User Guide to Bridge Standard Detail Sheets

Section 2 — Temporary Structures
SINGLE SPAN TEMPORARY BRIDGE DETAILS

XS Sheet Numbers:
xs2-010-1 to xs2-010-6

Description of Component:
Temporary Bridge Details for Single Span Steel Rolled Wide Flange Girders with Timber Decking

Standard Drawing Features:

The five possible girder types for this single span temporary bridge configuration are
presented by girder, diaphragm and span length ranging from 20-70 ft. The bridge is
designed to have only 1 lane of traffic open at any given time, regulated through automated
signals and reversing traffic control.

Bridge Design
1. Designers must select the appropriate design based on span length in Table 1.

2. All call-outs shall be updated on the XS sheet details per the Girder/Diaphragm
Type selected.

3. General Plan, Deck Contours, Foundation Plan and Log of Test Boring sheets
should be added to each set of plans in addition to other project-specific details.

4. It is the responsibility of the designer to renumber the sheets accordingly and
add project specific details.

5. Itis the responsibility of the designer to consider and incorporate project-specific
site conditions in the final design of the temporary bridge.

Table 1 — Girder and Diaphragm Selection by Span Length (Specify Project-specific
design information from Table 1 into Contract plan sheets)

Design L (ft)* Girder Diaphragm Maximum Diaphragm
Spacing S (ft)*
20-29 W18x86 C10x15.3
30-39 W24x104 C15x33.9 (1) Spaced @ 1/2L
40-49 W33x130
50-59 W36x160 (2) Spaced @ 1/3L
60-70 W36x194 MC18x42.7 (3) Spaced @ 1/4L

(*) Designer must specify the Maximum Diaphragm Spacing S in feet in the Contract plans
based on selected Design L that satisfies the Maximum Diaphragm Spacing S required in Table
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Drawing Package:
Abutment Layout
Typical Section
Timber Deck Details
**Diaphragm Details, Simple Span L = 20’-30
**Diaphragm Details, Simple Span L = 30’-40’
**Diaphragm Details, Simple Span L =40’-70’

(**) Designer will choose only one that applies.

Design/General Notes:

The design and details are based on AASHTO LRFD Bridge Design Specifications, 8" Edition,
with CA Amendments Section 3.10.10 and AISC Steel Construction Manual, 15" Edition.
Section 48 of Caltrans Standard Specifications provides information on Temporary
Bridge/Structure fabrication and construction. Designers must read this section of the Standard
Specifications. Live loads used for design were Strength | (HL-93) and Strength Il (P15).

%" & high-strength bolts shall be ASTM F3125 Grade A325X.
Threaded rods and carriage bolts shall be ASTM F1554 A307 Grade 36.

Additional Drawings Needed to Complete PS&E:
General Plan
Deck Contours
Foundation Plan
Log of Test Borings

Contract Specifications:
Caltrans Standard Specifications:
Section 12 Temporary Traffic Control
Section 48 Temporary Structures
Section 57 Wood and Plastic Lumber Structures
Section 55 Steel Structures
Section 75 Miscellaneous Metal

Restrictions on Use of Standard Drawings:

The PE is responsible for applying the pre-designed Table 1 of this User Guide to the
bridge and stamping the XS sheets used with a valid California Professional Engineer
License Stamp.

Single Span Temporary Bridge abutments were designed using minimum soil bearing
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capacity of 3 ksf for Service Level Load. If project-specific site conditions do not meet the
minimum soil bearing capacity, the PE and/or Geoprofessional are responsible for ensuring
adequate soil bearing capacity to support the selected single span temporary bridge.

Design calculations were done using 2” average depth of HMA over the timber deck. If
project-specific design requires more than 2” average HMA thickness, the PE is
responsible for ensuring the temporary bridge design can accommodate project-specific
design HMA thickness.

Special Considerations:

Selected design verification calculations are provided in the attached Appendix for single spans up
to 70 ft.
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APPENDIX

|. Wood Deck and Calculations for Span L = 20-30 ft
II. Calculations for Span L = 30-40 ft

lll. Calculations for Span L = 40-50 ft

IVV. Calculations for Span L = 50-60 ft

V. Calculations Span L = 60-70 ft

V1. Abutment Calculations Span L = 70 ft

Last revised: 09-19-2025 1|Page
© 2025 California Department of Transportation. ALL RIGHTS reserved.



User Guide to Bridge Standard Detail Sheets

. Design Verification for Steel Rolled Wide Flange
Girders with Timber Decking

Span Length = 20’- 30’
Wide Flange Girder (WFG), Girder spacing, S = 4’-0”
Deck thickness - Timber = 11.5 inch, HMA = Varies
1.) Wood Deck Plank Calculations
1.1) Plank Demand
1.2) Plank Capacity
2) Steel Girder Calculations
2.1) Girder Demand
2.2) Girder Capacity
3) Steel Bearing Stiffener Calculations
3.1) Stiffener Demand
3.2) Stiffener Capacity
4. Welded Connection Capacity
5.) Bolted Connection Capacity
6.) Steel Diaphragm Demand

7.) Steel Diaphragm Capacity

Last revised: 09-19-2025 2|Page
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Temporary Bridge Calculations - Single Span, 1 Lane

Figure 1 — Typical Section

Materials:
- 12 x 16 Spike Laminated Decking, DFL No.2 or better
- Steel Wide Flange Girder
- Temporary Barriers
- HMA Overlay
- Misc. Connection Hardware
- 24 ft total deck width, 6 girders total

1.) Wood Deck Plank Calcs:

1.1) Wood Deck Plank Demand:

Dead Loads (Dv):

[AASHTO Table 3.5.1-1]

w1 (Timber Deck) = 0.05 kef x 1" x 1" = 0.05 kIf
w2 (HMA) = 0.14 kef x (2/12)' x 1" = 0.023 kif

Live Loads (L., HL93 Transverse):
Assuming simply supported between girders for Live Load
Moment Demand:

PL 16kipsx 4 ft
My, 11 = i E——— 16 kft/plank

¢« No need to apply dynamic Load Allowance

* No need to apply lane load

Last revised: 09-19-2025

[AASHTO Art. 9.9.6]

[AASHTO Art. 3.6.2.3]
[AASHTO Art. 4.6.2.1.3]
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e Assumed D. is applied uniformly over contact area

= 2ol _ 1 25(0.05 kif x ££5) + 150 (0.023 kif x L5) 4 1.75 (16 kfo)

Ufactored

Muifactored = 28.20 kft

16 kips 16 kips
*Krail Width = 2"-0"
6°-0”
— 2°_()”—
— 3’_0,,—_ A J
[ — [ a— IR a0 [
° efll|e I ° ® aslll|e
o ] L] I @ © L °
I
L LI a=Lft L L
—207_1 .07 — A B C
Typ Typ
1 0.75 x 16 kips = 12 kips

Figure 2 — Part Typical Section, HL-93 Rxn’s

From Structural Analysis:
Neglecting LL effect on 15t girder and assuming 2 span 8 ft cont. beam with 2 concentrated loads at “a”

Ra=Rc = 10.12 kips, Rs = 11.75 kips (use 12 kips for shear design, assuming simply supported between

girders from influence line Ra)

Shear Demand:

Vu_LL =12 klpS

= Zy,w; = 1.25(0.05 kIf x 1 ft) + 1.50(0.023 kIf x 1 ft) + 1.75 (12 kips)

I";"-_,Fl:u:t(:n"ﬂL:l

[V raciorea = 2110 kips ]
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1.2) Wood Deck Plank Capacity:
From AASHTO, Ch.8 — Wood Structures:
AASHTO Table 8.5.2.2 — Resistance

Factors, @
Flexure 0.85
Shear 0.75

Compression

Perpendicular to the Grain 0.90

Plank Nominal Size (12" x 12”): 11.5" x 11.5”
Species: DFL No. 2 or better

Adjusted Bending Stress Design
F, = FbaCKFCMCFCfquCA

Ckr = F = 2.94 for bending and shear (LRFD)

Ckr = F = 2.33 for compression perpendicular to grain (LRFD)

0.85

FuoCz =0.75 x ( ) =220 > 1.15, Cy = 1.0

Ce=1.0

Cwu = 1.0 Since Memberis > 10" x 10”

Ca=1.0

C,=0.80 (Strl)

Fpo = 0.75 ksi
Fp=075ksix294x1x1x1x1x0.80=1.76ksi

Last revised: 09-19-2025

[AASHTO Table 4.6.2.2.2a-1]
[AASHTO Art. 8.4.4.1-1]

[AASHTO Art. 8.4.4.2]

[AASHTO Art. 8.4.4.2]

[AASHTO Table 8.4.4.3-1]

[AASHTO Table 8.4.4.4-1]
[AASHTO Art. 8.4.4.6]
[AASHTO Table 8.4.4.8-1]
[AASHTO Table 8.4.4.9-1]
[AASHTO Table 8.4.1.1.4-1]
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Adjusted Shear Stress Design

