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8/23/2012

Mr. Dan L. Davis

J.L. Patterson & Associates

725 Town & Country Road, Suite 300
Orange, CA 92868

RE: PN 3165
Santa Cruz County Regional Transportation Commision
San Lorenzo River Bridge — Load Capacity Evaluation

Dear Mr. Davis:

Modjeski and Masters, Inc. (MMI) performed a normal load capacity evaluation (rating) for the San
Lorenzo River Bridge of the two through truss spans based on the existing condition of the structure.
Member section properties were provided by J.L. Patterson & Associates, Inc. based on their findings
during their inspection of the structure. The section properties were used by MMI to develop the existing
condition ratings. Per the Scope of Work, only the main truss members were rated; fatigue, floorsystem,
and gusset plates were not evaluated as part of this work. The existing condition rating was performed in
order to determine the actual load carrying capacity of the truss.

The rating evaluation and analysis were performed in accordance with AREMA Chapter 15, Part 7 and
standard practice. Ratings are calculated for the purpose of determining the live load carrying capacity of
the bridge within allowable service stresses. The live loading criteria per the AREMA Manual is a Cooper
E-80 Loading. The Cooper E-80 loading consists of two locomotives, each having main drive wheels of
80,000 pounds per axle, followed by a trailing uniform load of 8,000 pounds per lineal foot. The load
ratings are expressed as a Cooper E series of axle live loadings, for example a rating of E55 would
indicate that the bridge component can support two locomotives having drive wheels of 55,000 pounds
per axle with a trailing uniform load of 5,500 pounds per lineal foot.

Most rail lines are usually rated for the actual configuration of locomotives and maximum car weight that
can operate without restrictions on the line. Typical load configurations are for six axle locomotives with
trailing cars having a specific loaded weight limit. The typical interchange weight limit on most lines is
currently a 286,000 pound car. The previous limit was typically a 263,000 pound car. Cooper E loadings
provide a comparable reference point and the actual live loading requirements for a given configuration of
loadings on a bridge can usually be equated to the Cooper E loadings without much difficulty, through the
use of equivalent loading graphs.

Other assumptions or modifications of the AREMA Manual are as follows:
e Steel was assumed to be Open Hearth with yield strength of 30,000 psi.

e Impact loading was reduced for a speed of 30 miles per hour.

e Only normal rating capacities were evaluated, as the criteria for rehabilitation of the
bridge is to function at normal operational live loadings.
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Attached for your reference are the existing condition rating calculations. As shown in the attached
calculations, the truss members in their existing condition were all found to have capacities sufficient to
carry a Cooper E80 live loading, except for the hangers (L0-U1, L3-U3, L5-U5) with an E65 controlling,
and the lower chord of the two end bays (L4-L5, L5-L6 for case shown) with an E75. The low ratings on
the lower chord are contributed to the longitudinal force, which may be in either direction. However, the
longitudinal loading applied is considered a worst case scenario and therefore the lower chords are not
considered insufficient for a Cooper E80 live loading.

Based on equivalent loading graphs, MMI concludes that the bridges have sufficient capacity to carry
263,000 and 286,000 pound railcars with two - six axle locomotives.

The rating calculations have been attached for your reference.
Very truly yours,
Jason E. Schade
Associate

encl.




SAP200 | 8123/1213:39:47

‘I'Jl____QE,:lJ__l*UQ_ - .l.JZ uc_u2-u3 U3 Uc u3-u4 U4 UC_U4-US - qliJS
N /1N b S
/1N | EN i /1N
/ N | £ L 1 f £
‘ N | 4 } X i /
7 | .\". 0 : ./ ‘. \-“ O | f/ N 0
S — 3 t\.;i ey ™ =i VJ 0 N
g I % I v 3 % I ¥ I %
N ) = 7 R R 2 o
7 = . Di / :>i >| =5
’,rf ! 1 i /./. “\ 1] /
;/ I L _‘,"' [ \\\_‘ i // \
,,';,B,,,,,L,,E,_WP@;L,,L,,J-J VﬁwLw_Lﬁl:I:gii;\l,j? LELL:2-13 L3 LC_L3-L4 "\3L4 LE.14-L5 _-[_5 LE. L5108 "\éé

"SAP2000 v14.2.4 - File:San Lorenzo - 3-D View - Kip, ft, F Units



xs|x"saluadold uoiaas\saladold uonlas\ozualo cmm/_m‘_:uus._umxmco_um_:u_mu/mwmvtm J1HDDS G9TE\sa|14 103l01d\BIeP\EOASAMN\

TE9E L8 oSy ST’y sda| ajdue apisul uo 1S %0t GE'E 29T 00°€91 00'tE L6°6 LTPT SN&l

¢C9E L8 0S't STy sda| ajdue apisul uo 7S %0T 6E'E 91T 00°E9T 00'LE L6'6 LTPT Nl

TT°LE 6’8 os'v T4 533 aj8ue apisul U0 15 %S EV'E ¥9'T 00°L91 00'8E ocot LTVT ENEN

TTLE 6’8 0s'v STy s83| a|due IpISul U0 15 %S EV'E 9T 00°£9T 00'8E ocot LTVT nel

00°8E 816 oS’y STy = 8V'E 991 00'TLT 00'6E ot LTrl ntl
2 LB'S 95's 00°CEVT 00'SFeT BO'CE e ov 91sn
] T5'E 29T 00°E6l 00'v9T 08'8T ¥8'ET SN
- €19 Ly 00°'c00T 00°109 8961 0492 viEN
7 €59 vLy 00°Z00T 00°T09 8561 0L°9C eNal
) IS'E 9'c 00°E6C 00°v9T 08'8T v8'EC a21n
] LE'S 95'S 00°ZePT 00°SkZT BO'CE vZor Tnol
2 L09 BL'S 00°6STT 00°0S0T 9¥'sz ob°1E snen
= L09 BL'S 00°SSTT 000501 ay°'Se ov'ie FNEN
# L09 8LS 00°SSTT 00°0S0T av’'se ov'1ie €nen
- L09 BL'S 00°SSTT 00°0S0T ar'se ov'1e ntn
" £8°E 90'E 00°56T 00'881 06°ST Z1'oc 9157
b E8'E 90'E 00°'S6Z 00°88T 06°ST eroe S
= ZSE 88'C 009ty 00°16C 89°0E ST'SE FIE7
& FANS 88T 009ty 00°T6Z 85°0¢ ST'SE €121
z €8'E 90t 00562 00°881 0661 croe Tl
. ER'E 90t 00°S6Z 00881 06°ST roe 1101

(u)*s {u)’s (ur) *a (ur) *A S3)0N 5507 UOIIAS (ur) % ) ™ (™ (,u0 ™ (un v (,un v HELTNE]

S31143d0Yd NOILD3S INFHHND SSNHL 1437 T NYdS

sixo A Jnogo sninpow Uon23s 1aL 213s0j3 - 15

SIXD X JNOGO SNNPOLL UOHI3s Jau 2350j3 - * § Y

sixo A 40 1aq1f aAIS5240LW0I O] PI0JIUa3 WOLf 33UDISIP §5019 - Lt

sSIXD X 10f 3G an(S534dLI0I 0] PIOJIUBI WO IIUDISIP SS0ID - * A

sIxp A ay] Jnogo saquaw Jo uoipplAb Jo snipoy - i

sIXD X 2y 1nogDp 1aquaws Jo uoniAb Jo snipoy - * 4

sixp A-A ay) Jnoqo Jaquwaw Jo ojuauy Jo Juawop - M|

SIXD X-X ay3 JnOqo Jaquaw fo pilaul fo juawop - |

10f pajuno3an $3joy 3j0q YIM Jaquiaw fo 3ip [DuonI3s 55042 3aN - Uy
JaquUIaW fo D3JD [DUOIIIAS $5043 5509 - Ty

s,d7f 20y1 3njoa Ajsadosd uonaas Jualaffip s3101puy _H_

CEEPEEELEEEEEEEREEET

Ztoz/ezz/a  9lea
Z10z/91/8 :@1eQ

EETR] Ag padaayd
nNar :Ag paudisag

saryadoid uoiaas ssni |

0ZUa107 Ueg

328igns
:12aloid

sabppg 1008 aunadyl

SHALSVIN = INSITA0OIN

S,



xs|x'sajadold uondas\saniadold uoIag\0zua107] Cmm/_E:uu_.:—m/mco_pm_nu_mu/mmmu_._m ILHIIS 9T E\S3|d 193l0id\1EP\EDASAM\

zT9E 18 05t STy 39| ajdue apisul U0 15 %0T 6EE 9T 00°'€9T 00°LE L6'6 LUYT aNsl
(4473 (v'8 0s'v STy sda| 3j3ue apisul U0 1S %02 0£'E 65T 00'%ST 00'9€ 56 LTV Eatdl
v ZE 008 0S't ST’y sda) ajdue apisul U0 15 %0E (43 SST 00°9%T 00'vE L0'6 LTVT £ENEl
TT'SE 18 05't STy 83| aj3ue apIsul U0 1S %ST VEE 19T 00°85T 00°LE Sl'6 LTYT znel
ZTYE (v 0S'v 547 s8a| a|due apisul uo 1S %07 0f'E 65T 00'¥ST 00°9€ 756 LTTT nTl
E L6'S 95°S D0°ZEVT 00'SKEZT 80'ZE v OV 15N
33| ajgue doj U0 15 %0E TEt ¥re | 02092 0Z9rT 06°LT vEEL snvl
sa1ed jo dol 0175 %0S 06'S 0s'v 00°6Z6 00°TYS 0’81 0492 vIEN
saie|d jo do1 0115 %05 06'S sy 00'626 00°T¥S 08T 0L'9 €Nzl
- (3 79¢ 00°E67 00791 08°8T v EC ann
= L6'S 95°S 00°ZEVT 00'SYET 80°ZE vZ'or no1
- L0'9 8L'S 00°SSTT 00°050T 9v'ST or'1E snen
- 09 8L'S D0'SSTT 00°050T 9v'sZ ov'IE [E
- L09 8L'S 00°SSTT 00°050T a3 O’ TE €nzn
= £0'9 8L'S 00°GSTT 00°050T 9p'SZ Ov'TE ZnIn
- £8°E 90°E 00°S67 00'881 06°ST zroe 9157
- £8'E 90°E 00°S62 00'88T 06'ST [ARITA SP1
sda) ajdue dol uo 15 %0Z BE'E £LT 00°20¥ DO'€9C £9°8C ST'SE [2E]
,Z/T 01 paanpai sajdue doj jo sdaj do| STE 65°C 00°0LE 00°LEC £8°9¢ ST'SE €17
s3a) aj8ue doj uo 15 %0E BS'E 8T 00'85¢ 00091 BE'ET 1oz an
sda) ajdue dol uo 15 %0Z L9E 067 00°0L2 00°69T SSPL 710z 1101
(un)’s (u)”s {u)) “a (ur) A S3)ON 5507 UONIAS {un) () (,un )™ Ui v (un) v ¥IWIW
$31143d0Y¥d NOILDIS LNIHH¥ND SSNHL LHOIM T NVdS

sixn A Jnogo snnpow uolas 3au so[3 - s

SIXD X JN0GD SNNPOW U0/333s 13U 211s0jF - *§

SIXD A 1of 12G1f an15531dWoI 03 PI03UaI WoLf aIuDysIp $5049 - ' 4

SIXD X 10§ 13G1f 3AI553.dUI03 03 PI0AIUSI WOLf 22UDISIP SS0ID - "4

sixp A 3y3 3nogp saquiaw Jo uonoiADb Jo snipoy - 5

SIXD X 3y1 IN0QD Jaquaw fo uonpJAb fo snipoy - 1

sixo A-A ay3 nogo saqwaw o ppaau; fo Juawiop - |

SIXD X-X dY1 In0qV JAqUIaW Jo 113l fo Juawopy - |

40f Pa1un023D $2|0Y 1{0q YUM JaqUAW 0 310 [DUOIIIS SS0L2JaN - 'Y
J3quWa fo DaID [DUONIAS $5042 55049 -

5,477 1041 an(pa Ajsadoad uonaas Juasalfip muE&hE_H_

L B TR IR TR T T e (e s it T [ (R B < B

z10z/Te/8
Z1oe/9t/8

:a1eQ
:21eq

G ‘Ag payaayd
NEr :Ag paudisag

sanJadold uoiaag ssnig

0zURI07 Ues

322lgns
:1aloig

sabppig jenh ouspadyg

SHILSYININSIrAON

-, -



xs|x'saipedoid uondas\saiiadold uonles\ozualol cmm/_E:U:.am/mcc:m_:u_mu/mmwu_hm J1LHIIS S9LE\S2|!d 123l01d\e1eP\ENASAM)

TTSE L8 oS’y STy sda) ajdue apisul U0 1S %ST vEE 191 00°8ST 00°LE SL'6 LTVT sNsl

TT9E T8 0S¥ STy sda| ajdue 3pisul uo 15 %0T 6E'E 791 00°€9T 00°LE 166 LTHT [aTal

[44 3 Lr'g 05'v STy sda| ajue apisul uo 15 %02 0E'E 65T 00bST 00°9€ 756 LTYT £NE1

