If T G, go to Rule 3B.

Check T > G — Yes/No (Column )

DS MGB 2E + 13 THROUGH 2E + 22 BAYS WITHOUT
LRS WHERE WATER OR ANY OBSTRUCTIONS
ARE AT LEAST 2.7M BELOW BANK HEIGHTS

Site Dimensions

Launch Design

Other Methods of Adjusting N and T
RULE 1 RULE 2 RULE 3 RULE 38
T Nose Lift N with Nose Cross Raise RRB Lowering Lowering
Girder at: and CRB by RRB 1o CRBto
A 76+ Nose Tal | Hole | Hole | Hole 0.25M Increase |  Increase
B Brg |# of Const R Lift #6 #4 #2 N 1
AR Gap |Lgth ]Bays | MLC | Note 1 ] Dist T Note 2 | Note 2 | Note 2 N T N T
l_ (a) (®) | () | (@) (e) ) (8) (h) (1) [N} (k) m (m) (n)
E 28.6-30.9533.2113 | S0 SNI j27.4 ;| 040 -0.07 149 § 2.68 2.93 0.65 | 1.9(0.82:G) 10.2(2.93-4)
30.5-32.8]35.1] 14 28.7 ] 037 | -038 1.00 | 2.65 2.90 0.62 | 1.9(0.79-6) [0.2(2.90-H
1 [3233as]369]15 | 40 N1 [ 28.7 | 0.34 -0.49 0.90 2.55 2.80 0.59 | 1.9(0.76-G) }0.2(2.80-H)
34.1-36.4]38.7 | 16 296 | 030 | -061 079 | 243 2.68 0.55 | 1.9(0.72-G) 0.2 (2.68-H)
35.9-38.2]40.5] 17 }J 30 8Nl | 293 027 | -0.15 0.75 2.69 2.94 0.52 ]| 1.9(0.69-G) ]0.2 (2.94-H)
378-41.9]42.4] 18 293 | 0.24 -1.33 054 | 254 2.79 0.49 | 1.9(0.66-6) 10.2(2.79-H
39.6-40.1444.27 19 1 24 o 388 1 021 -2.04 1 -0.19 1.72 1.97 046 | 19(063-G) 10.2{197-H)
414-43.7]46.0] 20 kY 384 | 021 -193 1 031 1.61 1.86 0.46 | 1.9(0.63-G) [0.2(186-H
433-446J479[21 | 20 = 384 | 018 | -265 | -052 117 1.42 0.43 | 1.9(0.60-G) 10.2(1.42-H)
45.1-47.4]49.71 22 | 16 40.1 | 015 -2.58 | -0.68 1.04 1.29 0.40 | 1.9(0.57-G) |0.2(1.29-H)

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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11. Rule 3A. Lower RRB.

N = Ngyje 2 + answer to Column m
Check N >H

12. Rule 38. Lower CRB.

T=TRyle 2 * answer to Column n
Check T > G

13. Loads required.

From Table 2, determine the truck and trailer loads required for the bridge.

.\_.’ MGB PALLETS DS wo/LRS -
w Pallet Bays
wee |DIRIGLE[7]B[ 2] ]2
L [Erecvon | 1 T
£ [Eroe | <) RIA SR 2 LD N R T
Tl 110 1 ER I B R B R UK
2

NOTE: More vehicles are required to transport personnel

14. Construction time and manpower requirements.

From Table 3, extraact the following information:

7.44

WORKING PARTIES AND BUILDING TIMES

a. Construction time ON GOOD SITES

Double Story Single Span
13-22 Bays wo/LRS

b. Manpower requirements

15. Final design.
13 Bay | 18 Bay | 22 Bay

3320 | 424N | 497

mr— oo > —

a. 26+ Bays MLC 50 | MLC 30 | MLC 60
(a) (b) (c) (d)
b. LNCG setting
w Working Party 1+24  1+24 | 1+ 24
Time by Day (hours) 1% 1% 2
c. CRB setting — Time by Night (hours) 2 2% 3

d. RAB setting NOTES: 1. All timings exclusive of work on approaches and so forth
2. Add 20 percent for unskifled personnel.

e. Bearing 3. Add 30 percent for adverse site conditions

HB

F8

f. Truck and trailer loads

g. Manpower required

h. Time to construct




Double story (2E+13 through 2E+22) with LRS

RRB (Before E + 1 is
UCompleted)

F Peg NOTES:
(See Note 2) 1. The A’ peg to CRB is
T T A Peg (Far Bank) always 2.7M.
] 2. Minimum bearings:
AR Gap
1 - —
, AtoF | A'to F’
-{——-—$A Peg (Near Bank) 13,1416
(See Note 1) through 20 bays 0.9M 0.9M
,_._2'1M2.1M_ 15 bays 1.1M 1.1M
U CRB 21 bays 1.14M 1.14M
22 bays 1.6M | 1.6M
O PEG
F PEG ~—~—— _ /.
9.1M
2.1M|2.1M _— r
fu'n+ﬂ FRB CRB FRB RRB | OWERING RRB
R
27 | [Fon onc N U e N
4.6M _!_l_.l U {Use d Padestals) R
l I | ’ RRB (After E + 1 is Completed
7.6M |} Dand for Design)
L

O Peg

Figure 7-17. Double story MGB site layout (2E+13 through 2E+22 bays) with LRS
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MGB DESIGN PROFORMA DS 2E + 13 THROUGH 2E + 22 BAYS

{With LRS)

