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Referring to the calculation of Live Load Shear at the quarter 
point for the C5 load case, it is found that three axles were used 
in computing the maximum Live Load Shear. Therefore in accordance 
with Plate III in Appendix A, a GVW of 80 kips is used. 
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DATE DfSIGN 

CHECK JOB FOR JOB NO. 
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Finally the Inventory and Operating capacities for each load case 
under each category are entered in the Summary of Ratings Table. 
The controlling condi tion is determined by choos ing the lowest 
rating for each type of loading at Inventory and Operating Levels. 
This completes the Load Rating for the example problem. 
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c 
o 

:;:: 
o 
.~ 
'+-
"iii 
V) 

o 
L5 
Ol 
C 

-0 
o 
o 
...J 

TYPE OF 
LOADING 

RATING 
LEVEL 

Inventory 

Operating 

Inventory 

3l.·Q 77.2 75.1 

&.7.0 

Operating (P' I II... 1.1 , 0l~ __________ ~ ____ ~_·~ __ ~14~a~2~~lu'f~~,2.~'~-+ __ ~ __ ~~--~I~~I~. 
c 
~ ~ Inventory ~q.O 197.5" 17.5' 34.0 

...J Operating -4,e;/ .., 7().1 1,~ .. 3 '''':1~'' 71)./ 

E ~ ~ln_v_en_to_r_y~q_~_._l~ __ ~I'~2D~~~.4+-__ ~~I'~~~~94---4---4---~ __ ~ __ ~4'-__ '_~ 

~~ ____________ r-0_pe_r_at_in_g-+'_D~2.~5+-__ +~~~1.5~ __ ~~"~3~2~ __ ~ __ ~ __ ~ __ ~ __ ~11~~2~1~~6 

-;: rl I ("14 I Inventory /UJ Q .e .... ..., IHI Q e ~ ''''.J !/l2.D 10,. { ... ..,·7 
Operating 93 .. 0 IB8.~ 180.~ !)3.il 

CJWCV~C_5 __ v:J~ln_ve_n_to_ry __ ~4_9_.0~ __ ~'2~2~A~--~1~ll~.'~--~ __ ~ __ ~ __ ~ __ ~q.~.~~.O~. 
Operating 1t)1,," 204 .. 8 ,,,,,e It)I.' 

~ C H J Inventory fti'H 7.oA 1t::7.t. ?f.lJ 

3~ __________ ~~o_p_e_ro_ti_n_g~5~&~8~ __ ~1I~7~.2~--~/J~2.~~8~--~--~--~ __ ~ __ ~5~~.' 

~~ 
Inventory 

Operating o 

Note: All ratings are in kips except exterior stringers with sidewalk loading in which the 
rating is in (lb./ft. 2 ). Design Loading for sidewalks is 851b.lft 2

. 
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CHAPTER 8 

SUMMARY OF RATINGS 



SUMMARY OF RATINGS 

This section serves to compile the rating results in tabular form. 
This will facilitate the comparison of the ratings for the different 
members in order to arrive at the controlling (lowest) Inventory and 
Operating Ratings for each type of loading. 

As the rating values for each individual condition are computed the ap­
propriate heading and the corresponding rating values for each loading 
type should be entered on the "Summary of Ratings" table. When the 
rating calculations are finished and the rating values noted in the 
"Summary of Rat ings 11 table each row should be inspected to determine 
the controlling rating. The controlling Inventory and Operating Rating 
for each type of loading should then be entered under the heading 
"Superstructure Rating".. For ratings where sidewalk loading has been 
determined, those rating values should not be considered when determin­
ing the controling rating.. They were computed for comparison purposes 
only and should be circled to identify them. After completion of this 
table the rating computations should be stapled together or neatly 
bound for future reference. 

At this time, a determination as to the posting or maintenance require­
ments for the structure should be made by a Registered Professional 
Engineer. The ratings calculated under "Superstructure Rating" repre­
sent the maximum GVW for each loading type at Inventory and Operating 
Rating Levels but does not necessarily represent the values that the 
Professional Engineer deems practicable for posting of that particular 
structure .. 

"There may be circumstances where an agency responsible for the mainte­
nance of structures maintains a level of inspection and surveillance 
which greatly exceeds the minimum required; an inspection program 
which in fact insures the detection of problem areas in advance of 
actual detrimental behavior.. Under this level of inspect ion and wi th 
the assurance that the load history of the bridge will be closely 
moni tored wi th respect to the frequency of loading wi th various sized 
vehicles, to preclude the possibili ty of fatigue failure, the 
Professional Engineer may, in his judgment, utilize for posting 
purposes, load levels higher than those used for Inventory Rating, in 
order to minimize the need for posting of bridges. In no case should 
the load levels used be greater than those permitted by the Operating 
Rating .. "1 

Other circumstances which could affect the rating of a structure are 
i terns such as Average Daily Traffic (ADT) and frequency of cri tical 
vehicle occurence.. Structures which are seldom utilized by critical 
vehicles need not necessarily be posted at the calculated level when 
the Professional Engineer feels these insignificantly stress the 
bridge. 

1 Manual for Maintenance Inspection of Bridges, 1978, pgs. 24 & 25. 
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nA reduced speed limit will be considered where it is desirable to 
reduce impact loads. It will be found tha t in some cases, reduced 
speed limits will reduce impact loads to the extent that lowering the 
weight limit will not be required. Consideration of a speed posting 
will require the judgment of the Eng ineer and much will depend upon 
alignment, general location, volume and type of traffic. A speed 
posting should not be considered as a basis for increasing the weight 
limit in areas where enforcement will be difficult and frequent 
violations can be anticipated. n2 

II In many cases the physical inspection of the structure will be all 
that is required for a qualified Engineer to make a judgment that the 
br idge is safe for all legal loads. Such a case could be a sound 
concrete bridge which has been carrying normal traffic for many years 
and shows no distress."3 

The above examples only represent a few of the areas that the 
Professional Engineer may consider when making a determination as to 
the rating of a structure. 

The Rating Values calculated by the methods presented herein should 
supplement the Professional Engineer in making his decisions regarding 
the structure. They are not intended to solely represent the values at 
which a structure should be posted. 

2 & 3 Manual for Maintenance Inspection of Bridges, 1978, pgs. 24 & 25. 
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c 
0 

'.e:: 
0 
u 
;;: 
'iii 

TYPE OF RATING 1.1) 

0 
u LOADING LEVEL 
0' 
c 
"0 
0 
0 

II..J I 

G Inventory 

Operating 

Inventory 

~ Operating 
0'1 
c 

6iiVJ 
.- Inventory 
"C 
0 
0 

Operating ..J 

0 OEJ Inventory 0'1 
(A) 

..J 
Operating 

0 
"0 .-

~ 
.... Inventory 
.2 
LL 

Operating 

~C5 -.J Inventory 

Operating 

( J 0) H 
Inventory 

,S: 
-0 
C Operating 
0 
-I 

c: Gill Inventory 
.£l 
41) 
iIil> Operating Cl 

Note: All ratings are in kips except exterior stringers with sidewalk loading in which the. 
rating is in Clb./ft. 2 ). Design Loading for sidewalks is 85 Ib.lft2. 
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PLATE I 

LIVE LOAD MOMENTS ON LONGITUDINAL STRINGERS OR GIRDERS 
(In Foot-Kips; Simple span, One, Lane, Impact Not Incl uded ) 

Span TYPE OF LOADING 
(ft .. ) 

C .. to Co SU2 SU3 SU4 C3 C4 C5 H-20 HS-20 

5 .. 0 27 .. 5 27 .. 5 23 .. 4 27.5 27 .. 5 27 .. 5 40 .. 0 40.0 
5 .. 5 30 .. 3 30 .. 3 25 .. 7 30 .. 3 30 .. 3 30 .. 3 44.0 44.0 
6 .. 0 33.0 33.0' 28 .. 1 33 .. 0 33.0 33.0 48.0 48.0 
6.5 35.8 35 .. 8 30.4 35.8 35.8 35.8 52.0 52.0 
7.0 38.5 38.5 32.7 38 .. 5 38.5 38.5 56.0 56.0 
7 .. 5 41.3 43 .. 0 36.6 41 .. 3 43.0 43.0 60.0 60.0 
8 .. 0 44 .. 0 48 .. 1 40 .. 9 44 .. 0 48 .. 1 48.1 64.0 64 .. 0 
8.5 46.8 53 .. 3 45.3 46 .. 8 53 .. 3 53 .. 3 68.0 68.0 
9 .. 0 49.5 58.5 49 .. 7 49.5 58.5 58.5 72.0 72.0 
9.5 52.3 63 .. 7 55.3 52.3 63.7 63.7 76.0 76.0 

10 .. 0 55.0 68 .. 9 62.3 55 .. 0 68.9 68.9 80.0 80.0 
10 .. 5 57 .. 8 74 .. 2 69 .. 3 57.8 74.2 74.2 84.0 84.0 
11 .. 0 60.5 79.5 76.4 60.5 79.5 79.5 88.0 88.0 
11 .. 5 63 .. 3 84.8 83.4 63.3 84.8 84.8 92.0 92.0 
12 .. 0 66.0 90.1 90.4 66.0 90.1 90.1 96.0 96.0 
12 .. 5 68.8 95.5 97.4 68 .. 8 95 .. 5 95 .. 5 100.0 100.0 
13 .. 0 71.5 100.8 104 .. 4 71.5 100 .. 8 100 .. 8 104 .. 0 104 .. 0 
13 .. 5 74 .. 3 106.2 111.4 74.3 106.2 106.2 108.0 108.0 
14 .. 0 77.0 111 .. 6 118 .. 4 77 .. 0 111 .. 6 111.6 112.0 112.0 
14 .. 5 79.8 117.0 125.4 79.8 117.0 117.0 116.0 116.0 
15.0 82 .. 5 122 .. 3 132 .. 5 82.5 122.3 122.3 120.0 120.0 
15 .. 5 85 .. 3 127.7 139.5 85 .. 3 127.7 127.7 124.0 124.0 
16 .. 0 88 .. 0 133 .. 2 146 .. 5 88 .. 0 133.2 133 .. 2 128.0 128.0 
16 .. 5 90 .. 8 138 .. 6 153.5 90 .. 8 138 .. 6 138.6 132.0 132.0 
17 .. 0 93 .. 5 144.0 160 .. 5 93.5 144 .. 0 144.0 136.0 136.0 
17 .. 5 96 .. 3 149.4 167 .. 5 96.3 149.4 149.4 140.0 140.0 
18 .. 0 99 .. 0 154.8 174.5 99.0 1.54.8 154.8 144.0 144.0 
18 .. 5 101 .. 8 160.2 181.5 103.0 160.2 160.2 148.0 148.0 
19 .. 0 104.5 165 .. 7 188.6 107.1 165.7 165.7 152.0 152.0 
19 .. 5 107 .. 3 171 .. 1 195.6 111 .. 2 171.1 171.1 156.0 156.0 
20 .. 0 110.0 176 .. 6 202 .. 6 115.3 176 .. 6 176.6 160 .. 0 160.0 
20 .. 5 112.8 182.0 209.6 119.4 182.0 182.0 164.0 164.0 
21 .. 0 115.5 187.4 216.6 123 .. 5 187 .. 4 187 .. 4 168.0 168.0 
21,,5 118 .. 3 192 .. 9 223.6 127 .. 7 192.9 192.9 172 .. 0 172.0 
22.0 121 .. 0 200 .. 1 230.6 131 .. 8 198.3 198.3 176.0 176 .. 0 
22 .. 5 123.8 208.2 237.6 136.0 203.8 203.8 180.0 180.0 
23.0 126.5 216.4 244 .. 7 140 .. 1 209.2 209.2 184.0 184.0 
23.5 129 .. 4 224.6 251.7 144.3 214.7 214.7 188.0 188.0 
24.0 133 .. 5 232 .. 7 258.7 148 .. 4 220.2 220.2 192.0 192.7 
24.5 137 .. 6 240 .. 9 265 .. 7 152.6 225.6 225.6 196.0 200.0 
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PLATE I - Continued 

Span TYPE OF LOADING 
(ft.) 

C. to C. SU2 SU3 SU4 C3 C4 C5 H-20 HS-20 

25.0 141.7 249.1 272.7 156.7 231.1 231.1 200.0 207.4 
25.5 145.8 257.3 280.5 160.9 236.5 236 .. 5 204.0 214.7 
26.0 149.9 265.5 289.1 165.1 242.0 242.0 208.0 222.2 
26.5 154.0 273.6 297.8 169.2 247.5 247.5 212.0 229.6 
27.0 158.1 281.8 306.5 173.4 252.9 252.9 216.9 237.0 
27.5 162.3 290.0 315.1 177.6 258.4 258.4 221.8 244.5 
28.0 166.4 298.2 323.8 181.8 263.9 263.9 226.8 252.0 
28.5 170.5 306.4 332.5 186.0 269.3 269.3 231.7 259.5 
29.0 174.7 314.6 341.1 190.2 274.8 274.8 236.7 267.0 
29.5 178.8 322.8 349.8 194.3 280.3 280 .. 3 241.6 274.6 
30.0 183.0 331.0 358.5 198.5 285.8 285.8 246.6 282.1 
30.5 187.1 339.2 367.2 202.7 291.2 291.2 251.6 289.7 
31.0 191.3 347.4 375.9 206.9 296.7 296.7 256.5 297.3 
31.5 195.4 355.6 384.6 211.1 302.2 302.2 261.5 304.9 
32.0 199.6 363.8 393.2 215.3 307.7 308.4 266.4 312.5 
32.5 203.8 372.0 401.9 219.5 313 .. 1 314.6 271.4 320.1 
33.0 207.9 380.3 410.6 223.7 318.6 320.9 276.4 327.8 
33.5 212.1 388.5 419.3 227.9 324.1 327.1 281.3 335.4 
34.0 216.3 396.7 428.0 232.1 329.6 333.4 286.3 343.5 
34.5 220.4 404.9 436.7 236.3 335 .. 1 339.6 291.3 352.4 
35.0 224.6 413.1 445.4 240.5 340.5 345.9 296.2 361.2 
35.5 228.8 421.3 454.1 244.7 346.0 352.1 301.2 370.0 
36.0 233.0 429.5 462.8 248.9 351.5 358.4 306.2 378.9 
36.5 237.2 437.8 471.5 253.2 357.0 364 .. 6 311.1 387.7 
37.0 241.3 446.0 480.2 257.4 362.5 370.9 316.1 396.6 
37.5 245.5 454.2 488.9 261.8 367.9 377.1 321.1 405.5 
38.0 249.7 462.4 497.6 265.8 373.4 383.4 326.1 414.3 
38.5 253.9 470.6 506.4 270.9 378.9 389 .. 6 331.0 423.2 
39.0 258.1 478.9 515.1 277.7 384.4 395 .. 9 336.0 432.1 
39.5 262.3 487.1 523.8 284.6 389.9 402.1 341.0 440.9 
40.0 266.5 495.3 532 .. 5 291.4 395 .. 4 408.4 346.0 449.8 
40 .. 5 270.7 503.5 541.2 298.3 400.8 414.6 350.9 458.7 
41.0 274 .. 9 511 .. 8 549 .. 9 305.1 406.3 420.9 355.9 467.6 
41.5 279.1 520.0 558.6 312.0 412.5 427.1 360.9 476.4 
42.0 283.3 528.2 567.3 318.9 420.6 433.4 365.9 485.3 
42.5 287.5 536.4 576.1 325.8 428.7 439.6 370.8 494.2 
43.0 291.7 544.7 584.8 332.6 436.8 445.9 375.8 503.1 
43.5 295.9 552.9 593.5 339.5 444.9 452.1 380.8 512.0 
44.0 300.1 561.1 602.2 346.4 453.0 458.4 385.8 520.9 
44.5 304.3 569.3 610.9 353.3 461.1 464.6 390.8 529.8 
45.0 308.5 557.6 619.6 360.2 469.2 470.9 395.7 538.7 
45.5 312.7 585.8 628.4 367.0 477.3 477 .. 1 400.7 547.6 
46.0 316.9 594.0 637.1 373.9 485.4 483.4 405.7 556.5 
46.5 321.1 602.3 645.8 380.8 493.6 489.6 410.7 565.4 
47.0 325.3 610.5 654.5 387.7 50,1. 7 495.9 415 .. 7 574.3 
47.5 329.5 618.7 663.2 394.6 509.8 502.1 420.6 583.3 
48.0 333 .. 7 626.9 672.0 401.5 517.9 508.4 425.6 592.2 
48.5 337.9 635.2 680.7 408.4 526.0 514 .. 6 430.6 601.1 
49.0 342.2 643,.4 689.4 415.3 534.2 520 .. 9 435 .. 6 610.0 
49.5 346.4 651.6 698.1 422 .. 2 542.3 527.1 440.6 618.9 I 50.0 350.6 659.9 706.9 429 .. 1 550 .. 4 533.4 445.6 627.8 I 

10-2 



Plate II 

WHEEL LOAD DISTRIBUTION FACTORS (DF) 

Bridge Designed for Bridge Designed for two 
Kind of Floor One Traffic Lane or More Traffic Lanes 

Timber Plank s/4.0 s/3.75 

Timber Strip 4" 
thick or multiple s/4.5 s/4.0 
layer floors over 
5" 

.. 
Timber Strip 6" 
or more thick s/5 .. 0 s/4.25 

Concrete T-Beams s/6.5 s/6.0 

where s = stringer or beam spacing in feet. 
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SU 4 LOAD CASE: 

C3 LOAD CASE: 
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SINGLE UNIT - 2 AXLE (SU 2) 

GV W:: 34.0 Kips 

oX 
o 
N--~ Span 
(\J 

®* 

Spans less than 23.5' 

SINGLE UNIT - 3 AXLE (SU 3) 

GVW:: 66.0 Kips 

~I 
o 

.x 
o 
~~<t. Span 

'* 

Spans less than 7.1' 

~ span~ ~I 
I (2)* 

I I 4.1667' 11.0' 

9.8611' I '5.3056' 
I 

15.1667' 

Spans 21.7'and greeter 

~I 
o 

PLATE m 

~I ~span~ ~I 
o I QS)* 

10.7059' £' -2.2941' 

13.0' 

Spans 23.5' and greater 

~ spani ¥ 
oX q 

(\J N 
(\J' 'C\I o I @* 

3.1250' ~-1.0417' 

4.1667' 

Spans 7.1' to 21.7' 

*Denotes the axle under 
which maximum bending 
moment occurs. 