TT'SE L8 0s'y STy 33| ajBue apisul Uo S %ST VEE 191 00'8ST 00'LE SL6 LTPT N

TTLE v6'8 05t STy s8] a[due apIsul U0 1S %S EVE [ER 00°£9T 00°8€ 0z°01 LTHT N1l
- [6S 955 00°ZEVT 00°SYZT 80CE vz ov 915N
- 15 79°¢ 00°€67 00%9T 08'8T YBEC Hilal
= ET'9 [78% 00°Z00T 00109 8561 0492 #1EN
- €19 (7572 00°Z00T 00'T09 8561 [VACTA EN1
z 19°€ 797 00'€6Z 00'%9T 08'8T v8'EC aitn
- L6S 95°S 00°ZEVT 00°Sver 20°ZE v 0w N0l
5 09 8LS 00°SSTT 00'0S0T 'St or'TE snyn
% {09 8L'S 00°SSTT 00°050T 9%'ST Db TE TNEN
= 09 8L°S 00°SSTL 00°050T 9v'ST OFTE €nzn
£ £0°9 8L'S 00°SSTT 00°050T 9r°'sT OF'TE Znin
= E8'E 90°E 00562 00°881T 06'ST 7102 9151
= E8°E 90°E 00'S67 00881 06'ST Z10T STal
= 75°E 887 00°9EY 00162 850E ST'SE F1ET
: TSE 88T D09Ew 00'T6Z 85°0€ ST'SE €121
- £8°E 90E 00'S6Z 00881 06'ST 710 an
~ £E8'E 90t 00°S6C 00881 06'ST o 1101

{uns (un)"s (ut) *A {u1) A 53J0N $507 UOIIIAS {u) ™ {un) s (u ™ (un ™ (un) v (u) v HIBWIN

531143d0Y¥d NOILD3S LINIWHND SSNYL L4312 NVdS

sixD A Jn0go snpNpow uo13as 1au 23soj3 - '

SIXD X J10GD SNINPOLW U01333s 33U 213503 - *§

six0 A 10f 13G1f an1ss21dW03 01 ploIIua3 WO 33UD)SIp 55019 - 4

six0 X J0f 13q1f IAISSIIOW0I 0] PI0IIUSI WOl 3IUD]SIp SS0I9 - ¥ 4

six0 A 343 In6qo Jaquaw o uopIAB Jo snipoy - 4 1

sixo x 3y INoqo Jaquiaw Jo uonIAb Jo snipoy - * 1

sixp A-A ay1 1nogo Jaquiaw fo b3l Jo JuaWop - iy

SIXD X-X @y} 1N0g0 Jaquiaw Jo pilau] fo Juawop - ™|

10f pajuno33In sajoy 3j0q YIim Jaquiaw Jo 3.0 [puonIas sso1d Jan - 'y
J3qWaL fo 031D |DUOIIIAS S5012 SS01G - by

5,47 30Y3 anpA Apadosd uonaas Jualaffip sajoapu) _H_

 S—

g GA-F1 a1

R B TR T T R T e s 1 - = 1 [~

eroz/ze/8
Z10Z/91/8

:31eQ
:a1eq

EEIY ‘Ag payayd

sauadold uonaas SSNd|

Ner :Ag paugisag

0zU2107 UeS

:323lgng
BRETIF]

300y 1enB suapadeg

SHILSVIN

IAS3IrdOn

S



xs|xsaluadold uoidas\sanladold uoidas\ozualo ues\|esnpnis\suoneind|ed\sadplg D140 59T £\s9)

199l01d\e12P\EOASAM\\

7T9E L8 0s'v STy sd3| ajBue apisul U0 1S %0T 6 791 00'€9T 00°LE (66 LTP1 5Ns1 T
4 00'8 0s'v T4 4 sda| ajdue apisul uo 1S %0E ICE SST 00°9vT 00°vE LO6 LT'VT daial 0z
Ve Lv'8 05t STy Sd3] 2[3ue apisul U0 1S %0Z 0€'E 65T 00°%ST 00°9¢ 756 LTPT ENET 33
TT'SE L8 05’y STy s3a| ajdue apisul U0 1S %ST PEE 19T 00'85T 00°LE SL'6 LTT znel 3T
779t L8 0s'v se'y 533 a|due apisu| uo 1S %0T 6E'E 791 00°€E9T 00°LE (66 LTHT ntl it
- 16'S 95's 00°CEVT 00°S¥ZT 80°C¢ vZ'ov 915N 14
- (53 79 00'€6Z 00791 08°8T P8ET [Hilal ST
- €19 LY 00'Z00T 00°T09 85°6T 0L'92 ¥IEN ¥T
# €19 vl 00°Z00T 00109 8561 0492 £€NC1 £T
& 15°E 797 00°E6Z 00'¥9T 08'81T P8ET N T
- L6'S 95'S 00°CEPT 00°S¥T 80'C€ vz 0 nol it
- 109 8L°S 00'SSTT 00°050T 9r'5T or'1E snen 0T
" L09 8L'S 00°S5TT 00°050T 91'ST or'TE PNEN &
2 09 8L'S 00'SSTT 00°050T 9y'Se Ov'TE €nen g
- 109 8L°S 00°S5TT 00°0S0T 9t'ST or'1E zZntn z
& £8'E 90'€ 00562 00°88T D6'ST 7102 9151 3
- £8'E 90'E 00562 00°88T 06'ST oz Sl g
= 53 88°C 00°9EY 00°16C 85°0E STGE GE 2
sda| ajdue doj 0115 %0 8E'E £LT 00°Z0% 00°€92 €9'87 ST'GE €121 £
- £8'E 90°E 00'S62 00'88L 06'ST ZT0e [ala] z
s89| a|due dol uo 15 %0T L9E 06'¢ 00°0LZ 00'69T sl ot 1101 T
(u)'s (u)™s (un) *A {u) “A SIJON 5507 UOIIS {un) ' (un) ™ (un™ (u ™ (u 'y {,u) v HIAWEW
$3114340¥d NOI123S LINIYHNI SSNYHL LHDIY T NYdS

sIXD A J0f 1agif aASS31dWI0D 0] PrOJU3T WOLf 3IUD]SIP SSOILD) - 2

sIX0 x J0f 131 3AI5530WI0 0] PIOJJUBI WO 2IUDISIP 55019 - ¥ 4

sixp A ay) Inogo 1aquat Jo uonpiAb fo snipoy - Ly}

SIXD X 3y} JN0GD J2GLIIW fo Uo1IDIAB fo snipoy - ¥4

sixo A-A ay3 nogo saquaw fo piuau fo Juawopy - M|

SIXD X-X 243 IN0GD 13U fo D13l fo Juawop - |

10{ pajunodIo s3j0y 3{0q YIIM J3qUIaW J0 31D [DU0§IaS 55042 JaN - U i

5,d7/ 3041 anjoa Aadoid ueIas uaiaffip EEU.EE_H_

sixo A Jn0go sninpow uoRIs 3au IsoI - 15
SIXD X INOGD SNINPOW UoRI3s 13U INso|3 - * § ¥

J3qUaW o D3ID [DUONI3S $50.12 55010 - iy

Z10Z/T7/8 :Pied R :Ag payaayd saipadold uopRaas ssnJj

7T0Z/91/8 :@1ed NEr :Ag paudisag 0ZUD0T ues

:122lgns
:123lougd




ziol

/030, 10v TS0 U2 (3/AL)/PEO'S 2 I/ 4 19/ e(3/44,006£T) - A2.09 0 UYL (3/A)/PED'S > 41N >

sanpedey ‘qe) senpeded\sbuneyozuaio’ uegYEINPNISISUOIENDIEDSABPIE DIMD0S G91EISald palnigyz

NJ4,060 - SUDIIAULOI Pua Ul SI3AL Suisn ‘Bwipuaq Auipnpur 's1adury Weaglooy) Jo) {18N) uoisua ] |PIXY
A4,0F'0 - SUOIIIAUUOD PUB Ui SIDAL Fuisn ‘Buipuag Juipnpul ‘s1RBURY WEAQIOD)| 10] (55045 uoisual |PIxy

METLEINTEN ‘AJ.SS'0 UAYL, ,[3/A4)4BZT 0 5 4/ UBM - uoIssarduio] [eixy

Ny. /b0 - 1AN) voisua] jexy

A4,55°0 - (55019 uoisua] (eI

1107 YWIYY TT-1-5T 3|qeL - p2sn suoienb3y ssans ajqemo|y
LI DENED]

(aseaiaun 3,67 ou “a1) paydde puim Inoyim mojagq vonenba uonenba uo paseq aie sanpeded -

paidde s puim a1aym QT T'E'L'6 %S5E AQ paseanul ae sanneded -,

ov8 8'50T 6'95T bE'E 91 SCBE 55019 L66T 0/0LT 55019 9712 GELE 91T oot 0zt 26 6 L1 S0 51-5M A
518 665T 153 657 7474 55019 5897 BEET 509 £76T 9'GEE £T6Z 56 ozt 56 LUHT SATRIENCA
SLL o'vat IZE 557 1 T -1 ) T T e saln 971 T 0bE 9'e1E 16 Llrds ‘06 VA SATEVEN A
9'E8 6LST rEE 191 SZwE 55049 0'sLE BEET 55049 €267 LEvE €762 86 0zt 526 LPHT SUTETEN A
AT] 6BST 0f € 651 » ST 6L $5019 SR 4 oot 55019 TS 0°L5¢€ 9712 56 ozt 756 PN sa’1n 1A
£055 £'889 095 {65 ec's 19+€ 55010 L¥06 0'v99 55019 D0ES ETT 00£8 T'ZE TvE FOTE FEOF 50 9150 A
5'B5L Tere 952 Tre B 191 sséiy P EBE T Ew0s vE6E Tss0i5 " LT6r 01E9 £ 16y 6Ll £0Z 0641 FEEC 505001 Q
TREE BTZY 269 065 o5t 19 55019 90py 9'0bt 55019 L055 6'5E9 £'055 0’81 1T +O'FT 0292 sa b1EN 0
ZHEE BZTh 769 065 0s't: 19 55019 e T A aoke | ssain L0ss 6'5E9 £055 08T LT 051 (VN su"En21a
ROLE SES 6811 I1S°€ 9T 19+€ 5019 P EBE v'EGE 55019 L16Y L16Y 981 £0C 08'FT rEET sa”zrind
2088 £'889 095 65 95§ LTS EE | S§0i5° oiresl] T ARG eIl 00E5 _0.0E8 TiTe L L 8O.CE. S0 1001 d
6 68F £719 TTE 109 FLS 0007 55010 8IS TB1S 94v9 9'Lr9 55 £9T or'sT sa_sneEN ON
668Y. £219 TTE 09 L5 I [T AL I 08Il _TBIS iy 4 94¥9 T4 L9t or'sE SUTENENTIN
6687 £Z19 TIE LG ooz 000z 55019 81§ 0'81L T81S 9'4v9 9'Lb9 557 L9z 9t'se sa En-zn an
668y £219 TTE 55 0a0z NTD X () 4 e - 1€ 1 TEIE : o'ril 5268 9v9 054 L9z or's sa”zn-1n"In
014z L'8EE BES 90'E pooc 0007 5509 (X3 DTEE 05T 5095 [ 651 UL 06°51 sa 91-51 01
oTLE -3 288 90§ 000z 00 0¢ [ ssoin I vELE (18 443 S A (5313 5085 05I¥ 65T Tl 06’57 croc $0781 81721
4414 L1198 659 (¥ 0008 ogoe 55049 v'Lo8 0'08S 0'sTL 76001 R 98T 66T £9°5C ST'SE Sa E1ET N
Soet 1555 568 By ¢ [T (37T = U S -l CICT A o/ods : oszL " Eses 0’5zl 14 6L [T 5156 SuTE1 71 01
TE9T 06ZE €9 FET e oo'or 55019 oTEE vI6E 0ZEE 05T £68Y 0Ty 6EL LT ERET croz SQ7ZFITN
0997 STE 179 06'¢ 0008 000 ss015 DTEE EOTY 0'ZEE 05Tk 6715 0'sTH YL TLT ss'rT T1 08 $Q" 1101 31
9vR 8501 6951 ar STEE SCBE 55019 00LT 1662 00LT 91z GELE 9717 0ot 07t 166 L1FT SN 516N A
ave 8507 6951 or (a4 5¢82 55010 e 07 CARB RN T £T6T_ YISE (3 ZT MU 1) UM 4 166 rer SHTEIENTA
858 £01 0'sST rar SCEC S0 ssoun 0'0LT 0'90€ oot 97T S'ZBE 9712 7ot 07t oz'ol LT STEVEN A
858 ELOL 0’551 ror 5C6¢, 5262 ss0in e R o L L el {3 3 A ssaig ET6T 9'6SE E'76Z zor 0zl ozl LUk SNTEIINTA
68 6601 TEST 997 STRE ST'RE 504D 00sL ~ o7ie C oo 55049 9717 8'06E 9217 ¥ 01 071 ceot LTET 50710 11A
£'055 £'889 095 /65 95 & TIrE 19+ 55019 (TE L9056 0 ¥99 55009 00E8 B0ETT 0'CES TTE T bE 50 CE rcor SN 918N
8012 597 6811 16 tL¥s 19'+F 19F€ 55010 v E6E TOES ¥'EGE 55019 LT6Y £799 L16b 881 £0C 0§ I FEEC snsnrTa
PSHE glee £59 iy e 190 19t | 55019 90k Faa I FopvT 3019 Loss T083, L0585 96T Lz st oz'9 snTrEn’a
bShE BIEY L's9 ir9 r 1918 19 509 90ty TS 9°0rY ss019 L'0SS 7069 L'0ss 961 LT §5'61 0297 SN LN A
BOTZ sg9z 6811 15 19 FE 191€ 55019 b EBE T0ES EBE 55019 L6y L9 cigr | wEu £0L o851 reT s N
4055 £ 889 095 /66 191F 19 1€ 5019 0¥99 L006 0'va9 sso19 0°0E8 BOETT 0°0E8 43 7PE 50°CE FEon sn"1n-01°a
6 65F £219 T'1E 0y 0008 0 0, 55019 1815 0BLL T'BIS 55040 9'Ly9 5 (68 EpTE] §'5C L9 orTE 5N SN-EN N
6687 E219 TTE (09 o0'or 00’0 55019 U815 0'BTL TBIS ssou9 9169 5268 awe | sS L9t orIE sNEN-ENTIN
668p £219 T1E {09 ixers ov o, 55010 Lers 0BLL 18IS §50J9 EYTE] 5468 L9 552 L9z OrTE SATLN-TNN
663y Ee19 T'TE £0°8 0008 00°0é 55049 1815 081 1815 $5019 LYY 568 9°LED 567 £'97 OF'1E SN TN-1N"an
0L L'BEE 885 FEE 1o ve 00'0¢, ssoi9 O'TEE (X 07EE () 05TY 5095 0'5TH [55 TLT roe SIT91°61701
o1 L HEE 885 (£F ooos aooe 5049 OTEE P ety 0zEE 55040 0'sT 5095 0’y 66T 11 froe SNTS1ET
SEOY PELS 529 T5E 0002 na'oz ss0i9 0085 Sibd 0085 5509 oszL €501 0'52L 662 660 ¥ 0L u1'sE SITp1 el
SEIY v6LS 579 e oooe ooz §5019 0'08S [3dd] 0085 5500 0'STL Z'es50T 0'52L 667 667 S 0F 515F snL1 1
oteg LBEE a8s LEE 90°¢ aa'ae 000¢ 5019 0ZEE (13 [tird 14 §5019 0'stF 5095 05ty 65T Tet 06 ST sNTTHIT N
014z LBEE 2'85 5 ai § onoz 000z 55019 [1K4313 vBEY O0ZFE 550J5 06Tk 5095 0'STY 65T 1L 0651 SN 110721
Gdpl Japedes (sdiy] Jaoeded It (o) ™A () P () iU [0} {231V UOJSU3L (sdiy] Tsavq]  [5GD]) 55000 | ¢,adv uoistal sam] )] [sdim] 55019 | Jaquiaw
uossaidwo) ey voissasdwo) [eixy paresqupn ™ pdus fuijjonuey ._’-_uu.._nu uoisua) 3aN- Apede) - .>—_unnmu Sujjjonuo) Mpede uojsua) 1IN - Jwpedes - Jwede)
pazeiqun jeixy Sujonuo)  uoIsua| [BIXY  UOISU3] [RIXY Jepay Buyjjosiuo) uojsuaj ey uoisua] eIy
SPUIM apnjau) JON 530 UMW SIPNjUL
154 gie'0u0'6E =3 wd oo on ="
' = sd  gouor =Y
i
LY} A -21eg AL hapapap Sanpeded ssni| BUSIKG 1alqns SHILSVIA- _xmm:ne
aleqg BHN :Ag paudisag 0ZUaIOT UES SILE salold ."

