USDA Forest Service AASHTO LRFD Loadings 6/11/2020

Single-span, Multi -Lane
SP StressLam Stringer Bridge Design

LOADING DATA

design_load = HL93 Strength_limit := 1 wearing_surface := 6in

BRIDGE GEOMETRY

design_span := 30ft brg_lgt := 12in N =2 by = 10.5in
design_width .= 24ft  t:= 16.5in (humber of lanes)

WHEEL LOAD DISTRIBUTION :
Load distribution E: LRFD 4.6.2.3

Single Lane Check E - [10ft + (5\/de5|gn_span . deS|gn_W|dth)] 14416 - in
12
Multi Lane Check Eq = (84 - ft + 1.44+/design_span - deS|gn_W|dth) 12264+ in
12
Epm 12 - design_width i _ 144 in
N 12
Emo otherwise
Ew= |Es if Eg<Eyq .
. Ey = 122.64 - in
E\1 Otherwise
DECK PROPERTIES & DESIGN VALUES:
Glulam Comb. 24F-V3, Species SP (AASHTO 8.4.1.2.3-1)
Fpq := 2400psi
- Byt bo P
W' l, = .
Sy = 6 X 12 Fcpo = 740psi
.3 .4 .
Sy = 5564.76 - in l, = 45909.24 - in E, := 1800000psi
WOOD ADJUSTMENT FACTORS - LRFD 8.4.4.1
Moisture Content Factor : LRFD Table 8.4.4.3-2 Cm =8 S cp = 53 Cy g= 833
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USDA Forest Service AASHTO LRFD Loadings
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SP StressLam Stringer Bridge Design

Cy= |1 ifcyy>1

6/11/2020

C, =093
Cyq Otherwise
Time Effect Factor : LRFD 8.4.4.9 = 08
Bearing Factor ; LRFD Table 8.8.3-1 Cp =1
ADJUSTED DESIGN VALUES - LRFD 8.4.4.1
Resistance factors - LRFD Table 8.5.2.2 ®py, = 0.85 ¢, =075 bep =09
oo .25 oL .25 c 21
Conversion Factors : LRFD Table 8.4.4.2 KFb -~ ¢_ KFv = (T KF_CP = ¢_
m % cp
Fb:=Fyo Ckrb" Cm b~ Cv - Cx Fb = 4.21 - Ksi
FCp = FCpO . CKF CP" Cm cp . C)\ FCp = 0.73 - ksi
Ei=Ey- Cm_E E = 1499.4 - ksi
FACTORED RESISTANCE
Flexure
M, := Fb- Sy M,, = 1954.08 - ft-kip
Mp:= &m - My M, = 1660.97 - ft - kip
Compression
Ap = brg_lgt - E,
Pn=Fcp- Ay Cp P, = 1077.42 - kip
Pri=d¢p- Pn P, = 969.68 - kip
DECK DESIGN :
LRFD Table 3.5.1-1 WT,00d = 50pcf WTasphaIt := 140pcf
Dead load and Moments for Components (deck, rods, dia & misc DL, rail)
DEde| = EW' t- WTWOOd DEde| = 0.7 - kIf

MiSCdl = .2klIf
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USDA Forest Service

AASHTO LRFD Loadings
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6/11/2020

SP StressLam Stringer Bridge Design

DC = DEdel + MiSCd|

__DC- design_span2
Mpc = 8

Dead load and Moments for Asphalt Wearing Surface

Maximim HL93 \ehicle Moment :

DW := E,, - wearing_surface - WTasphaIt

_ DW. design_span2
Mpw = 5

LRFD 3.6.1.2.2

Strength Limit States LRFD Table 3.4.1-1

ag- ft-bg-ft ag— 14
Mepq(ae,be) := | —— || 8kip + 32kipif| a. > 14, ———
Cl( S S) design_span P P S ag
ag- ft- by ft b, - 14
Meos(ae,be) := | —— || 8kipif| b. > 14,
CZ( S S) design_span P S

ag- ft-bg-ft ag— 4
Mpa(ae, be) := | —— || 25kip + 25kipif| a. > 4,——,0
C3( S S) design_span P P S ag

DC =009 kiIf

Mpc = 10154 - ft - kip

DW = 0.72 - kiIf

Mpyy = 80.48 - ft - kip

as—28
,0 | + 32kipif| ag>28,——,0
ag

S ag — 14
——— 0 | + 32kip + 32Kipif| ag > 14,———,0
bs ag

design_span design_span design_span
Mmax(as) = maX(MC1(as» f - asj’MCZ(as’ f -3 ],Mc3 &, f ~ 8

MMaxLL = for le O,.l..w
ft
MMax < Moy (D) if Mo (1= 1) < Mo (1)

kip design span2
Mianeload = '64? g

M_HL93 := MMax| | + Maneload

MMax, | = 326.67 - ft - kip

Mianeload = 72 - ft- kip

M_HL93 = 398.67 - ft - kip
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USDA Forest Service AASHTO LRFD Loadings 6/11/2020
Single-span, Multi -Lane 4
SP StressLam Stringer Bridge Design
LRFD 1.3.3 Ductility np:= 10