MAXIMUM FLORIDA LEGAL LOAD CASES AND AASHTO 
DESIGN LOAD CASES' AND THEIR PLACEMENTS ON 
VARIOUS SIMPLE SPANS TO YIELD MAXIMUM MOMENT 
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SU2 LOAD CASE: 

SU3 LOAD CASE: 

.. .. .. 
N N N 
N N N H-4.'67' 



SINGLE UNIT - 4 AXLE (SU 4) 

o 

GVW = 70.0 Kips 

Span 

Spans less than 8.33' 

COMBINATION- 3 AXLE (C3) 

oL C3 J 
GVW = 56.0 Kips 

~~span~ 
o 

~ 

~ 
(\J 

0 

8.23531 ~-1.7647' 

10.0' 

Spans IS' to 38.33' 

9.1667' I 4.1667
1 

-, 

12.0095' 

17.5' 

Spans 2.5.25' and greater 

r<l ~an 
~ I'--,.... . 

. CX) 
IX) -

0(8)0 
4.1667,J4.1667' 

I 

8.3333' 

Spans 8.33' to 25.25' 

.¥ 

~~ 
¥ 

0 0 
(\J Span N 
(\J (\J 

(8) 0 
10.0' I 20.0' , 
12.8572' 17.1428' , 

30.0' 

Spans 38.33 I and greater 

Spans less than 18' 
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PLATEm 
( Continued) 

o 
I 4.1667' , 
5.4905' 



C4 LOAD CASE: 

C5 LOAD CASE: 

GVW = 73.271 Kips 

When 3 axles are on span(Tractor axles only on span): 

"'" .¥ '0 o 0 .... , - N .. ", ffi4.167 
GVW:: 80.0 Kips 

When 2 axles are on span (Trailer axles only on &pCn)~ 
.¥ .¥ 
NN 
NN 

~4.167' GVW:: 80.0 Kips 
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·p.LATEm 
(Continued) 

COMBINATION- 4 AXLE (C4) 

J 
.JI&: ,... 

N 
to-: 

0 

GVW = 73.271 Kips 

.:iIi1i: ~Span~ ~I ~I q 
N 
N 

0 
I 

Q9 0 I 21.8333' I 

I 
I '- -4.1667' 

18.8889' 7.1111' 
I 

26.0
1 

Spans 41.4' to 56.5' 

COMBINATION - 5 AXLE (C5) 

OJ: C5 J ~I 
o 

GVW = 73.271 Kips 

81 ~ span~~ }1 
o l0 0 

GVW= I 

aO.OKips 10.0' I /-4.1667
1 

~;"';;;;"';"'~-"""""-"'"--I/JI>ooI 

9.8334' ~.3333' 

14.1667' 

Spans 31.5· to 53.3' 

.JI&: ~ span----j 0 
N 
N 

0 
10.0· I 21.8333' 

I 

27.6016' 

36.0' 

Spans 56.5' and greater 

~spanl ~ 
o I~ 

3.125,1 

I '-1.0417' 
4.1667' 

Spans 7.1' 
to 41.4' 

r~ Sp.an 

I 

I 17.6666' 

I 

® 0 
-'4.1667' , 
8.3984' 

~r~ Span 

Q9 

Spans less than 7.1' 

~I ~I 
o o 

4.1667' 

17.2035' I 18.7965' , 
36.0' 

Spans 53.3' and greater 

~I ri Span 

o ,Q9 
GVW=80.0Kips 

3.125' 
'-1.0417' 

4.1667' 

Spans 7.1' 
to 31. 5' 
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GVW= 
80.0 Kips 

Spans less than 7.1' 



H LOADING: 

1f 

N 

HS LOADING: 
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H LOADING (H) 
Span 

GVW::: 40Kips 

Spans less than 26.5' 

HS LOADING (HS) 

GVW::: 72 -Kips 

x 
o 
c:ri 

o 

~r~ Span 

o 

Spans less than 23.9' 

14.0' I 14.0' 
r 

16.3333' 11.6667' 

I 28.0' 
7'" 

Spans 33.S' and greater 
10-11 

12.6' 1.4' 

14.0' 

Spans 26.5' 
and greater 

PLATED[ 
(Continued) 

10.5' 3.5' 

14.0' 

Spans 23.9' to 33.8' 



Plate IV 

DATA ON STANDARD DEFORMED REINFORCING BARS 

Obsolete Bar Cross-Sectional 
Designation Diameter area (Ab) 
(size in in.) Bar Designation (in. ) (in2) 

1/4 II 2* 0.250 0.05 
ell 3/8 1/ 3 0.375 0.11 $-I 
tU 1/2 1/ 4 0.500 0.20 ~ 

5/8 J..I II 5 0.625 0.31 '"tj tU 
§ 3/4 ~ II 6 0.750 0.44 
0 7/8 '"tj tI 7 0.875 0.60 ~ c:: 

1 :1 II 8 1.000 0.79 0 

1 ~ tI 9 1.128 1.00 
Q) 1-1/8 1110 1 .. 270 1.27 $-I ell 
tU J..I 1-1/4 1111 1.410 1.56 :1 tU 
O<~ 

C/) 

*#2 in plain round bars only. 

DATA ON STANDARD SEVEN-WIRE UNCOATED STRESS-RELIEVED 
PRESTRESSING STRANDS 

3/8 in. dia. 7/16 in. dia. 1/2 in. dia. 
Property ASTM Grade Type 270K ASTM Grade Type 270K ASTM Grade Type 270K 

Area 0.0799 0.0854 0.1089 0.1167 0.1438 0.1531 
(sq.in.) 

Minimum 
Ultimate 20,000 lb. 23,000 lb. 27,000 lb. 31,000 lb. 36,000 lb. 41,300 lb. 
Strength 

Initial 
Tension 14,000 lb. 16,100 lb. 18,900 lb. 21,700 lb. 25,200 lb. 28,910 lb. 

(70% ult) 
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PLATE V 

DECIMALS OF A FOOT FOR EACH 1/8th OF AN INCH 

INCH 0 1 2 3 4 5 

0 0 .. 0833 .. 1667 .2500 .. 3333 .4167 
1/8 .. 0104 ,,0938 .. 1771 .. 2604 .3438 .4271 
1/4 .. 0208 .. 1042 .. 1875 .. 2708 .3542 .4375 
3/8 .. 0313 ,,1146 .. 1979 .. 2812 .3646 .4479 
1/2 .. 0417 .. 1250 .. 2083 .. 2917 .3750 .4583 
5/8 .. 0521 .. 1354 .. 2188 .. 3021 .3854 .4688 
3/4 .. 0625 ,,1458 .. 2292 .3125 .3958 .4792 
7/8 .0729 .. 1563 .. 2396 .. 3229 .. 4063 .. 4896 

INCH 6 7 8 9 10 11 

0 .. 5000 .. 5833 .. 6667 .. 7500 .. 8333 .. 9167 
1/8 .. 5104 .. 5938 .. 6771 .. 7604 .8438 .9271 
1/4 .. 5208 .. 6042 .. 6875 .7708 .. 8542 .9375 
3/8 .. 5313 .. 6146 .. 6979 ~7813 ~8646 .9479 
1/2 .. 5417 ,,6250 ~7083 .. 7917 .8750 .. 9583 
5/8 .. 5521 .. 6354 .. 7188 .. 8021 .8854 .9688 
3/4 .. 5625 .. 6458 .7292 .. 8125 .8958 .9792 
7/8 .5729 .. 6563 .7396 .8229 .9036 .9896 

DECIMALS OF AN INCH FOR 
EACH 1/8TH OF AN INCH 

FRACTION DECIMAL FRACTION DECIMAL 

1/8 .. 125 5/8 .625 
1/4 .250 3/4 .750 
3/8 .375 7/8 .. 875 
1/2 .. 500 1 1.000 
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APPENDIX B 

11.1 Notation 

11.2 Glossary of Terms 



SECTION 11.1 - NOTATION 

AASHTO 

As 

A* s 

b 

c 

d 

DF 

DL 

e 

f· 1 

f'c 

American Association of State Highway and Transportation 
Officials 

Cross Sectional area of a reinforcing bar (in. 2 ). 
{Sec. 5.3.4, 6.3.4, 6.3.5. 

Cross-sectional area of reinforcing steel (in. 2 )tSec. 
503.4, 6.3.4, 6.3.5, 6.3.6. 

Area of prestressing Steel (Section 7.3.5). 

Area of reinforcement required for balanced condition of 
strain in ultimate strength design (in. 2 )(Sec. 5.3~4, 
6 .. 3 .. 4, 6 .. 3 .. 5). 

Area of reinforcement to develop compressive strength of 
overhanging flanges. of a T-Beam Section (in. 2 )(Sec. 
6 .. 3.5) .. 

Cross-sectional area of each leg of a stirrup (in.2) 
(Sec. 6.3.6, 7.3.6, 7.3.7). 

Width of the compression face of a member (in.) (Section 
7 .. 3 .. 5) .. 

Distance from the neutral axis of a member in flexure to the 
extreme compressive fiber .. (in .. )(Sec. 5.3.4,6.3.4, 6.3~5). 

Centerline. 

Distance from the extreme compression fiber to the centroid 
of tension reinforcement (in.). 

Distribution Factor. The fraction of a whe~l load that is 
to be applied to the stringer or beam (Sec. 4.3.4, 4.3.6, 
5.3.4, 6.3.5, 7.3.4). 

Dead Load.. Loads due to the weight of the components 
making up the structure. 

Eccentricity of prestressing force. Distance from centroid 
of prestressing force to centroid of channel (in.) ('Sec. 
7.3.4) • 

Initial Prestressing Force (psi) (Sec. 7 .. 3.4) .. 

Allowable bending stress for timber at inventory rating 
(psi.)(Sec. 2,,2, 4.3.3, 4.3.4, 4.3.6). 

Allowable bending stress for timber at operating rating 
(psi.)(Sece 2.2, 4.3.3, 4.3.4, 4 .. 3.6) 

Specified minimum compressive strength of the type of 
concrete being used. (psi)(Sec. 2.3, 2.4, 2.5) 
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SECTION 11.1 - NOTATION (CONT.) 

FOOT 

fls 

f* su 

fy 

GVW 

I 

j 

LLM 

LLM' 

LLV 

M'DL 

Florida Department of Transportation 

Ultimate strength of prestressing steel (Section 7.3.5). 

Average stress in prestressing steel at ultimate load 
(Section 7.3.5, 7.3.6, 7.3.7 

Allowable horizontal shear stress at inventory rating 
(psi.) (Sec. 2.2,4.3.5,4.3.7). 

Allowable horizontal shear stress at operating rating 
(psi.) (Sec. 2.2,4.5,4.7). 

Specified minimum yield point or yield strength of the type 
of steel being used. (psi)(Sec. 2.3, 2.4, 2.5) 

Gross Vehicle Weight. (kips) 

Impact factor (Section 5.3.4, 5.3.5, 6.3.5, 6.3.6, 7.3.4, 
7.3.6) • 

Moment of Inertia of a geometric shape about its neutral 
ax i s ( in. 4) (Se c. 4.4, 4.6, 7.4). 

Ratio of the distance between the centroid of the compres­
sive forces and the centroid of the tensile forces to the 
depth (d) in a flexural member. (Section 7.3.6,7.3.7). 

Applied live load moment (ft-kips) (Sec. 3.2) 

That part of M'u resulting from live load (ft-lbs)(Sec. 
5.3.5,6.3.6). 

Applied live load shear (kips)(Sec. 3.3) 

Available live load moment capacity at Inventory Level 
(Section 7.3.4). 

Available live load moment capacity at Operating Level 
(Section 7.3.5). 

Applied Dead Load Moment (ft.-lbs. or ft.-kips) (Sec. 
4.3.4, 4.3.6, 5.3.4, 6.3.4, 6.3.5,7.3.3). 

That part of Mlu resulting from dead load (ft-lbs)(Sec. 
5.3.5,6.3.6). 

Available live load moment capacity at Inventory 
Rating (ft.-lbs)(Sec. 4.3.3,4.3.4,4.3.6). 
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SECTION 11.1 - NOTATION (CONT.) 

Mlu 

Mu 

p* 

pef 

Pi 

p. 
1 

psf 

psi 

RF 

Available live load moment capacity at Operating 
Rating (fto-lbs)(Seco 4.3.3, 4.3.4, 4.3.6). 

Resisting Moment of a member at Inventory Rating 
(ft .. -Ibs)(Sec.4 .. 3 .. 3) .. 

Resisting Moment of a member at Operating Rating 
(ft .. -lbs) (Sec .. 4 .. 3 .. 3) .. 

The live load plus dead load moment applied in conjuction 
with maximum applied live load plus dead load shear. 
(ft-lbs){Sec .. 5.3.5, 6.3.6). 

Ultimate moment capacity of a member (ft-kips) (Sec. 
7 .. 3 .. 5) .. 

Number of design traffic lanes (Sec. 7.3.4). 

A*s/bd, ratio of prestressing steel (Sec. 7.3.5, 7.3.6, 
7 .. 3,. 7) " 

Pounds per cubic foot 

Available live load wheel capacity at Inventory Rating 
(k ips) ( Sec" 4 0 3 " 3 ) .. 

Prestressinq load (lbs .. ) (Sec. 7 .. 3.4) .. 

Prestress moment at end of channel section (in. lbs.). 

Prestress moment of midspan (in-Ibs) (Sec. 7.3.4). 

Available live load wheel capacity at Operating Rating 
(kips)(Sec. 4.3 .. 3). 

Pounds per square foot. 

Pound per square inch 

Rating Factor,. The ratio of the load carrying capacity of 
a member to the applied load. RF shall not be taken as 
greater than 1.0e 

Section modulus at the bottom of a channel section (in. 
(Sec .. 7 .. 3 .. 4) .. 

Section modulus at the top of a channel section (in-3) 
(Sec .. 793 .. 4) .. 

Thickness of cast in place concrete deck surface for a 
channel section .. 