wrfez/ao



Zpe

saipoeden qe| saordeDisbuneyiozuaio] uegRIMANAGISUONENIFNSa0pUA 91 HIDS S EisaI 1pslaidZ

N4,06°0 - SUDI12aUL0D PUd Ul S1aALL Awsn ‘Aurpuaq Juipnpaun ‘siadupy 1Weaqiooy 1oy (1aN) voisuay |eixy

Ad,

OF'0 - SUDIIBULDD pua u) S13AU Fuisn ‘Juipuaq Suipnpu “s1aduel WiIPaqIoo|) J0) (55049} uoIsUAL |EIXY

(3/A4),629°0 5 114 UAYM - uoIssaIdWa) [EIXY
N4, £4°0- (19N) UOISUAY |PDY
A4,550- (55010} uoisuA | |PIxY

/130 MaE TS0 uA L (3/A4)/PEDTS 2 /) 4 (3/A4200521) - Aa09°0 uaUL (3/A2)/E0'S > /1N > (17416290 31 'AdLs5 0 uAY

TT0Z YININY TT-1-ST 21901 - pPasn suojienb3 553115 ajqemo||y
LI ENED)

[aseasut %57 ou 21 paidde puim anoyum majRq uonenba uolienba uo paseq aie sanprede) -
£'4°6 %67 Aq paseaau ale sanpeded -,

pandde si pum asaym g1

avk #'50T 69sT GEE P LCBE 55019 1667 01041 550.0 GELE 9ZTZ 001 [} 466 L1rD a 5150 A
296 oesT IZE 85 1 2 RE 55010 8557 BEET 55019 L'6TE £262 6 ¥4l 10'R Fial <A EVEN A
&101 &65T gEE b8l ST 55019, 9582 "ot ssoip 0458 Cidr s oz 256 at SQTEVEN A
svol 6451 PEE 97 SCED 55015 0547 BEEL 55019 L'EPE £'76L 86 [1ra £ et SO ZTIN A
9501 6951 (TR et STET Tesoun I Teet CooLr sinin GELE aETE 00T | oiet VLALLMl sa NI A
£'8R9 09s {65 95’5 19rf 55049 L ¥06 0%99 55010 BOFLT [iyel3:] 1'ZE T'FE ROTE reor s g9psn a
YEIT 6811 s 29 19+  ssoin ¥ vEEE 3 x EBE | “Eooily Lent L16b 987 £or o8 8T IEEC sa sn-el U
8 TEY 159 tre rer 19rE 55049 $5040 7069 1055 96T Iied 8S6T 049 SO FVFEA O
8TER 259 £ne i r 194€ ss019 . QT ¢asa Lloss gal et RSB 098 sa EnEl U
SE9T 6811 ISE 97 19'+€ $5015 $5040 Li99 16 8T €02 o5’ 5T FREC sTernTa
£REa a'ak 65 95 19rE Tissoin PO i owag | [Tssoi i TR0ElT ooesl LN TiEE EhE so'cs [Tk O sa”In 01
£19 T'TE 09 £S5 000z 55040 55019 568 9 Lr9 (X314 FR:r4 ar’se or'1E S SN 2N
£219 e 09 §l's woT A iR G [ S gl S o glien 9'ika 55z iaz 9 5¢ or e s07R0 ENTIN
779 T1E L0 BES [3ikehe ss01 ss0s9 5168 9'Lp9 552 92 LTy o-TE SUTEN NN
(3] TIE ({09 8BS 0o - WIS T a3 1 N 3 5268 L e 9 brsi [ sa”en 1N
LBEE B'8S i5c o't 000c 55019 5'09% oSt 65T Tl [T Eroc Sg 9151 21
LBEE 285 $HE w) & L 00oc AL T R " Tl ssisT 005 osir | Teist (A 0651 roc sa751eT 21
b 6.5 ST9 €5 E EET [FeX il ss0U9 55049 0'STL ZESOT 0SiL 662 667 F5'0F SI'SE a4 rHEY )
L9 659 SUE 745 v oe 55019 POy B Y IRt olsiL Z’Ghot 0'58L 9’8 ({14 £980 STsE a7 27
LBEE B85 INE o0t o0 67 sso19 ssoi9 0'sTH 5095 0'ST¥ 6'sT Tt 0681 roz SUTZHIT Y
§7EE 129 0§ [0 00'0e | S5ai9 " . PrTTRRG IS T 6215 asre AT 10 5501 1oz Sa 101
Sp0T 65T HEE et 8EEC 55019 55019 9Z1L 9°59E 971z 86 07t (753 LTHT SNS1SN A
g'sot 6951 CEE i Lowe 85019 ) i 780 | BEEL 53010 3 T4 (313 £t oot o't /66 art SOCELENTA
6101 6651 ort 65t SR 55010 9'587 001 55010 Ratd 0'L6E 9712 56 071 766 L1r SNTELEN A
50T 6LST rE 191 [T $30J0 052 BEEC ssoin| L EZ67 LEVE £76L 86 oer SLb LLkr SICZLEN A
€401 0551 EEr ror LR7 55019 0'90% 00/1 55019 9712 S'ZRE 9717 ot 07T oct (U sAT1IN 1A
£839 095 s 95's 19 0E $50)D RO 099 L assan 0'0E% ROETT 00£8 it TVE BUCE 0k SO791811 0
S'E9T 6811 (133 fue T4 e 55019 T0ES bE6E © ssoin L16F £799 LT LR £0C o8's1 AT SN7NEITY
g 1Ek £'59 iy (T 19°rE T sshin tzs5 Sy $50i9 L1055 £069 L0558 961 FAi 44 g500 e AR TN
VLY £'s8 te 0 19 55010 7zss 90k 55019 £055 7’069 £055 961 LTT 8561 osa¢ snTEnET e
SE9Z (144 15 cae 19 ss0i9 20ES FEBE s865 A L2993 160 881 EQC oF BT FEEC snTerina
£'889 095 168 Ys s 190 §50.5) 1706 0'v99 55049 0'0E8 BOETT TZE TrE #OTF [l sn710:01° 0
E'Z19 1€ 09 BL'S woe 55015 0Bl 1815 s£00 o 5068 B L9z gt-n¢ o TE SN0 kNN
Ez19 TTE 0 Bes 00 0¢ 55019 081L 1’815 55019 9Ly9 5168 9Lr9 557 192 a5l e SNTENENTIN
£zre TTE e BLS woe ss0ug 0BLL 18ts 5019 9Lvo 5468 9Zkd S'5Z A4 o5 o'1e SNTEAENTIN
E719 TTE 208 [ [ s5019 0812 T'81S 550J9 9469 568 9Lk 567 a7 arne or 1§ snTenntan
[} LBLE 885 I8 %13 i od 11019 A vare 0ZEE .. B0 05Tk 5095 05Tk 651 3] o 51 crue ST 9146131
(1944 L'BEE 885 Bk s oo ue 55019 vy 0°TEE 55019 05T 5095 oslE 651 T2l 0651 e SN7S1E7)
S'Eow vELS sZ9 e5E s ool 5049 STvE 0085 550i8 (3 LES0T 08¢l 66 662 H50E IS SNTEIEIT)
S'E9r F'6LS 59 (33 ke oo $5019 STve 0085 55019 0'szL T'ES0T 0s7L 66T 667 FS (L 41 4f SN
0Tz L'BEE 885 133 K 00 de $5019 v RPY NeEE ELIY oSy s'0us 0'sty 651 Tt ol erue s
12 {'BEE R85 FEE w) b LTIt 55010 [ 0ZEE ~ ssoin ) 0'sTE 5095 oSl 'St LT (%1 cros sn Lo
i) Japedes (sdiy] Jipeded 3/ WAk (u) ™ ha (4] 1 hiaual 2 FoIy U Tsdin] Tsdiy] 55010 | ¢, e2lV UOISUaL Tsduy) Tsam] [EDNEZEN Jaquiay
uessasdwio) [enry uoissasdwod eIy paseiqun B REITER] Suyjonuoy .>~_unnmu vojsual 13N ..:_umnnu - ..E_unnqu Suijjonuo) Jipede) uoisual 19N - JAede) JAipedey
paceiqun ey dugjosiuo) uoIsUa| BNy UOISUR| [eINY |epy Suyjonuo) uoisua] jeixy uo|suaj jemy
,PUIM 3pN[ul 10N 5200 LPUIM s3PNU|
1sd 000'000°6T =3 sd 000’09 ="y
510 =y wd - 000'DE =%
28 2ieq JY A paRY Sanpeden ssnuj SUSXG 1algng SEILSVW- INSIraon
‘aleq YN :Ag peudisaq D2U2J07 UBS GILE spaloig "

ei/ze/s0



,\ Project: San Lorenzo Designed By: JBN Date:  8/17/2012
M

ODJESKI=<MASTERS Subject: Dead Load Calcs Checked By: Kip v Date:  8/22/2012

Experience great bridges

PRIMARY TRUSS MEMBERS

i weighe - TR o

GrossArea | Adjusting | Adjusted Self Weight
Member (in%) Coef Area (in’) w (kI) Length (ft) (kip)
LOL1 20.12 1.05 21.13 0.072 20.00 1.44
E1L2 20.12 1.05 21.13 0.072 20.00 1.44
L2L3 35.15 1.00 35.15 0.120 20.00 2.39
L3L4 35.15 1.00 35.15 0.120 20.00 2.39
L4L5 20.12 1.05 21.13 0.072 20.00 1.44
L5L6 20.12 1.05 2113 0.072 20.00 1.44
u1u2 31.40 1.05 32.97 0.112 20.00 2.24
u2U3 31.40 1.05 32.97 0.112 20.00 2.24
U3u4 31.40 1.05 32.97 0.112 20.00 2.24
U4aus 31.40 1.05 32.97 0.112 20.00 2.24
Lou1 40.24 1.05 42.25 0.144 34.61 4.98
Uil 23.84 1.00 23.84 0.081 34.61 2.81
12U3 26.70 1.10 29.37 0.100 34.61 3.46
U3Lg 26.70 1.10 29.37 0.100 34,61 3.46
L4Us 23.84 1.00 23.84 0.081 34.61 2.81
USL6 40.24 1.05 42.25 0.144 34.61 4.98
1101 14.17 1.00 14.17 0.048 28.25 1.36
L2U2 14.17 1.00 14.17 0.048 28.25 1.36
L3U3 14.17 1.00 14.17 0.048 28.25 1.36
L4U4 14.17 1.00 14.17 0.048 28.25 1.36
L5U5 14.17 1.00 14.17 0.048 28.25 136

Members with lacing have an adjusted coefficient of 5% per side of lacing to account for additional weight

SECONDARY TRUSS MEMBERS

Unit Weight = 490 pef
Gross Area | Adjusting Adjusted Self Weight
Member (in) Coef Area (in’) w (kIf) Length (ft) (kip) Notes
T1 5.00 1.10 5.50 0.019 24.63 0.46
T2 5.00 1.10 5.50 0.019 12.31 0.23
T3 5.00 1.10 5.50 0.019 12.31 0.23
T4 5.00 1.10 5.50 0.019 24.63 0.46
TS 5.00 1.10 5.50 0.019 12.31 0.23
16 5.00 1.10 5.50 0.019 12.31 0.23
KB 2.50 1.15 2.88 0.010 6.48 0.06 Adj coef used to account for plates
PB 2.50 1.15 2.88 0.010 10.17 0.10 Adj coef used to account for plates
P 6.48 1.10 7.13 0.024 14.92 0.36
TS 7.68 1.10 8.45 0.029 14.92 0.43
L1 2.86 1.00 2.86 0.010 24.63 0.24
L2 2.86 1.00 2.86 0.010 24.63 0.24
L3 2.86 1.00 2.86 0.010 24.63 0.24
L4 2.86 1.00 2.86 0.010 24.63 0.24

Members with lacing have an arbitrary adjusted coefficient to account for additional weight

\Wvsv03\data\Project Files\3165 SCCRTC Bridges\Calculations\Structural\San Lorenzo\Section Properties\Dead Load Calcs.xlsx



Descriptions with (ILP} indicate calculations were done by others

SUMMARY OF LOADS

Dead-loads will be split evenly between the left and right trusses.