LRFD 1.3.4 Redundancy R = 1.0

LRFD 1.3.5 Operational Importance n =10

LRFD 1.3.2.1-2 nj = (ﬂD'ﬂR'ﬂl) if np-MRr- M =095 -
0.95 otherwise i =
FLEXURE CHECK
Qflexure = Mi- (“fDC' Mpc + Ypw  Mpw + YLL- M—HL93) Qflexure = 94532 - ft- kip
Flexure_check := |"OK" if M, = Qfjexure
"RE-RUN" otherwise FIeXUre_Check = "OK"
DECK DEFLECTION :
Live Load Deflection limited to L/425 LRFD2.5.2.6.2
Live Load Deflection Criteria LRFD 3.6.1.3.2
4. MMaXLL
PeQ=————
design_span
. 3
PEQ' design_span ;
Atruck = Agryck = 062 - in

48-E- 1,

. . . 2
25Kip design_span — 4ft . 2 design_span — 4ft
A = . = -| 3 - design_span™ — 4 =

tandem 24 E -1, ( 2 gn_sp 5

Atandem = 069 - in

5. .64% . design_span4

Alane_load = 384 . E- | Alane_load = 0-17 - in
X

Ay = (Atruck) It Atruck = Atandem A =0.69-in
(Atandem) Otherwise

A= ('25' Ay + AIane_load) if ('25' A + AIane_load) > Ay

Ay otherwise A =069 in
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Single-span, Multi -Lane 5
SP StressLam Stringer Bridge Design
design_span :
ALL allow = 425 ALL allow = 0-85-in
A design_span
ratio ALL Apatio = 923.23

Deflection_Check := | "Deflection is good” if A | aj1ow = ALL

"excessive deflction re-run" otherwise

Deflection_Check = "Deflection is good"

CAMBER REQUIRED:

Camber Timber Stringers three times dead load deflection LRFD 8.12.3

5.(DW + DC) - design_span4
ADLC =3
384-E- Iy

design_span2 + 4ADLc2

Ap|c=1285-in

Radius := Radius = 1050.51 - ft

8ApL¢

BEARING CHECK :

ag - ft by — 14 by — 28
Veqlae,be) = | 1 = —— || 32kip + 32kipif| b, > 14, ,0| + 8kipif| b, > 28, ,0
Cl( S S) design_span P P S b P S b

S S

ag- ft by — 4
Veolae,be) = | 1 = —— || 25kip + 25kipif| be > 4, ,0
CZ( S S) design_span P P S b

S

design_span design_span
Vmax(as) = maX(VC1(as’T - asj’VCZ(as’T S

Maximum Shear reaction at abutment

V. LaneLoad = 6452
fit 2

desi .
wj Vpr = (Vmax(%D + V_LaneLoadl = 59.2 - kip

DC - design_span DW - design_span
: +LL - Vor

Qcpo = ni[("fDC ' > +Ypw > Qcpo

Bearing_Check := | "Bearing Check - OK" if P

r = Qcpo

= 136.62 - kip

"no good Re-Run" otherwise Bearing_CheCk = "Bearing Check - OK"



USDA Forest Service AASHTO LRFD Loadings 6/11/2020
Single-span, Multi -Lane 6
SP StressLam Stringer Bridge Design

PRESTRESSING DESIGN LRFD 9.9.5.6.3

Stressing rod sp := 41in Area of stress A= 85in° 1"AT22 HS COIL
spacing bar RODS

Steel to wood ratio Rew = % (st < 0.0016) Rgy = 0.0013

Bearing plate size Sw = 16in Sq = 16in

Anchor plate size L,y = 6in Ly = 4in

Note : Anchor Plate thickness determined by standardized thickness of 1 1/4'thickness for 1'dia. bars from bar manufacturers

.2 ]
Sarea = Sw- Sq¢ Sareq = 256 - in = .375ksi LRFD Table 9.9.5.6.3-1
Prestressing Force KIPS: LRFD 9.9.5.6.3-2 Ppt = _1m -t-sp Ppt = 67.65 - kip
in

Factored Compressive Bulkhead Resistance: LRFD 9.9.5.6.3-3

PBU =F. (])Cp . Sarea PBU =86.4 - klp
Bulkhead_resistance := | "Bulkhead ok" if Pg,-.8 > Ppt
"Resize bulkhead" otherwise Bulkhead_resistance = "Bulkhead ok™
Determine Bearing Plate Thickness : S,— L Sy— L S —L
formula 9-23 USDA Forest Servive k= d d f d d > W W k=6-in
Timber Bridge Manual 2 2 2
Sw—L

otherwise

s
P (.55 - 36000psi) th = 1.2 in

area



USDA Forest Service AASHTO LRFD Loadings 6/11/2020
Single-span, Multi -Lane !
SP StressLam Stringer Bridge Design