Flange thickness of a channel section. 
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SECTION 11.1 - NOTATION (CONT.) 

VLLo 

VR· 1 

Vu 

w· 1 

x 

Allowable shear stress in concrete (psi.) (Sec. 5.3.5, 
6.3.6, 7.3.6, 7.3.7). 

Shear carried by concrete (kips) (Section 6.3.6, 7.3.6, 
7.3.7). 

Applied Dead Load Shear (lbs. or kips)(Sec. 4.3.5, 
4.3.7, 5.3.5, 6.3.6, 7.3.6, 7.3.7). 

Available horizontal shear capacity for live load at 
inventory rating (lbs)(Sec. 4.3.5, 4.3.7). 

Available horizontal shear capacity for live load at 
operating rating (lbs)(Sec. 4:3.5, 4.3.7). 

Resisting horizontal shear for operating rating (lbs) 
(Sec. 4.3.5, 4.3.7). 

Resisting horizontal shear for inventory rating (lbs.) 
(Sec. 4.3.5). 

Shear carried by the stirrups (kips) (Section 6.3.6, 
7.3.6). 

Ultimate shear capacity of a member (kips) (Sec. 5.3.3, 
6.3.6, 7.3.6, 7.3.7). 

Bottom width of the web for a channel section (in.). 

Nominal width of a channel section (in.). 

Web depth for a channel section (in.). 

Uniform Dead Load weight along a member (lb/ft.)(Sec. 
4.3.4, 4.3.5, 4.3.6, 4.3.7, 5.3.3, 6.3.3, 6.3.6, 7.3.3). 

Effective width of timber floor to be considered to sup­
port wheel loads. (Sec. 4.3.3}. 

Available live load capacity per foot at inventory rating 
(lb/ft.)(Sec. 4.3.4, 4.3.5). 

Available live load capacity per foot at operating rating 
(lb/ft.) (Sec. 4.3.4, 4.3.5). 

Dead Load per one foot strip of slab (lb/ft) (Sec. 6.3.3) 

Top width of the web for a channel section (in.). 

Distance from the support to the nearest axle load as 
defined in Sec. 3.3 (ft.). 

Distance from the centroid of a segment of a member to the 
centroid of the member. (Sec. 4.3.4, 4.3.6, 7.3.4). 
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SECTION 11.1 - NOTATION (CONT.) 

Yb Distance from the bottom of a prestressed channel to the 
neutral axis of a particular segment of the channel (in.) 
(Sec .. 7 .. 3.4) .. 

Yna Distance from the bottom of a member to its neutral 
axis. (in.)(Sec. 4.3.4, 4.3 .. 6), 7.3.4). 

Z Section Modulus (in. 3 )(Sec. 4.3.3, 4.3.4, 4.3.6). 

The angle describing the inclination of the stirrups with 
the longitudinal axis of the member (Sec. 6.3.6). 

B A factor describing the stress curve of a concrete flexural 
member as a function of Kd. (Sec. 5.3.4, 6.3.4, 6.3.5). 

cr c Allowable concrete stress in compression for a pre­
stressed member (psi .. ) (Sec. 7 .. 3 .. 4) .. 

cr t Allowable concrete stress in tension for a prestressed 
member (ps i .. ) ( Se c.. 7 .. 3" 4 ) " 

cr 1 Concrete stress at the top of the member at midspan due 
to applied prestress forces plus dead load. (psi .. ) (Sec. 
7 .. 3 .. 4) .. 

cr 2 Concrete stress at the bottom of the member at midspan 
due to applied prestress forces plus dead load (psi) (Sec. 
7 .. 3 .. 4) .. 

cr 3 Concrete stress at the top of the member at ends due to 
applied prestress forces (psi) (Sec .. 7.3.4). 

cr 4 Concrete stress at the bottom of the member at ends due 
to applied prestress forces (psi) (Sec. 7.3.4). 
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SECTION 11.2 - GLOSSARY OF TERMS 

Abutment - A substructure composed of stone, concrete, brick, or 
timber supporting the end of a single span or the extreme end 
of a multispan superstructure and, in general, retaining or 
supporting the approach embankment placed in contact there­
with. 

Allowable Unit Stress - As applied to the investigation of an 
existing structure in determining its adequacy for existing or 
prospective service; it is the stress per unit area of the 
material of the entire structure or any portion or member 
thereof which is determined to be a safe unit for service use, 
due consideration being given to the quality of the material, 
physical condition, the adequacy of the construction details or 
other physical factors incident or pertinent to the service 
conditions to which they are or will be subjected and, if 
necessary, to the conditions contemplated to exist in the event 
of repair, replacement or strengthening operations. 

Applied Live Load Moment - Moment resulting from the weight of the 
live loads (trucks). 

Applied Live Load Shear - Shear force resulting from the weight of 
the live loads (trucks). 

Bearing or Bearing Area - The region of the stringer, pour-in-place 
slab, channel flange, or T-Beam flange where the transmittal of 
the loads from the superstructure to substructure occurs. 

Bridge Inspection Data Report - The report prepared by the bridge 
inspector, recording the condition and physical dimensions of 
the structure. 

Cap - The topmost piece or member of a pile bent serving to 
distribute the loads uppon the piles and to hold them in their 
proper relative positions. 

Centroid - The geometric center of an object. 

Clear Span - The unobstructed space or distance between the sub­
structure elements measured, by common practice, between faces 
of abutments and/or piers. ' 

Cracking - Deterioration of concrete by a linear fracture of the 
concrete mass. 

Continuous Span - Span that is continuous over intermediate sup­
ports. 

Dead Load - Dead Load consists of the weight of the members compris­
ing the structure. 

Denominator - The part of a fractional equation below the line. 
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SECTION 11-2 - GLOSSARY OF TERMS tCont .) 

Deck - That portion of a bridge which provides direct support for 
vehicular and pedestrian traffic. The deck may be either a 
reinforced concrete slab or timber flooring. While normally 
distributing load to a system of beams or stringers, a deck may 
also be the main supporting member of a bridge, as with the, re­
inforced concrete slab type superstructure. 

Design Loading - The loading comprising magnitudes and distributions 
of wheel; axle or other concentrations used in the determina­
tion of the stresses, stress distributions and ultimately the 
cross sectional ar~as and compositions of the various portions 
of the bridge structure.. The design loading is fixed by speci­
fications and is very commonly composite rather than actual, 
but is predicated upon a study of various vehicle types. In 
rating bridges in this manual Hand HS trucks are used in the 
design loading cases. 

Distribution Factor - A numerical factor applied to the live load 
for the purpose of distributing the wheel loads (longitudinally 
or laterally) to the bridge members .. 

Flange - The portion of a beam which carries the compressive and 
tensile forces that comprise the internal resisting moment of 
the beam.. The flange extends transversely across the top and 
bottom edges of the web. 

Floor or Flooring - See Deck. 

Horizontal Shear - Shear along the axis of the member in the hori­
zontal plans.. In particular, this term applies to timber 
stringers where the shear strength along the grain is much less 
than the shear strength across the grain. 

Impact - A dynamic increment of stress equivalent in magnitude to 
the difference between the stresses produced by a static load 
when at rest and by a load moving in a straight line. 

Imeact Factor - A numerical factor applied to the live load for the 
purpose of providing for the effects of impact. 

~mEact Load - A load allowance or increment intended to provide for 
the dynamic effect of a load applied in a manner other than 
statically .. 

Inventory Rating - The load level that can safely utilize a struc­
ture an indefinite period of time, based on the load rating 
calculations .. 

Kie - A unit of force equal to 1,000 pounds .. 

Live Load - A dynamic load Such as traffic load that is supplied to 
a structure suddenly of that is accompanied by vibration, 
oscillation or other physical condition affecting its 
intensity .. 
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SECTION 11.2 - GLOSSARY OF TERMS (Cont.) 

Load Case - Representation of a truck that uses Florida highways. A 
load case is a particular set of axle loads and axle spacings 
designed to produce the greatest stresses in the bridge members 
for that given number of axles. 

Longitudinal Reinforcement - Reinforcement placed parallel with the 
centerline of a bridge. 

Loss in Section - A decrease in the cross-sectional area of a member 
due to deterioration or damage. 

Moment - The product of distance and force (or load) about a point. 

Moment of Inertia - A geometric property of an object defined as the 
integral over the beam section of each element of area multi­
plied by the square of its distance from the neutral axis. 

Neutral Axis - The axis of a member in bending along which the 
strain is zero. On one side of the neutral axis the fibers are 
in tension, on the other side in compression. 

Numerator - The part of a fractional equation above the line. 

Operating Rating - The absolute maximum permissible load level to 
which a structure may be subjected, based on the load rating 
calculations. 

Reinforced Concrete Beam - A member in which the tensile stresses, 
whether resulting from bending, shear, or combinations thereof 
produced by transverse loading, are by design carried by the 
steel reinforcement. The concrete takes compression (and some 
shear) only. 

Reinforcing Bar - A steel bar, smooth or with a deformed surface, 
which bonds to the concrete and supplies tensile strength to 
the concrete. 

Safe Load - The maximum loading determined by a consideration of its 
magnitudes and distributions of wheel and axle loads as produc­
tive of unit stresses in the various members permissible for 
service use, due consideration being given to the physical con­
dition of the structure resulting from its previous service 
use. 

Scaling - Deterioration of concrete by the gradual and continuing 
loss of surface mortar and aggregate over a widespread area. 

Section Modulus - The ratio of the moment of inertia of a member to 
the distance between the neutral axis and the outer compressive 
fiber of the member. 

Shear - The result of transverse loads or forces which tend to 
separate one part of the member from the other along a lateral 
plane. Shear is a scissor-like action. 
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SECTION 11$2 - GLOSSARY OF TERMS (Cont.) 

~mple Span - Span from end support to end support, with no inter­
mediate supportse 

Skew Anqle - As applied to oblique bridges; the skew angle, an~le of 
skew, or simply irskew" is the acute angle subtended by a line 
normal to the longitudinal axis of the structure and a line 
parallel to or coinciding with the alignment of its end. 

~J2alling - Deterioration of concrete by a localized separation and 
removal of a portion of the surface of the concrete revealing a 
fracture roughly parallel, or slightly inclined, to the con­
crete surface& Usually, a portion of the depression rim is 
perpendicular to the surface and often reinforcing steel is 
exposed .. 

Span - The distance center to center of the end bearings or the 
distance between the lines of action of the reactions. 

Stirrup - Name given to reinforcement placed perpendicular to, or at 
some angle of inclination with, the longitudinal axis of a 
mernber@ Stirrups serve the purpose of providing reinforcement 
against diagonal tension (shear). 

Strain - The distortion of a body produced by the application of one 
or more external forces and measured in units of length per 
unit length9 In common usage, this is the proportional rela­
tion of the amount of distortion divided by the original 
length .. 

Stress - The resistance of a body to distortion when in a solid or 
plastic state and when acting in an unconfined condition. 
Stress is produced by the strain (distortion) and holds in 
equilibrium the external forces causing the distortion. stress 
is measured in pounds or kips per unit area. Within the elas­
tic limit the strain in a member of a structure is proportional 
to the stress in that member. 

Stringer - A longitudinal beam supporting the brdige deck. 

Substructure - The abutments, bents, piers, or other constructions 
built up to support the span or spans of the superstructure. 

- The entire portion of a bridge structure which pri­
receives and supports the highway traffic loads and in 

turn transmits them to the substructure. That portion of the 
bridge which spans between supports. 

Transverse Reinforcement - Reinforcement placed perpendicular with 
the centerline of a bridge. 

Wearing Surface - (Wearing Course) A topmost layer or course of ma­
terial applied upon a roadway to receive the traffic service 
loads and to resist the abrading, crushing or other disinte­
grating action reSUlting therefrom. 
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SECTION 11.2 - GLOSSARY OF TERMS (Cont.) 

Web - The portion of a beam located between and connected to the 
--- flange. It serves mainly to resist shear stress. 

Wheel Guard - A timber piece placed longitudinally along the side 
limit of the roadway to guide the movements of vehicle wheels 
and safeguard the bridge railings and other constructions 
existing outside the roadway limit from collision with vehicles 
and their loads. 
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APPENDIX C 

12.1 Timber Deck and Stringer Superstructure 
Rating Forms 

12.2 Reinforced Concrete Slab Superstructure 
Rating Forms 

12.3 Reinforced Concrete T-Beam Superstructure 
Rating Forms 

12.4 Prestressed Concrete Channel and Slab 
System Superstructure Rating Forms 





TIMBER DECK AND STRINGER SUPERSTRUCTURE 

RATING FORMS 
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SECTION 12.1 - TIMBER DECK AND STRINGER SUPERSTRUCTURE 
INSPECTION DATA SHEET 

NOTE: 

1 .. These sheets should be completed in their entirety before 
continuing with the rating computations~ 

2~ Sketches of the bridge superstructure under Consideration 
should be made and dimensions, spacings, and direction of 
inspection should be shown thereon. These sketches should 
include a section and plan similar to Figures 2-1 and 2~2. 

By: Date: 

Bridge Name: 

Bridge No .. : Road No .. : County: 

Bridge Length = ft. Number of Spans = 

Span Length (~support to ~) = 
list each) --------

ft. (if different 

Overall Bridge Width (out-to-out) = ft. 

Roadway Width (curb to curb) = ft. 

Sidewalks: 

LEFT SIDE (looking in direction of inspection): 

Width = ft. 

Rail Size = in.. x in .. -----
Rail Post Size & Length = in. x in. 
x ft. 

Average Post Spacing = ft .. 
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SECTION 12.1 - TIMBER DECK AND STRINGER SUPERSTRUCTURE 
INSPECTION DATA SHEET (CONT.) 

RIGHT SIDE (looking in direction of inspection): 

width = ft. 

Rail Size = in. x in. -----
Rail Post Size & Length = in. x 
x ft. 

Average Post Spacing = 

Barrier Rails: Rail Size = in. x in. 

in. 

Rail Post Size & Length = in. x in. 
x ft. 

Average Post Spacing = ft. 

Wheel Guard: Width = in. 

Height = in. 

Wearing Surface: 

Deck: 

asphalt; thickness = in. 

concrete; thickness = in. 

Type; Strip (tongue & groove or dowled) or Plank 

Continuous over three or more stringers/or simple span be­
tween two stringers 

thickness = 
deterioration} 

in. (average thickness not considering 

thickness = in. (average thickness taking into 
account deterioration.) 

Width of Strip or Plank = in. 
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SECTION 12.1 - TIMBER DECK AND STRINGER SUPERSTRUCTURE 
INSPECTION DATA SHEET (CONT.) 

t 

STRINGER DA'rA: 

Stringer I' 
Number 

: 

Stringer 
Cross-Sectional 

Dimensions 
(Height and Width) 

(inches) 

I 

L." . 
I , 

~. 

~ I 

STRINGER DATA NOTES: 

Spacing Between 
Adjacent 

Stringers (ft. ) 

I 

1 ., Deterioration of the stringer should be accounted for by using an 
average height x width of the sound material. If interior deterior­
ation has occurred (the stringer is a "shell") the average exterior 
height x width along with the approximate interior height x width of 
deterioration and dimensions from center of deteriorated area to 
bottom of stringer should be recorded under "stringer cross-sec­
tional dim~nsions"e 
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SECTION 12.1 - TIMBER DECK AND STRINGER SUPERSTRUCTURE 
INSPECTION DATA SHEET (CONT.) 

2. The location of deteriorated sections as measured from the be­
g inning of stringer (as def ined by the di rection of inspec­
tion) should be noted. 

3. It should be specifically noted if a loss of stringer section 
has occurred near the end of the stringer. If no specific 
comments were noted in the Bridge Inspectors Report, it should 
be verified that the stringer has suffered no loss of section 
due to deter ioration or crushing, as this condi tion will be 
significant in the horizontal shear rating of the stringer. 

Material Strengths: 

Allowable stress in bending (fb) as determined by the Bridge 

Engineer* = psi. 

Allowable stress in shear (fv) as determined by the Bridge 

Engineer* = ------ psi. 

Allowable bending stress at inventory rating level (fbi) 

= fb = IL-___ .....LJ psi." 

Allowable bending stress at operating rating level (fbo) 

psi. 