Where Water Level or Any Obstructions
are at Least 3.7M Below Bank Heights

Grid ____ Flecon Officer MapRef =
Unit ___ MLC

1. Measure AR gap A to A’ -

NOTE: Use Table 1 to obtain the answers to the following

2. Select bridge 2E + Bays

3. Bridge length

4. R distance _ —

5. Nose construction -

6. Key construction points, dimensions, and elevations:

— 00 J— —
ELEV ELEV ELEV ELEV
F A A’ IF CRB FRB RFB (o]
- 1 1 ' A J. 1 )

—GAP — 2.7M
—  9.1M
MIN. SEE A-F MIN. SEE >..|1. - . 4.6M )
MAX. 2.3M MAX. 2.3M (R DISTANCE)
I.'..Il.n.ﬂ'u |_S| CHECK BEARING: BEARING FB + AR GAP +
(ENTER ACTUAL BEARING ABOVE) BEARING HB = L
Minimurns
AtoF A’ to F’
13,14, 16
through 20 bays 0.9M 0.9M
15 bays 1.1M 1.1M
21 bays 1.14M 1.14M
22 bays 1.6M 1.6M

7. Slope check. Ensure that the difference in elevation between the F' and F peg does not exceed 1/20th of the total
bridge length. If it does, you are either going to have to crib up, undertake a major construction project, or find

another centerline

8. Calculate H and G:

H = HtF +
13.7

HtRRB x R dist

HtRRB x (L - 0.5)
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9. Rule 1. Use a8 LNCG setting togive N >Hand T > G.

Choose a LNCG setting so that N > H. LNCG setting chosen
If N > H, then go to Rule 2.

If T > G, choose another site or prepare to dig out under HB end of bridge prior to launch.

10. Rule 2. Lower RRB

N =Ngyje 1 * answer to Column k

Check N > H
DS MGB 2€ + 13 THROUGH 2E + 22 BAYS WITH
LRS WHERE WATER OR ANY OBSTRUCTIONS
ARE AT LEAST 3.7M BELOW BANK HEIGHTS
Site Dimensions Launch Design
RULE 1 — RULEZ |
Nose Lift N with Nose Cross Lowering
._. Girder at: RRB to
2+ Nose Tail Hole Hole Hole tncrease
A Brg |# of Const | R | Lift #6 A " N
AR Gap |Lgth |Bays | MLC | Note 1 | Dist T Note 2 | Note 2 | Note 2 N
W ) () ] (c) |(d) (¢) {f) (h) (1) () (k)
_v 28.6-31.4{33.2] 13 27.4 0.48 1.87 352 | 1.9(0.82-G)
30.5-33.3{35.1] 14 781 | 287 |-0.37 0.31 1.72 1.9(0.79-G)
m 323-347]368[ 15 § 28.7 _]-034 0.25 1.64 1.9 (0.76.G
[34.1-36.9138.7] 16 S| ML 296 -0.30 | -0.82 1.9(0.72-G)
H 35.9-38.7]40.6] 17 = 293 [-0.27 1.9 (0.69-G)
h.’o.s.m 424] 18 = 29.3 |-0.21 1.9(0.66-G)
39.8-42.4]44.21 19 2 348 [-021 1.9 (0.63-G)
41.4-44.2[46.0] 20 T [EEafon 19(0.63.6)
43.3-45.6[47.9] 21 3 384 |-0.18 1.9 (0.60-G)
45.1-46.5{49.7| 22 40.1 [-0.15 1.9 (0.57-G)

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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11. Loads required.

From Table 2, determine the truck and trailer loads required for the bridge.

N MGB PALLETS DS w/LRS
W Pallet Bays
Type 13 15 J16 |17 18 J19 J20] 21 ] 22
_. Erection | 1 11 iprfafafagpt
m Bridge 9 9 Jwof10frofn jujirjiz
Link 2 2] 2] 2] 21 2 2] 2] 2
N Total 12 12 f13 713 [13 J14 f14] 4] 1S

NOTE: More vehicles are required to port personnel.

12. Construction time and manpower requirements.

From Table 3, extract the following information:

a. Construction time

b. Manpower requirements

WORKING PARTIES AND BUILDING TIMES

7-48

ON GOOD SITES
T
A Double Story Single Span
w 13-22 Bays w/LRS
_. 13 Bays | 18 Bays | 22 Bays
33.2M | 4240 | 97N
E mLc 60 | mLc 60 | mic 60
(a) (b) (c) (d)
w Working Party 2+32)2+32)2+%
13. Final design. Time by Day (hours) 2 2% 3
Time by Night (hours) 3 4 W

a.2E + Bays

NOTES: 1. Alt times exclusive of work on approaches and so forth.
2. Add 20 percent for unskilled personnel.

b. LNCG setting 3. Add 30 percent for adverse site conditions.

c. CRB setting

d. RB setting

e. Bearing

HB

FB

f.  Truck and trailer loads

g. Manpower required

h.  Time to construct




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

TYPE
TRUSS STORY NOMENCLATURE ABBREVIATION
Single Single Single-Single SS
Double Single Double-Single DS
Triple Single Triple-Single s
Double Double Double-Double DD
Triple Double Triple-Double A
Double Triple Double-Triple DT
Triple Triple Triple-Triple n




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).