Where applicable, dead-loads will be split evenly between the uppper and lower chords of an individual truss
All dead-loads were calculated for the right side truss

Primary Secondary Floor Axial Load

Joint Member No. Member No. Gusset Plates No. System No. {kip)
LO LOL1 0.50 0.72
LOU1 0.50 2.49

L2 0.50 0.12

LO 1.00 0.62

FB 0.00 0.00

STR 0.25 1.50

S&T 0.25 10.00

XFRAME 0.50 0.26

L= 15.71

LT LOL1 0.50 0.72
L1ul 0.50 0.68

L1L2 0.50 0.72

L1 0.50 0.12

L4 0.50 0.12

L1 1.00 0.18

FB 0.50 1.36

STR 0.50 2,92
S&T 0.50 20.00

XFRAME 0.00 0.00
Z= 26.82

\\Wvsv03\data\Project Files\3165 SCCRTC Bridges\Calculations\Structural\$an Lorenzo\Section Properties\Dead Load Calcs.xlsx

ﬂ Project: San Lorenzo DesignedBy:  IBN Date: 8/17/2012
MODJESKI-«MASTERS Subject: Dead Load Calcs Checked By: Kip Date: _8/22/2012
Experience greal brudges
GUSSET PLATE DEAD LOADS
Unit Weight = pcf
VP Volume | HP Volume Gross Adjusting Adjusted | self weight
Joint (in®) (in’) Volume {in®) Coef Volume (in’) (kip)
LO 2098.00 324.00 2422.00 0.90 2179.80 0.62
L1 328.00 324.00 652.00 0.95 619.40 0.18
L2 2008.00 324.00 2332.00 0.95 2215.40 0.63
L3 328.00 324.00 £52.00 0.95 619.40 0.18
L4 2008.00 324.00 2332.00 0.95 2215.40 0.63
LS 328.00 324.00 652.00 Q.95 619.40 0.18
L6 2098.00 324.00 2422.00 0.90 2179.80 0.62
Ul 1802.00 260.00 2062.00 1.00 2062.00 0.58
U2 0.00 108.00 108.00 1.00 108.00 0.03
u3 1472.00 108.00 1580.00 1.00 1580.00 0.45
U4 0.00 108.00 108.00 1.00 108.00 0.03
us 1802.00 260.00 2062.00 1.00 2062.00 0.58
Adjustment coef used to account to cuts in base gusset plate dimensions or gusset plate stiffeners
FLOOR SYSTEM DEAD LOADS
Weight Adjust Adjusted
Joint Description (kip) Coef Weight (kip) Notes
Floorbeam (JLP) 2,59 1.05 2.72 Adj coef used for stiffeners
2x Int Stringers (JLP) 5.41 1.05 5.68 Adj coef used for stiffeners
10-16 Sidewalk & Track (JLP) 40.00 1.00 40.00
2x End Stringers 572 1.05 6.01 Adj coef used for stiffeners
Cross Frames & Bracing 0.52 1.00 0.52 Assume 0.2xFB as rough estimate



’\ Project: San Lorenzo Designed By: JBN Date: B/17/2012
M

e ——————m—ra
ODJESKI-«MASTERS Subject: Dead Load Calcs Checked By: ke Date: 8/22/2012
Experiencs great bridges SRS i _BpeLjent.

Primary Secondary
Joint Member No. Member No. Gusset Plates No,

L2 L1L2 0.50
uiL2 0.50
L2U2 0.50
L2uU3 0.50
L2L3 0.50

Floor Axial Load
System No. (kip)
0.72
1.40
0.68
173
1.20
0.12
0.12
L2 1.00 0.63

FB 0.50 1.36
STR 0.50 2.84
S&T 0.50 20.00

XFRAME 0.00 0.00
Y] 30.80
1.20
0.68
1.20
0.12
0.12
L3 1.00 0.18

FB 0.50 1.36
STR 0.50 2.84
S&T 0.50 20.00

XFRAME 0.00 0.00
= 27.69
1.20
1.73
0.68
1.40
0.72
0.12
0.12
L4 1.00 0.63

FB 0.50 1.36
STR 0.50 2.84
S&T 0.50 20.00

XFRAME 0.00 0.00
B= 30.80
0.72
0.68
0.72
0.12
0.12
LS 1.00 0.18

FB 0.50 1.36
STR 0.50 2.92
S&T 0.50 20.00

XFRAME 0.00 0.00
= 26.82
0.72
2.49
0.12
L6 1.00 0.62

FB 0.00 0.00
STR 0.25 1.50
S&T 0.25 10.00

XFRAME 0.50 0.26
E= 15.71

L3 0.50
L4 0.50

L3 L2L3 0.50
L3U3 0.50
L3L4 0.50

L3 0.50
L4 0.50

L4 L3L4 0.50
u3La 0.50
Lau4 0.50
L4us 0.50
L4L5 0.50

3 0.50
L4 0.50

L5 L4L5 0.50
L5US 0.50
L5L6 0.50

L1 0.50
L4 0.50

L6 L5L6 0.50
UsL6 0.50

L2 0.50

\\Wvsv03\data\Project Files\3165 SCCRTC Bridges\Calculations\Structural\San Lorenzo\Section Properties\Dead Load Calcs.xIsx



'\ Project: San Lorenzo Designed By: IBN Date: 8/17/2012
M

ODJESKI-~MASTERS Subject: Dead Load Calcs Checked By: Kp Date: 8/22/2012
Experionce great bridges
Primary Secondary Floor Axial Load
Joint Member No. Member No. Gusset Plates No. System No. {kip)
Ul LOU1 0.50 2.49
L1U1 0.50 0.68
uiL2 0.50 1.40
uiu2 0.50 112
P 0.50 0.18
PB 1.00 0.10
T 0.50 0.23
Ul 1.00 0.58
L= 6.79
uz2 Uluz 0.50 1.12
L2U2 0.50 0.68
u2u3 0.50 L1z
15 0.50 0.21
12 1.00 0.23
T4 0.50 0.23
U2 1.00 0.03
2= 3.63
U3 u2u3 0.50 1.12
L2U3 0.50 1.73
L3U3 0.50 0.68
u3L4 0.50 173
u3lug 0.50 1112
TS 0.50 0.21
T4 0.50 0.23
T6 1.00 0.23
u3 1.00 0.45
L= 7.51
ua U3u4a 0.50 1.12
L4U4 0.50 0.68
U4aus 0.50 1.32
TS 0.50 0.21
T2 1.00 0.23
T4 0.50 0.23
u4 1.00 0.03
= 3.63
USs u4aus 0.50 1.32
L4u5 0.50 1.40
L5US 0.50 0.68
usLe 0.50 2.49
P 0.50 0.18
PB 1.00 0.10
T1 0.50 0.23
us 1.00 0.58
= 6.79

\\Wuvsv03\data\Project Files\3165 SCCRTC Bridges\Calculations\Structural\San Lorenzo\Section Properties\Dead Load Cales.xlsx



~MASTERS

’\ Project: SCCRTC - San Lorenzo Design by: KIP 8/22/12
SO ES RN TS Subject: __Ratings - Dead Loads Checked by« 8{73('{2

DEAD LOADS FOR EXISTING TRUSS RATING

(Input for SAP model: San Lorenzo, DEAD1)

Truss DL (per Total Applied DL
Joint truss) (k) (per truss) (k)

LO 1574 15.71

L4 16.82 26.82

L2 19.38 30.80

L3 16.27 27.69

L4 19.38 30.80

L5 16.82 26.82

L6 15.71 1571

Ul 6.79 6.79

U2 3.63 3.63

U3 7.51 7.51

ua 3.63 3.63

us 6.79 6.79
Total = 202.70

Z:\Project Files\3165 SCCRTC Bridges\Calculations\Structural\San Lorenzo\Ratings\San Lorenzo Ratings.xIsx, Dead Loads lofl



I\ Project: SCCRTC - San Lorenzo Designed by: 8/22/12
MODIES I~ MATICRS Subject: Ratings Checked by Z 2-3/[2,
o

INFL3 E-80 Live Load
1DATE= 8/15/2012 MODJESKI AND MASTERS, ENGINEERS

TIME=16:22:43 HARRISBURG, PENNSYLVANIA 17105

SAN LORENZO RIVER BRIDGE - TRUSS MEMBERS
DESIGN LOAD 1 RAIL (1/2 TRACK/AXLE LOADS)

COMPUTER FILENAME: SL E8O.IN

INFL3 v1.1- LOAD TRAIN ON INFLUENCE LINE ~ PAGE 1

LOAD TRAIN-AXLE LOADS
D .0000 8.0000 13.0000 18.0000 23.0000 32.0000
P 20.0000 40.0000 40.0000 40.0000 40.0000 26.0000

D 37.0000 43.0000 48.0000 56.0000 64.0000 69.0000
P 26.0000 26.0000 26.0000 20.0000 40.0000 40.0000

D 74.0000 79.0000 88.0000 93.0000 99.0000 104.0000
P 40.0000 40.0000 26.0000 26.0000 26.0000 26.0000

LOAD TRAIN-UNIFORM LOADS
D 109.0000 500.0000
W .0000 4.0000
OINFLUENCE LINE FOR LC_LO-L1
INFLUENCE LINE
D .0000 20.0000 40.0000 60.0000 80.0000 100.0000
vV .00000 .59000 .47000 .35000 .24000 .12000

D 120.0000
vV .00000

MAX VALUE= 150.5520,NOSE OF LOAD AT 113.0000 R

MIN VALUE=  .0000,NOSE OF LOAD AT  .0000
OINFLUENCE LINE FOR LC_L1-L2

INFLUENCE LINE

D .0000 20.0000 40.0000 60.0000 80.0000 100.0000
V. .00000 .59000 .47000 .35000 .24000 .12000

D 120.0000

V. .00000
MAX VALUE= 190.5920,NOSE OF LOAD AT 113.0000 R
MIN VALUE=  .0000,NOSE OF LOAD AT  .0000

Z:\Project Files\3165 SCCRTC Bridges\Calculations\Structural\San Lorenzo\Ratings\San Lorenzo Ratings.xlsx, INFL3 E80 TRUSS 1of3



i—\ Project: SCCRTC - San Lorenzo Designed by: 22/12
WIDDUESKI - MIASTERS Subject: Ratings Checked by:‘%ﬁéﬁé&
INFL3 E-80 Live Load yd
MODJESKI AND MASTERS, ENGINEERS
HARRISBURG, PENNSYLVANIA 17105

1DATE= 8/15/2012
TIME=16:22:43

SAN LORENZO RIVER BRIDGE - TRUSS MEMBERS

DESIGN LOAD 1 RAIL (1/2 TRACK/AXLE LOADS)
COMPUTER FILENAME: SL EBO.IN

INFL3 v1.1- LOAD TRAIN ON INFLUENCE LINE ~ PAGE 2

OINFLUENCE LINE FOR LC_L2-L3
INFLUENCE LINE

.0000 20.0000 40.0000 60.0000 80.0000 100.0000
vV .00000 .35000 .71000 1.06000 .71000 .35000

D

D 120.0000
VvV .00000

MAX VALUE= 324.7510,NOSE OF LOAD AT 124.0000 F

MIN VALUE=  .0000,NOSE OF LOAD AT  .0000
OINFLUENCE LINE FOR LC_L3-L4

INFLUENCE LINE

.0000 20.0000 40.0000 60.0000 80.0000 100.0000
vV .00000 .35000 .71000 1.06000 .71000 .35000

D

D 120.0000
vV .00000

MAX VALUE= 324.7510,NOSE OF LOAD AT 124.0000 F
MIN VALUE=  .0000,NOSE OF LOAD AT  .0000
OINFLUENCE LINE FOR LC_L4-L5

INFLUENCE LINE

D .0000 20.0000 40.0000 60.0000 80.0000 100.0000
vV .00000 .12000 .24000 .35000 .47000 .59000

D 120.0000
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Ergmeance mowew s

Project: SCCRTC - San Lorenzo

Subject: Ratings ;eesélg(z:db:%&%z@/]% lzf
INFL3 E-80 Live Load > 4
VvV  .00000
MAX VALUE= 190.5920,NOSE OF LOAD AT 113.0000 F
MIN VALUE= .0000,NOSE OF LOAD AT  .0000
1DATE= 8/15/2012 MODIJESKI AND MASTERS, ENGINEERS
TIME=16:22:43

HARRISBURG, PENNSYLVANIA 17105

SAN LORENZO RIVER BRIDGE - TRUSS MEMBERS

DESIGN LOAD 1 RAIL (1/2 TRACK/AXLE LOADS)
COMPUTER FILENAME: SL EBO.IN

INFL3 v1.1 - LOAD TRAIN ON INFLUENCE LINE ~ PAGE 3

OINFLUENCE LINE FOR LC_L5-L6
INFLUENCE LINE

D .0000 20.0000 40.0000 60.0000 80.0000 100.0000
V. .00000 .12000 .24000 .35000 .47000 .59000

D 120.0000
VvV .00000

MAX VALUE= 190.5920,NOSE OF LOAD AT 113.0000 F

MIN VALUE=  .0000,NOSE OF LOAD AT  .0000
OINFLUENCE LINE FOR UC_U1-U2

INFLUENCE LINE

D  .0000 20.0000 40.0000 60.0000 80.0000 100.0000
VvV  .00000 -.47000 -94000 -.71000 -.47000 -.24000

D 120.0000
vV .00000

MAX VALUE=  .0000,NOSE OF LOAD AT 113.0000 F

MIN VALUE= -297.4810,NOSE OF LOAD AT 114.0000 F
OINFLUENCE LINE FOR UC_U2-U3
INFLUENCE LINE

D  .0000 20.0000 40.0000 60.0000 80.0000 100.0000

Z:\Project Files\3165 SCCRTC Bridges\Calculations\Structural\San Lorenzo\Ratings\San Lorenzo Ratings.xlsx, INFL3 E80 TRUSS 30f3



’\ Project: SCCRTC - San Lorenzo
M

ODJESKI=<MASTERS Subject: Ratings - Impact

Experience great bricges.