Allowable shear stress at inventory rating level (fvi ) 

= fv = I~ ______ ~I psi 

Allowable shear stress at operating rating level (fvo) 

= 1.33 fv = psi. 

*Standard Specifications for Highway Bridges, Twelfth Edition, 
1977; Interim Specifications Bridges 1978, 1979 and 1980; Section 
T:TO.1 and Table 1.10.1A will be used in determining the allowable 
stresses for timber members when, in the judgment of a Registered 
Professional Engineer, the materials under consideration are sound 
and reasonably equivalent in strength to new materials of the 
grade and qualities that would be used in first class construction. 
When the materials are deemed substandard (by grading, manufacture, 
or deterioration) the allowable stresses shall be fixed by a 
Registered Professional Engineer. 
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SECTION 12.1 RATING OF TIMBER FLOORING 

Compute Dead Load (DL) per foot of flooring: 

Asphalt wearing surface = (thickness)(144 lb/ft3 )(1/12) 
= ( in.)(144lb/ft3 )(1/12) = lb/ft 

Concrete wearing surface = (thickness)(150 lb/ft3 )(1/12) 
= ( in.)(150 lb/ft3 )(1/12) = lb/ft 

Timber floor = (thickness) {50 lb/ft3 )(1/12) 
( in .. )(50 lb/ft3 )(1/12) = lb/ft 

Total DL = L"--__ ---' lb/ft 

Determine Effective Deck Span(s): 

s = Stringer Spacing 
s = fto 

but not greater than: 

('L to CL) 

(Stringer Spacing - Stringer Width)+(Floor thickness*) 
( )ft. + ( in. x 1/12) = ft. ----

So, s = L ft. 

*not includinq wearing surface 
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SECTION 12.1 RATING OF TIMBER FLOORING (CONT.) 

Determine Applied Dead Load Moment (M n Ll= 

MDL = (Total DL)(s)2(1/8) 
MDL = ( lb/ft.)( ft.)2(1/8) ft-lbs = 

Determine distribution of Wheel Loads on Flooring Parallel to Bridge: 

WF = Effective Width of Floor to be considered to support wheel load 

for Strip Floor WF = 4 x (Floor Thickness*) but not less than 5-1/2 II 

WF = 4 x lin. 

for Plank Floor WF = width of plank 

If WF come out less than 5-1/2, use 5-1/2 

Calculate Section Modulus (Z): 

= WF x (TF)2 
Z 6 

Z = 
in)( in)2 

------~6-------- = L_~ ____ ~ in. 3 

* Not including wearing surface 
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SECTION 12 .. 1 - RATING OF TIMBER FLOORING (CONT.) 

Calculate Resisting Moments: 

fbi x Z .. ) Inventory Resisting Moment (MRi) = 12 x (contlnulty factor * 

= ft-lbs. 12 = L ...... __ --' 

Operating Resisting Moments (MRo) fbo x Z 
= 12 x (continuity factor)* 

= 
12 = L ....... __ ---:. ft-lbs. 

*Note: If the flooring is continuous over stringers (i.e., the floor 
timbers span 3 or more stringers) the continuity factor is 1.25. If 
the flooring is not continuous over stringers (i.e., the floor timbers 
span between 2 stringers only) the continuity factor is 1.0. 

Determine Resisting Moments Available for Live Load: 

Available Live Load Inventory Moment 

(MLLi) = (MRi) (MDL) 
(MLLi) = ( ) - ( = [ ...... __ --1 ft-lbs. 

Available Live Load Operating Moment 

(MLLo) = (MRo) (MDL) 
(MLI.lo) = ( ) - ( = ft-lbs. 
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SECTION 12.1 - RATING OF TIMBER FLOORING (CONT.) 

Determine Available Live Load per Wheel (P) : 

For Inventory Rating: p. 4 x (MLLi) 
1 = (s)(1000) 

( 4 ) ( ) 
L p. Kips = ( )(1000) = 1 

For Operating Rating: Po 
4 x (MLLo) 

= (s)(1000) 

( 4 ) ( ) 
Po Kips = ( )(1000) = 

Calculate Inventory and Operating Ratings: 

The formula to be used to calculate the Inventory Rating for each 
loading type is: 

Inventory Rating 
Pi 

= lj2(max. axle load) (GVW) 

and the formula to be used to calculate the Operating Rating for 
each loading type is: 

Operating Rating 
Po 

= 1/2 (Max. axle load) (GVW) 

The Inventory and Operating Ratings should be calculated on separ­
ate sheets of paper for each loading type described in Section 3.2 
and entered in the "Summary of Ratings" table in Chapter 8 under 
the heading "Floor Rating". 
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SECTION 12.1 - MOMENT CAPACITY RATING OF AN EXTERIOR STRINGER 

Compute Dead Load DL per foot of Stringer: 

Rail: (Number of Rails)(Width)(Height)(50#/ft3 )(1/144) 

= } ( in .. ) ( in .. ) (50#/ft3) ( 1/144) = 

lb!ft. ------

Rail Posts: (Width) (Height) (Length) (post ~pacing)(50t/ft3)(1/144) 
= ( in .. )( in .. )( ft .. )(l/ ft.)(50#/ft. 3 )(1/144) = 

___________ lb/ft. 

Wheel Guard: (Width)(Height)(50#/ft(1/144) 

= ( in .. ) ( in .. )(50#/ft3 ){1/144) = 

lb/ft. ------
s = 1/2 (spacing between exterior stringer & first interior 

s tr inger, <L to <L) 

s = ft. -----

Wearing Surface: 

asphalt: (Thickness)(S)(144/ft3 )(1/12) 
( in .. )( ft,,)(144/ft3 )(1/12) = Ib/ft. -----

concrete: (Thickness)(S)(150#/ft3 )(1/12) 
( in.){ ft.)(150#/ft 3 )(1/12) = lb/ft. 

~---

Timber Deck: (Thickness)(S)(50#/ft3 )(/12) 
( in .. )( ft .. ){50#/ft3 )(1/12) = lb/ft. ----

Stringer: (Width)(Height)(50#/ft3 )(1/144) 
( in .. ) ( in .. ) (50#/ft3 ) ( 1/144) = lb/ft. ----

Total DL per foot of stringer (WDL) = 1 _____ Ib/ft. 
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SECTION 12.1 - MOMENT CAPACITY RATING OF AN EXTERIOR STRINGER (CONT.) 

Calculate Applied Dead Load Moment (MULl 

MDL = (1/8)(WDL)(Span Length)2 

= (1/8) ( lb/ft. ) ( ft.)2 = 

Compute Section Modulus (Z) of Exterior Stringer: 

ft. lb. 

Due to the nature of deterioration in timber members, two condi­
tions may exist: deterioration of the surfaces of the member, and 
internal ~eterioration. The computation of the section modulus is 
different for the two conditions; therefore, the deterioration 
condition should be determined and the section modulus calculated 
using the appropriate case below. Where no interior deterioration 
is present, use Case I. 

CASE I: No interior deterioration. Height and width are measure­
ments of the "sound" material, taking into account deterioration. 
The section modulus for the top of the stringer equals the section 
modulus for the bottom of the stringer. (ie. Ztop = Zbottom = Z). 

Z = (Width)(Height)2 
6 

Z = in. ) ( 
6 in. 3 

CASE II: Interior deterioration is present. Void size is to be 
approximated and represented by a void height, void width, and the 
distance from the center of the void to the bottom of the string­
er. Section modulus will be calculated for the "shell" of sound 
material. 

Yna = 

Yna = 

(1/2) (Width) (Height) 2 - (Void Width) (Void Height) (Dist. bot. stringer to ~ Void) 
(wldth)(Helght) - (Vold wldth) (Vold Helght) 

( 1/2) ( in. ) ( in. ) 2 - ( in.)( in.)( in. ) 
In. ) ( In.) - In.)( In.) 

in. 
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SECTION 12 .. 1 - MOMENT CAPACITY RATING OF AN EXTERIOR STRINGER (CONT.) 

CASE II (Continued) 

(Width) (Height)3 
10 Stringer == ------1~2~--------

in .. ) ( in .. ) 3 4 
in. 

== --------~~------ == 12 ------

Y 

(Void 
10 Void == 

== 

Stringer == Yna 

== 

Width) (Void Height)3 

12 

in .. ) ( in .. ) 3 
== 

12 

1/2 (height) 

in .. ) - 1/2 ( in.) == + 

,4 
In. 

----

Y Void == Yna - (dist. bot. stringer to ~ Void) 

== ( in .. ) - ( in.) == + in.* 

in.* 

Ina == (Io Stringer) (10 Void) + (Width)(Height)(Y Stringer)2 

- (Void Width) (Void Height)(Y Void)2 

* 

== in4) - ( in .. 4) + ( in .. )( in.)( in.)2 

- ( in .. )( in .. )( in .. )2 == in. 4 

If negative, the negative sign should be dropped. 
should be positive .. 

Both values 
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SECTION 12.1 - MOMENT CAPACITY RATING OF AN EXTERIOR STRINGER (CONT.) 

CASE II (Continued) 

Z = Ina 
bottom --Y-n-a--- = 

in.4 
----~--- =[ ~---------in. 

in. 3 

in.4 
Z = top 

Ina 
= -r( ~H":::'e-::-l=g't::"h-rt---n"Y-n-a'T") ~--~--------~--~ = in. - in.) 

Calculate Resisting Moments: 

CASE I: No interior deterioration. 

Inventory Resisting Moment (MRi) 

12 
in3 ) = I~ ______ ~I ft-lbs. = 

psi) ( 

( fbo) ( Z ) 
= 12 

Operating Resisting Moment (MRo) 

12 
in3 ) 

= ~I ______ ~I ft-lbs. = 
psi) ( 

CASE II: Interior deterioration is present. 

Inventory Resisting Moment (MRi) = 

(fbi){Ztop) (fbi)(Zbottom) 
smaller of or 

12 12 

psi) ( in3 ) 
12 = ft-lbs. = 

Use 
psi) ( in3 ) 

= ft-lbs. 12 
= 
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SECTION 12 .. 1 - MOMENT CAPACITY RATING OF AN EXTERIOR STRINGER (CON.T.) 

Operating Resisting Moment (MRo) = 

{f
b 

)(Z ) 
o top 

smaller of 12" 

= 

:::: 

lb/in2 )( 
12 

lb/in 2 )( 
12 

or 
( f bo) (Z bottom) 

12 

ft-lbs. ----

ft-lbs. -----

use C"""""--___ .....r. 

Determine Resisting Moments Available for Live Load: 

Available Capacity for Live Load Inventory Moment 

} - ( =c 1 ft-lbs. 

Available Capacity for Live Load Operating Moment 

) - ( = It.-.-__ ...... ft-lbs. 
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SECTION 12.1 - MOMENT CAPACITY RATING OF AN EXTERIOR STRINGER (CONT.) 

Calculate Inventory and Operating Moment Ratings: 

CASE I: Sidewalk at Exterior Stringer 

Available Live Load Capacity per ft. at Inventory Level Rating = (Wi) 

(W
1
') = 8 (MLLi) 

(Des. span Length)2 

= ____ 8~( ____ f_t~-~I-b-s~)- = 
( ft .. ) 2 

lb/ft. 

Available Live Load Capaci ty per ft. at Operating Rating = (Wo ) 

(Wo ) = (Des. 
8 (MLLo) 

Span Length)2 

.-l = 8( ft-Ibs) = lb/ft. 
( ft. ) 2 

Inventory Rating = 

W' ( lb/ft) !!..l.. = = L psf s ( tE) 

Operating Rating = 

!!o ( lb~ft) = L = psf s ( t) 

These Inventory and Operating Ratings are the same for all load­
ing types and should be entered in each row under "Exterior 
Stringer (Moment) II on the "Summary of Ratings" . table in Chapter 
8. 
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SECTION 12 .. 1 - MOMENT CAPACITY RATING OF AN EXTERIOR STRINGER (CONT.) 

CASE II: No sidewalk at exterior stringer. 

Determine distance from centerline of exterior stringer to centerline 
of wheel load (xl): 

Xl :::: 2' + Wheel Guard Width - 1/2 stringer width (only if outer 
face of stringer and wheel guard line up) 

in)(1/12) ( 1/2) ( 

Determine Distribution Factor (DF): 

DF :::: 

DF = 

Stringer Spacing - xl 

StrInger Spacing 

ft .. ) - ( 
( ft .. ) 

ft .. ) 
:::: 

Calculate Inventory and Operating Ratings: 

in .. )(1/12) 

The formula to be used to calcualte the Inventory Rating for each 

loading type is: 

Inventory Rating :::: ( L LM) ( 1 /2 ) ( D F ) ( 1 0 0 0 ) 

and the formula to be used to calculate the Operating Rating for each 

loading type is: 

Operating Rating 
= (MLLo) (GVW) 

(LLM) (1/2) (DF) (1000) 

The Inventorv and Operating Ratings should be calculated on separate 
sheets of paper for each loading type described in Section 2~2 and en­
tered in the "Summary of Ratings" table in Chapter 8 under the heading 
nExt .. Strinqp.r (Moment)" .. 
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SECTION 12.1 - SHEAR CAPACITY RATING OF AN EXTERIOR STRINGER 

Calculate Applied Dead Load Horizontal Shear (VnLl 

VDL = WDL[(Span Length)(1/2) - (x)] 

lb/ft. ) [( ft.)(1/2) - ( ft. ) ] 

'---_-.J lbs. 

Calculate Resisting Horizontal Shear: 

Inventory Resisting Horizontal Shear = (VRi) 

VRi = (2/3) (Stringer Width) (Stringer Height)(fvi) 

VRi = (2/3) ( in. ) ( in. ) ( ps i.) = I "'----_--.. lbs. 

Operating Resisting Horizontal Shear = (VRo ) 

VRo = (2/3) (Stringer Width) (Stringer Height) (fvo) 

VRo = (2/3) ( in. ) ( in. ) ( psi.) = I~ __ ~ lbs. 
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SECTION 12 .. 1 - SHEAR CAPACITY RATING OF AN EXTERIOR STRINGER (CONT.) 

Determine Resisting Horizontal Shear Available for Live Load: 

Available Live Load Inventory Horizontal Shear = (VLLi) 

lbs. lbs .. ) - ( lbs .. ) = :.....-__ ---1. 

Available Live Load :Operating Horizontal Shear = (VLLo ) 

Ibs,,) - ( 1 bs .. ) = 11.-__ --1. lbs. 

Calculate Inventory and Operating Horizontal Shear Ratings: 

CASE I: Sidewalk at Exterior Stringer 

Available Live Load Capacity per ft. at Inventory Rating (Wi) 

(W
1
') == _---..-= 2 (VLLi) 

(Span Length) 

2{ lbs} :: ft..-___ ....... lb/ft. ft .. ) 

Available Live Load Capacity per ft .. at Operating Rating (Wo ) 

(W
o

) = __ ~~_2~(_V~r.~r.~o~)~~_ 
(Span Length) 

2( lbs) :: 
ft. ) 
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SECTION 12.1 - SHEAR CAPACITY RATING OF AN EXTERIOR STRINGER (CONT.) 

Inventory Rating 

2 (Wi) ( lb/ft) c=:_==t Ib/ft2 
Spacing) = = (Stringer ( ft. ) 

Operating Ra ting: 

2 (Wo ) ( lb/ft) , ~ ~ :J Ib/ft2 
(Stringer Spacing) = ( ft. ) = 

These Inventory and Operating Ratings are the same for all loading 
types and should be entered in each row under "Ext. Stringer Hori­
zontal Shear)" on the "Summary of Ratings" table in Chapter 8. 