ADILAINMDOIIE
s

1

5 STRINGERS
6 RAMPS

7 PANELS

8 TRANSOMS
9 CHESS
10 RIBBANDS AND RIBBAND BOLTS

11 FOOTWALKS

12 BRACING BOLTS, CLAMPS, AND TOOLS
13 END POSTS

14 JACKS AND JACK SHOES

15 GRILLAGE

16 ROCKING ROLLERS ON TEMPLATE

LENGTH OF NOSE
+15.2M (50°)

NOTE: Site must be

approximataly 47M (180’) wide

B e
i~

NOT TO SCALE

Pl
i

3

Figure 7-18. Layout of bridging equipment at site



1 GAP

2 SAFETY SETBACK

3 ROLLER CLEARANCE

4 PLAIN ROLLERS

5 CONSTRUCTION ROLLERS

6 BASE PLATES

7 ROCKING ROLLERS

8 PLACEMENT CONTROL LINE

9 FAR-SHORE ROCKING ROLLERS
10 BASE PLATE

NOTE: Plain and rocking rollers are
situated so that their tops lie in the
same horizontal plane.

3
e ,
I } <l—‘—'4 |3 8M
| 2 eI 3sm 7.6M |
-—(12'6") 7 e = ) -
(o 1 I | (12'67) (25°)
L L] @ i
Nl @& m b | i
———78--—--- t;l‘iﬁ----—-—-—-"ﬁ"w—-l#‘—-‘@ ————————— -——=-
| | | |
_ P bl : I |
so | ! | | |
35 T T R T T
LIS o | ' | l
| 38 | T l
iy SEEEEEY & BN A
1077 ANV T~ , .
| |\| o [ : s 4 ;
o 7
| | | | i i i !
F _____ 8 e —— —— |_-l_...._‘ ______ _+.._|__|___J.____ __________ I-___
B AN B8
FAR cLIADE | A
FAR SHORE \ : NEAR SHORE S
(FS) | (NS)

Figure 7-19. Plan and profile views of a typical roller layout for a triple- truss or multistory bridge
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Bridge Design (with example)
See Fiqure 7-20 and|Tables 7-29throuah[7-45}naces 7-54 throuah 7-68)

23.7M
(79°)
4.5M ?
(18°) (COMPACT
SAND CLAY)
(HARD DRY \] *
CONSOLIDATED CLAY)
"
DESIGN A MLC 60/65 BRIDGE
Figure 7-20. Site profile example
{ INITIAL BRIDGE DESIGN
(Steps 1 through 6)

1. Gap as measured during reconnaissance 1 - 79
2 Safety setback

a. Prepared abutment = a constant of 3.5 2. NS 15x12=18

b Unprepared abutment = 1.5 x bank height FS 35
3 Inital rolier clearance 3 NS 25
Always a constant of 2.5’ FS 25
4 Initial bridge length

a. Add Steps 1 +2+3 4a = 10558

b. If the value determined in Steps 4a is not a multiple of 10", 4b \ 110

round UP to the next highest 10’

5. Initial truss/ story type {Table 7-29) 5.

DD

6. Initial bridge classTable 7-29) 6

65/70

a. Class must meet or exceed the requirements designated in
the mission statement

b. The truss/story type selected is always based upon a
NORMAL CROSSING unless otherwise directed by the
Tactical Commander
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Tahle 7-29 Classes of Bailev bridae M2 (by type of construction and type of crossing)

TYPE OF SPAN (FT)
CONSTRUCTION |RATING | 30 40 S0 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210
N 30 24 20 20 16 12 8
30 4
SS c 42 36 33 30 24 20 16 12
37 34 31 28
R 47 40 36 33 30 24 19
42 38 35 32 30
N 75 75 60 50 40 30 20 16 12 8
70 65 60 55 45 30
DS c 83 77 68 60 S50 37 30 23 18
76 73 69 60 S50 39 32
R 88 85 78 66 55 42 34 27 21 I
84 79 75 64 55 44 36 30
N 85 65 50 35 30 20 16 12 8 4
80 65 55 40 35
I [ 95 74 57 47 38 31 24 18 15 10
90 75 60 49 41 33
R 100° 82 64 52 43 35 29 22 17 13
90" 82 66 54 45 38 31
N 80 65 45 35 30 24 16 12 8
80 70 55 45 35
00 C 8 72 57 47 39 32 25 19 15
90 76 61 S50 42 35
R 96 80 64 53 44 36 30 24 18
90 83 68 56 48 40 33
N 90 75 55 45 35 30 20 16 12
90" 80 60 55 45 35
1] c 100° 83 65 57 47 37 31 24 18
90° 90° 72 62 51 41 34
R 100" 91 74 64 54 45 37 29 22
90 90° 80 70 58 48 40 32
N 70 70 60 55 45 35 30 20 16
80 70 60 55 50 45 35
1] C 80 80 77 69 57 48 39 32 25
90" 90° 85 78 64 58 43 36
R 90 88 85 B0 64 55 46 38 31
90° 90° 90° 89 74 60 S 43 35
N 80 70 55 45 35 24
75 70 60 55 40
1 c 100 80 66 59 48 38
90° 90" 75 66 52 43
R 100° 90 77 68 55 46
90° 90° 87 77 62 Sl
Note:
N=Normal
C-Caution
R=Risk

1 Upper figure represents wheeled-load class
2 Lower figure represents tracked-load class

* Limited by roadway width

7-53



Il ADJUSTED/FINAL BRIDGE DESIGN

7. Selection of grillage
a Safe soil bearing (Table 7-30)

7a

NS 5 tons/f?