F, = FooCkrCu(; [AASHTO Art. 8.4.4.1-2]
Fro=0.17 ksi [AASHTO Table 8.4.1.1.4-1]

F,=0.17 ksix 3.33 x 1 x 0.80 = 0.45 ksi

Adjusted Perpendicular () Compression Stress Design

Fr:p = P::'poCKFCMCA [AASHTO Art. 8.4.4.1-9]
Fepo=0.625 ksi [AASHTO Table 8.4.1.1.4-1]

Fp=0.625ksix 2.33x1x0.80 =1.17 ksi

Nominal Moment Capacity
M' al @M}
My = FpS

2 2
s =20 L UT _ 95328 in’

6 6
M= 0.85 x 1.76 ksi x 253.28 in.3 = 378.91 kip*in. = 31.58 kip*ft_> 28.20 kip*ft

Shear Capacity

I’;" = @I’;
_ Fybd
Vo = 15

V. = 0.75 xw = 29.76 kips > 21.10 kips  OK

Compressive Capacity — Perpendicular to the Grain
Pr — @R}
B, = FcpoAbe

A, =11.5"x6"=69in.2 (Assuming 6” bearing length)
P.=0.90x 1.17 ksi x 69 in.2 x 1 = 72.66 kips > 21.10 kips OK

O Ve = 21.10 kips
M. = 28.20 k*ft

Figure 3 — 12 x 12 Nominal Timber plank

Last revised: 09-19-2025

[AASHTO Art. 8.6.1-1]
[AASHTO Art. 8.6.2-1]

OK

[AASHTO Art. 8.7-1]
[AASHTO Art. 8.7-2]

[AASHTO Art. 8.8.1-1]
[AASHTO Art. 8.8.3-1]
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Span Length = 20’- 30’

2.) Steel Girder Calcs:
2.1) Steel Girder Demand.:

Use upper bound of 30’ for longitudinal analysis
C-C Girder Spacing = 4'-0”
Total Deck Width = 24’-0”
L. Distribution Factor = S/8.3 = 4°/8.3 = 0.48 LL Lanes

0.5(4'-1")

R, fromLL = = 0.38 Lanes, use 0.48 lanes for design

Figure 4 — Live Load Lane Rxn’s

Assume an initial depth to span ratio of 0.045
30" x 127/ft x 0.045 = 16.2” trial Superstructure depth

Demand Calcs:

Dead Loads (D.):

w; (Timber Deck) = 0.05 kcf x 4’ x 1" = 0.2 KkIf
w, (HMA) = 0.14 kcf x (2/12) x 4’ = 0.093 kIf

Kraii = 2 (barriers) x 0.145 kcf x 2.67 ft? x 1/6 (total girders) = 0.13 kIf

[AASHTO Table 4.6.2.2.2a-1]

[AASHTO Table 3.5.1-1]

Assumed Initial Steel Girder Self-Weight = 0.100 kIf (conservative since W18x86)

Dc=0.2+0.13+0.10=0.43 kIf
Dw = 0.093 kIf

Last revised: 09-19-2025
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Figure 5 — CTBridge Input

Live Load - Controlling Unfactored Span Forces

Location
ft
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.00
24.00
21.00
30.00

Location
ft
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.00
24.00
27.00
30.00

#Lanes

0.480
0.480
0.480
0.480
0.480
0.480
0.480
0.480
0.480
0.480
0.480

# Lanes

0.480
0.480
0.480
0.430
0.480
0.480
0.480
0.480
0.480
0.480
0.480

LRFD Design Vehicle - Span 1

Dynamic Load Allowance (Included) = 1.3300

MZ+  assoc VY # Lanes # Lanes MZ-  assoc VY #Lanes
kip-ft kip kip-ft kip
0.00 33.74 0.480 0480 0.00 0.00 0.480
94.16 10.27 0.480 0.480 0.00 0.00 0.480
162.57 9.98 0.480 0.480 0.00 0.00 0.480
210,97 5.87 0.480 0.480 0.00 0.00 0.480
23747 1.76 0.480 0.480 0.00 0.00 0.480
242.04 449 0.480 0.480 0.00 0.00 0.480
237.47 -18.18 0.480 0.480 0.00 0.00 0.480
210.97 -22.29 0.480 0.480 0.00 0.00 0.480
162 57 -26.40 0.480 0.480 0.00 0.00 0.480
94.16 -31.16 0.480 0.480 0.00 0.00 0.480
0.00 23374 0.480 0.480 0.00 0.00 0.480

LRFD Permit Vehicle - Span 1

Dynamic Load Allowance (Included) = 1.2500

MZ+  assoc VY # Lanes # Lanes MZ-  assoc VY # Lanes

kip-ft kip kip-ft kip

0.00 4212 0.480 0.480 0.00 0.00 0.480
116.64 648 0.480 0.480 0.00 0.00 0.480
194.40 -0.00 0.480 0.480 0.00 0.00 0480
233.28 648 0.480 0.480 0.00 0.00 0480
233.28 -12.96 0.4380 0.4380 0.00 0.00 0.480
243.00 -16.20 0.480 0.480 0.00 0.00 0.480
233.28 -19.44 0.480 0.480 0.00 0.00 0.480
233.28 -25.92 0.480 0.480 0.00 0.00 0.480
194.40 -3240 0.480 0.480 0.00 0.00 0480
116.64 -38.88 0.480 0.480 0.00 0.00 0.480

0.00 4212 0.480 0.430 0.00 0.00 0.480

Figure 6 — CTBridge Output

Moment Demand:
Str | (HL-93) Moment at Midspan (15’), M, = 242 k*ft
Str 1l (P15) Moment at Midspan (15’), M, = 243 k*ft

Shear Demand:

V, sir taken at X = 0, V, = 33.74 Kips

Last revised: 09-19-2025
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Moment Demand:

_ Ity g (043 kif x S 25) + 150 (0.093 kif x L s =0) + 175 (242 kft)

Ustr1

My, , = 499.66 k — ft Controls
wserns = T2 — 125 (043 kif x L L 25) +1.50 (0.093 kIf x e L *5) + 135 (243 kft)
M, , = 404.21 kft

Shear Demand:

Viger; = Zviwi = 1.25(0.43 klf x 30 ft/2) + 1.50(0.093 klf x 30 ft/2) + 1.75 (33.74 kips)
Vig,y, = 69.20 kips Controls

Vigerr = ZViw; = 1.25(0.43 klf x 30 ft/2) + 1.50(0.093 klf x 30 ft/2) + 1.35 (42.12 kips)
Vigey; = 67.02 kips

Last revised: 09-19-2025
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2.2) Steel Girder Capacity, AISC SCM 15" Edition and AASHTO BDS 8" as applicable:

Figure 7 — AISC SCM 15 (Table 3-2)

L, <L,=L, Beam is braced at L/2 = 15 ft

Moment Capacity:

OpM, = Cp [Q)bMpx - biF(Lb - Lp)] < QbMpx

C» = 1.0 (Conservative)

) = 0.90
Ly =15 ft
L,=9.29 ft

Table 3-2 (continued)
2 : X W-Shapes F, = 50 ksi
Selection by Z,

2 Med2p] OpMox | M/ 2| 0oMex | BFALy| 0pBF 6 | 5l a Var/ Q| OyWax

Shape | kip-ft | Kip-ft | kip-ft | kip-ft | kips | kips * | kips | Kips
in.} ASD | LRFD | ASD | LRFD | ASD | LRFD ft ft in' | ASD | LRFD