CASE II: No Sidewalk at Exterior Stringer 

Calculate Inventory and Operating Ratings: 

the formula to be used to calculate the Inventory Ra ting for 
each loading type is: 

Inventory Rating = (Vr.Lj)(GVW) 
( 1/4) [ ( .6) ( LLV) + (DF) ( LLV)] ( 1 a a a ) 

and the formula to be used to calculate the Operating Rating for each 
load ing type is: 

Operating Rating = (Vr.Lo) (GVW) 
(1/4) [( .6) (LLV) + (DF) (LLV)] (1000) 

The Inventory and Operating Ratings should be calculated on separate 
sheets of paper for each loading type described in Section 3.3 and 
entered in the "Summary of Ra tings" table, in Chapter 8 under the 
heading "Ext. Stringer (Horiz. Shear)". . 
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SECTION 12 .. 1 -MOMENT CAPACITY RATING OF AN INTERIOR STRINGER 

Compute Dead Load (OL) per foot of Stringer: 

s = 1/2[(Spacing of Stringer to Right) + (Spacing of Stringer to 
Left) ] 

s = 1/2[( ft .. ) + ( ft .. )] = ft. ------

Wearing Surface: 

Asphalt: (Thickness)(S)(144lb/ft3 )(1/12) 

= in .. ) ( ft .. )(144 lb/ft3 )(1/12) = ---- lb/ft. 

Concrete: (Thickness)(S)(150 lb/ft3 )(1/12) 

= in .. ) ( ft.)(150 lb/ft3 )(1/12) = lb/ft. ----
Timber Deck: (Thickness)(S)(50 lb/ft3 )(1/12) 

= in .. ) ( ft .. )(50 lb/ft3 )(1/12) = lb/ft. 

Stringer: (Width)(Height)(50 lb/ft3 )(1/144) 

= in .. ) ( in .. ) (50 lb/ft3 ) ( 1/144) = lb/ft. 

Total DL per ft. stringer (WDL) =1 lb/ft. 

Calculate Applied Dead Load Moment (MULl: 

MDL = (1/8) (WDL) (Span Length)2 

= (1/8)( Ib/ft) ( ft .. )2 = ft-lbs. 
:...----....:. 
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SECTION 12.1- MOMENT CAPACITY RATING OF AN INTERIOR STRINGER (CONT.) 

Compute Section Modulus (Z) of Interior Stringer: 

Due to the nature of deterioration in timber members, two condi tions 
may exist; deterioration of the surfaces of the member, and internal 
deterioration. The computation of the section modulus is di fferent 
for the two condi tions; therefore the deterioration condi tion should 
be determined and the section modulus calculated using the appropri­
ate case below. Where no interior deterioration is present use Case I. 

CASE I: No interior deterioration. Height and width are measure-

CASE 

Y 
na 

Y = na 

Yna = 

ments of the "sound" material, taking into account deteri­
oration. 

2 
Z = (Width) (Height) 

6 

Z = 
in. ) ( 

6 

2 
in. ) 

in .. 
3 

II: Interior deterioration is present. Void size is to be 
approximated and represented by a void height, void width 
and the distance from the center of the void to the bottom 
of the stringer. Section modulus will be calculated for 
the "shell" of sound material. 

2 
( 1/2) (Width) (Height) - (Void Width) (Void Height) (dist. bot. stringer to ~ Void) 

(WldEh) (HelgfiE) - (Vold Wldth} {Vold Helght) 

( 1/2 ) ( in. ) ( . ) 2 In. - ( in. ) ( in. ) ( in. ) 
In. ) ( In.) - In. ) ( In. ) 

in. 
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SECTION 12 .. 1 - MOMENT CAPACITY RATING OF AN INTERIOR STRINGER (CONT.) 

10 Stringer :::: 
(Width) (Height)2 

12 

in .. ) ( in .. ) 3 
:::: 

-----T~2--------------- :::: 

10 Void 
(Void width) (Void Height)3 

:::: 
-------------12~----------

in" ) ( in. ) 3 
:::: :::: 

12 

Y Stringer :::: Yna 1/2(Height) 

in.4 

:::: in .. ) :::: + 

in. 4 

in.* in .. ) - 1/2( ----

Y Void (dist. bot. Stringer to ~Void) 

:::: in .. ) - ( in .. ) :::: + in.* -----

Ina ::::: {Io Stringer}-(Io Void)+(Width)(Height)(Y Stringer)2 

- (Void Width) (Void Height)(Y Void)2 

Ina ::::: in4) - in.4) + ( in .. ) ( in. ) ( 

in .. ) ( in .. ) ( in .. ) 2 = in4 

Ina in .. 4 
3 Z :::: :::: :::: in. 

bottom Yna in .. 

Ina in. 4 
Z :::: :::: :::: ] in. 
top 1Height - Yna ) in .. in. ) -

in. ) 2 

3 

*If negative, the negative sign should be dropped. Both values 
should be positive. 
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SECTION 12.1 - MOMENT CAPACITY RATING OF AN INTERIOR STRINGER (CONT.) 

Calculate Resisting Moments: 

CASE I: No interior deterioration. 

Inventory Resisting Moment (MRi) = (fb~~(Z) 

= ~( __ ~l~b~/~i~n~._2~)~( ____ i_n_._3~) = C--~ ____ ~ 
12 -~ 

ft-lbs. 

Operating Resisting Moment (MRo) = 

= 

CASE II: 

Inventory 

smaller 

= 

= 

Operating 

smaller 

= 

= 

lb/in. 2 )( 
12 

ft-lbs. 

Interior deterioration is present. 

Resisting Moment (MRi) = 

of (fbi) (ZtoQ.) or (fbi) (ZbQttQm) 
12 12 

lb/in .. 2 )( in. 3 ) = ft-lb. 
12 

lb/in. 2 )( in. 3 ) = ft-lbs. 
12 

Resisting Moment (MRo) = 

of 
( fbo) ( Z tOQ) 

or (fbo) (ZbottQm) 
12 12 

lb/in. 2 )( in. 3 ) = ft-lb. 
12 

lb/in. 2 )( in. 3 ) = ft-lb. 
12 

12.1-22 

Use [ ft. Ibs. 

Use L ft.lbs. 



SECTION 12 .. 1 - MOMENT CAPACITY RATING OF AN INTERIOR STRINGER (CONT.) 

Determinin~ Resisting Moments Available for Live Load: 

Available Capacity for Live Load Inventory Moment 

) - ( ) :::: ft-Ibs. 

Available Capacity for Live Load Operating Moment 

) - ( :::: ft-Ibs. 

Determine Distribution Factor (DF) :::: 

. . (Roadway width) 
Number of desIgn traffIC lanes :::: . 12 

rounded off to the next lower number of lanes except roadway widths 
from 18 to 24 ft. shall have two design traffic lanes. 

ft .. ) 
design lanes 12 ft .. :::: use 

Based on type of floor and number of design lanes, determine Wheel 
Load Distribution Factor from Plate II in Appendix A: 

DF :::: 
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SECTION 12.1 - SHEAR CAPACITY RATING OF AN INTERIOR STRINGER 

Calculate Applied Dead Load Horizontal Shear (VnLl 

VDL = WDL[(Span Length)(1/2) - (X)] 

lb/ft. ) [ ( ft.)(1/2) - ( ft. ) ] 

lbs. 

Calculate Resisting Horizontal Shear: 

Inventory Resisting Horizontal Shear (VRi) 

VRi = (2/3) (Stringer Width) (Stringer Height)(fvi) 

VRi = (2/3) ( in. ) ( in. ) ( psi.) = lbs. 

Operating Resisting Horizontal Shear: 

VRo = (2/3) (Stringer Width) (Stringer Height) (fvo) 

VRo = (2/3) ( in. ) ( in. ) ( psi.) = lbs. 
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SECTION 12 .. 1 - SHEAR CAPACITY RATING OF AN INTERIOR STRINGER (,CONT.) 

Determine Resisting Horizontal Shear Available for Live Load 

Available Live Load Inventory Horizontal Shear 

(VLLi ) :::: (VRi) - (VDL) 

(VLLi) :::: ( lbs .. ) - ( lbs .. ) :::: lbs. 

Available Live Load Operating Horizontal Shear 

(VLLo ) :::: (VRo ) - (VDL) 

lbs,,) - ( lbs .. ) :::: (I..-.~ __ --I. lbs .. 

Calculate Inventory and Operating Horizontal Shear Ratings: 

The formula to be used to calculate the Inventory Rating for each 
loading type is: 

I t R t · ( V JJ L j ) ( GVW ) 
nven ory a Ing:::: (1/4) l(.6)(LLV + (DF){LLV)](lOOO) 

and the formula to be used to calculate the Operating Rating for 

each loading type is: 

.. ( V LLo ) (GVW) 
Operat1ng Ratlng:::: (1/4) [( .. 6) (LLVT + (DF) (LLV)] (1000) 

The Inventory and Operating Ratings should be calculated on separate 
sheets of paper for each loading type described in Section 3.3 and 
entered in the "Summary of Ratings" table in Chapter 8 under the 
heading "Int. Stringer (Horiz. Shear)". 
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c: 
0 .+= 
0 
u .... 

'U:; 

TYPE OF RATING I/) 

0 

u LOADING LEVEL 
0) 
c: 
"C 
0 
0 
...J 

@ Inventory 

Operating 

~ 
Inventory 

Operating 
Ol 
c: 

6iCJ 
,- Inventory 
"C 
0 
0 

Operating ...J 

-

OEJ 0 Inventory 0) 

Q) 

...J 
I Operating 

0 
"C .-

~ 
L.. Inventory 
..2 
l..L 

Operating 

~C5 ~ 
Inventory 

Operating 

( J .~ H 
Inventory 

"0 
0 Operating 
0 
..J 

c: 00 Inventory 
0» 
I/) 
Q) Operating 0 

Note: All ratings are in kips except exterior stringers with sidewalk loading in which the 
rating is in (lb./ft.2.). Design Loading for sidewalks is 851b.lU 2. 

SUMMARY OF RATINGS 
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REINFORCED CONCRETE SLAB SUPERSTRUCTURE 

RATING FORMS 

12.2 



SECTION 12 .. 2 - REINFORCED CONCRETE SLAB SUPERSTRUCTURE 
INSPECTION DATA SHEET 

NOTE: These sheets should be completed in their entirety before 
continuing wi th the rati'ng computations. 

By: Date: 

Bridge Name: 

Bridge No,,: -------Road No .. : Coun ty: 

Bridge Length: ft. Number of Spans: 

Span Length (~support to G. Support) = 
(if different, list eachf 

Overall Bridge Width = 

Roadway Width (curb to curb) = 

Sidewalk: Width = ft. 
Rail Size = in. x 
Rail Post Size & Length = 
Average Post Spacing = 

ft. 

in. 
in. x 

ft. 

ft. 

in. x 

Barrier Rails: Rail Size = 
Rail Post Size & Length = 
Average Post Spacing = 

in. x 
in. x 

in. 
in. x 

ft. 

Wearing Surface: 

Thickness = in. 

Concrete Slab: 

Thickness = in. 
Longitudinal Rein. (Bottom) Size Avg. Spacing = 
Longitudinal Rein. (Top) Size Avg. Spacing = 
Transverse Rein. (Bottom) Size Avg. Spacing = 

----

ft. 

ft. 

in. 
in. 
in 

Transverse Rein. (Top) Size Avg. Spacing = 
d = in. (distance from top of slab to centerline 

in. 
of 

bottom longitudinal reinforcing). 
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SECTION 12.2 - REINFORCED CONCRETE SLAB SUPERSTRUCTURE 
INSPECTION DATA SHEET (CONT.) 

Material Strengths: 

f'c (compressive strength of concrete) = 
(from contract plans*) 

fy (yield strength of reinforcing steel) = 
(from contract plans**) 

psi. 

psi. 

These unit stresses shall only be used when, in the judgement of 
a Registered Professional Engineer, the materials under consider­
ation are sound and reasonably equivalent in strength to new 
materials of the grade and qualities that would be used in first 
class construction. When the materials are deemed substandard 
(by grading, manufacture, or deterioration) the maximum yield 
stresses and compressive strength of concrete shall be fixed by 
the Registered Professional Engineer, based on the field investi­
gation, and shall be substituted for the previously given 
stresses. These stresses shall in no case be greater than the 
previously given stresses. 

* When the compressive strength of the concrete is unknown, flc may be 
taken as 3,000 psi., subject to the above paragraph. 

**When the Grade is given, or the steel is unknown, use the following 
yield stresses for reinforcing steel: 

Reinforcing Steel 

Unknown steel (prior to 1954) 
Structural Grade 

Intermediate Grade and unknown after 1954 
(GRADE 40) 

Hard grade (GRADE 50) 
(GRADE 60) 

12.2-2 

Yield Point (fy) psi 

33,000 
36,000 

40,000 
50,000 
60,000 



SECTION 12 .. 2 - DEA.DLOAD COMPUTATION 

Dead Load (DL) per linear foot for a one foot strip of slab: 

Barrier: 
(Rail Width)(Rail Height) 
( in .. )( in .. ){1/144) ::: ft.2 - ( 1) 

(Curb Width) (Curb Height) 
( in .. ) ( in.){1/144) ::: ft.2 -(2) 

(Rail Post Length) (Height) (Width) (l/Avg. Post Spacing) 
( ft .. )( in .. )( in .. )(l/ ft.)(1/144) 

::: ft. 2 -(3) 

Barrier Weight per foot ::: 

[(1)+(2)+(3)] (150 Ib/ft .. 3 ) (Number of Barriers)(1/0verall 
Bridge width) 

::: [( ft .. 2 )+( ft .. 2 )+( ft. 2 )] (150) ( 

( 1/ ft.) == 1"---__ ----" lb/ft. per one foot strip 

Asphalt Wearing Surface: 

(Roadway width)(144 lb/ft. 3 ) (Thickness) (1/0verall Bridge 
Width) 

::: ft .. )(144)( ino)(1/12)(1/ ft.) 

::: L Ib/ft. per one foot strip 

Concrete Slab: 

= 

(Thickness)(150 Ib/ft .. 3 ) 

in9)(1/12)(150) ::: [~_---' Ib/ft. per one foot strip 

Total DL per one foot strip (WDL ) =1 ~ ______ ~ lb/ft. 
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SECTION 12.2 - MOMENT CAPACITY RATING 

Calculate AEplied Dead Load Moment (MDT,): 

MDL = (1/8 )(WDL)(Span Length}2(1/1000) 

= (1 18 ) ( 1 b 1ft) ( ft. ) 2 ( 1 11 000) = c=:=_ -::J f t - kips 

Determine Area of Reinforcing Steel (As) to be used in computing 
Moment Capacity of Slab: 

actual As = (Ab)*(1/Avg. spacing for Longitudinal Reinf.}(12) 

= ( in.)(12) = c==-~ in. 2/ft. 

Calculate Asb: 

Asb 
.85 ( )(f'c)(d)(12 in. ) 87,000 

= 
( fy) 87,000 + fy 

.75 Asb 
(.75)(.85)( ) ( psi) ( in.)(12) 87,000 

= 
psrr-( 87,000 + ( 

.75 Asb = c=:= ___ ] in.
2
/ft. 

If, as most instances should, the actual area of steel (As) is 
less than the balanced steel area (Asb) use the lesser of 
the actual As or .75 Asb. 

If the actual area of steel (As) is greater than the balanced 
steel area (Asb)' compression controls the analysis and a 
professional engineer should be consulted. 

*Area of reinforcing bar, see Plate IV in Appendix A for area of 
bar, given the bar designation from the Inspection Data Sheet. 
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SECTION 12.2 - MOMENT CAPACITY RATING (CONT.) 

~~terrnine Ultimate Moment Capacity (Mu) of Member: 

M u ::: (As) (fy) (d) 
12 

(AS)2(fy)2 

'2 ( .. S 5 ) ( f I c) ( 1 4 4 ) 

Mu ::: 
. 2 
In,, ) ( ps i" ) ( in. ) { . 2 2( . 2 

[l_n_o _)_' ____ P_S_l_) ...... ] 
T2 

(1.7)( psi. )(144) 

Mu ::: ft-lbs)(1/1000} 

Mu ::: [ ~ ft-kips. 

Determine Impact Factor: 

I ::: 1 + [ 50 ] , but not greater than 1.30 
(Span Length + 125) 

I ::: 1 + [-:-(_~ 50 ] ::: 
ft. + 125) -

use I::: C=~ 

Determine Distribution Factor: 

Span Length ::: center to center of supports = 
greater than: 

ft. but not 

(~ to ~ of supports) - (Pier Cap Width) + (slab thickness) 

ft,,) - ( in .. )(1/12) + ( in .. )(1/12) 

::::; ft .. 

use span length = C::==_~1 ft. 