FS 3tons/f12

Table 7-30. Safe bearing capacity for various soils

SOIL DESCRIPTION

BEARING

VALUES

(tons per
sq ft)

Hardpan overlying rock

Very compact sandy gravel

Loose gravel and sandy gravel, compact sand and
gravelly sand: very compact sand. inorganic silt
soils

Hard dry consolidated clay

Loose coarse-to-medium sand: medium-compact fine
sand

Compact sand clay

Loose fine sand: medium-compact sand. inorganic
silt soils

Firm or stitf clay

Loose saturated-sand clay soils; medium-soft clay

12
10

b Safe soil pressure a 7b

If the soit bearing capacity values determined in step 7aare

not Itsted 1

NS 3.5 tons/f1?

FS 25 tons/ft?

round DOWN 1o the closest listed

Use these values for step 7¢

¢ Grillage required.

7c.

NS Type 1

FS Type 1
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Table

. Types of

grillage needed

TYPE OF
CONSTRUCTION

SAFESOIL]

PRESSURE

{tons per
sq ft)

50

60

70

90

100

SPAN (FT)

110

120

130

140 150

170

180

190

200

210

SS

0.5
i0
2.0
25
35

6./ 567
4 3

1 None
None None

None None

567
3

None
None
None

§
i
None
None
None

[}

None
None
None

None
None

1
i
1
None
None

{
i
1
None
None

D$

05
1.0
20
25
35

6
7

—_— -

6

None

6.7
4

1
1
None

6.7
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8. Determine adjusted bridge length: Ba. NS 45
a. Distance required for new roller clearance (Table 7-32) s as
b. Add steps 1 + 2 + 8a 8b =109.5'
c. If the value determined in step 8b is not a multiple of 10, 8¢ \ 1o

round UP to the next highest 10°
NOTE: Compare the value determined in step 8c to the value

previously calculated in step 4b. If different, you must redesign the
bridge as outlined in steps 9 through 12. If not, use this as your
final bridge lefgth and go directly to step 13

Table 7-32. Roller clearance and grillage height

Same as initial, go to step 13

GRILLAGE OVERALL BASE-PLATE ROLLER
TYPE HIEIGHT (IN) HEIGHT (IN) CLEARANCE (FT)
1 6 6 45
2 15 6 45
3 11 11 35
4 17 11 45
5 16 16 35
6 26 20 35
7 13 13 35
FINAL BRIDGE
Tryl Try 2
9. Final truss/story type [Table 7-29_bage 7-53). s ———
10. Final bridge class E page 7-53) 10. R
a. Class must meet or exceed the requirements designated in
the mission statement.
b. The truss/story type selected is always based upon a
NORMAL CROSSING unless otherwise directed by the
Tactical Commander
11. Final grillage selection 11a. NS - JE—
a. Safe soil bearing {Table 7-30| page 7-54) FS R - B
b. Safe soil pressure {Table 7-31, page 7-55). If the soil bearing 11b. NS B |- R
capacity values determined n step 11a are not hsted in S
Table 7-31] round DOWN to the closest 'isted. Use these
values for step 11¢
c. Grillage required 1lc. NS Type Type
s Twee ) Twe
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12 Determine final bridge length
a. Distance required for new roller clearance|(Table 7-3

b Addsteps1+2+12a

¢ 1f the value determined in step 12b is not a multiple of 10",
round UP to the next highest 10°

NOTES 1 For Try 1. Compare the value in step 12c to the value in
step 8¢ If the same, go to step 13 If different. compare this value
(step 12c) 1o the value in step 4b

a If these are the same. the designer is placed in a judgmental
situation Repeating the design sequence under the Try 2 column,
using the bridge length from step 12c of Try 1 column, will place
you in an endless circle unless the final bridge length can be
reduced. Inthese cases, you will have to either overdesign a longer
final bridge as shown in the Try 1 column or choose a higher
number grillage than originally selected in step 7c. The latter
procedure could reduce the roller clearance on one or both banks
so that the required bridge length/ final truss/story may be at the
minimum to do the job. You may choose a higher number grillage
than ailowed within step 11c. however, you must be careful not to
exceed the BP and RRT capacities listed in FM 5-277_ Tables 4-2
and 4-3 Make your decision and go to step 13

b. If these are different. you must redesign the bridge by entering
the Try 2 column with the bridge length from step 12c of Try 1
columnto determine the truss/story type in step 9
2 For Try 2 and Higher: Compare the value instep 12ctothe value
in step 12c of the previous Try . column If the same. go to
step 13 If different, use the same methodology and repeat the
design sequence until the value obtatned in a particular step 12¢
matches the value in step 12c of the previous design Then go to
step 13

13. Slope check
a. The maximum allowable bank height difference is 1 to 30
Therefore, maximum allowable bank height difference =
final bridge length = 30
b It
(1) The step 13a value = actual bank height difference, the
slope is all right

(2) The step 13a value -~ actual bank height difference
(a) Choose another site, or
(b) Crib up. excavate the FS or NS until the bridge slope 1S
within acceptable hmits

14 Final bridge requirements

15 Launching nose composition .:mm_ ables w‘ww_?s:m:_w 33 _

pages 7-58 through 7-64 dependent upon truss. story typ )

NOTE Design sequence continues on UmmmE

13a 110:30=37" >3
13b mmvzc GO (circle)
'
Remarks:
Length 1o
N - —
Trussstory type - oD
6570 -
NS Type 1
FS Type 1

15 7 bays single truss
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Table 7-33. Launching-nose composition for SS bridges