Referece: AREMA, Ch. 15

IMPACT
I = (Vertical Effect * Reduction Factor) + Rocking Effect

Vertical Effect with No hammer blow:
If L < 80, then 40 - ((3L%)/1600)
If L > 80', then 16 + (600/(L-30))

Rocking Effect
RE = (100/8)%

Reductions
For S<60 mph and no hammer blow:
1-(0.8/2500)%(60-S)* 2 0.2

(Art. 1.3.5)

(Art. 9.1.3.5)

(Art. 7.3.2.3)

Speed, S Reduction

Designed by: KIP /%712
Checked by: -
,/'/

Member Length, L(fty VE (%)  Spacing, S(ft) RE (%) (mph) Factor  impact (%)
Stringer 20 39.25 - --- 30 0.712 -

Int. Floorbeam 20 39.25 - - 30 0.712 ---
End Floorbeam 20 39.25 - - 30 0.712 -
Truss 120 22.67 16.5 6.06 30 0.712 22.20
Hanger 28.25 38.50 16.5 6.06 30 0.712 33.48

Z:\Project Files\3165 SCCRTC Bridges\Calculations\Structural\San Lorenzo\Ratings\San Lorenzo Ratings.xlsx, IMPACT
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%JESKIMMASTERS

Experience great bridges.

Referece: AREMA, Ch. 15

Cooper E-80 Live Load

Stringer
Stringer Length = 20.0 ft

Max Shear=| 100.00 [kips
Max Moment =| 41250 |ft-kips

Floorbeam

Interior Floorbeam
Max Shear =| 131.10 |kips
Max Moment =| 622.73 |ft-kips

End Floorbeam

Max Shear =| 100.00 |[kips
Max Moment =[ 475.00 |[ft-kips

Z:\Project Files\3165 SCCRTC Bridges\Calculations\Structural\San Lorenzo\Ratings\San Lorenzo Ratings.xlsx, E-BO STR&FB LLV & M

Project: SCCRTC - San Larenzo
Subject: Ratings - Stringer, Floorbeams
Cooper E-80 Live Loading

(Table 15-1-15)
(Table 15-1-15)

(Table 15-1-15)
(131.1k*4.75"

(Table 15-1-15)
(100k*4.75")

Designed by: KJP /2%1
Checked b\‘(:ﬁ_é.g/nﬁ
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%JESKI»--MASTERS
'

rowiiere areet rivies

Project: SCCRTC - San Lorenzao
Subject: Ratings - Wind, Lateral Equipment

i LE UL 2 UL 213 u3 LC U314 UL Ue-LY 5
/ . P / \ . N\
p” (e.tB-L1 L wam N e 3 LC L3 s 5 ibisls
Referece: AREMA, Ch. 15
Wind Force (Art. 7.3.2.5)

Wind force on train =

Distance from Base of Rail to CL bottom chord =
Distance from Top of Rail to CL bottom chord =

Wind force on the bridge =

Stringer

200 plif appplied 8 ft above top of rail

4.88|ft
5.48|ft

20 psf

Height = ft

When including wind in rating calculations, capacity may be increased 25% per Art. 1.3.14 3 for applicable members.

TRUSS MEMBER AREAS

Member Length Member ~ Member Area

Frame Member (f1) Width (in) (%)

1 LC_Lo-Ud 20.0 12.375 20.63
2 LC_[1-L2 20.0 12.375 20.63
3 e 23 20.0 12.8125 21.35
4 LC_La-14 200 128125 21.35
5 LC_L4-L5 20.0 12.375 20.63
6 LC 516 20.0 12.375 20.63
7 UC_Ui-U2 20.0 15.4375 2573
8 UC_U2-U3 20.0 15.4375 25.73
g UC_U3-U4 20.0 15.4375 25.73
10 UC_U4-Us 20.0 15.4375 2573
11 V_L1-U1 283 9.0 21.19
12 V_L2-U2 283 9.0 21.19
13 V_[3-U3 283 9.0 21.19
14 V_L4-U4 283 9.0 21.19
15 V_L5-U5 283 9.0 21.19
16 D_LO-U1 346 15.4375 4453
17 D_Ui-L2 346 12.6875 36.60
18 D_L2-U3 346 1375 3966
19 D_U3-L4 346 13.75 39.66
20 D_L4-U5 346 12,6875 36.60
21 D_U5-L6 346 15.4375 4453

Z-\Project Files\3165 SCCRTC Bridg

aleulations!Structural\San Lorenzo\Ratings\San Lorenzo Ratings dlsx, WIND & LATERAL EQUIP

Designed by: KIP 8/22/12

Checked by, /Z3/( 2.
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’\ Project: SCCRTC - San Lorenzo Designed by: KIP 8/22/12
MODJESKI - MASTERS Subject: Ratings - Wind, Lateral Equipment Checked by z3 (-
Eoperidnte Jreat bricges. “

FORCE DUE TO 20 PSF WIND

Windward Windward Leeward Total
Force on Force on Truss Force on  Windward Total

Joint Member Stringer (k) (k) Truss (k) Force (k) Force (k)
1 Lo 0.74 0.65 0.45 1.39 1.84
2 L1 1.48 0.62 0.21 2.11 232
3 L2 1.48 1.39 0.97 2.88 385
4 L3 1.48 0.64 0.21 212 2.33
5 L4 1.48 1.39 0.97 2.88 3.85
6 L5 1.48 0.62 0.21 21 2.32
7 L6 0.74 0.65 045 1.39 1.84
8 n 0.00 1.28 1.28 1.28 2.56
9 U2 0.00 0.73 0.73 0.73 1.45
10 u3 0.00 152 1.52 1.52 3.04
11 U4 0.00 0.73 073 0.73 1.45
12 Us 0.00 1.28 1.28 1.28 2.56
FORCE DUE TO WIND ON TRAIN
(couple)
Lateral Force Force on LL
Joint Member from Wind (k) (k)
1 LO 2.00 1.63
2 L1 4.00 3.27
3 L2 4.00 3.27
4 L3 4.00 3.27
5 L4 4.00 327
6 L5 4.00 327
7 L6 2.00 1.63
FOR LATERALS, SAP MODEL: LS ULB Wind
FOR LATERALS, SAP MODEL: LS LLB Wind
Wind Force on Wind Force
Laterals (WW) on Laterals
Jaint Member (k) {LW) (k)
LOR/LOL LO 3.39 045
L1R/LIL L1 6.11 0.21
L2R/L2L L2 6.88 097
L3R/L3L L3 6.12 0.21
L4R/LAL L4 6.88 0.97
L5R/L5L L5 6.11 0.21
L6R/LBL L6 3.39 0.45
UIR/U1TL U1 1.28 1.28
U2R/U2L uz 0.73 0.73
U3R/U3L u3 1.52 1.52
UaR/uJ4L U4 0.73 0.73
USR/USL us 1.28 1.28
Z\Project Files\3165 SCCRTC Bridges'\Calculations\Structural\San Lorenzo\Ratings\5an Lorenzo Ratings.xlsx, WIND & LATERAL EQUIP
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I\ Project: SCCRTC - San Lorenzo Designed by: KIP 8/22/12
M

ODJESK|-~MASTERS Subject: Ratings - Wind, Lateral Equipment Checked by: 230 2.

Exnerien e gruat bricse

SAP OUTPUT FROM FILE: SL LLB Wind
WIND LATERAL FORCES

Force (k)  Compression

Frame Station  Member WIND Members Capacity
1 0 LC_LOR-L1R -10.26 -10.26
2 0 LC_L1R-L2R -27.20 -27.20
3 0 LC_L2R-L3R -35.82 -35.82
4 0 LC_L3R-L4R -35.82 -35.82
5 0 LC_L4R-L5R -27.20 -27.20
6 0 LC_L5R-L6R -10.26 -10.26
22 0 LC_LoL-L1L 10.76
23 0 LC_LiL-L2L 2817
24 0 LC_L2L-L3L 36.75
25 0 LC_L3L-L4L 36.75
26 0 LC_L4L-L5L 28.17
27 0 LC_L5L-L6L 10.76
28 0 LB_LOR-L1L 13.30
29 0 LB_L1R-L2L 8.03
30 0 LB_L2R-L3L 1.88
31 0 LB_L3R-L4L -3.09 -3.09
32 0 LB_L4R-L5L -9.28 -9.28
38 0 LB_L5R-L6L -13.95 -13.95
34 0 LB_LOL-L1R -13.95 -13.95
35 0 LB_L1L-L2R -9.28 -9.28
36 0 LB_L2L-L3R -3.09 -3.09
37 0 LB_L3L-L4R 1.88
38 0 LB_L4L-L5R 8.03
39 0 LB_L5L-L6R 13.30
40 0 FB_LO-LO 0.00
41 0 FB_L1-L1 -2.34 -2.34
42 0 FB_L2-L2 -217 217
43 0 FB_L3-L3 -219 -2:49
44 0 FB_L4-L4 217 -2.17
45 o} FB_L5-L5 -2.34 -2.34
46 0 FB_L6-L6 0.00
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’\ Project: SCCRTC - San Lorenzo
M

ODJESKI-+MASTERS Subject: Ratings - Wind, Lateral Equipment

Ergerince arest brcass

5 SAPIO00 v1 424 Advascesd - 15 115 Wi - | Jesiat ¢ sonts (WPNOT] s £ AP D
B f® g Dene Come Jeez Suer Apde Ofdm Dmgn  Gptow  Joss  Hel
Do BY v 2 & DRPRPERD M My i 00 5@
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&
E3 AL LCLBL-LiL i Lo Li-taL [ L LE_L4L-L5L s LELE-LaL Asl
; A 5 P I <
N - - o a
> : : 2 :
& B & g
& S o S sk 3 . P
't LT L Laf LC_L4R-LLF ~. LR LI _LSR-LER
B & = ¥ 3 3
al o - < -
" L
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\ Project: SCCRTC - San Lorenzo Designed by: /22/12
‘ODJESKI-WMASTERS Subject: Ratings - Wind, Lateral Equipment Checked b - [Zs/]'z_

Exverlence great bridges.

SAP OUTPUT FROM FILE: SL ULB Wind
WIND LATERAL FORCES

Force (k) Compression

Frame Station Member WIND Members Capacity
7 0 UC_U1R-U2R -1.81 -1.81
8 0 UC_U2R-U3R -4.53 -4.53
9 0 UC_U3R-U4R -4.53 -4.53
10 0 UC_U4R-UsR -1.81 -1.81

47 0 UC_uiL-uzL 1.81
48 0 UC_u2L-u3aL 453
49 0 UC_u3L-u4L 453
50 0 uUC_u4aL-usL 1.81
51 0 LB_U1R-U2L 2.34
52 0 LB_U2R-U3L 1.19
53 0 LB_U3R-U4L -1.19 -1.19
54 0 LB_U4R-UsL -2.34 -2.34
55 0 LB_U1L-U2R -2.34 -2.34
56 0 LB_U2L-U3R -1.19 -1.19
57 0 LB_U3L-U4R 1.19
58 0 LB_U4L-UsR 2.34
59 0 US_U1-Ui 0.00
60 0 Us_u2-uz 0.00
61 0 US_u3-u3 0.00 0.00
62 0 US_u4-U4 0.00 0.00
63 0 us_us-Us 0.00
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Subject: Ratings - Wind, Lateral Equipment

Project: SCCRTC - San Lorenzo

L uiL-ua

ue_u2e -y

1R[% UC_03L -4l

UC_UAL-UsL

I _UIR-LR

8.7y

Us. u2-u2

UL UJR-UIR

LAz

5. uJ-u3

UE U4R-yLe

L UE_UR-4R N Lr
X
i
=
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Designed by: KIP 8422/1
Checked by: Z23 (7.
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Exgwriance areat brivjes

I\ Project: SCCRTC - San Lorenzo Designed by: KIP 8/22/12
MODJESKI~~MASTERS Subject: Ratings - Wind, Lateral Equipment Checked by: 244 (2-

Lateral Forces from Equipment (Art. 7.3.2.6)
Lateral forces from equipment shall be as specified by Part 1, Design, Article 1.3.9.

Apply single moving concentrated lateral force equal to 1/4 of heaviest (Art. 1.3.9)
axle weight of LL (w/out Impact) at base of rail in addition to other lateral
forces specified.

Live Load = E-80

Lateral Force to be applied = 80 kips /4
20 kips/axle

Apply at joint where largest wind forces are applied for controlling case.