w30.00' | 283 | 706 | 1060 | 428 | 643 | 206 | 308 | 7.33| 209 | 3610 | 240 | 374
W24x103 280 699 | 1050 | 428 643 | 182 | 274 703 | 219 | 3000 | 270 404
W21x111 279 | 686 | 1050 | 435 | 654 | 124 | 189 | 102 | 31.2 | 2670 | 237 | 355
W27Tx94 278 694 | 1040 | 424 638 | 181 | 285 749 | 216 | 3270 | 264 395
W12x<170 275 686 | 1030 | 410 617 411 | 615|114 78.5 | 1650 | 269 403
WiBx119 262 654 983 | 403 606 | 101 15.2 950 | 343 | 2190 | 249 373
Wi4x145 260 649 875 | 405 609 513| 769|141 61.7 | 1710 | 201 302
w24x94 | 254 | 838 | 953 | 388 | 583 | 173 | 260 | 699 21.2 | 2700 | 250 | 375
Ww21101 253 631 949 | 396 586 | 118 | 17.7 | 102 30.1 | 2420 | 214 321
w2784 | 244 | 609 | 915 | 372 | 559 | 176 | 264 | 7.31| 208 | 2850 | 246 | 368
W12x152 243 606 911 | 365 549 406| 610|113 706 | 1430 | 238 358
Wi4x132 | 234 | 584 | 878 | 365 | 549 | 55| 774 (133 | 558 | 1530 | 190 | 284
W18x106 230 574 863 | 356 236 973 | 146 940 | 31.8 | 1910 | 221 an
w2a84 | 224 | 559 | 840 | 342 | 515 [162 | 242 | 689 | 203 | 2370 | 227 | 340
W21x93 21 551 829 335 504 | 1486 | 220 6.50 | 21.3 | 2070 | 251 376
W12x136 214 534 803 325 488 402| 606|112 63.2 | 1240 | 212 318
W14x120 212 529 795 332 499 5.09 765]13.2 519 | 1380 | 1N 257
W18x97 m 526 Fj: ]l 328 | 494 941 | 14 936 | 304 | 1750 | 199 | 299
w2476 | 200 | 499 | 750 | 307 | 462 [ 151 | 226 | 678 195 | 2100 | 210 | 315
W16x100 198 494 743 306 459 786 119 887 | 328 | 1490 | 199 298
W21x83 196 480 735 200 | 449 | 138 | 208 6.46 | 20.2 | 1830 | 220 | 3N
W14x109 192 479 720 302 454 5.01 7.54 | 13.2 48.5 | 1240 | 150 225
wisxes | 186 | 464 | 603 | 200 | 436 | 901 136 | 020| 286 | 1530 | 177 | 265

[AISC SCM 3-4a (LRFD)]

PpMyy = DpFyZ, = 0.90 x 50 ksi x 186 in.3 = 8,370 k*in = 698 k*ft (same as in table)
@,BF = 13.6 kips
@M, = 1.0[698 — 13.6(15 — 9.29)] = 620 k = ft > 499.66 k * ft

Last revised: 09-19-2025
© 2025 California Department of Transportation. ALL RIGHTS reserved.
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Alternative Method: Use Table 3-10 for L, = 15ft and W18x86, @, M, ~ 620 k*ft

:'; ‘:" ot Table 3-10 (continued)
MofCly | oy W-Shapes
:::t k,_:;: Available Moment vs. Unbraced Length
750 - ". = ,l.'- \ .I . t. ﬁ; .

480 | 7120

g

E 410 | 705

.

{

3

z

E o0 | o5 —— -

£ wo | ee0

-

3

E a0 | ss

]
NIAE 615 1Y
. ™ ‘—X A RV

wm(::s-mmmn
AMERICAN INSTITUTE OF STEEL CONSTRUCTION

Figure 8 — AISC SCM 15" (Table 3-10)

Shear Capacity:

0,V = 265 kips

0,V =V, (69.2 kips) OK

Check:

®,V, = 0.58F,,,Dt,
D = 16.86 in. (Web depth)

t, =0.48

9, =1.0

®,V, = 1.0 x 0.58 x 50 ksi x 16.86" x 0.48"

Last revised: 09-19-2025

=234.7 kips > V, (69.2 kips)

[AISC SCM Table 3-2 (LRFD)]

[AASHTO Art. 6.10.9.2-2]

OK
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3.) Bearing Stiffener Calcs:

3.1) Bearing Stiffener Demand:
Py1—93_aput = 55.12 kips x 1.33 (IM) = 73.31 kips

Py, = Zyiw; = 1.25(0.43 kIf x 30 ft/2) + 1.50(0.093 kif x 30 ft/2) + 1.75 ( 73.31 kips)
B, = 138.45 kips Controls

B, .. = Zyw; = 1.25(0.43 kIf x 30 ft/2) + 1.50(0.093 kif x 30 ft/2) + 1.35 ( 87.75 kips)
P, , = 128.62 kips

3.2) Bearing Stiffener - Capacity:
(Helps to prevent Local Buckling)

Projecting Width, b,
by < 0.48%\/? [AASHTO Art. 6.10.11.2.2-1]
Vs

Try ty=3/8"=0.375"

0.48 x 3/8” x /29;;0” =4.33"

Try 4” Plate:

4" <433 OK

(Rsp)r = Dp(Rsp)n [AASHTO Art. 6.10.11.2.3-1]
Pp = 1.0 [AASHTO Art. 6.5.4.2]
(Rsp)n = 1.44p0 Fys [AASHTO Art. 6.10.11.2.3-2]
bpg =4 - 17 (web-flange weld) = 3”

Oy (Rsp)n =1.0 x 1.4 x 2 plates per girder x 3” x 3/8” x 50 ksi = 157.5 kips

@p(Rsp)n > 138.45 kips OK

Live Load - € i " LRFD Permit Vehicle
LRFD Design Vehicle No Dynamic Load Allowance - Single Lane
NeDynamic Load Allowance - Single Lane Abutment #Lanes MZ+  assoc VY #Lanes MZ assoc VY
Abutment  # Lanes MZ+  assoc VY #Lanes MZ. asoc VY Wipit L L kip
ip ip kit xip First Abutment 1000 0.00 7020 1.000 0.00 000
First Abutment 1.000 000 12 1.000 000 000 Last Abutment 1.000 0.00 1020 1.000 0.00 0.00
Lost Abutment 1000 0% 1 1000 000 000
Abutment  # Lanes V¥+  assoc MZ  assoc TX #Lanes VY. assocMZ  assoc ™
Abutment  # Lanes Ve asocMZ  assocTX #Lanes VY. assocMZ  assoc TX i it it i it it
i i f Kp  kph kph ° g v " " "
First Abutment 1.000 5512 0.00 000 1.000 -0.00 0.00 0.00 Flest Abutmont 1000 2 00 .00 1.000 400 0.00 000
Lot Abutment 1000 080 00 000 1o S5 100 voo  Last Abutment 1000 0.00 000 0.00 1000 020 0.00 0.00
Abutment  #Lanes 3 AX- #Lanes ™ Abutment  # Lanes X # Lanes AX- # Lanes ™
kip-h Kip kipfi kip-ht kip kipft
Fir Abument 1o oo . o o o First Abutment 1.000 0.00 1000 0.00 1.000 0.00
*t Abutment Last Abutment 1.000 0.00 1.000 000 1.000 0.00

Figure 9 — CTBridge Load Abutment Reactions

Last revised: 09-19-2025 12|Page
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qr |

Figure 10 — Bearing Stiffener Effective Dimensions

Check Axial Resistance of Stiffener:

B = Qcpn
@, = 0.95

Effective Plate Width = 4" + 4" + 0.48" (t,) = 8.48"

Effective Web Strip =2 x 9t, — t, =2 x 9(0.48") — 3/8" = 8.27"

Ay, =(0.375"x8.48")+(0.48" x8.27") =7.151in.2

1
Is = ([0375" x (8.48")°] + [048" x (8.27")°]) 1 = 41.68in.*

= \E =241

KxI1=0.75 x 16.86” (D) = 12.65 in.
kXl (0.75x16.867)/2.41"=525<120  OK

Ts

Check Critical Buckling Resistance:

_ mlE

R
2 x 29,000 ksi . A

P, = “(T x 7.15 in.2 = 74,248 kips
B, =FA,
P, = 50 ksi x 7.15 in.2 = 357.5 kips
Fo 74248 207.7 > 0.44
P, 3575 U '

Po
P, = 0.658P¢P,
P, — 356.8 kips

P. = @.F, = 0.95 x 356.8 kips = 338.9 kips > 138.45 kips

IP 3/8 x 4 is sufficient for axial loading

Last revised: 09-19-2025

[AASHTO Art. 6.9.2.1-1]
[AASHTO Art. 6.5.4.2]

[AASHTO Art. 6.10.11.2.4b]

[AASHTO Art. 6.9.3]

[AASHTO Art. 6.9.4.1.2-1]

[AASHTO Art. 6.9.4.1.1]

[AASHTO Art. 6.9.4.1.1-1]
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4.) Welded Connection - Capacity Calcs

Assume ty ;g = 0.25” for initial calculation.

Ry = 0.6001 Fexx [AASHTO Art. 6.13.3.2.2b-1]
Be1 = 0.80 [AASHTO Art. 6.5.4.2]

R, = 0.60 x 0.80 x 70 ksi = 33.6 ksi

Ler=4 X (16.86” — 2”) = 59.44" [AASHTO Art. 6.13.3.6]

Throats; = t“:’gd =0.18

Areacr = Ler X Throat.; = 10.51 in? [AASHTO Art. 6.13.3.3]
Weld Capacity = R, x Areag = 353.06 kips > 138.45 kips OK

For material 0.25” or more in thickness, the maximum size of the fillet weld is 0.0625" less than the

materials thickness. [AASHTO Art. 6.13.3.4]
0.375" - 0.0625" = 0.3125" > 0.25” OK

2" Weld is sufficient for factored Abutment reaction.

5.) Bolted Connection - Capacity Calcs
Assume ASTM F3125 Grade A325 high strength 32", threads excluded from the shear plane.