$a 8
- [
2 [ Z8 ] 0w |+ 1
< w (24 I | \ '
[Ty 2 - w9
» % Sk 2 | ]
= a3 = 1 "
- | (K]
| 1 2 8AYS
| 1 IN NOSE
30 1.0 3
20t= 25’ 5
3 BAYS
—_—
IN NOSE
40 145 4
- 28 35— a7
—— 3BAYS
~—= IN NOSE
50 1758 5 T T-T1T 11
Tv wu.'ﬂl.m.ltg 2
—— 4BAYS
——"=—— IN NOSE
Qo Nao w " - - < ) ¢ ) d — — _ _
TI&O.|LII|OM..III.'Z.|.M~
— 5 BAYS
——*———, IN NOSE
70 25.0 12 o = D A S
T.'lbw |+|mm.||| be 7°
——— 5BAYS
——"——— IN NOSE
wc Nﬂm um — < L 1 i 1 L 4 M M — —
T|m~. rT 75’ r:l.u.
6 BAYS
——————— INNOSE
90 3185 25 BB 31T T T T T T
le— 6o .r 85" a
4 BAYS %6 Bavs
czomnxmo \\Ij} IN NOSE
100 285 33 = T
_lllm_. L\_A 95° r:l.a.

SINGLE TRUSS
= WITH DECKING
NOTES: A. Distance between near and far bank rocking rolters

B. Balance point of bridge. ready for launching.

) SINGLE TRUSS
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Table 7-34. Launching-nose composition for DS bridges

0
23| _ 8
ol el |
Zc|o2lo¥| ] "
aw|lZ2-—-]4a A 1
ae(Sclag] | ! "
L 2l
g3 =) ' 11 3BAYS
50 | 280 4 H ! ! T~ IN NOSE
fa 30 45’ 5

4 BAYS
60 [250| 7 %_zzomm
Tuua. 55 7

70 285 9

80 | 330 14

IN NOSE
90 | 37.0| 20 E#UUUUV%
Tln . . le 7

5 85
8>t 6 BAYS

100 | 405 23

110 | 450 | 33

120 | 495 | 45

130 | 53.0] 52

140 | 475 63
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3 DOUBLE TRUSS WITH DECKING 2 DOUBLE TRUSS 3 SINGLE TRUSS

NOTES: A Distance between near and far bank rocking rollers
B Balance point of bridge. ready for launching



Table 7-35. Launching-nose composition for TS bridges

SPAN
(FEET)

LAUNCHING
WT (TONS)
SAG
(INCHES)

[N}
N
I
')
1| 6 BAYS
,———+——— IN NOSE

80 [ 434 13 Eéuum_
je— a7’ 76— (S
6 BAYS

,————_ INNOSE

90 | 425 19 Wﬁﬂ“ﬂ”ﬂrw

6 BAYS
IN NOSE

100 | 46.5 22 E%
— 61 95’ ? e o
b v ) - 7 BAYS

.||l
———*———— IN NOSE

110 | 515 30 EENNUUUUUUMT.
— 88 -t 105’ 7
_ln 08 ! 7 BAYS
IN NOSE
120 | 555 3 EETW@
fe— 72° — 115’ 3

8 BAYS
IN NOSE

130 | 605 47 EEEHU%
- o o 1287 ko 9 BAYS

.|
————————_ INNOSE

—————— -
>

—_—

—

140 | 655 62 B3 ey T 1T I 1T T 1 1 1)
je 88’ »3 135° o oo
R — 9 BAYS
150 | 605 | 70 NEWE& I T T T T T 1T NNOSE
e 87’ } 145 ot o8
— 9 Bays
160 | s9.0| 77 EEN.N;WEHHH& i Nose
| 92’ >t 156 T e 3
£2) TRIPLE TRUSS WITH DECKING X0 TRIPLE TRUSS [ SINGLE TRUSS

NOTES: A. Distance between near and far bank rocking rollers
B. Balance point of bridge. ready for launching.



Table 7-36. Launching-nose composition for DD bridges

2al| &
2rF|z 2 Gﬁ B
R RSN | 1}
welZ =2z ' [
2% =1 ] A [
<3 ' i vt
\ ] U
H '
100 605} 17

110 |59.0| 22

fe——66'—A 106’ m_ [

120 1 635| 24

130 | 69.0| 31

140 | 76.0| 38

e oo

\|\|?|
m Pl 78 Pl Pt 7l W Wt P Pt Pl P P — ) IN NOSE
le——91° N 145 m_ln 'y

7 BAYS CZUMOXMO pom— ————— 9 BAYS

IN NOSE
160 | 75.5| 48
Tl 4

7 BAYS UNDECKED ———— nllul 10 BAYS

170 |810| &7 m .\__\_\ — NOSE
. IS
— 98’ o} 165 —»t |7’
12 BAYS UNDECKED ———— ————— 10 Bays

J 102° 175°

1 in Nose
aval
180 | 76.0| 68 EE_\S\_\_\_ 1P Pt Pt P Vi P S W D D G
& 3
1

&8 DOUBLE TRUSS WITH DECKING (2 DOUBLE TRUSS CJ SINGLE TRUSS

NOTES- A Distance between near and far bank rocking rollers
B Balance point of bridge. ready for launching



Table 7-37. Launching-nose composition for TD bridges

23 B
ZElz z “ ] (X}
SHlgR|SE| ' i
akl|S o)y | A "
22| Z| | 1"
< =1 ! 6 BAYS |
onne LNose D
1101794 17
fe—261"— 108’ -
7 BAYS
"IN NOSE "~
120 [87.1] 22 iwﬂﬂﬂnﬂﬂ
le— 68 115 7
8 BAYS
130 | 86.0] 2 @m"ﬂmuwm
o] 20 Ei
be-9'
8 BAYS
IN NOSE
140 |93.0 | 31 EENH
le—s81"
9 BAYS
INNOSE™ )