SAP OUTPUT FROM FILE: SL LLB Wind
Forces applied at L2 (Joints L2R & L2L)

Wt L2)
Frame Station ~ Member LAT EQ

1 0 LC_LOR-L1R -8.08
2 0 LC_L1R-L2R -24.24
3 0 LC_L2R-L3R -28.28
4 0 LC_L3R-L4R -20.20
5 0 LC_L4R-L5R -12.12
6 0 LC_L5R-L6R -4.04
22 0 LC_LOL-L1L 8.08
23 0 LC_LiL-L2L 24.24
24 0 LC_L2L-L3L 28.28
25 0 LC_L3L-L4L 20.20
26 0 LC_L4L-L5L 12.12
27 0 LC_LsL-L6L 4.04
28 0 LB_LOR-L1L 10.48
29 0 LB_L1R-L2L 10.48
30 0 LB_L2R-L3L -5.24
31 0 LB_L3R-L4L -5.24
32 0 LB_L4R-L5L -5.24
33 0 LB_L5R-L6L -5.24
34 0 LB_LOL-L1R -10.48
35 0 LB_L1L-L2R -10.48
36 0 LB_L2L-L3R 5.24
37 0 LB_L3L-L4R 524
38 0 LB_L4L-L5R 5.24
39 0 LB_L5L-L6R 5.24
40 0 FB_LO-LO 0.00
41 0 FB_L1-L1 0.00
42 0 FB_L2-L2 0.00
43 0 FB_L3-L3 0.00
44 0 FB_L4-L4 0.00
45 0 FB_L5-L5 0.00
46 0 FB_L6-L6 0.00
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’\ Project: SCCRTC - San Lorenzo Designed by: KIP
MODIJESKI--MASTERS Subject: Ratings - Wind, Lateral Equipment
Eeperancy grual hiwges

Checked by/. -
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ﬁ:}JESKI »+MASTERS

Experignce great bricges

Referece: AREMA, Ch. 15

LONGITUDINAL FORCES

Project: SCCRTC - San Lorenzo

Subject: Ratings - Longitudinal Force

Longitudinal forces shall be as specified by Part 1, Design, Article 1.3.12.
When including longitudinal forces in rating calculations, capacity may be increased 50% per Art. 7.3.2.8.f.
Longitudinal force for E-80 loading shall be taken as the larger of:

Longitudinal braking force = 45+1.2L, acting 8 ft above top of rail.

Longitudinal braking force =

Longitudinal traction force = 25(L)"®, acting 3 feet above top of rail.

Couple produced =

Longitudinal traction force =

Distance from Base of Rail to CL bottom chord =
Distance from Top of Rail to CL bottom chord =

Couple produced =

Distribute controlling force evenly across joints.

LF = 136.93
FORCE DUE TO LONGITUDINAL FORCES

(couple)

Longit  Force on
Joint Member  Force (k) LL (k)
1 L0 34.23 10.62
2 L1 34.23 10.62
3 L2 34.23 10.62
4 L3 34.23 10.62
5 L4 34.23 10.62
6 L5 34.23 10.62
i L6 34.23 10.62

94.50 kips

10.62 kips

136.93 kips

9.68 kips

(per rail)

(per rail)

=

120|ft

4.88

=

5.48|ft

(Art. 7.3.2.8)

(Art. 1.3.12)

(track)

CONTROLS FOR COUPLE

(track)

CONTROLS FOR FORCE

(Cases 3&4)

Z:\Project Files\3165 SCCRTC Bridges\Calculations\Structural\San Lorenzo\Ratings\San Lorenzo Ratings.xlsx, LONGIT FORCE
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%JESKI-NMASTERS

Experience great hridges

Rating Summary
Normal Ratings for Strength

Existing Condition
E-80 Live Load

SPAN 1, LEFT TRUSS

Project: SCCRTC - San Lorenzo

Subject: Ratings - Summary Table

Controlling

Member Rating Factor | E-80 Rating Case
LC_LO-L1 1.13 E 90 No Wind or Longitudinal Forces
LC_L1-L2 1.06 E 84 No Wind or Longitudinal Forces
LC_L2-L.3 1.11 E 88 No Wind or Longitudinal Forces
LC_L3-L4 1.11 E 88 No Wind or Longitudinal Forces
LC_L4-L5 0.94 E75 Including Wind & Longitudinal Forces
LC_L5-L6 0.94 E75 Including Wind & Longitudinal Forces
UC_ui1-uz 1.08 E 86 No Wind or Longitudinal Forces
UC_U2-U3 1.08 E 86 No Wind or Longitudinal Forces
UC_U3-U4 1.08 E 86 No Wind or Longitudinal Forces
UC_U4-Us 1.08 E 86 No Wind or Longitudinal Forces
V_L1-U1 0.82 E 65 No Wind or Longitudinal Forces
V_L2-U2 - - -
V_L3-U3 0.81 E 65 No Wind or Longitudinal Forces
V_L4-U4d - - -
V_L5-U5 0.82 E 65 No Wind or Longitudinal Forces
D_LO0-U1 1.11 E 89 No Wind or Longitudinal Forces
D_U1-L2 1.24 E 99 No Wind or Longitudinal Forces
D_L2-U3 2.14 B No Wind or Longitudinal Forces
D_U3-L4 2.14 - No Wind or Longitudinal Forces
D_L4-U5 1.24 E 99 No Wind or Longitudinal Forces
D_U5-L6 114 E 89 No Wind or Longitudinal Forces
Hangers
V_L1-U1 0.83 E 67 No Wind
V_L3-U3 0.84 E 67 No Wind
V_L5-U5 0.83 E 66 No Wind
SPAN 1, RIGHT TRUSS

Controlling

Member Rating Factor | E-80 Rating Case
LC_LO-L1 1.13 E 90 No Wind or Longitudinal Forces
LC_L1-L2 1.06 E 84 No Wind or Longitudinal Forces
LC_L2-L3 1.11 E 88 No Wind or Longitudinal Forces
LC_L3-L4 1:14 E 88 No Wind or Longitudinal Forces
LC_L4-L5 0.94 E 75 Including Wind & Longitudinal Forces
LC_L5-L6 0.94 E 75 Including Wind & Longitudinal Forces
UC_u1-u2 1.08 E 86 No Wind or Longitudinal Forces
UC_u2-U3 1.08 E 86 No Wind or Longitudinal Forces
UC_u3-u4 1.08 E 86 No Wind or Longitudinal Forces
UC_U4-U5 1.08 E 86 No Wind or Longitudinal Forces
V_L1-U1 0.82 E 65 No Wind or Longitudinal Forces
V_L2-U2 = - -
V_L3-U3 0.81 E 65 No Wind or Longitudinal Forces
V_L4-U4d - - -
V_L5-U5 0.82 E 65 No Wind or Longitudinal Forces
D_LO-U1 1.1 E 89 No Wind or Longitudinal Forces
D_U1-L2 1.24 E 99 No Wind or Longitudinal Forces
D_L2-U3 2.09 E 167 No Wind or Longitudinal Forces
D_U3-L4 2.09 E 167 No Wind or Longitudinal Forces
D_L4-U5 1.24 E 99 No Wind or Longitudinal Forces
D_U5-L6 1.11 E 89 No Wind or Longitudinal Forces
Hangers
V_L1-Ud 0.82 E 66 No Wind
V_L3-U3 0.82 E 65 No Wind
V_L5-U5 0.83 E 66 No Wind
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"\ Project: SCCRTC - San Lorenzo Designed by: KJP 8/22/12
M

ODJESKI~MASTERS Subject: Ratings - Summary Table Checked by:ﬂ& &‘JZZ/{Z_

SPAN 2, LEFT TRUSS

Controlling

Member Rating Factor | E-80 Rating Case
LC_LO-L1 1.13 E 90 No Wind or Longitudinal Forces
LC: L1-L2 1.06 E 84 No Wind or Longitudinal Forces
LC_L2-L3 119 E 88 No Wind or Longitudinal Forces
LC_L3-L4 1.11 E 88 No Wind or Longitudinal Forces
LC_L4-L5 0.94 E75 Including Wind & Longitudinal Forces
LC_L5-L6 0.94 E75 Including Wind & Longitudinal Forces
UC_u1-u2 1.08 E 86 No Wind or Longitudinal Forces
UC_u2-U3 1.08 E 86 No Wind or Longitudinal Forces
UC_U3-U4 1.08 E 86 No Wind or Longitudinal Forces
UC_U4-U5 1.08 E 86 No Wind or Longitudinal Forces
V_L1-U1 0.82 E 65 No Wind or Longitudinal Forces
V_L2-U2 - - -
V_L3-U3 0.81 E 65 No Wind or Longitudinal Forces
V_L4-U4 - - -
V_L5-U5 0.82 E 65 No Wind or Longitudinal Forces
D_L0-U1 1:11 E 89 No Wind or Longitudinal Forces
D_U1-L2 1.24 E 99 No Wind or Longitudinal Forces
D_L2-U3 2.14 E171 No Wind or Longitudinal Forces
D_U3-L4 2.14 E171 No Wind or Longitudinal Forces
D_L4-U5 1.24 E 99 No Wind or Longitudinal Forces
D_U5-L6 1.11 E 89 No Wind or Longitudinal Forces
Hangers
V_L1-U1 0.83 E 66 No Wind
V_L3-U3 0.83 E 66 No Wind
V_L5-U5 0.83 E 66 No Wind

SPAN 2, RIGHT TRUSS

Controlling

Member Rating Factor | E-80 Rating Case
LC_L0-L1 1.13 E 90 No Wind or Longitudinal Forces
LC L1-L2 1.06 E 84 No Wind or Longitudinal Forces
LC_L2-L3 1341 E 88 No Wind or Longitudinal Forces
LC_L3-L4 1.11 E 88 No Wind or Longitudinal Forces
LC_L4-L5 0.94 E75 Including Wind & Longitudinal Forces
LC_L5-L6 0.94 E75 Including Wind & Longitudinal Forces
UC_uU1-U2 1.08 E 86 No Wind or Longitudinal Forces
UC_U2-U3 1.08 E 86 No Wind or Longitudinal Forces
UC_U3-U4 1.08 E 86 No Wind or Longitudinal Forces
UC_U4-U5 1.08 E 86 No Wind or Longitudinal Forces
V_L1-U1 0.82 E 65 No Wind or Longitudinal Forces
V_L2-U2 - - -
V_L3-U3 0.81 E 65 No Wind or Longitudinal Forces
V_L4-U4 - - -
V_L5-U5 0.82 E 65 No Wind or Longitudinal Forces
D_LO-U1 131 E 89 No Wind or Longitudinal Forces
D_U1-L2 1.24 E 99 No Wind or Longitudinal Forces
D_L2-U3 2.14 E 171 No Wind or Longitudinal Forces
D_U3-L4 214 E171 No Wind or Longitudinal Forces
D_L4-U5 1.24 E 99 No Wind or Longitudinal Forces
D_U5-L6 1.1 E 89 No Wind or Longitudinal Forces
Hangers
V_L1-U1 0.82 E 66 No Wind
V_L3-U3 0.83 E 66 No Wind
V_L5-U5 0.83 E 66 Na Wind
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Bridge Inspection and Rating
San Lorenzo River Bridge Truss Spans
MP 19.43a
BACKGROUND

The San Lorenzo River Bridge, MP 19.43, is located in the south of the city of Santa Cruz, California
between Davenport to the north and the town of Watsonville to the south on the Santa Cruz Branch Line.
It is comprised of 3 spans. The southern and middle span is 120°-0” through riveted Warren trusses. The
northern span is a 60’-3” Steel Deck Girder span. These rating calculations are for the trusses.

The bridge was estimated to be built in 1904. Material strengths of steel shown on the shop drawings
indicated steel with an ultimate tensile strength between 60 ksi and 68 ksi. Yielding stress was estimated
at 35 ksi based on the Historical Record, History of ASTM Structural Steel Specification Stresses, listing
A7 steel, dated 1900, with tensile strengths between 60,000 psi and 70,000 psi having a minimum yield
stress of 35,000 psi.

BRIDGE MEMBER DESCRIPTION
The Deck girders consist of built-up members.
Truss members are built-up riveted members.
Posts are built of 4 L’s-4 x 3 x 3/8 riveted to a 7/16” plate that is 874" wide.

Diagonals are built of either 4 L’s-6 x 3% x 2 with a 11/16” plate that is 874" wide or 2 12” deep
channels with flanges augmented with 4 7/16” plates that are 374" wide.

Bottom chord members are built of either 4 L’s-6 x 3%2 x 9/16 or 4 L’s-6 x 3% x 13/16 with a 13/16
plate that is 82" wide.

End posts are comprised of 2 15” deep channels with a 7/16” cover plate that is 18” wide.
Top chord members are built with 2 15” deep channels with a 7/16” cover plate that is 18” wide.
Floor beams are I-sections built up from 4 L’s-6 x 4 x % and a 3/8” web plate that is 56” deep.
Stringers are I-sections built up from 4 L’s-6 x 4 x 5/8” and a 3/8” web plate that is 44” deep.
SUMMARY OF INSPECTIONS
120’-0” Through Truss Span

An inspection of the San Lorenzo River Bridge truss spans was performed on July 18-20, 2012 by J.L.
Patterson & Associates, Inc. The inspection of the bridge was mostly visual with some measurements of
section loss on bridge components. No subsurface or under water investigation was performed. The
inspection was performed on both the Southern and Northern truss.

Specific Truss Members of Concern
Member L1-U1 Hanger- 20% section loss in member.



Member L3-U3 Hanger- 30% section loss in the member.
Member L5-U5 Hanger- 15% section loss in the member.
Member L4-L5 Lower Chord- 30% section loss in the member.
Member L5-L6 Lower Chord- 20% section loss in the member.

Truss Floor System

Floor Beams-
The floor beams showed significant loss at connections to the trusses and at stringer
connections. Some also showed general section loss in both flanges and webs.

Stringers-
Stringers had significant section loss on bottom flanges.

Bottom Lateral Bracing-
Many lateral braces had complete section loss.

RATING
Truss Rating

The 120-0” trusses were rated by Modjeski and Masters, Inc. (MMI). The rating calculations are attached.
Those findings conclude that the truss has sufficient capacity to carry 263,000 and 286,000 pound
railcars with two — six axle locomotives.