Single Shear

R, = 0.56A,F,,N, = 0.56 x 7 x (%) 2 %120 ksi x 1 = 29.69 kips [AASHTO Art. 6.13.2.7-1]
Use edge distance of 1.5"

L.=15"+1"(clr)-(0.75"/2) = 2.13"

Bearing

R, = 1.2L.tF, =12 x2.13x g x 58 ksi = 55.46 kips take as 29.69 kips [AASHTO Art. 6.13.2.9-2]

@R, = 0.8 x 29.69 kips = 23.75 kips per bolt, for L connection to web - double shear

Number of bolts = oot KipS ) 1 se 3 bolt
Ui e?“of o S_2x23_75 klpg_ . use oLLs

6.) Steel Diaphragm - Demand Calcs

Live load reaction taken at midspan (CTBridge)
P, = Zyiw; = 1.25(0.43 kif x 30 ft/2) + 1.50(0.093 kif x 30 ft/2) + 1.75 (13.2 kips)

Py, =|33.30 kips Controls

Py = Zviw; = 1.25(0.43 kIf x 30 ft/2) + 1.50(0.093 kIf x 30 ft/2) + 1.35 (16.2 kips)
Py, = 32.03 kips
Last revised: 09-19-2025 14|Page
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7.) Steel Diaphragm - Capacity Calcs

Assume trial Channel height, H = Y2Hjge, = Y2 x 18.4" = 9.2” [AASHTO Art. 6.7.4.2]
Try C10x15.3, H= 10"

Check Elastic Torsional Buckling Resistance:

Ag =448 in.? [AISC SCM Table 1-5]
_ PeytPez — APayPecH
Po= (- 1 ] [AASHTO Art. 6.9.4.1.1.3.2]
r,=0.711in. [AISC SCM Table 1-5]
2 2 . . 2
P, =l 4, =TEM0IXABI _ 281 kips [AASHTO Art. 6.9.4.1.3-4]
() (1xax22)
ry 0.711
J=0.209in% r,=4.19in., C,=45.5in.5, H=0.884 [AISC SCM Table 1-5]
2 2 :
(% + G]) n°x 29,000 ksi x 45.5) | 3g5 x 29,000 ksi x 0.209 in*)
p,, — \(Kele) - (1x4x12) = 455 kips
ez 12 419%in P
[AASHTO Art. 6.9.4.1.1]
(281 kips+455 kips) . - 4 x 281 kips x 455 kips x 0.884 | .

Fe = ( 2(0.884) [1 Jl (281 kips + 455 kips)? ] = 68.8 kips

P, = 50 ksi x 4.48 in.2 = 224 kips

Po _ S88KIDs _ 031 < 0440

P, 224 kips

[AASHTO Art. 6.9.4.1.1-2]

@.P, = 0.95 x 0.877P, = 0.95 x 0.877 x 68.8 kips = 57.3 kips > 33.30 kips

C10x15.3 is sufficient for axial/torsional loading.
Last revised: 09-19-2025 15|Page
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ll. Design Verification for Steel Rolled Wide Flange
Girders with Timber Decking

Span Length = 30’- 40’
Wide Flange Girder (WFG), Girder spacing, S = 4’-0”
Deck thickness - Timber = 11.5 inch, HMA = Varies

1) Spreadsheet Calculations for L = 40’

Last revised: 09-19-2025 16|Page
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Temp Bridge, Single Span
Girder = W24x104

SpanlL = 40 ft w1l = 0.2 kIf

d/s = 0.045 w2= 0.093 kIf

C-C= 4 ft

LL DF = 0.48 lanes Krail = 0.13 kIf

SSd= 21.6in SWyirger = 0.104 KIf

Girders Dc=  0.434 KIf

CTBridge Dw=  0.093 kIf

Str | Moment Midspan = 348.72 k*ft

Str Il Moment Midspan = 388.80 k*ft

Str | Shear @ Abut = 38.78 Kips

Str Il Shear @ Abut = 48.6 kips

Factored Moment

M, s = 747 k*t

My st = 661 k*ft

Factored Shear

Visui = 82 kips

Vi sen = 79 kips

Table 3-2 AISC 15th Brace pt= L/2

Lp = 10.3 ft

Lr= 29.2 ft

For 40 ft total length braced at midpoint, Lb = 20 ft
Lp < Lb < Lr

Moment Capacity

OpMy, = Cy[@pMpx — BpBF (Ly — Lp)] < 0pMyy AISC 15" 3-4a (LRFD)
Cp= 1 F,= 50 ksi
g, = 0.9 z,= 289 in’
OyMy = 1,084 Kt 0,BF= 213 kips
oM, = 877 Kt < oM, [NOKN
1,084 k*t
> M., siri -
74T Kt

Last revised: 09-19-2025
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Table 3-2 (continued)
F, = 50 ksi W-Shapes 2 : X
Selection by Z,
z, Mo/ iy GoMy | Mo/ils 0uMy | BFAL, 0oBF ol e e Va0 2y, Opls
Shape kip-ft | kip-ft | kip-ft | kip-ft | kips | kips kips | kips
in' | ASD | LRFD | ASD | LRFD | ASD | LRFD | N f in' | ASD | LRFD
W33<130 | 467 | 1170 | 1750 | 708 | 1070 (293 | 431 | 844 | 242 | 670 | 34 | 576
W2T=146 | 464 | 0180 | 1740 | 723 | 1090 (180 | 295 |13 | 33| 5660 | 3@ | 4
WiB«192 | 442 | 1100 | 1660 | G664 | o968 | 108 | 161 | 985 | 51.0 | 3870 | 302 | 588
W30x132 | 437 | 1000 | 1640 | B84 | 908 | 289 | 405 | 795| 238 | 5770 | 373 | 550
Widx233 | 436 | 1080 | 1640 | 55 | 984 | SAD| 815|145 | 950 | 3070 | 342 | 514
W21x166 | 432 | 1080 | 1620 | 664 908 (182 | 212 | 106 | 399 | 4280 | 330 | S06
Wi2«252* | 428 | 1070 | 1610 | BIF | 927 | 443| 668|118 |14 | 2720 | 430 | 647
Wadx148 | @18 | 1040 | 1570 | S48 | 974 (970 | 258 |06 | 337 | 4580 | 32 | am
W38 | 415 | 1080 | 1560 | 827 | o942 (272 | 408 | 819 234 | 5000 | 35 | 48
W30x124 | 408 | 9020 | 1530 | 820 | o932 (281 | 390 | 788 | 232 | 5360 | 353 | 5%
Wisx175 | 398 | 993 | 1490 | 801 | 903 (108 | 158 | 975| 469 | 3450 | 358 | 5
W27x120 | 305 | 908 | 1480 | 008 | 906 (234 | 350 | 7o | 242 | 4760 | 33 | s05
widx211 | 300 | 973 | 1480 | 500 | 887 | 530 794|144 | 866 | 2660 | 308 | 462
Wi12x230" | 306 | 983 | 1450 | 561 | 843 | 43| 651|117 105 | 2420 | 390 | 584
Wir<116 | 378 | 843 | 1420 | 575 | BG4 | DMB | 374 | 74| 226 | 4930 | 38 | S09
W2ix147 | 373 | 831 | 1400 [ SIS | 864 (1A | 207 | 104 | 363 | 3630 | 28 | 477
W24131 | 370 | 823 | 1300 | 5S | 864 | 183 | 246 (105 | 3.9 | 4020 | 296 | 445
WiB=158 356 | BB8 | 1340 | 541 | &4 |90 | 159 968 | 428 | 3060 | 319 | 470
Wiax193 | 355 | 808 | 1330 | 541 | 814 | B30 793|143 | 794 | 2600 | 2P0 | 414
Wi2x210 | 348 | 868 | 1310 | 'S10 | 767 | 425| 645|116 | 958 | 2140 | 347 | 520
W30<108 | 346 | 883 | 1300 | 522 | 78S (238 | 355 | 750 | 221 | &470 | 325 | aa7
W27=114 | 343 | BSG | 1200 | B2 | 7ES (207 | 328 | T.70| 231 | 4080 | 3N | 467
W21x132 | 333 | 831 | 1250 | 598 | 774 [ 932 | 199 [103 | 342 | 3220 | 23 | 45
W24117 | 327 | 898 | 1230 | SOB | 764 [ 154 | 233 | 104 | 304 | 3540 | 267 | a0t
Wigx143 | 322 | 808 | 1210 | 483 | 740 [ 103 | 157 | 961 | 396 | 2750 | 285 | 427
Widx176 | 320 | 798 | 1200 | @81 | 738 | S20| 783|142 | 732 | 240 | 252 | 378
W30-99 M2 | 778 | 1170 | 470 | 706 | 222 | 334 | 742 213 | 3900 | 300 | 463
Wi2«190 | 311 | 708 | 1170 | 458 | 690 | 48| 633|115 | 873 | 1800 | 308 | 458
W21x122 | 307 | M08 | 1150 | AFF | 717 128 | 193 | 103 | 327 | 2060 | 280 | M
w2rx102 | 305 | 781 | 140 [ @08 | 700 [ 200 | 208 | 750 | 223 | 3620 | 29 | 419
Wig«130 | 200 | 724 | 1090 | 447 | 672 [ 102 | 154 | 954 | 366 | 2460 | 250 | 388
W24104 | 290 | F21 | 1080 | 451 | 677 | 143 3 (103 | 292 | 300 |81 202
Shear Capacity
By Vox= 362 kips L AISC 15" Table 3-2 (LRFD)
V, = 82 kips =224 [E/Fy E/fFy = 580
w
OV >V, 452 < 539 kips [JCKI
a, = 1 C, = 1
OV = 0.6F,AyCyy = 362 kips 2 82 kips -
AISC 15" G2-2