150 [100.0| 39 & %Ej

3 BAYS UNDECKED . 9 BAYS

RIS IES "IN NOSE
160 fo1.5| 42 | EEEISEREN

o dmm. 10BAYS
10 n><m CZUm.‘RmO —_—
IN NOSE )
170 |98.0| 53
166’ H—. —ll 8

10 BAYS
ALL u><m UNDECKED ——,
¢ m IN NOSE
180 [93.6 | 60 g g Hm_f
. 5

’ 11 BAYS

»:.u><m cz_vmnxmc
\l J'.z zommJ
dwom_hqm %E?EELL[UL
fe——1 185 e o

EZ TRIPLE TRUSS WITH DECKING [X) TRIPLE TRUSS [2) DOUBLE TRUSS [ SINGLE TRUSS

NOTES: A. Distance between near and far bank rocking rollers
B. Balance point of bridge. ready for launching
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SPAN
(FEET)

LAUNCHING
WT (TONS)

SAG
(INCHES)

130

140

160

160

170

180

190

200

210

=
[
>
N

101.0

108.0

117.0

119.0

118.6

1.0

110.56

112.0

25

27

34

42

45

47

60

72

80

Table 7-38. Launching-nose composition for DT bridges

AT AT ATATATAT AT AT ATV SV.aA
AT AP ATAPArarAvaraV eV aPava
|||||| T T T T I T T D v v o e o o wm

AT AT AT AT AV aTAYaATaATAVAs AT
PP AT AT ATAYaYaVaTaAYaAvararaTa
B R T e e LT T T L1

le——a=81* 3 136 oS

P AT AT AvAraPavaVAvaraVareravare
P ArArar ATy AV AT AN Y ar AV AriPa¥e
A A A T A A A T v ar.a .. Gn - - .-

P AP AT AT AT AT AT AT WA AP AT AT A4V
P AP AT AP AT s P AT AP Av AV APV aVavard
e T T e T e e e T T T T L vt s 7a v s wm wm wm wim

[ 94’ te 166" la-11
3 BAYS UNDECKED
B e r e e rarararatararararars
R A T
TATaTATATAT TATATAT: “TaZazaT A oo T
! 165°
8 BAYS UNDECKED 10 BAYS
v a2 7 s Ak P Pk Pl il 7 A AT AV ATl IN NOSE
Ao o oL \
R o T T T T T

| 101’ 176 e &

e T AT AT AT AT AT AT AT AT AvATArAraAYaT.
AP AT AT AT A AV AV VAV P aAVa AP VAT AYara
s a1 Pt Wt s Pk P 7 Wk W W i 7 P P V7 P Vs VPt - .l ¥ D WD S OO0 R W

be- o’

AT AT AT SV AV AV AT AV AV AT AV ATV AT AVaPa
AT A P AT AT ST AT A AP AW AP A AV AT AT AP AraPa
A A AN AT I L T L L 1L L)

|a——117" ! 195° t -8
ALL BAYS UNDECKED. 12 BAYS

AT AT AT AT AT AV AV AT AV AV AT AV AVaAVara
PP AP PP AP AT T AT VAP AV eV araraPsreva
I A A A AT I I I I I LTI T T T T 1T 1]

L 120° T 206"

Hes:

GRADOUBLE TRUSS WITH DECKING 3 DOUBLE TRUSS 3 SINGLE TRUSS
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Table 7-39. Launching-nose composition for TT bridges

G Iry -
2c|E2|o8
qhjoelesz
awlZz>|wnQ
aelzel 2
- ﬂ‘ll 14 BRIDGE BAYS ONE DECK TRANSOM PER BAY
3 10 BAYS OF DECK 10 BAYS IN NosE—
160 [126.5| 40

170 |112.6] 45

"13 BAYS IN NOSE 4
180 [119.0{ 50 : : T T T T I
) _llw.

—ONE OECK TRANSOM PER BAY

 14BAYSINNOSE™ —

fa |
T T T T T

T
186° L he—8'

190 116.0| 62

200 |115.0| 72

195’ LYY

ONE DECK TRANSOM PER BAY

IIIIIII ——18 BAYS IN zOmmJ
210 113.5] 80 : : ATAvATAraraes

TAITAD T I Pk 9 7 Vi
} 102’ } 208’ Lnatd

G2 TRIPLE TRUSS X TRIPLE TRUSS EJDOUBLE TRUSS [CISINGLE TRUSS
WITH DECKING

16 Placement of launching nose links
a. Sag (use the same 1able as step 15) 16a 22~

b. Safety sag (constant of 6") 16b. +6"
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c. Lift required (add steps 16a + 16b). 16¢c =28~




d Position of launching nose Iink (Table 7-40)

16d. 30 from tip of nose

Table 7-40. Upturned skeleton launching nose

LAUNCHING LINK

INTERVAL FROMI DISTANCE OF LINKS FROM LEADING

RESWLTING VERTICAL
LIFT IN TIP OF

TIP OF NOSE (FT) EDGE OF LAUNCHING NOSE (FT) LAUNCHING NOSE (IN)
40 30 20 10
Ih i : 1 N —
Ly Ll T L] T )
0| | | | 4 ) ¥ s
= t
0 1 | R HD i Y
P~ [}
w T I3 o
+— [}
40 HHU b 54
¥
i
10 and 40 67.5
¥
—
20 and 40 81
)
T +
30 and 40 94.5
[end +
17 Rocking rollers needed (Table 7-41} 17 NS 4
FS 2