DF ::::; 4 + 0$06 (Span Length), but not greater than 7.0 

DF ::::; 4 + 0 .. 06 ft .. ) ::: 

use DF = ......,[_~_, 
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SECTION 12.2 - SHEAR CAPACITY RATING 

Calculate Applied Dead Load Shear (YuLl= 

VOL = (W
OL

) [(Span Length)(1/2) - (x)] (1/1000) 

VOL = 
lb) [ ( 
ft 

Determine Impact Factor 

50 
I = 1 + [(span Length) _ (x) + 125]' but not greater than 1.30 

50 
I = 1 + 

ft.) - ( ft.) + 125 
= , __ ; use I = ~ __ =. __ :1.....,\ 

Determine the Maximum permitted Shear Stress for the concrete slab 
iY.c.l: 

Method One: 

v = 2 ,--p-c-
c 

v = 2 , psI = psi 
c 

Method Two: 
[V + LLV d] 

As DL 
v = 1.9 rr'C + 2,500 [-] [------] ~- equation [A] 

c 12d M' u 
(V

DL 
+ LLV d) 

but not greater than 3.5 [fTC; and the quantity ______ ------
M'u 

shall not exceed 1.0 
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SECTION 12 .. 2 - SHEAR CAPACITY RATING (CONT.) 

First, compute M'u (the factored MOL + LLM occurring simul­
taneously with VOL + LLV'at the section being considered). 

contribution of M'OL to M'u: 

= (WDt.) (X)*(Span Length - x) 2 -

M'DL = Ib/ft.)( 
2 

ft. ) ( ft. - ft. ) 

MW

DL = ft-lbs .. 

Contributions of LLM' to Miu shall be determined by evaluating 
the moment resulting from the axle placements used to compute 
LLV for each loading case.. Shown below is a general equation 
to calculate the Live Load Moment for these axle placements. 
If the load case being examined has less than five axles on the 
span, sim~ly delete the parts of the equation pertaining to the 
unused axlesG Example: if three axles are being used, delete 

P4X PSX 
the terms -r-(L-x-a-b-c) and ~(L-x-a-b-c-d). 

This equation is to be evaluated for each loading case that was 
used in evaluating shear.. The variables x, a, b, c, & dare 
the same as those used in the shear calculations. 

P
1
X P

2
X P

3
X P

4
X P

4
X 

LLM v = ~(L-X)+~(L-X-a)+~{L-X-a-b)+~(L-X-a-b-c)+-r-(L-X-a-b-c-d) 

now, for each loading case compute the value of the expression: 

(V
DL 

+ LLV)d 

(M v + LLM I) 
OL 

The largest value is the one to be used in equation [A]; unless 
that value exceeds 100, in which case 1.0 should be used in equa­
tion [A] in place of that computed above. 

*x is from the live load shear computations completed as a part of 
Section 3,,3 
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SECTION 12.2 - SHEAR CAPACITY RATING (CONT.) 

Evaluating equation [A] 

lb/in + 2500[izr- in )] ( 
In) 

v = 
c 

but not greater 

therefore, vc = 

than 

[ 

lb/in 

3.5 .;--rrE 

= .; 1571n 

= lb/in 

lb/in. by method two. 

Calculate Ultimate Shear Capacity (Vu) of member: 

Vu = ( v c ) ( d ) ( 1 2 ) 

Vu = psi)( in.)(12 in.)(1/1000) 

Vu = C==_l kips 

Calculate Inventory and Operating Shear Ratings: 

Inventory Rating: 

[ ( 0 · 85) (Vu) _ V ] (l) (OF) 
1 • 3 OL 5 

RF = ---"(-1-"'1""'T2~) -rrr;'~r;--V9"T)-r(-I"") ---

Operating Rating: 

RF = 
[ ( 0 • 85) (Vu) 

I. 3 - VOL] (OF) 

( 1/2 ) (LLV) ( I) 
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"'_'_'._ .. _~ .... __ ~ ~_ .... ,_ ....... , •• ___ To. __ .... ,. <_ ....... . .... ~." ___ .". • ......... _~ ,' ..... ______ . _"A_~' 
.-,~ 

C 
0 

"-a:: 
01 
"~ 
'+-
.~ 

TYPE OF RATING II) 
0 

u LOADING LEVEL 
O'l> 
c 
-c 
0 
0 
.-J 

&J Inventory 

Operating 

Inventory 6£J Operating 
OJ 
c 

~ 
.- Inventory -c 
01 
0 

Operating ...J 

-

C0 
0 Inventory O'l> 
OJ 
.-J 

Operating 
101 
-c --

00:J Inventory Ib. 

.Q 
!J.. 

Operating 

ClLvC5 Inventory 

~ Operating 

IQ C H J Inventory 

"0 
0 Operating 
0 
.-J 

c 00 Inventory 
O'l> 

";:;; 
w Operating a 

Note: All ratings are in kips except exterior stringers with sidewalk loading in which the 
rati ng is in {lb. 1ft. 2 ). Design Loadi ng for sidewalks is 85 I b.lft 2. 

SUMMARY OF RATINGS 
-.. 
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REINFORCED CONCRETET-BEAM SUPERSTRUCTURE 

RATING FORMS 
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SECTION 12 .. 3 - REINFORCED CONCRETE T-BEAM SUPERSTRUCTURE 
INSPECTION DATASBEET 

NOTE: These sheets should be completed in their entirety before 
continuing with the rating computations. 

By: Date: 

Bridqe Name: 

Bridge No .. : Road No.: County: -------
Bridge Length: ft. Number of Spans: 

Span Length (~support to ~. Support) == 
(if different, list each) 

Overall Bridge Width == ft. 

Roadway Width (curb to curb) == 

Sidewalk: Width == fta 
Rail Size == in. x 
Rail Post Size'S;'Length == 
Average Post Spacing == 

in. 
in. x 

ft. 

ft. 

in. x 

in .. x in. 

ft. 

Barrier Rails: Rail Size == 
Rail Post Size & Length == 
Average Post Spacing == 

in. x in. x ft. 
ft .. 

Wearing Surface: 

Thickness == in .. 

Concrete Slab: 

Thickness = in. 
Longitudinal Rein. (Bottom) Size Avg. Spacing = in. 
Longitudinal Rein .. (Top) Size Avg. Spacing = ----rna 
Transverse Rein. (Bottom) Size Avg. Spacing = in 
Transverse Rein .. (Top) Size Avg. Spacing = in. 
d == ino (distance from top of slab to centerline of bot-

tom longitudinal reinforcing). 
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SECTION 12.3 - REINFORCED CONCRETE T-BEAM SUPERSTRUCTURE 
INSPECTION DATA SHEET (CONT.) 

Concrete Beam: 
in .. 

in .. 
Between Beams ft. 

Height = 
width = 
Spacing 
Tension Reinforcement (reinforcement in bottom of beam) 

size 
number of bars = 
d (distance from centroid of reinforcement to top of 
concrete slab) = in. 

Shear reinforcement in outer quaters of T-beam. 

stirrup size = 
stirrup spacing = 

Material Strengths: 

in. 

f'c (compressive strength of concrete) = 
(from contract plans*) 

fy (yield strength of reinforcing steel) = 
(from contract plans**) 

psi. 

psi. 

These uni t stresses shall be used when, in the judgement of a 
Registered Professional Engineer, the materials under consideration 
are sound and reasonably equivalent in strength to new materials of 
the grade and qualities that would be used in first class construc­
tion. When the materials are deemed substandard (by grading, 
manufacture, or deterioration) the maximum yield stresses and 
compressive strength of concrete shall be fixed by the Registered 
Professional Engineer, based on the field investigation, and shall 
be sUbstituted for the previously given stresses. 

* When the compressive strength of the concrete is unknown, ftc may 
be taken as 3,000 psi, subject to the above paragraph. 

** When the Grade is given or the steel is unknown, use the follow­
ing yield stresses for reinforcing steel: 

Reinforcing Steel 

Unknown steel (prior to 1954) 
Structural Grade 

Intermediate Grade and Unknown after 1954 
(GRADE 40) 

Hard grade (GRADE 50) 
(GRADE 60) 

12.3-2 

Yield Point (fy) psi 

33,000 
36,000 

40,000 
50,000 
60,000 



SECTION 12$3 - DEAD LOAD COMPUTAION 

Dead Load (DL) per linear foot for slab: 

Asphalt Wearing Surface: 

(Thickness)(144 Ib/ft3 )(1/12) 

= in.)(144 Ib/ft3 )(1/12) = ______ _ lb/ft per 1 ft. 
strip 

Slab: 

= 

(Thickness)(150 lb/ft3 )(1/12) 

in .. )(150 lb/ft3 )(1/12) = lb/ft per 1 ft. 
strip 

Total DL per foot per 1 ft. strip (WS
DL

) for Slab 

== L_ J lb/ft per 1 foot strip 

Dead Load Eer linear foot for T-beam: 

Barrier: 

(Rail Width) (Rai 1 Height) 

in Q ) ( in .. ) (1/144) = ft. 2 -(1) -----

(Curb Width) (Curb Height) 

in" ) ( in.)(1/144) = ft. 2 -(2) -----

(Rail Post Length) (Height) (Width) (l/Avg. Post Spacing) 

ft 0 ) ( in. ) ( in.)(l/ ft.)(1/144} 

= ft. 2 -(3) 
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SECTION 12.3 - DEAD LOAD COMPUTATION (CONT.) 

Barrier Weight per Foot: 

= [(1) + (2) + (3)] (150 Ib/ft3) {Number of Barriers) 
(1jNurnber of T-Bearn Sections) 

= [( ft2)] (150)( ) (1/ ft. ) 

= [ Ib per foot. 

Determine Nominal Flange Width (s): 

s = (Beam Spacing)(12) 

= ft){12) = in. 

Asphalt Wearing Surface: 

(S)(Thickness)(1441b/ft3 )(1/144) 

= in) ( in) =[ ........ __ ....... : I Ib/ft. 

Concrete Slab: 

(S){Thickness)(150 Ib/ft3 ){1/144) 

= in) ( in){150)(1/144) =L ___ ~_~ Ib/ft 
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SECTION 12.3 - DEAD LOAD COMPUTATION (CONT.) 

Beam: 

(Beam Width) (Beam Height)(150 lb/ft3 )(1/144) 

= in) ( in)(150)(1/144) = L,_--" lb/ft. 

Total DL per foot of T-Beam Section (W Dl = L ______ ~ lb/ft. 

12.3-5 



SECTION 12.3 - MOMENT CAPACITY RATING FOR SLAB 

Calculate Applied Dead Load Moment (M ): 
DL 

Effective Slab Span (8) = (Beam Spacing) - (Beam Width) 

s = ft) - ( in)(1/12) = ft .. 

= (1/10)(1/1000)( lb/ft)( 2 r-~ ] ft) = ft-kips 

Determine Area of Reinforcing Steel (As) to be used in computing 
---

Moment Capacity of Slab 

If, as most instances should, 
than the balanced steel area 
or .75 Asb should be used. 

the actual area of steel (As) is less 
(Asb)' the lesser of the actual As 

I f the actual area of steel (As) 
area (Asb)' compression controls 
engineer should be consulted. 

is grea ter than the balanced steel 
the analysis and a professional 

Actual As = (Ab)(1/Max. Spacing for Transverse Reinf.)(12) 

= in) (12) = _. ___ ~._ in2/ft .. 
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SECTION 12.3 - MOMENT CAPACITY RATING FOR SLAB (CONT.) 

Calculate Asb: 

.. 85( )(f'c)(d)(12) 87000 
(fy) - 87000-+ fy 

( .. 75)( .. 85)( ) ( ps i) ( 

ps i) 

in)(12) 87000 
-=-=--::::----

87000 + ( 

now, taking the lesser of the As or .. 75 A
sb

' As = C===~ in2/ft. 

Determine Ultimate Moment Capacity (Mu) of Slab: 

Mu = 

Mu = 

(A ) ( fy) ( d) 
s 

"---12--

. 2 
1n )( 

2 2 
(A ) (fy) 

s 
2( .85) (f'c) (144) 

psi) ( in) 
-----1 2---------

( in 2 ) 2 ( ps i) 2 
--=~-=--:-( 1 • 7) ( ps i) ( 1 44 ) 

Mu = ft-lbs ~ 1000 = r==--==-~ ft-kips. 
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SECTION 12.3 - MOMENT CAPACITY RATING FOR T-BEAM 

Calculate Applied Dead Load Moment(MDL ): 

2 
MDL = (1/8)(W

DL
)(sp an Length) (1/1000) 

M = (1/8) ( 
DL 

lb/ft)( ft)2(1/1000) = ft-kips 

Determine Effective Flange Width (s): 

s = Beam Spacing = 

But not greater than: 

Span Length 
4 

And not greater than: 

= 

Wb + 12(Slab Thickness) = 

4 

ft) (12 in./ft) = r ...... __ --' 

ft) 12 in 
ft. 

= 

in) + 12( in) = 

in. 

in. 

Use s = ~[ __ ~ _0.--1] in. 

Determine Area of Reinforcing Steel (As) to be used in computing 

Moment Capacity of the member: 

Actual As = (A
b

) (number of bars) 

(for reinforcement in bottom of beam) 

= ( 

Locate Neutral Axis: 

c = 

c = 

.~~(~AS.) ~! __ 
.85 (f'c) (S) (s) 

in2 ) ( 

.85 ( psi.) ( 

= 

psi.) 
= ) ( in. ) 

12.3-8 

in. 

REV. 0882 

in. 



SECTION 12 .. 3 - MOMENT CAPACITY RATING FOR T-BEAM (CONT.) 

If c is less than or equal to the slab thickness: 

Asb 
[ ,,85 ( 13) ( f I c) (d) (Wb) 87000 

::::: 

(fy) 87000 + fy 

) ( 
::::: 

psi)( in) in) 87000 
Asb 

[" 85 ( 
( psi) 

] 
[87000 + ( . ) ] pSI 

Asb ::::: in2 

If the actual steel area (As) is less than the balanced steel 
area (Asb), the lesser of the actual As or .75 Asb 
should be used. 

If the actual steel area (As) is greater than the balanced 
steel area (Asb)' compression controls the analysis and a 
professional engineer should be consulted. 

,,75 Asb ::::: 

now, taking the lesser of As or .75 Asb' As ::::: 

Determine Ultimate Moment Capacity (Mu ): 

a ::::: 
a ::::: 

(W) (c) 

( ) in) ::::: ____ _ 

( a) 
Mu ::: [( As) ( f y)] [( d ) - -2-] 

( in2 ) ( 

( 12) 
ps i)] [( 

ft-lbs -: 1000 ::::: 

12 .. 3-9 

in 

_(_ in)] 
in) - 2 

ft-kips 
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SECTION 12.3 - MOMENT CAPACITY RATING FOR T-BEAM (CONT.) 

If c is greater than the slab thickness: 

= .85 (f'c)(s-Wb)(slab thickness) 

fy 

085 ( ps i) ( 
= -----"._---

in - in) ( 
( psi) 

in) 

A = [o85(t3)(f ' C)(d)(Wb) 
sb fy 

87000 
87000'-'+ fy + Asf] 

[ 
( • 85) ( ) ( ps i) ( in. ) ( 

.75 Asb = .75 (--------.') -------
PSl. 

87000 
--87000+-( ----·psi) + ( 

, 2 
l.n. )] 

in. ) 

( in) 
-( -ifiT 

If the actual area of steel (As) is less than the balanced steel 
area (Asb)' the lesser of the actual As or .75 Asb should 
be used. 

If the actual area of steel (As) is greater than the balanced steel 
area (Asb)' a professional engineer should be consulted. 

now, taking the lesser of As or .75 A
sb

' As = [ ~ .~ in2 
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SECTION 12 ... 3 - MOMENT CAPACITY 'RATING FORT .... BEAM (CONT •. ) 

Determine Ultimate Moment Capacity (Mu) of T-Beam: 

::: 
.. 85( 

a == (S) ( c) 

a == ) ( 

. 2 
In 

psi) ( 

in) == 

) ( 

psi) 
in) 

in .. 

= in. 