Last revised: 09-19-2025
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Bearing Stiffeners

Abutment Axial Rxn, IM included (CTBridge)
Py Hios = 85 kips

Py p1s= 101 kips

Factored Axial Demand

Py stri = 162 Kips
PU_S" n= 150 k|pS

Bearing Capacity

b, < 0.48t ‘E
t =Y p F_
ys

AASHTO BDS 8" 6.10.11.2.2-1

t, = 0.5 in (1/2")
E= 29,000 ksi
Fe = 50 ksi
~ 578in (0.48t,v E/F )
Try 4" plate
g, = 1
Ren = 1.4A 0 F s
by = 3in
OyR g = 210 kips >  Pusr ORI
162 kips
Axial Resistance
P.=0.P, ty = 0.5in Web thickness
g,=  0.95
Effective Plate Width = 4"+ 4"+ 05" (t,) = 8.5 in
Effective Strip Width = 2x O, -t,= 8.5 in
Ag= 8.5 in’ D,=l=  226in depth of web
I, = 51.2 in’ k= 075
re = 2.45 in
kx|= 16.95 in
kr:l = 691 < 120 HNOKIN AASHTO BDS 8" 6.9.3
2E

= KN 9
(%)

P. = 50,984 kips

e

Last revised: 09-19-2025
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P, = F 4,
P,=  425kips

= 120 > 0.44 AASHTO BDS 8" 6.9.4.1.1-1

Fe
F,

Po
P, = 0.658PP, = 424 kips

P =0.P, = 402 kips > 162 kips  [NNOKIN

Welded Connection

Assume t, 0 = 0.25 in
R, = 0-6®21FEXX FEXX = 70 ksi
ge1 = 08
R, = 33.6 ksi
Loy =4x(226in-2in)= 82.4 in
Lweld i
Ty = :V/% — 0.18 in Throat
Ae f = Leffx Teff = 146 in2

Ry x Ay = 489.43 kips > 162 kips  [NNOKIN

Bolted Connection

Assume ASTM F3125 Grade A325 High Stength 3/4" @, threads excluded from the shear

plane
Fu = 120 ksi
Single Shear Ap = 0.44 in?
R, = 0.56A,F,,Ns = 29.69 kips
Le=15in+1"(clr) — (0.75in/2) = 2.13in
Bearing F, = 58 ksi t= 0.5in
R, = 1.2L.tE, = 73.95 kips

take as the lesser 29.69 kips

g= 0.8
@R, = 23.75 kips per bolt
Abutment Rxn = 162 kips
63.76

Number of Bolts =579375 = 3.41 use 4 bolts

Last revised: 09-19-2025
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Diaphragm
Assume trial Channel size = 1/2Hg;ge, = 12.05 in
Try C15x33.9
Torsional Buckling Resistance
A, = 10in° k= 1 AISC SCM Table 1-5
ry= 0.901 in = 48 in (4 ft girder spacing)
m2E "
by = A, = 1,008 kips AASHTO BDS 8" 6.9.4.1.3-4
()
T
v AISC SCM Table 1-5
J= 1.01 in* r= 5.94 in C, = 358 in°
H= 0.92
( w2EC, ) +6
_\&L)"2 _ 1,580 kips AASHTO BDS 8" 6.9.4.1.1
ez 2
. ;a T AASHTO BDS 8"6.9.4.1.1.3.2
_ Feyt b _ _ ey ez = 910 Kips
Fe=( 2H e \/ (Poy+Be)™2 P
B, =FKA4,; = 500 kips
BP_ 182 > 0.44
PO
Therefore
Py -
P, = 0.6587p, = 397 kips

g, = 0.95

9.B, = 377 kips > 38 «kips [NOKM

Factored Axial

load at Midspan HL-93 P15

Py st = 38 kips 14.1 kips 16.2 kips
Pu_strn = 36 kips
Last revised: 09-19-2025 21|Page
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lll. Design Verification for Steel Rolled Wide Flange
Girders with Timber Decking

Span Length = 40’- 50’
Wide Flange Girder (WFG), Girder spacing, S = 4’-0”
Deck thickness - Timber = 11.5 inch, HMA = Varies

1) Spreadsheet Calculations for L = 50’

Last revised: 09-19-2025 22|Page
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Temp Bridge, Single Span

Girder = W33x130

SpanlL= 50 ft

dfs = 0.045
C-C= 4 ft

LL DF = 0.48 lanes
SSd= 27 in
Girders

CTBridge

Str | Moment Midspan =
Str Il Moment Midspan =
Str | Shear @ Abut =

Str Il Shear @ Abut =
Factored Moment

w1 = 0.2 KkIf
w2 = 0.093 kIf

Krail = 0.13 KIf

SWyirger = 0.13 kIf

D¢ = 0.46 kIf

Dw=  0.093 kif
491.81 k*ft
631.80 k*ft
43.28 kips
58.97 kips

M, stri = 1084 k*ft
Factored Shear
Vst = 94 Kips r
Vi sen = 97 kips
Table 3-2 AISC 15th Brace pt= L/3
Lp= 8.44 ft
Lr= 24.2 ft
For 50 ft total length braced at L/3, Lb = 16.7 ft
Lp < Lb < Lr
Moment Capacity
BuM,, = Cy[0pMyy — B, BF (Ly — L,)] < Oy M,y AISC 15" 3-4a (LRFD)
Cp, = 1 F,= 50  ksi
g, = 0.9 z,= 467 in’
GoMpy = 1,751 k*ft g,BF = 43.1 kips
dyM, = 1,397 k*ft < Do M py
1,751 k*ft
> M., siri
1084 k*ft