Table 7-41. Number of rocking rollers needed for bridge

TYPE OF SPAN
CONSTRUCTION (FT) NEAR BANK FAR BANK

S$ 30-100 2 2
DS 50-80 2 2
90-100 2 2

110-140 4 2

IN 80-160 4 2
DD 100-130 4 2
140-180 4 4

10 110-120 4 2
130-190 4 4

01 130-210 4 4
11 160-210 4 4
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18 Plain rollers needed:
a.The SS and DS bridges only have two rollers
others have four rollers per row. Use Table 7-42 1
the number of rows and then multiply.

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

per row. All
o determine

18a

SPAN TYPE OF CONSTRUCTION

(FT) S$ DS s 0D 1

1]

n

30-50
60-80
90

100
110-120
130

140

150

160

170

180

190
200-210

wow N -
WWwww NN -

-~—amwwr N

- neeeswwN

N EEeww W

CEeeeeww

- aewew

b. Add two more plain rollers to allow for your construction

roller needs

c. Add steps 18a + 18b

19 Jacks required {Table 7-43)

NOTE: Only one end of the bridge
will be jacked down at any one

18b

18c.

19

+2

Table 7-43. Number of jacks

7-66

ume TYPE OF SPAN JACKS NEEDED
CONSTRUCTION (FT) AT EACH END
OFf BRIDGE
SS 30-100 2
'3 50-140 4
I 80-140 4
150-160 6
DD 100-120 4
130-180 6
20. Ramp requirements | 110-140 6
a. Slope requirements (check one) 150-190 8
{1) Final bridge class < 50=11010.{ ) [ 130 6
{2) Final bridge class > 50 = 1 to 20. (x) 140-180 8
b. Support for end ramp (check one) 190-210 10
(1) Final bridge class < 67 = 2 chess. { ) mn 160-170 10
(2) Final bridge class > 67 = 4 chess. (x) 180-210 12
c. Midspan ramp supports {check one)
(1) Final bridge class < 44 = not needed. { )
{2) Final bridge class > 44 = needed. (x)
d. Pedestal supports (check one)
(1) Not needed. ( )
{2) Needed. {x)
NOTE: See FM 5-277 for criteria and drawings. Ramp

lengths must be estimated from the site sketch

e. Support for end transom (check one)
(1) Final bridge class < 39 = not needed. ( )
(2) Final bridge class > 39 = needed. (x)



21. Personnel required (Table 7-44)

21

NOTE: The differences between manpower and crane construction

Table 7-44. Organization of assembly party

5/66

TYPE OF CONSTRUCTION

SS Ds T8 0D ™ 01 m DT m

DETAIL CONSTRUCTION BY MANPOWER ONLY USING ONE CRANE®
NCO EM|NCO EM INCO EM |NCO EM |NCO EMINCO EMINCO EMNCO EM INCO EM
Crane 0 3jo0 3
Truck driver 1 1
Crane operator 1 1
Hook man 1 1
Panel 1 1 1412 282 32]13 50 50} 3 683 30|3 30
Carrying 12 12 28 4 44 60 24 24
Pin 2 2 4 4 6 6 8 6 6
Transom 1 911 1091 1001 1001 10 2812 2812 20 2 20
Carrying 8 8 8 8 8 24 16 16
Clamp I 2 2 2 2 4 4 4 4
Bracing 1 411 61 81 1291 20 3211 401 321 38
Sway brace 2 2 2 2 2 6 6 6 6
Raker 2 2 2 2 2 2 2 2 2
Bracing frame 2 2 4 4 8 8 10 8
Chord bolt 4 8 10 14 10 14
Tie plate 2 4 4 4
Overhead support [ 6 4 4
Decking o1y 1p1r o 12y1r 1211 12 1211 12011 1211 12
Stringer 8 8 8 8 8 8 8 8
Chess and ribband 4 4 4 4 4 4 4], 4 4
Total 4 3914 4295 58f5 66]6 92 1221 7 :w— 7 97| 7 103

* Normally. a crane is not used for single- or double-story assembly
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22. Assembly time (Table 7-45).

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

5 hr

TYPE OF CONSTRUCTION
SPAN $§§ OS IS DO T0 DT T oI T
(FT) TIME (HR)
CONSTRUCTION BY MANPOWER ONLY USING ONE CRANE
0 1Y%
en 7 Y
v 174 £
80 2 |23
100 2%l |3%la
120 3ale |5 6%
140 e 5% |7 |11 % 10%
160 5 jsYisteinatang nndhiste
180 7 |9%2|1a%f21%]13% |18 %
200 16Ya |24 [1a'2|20%2

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 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.