M 
u 

::: [( 
. 2 
In 

. 2 
In )( 

in 
psi) ( in - --2-) + ( . 2) In 

psi) ( in -
in 1 

-2"--)] ( ------;y) 

ft-lbs -:- 1000 = ft-kips 
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SECTION 12.3 - MOMENT CAPACITY RATING FOR T-BEAM (CONT.) 

Determine Impact Factor (I): 

I = 1 + 
50 

Span Length + 125 ' but not greater than 1.30 

I = 1 + 
50 

= 
ft) + (125) 

Use I = C---:J 

Determine Distribution Factor (DF): 

Number of design traffic lanes 
Roadway Width 

= ---1"2---

rounded off to the next lower number of lanes except roadway widths 
of 18 to 24 feet shall have two design lanes. 

ft. ) 
12 ft. 

= Use C=== ___ :J design lanes 

Based on the number of design lanes, determine the Wheel Load Dis­
tribution Faction equation from Plate II in Appendix A: 

( ft.) ,= .-
DF = -( ---ref = .t-w __ =_~ 
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SECTION 12 .. 3 - SHEAR CAPACITY RATING FOR T-BEAM 

Calculate Applied Dead Load Shear (V): 
DL 

V
DL

::: (W
DL

) [(Span Length) (1/2) - (x)] (1/1000) 

V ::: 
DL 

lb/ft) [( ft .. )(1/2) - ( f t .. ) ] (1 / 1 00 0 ) 

Calculate Impact Factor (I): 

I ::: 1 + 

I ::: 1 + 
50 

ft.) + (125) 

I ::: Use I ::: C==-=:J 

Determine the maximum permitted Shear Stress for concrete (v): __ , __ . ______ , _____ ~ _______ ._. ______ ~ ____________ ___=c ..... 

Method One: 

V ::: 2 -------psI ::: 
c 

Method Two: 

v ::: 1 .. 9 "fTC + 2,500 
c 

A 
s -12d 

psi 

(V
DL 

+ LLV)d 

---M"'u--- ~ Equation [A] 

(V + LLV)d 

but not greater than 3 .. 5 .~ 
. DL 

and the quantIty ------------, M' u 

shall not exceed 1 .. 0. 
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SECTION 12.3 - SHEAR CAPACITY RATING FOR T-BEAM (CONT.) 

First, Compute M'u (the factored MDL + LLM occurring simultaneous­
ly with VDL + LLV at the section being considered). 

Contribution of M'DL to M'u 

M'DL = (1/2)(W
DL

)(x)(Sp an Length - x) 

M I = (1/2) ( 
DL 

lb/ft.)( 

M' 
DL 

= ft.-lbs. --------

ft. ) ( ft .. - ft. ) 

Contribution of LLM' to M'u shall be determined by evaluating the mo­
ment resulting from the axle placements used to compute LLV for each 
loading case. Shown below is a general equation to calculate the live 
load moment for these axle placements. If the load case being exam­
ined has less than five axles on the span, simply delete the parts of 
the equation pertaining to the unused axles. Example: If three ,axles 
are being used, delete the terms: 

P 4x Psx 
(L-x-a-b-c) and (L-x-a-b-c-d) • 

L L 

General Equation: 

P1 x P2x P3x P4x PSx 
LIM' = L(L-x) + L(L-x-a) + L(L-x-a-b) + L(L-x-a-b-c) + L(L-x-a-b-c-d) 

This equation is to be evaluated for each loading case that was used 
in evaluating shear. The variables x,a,b,c, and d are the same as 
those used in the shear calculations that were completed as a part of 
Section 3.3. 

Now for each loading case being evaluated, compute the value of the 
expression: 

(V
DL 

+ LLV)d 

(M' + LLM')' but not greater than 1.0 
DL 

Evaluating equation [AJ for each load case we obtain the value of Vc 
to be used for each load case. 
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SECTION 12 .. 3 - SHEAR CAPACITY RATING FOR T-BEAM (CONT.) 

Determine Shear carried by concrete: 

V :::: 
C 

psi) ( in .. ) ( in .. )(1/1000) 

Determine Shear carried by stirrups: 

Case I: Stirrups placed perpendicular to longitudinal axis of 

T-Beam .. 

v 
s 

:::: 
2(Av)(fy)(d) 
(SfTfOo(f) 

. 2 . . 
V :::: ~ ______ ln .. _~~ ______ ~~~~( _~_ln:.~ :::: C"==:J kips 

s (in .. )(1000) 

Case II - Stirrups placed inclined with the longitudinal axis 
of the T-Beam .. 

v 
s 

:::: 

V :::: 
S 

2(Av)(fy)(Sin + Cos )(d) 
--------(8)(1000)-·----

2( psi .. )( + 
( in .. )(1000) 

12 .. 3-15 
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SECTION 12.3 - SHEAR CAPACITY RATING FOR T-BEAM (CONT.) 

Determine ultimate shear capacity of T-Beam (Vu): 

kips) + ( kips) 

Vu = r==== ___ ,_J kips. 

Calculate Inventory and Operating Shear Ratings for T-Beam: 

The following formulae are to be used to compute the Inventory and 
Operating Shear Capacity Ratings for each load case. The Live Load 
Shear used in the formulae is from Section 3.2 of this manual. 
Notice that the numerator of the rating factor equations does not 
change for the different loading cases, therefore it will need to 
be calculated only once. The denominator changes and must be recal­
culated for each different loading case. As the Rating Factor (RF) 
is computed for each loading case it should be multiplied by the GVW 
to obtain the Rating Value. This Rating Value should then be 
entered under the appropriate type of loading in the "Summary of 
Ratings" table in Chapter 8 under the heading "Shear Rating for 
T-Beam" • 

Inventory Rating 

( 0 • 8 5) (Vu) 
[------ - V ] (3/5) 

1 .3 DL 
RF = 

( 1/2) ( DF) ( LLV) ( I ) 

Operating Rating 

(0 .85) (Vu) 
- V 

1 .3 DL 
RF = 

( 1/2) (DF) ( LLV) ( I ) 
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", ."~ '. "'~'.I- -.. • 'A· _, ~ •••• ~ ~. -, ... _. - -, . .. -..... . .. "'- .. -.~. .~ 

c: 
0. 
+::' 
0 

I ~ 
'+-
·iii 

TYPE OF .n RATING 0 

u LOADING LEVEL 0& 
c: 
"0 
0 
0 
....I 

G Inventory 

Operating 

6iJ Inventory 

Operating 
en 
c 

~ 
.- Inventory "0 
10 
0 

Operating ....I 

-

~ 
0 Inventory 0'1 
Q) 

...J 
Operating 

0 
"0 -- OJ C4VJ b. Inventory 
.Q 
lL. 

Operating 

Q[C5 Inventory 

~ Operating 

I 8 

0& ~ 
Inventory 

.s 
"'0 
0 Operating 
0 
....I 

c (]]D Inventory 
0» .;;; 
Q> 

Operating Q 

Note: All ratings are in kips except exterior stringers with sidewalk loading in which the 
rating is in (Ib./ft.'). Design Loading for sidewalks is 851b.lft 2. 

SUMMARY OF RATINGS 
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PRESTRESSED CONCRETE CHANNEL AND 

SLAB SYSTEM SUPERSTRUCTURE 

RATING FORMS 

12.4 



SECTION 12.4 - PRESTRESSED CONCRETE CHANNEL AND SLAB SYSTEM 
INSPECTION DATA SHEET 

NOTE: These sheets should 'be completed in their entirety before 
continuing with the rating computations. 

By: Date: 

Bridge Name: 

Bridge No,,: Road No .. : County: 

Bridge Length ::: fto Number of Spans = 

ft. Span length (CL to <L of support = 
(if different, list for each) ------

Overall Bridge Width = 

Bridge Width (curb to curb) = 

Sidewalk: Width = ft. 
Rail Size = in. x 
Rail Post Size & Length = 

ft .. 
Average Post Spacing ::: 

Barrier Rails: Rail Size = in. x 
Rail Post Size & Length = 

ft. 
Average Post Spacing = 

Curb Block: height x width = 

Wearing Surface: asphalt; thickness = 
concrete; thickness = 

in. x 

ft. 

ft. 

in. 
in. x 

ft. 

in. 
in. x 

in. 
in. 

ft. 

in. 

Cast in place concrete deck surface: thickness = 

transverse reinf. = # ---- at 
at longitudinal reinf. ::: # ----

or, WWF ::: 

12 .. 4-1 

in. spacing. 
in. spacing. 

in. x 

in. x 
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SECTION 12.4 - PRESTRESSED CONCRETE CHANNEL AND SLAB SYSTEM 
INSPECTION DATA SHEET (Continued) 

Prestressed Channel Section: 

Number of Channels = 

Thickness of cast in place concrete deck surface = 

Flange thickness = in. 

Web depth = in. 

Web width at top = in. 

Web width at bottom = in. 

Web spacing = in. 

Nominal channel width = in. 

Strand locations at ends: 

Distance from bottom of web to 1st strand = 
Distance from bottom of web to 2nd strand = 
Distance from bottom of web to 3rd strand = 
Distance from bottom of web to 4th strand = 
Distance from bottom of web to 5th strand = 

Strand locations at mid span: 

Distance from bottom of web to 1st strand = 
Distance from bottom of web to 2nd strand = 
Distance from bottom of web to 3rd strand = 
Distance from bottom of web to 4th strand = 
Distance from bottom of web to 5th strand = 

12.4-2 
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SECTION 12 .. 4 - PRESTRESSED CONCRETE CHANNEL. AND SLAB SYSTEM 
INSPECTION DATA SHEET (Continued) 

Prestressing Strand Size: in. diameter; Grade 

(270 k high-strength or 2S0k ASTM designation) 

Initial Tensioning Load lbs. each 

Concrete Strength = ------ psi. (for prestressed channels) 

Concrete Strength = ------ psi. (for cast in place concrete deck) 

Shear Reinforcing (Stirrup$): 

Side View of Channel 

Stirrup Spacing = in. 
Stirrup Bar Size = outer 1/4 

( 1 ) fy (yield strength of steel) = 
(From contract plans 1 ) ------- ps i. 

middle 1/3 
( 2) 

Stirrup Spacing = in. 
Stirrup Bar Size = 
fy (yield strength of steel) = 
(from contract plans) 

-~---
psi. 

'When the Grade is given, or the steel is unknown, use the following 
yield stresses for reinforcing steel: 

Reinforcing Steel 

Unknown steel (prior to 1954) 
Structural Grade 

Intermediate Grade and unknown after 1954 
(GRADE 40) 

Hard Grade (GRADE 50) 
(GRADE 60) 

12 .. 4-3 

Yield Point (fy) psi 

33,000 
36,000 

40,000 
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60,000 



SECTION 12.4 - CALCULATION OF DEAD LOAD PER LINEAR FOOT OF CHANNEL 

Calculate Barrier Area: 

Barrier: (Rail 
( 
(Curb 
( 
(Rail 
( 

Width) (Rail Height) 
in.)( in.)(1/144) = ft.2 

Width) (Curb Height) 
in.)( in.)(1/144) = ft.2 

Post Length) (Height) (Width) (1/Ave. Post Spacing) 
ft.)( in.)( in.)(1/ ft)(1/144) 

= ft.2 

Barrier Area = ft.2 

Barrier Dead Load per Foot: 

= (Barrier Area)(150 lb/ft. 3 ) (Number of Barriers) (1/Number of 
Prestressed Channels) 
ft.2) (150) ( ) (1/ = 11-.. __ --1. lb/ft. = 

Asphalt Wearing Surface Dead Load per foot: 

= Roadway Width)(144 lb/ft3) (Thickness) (1/Number of Prestressed 
Channels) 

= ( ft.)(144)( in.)(1/12)(1/ ) = 1'--__ --r.1 1 b/ ft. 

Cast In Place Concrete Deck Surface Dead Load Per Foot: 

= (Thickness of Cast-In-Place Concrete Deck Surface) (Nominal Channel 
Width)(1/144)(150 lb/ft3 ) 

= ( in. ) ( in.)(1/144)(150) = 11.-__ ----" lb/ft. 

Channel Dead Load Per Foot: 

Channel area = (Flange Thickness) (Nominal Channel Width) + [(Web 

Width at Top) + (Web width at Bottom)] (Web Depth) 

= in. ) ( in.) + [( in.) + ( in. )] ( in. ) 

= 
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SECTION 12.4 - CALCULATION OF DEAD LOAD PER 
LINEAR FOOT OF CHANNEL (CONT.) 

Channel Dead Load per foot = (Channel Area)(1/144)(150 lb/ft. 3 ) 

= in. 2 )(1/144)(150) = 
--[bitt. 

Dead Load on Channel Only Per Linear Foot (WDL 1) 

WDL l = (Channel DL) = (Cast in place slab DL) 

Ib/ft) + ( lb/ft) = __ ._~lb/ft 

Dead Load on Composite Section Per Linear Foot (WDL2) 
.... ------------,~----,---.-.-,-------.--,,~-------------- .. --

WDL2 = (Barrier DL) + (Asphalt Wearing Surface DL) 

Ib/ft) + ( lb/ft) = _' __ lb/ft 

Total Dead Load per linear foot of channel (EWDL ) 

Barrier DL + Asphalt Wearing Surface DL + Channel DL + Cast In 
Place Concrete Deck Surface DL 

Ib/ft .. )+( lb/ft.)+( Ib/ft.)+( Ib/ft) 

= Ib/ft .. 
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL 
(Considering Servicibi1ity Requirements) 

LOADS AND STRESSES ON CHANNEL ONLY: 

Calculate Applied Dead Load Moment(MDL1): 

MDLl = (1/8)(WDL1 ) (Span Length)2(12) 2 
MDLl = (1/8) ( lb/ ft. ) ( ft.) (12) = I!..---__ ---.!I in-lbs. 

Enter MDLl in the appropriate space in the table on sheet 12.4-10. 

Compute Section Properties for Channel Only: 

Area of 1 (AI) = (Wb) (Wd) = in. ) ( in. ) = in. 2 

Area of 2 (A2 ) = (Wt ) (Wd) = in.) ( in. ) = in. 2 

Area of 3 (A3 ) = (Wc ) (Tf) = in. ) ( in. ) 

Moment of Inertia*(I1) of 1 = (Wb)(Wd)3(2) 
36 

= ( in. ) ( 
36 

(Wi) (Wd)3 
: 

Moment of Inertia (I2) of 2 = (2 ) 
36 

= in. ) ( 
36 

Moment of Inertia (I3) of 3 = (Wc ) (Tf)3 

12 

= ( in. ) ( 
12 

= in. 

Channel area = in. 

in. ) 3 (2 ) = in. 4 

in. ) 3 (2) = in.4 

in.) 3 = in.4 

* For those interested in additional detail relating to calculation of 
moments of inertia, reference is made to Elements of Strength of 
Materials, p. 346. 
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SECTION 1204 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CaNT'.) 

SECTION PROPERTIES OF CHANNEL ONLY (Cant.): 

y = 1/3(W
d

) = 1/3 in. ) = in. 
bl 

y = 2/3(W
d

) == 2/3 in 0) = in. 
b2 

Yb3 == W + 1/2 (Tfl = d 
in. ) + (1/2)( in. ) = in. 

(AI) (Ybl ) + (A
2

) (Yb2 ) + (A
3

) (Y
b3 

) 

Y = 
na Al + A2 + A3 

Y 
ino

2
)( in. ) + ( in. 2) ( in. ) +( in.

2
)( in. ) 

= in .. 2) in.2) ( in.2) na ( + + 

=1 ] in$ 

Now, the moment of inertia of the prestressed concrete channel section 
(Ina) equals: 

I + I + I + A (Y . - y
b1

)2 + A (Y - Yb2)2 + A (Y _ Y )2 
1 2 3 1 na 2 na 3 b3 na 

I = in~4)+( in.
4

)+( in.
4 )+( in.

2
) ( in. -

na 

+ in 0 2 ) ( ine - in. ) 2+( in. 2) ( in. -

4 
::::: in G 

Section modulus at the top of the channel (ST): 

s = 
T 

I 
na 

ST = "(W + T - Y ) 
d f na 

. 4) l.n. 
~----~~--~----~--~--~----~~------------- = in e) + ( in . ) ( in 0 ) '-----..... 
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CONT.) 