Last revised: 09-19-2025
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Table 3-2 (continued)
Fy = 50 ksi W-Shapes 2 : X
Selection by Z,
z Moo/ (lp doMus | Mo/Cly) oMy | BF/L; | 0sBF " . L WaulS2y| vMax
Shape " | kip-ft | kip-ft | kip-ft | kip-ft | kips | kips kips | kips
inY | ASD | LRFD | ASD | LRFD | ASD | LRFD | n ft in | ASD | LRFD
W3130 | 467 (11T | TR0 | 708 | 1070 | 2D3 | 121 844 2| 6T0 | WM | 576
W2T«146 464 | 7160 | 1740 | FER | 1090 | 188 | 295 | 113 333 | 5660 | 332 | 487
WiBx192 | 442 | 1100 | 1660 | 684 | 998 | 108 | 161 985 | 510 3870 | 3@ | 588
W30x132 | 437 | 1080 | 1640 | B84 | 998 | 289 |(405 | 795| 238 | 5770 | 373 | 559
Widx233 | 436 | 1090 | 1640 | BSS | 984 | 540 515|145 | 950 | 3010 | 342 | 514
W21x166 | 432 | 1080 | 1620 | 664 | 998 | 142 | 212 | 106 | 309 | 4280 | 338 | 506
Wizx252* | 428 | 1070 | 1610 | BI7 | 927 | 443| 668|118 |14 | 2720 | 431 | 647
W2a«146 418 | 1040 | 1570 | S48 o974 | 170 | 258 | 106 33.7 | 4580 | 31 482
W3l<118" | 415 | 1040 | 1560 | 627 942 | 272 | M6 19| 234 ) 5900 | 325 | 489
Wibxi24 | 408 | 1020 | 1530 | 620 | o932 | 261 |90 | 788 | 232 | 5360 | 353 | 530
WIB=175 198 983 | 480 | 8O 803 | 108 | 158 975 | 469 | 3450 | 356 | 534
W2Tx128 | 205 | 86| 1480 | BO3 | 006 [ 234 | 350 | 781 | 24.2 | 4760 | 337 | 505
Widx211 390 973 | 1450 | 580 887 | 530 794|144 B66 | 2660 | 308 | 462
W12<230* | 386 | 963 | 1450 | 561 B43 | 31| 651|117 105 | 2420 | 300 | S84
Wak-116 3Te | 043 | 1420 | 575 | BB4 | 248 | 374 7.74 | 286 | 4330 | 3@ | 508
W21x147 3 | a3 1400 (5% | 864 13T | 20.7 | 104 363 | 36830 | 318 | 477
W2d4x131 370 | 823 | 1390 | 575 | 864 | 963 | 246 (105 | 39 | 4020 | 206 | 445
Wig«158 356 | BBB | 1340 | SN g4 (1085 | 159 968 | 428 | 3060 | 318 | 479
Wi4x193 | 355 | B86 | 1330 | 541 | B4 530 703|143 | 704 | 2e00 | 28 | 414
Wi2«<210 | 348 | B8B | 1210 | S10 | 767 425 | 645|116 | 958 | 2140 | 347 | 520
W30108 | 346 | 963 | 1300 | 522 | 785 (235 |355 | 759 | 221 | 4470 | 325 | 487
W27x114 | 343 | 856 | 1790 | 522 | 785 | 207 | 328 | 770 | 231 | 4080 | 311 | 467
W21x132 33 | &n 1250 515 | 774 132 | 199 | 103 342 | 3220 | 283 | 425
W24x117 | 327 | 816 | 1230 | 508 | 764 | 154 | 233 | 104 | 304 | 3540 | 267 | 4
WiB«143 | 322 | 803 | 1210 | 483 | 740 | 103 | 157 | 961 | 306 | 2750 | 285 | 427
Widx176 | 320 | 798 | 1200 | 481 | 738 | B20| 783|142 | 732 | 2140 | 252 | 378
W399 M2 | TR | 1170 | 470 | TOGE | 222 | 334 742 1.3 | 3900 | 309 | 483
Wix180 | 311 | 776 | 1170 | 459 | 690 | 418| 633|115 | 873 | 1880 | 306 | 458
wW2i=122 0 | 788 | 1150 AR | TIT 1128 | 193 | 103 | 327 | 2960 | 280 | 3
W2T=102 305 T61 1140 | 466 701 P20 | 298 759 | 223 | 3620 | 29 | 419
WiB~130 | 200 | 724" | 1090 | 447 | 672 [ 102 | 154 | 954 | 366 | 2460 | 259 | 388
Wadx104 | 280 | 721 | 1080 | 451 | 677 | 143 | 213 | 103 | 262 | 3100 | 241 | 362
Shear Capacity
Do Vo= 576 kips AISC 15" Table 3-2 (LRFD)
V, = 97 Kips
BuVox >V,
a4, =
0,V = 0.58F,,, Dt,, = 557 Kkips > 97 «kips [NCKM
AASHTO BDS 8th 6.10.9.2-2
Last revised: 09-19-2025
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Bearing Stiffeners
Abutment Axial Rxn, IM included (CTBridge)

PyﬁHL—SS = 95 klpS
Py p15 = 123 kips
Factored Axial Demand

Py siri = 185 kips
Pu_StrII = 184 klpS

Bearing Capacity

by < 0.48tp\/§ AASHTO BDS 8" 6.10.11.2.2-1
t, = 0.5 in (172"
E= 29,000 ksi
Fys = 50 ksi
~  578in (0.48t ,v E/F )
Try 4" plate
ay = 1
Reon = 1.4A 0 F s
bpg = 3in
OuR gy = 210 kips > Puse [HOK
185 kips
Axial Resistance
P.=0.P, t, = 0.58 in Web thickness
g = 0.95
Effective Plate Width = 4"+ 4" +0.58" (t,) = 8.58 in
Effective Strip Width = 2x 9t, -t,= 9.94 in
Ag= 10.055 in° D,=l=  226in depth of web
I, = 73.8 in* k= 075
re = 2.711in
kxl= 16.95 in
k: '~ 62 = 120 NOK AASHTO BDS 8" 6.9.3
T2E
Fp=—=4 AASHTO BDS 8" 6.9.4.1.2-1

ki 279
()

P. = 73,508 kips

Last revised: 09-19-2025
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F,A

Py = KA,
P, = 502.76 Kips

gz 146 > 0.44 AASHTO BDS 8" 6.9.4.1.1-1

PU
P, = 0.658PP, = 501 kips

P=0.P, = 476 kips > 185 kips  [NOKIN

Welded Connection

Assume {9 = 0.25 in
RT = 0-6991FEXX FEXX = 70 ksi
ge1 = 0.8
R, = 33.6 ksi
Lg=4x(314in-2in)= 11756 in
Tpys = tv\v/eim _  0.18in Throat
Aerr = Leppx Tegp = 20.8 in

R, x Ay = 698.27 Kips > 185 kips  [NOKIN

Bolted Connection
Assume ASTM F3125 Grade A325 High Stength 3/4" @, threads excluded from the shear
plane

Fu= 120 ksi
Single Shear A, = 0.44 in®
R, = 0.56A,F,, N, = 29.69 kips
Le=15in+1"(clr) — (0.75in/2) = 213 in
Bearing F, = 58 ksi t= 0.5in

R, = 1.2L.tF, = 73.95 kips

take as the lesser  29.69 kips

g= 0.8
@R, = 23.75 kips per bolt
Abutment Rxn = 185 kips

185
Number of Bolts = >—==== " 3 89 yse 4 bolts

Last revised: 09-19-2025
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Diaphragm

Assume trial Channel size = 1/2Hg;ge, = 16.55 in

Try MC18x42.7

Torsional Buckling Resistance

A, = 12.6 in® K, = 1 AISC SCM Table 1-5
ry = 1.07 in = 48 in (4 ft girder spacing)
nlE t
Poy =74y = 1,792 kips AASHTO BDS 8" 6.9.4.1.3-4
(%)
Y AISC SCM Table 1-5
J= 123 in* r= 6.97 in C,= 852 in°
H = 0.93
( T[ZEC-W )+ Gj
, (Kzlz)“f _ 2461 kips  AASHTO BDS 8" 6.9.4.1.1
s AASHTO BDS 8" 6.9.4.1.1.3.2
_ eyt Py | ARyFeH 1589 kips
Fe=( 2H i \/1 (Poy+Pe;)"2 P
p = FyAg = 630 klpS
B_ 252 > 0.44
5
Therefore
P, = 0.658PP, = 534 kips

g, = 0.95

9.p,= 507 kips > 65 «kips [NCKI

See below for demand

Controlling Factored Axial load at L/3 HL-93 P15

Py sri = 65 kips 26.9 kips 33.7 kips
PufSlrIl = 63 kIpS

Last revised: 09-19-2025
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IV. Design Verification for Steel Rolled Wide Flange
Girders with Timber Decking

Span Length = 50’- 60’
Wide Flange Girder (WFG), Girder spacing, S = 4’-0”
Deck thickness - Timber = 11.5 inch, HMA = Varies

1.) Spreadsheet Calculations for L = 60’

Last revised: 09-19-2025 28| Page
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Temp Bridge, Single Span

Girder = W36x160

SpanlL = 60 ft w1 = 0.2 kIf tr= 1.02 in
d/s = 0.045 w2 = 0.093 kIf d= 36 in
C-C= 4 it

LL DF = 0.48 lanes Krail = 0.13 kIf
SSd= 324 in SWyirder = 0.16 kIf
Girders D¢ = 0.49 kIf
CTBridge Dw=  0.093 kIf
Str | Moment Midspan = 648.96 k*ft

Str Il Moment Midspan = 874.80 k*ft

Str | Shear @ Abut = 46.19 kips

Str Il Shear @ Abut = 66.96 kips

Factored Moment

M, sir1 = 1474 k*ft

M, sen = 1519 k*ft

Factored Shear

Vi sl = 103 kips

Vi sen = 113 kips

Table 3-2 AISC 15th Brace pt = L/3

Lp = 8.83 ft

Lr= 25.8 ft

For 60 ft total length braced at L/3, Lb = 20.0 ft

Lp

Moment Capacity

BpMp = Cp[By My — O, BF (Ly — Lp)] < @My,

C, = 1
dp = 0.9
OpyMy = 2,340 k*ft
doM, = 1,735 k*ft

Last revised: 09-19-2025

Lb

AISC 15" 3-4a (LRFD)

Fp= 50 ks
Z,= 624 in’
0,BF=  54.2 kips

< o, [HIGKE
2,340 k*ft

> M st
1519 k*ft

© 2025 California Department of Transportation. ALL RIGHTS reserved.
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31 DESIGN OF FLEXURAL MEMBERS
-1
Table 3-2 (continued)

2 : x W-Shapes Fy = 50 ksi
Selection by Z

2 Mol oMo [ MO0 oM [ BN GuBF [ | Vel b |
Shape * | kip-t | kip-ft | kip-ft | kip-ft | kips | kips | ” * | kips | Kips |
in.? ASD | LRFD | ASD | LRFD | ASD | LRFD ft fnt | in* | ASD | LRFD |
WAk 167 693 | 1730 | 2600 | 1050 | 1580 | 41.7 | 625 848 | 248 11600 | 502 753
W18x282 676 | 1680 | 2540 987 | 1480 | 111 167 | 103 736 | 6170 | 613 920