Table 7-46. Number of timber stringers required

SIZE OF RECTANGULAR - bxd ROUND - d
TIMBER .
mwemoml =) glEl=] Z1el=1g = lElzlElglE)ls
A E R E R HEI I E E I P I Y e e e e
SPAN v it g Il L =3 SIS 1=is s 18l=2lel=lgl1g8 )
-— “w - o w — “w - — ~— — ~ ~— — ~— —
LENGTH HEHHEEHHEHHEBEHHEI NN
M (FT) MLC N N~ SlR|S|2B3 )8 |s8|8l<]<]|L)gi28|81<7|<ia]8]|=z
3(10) 30 {4 ajala]afa]afa]a]ajalajajajalsfjala]afajal]a
70 4 4 sJa]alaa]alajajn ARREIERERE
45015 J 30 4 Jalela]a]s)ala)lajala]la]jalala 6] 4] a]a]a}fa
70 6 4 S5pa]ls]sjala]alalan 96| a]alja
6(20) 30 [6] e 5|4 o efala]alaln 7 s]ale]a
70 6 10]5 8fla]7]afs]u 11} 8]6}]as
7525 |30 | 8] 4 4 4 4 ‘ ‘]
70 1 8 6 5 4 816

'f T “Lateral bracing required

»

0,’ d @ d (Chart assumes structural quality timbers in good condition.}
_L -1

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)

NUMBER OF

STRINGERS

\c sp6 |7 |8)9]|w]iz]ufis
™
3 | 139|uafwr] s | 76]76|76|76}76]76

(5.5 1 (4.5)] () |35 G |||

70 2021176|151]126|101]76]76]76(76}7.6
@ D] ® ]| @ jO]D]BB]3)




Step 5. Lateral braces are required for those stringers listed with an asterick in Table
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).

7.6CM
(3”)
min
L
2
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.

Wpg
"

=3.4M(11°)- MLC 30
=4.5M (14.75°)- MLC 70

| -
IERRLAE

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 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 (page 7-69) to determine the required deck thickness based
on MLC and number of stringers.



Table 7-48. Number of steel stringers required

of lateral braces)

(number

IS [ w S | v D w|we S w|vTw|vETvr|eST~
@IS0 T6 |+ T [T E v |e B w|vSw|eTe|vT
GLSIXEEI S| v D w |v T v |e S w|vTe|eTe|eT~
G658 | v Ev|v S w v B w|vSv|cTw|eTw
(SOTX0E) G92X9, | = & = el w|leile|leESn|[eBo]leS~
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S0y [~ Ew|v Fw|lvEw|[eFToleEr]leTw
RV | v Tw|vTw|vEw]ede|eSzflesa
@IS [ v En]le S22 BN EX|wr |o&
G EsSH | v B v v B w|le B w|vBn|eso|eT~
BNy | e B2 e E X0 & [nE |8 Jo=
LN |+ S w|e S~ |vBa|voSjemn|esn
wssow|rE82led [0 |28 (=&
Nl v S el Tw|led|ed2wi2es
OSISSEf 0 B |2 &
(8X21) 0250 [ = =
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3
Sz 2[® Ri® R|8 2|8 R|g g8 =®
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5.M,wm_~/
35 ., r_ 5 .,
233 = % 233
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(Chart assumes structural quality steel Fy
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Step 5. Lateral braces are always required for steel stringers. Use@ (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.

Wr

=3.4M(11°)- MLC 30
=4.5M (14.75’)- MLC 70

I_
TIMBER rmr_'

A,

—d T — e —
LATERAL e | ) | ] | =

Step 6. Curbs, handrails, and a wearing surface can be omitted for hasty bridges BRACING - —_ == = I —

Figure 7-23 illustrates a cross-section of a hasty MLC 30 or MLC 70 one-lane steel — — — =

strtnger bridge.

NAILING STRIPS
NAIL - — ==y
BENT — — T\HOOK
OVER -AE—= _ BOLT
=7
L:llI’6>'((l — -I;
— _— - '
% p— — — N -_—
o NOT LESS CHOCK CAP
(A) (8) THAN Y% DEPTH ©
OF STRINGER
a— ] cmmm— —— 1 —r LY
Hi . I i
ZINNE T =W = — _ 10l
3 R 2 e
LATERAL , TIMBER
Y4 DIAM BRACING o 3 STRINGER
OF LOG —_—
MAXIMUM 2:7-—- _— — .= j
/
CAP -

Figure 7-24. Alternate methods of securing stringers and nailing strips
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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 T™M
5-312 outlines the design procedure for timer trestle, timber pile and steel framed
intermediate supports.

3OCMx30CM‘K/I
112" x 127)
SILL I.l./l \\

7.6CM
(3") MIN

\I FOOTING

T
=
N e W
@L’&M

{58

_—-/—‘“’V——.
R/ NINT Ny
14

:I), (8)

9&;:'7,” [N

———— =

,/K\.i‘a 7T .2 2=
/ “ VLAY S I/"‘"

1AVED NE NDAVE
LATEN UFr UnAavoo

MAY BE NECESSARY
Al

R e N-1- 133 nt
TU FRCVEIVE SLIUNYY

Figure 7-25. Timber sill abutment



30CM x 30CM
(12" x 12”)
CAP
16CM x 16CM
(6" x 6")
= CRIBBING

Y Y A YW A YA Y AN Y7 V4 “
- WIDTH OF BASE MUST BE 1/3 HEIGHT OR LARGER
- FOUNDATION AND EACH LAYER MUST BE LEVEL

- FILL WITH ROCKS TO ADD STABILITY

Figure 7-26. Timber crib piers
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ORIGINAL SHAPE

LEVELING LINE [P ] IL‘HI:IIIJ‘.’_

Figure 7-27. Leveling the top of a damaged pier



EARTH FILL AS COUNTERWEIGHT

Figure 7-29. Use of sandbags to repair damaged bridge

(B) LOCKED FRAMEWORK

(C) USE OF RANDOM MASONRY CRIB

Figure 7-28. Timber spar bridges