Normal Rating: E65
Controlling Member: Hanger L3-U3

Floor System Rating-120’ Truss Spans

The floor system was rated taking into account the section losses presented in the inspection report. The
live loading criteria is Cooper E-80 per AREMA Manual. Rating is expressed as a Cooper E series. The
controlling members are listed below along with the tabulated ratings for the whole floor system.

Floor beam FB5, Span 1:
Normal Rating: E83

Stringer S4, Span 1:
Normal Rating: E76

. . 263-kip | 286-kip | 315-kip
Ratings Normal Maximum Unit Train | Unit Train | Unit Train
£ | Flexure E-76 E-111 E-55 E-61 E-67
(=]
(=
g Shear E-88 E-152 E-54 E-54 E-63
. g Flexure E-100 E-147 E-54 E-54 E-63
23
“m Shear E-83 E-146 E-54 E-54 E-63




REQUIRED REPAIR
Truss Spans

Lattice that has 50% or greater section loss anywhere along its length and/or around the rivet holes shall
be removed, replaced and attached using bolts.

Rivets that display section loss of 30% or more, or are missing, shall be replaced with bolts.

2 stringers shall have '%” steel plates bolted to the bottom flanges to remedy section loss. See repair
plans for details.

Holes in the webs of stringers and floor beams shall be repaired by cleaning the hole, cutting the web
beyond the rust to weldable material, patched by welding a %" steel plate over it and spray-galvanized.
See plans for details.

Bottom lateral bracing members that display 50% or more section loss shall be replaced, per original as-
built drawings, and bolted to connecting gusset plates. If the gusset plates, or a portion thereof, display
50% or more section loss they shall be replaced. If only a portion of a gusset plate is deteriorated, that
portion shall be cut and replaced by welding the replacement to the remaining plate, per original as-built
drawings.

Bearings
All anchor bolts shall be replaced for the 3 spans.

For seismic concerns, bearings at Piers 2 and 3 shall be replaced with seismic isolation bearings.
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SCCRTC-San Lorenzo River-Spans 1 & 2

Floor System- Rating Calculations DRAFT By M. Ponce
{50 ] S s g 53 54 & 58
X3 X X1 X1 X ¢ <
W Nt b L L™
<-----—-----San Francisco Floor System Watsonville-------—----->

Note:

Bridge member numbering convention is the opposite of the actual plans.This is to keep consistent with previous
rating calculations. Repair plans will address the correct members that need to be repaired.

Floorbeam

-

Stringer
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FLOORBEAMS
(Plans Sheet 4)

Gross Section:

Area of Plate:

Area of Angles:

Gross area of Section:
X-axis c.g. of angle:

Y-axis c.g. of angle:

Inertia of angle about x-axis:

Inertia of angle about y-axis:

X-axis inertia of section:

Y-axis inertia of section:

X-axis section modulus:

4 angles- L6x4x3/4
1 plate 56"x3/8"

) . (3. .2
Aplate.FB = 56in- gln =21-in

.2
Aangle.FB = 6-90in
.2
Ag.FB = Aplate.FB + 4Aangle.FB = 48.6-in
Yangle FB = 2.08in (to be used in determining ly due to 90 deg orientation)

Xangle.FB = 1.08in (to be used in determining Ix due to 90 deg orientation)

Ix.angle.FB = 24.4in4 (to be used in determining ly due to 90 deg orientation)

Iy.angle.FB = 8.63in4 (to be used in determining Ix due to 90 deg orientation)
1|3, .3 .4

L pp = E|:g1n~(561n) j| + 4'Iy.angle.FB = 25897.09-in

56.5in 2
+4Aangle. FB’ 5 Tangle.FB

3
1((3. . . 4
Iy.FB = E|:(§1nj ~561n} + 4'Ix.angle.FB ... =239.75in

3. 2
+4Aangle. FB’ e * Yangle.FB

Iy FB

S, g = 2
XFB" /56 5in
2

= 916.71~in3




Superstructure Rating

Checked Date PATTERSON Job No.__ 2521
Approved Date & Sheet of
Title_SCCRTC Br. MP 19.43 = RSSOCIATES, INC. By__ M. Ponce Date_8/31/12

S, et

X radius of gyration:

Y radius of gyration:

Bolt hole:

Angle rivet holes:

Plate rivet holes:

Gross area of section:

Net area of section:

Ik FB ,
Iy FB = = 23.08-in
Ag FB
I
FB
LER = | = 2.22:n
Yy A
2.FB
15

hole := —in
16

3
h01esangle.FB = l-4~hole-zin = 2.81-in2

3
holes B = 14~hole-gin = 4.92-in2

plate.F
.2
AgFB = 48.6-in

.2
AnFB = Ag.FB - hOleSangle.FB - hOlesplate.FB = 40.87-in

FLOORBEAMS Properties for Any Section Loss

Span 1
FB1, Span 1:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

FB2, Span 1:

Gross Area:

Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

No section loss.

Ag FB1.S1 = AgFB = 48.6-in”

AnFBL.S1 = AnFB = 4087 in”

Aplate.FB1.S1 = Aplate.FB = 21in”

L FB1.SI = kFB= 25897-in"

Sx.FB1.S1 = Sx FB = 917-in’

12"-long x3"-high hole in web at top of stringer connection.
Ag FB2.S1 = AgFB = 48.6-in”

. (3. 2
A FB2.S1 = AnFB ~ 3m~(gmj = 39.74-in

. . 3. .2
Aplate.FB2.81 = Aplate. FB ~ (3in + 5.sln).(§mj = 17.81-in
Web area not interacted above web hole, 5.5in.

Iy FB2.51 = Ix FB ~ E'gm'@m) = 25388-in

R 56.5in . 2
+| —in-3in |- — 7in
8 2

S _ krB2si
xFB2.S1 = 7o
2

= 899~in3
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HHE, Sttt

FB3, Span 1:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

FB4, Span 1:

Gross Area:

Net Area:

Plate Area:

12"-long x3"-high hole in web at top of stringer connection, like FB2, Span 1.
Ag FB3.S1 = AgFB = 48.6-in”

AnEB3SI = AnpBas] = 39.74in”

Aplate FB3.S1 = Aplate.FB2.S1 = 17.81-in”

Ly FB3.51 = Ik FB2.S1 = 25388-in’"

S\ FB3.S1 = ScFR2.S] = 899-in’

12"-long x4"-high hole in web at top of stringer connection. Pitting in top flange.
Ag FB4.S1 = AgFB = 48.6:in”

AnFB4.S1 = AnFB ~ 4in~(%inj = 3937-in”

. . 3. .2
Aplate.FB4.S1 = Aplate.FB — (410 + 5.51n)-(§mj = 17.44-in

Web area not interacted above web hole, 5.5in.

X-axis Inertia for hole in web:

L 3. N 4
Iy FB4hole.S1 = Ix FB ~ E'gm'(“m) = 25249-in

R 56.5in . 2
+| —in-4in |- — 7.5in
8 2

Section Modulus for hole in web:

S B Iy FB4hole.S1
x.FB4hole.S1 - 56.5in
2

= 894-in3 controls for flexure.

X-axis Inertia for pitting flange:

Section Modulus for pitting in flange:

Section Mod.:

3
1 . (3. 4
IX.FB4pit.Sl =LrB - E'Lsm'(gmj = 25454-in
3\ (565 3 )
+| 1.5in-—1in |- — —in
8 2 16
1 .
x.FB4pit.S1 3
S 9] = ————< =901l-in
x.FB4pit.S1 56.5in
2

- 3
Sx.FB4.S1 = Min(Sy FB4hole.S1-Sx FB4pit.S1) = 894in
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FB5, Span 1:

Gross Area:

Net Area:

Plate Area:

12"-long x4"-high hole in web at top of stringer connection. Pitting in top flange.
2

Ag FB5.S1 = Ag FB = 48.6-in
3

AnFB5.S1 = AnFB ~ 4in~(ginj — 39.37-in

. . 3. .2
Aplate.FBS.Sl = Aplate.FB — (4in + 5.51n)~(§1nj = 17.44-in

Web area not interacted above web hole, 5.5in.

X-axis Inertia for hole in web, same as FB4, Span1:

4
Iy FBShole.S1 = Ix.FB4hole.S1 = 25249-in

Section Modulus for hole in web, same as FB4, Span 1:

3
Sx FBShole.S1 = Sx.FB4hole.§1 = 894:in

X-axis Inertia for 30% section loss due to pitting in the flanges:

Section Modulus for pitting in flange:

3
1 . (3. 4
IXFBSpltSl = IXFB — Elzln(zln) 030 = 23799111
. 2
3 56.5 3
+| 12in-Zin .03 222 2y
4 2 8
1 .
FB5pit.S1
SX.FBSpit.Sl = % = 842-in3 controls for flexure.

. _ o o3
Section Mod.: Sy pps g := min(Sy FBshole.S1+Sx FBSpit.s1) = 842+in
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% PATTERSON Job No._ 252.1
&

Span 2
FB1, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

FB2, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

FB3, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

12"-long x3"-high hole in web at top of stringer connection, like FB2, Span 1.
AgFB1.S2 = AgFB = 48.6:in”

AnFB1.S2 = AnFB2.SI = 39.74-in”

Aplate.FB1.S2 = Aplate.FB2.S1 = 17.81-in”

L FB1.82 = Ix FB2.S1 = 25388-in"

Sx.FB1.82 = Sx FB2.S1 = 899-in’

12"-long x3"-high hole in web at top of stringer connection, like FB2, Span 1.
AgFB2.52 = AgFB = 48.6:in”

AnFB2.S2 = AnFB2.S1 = 39.74-in”

Aplate.FB2.S2 = Aplate.FB2.S1 = 17.81-in”

Ik FB2.52 = Ik FB2.SI = 25388-in’”

S\ FB2.52 = SxFR2.§1 = 899-in’

12"-long x3"-high hole in web at top of stringer connection, like FB2, Span 1.
AgFB3.82 = AgFB = 48.6in”

AnFB3.82 = AnFB2.SI = 39.74-in”

Aplate.FB3.S2 = Aplate.FB2.S1 = 17.81-in”

I FB3.52 = Ix FB2.S1 = 25388-in"

3
Sx.FB3.82 = Sx FB2.81 = 899-in




Checked Date

Approved Date

Title_SCCRTC Br. MP 19.43
Superstructure Rating

PATTERSON Job No. 252.1
& Sheet of
= RSSOCIATES, INC. By__ M. Ponce Date_8/31/12

TS, =

FB4, Span 2:

Gross Area:

Net Area:

Plate Area:

12"-long x2"-high area of 80% section loss in web at top of stringer connection.
1" hole in web above bottom flanges.

.2
Ag FB4.S2 = Ag FB = 48.6:in

(3. .2
AL FB4.S2 = AL FB — 21n‘(§1n)0.8 = 40.27-in

3
Aplate.FB4.S2 = Aplate.FB — (2In + 5-5111)'(5111)08 = 18.75.in”

Web area not interacted above web hole, 5.5in.

X-axis Inertia for 80% section loss in web:

1 3. .3 4
Iy FB4web.S2 = Ix FB ~ E~§m-0.8~(2m) = 25613-in

3. . 56.5in . 2
+| —in-2in |-0.8- — 6.5in
8 2

Section Modulus for section loss in web:

1
FB4web.S2
Sx FB4web.S2 = % = 907-in3 controls for flexure.

56.51in
2

X-axis Inertia for hole in web above bottom flanges.

1 3. .3 .4
IxFB4holeSZ = IXFB — E'gln'(lln) = 25686-1n

. 2
i 2820 sin
8 2

Section Modulus for hole in web:

Section Mod.:

FB5, Span 2:

Gross Area:

Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

< K FB4hole.s2
x.FB4hole.S2 - 56.5in
2

= 9O9~in3

; .3
Sx.FB4.52 "= Min(Sy FB4web.52 Sx.FBAhole.52) = 907-in

11"-long x3"-high hole in web at top of stringer connection.
.2
Ag FB5.82 = Ag FB = 48.6:in

. (3. 2
ApFB5.S2 = AnFB ~ 3m~(gmj = 39.74-in

. . 3. .2
AplateFBSSE = Aplate.FB — (311’1 + 5.5111)'(511’1) = 17.81-in
Web area not interacted above web hole, 5.5in.