W30x191 675 | 1680 | 2530 | 1050 | 1580 (258 | 386 | 122 368 | 9200
W24=220 675 | 1680 | 2530 | 1030 | 1540 [ 180 | 289 | 1.0 452 7650
Wid=342° 672 | 1680 | 2520 975 | 1460 573| 862|150 | 138 4900
W21x248 671 1670 | 2520 | 10 | 1510 | 143 | 219 | 109 57.1 | 6830
W36:170 668 | 1670 | 2510 | 10010 | 1530 [ SiB | 56.1 B.94 | 264 | 10500
o370
Y360

654 |

2 809 |
51 738

L]

§ BRANESEE

WZ7x194 631 1570 | 2 976 | 1470 | 223 | 338 | 118 382 | 7860 632
[wadxi69 | 620 | 1570 | 2060 | 989 | 1440 [ 342 | 515 | 883 | 267 | 9200 879
|wsex160 | e2¢ | 1560 | z3ic | 947 [ 1420 [ 381 |54z | £s3| 258 eveo 0 |
Shear Capacity
P Vo= 702 kips AISC 15" Table 3-2 (LRFD)
V, = 113 kips
DypVox > Wy
g, = 1
,V, = 0.58F,,,Dt,, = 640 kips 2 113 kips  [INCKIN

AASHTO BDS 8th 6.10.9.2-2
Bearing Stiffeners
Abutment Axial Rxn, IM included (CTBridge)
Py nio3 = 102 Kips
Py p15 = 140 kips
Factored Axial Demand

Puswi = 202 Kips
Pu_Str n= 21 k|p5

Bearing Capacity

b, < 0.48%\]% AASHTO BDS 8" 6.10.11.2.2-1
t, = 0.5 in (1/2")
E= 29,000 ksi
Foe = 50 ksi
~ 578in (0.48t,vE/F 5)
Try 4" plate
a, = 1
Ropn = 1.4A 0 F s
by = 3in
OyRw, = 210 kips > Pysn  [IOKN
202 kips
Last revised: 09-19-2025 30|Page
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Axial Resistance

P.-=0.P, ty = 0.65in Web thickness

g.= 095
Effective Plate Width = 4"+ 4"+ 065" (t,) = 8.65 in
Effective Strip Width = 2x 9t, -t,= 11.2in
Ag= 11.605 in” D,=l= 33.96in depth of web
I = 103.1 in* k= 075
re = 2.98 in
kxl= 2547 in
kxl
= 85 = 120 BNGK AASHTO BDS 8" 6.9.3

n?E
P =—=A AASHTO BDS 8" 6.9.4.1.2-1

(ﬂ)z 9
Ts
P, = 45474 Kkips

P, = EA,
P, = 580.25 kips

%= 78 > 0.44 AASHTO BDS 8" 6.9.4.1.1-1

Py
B, = 0.658P:P, = 577 kips

B= 0P, = 548 kips > 211 kips  [NCKIN

Welded Connection
Assume t,.q0 = 0.25 in

RT = O'GOEIFEXX FEXX = 70 ksl
Beq = 0.8
R, = 33.6 ksi

Lg=4x(33.96in-2in)= 127.84 in
_ twea _ 0.18 in Throat
T - - .
eff \/E
Aepr = Leppx Tepr = 22.6 in®

RyxAg;= 759.33 kips > 211 kips  [HNOKM

Bolted Connection
Assume ASTM F3125 Grade A325 High Stength 3/4" 9, threads excluded from the shear
plane

Last revised: 09-19-2025 31M|Page
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Fub =
Single Shear A, =
R, = 0.56A,F,, N, = 29.69 kips
Le=15in+1"(clr) — (0.75in/2) =
Bearing F, = 58 ksi
R, = 12L.tF, = 73.95 kips
take as the lesser 29.69 kips
a= 0.8
®R, = 23.75 kips per bolt
Abutment Rxn = 211 kips
Numb Bolts = 211 =
umber of Bolts = 575222 = 444 use 5 bolts
Diaphragm

Assume trial Channel size = 1/2H e, =
Try MC18x42.7
Torsional Buckling Resistance

120 ksi
0.44 in®

213 in

0.5 in

Multiply resistance by 2 since angle is in double shear

18 in

A, = 126" k= 1 AISC SCM Table 1-5
ry = 1.07 in = 48 in (4 ft girder spacing)
m2E "
ey = (k I N\21 = 1,792 kips AASHTO BDS 8" 6.9.4.1.3-4
M)
& AISC SCM Table 1-5
J= 1.23in o= 6.97 in Cy = 852 in°
H= 0.93
( m2EC,, ) + 6
_\&L)*™2 _ 2,461 kips AASHTO BDS 8" 6.9.4.1.1
ez 2
p ;ﬂ TN AASHTO BDS 8" 6.9.4.1.1.3.2
ey ez _ _ ey- ez — 1589 kips
Fe=( 2H uE \/ (Poy+Pez)2 P
B = FyAg = 630 kips
£ _ 252 > 0.44
Py
Therefore
B, = 0.658%P, = 534 kips
g = 0.95
@.p,= 507 kips > 75 kips  [IOKM
See below for demand
Controlling Factored Axial load at L/3 HL-93 P15
Py stri = 73 Kkips 29.02 kips 38.88 kips
Py sen = 75 kips

Last revised: 09-19-2025
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V. Design Verification for Steel Rolled Wide Flange
Girders with Timber Decking

Span Length = 60’- 70’
Wide Flange Girder (WFG), Girder spacing, S = 4’-0”
Deck thickness - Timber = 11.5 inch, HMA = Varies

1.) Spreadsheet Calculations for L = 70’

Last revised: 09-19-2025 33|Page
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Temp Bridge, Single Span
Girder = W36x194

SpanL = 70 ft w1l =
dis= 0.045 w2 =
C-C= 4 ft

LL DF = 0.48 lanes Krail =
SSd= 37.8in SWyirger =
Girders De =
CTBridge Dy =
Str I Moment Midspan = 813.79 k*ft

Str Il Moment Midspan = 1127.52 k*ft

Str | Shear @ Abut = 49.17 Kips

Str Il Shear @ Abut = 76.37 kips

Factored Moment

M, siri = 1911 k*ft
My sen = 2009 k*ft
Factored Shear

Vi sl = 114 Kips
Vi sen = 131 kips

Table 3-2 AISC 15th

Lp= 9.04 ft
Lr= 27.6 ft
For 70 ft total length braced at L/4, Lb =

Lp < Lb < Lr

Moment Capacity
DMy = Cb[ngpx - mbBF(Lb - Lp)] = wapx

1.26 in
36.5 in

0.2 kif =
0.093 Kif d=

0.13 kIf
0.194 kIt
0.524 kif
0.093 kif

Brace pt = L/4

17.5 ft

AISC 15" 3-4a (LRFD)

C, = 1
g, = 0.9

oM, = 2,876 k*t
o.M, = 2,357 k*t

Last revised: 09-19-2025

Fy= 50 ks
z,= 767 in°
g,BF = 61.4 kips

0., [IOKEN

2,876 k*ft

v [

2009 k*ft
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Table 3-2 (continued)

Fy = 50 ksi W-Shapes 2 : X
Selection by Z,
R OpMyr | Mes/ 12| OnMey | BFALy | 0uBF | L i | e
Shape | ™ | kip-ft| kip-f | kip-ft | kip-ft | kips | kips | " | ' | ™ [ kins | kips |
in® | ASD | LRFD | ASD [ LAFD | ASD [LRFD | h | #t | in‘ | ASD | LRFD
Wa0-215 | 964 593 |125 | 356 16700 | 507 | 761
W36=231 963 sa7 |13| 386 | 15600 | 555 B3z
W30=261 | 943 440 (125 | 434 |13100 | 588 | 82
W3d241 | 940 s02 (128 | 397 |14200 | 568 | ss52
W36=232 | 936 67.0 | 925| 300 (15000 | 646 | 68
war-2s1 | 936 369 120 | 491 11900 | €20 | 932
Widx455" | 936 | 2340 936|155 (179 | 7190 768 | 1150
w24x308" | 922 | 2300 298 |13 | 579 |10700 | €83 | 1020
Wao-211 906 | 2280 m BA7 | 272 15500 | 501 Ba7
W40-199 | 869 | 2170 sa1 |122 | 343 |14000 (088 | 755
Wid426" | 860 | 2970 | 3 923 | 153 | 168 6600 | 708 | 1050
w3221 | 857 | 2140 478 [127 | 382 (12000 | 525 | 788
war<2s8 | 852 | 2130 365 119 | 459 |10800 | 568 | 853
W30=235 B47 210 2.7 124 410 | 11700 | 520 iTo
w2d279 | 835 | 2080 206 |12 | 534 | o600 | 619 | o290
W36210 | 833 | 2080 634 911 | 285 (13200 | 609 | o4
Widx398" | 801 | 2000 896|152 |158 | co00 | 648 | a7z
Wa0-183 | 774 | 1830 B6.5 | B0 | 268 13200 | 807 | 761
W33.201 773 | 1830 456 126 36.7 | 11600 | 482 723
w2na23s | 772 | 1830 30 |18 | 429 oTo0 | 522 | 784
W36:194 | 77 | 1910 i 904 | 276 |12100 | 5581}
Shear Capacity
Dy Vo= 838 kips
V, = 131 kips
DuVox > Wy
g, = 1
8,V = 0.58F,,,Dt,, = 754 kips >