SECTION PROPERTIES OF CHANNEL ONLY (Cont.): 

Section modulus at the bottom of the channel (SB) 

Ina 
SB = Yna 

( in.4) I I 3 SB = in. ( in.r = 

SB and ST should be entered in the appropriate spaces in the table 
on sheet 12.4-10. 

Calculate Initial Prestressing Load (Pi): 

Pi = (Number of Strands) (Tensioning Load) 

) ( lbs.) = lbs. 

Calculate Initial Prestress (fi): 

- Pi 
fi =Channel Area = 

(- ) lbs. 
= I - I psi* l..--____ .....! in. 2 

This value, including the minus sign, should be entered in the approp­
riate spaces in the table on sheet 12.4-10. 

Determine Prestress Moment (Pie) at Midspan: 

Yl = 

Yl = 

Yl = 

NOTE: 

2(dim.l + dim.2 + dim.3 + dim.4) 

2( 

1. 

2 . 

(total number of strands) 

in. + in. + in. + in. ) 

in. 

Dimensions 1,2,3 and 4 are illustrated on the opposite 
page. 
If there are less than 4 rows of strands, enter zero 
for the dimension of unused rows. 

* The sign convention used in this manual is (-) for compression and 
(+) for tension. 
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CONT.) 

STRESSES ON CHA.NNEL ONLY: 

e1 == Yna - Yl 

in e) - ( in .. ) == 

Pie
l 

== (Pi)(e
l

) 

== ( lbs . ) ( in .. ) 

== 1 in-lbs. 
Determine Prestress Moment (P

i
e

2
) at Ends: 

2{dim.1 + dim.2 + dim.3 + dim.4) 
Y2 == (Total Number of Strands) 

2 ( in .. + in. + in. 
Y2 == ( ) 

Y2 == in. 

e2 == Yna - Y2 

e2 == in. ) - ( in .. ) == 

Pi e 2 == (Pi) (e2) 

== Ibs .. ) ( . in .. ) 

== in-lbs. 

+ 

Determine Fractional Loss of Prestress (a): 

in 0 

in .. ) 

in. 

A*s == (Number of Strands) {Area of Strands)* 

== ) ( in2 ) == 

45,000 A*s 
a = pi 

45,000 in.2) 
a == == 

( lbs. ) 

*Strand sizes and properties are tabulated for common strand 
sizes on Plate Iv in Appendix A. 
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- ------------ ------ ------------------------------------------ -

Item 

Prestress 
Force 

Prestress 
~~oment at 
Midspan 

Prestress 
Moment at 

Ends 

Loss of 
Prestress 

Force 

Dead 
Load 

TOTALS 

Item 

Prestress 
Force 

Prestress 
Moment at 

Ml dspan 

Prestress 
Moment at 

Ends 

Loss of 
Prestress 

Force 

Dead 
Load 

TOTALS if 

Section 
Modulus 

Section 
Modulus 

Moment 

(In-Ibs.) 

Moment 

(In-Ibs.) 

LEGEND FOR SUr·~1/AAY OF STRESSES 

At Midspan 

Top Bottom 

SUV~ARY OF STRESSES (In psi.) 

At Midspan 

Top Bottom 

-II .... 'hen totaling the columnS I pay strict attentIon to (+) and (-)slgns. 

-------------------~ 

Top 

P e 
I 2 

S 
T 

Top 

At Ends 

Bottom 

- (P e ) 
J 2 

At Ends 

S 
B 

Bottom 

REV. 0882 



SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVE.L (CONT.) 

COMPUTE SECTION PROPERTIES OF THE COMPOSITE SECTION: 

Reduce the thickness of the east in place slab by 1/4" to account 
for scaling 

Thickness of Cast Iconcrete Strength of Slab 
= [ 

Adjusted ~ 

In Place Slab {Concrete Strength of Channel 

in. - · 25 inn =U ~~ ps~J= in. 
JW PSl. 

Area of 4(A4) :::: (We) (Td ) :::: in) ( in) = in. 2 

Moment of Inertia of 4 (14) = (We) (Td}3 - in) { in)3 = 

12 ( 
in4 

in) + ( in) + 1/2 ( in) = in ---
(Area of Channel) {Yna Channel + (A4) (Yb4) 

Yna camp :::: 

(Area of Channel) + (A4) 

= in) + ( in) = in. Yna camp in2 ) in2 ) ( -----

The moment of 

Ina comp :::: Ina 

Ina camp G ( 

in2 ) + in2 ) 

Inertia of the composite section 

+ I4+(Area of Channel) (Yna camp 

A4(Yb 4 - Yna comp)2 

in4) + ( in4) + ( 
( in2 ) ( in-

in4 Ina comp = -----
Section Modulus at the top of the channel 

ST comp :::: Ina comp / (Wd + Tf - Yna camp) 

ST camp = in4 )/( in + in in} 

Section Modulus at the bottom of the channel 

SB comp :::: Ina comp / Yna camp 

SB comp = in4) / in) 

12.4-11 
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CONT.) 

LOADS AND STRESSES ON COMPOSITE SECTION: 

Calculate Applied Dead Load Moment (MDL 2): 

MDL2 = (1/8) (WDL2) (Span Length)2 (12) 

MDL2 = (1/8) Ib/ft) ( ft)2 (12) = in-lbs ----
At mid-span the corresponding stresses are.: 

Top of Channel, 01 comp = MDL2 = ( in-lbs) 
ST comp =~(---------~i-n~3~) = psi 

------
Bottom of Channel, 02 comp = MDL2 = { 

SB comp = ( 
in-lbs) = 

in3 ) 
psi ----_. 

Now combining these with the stresses already in the channels 
(Page 12.4-10) yields. 

At midspan: 
Top of Channel, °1 Total = °1 + °1 comp 

= psi) + ( psi) = psi ----_. 
Bottom of Channel, °2 Total = °2 + °2 comp 

= psi) + ( psi) = psi ----' 

At ends: 
Top of Channel, Total = °3 (page 12.4-10) = psi ------' 

Bottom of Channel, Total = °4 (page 12.4-10) = psi ------
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SECTION 12,.4 - MOMENT CAPACITY RATING AT INVENTORY L'EVEL (CONT.,)., 

Allowable Maximum Unit Stresses: 

Allowable compression (0 ): 
.C 

Allowable in tension (0 ) 
t 

psi) = I -
=---------' 

for a coastal environment (over salt water) 

psi. 

o ::::: 3 
t 

psi ::::: 1+ L--___ ---' psi 

or g a non-coastal environment 

::::: 61 fie::::: 61 psi = , + 1 psi 
"-----~ 

Determine Available Moment Capacity for Live Load{Mai): 

Available Moment Capacity for the two conditions shown below should 
be computed.. The controlling condition for available Live Load 
Moment (Mai) is the lower value of equations 1 or 2. The 
stresses °3 and °4 represent the stresses in the ends of the 
member due to, prestressing forces. Stress 03 should not be 
greater than °t and °4 should not be greater (in absolute 
value) than crce If either °3 or °4 exceed the allowable 
stress, a special note should be placed on the Summary of Ratings 
Table as follows: 

(J 

1 

liThe stresses introduced at the ends of the members due to 
prestressing forces exceed the allowable stresses." 

°3 and °4 are the summary of stresses 
due to and all dead loads as calculated on previous 

s @ 

Include (-) and (+) signs in all calculations. 

IQ [°1 Total - °c] (ST camp) (1/12000) 

= [( psi) - psi)]{ in3 )(1/12000) 

= I 1ft-kips 
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CONT.) 

2. [<1t - <12 Total] (SB comp) (1/12000) 

= [( psi.) - ( psi)]( 

1 ft.-kips 
!....-----! 

= 

And, controlling condition (M i) = 
a 

Determine Impact Factor (I): 

in. 3 )(1/12,000) 

ft-kips. 

50 
I = 1 + [ )], but not greater than 1.30 

(Span Length + 125' 

50 
I = 1 + [-.-( ----,------:),.--..............,-;-) ] 

ft. + 125 
= 

use I = r 
!....------' 
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SECTION 12 04 - MOMENT CAPACITY RATING AT INVENTORY L.EVEL (CaNT.) 

Determine Distribution Factor (DF): 

Number of Des T ff ' L (N) (Roadway Width) ra lC anes == 
L 12 

rounded off to the next lower number of lanes except for roadway 
widths of 18 to 24 feet use two design traffic lanes. 

ft) 
== I design lanes A--___ -! 

Nc == number of channels in span == 

c = 2~2(over~11 Bridge Width) 
Deslgn Span Length 

ft" 
== 

If c is less than or equal to 300: 

DF == 
NL 

N [5 + -- + (3 -
c 10 

12(N ) + 9 
L 

2NL 2 
-~)(l -~) ] 

7 3 
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SECTION 12.4 - MOMENT CAPACITY RATING AT OPERATING LEVEL 
(Considering Strength Requirements) 

Begin by computing the following parameters: 

Wc = nominal channel width = in. 

(From Section 2.5) 

= in.) - ( in.) + ( in.) + ( in. ) 

= in. 

A* = (Number of Strands) (Area of Strands) * s 

= ) ( in.2) = in. 2 

A* . 2) 
p* 

s l.n. 
= = = 

(Wc) (d) in. ) ( in. ) 

fls Ultimate Strength Per Strand 
= Area Per Strand 

( 
= ( 

lb. ) 
Ib/in. 2 = 

* Strand areas and properties are tabulated for common strand 
sizes on Plate IV in Appendix A. 
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SECTION 12<14 - MOMENT CAPACITY RATING AT OPERATING LEVEL (CONT.) 

f* = (£'8)[1 _ (0.5(p*)(f'S)] 
8U flc 

= psi.)[l 
(0.5)( ') ( 

psi) 
psi)] 

psio ----
CHECK MAXIMUM STEEL PERCENTAGE: 

p* f* sui f I C .:s. .. .30 

( ) ( psi)/( psi) = 

Compute Ultimate Moment Capacity (Mu): 

IF STEEL PERCENTAGE ~ .30 

( 0 .. 6 ) (p * ) (f* ) 
Mu = A* f* d[l _ su ] 

8 au flC 

Mu = ( in2 ) ( psi) ( in) [1 -
(0.6)( ) ( psi)] 

psi) 

in-1bs ~ 12,000 = '--___ --I ft.-K Mu = 

IF STEEL PERECENTAGE >030: 

Mu = e25 f'cWcd2 

Mu = .25 Co psi) ( in) ( in)2 (1/12000) = ft. k. ---
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SECTION 12.4 - SHEAR CAPACITY RATINGS FOR OUTER QUARTERS 
OF CHANNEL 

Calculate Applied Dead Load Shear (VDL): 

(LWDL ) (Span Length) 1b/ft.)( ft. ) v = DL --~~~~-------- = ------------~----------4(1000) 4000 

v = '----___ ---', kips DL -

Compute Impact Factor (I): 

1=1 + 
50 

(3/4) (Span Length) + 125 ' but not greater than 1.30 

50 
1=1 + 

(3/4) ( ft) + 125 = 

Use I = 

Compute lid II : 

d = [y midspan + 1/2 (y ends -y midspan)] 

d = . in) + ( in. ) + ( in. ) -[ ( in)+(1/2)( in -

d = r== in. 

12.4-18 REV. 0882 
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SECTION 12.4 - SHEAR CAPACITY RATINGS FOR OUTER QUARTERS 
OF CHANNEL (CONT.) 

compute IIjl!: 

j = 1 -
0.6p*f* 

su 
fie 

p* = 

p* = 

f* 
su 

A*s 
(w ) (aT 

c 

0 .. 5 p*f's 
= £'8{1- fIe) 

f* = 
su 

. OoS( .)( psi.» 
pSl.)(1 - ------~-----------p-s~i-.~)----

f* = 
su ---------------- psi. 

O.6( )( psi.) 
so, j = 1 - ----~(----------~)~----- = psi. 
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SECTION 12.4 - SHEAR CAPACITY RATINGS FOR OUTER QUARTERS 
OF CHANNEL (CONT.) 

Compute Shear Carried by Concrete (Vc) : 

Vc = 0.06 flc jd (Wt + wb) 

but not greater than 180 jd(Wt + wb) 

Vc = 0.06 ( psi.)( ) ( in) ( in + 

Vc = lbs -t 1000 = kips 

Vc = 180 ( ) ( in) ( in + in) 

Vc = lbs ... . 1000 = kips 

Use Vc = I I kips --------= 

compute Shear Carried by Stirrups (Vs): 

Vs 
2 ( A v) ( fy) ( j ) (d) 

= (Stirrup Spacing) (1000) 

Vs 
2( in

2
) ( psi.)( ) ( in) 

= ( in) (1000) 

Vs = I kips 

Compute Ultimate Shear Capacity of Channel (Vu): 

Vu = Vc + Vs = ( kips) + kips) 

Vu = I kips 
'-------.--! 

12.4-20 
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SECTION 12.4 - SHEAR CAPACITY RATINGS FOR MIDDLE THIRD 
OF CHANNEL 

Calculate Applied Dead Load Shear (VDL): 

v == 
DL 

(EW ) (Span Length) 
DL 

----~--~-------- = 6(1000) 

v == kips DL "--___ --1 

compute Impact Factor (I): 

1b/ ft.) ( 
6000 

ft. ) 

I = 1 + 
50 

(2!3)(Span Length) + 125 I but not greater than 1.30 

I = 1 + 
(2!3){ 

Use I == 

Compute lid":: 

d = Wd+T +T 
f d 

d = ( in)+( 

50 
ft) + 125 = 

[y midspan + 1/3 (y ends - y midspan)] 

in. ) + ( in. ) - [ ( in)+(1/3)( 

d == in. 

12.4-21 
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SECTION 12.4 - SHEAR CAPACITY RATINGS FOR MIDDLE THIRD 
OF CHANNEL (CONT.) 

Compute IIj": 

0.6p*f* 
su 

j=1--~-­
fIe 

A*s 
p* = (w ) ( d) 

e 

p* = 
in) ( 

p* = 

inT 

f* 
su 

0.5 p*f's 
= f

l
s[1- f'e ] 

f* = 
su 

. 0 · 5 ( ) ( ps i.) ] 
pSl.)[1 - ------~------------~~---­psi. ) 

f* = 
su 

psi. 

O.6( )( psi.) 
so, j = 1 - ----~(----------~~)------- = psi. 
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SECTION 12.4 - SHEAR CAPACITY RATINGS FOR MIDDLE THIRD 
OF CHANNEL (CONT.) 

Compute Shear Carried by Concrete (Vc) : 

Vc == 0.06 flc jd (Wt + wb) 

but not greater than 180 jd(Wt + wb} 

vc == 0.06 ( psi 0 ) ( ) ( in) ( in + 

Vc = lbs ~ 1000 = kips 

Vc = 180 ( ) ( in) ( in + in) 

Vc = lbs .... 1000 = kips 9 

Use Vc = I I kips 
'---------' 

compute Shear Carried by Stirrups (Vs): 

Vs 
2(Av}(fy)(j)(d} 

= (Stirrup Spacing) (lOOO) 

Vs 
2 ( in 

2
) ( psi.)( } ( 

= ( in) (1000) 
in} 

Vs =1 kips 

Compute Ultimate Shear Capacity of Channel (Vu): 

Vu == Vc + Vs == ( kips) + kips} 

Vu == I kips 
'------_......! 

12.4-23 
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; 

c: 
0 

+= 
0 
.~ -.u:; 

TYPE OF RATING In 
0 

u LOADING LEVEL 
Ot 
c: 
""0 
0 
0 
...J 

G Inventory 

Operating 

~ SU3:J Inventory 

Operating 
01 
c:: 

~ 
.- Inventory 
"'0 
0 
0 

Operating ...J 

-

OEJ 
0 Inventory 01 
OJ 

.....J 
Operating 

0 
'"0 .-

~ 
L. Inventory 
..Q 
lL 

Operating 

OLC5 ~ 
Inventory 

Operating 

(" J H 
Inventory 

.~ 
"'0 
0 Operating 
0 
...J 

c:: 

~ 
Inventory 

01 
'iii 
OJ Operating 0 

Note: All ratings are in kips except exterior stringers with sidewalk loading in which the 
rating is in (lb./ft.2.). Design Loading for sidewalks is 851b.lU2. 

SUMMARY OF RATINGS 
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