Bearing Stiffeners

Abutment Axial Rxn, IM included (CTBridge)

Py hies = 110 kips
Py p15 = 159 kips
Factored Axial Demand
Py st = 220 kips
Py st = 243 kips

Last revised: 09-19-2025
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131 kips  [ICKH

AASHTO BDS 8th 6.10.9.2-2
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Bearing Capacity

E
by < 0.48t, JF— AASHTO BDS 8" 6.10.11.2.2-1
ys

t

0.625 in (1/2")
29,000 ksi
50 ksi
~ 7.22in (0.48rva/FyS)
Try 4" plate
gy = 1
Ren = 1.4A 0 F s
by = 3in

OyRen =  262.5 kips > Posn [HOKM

220 kips

P
E

ys

F

Axial Resistance

P.=9.F, ty = 0.765 in Web thickness

g.= 095
Effective Plate Width = 4"+4"+0.765"(t,)=  8.765in
Effective Strip Width = 2x 9t, -t,= 13.145in
Ay;= 15534 in’ D,=I= 3398in depth of web
Iy = 179.9 in” k= 075
ry = 3.40 in
kxl=  25.485in
k;” = 749 < 120 NOKIN AASHTO BDS 8" 6.9.3

m2E
P, = A AASHTO BDS 8" 6.9.4.1.2-1

P, = 776.7 kips

0.44 AASHTO BDS 8" 6.9.4.1.1-1

v

E_ 102
B,

Py
B, = 0.658P:P, = 774 kips

P=0.P, = 735 kips > 243 kips  [NNOKIN

Last revised: 09-19-2025

36|Page

© 2025 California Department of Transportation. ALL RIGHTS reserved.



User Guide to Bridge Standard Detail Sheets

Welded Connection

Assume f g = 0.25 in
Ry = 0.60.1 Fgxx Fexx = 70 ksi
ae‘! = 08
R, = 33.6 ksi
L.y =4x(33.98in-2in)= 127.92in
twe!d i
Tofr = = — 0.18 in Throat
Aeff = Leppx Teopp = 22.6 in”
RyxAgr= 759.81 Kips > 243  kips

Bolted Connection

Assume ASTM F3125 Grade A325 High Stength 3/4" @, threads excluded from the shear

plane
Fuw = 120 ksi
Single Shear A, = 0.44 in?
R, = 0.564,F,,N, = 29.69 kips
Le=15in+1"(clr) — (0.75in/2) = 2.13in
Bearing F,= 58 ksi t=  0.625in
R, =12L.tF, = 92.438 kips
take as the lesser  29.69 kips
g= 0.8
@R, =  23.75 kips per bolt
Abutment Rxn = 243 Kips Multiply resistance by 2 since angle is in double shear

243
Number of Bolts = 5——=—c =" 511 use 5 bolts

Last revised: 09-19-2025
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Diaphragm

Assume trial Channel size = 1/2Hg;ge, =
Try MC18x42.7
Torsional Buckling Resistance

18.25 in

A, = 126in° k= 1 AISC SCM Table 1-5
ry = 1.07 in l,= 48 in (4 ft girder spacing)
m2E h
Fey = o, 749 = 1,792 kips AASHTO BDS 8" 6.9.4.1.3-4
(%)
£ AISC SCM Table 1-5
J= 1.23 in’ fy= 6.97 in Cy= 852 in°
H= 0.93
((1[1(T lEgrz ) +6 . th
=t 2,461 kips AASHTO BDS 8" 6.9.4.1.1
) ;o TNNT AASHTO BDS 8" 6.9.4.1.1.3.2
_ ey+ ez _ _ ey- ez — 1589 kips
o= o It \/1 oy +Per)"2 ’
PO = FyAg = 630 klpS
E_ 252 > 0.44
P,
Therefore
P, = 0.658PP, = 534 kips
g, = 0.95
0.P, = 507 kips > 100 kips  [HICKIN
See below for demand
Controlling Factored Axial load at L/4 HL-93 P15
Py su1 = 93 kips 37.36 kips 53.69 kips
PU_S"“ = 100 kipS

Last revised: 09-19-2025
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VI. Design Verification for Timber Stacked Abutment

Wide Flange Girder (WFG), Girder spacing, S = 4’-0”
Deck thickness - Timber = 11.5 inch, HMA = Varies

1.) Spreadsheet Calculations for L = 70’

Last revised: 09-19-2025 39|Page
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Span Length = 70 ft
W36x194
w1 = 0.05 kif Timber Decking
w2 = 0.02 kIf HMA Overlay
Krail = 0.77 Kif/ft
SWyirgers = 1.164 KIf/ft 0.194 x 6
Dc = 1.99 Kif/ft say 2 kif for design
Dy = 0.023 kiffft say 0.03 kIf for design
Rxnpe = 3 Kips/ft
Rxnpw = 1 kips/ft
Ly o3 = 5 kips/ft
Llpis = 7 kips/ft
Ftg dims
Width = 3.83 ft
Length = 24 ft

Settlement Check (Service |, all Load Factors = 1)
Factored Loads

DC = 3 Kkips/ft
DW = 1 kips/ft
LLy o3 = 5 kips/ft
Multiply loads by 24'
DC = 70 kips/ft
DW = 25 Kips/ft
LLiy o3 = 110 kips/ft LLps = 159 kips/ft  Controls
Total Vertical Load = 254 Kips
Surface Area of Bearing = (11.5"/12) x 24' x 4 pads = 92 SF
Vertical Pressure = 2.76 ksf OK assuming allowable = 3 ksf

Bearing Check

Strength | = 317 Kips
Strength Il = 340 Kips Controls
Bearing Pressure = 3.70 ksf OK assuming allowable = 10 ksf
Ref. BDP Table 10.1.8-7
Moment L= 4 ft
w2 w= 3.54 ksf 3.70 ksf x 11.5/12
My === 85.0 k*in
F,= 176 ksi s= 57.98in°
0= 0.85
M, = BF,S = 87 k*in > 85.0 kin  [NOKIN

Last revised: 09-19-2025
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Shear Vv = PL _ 19.5 kips P= 1.62 kips
‘o4 (3.70 ksf x 5.5" x 11.5")/144
F,= 045 ksi b= 115 in
F bd g= 075 d= 5.5 in
=07 = 142 kips > 195kin NG

use 12 x 8 pad

Compression Perpendicular to the grain

Ru_max = 159 kips (LLP‘]S)
A= 437in® try 10" x 12" x 4'-0"
Fo=  1.17 ksi
P = 0.9F,,A, = 460 kips > 159 kin  |[NCKIN

Check Cap Beam
Try 12 x 12 cap beam
B =09F,115"x 115" = 139.26 < 159 k*in
P =09F,115"x(11.5"+35") =  181.64 > 159 Kk*in
use 12 x 12 cap
fastened to

4 x 12 block
Backwall Check
Assume 4 stacks of 12 x 12 Timber beams
H= 46 in
Assumed Soil Properties:
K, = 0.33
Y = 120 pcf
heq = 4 ft AASHTO BDS 8" Table 3.11.6.4-1
P = Ky.H AASHTO BDS 8" 3.11.5.1-1
P = 151.8 psf
Load factor, th
EH = 1.5 AASHTO BDS 8" Table 3.4.1-1 & Table 3.4.1-2
Ap= KoYsheq AASHTO BDS 8" Table 3.11.6.4-1
A, = 158.4 psf
Load factor,
Ls= 1.35 STP 17.1, Table 17.1.3-1
Total Factored Pressure = 0.44 kif
Last revised: 09-19-2025 41|Page
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L = Cantilever shoring length on either side of bridge =

Factored Moment

wl?

My =——= 19 k*ft =
OM, = OF,S = 379 k*in >

Factored Shear

V,=wlL = 4 kips b=d=
E,bd .
oV, = ¢ ’{5 = 30 kips >

Provide a minimum of (4) 12" x 12" for backwall

Last revised: 09-19-2025

110 in
(assumed to be 18" + 2 x H)

223 k*in
223kin  [NCKIN
11.51n

4kps  [NOKI
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