) 13 .3 .4
L FB5.52 = Ix FB ~ E'gm'@ln) = 25388-in

{%hl.ginj.(

S _ rBs.s2
xFB5.S2 T 7o o X
2

56.5in . )2
— 7in

— 899.in>
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STRINGERS
(Plans Sheet 4)

Gross Section:

Area of Plate:

Area of Angles:

Gross area of Section:
X-axis c.g. of angle:
Y-axis c.g. of angle:
orientation)

Inertia of angle about x-axis:

Inertia of angle about y-axis:

X-axis inertia of section:

Y-axis inertia of section:

X-axis section modulus:

X radius of gyration:

Y radius of gyration:

Angle rivet holes:

Plate rivet holes:

Gross area of section:

Net area of section:

4 angles- L6x4x5/8
1 plate 44"x3/8"

. (3. .2
Aplate.S = 441n-(gm) = 16.5-in

.2
Aangle.S = 5.831n

.2
Ag.S = Aplate.S + 4Aangle.S =39.82-in

Yangle.S = 2.03in (to be used in determining ly due to 90 deg orientation)

Xangle.S = 1.03in (to be used in determining Ix due to 90 deg

Ix.angle.s = 21in4 (to be used in determining ly due to 90 deg orientation)

Iy.angle.S = 7.47in4 (to be used in determining Ix due to 90 deg orientation)
1]3. .3 .4

L g:= E|:§1n~(441n) :| + 4‘Iy.angle.S .. =13193-in

44.5in

2
Jr4Aangle.S'( ) _Xangle.S)

1

3
3. . .4
Iy.S = E|:(§mj ~441n:| + 4'Ix.angle.S ... =199-in

2
3.
+ 4Aangle.S'(E n -+ yangle.S)

1
X.S 3
S, ¢ i= ———— =593-in
X8 (44 5in
2
Ix.S 18.2:;
g = = 18.2-in
Ag.S
1
.S
fyg = |2 = 2.23in
Ag.S
) 5. .2
h01esang1e.S = 1-4-hole~§1n = 2.34-in

3
holes,y 5 = 9-hole-in = 3.16+in”

Ajq= 39.82~in2

e.S

.2
An.S = Ag.S - h01esangle.s - hOIeSplate.S =3431-in
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STRINGERS Properties for Any Section Loss

Span 1
S0, Span 1: 20% section loss in bottom flange.
. L B .2
Gross Area: Ag.SO.Sl = Ag.S = 39.82-in
5
Net Area: ApS0S] = Ans — 12in-(gin)-0.2 = 32.81-in2
. L _ .2
Plate Area. AplateSOSl = Aplate.S = 16.5'111
1 5 3 4
X-axis Inertia: Lgosi =Lkg— Edzin(gino.zj = 12471-in
. 2
44.
[ 12in2in -0 [ 250 _ S,
8 2 16
1
. x.S0.S1 3
Section Mod.: S = ————— = 560-in
x.S0.S1 44 5in
2
S$1, Span 1: 5% section loss in top flange.
. L B .2
Gross Area: Ag.Sl.Sl = Ag‘s = 39.82-in
5
Net Area: Aps1Ss] = Apns — 12in-(gin)-0.05 = 33.94-in2
. L B .2
Plate Area: AplateSlSl = Aplate.S = 16.5-in
1 5 3 4
X-axis Inertia: Ix.Sl.Sl = Ix.S — E-lZin-[gin-O.OSJ = 13012-in

[ 12in-2in -0.05.[ #4303
8 2 16

o _ Isisi
xSLS1= 7o S
2

Section Mod.: = 585~in3

2
inj
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S2, Span 1:

Gross Area:

Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

S3, Span 1:

Gross Area:

Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

S4, Span 1:

Gross Area:

Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

PATTERSON Job No._ 252.1
& Sheet of
RSSOCIATES, INC. By__ M. Ponce Date_8/31/12
T, s,
20% section loss in top flange.
.2

An.§2.81 = Aps~ 12in-(§in)-0.2 — 32.81-in
._ — 16.5.in2
Aplate.S2.S1 = Aplate.s = 16-51n

1 5 3
1 =1, ¢—|— 12in| —in-0.2 | ...
Xx.S52.S1 X.S 12 (8 )

. 2
[ 12in2in o[ 30 S
8 2 16

I
x.52.S1 3
S = ———— = 560-in
x.S2.S1 44.5in
2

1"-wide x1/2"-high hole in the web above bottom flanges.

3
Ans3.81°= Ans — (—mj (—m) - 34.12-in”
2
Aplate.53.51 = Aplate.s ~ | 511 —ln = 16.31-in

1 3
— —1n —in
12 8 2
1 44 .5in 2
+ —1n —in — 4.5in
g8 2

< _ Ixs3si
xS3.81 7 7o
2

= 590~in3

50% section loss in top and bottom flanges.

5
Aps4.81= Ans— 2-12in~(§inj-o.5 — 26.81-in°
— 16.5.in2
Aplate.84.81 = Aplate.§ = 16-5-in

1 5 3
1 =1, ¢—-2|—-12in:| —in-0.5| ...
Xx.54.S1 X.S 12 (8 )

. 5. 44 .5in 5.
+| 12in-—in |-0.5- - —1
8 2 16

S _ Lesasi
xS4S1°7 7o
2

n)z

= 43l-in3

~ 12471-in”

~ 13134-in”

= 9583~in4
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S5, Span 1:

Gross Area:

Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

S6, Span 1:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

S7, Span 1:

Gross Area:

Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

10% section loss in top flange.

Agss.sl = Ags = 3982in”

5
An.s5.81 = Aps— 12in-(gin)-0.1 ~ 33.56-in
—  16.5.in2
Aplate.SS.Sl = Aplate.S =16.5in

1 5 3
Iy ss81=Ixs~ —~12in-(gin~0.1)

12
[ 12in2in |01 2430 _ 5
8 2
S Iy 85.51 U
=— = .in
x.85.51 7 e
2

No section loss.

Ans681 = Ang = 3431in’

.2
Aplate.86.51 = Aplate.s = 16-5-In

. 4

Iy s6.51 = Ix.g = 13193-in
.3
Sx.86.51 = Sx.g = 593-in

25% section loss in bottom flange.

5
An.§7.81 = Aps ~ 12111-(gin)-0.25 = 30 44-in>
" 16512
Aplate.S7.S1 = Aplate.§ = 16-5-in

1 5 3
1 =1, q—|—-12in:| —in-0.25 | ...
x.57.S1 X.S 12 [8 j

Iy 87.51 3

S =
x.57.51 445
2

= 12832~in4

= 1229O~in4
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S8, Span 1: 20% section loss in top and bottom flanges.

Gross Area: AgSSSl = Ags = 39821n2

Net Area: An.SS.Sl = An.S — 2-12in~(§inj-0.2 = 31.31~in2
. L _ .2
Plate Area: AplateSSSl = Aplate.S = 16.5-in
1 5 3 4
X-axis Inertia: I, gg g1 =1y g—2 E«lZin(ginO.z) = 11749-in
. 2
44,
o[ 12in-2in -0 22M _ 54,
8 2 16
1
. x.S8.S1 3
Section Mod.: S = ——— = 528-in
x.S8.S1 44.5in
2
S9, Span 1: 10% section loss in top and bottom flanges.

Gross Area: Ag.S9.Sl = Ag.S = 39.82-in2

5
Net Area: Aps9S] = Ans— 2-12in~(ginj-0.l = 32.81~in2
. L _ .2
Plate Area. AplateS9Sl = Aplate.S = 16.5'111
1 5 3 4
X-axis Inertia: Lgogr=Lkg—2 E«lZin(ginO.lj = 12471-in
. 2
5 445 5
+| 12in-Zin |-0.1] /22— 24y
8 2 16
1
. x.S9.S1 3
Section Mod.: S = —————— = 560-in
x.S9.S1 44 5in
2
$10, Span 1: No section loss.

Gross Area: Ag.SlO.Sl = Ag.S = 39.82-in2

Net Area: Ans1os1 = Aps = 34.31-in2

. - _ .2
Plate Area:  Aplate.$10.81 = Aplate.s = 10510

, - 4
X-axis Inertia: IXSIOSI = IXS = 13193 in

Section Mod.: SXSIOSI = SXS = 59311’13
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S11, Span 1:

Gross Area:

Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

Span 2

S0, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

S1, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

50% section loss in top flange. Complete loss of one bottom flange at

abutment, not affecting flexural capacity.

AgS11.81= Ags= 39.82:in’

(3. 2
ApS11.81 = Ans — 12m~(§mj~0.5 = 30.56-in

2
Aplate.S11.S1 = Aplate.§ = 16-5-In

1 5 3
1 =1 —|—-12in:| —in-0.5| ...
x.S11.S1 x.S 12 (8 j

. 5. 44 .5in
+| 12in-—in |-0.5- _
8 2

g _ Lsisi
xS11.817= 7o
2

= 512-in3

No section loss.

2
Ag50.82 = Ag g = 39.82:in
AnS0.82 = Ans = 34.31-in”

.2
Aplate.80.S2 = Aplate.s = 10-3-In

L go.50 = L g = 13193-in”
S,.50.82 = Sy.5 = 393+in”
No section loss.
Ags1§2=Ags= 39.82-in”
Angisyi= Ayg = 3431in”

.2
Aplate.S1.52 = Aplate.s = 16-3-In

4
Iy g1.92 = L g=13193:in

3
Sx.81.82 = Sx g = 593-in

= 11388'in4

5 )
—1n
16
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(L, S

S2, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

S3, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

S4, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

S5, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

No section loss.

.2
Ag 282 1= Ag g = 39.82:in
Apgysyi= Ay g = 3431in’

.2
Aplate.S2.52 = Aplate.s = 16-51n

Lgpg=lg= 13193-in”
Sx.82.82 = Sx§ = 593-in’
No section loss.

Ags3.s2 = Ags = 39.82-in”
Ay gasy = Ayg = 3431in’

.2
Aplate.83.52 = Aplate.s = 16.51n

Lg3gp=lg= 13193-in”
Sx.83.82 = Sx§ = 593-in’
No section loss.

Agsasy = Ags = 39.82-in”
Ansasy = Agg = 3431in’

.2
Aplate.84.52 = Aplate.s = 10-51n

Ligagp =l g= 13193-in”
Sy54.52 = Sy = $93-in’
No section loss.

Ags5.52 = Ags = 39.82-in”
A5y = Ay g = 3431in”

.2
Aplate.85.52 = Aplate.s = 16-51n

4
k5582 = Ix g = 13193-in

.3
Sx.85.82 = Sx g = 593:in
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(L, S

S6, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

S7, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

S8, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

S9, Span 2:

Gross Area:
Net Area:

Plate Area:

X-axis Inertia:

Section Mod.:

No section loss.

.2
Ags6.82 1= Agg = 39.82:in
Ay 65y = Ay g = 3431in”

.2
Aplate.86.52 = Aplate.s = 16-51n

Ligsn =l g= 13193-in”
5x.86.82 = Sx.§ = 593-in’
No section loss.

Ags7.50 = Ags = 39.82-in”
Ay g7y = Ay g = 3431in’

.2
Aplate.87.52 = Aplate.s = 16-51n

Lgrgp=lg= 13193-in”
Sx.87.82 = Sx§ = 593-in’
No section loss.

Agsg.52 = Ags = 3982in”
Ay sgsy = Ay g = 3431in’

.2
Aplate.S8.52 = Aplate.s = 16-51n

Ligggp =l g= 13193-in”
S,.58.52 = Sy = S93in’
No section loss.

Ag$9.52 = Ags = 39.82-in”
Ay g0y = Ay g = 3431in’

.2
Aplate.89.S2 = Aplate.s = 16-51n

4
Iy59.52 = Iy g = 13193-in

.3
5x.89.82 = Sx g = 593:in
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$10, Span 2: No section loss.
. . _ .2
Gross Area: Ag.SlO.Sz = Ag.S = 39.82-in
Net Area: AHSIOSZ = AIlS = 3431 11'12
. - _ .2
Plate Area:  Ajjate $10.82 = Aplate.s = 16-5-1n

. . . 4
X-axis Inertia: IXSIOSZ = IXS = 13193-in

. _ _ 3
Section Mod.: SXSlOSZ = SXS = 593-in

S11, Span 2: 50% section loss in vertical legs of bottom angles.

Gross Area: Ag.su.sz = Ag.S = 39.82-in2

5
Net Area: An.Sll.SZ = An.S - 2-4in~(ginj-0.5 = 31.81~in2
. - _ .2
Plate Area: Aplate.S11.52 = Aplate.s = 16-5-in
. . 1 (5
X-axis Inertia: I g1y gp = L g 2 E.(Ein.o.sj-mmf _ 12164-in”
. 2
44,
o 2inain 0.5 2220 o
8 2
I
. xS11.82 3
Section Mod.: S = ———— = 547-in
xS11.82° 7=
2

Impact Factor for Main Members

Impact:
. 600
Vertical effect: VE = 16 + ——— = 22.67 AREMA (15-1.3.5)
120 - 30
Rocking effect: RE := 2051 =06.38 AREMA (15-1.3.5d)
15ft + 8in

2
Reduce for low speed:  Reduction := 1 — 08 [60mph — 30mp h) =0.71

2500 mph
3 VE-Reduction + RE
100

Impact: 1: =0.23
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Lex+ x ¥y

L]

(™

- (g’%’a *
t 4 N 7
N Y

<% ! J
L .
g ", i
T\ I
7 5 —
Lower Panel Point Loading
STRIMGLES
. Lo rd x EA}'
; — “]
= M
5 o RTex
Lower Panel Point Loading 3_— ]
(for TRAP Input)
Bracing Dead Load | L
Floor System | S
Floor beams
. .2
Area: Ag.FB = 48.6-in
Weight/ft: WER = 490pcf 'Ag.FB = 165.38-plf
Length: Lgg = 15ft + 8in = 15.67 ft

Intermediate Stringers

Area: Ag.S = 3»9.82'in2
Weight: wg = 490pcf~Ag.s = 135.5-plf
5
Length: Lg:= 19t + (11 + E)in =19.97 ft
Diagonals 1 angle L4x4x3/8
. . .2
Area: Ag.botDiag = 2.86in

Weight: WhotDiag ‘= 9.72plf

5.
Length: LbotDiag = 23ft + (11 + g)ln =23971t
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Interior Panel Point Bracing Dead Load

L
s FB .
Load at pOInt. PlOWCI'Pt = WFBT + WSLS + WbotDiag'LbotDiag = 423k1p
Inc. 30% for connections PpLiowerPoint = 1-30-Plowerpt = 3-5-kip
Additional Dead Load

Wire rope/Sidewalk Estimate
Use estimates from prior rating calcs

Psidewalk = 11Kip
Track and Timber Track Wirack = 200plf
Timber timber := 60pcf

Open timber deck on steel girder uses:
Viimber = 10in-12in-10ft = 8.33-ft3 @ 1'-0" on-center
Wit. of 1 timber: thimber = Vtimber-timber = OSklp
20-Wt,:
. . timb
Timber point load: Piimber = % = 5-kip

200plf-(20f0)2

Track point load: Pirack = 5

4-kip

Total Add. Dead Load: PADLlowerPt = PSideWalk + Ptimber + Ptrack = 20klp

Top Panel Point Loading
(for TRAP Input)

Portal Bracing

14ft + 11i
Load of Top Struts: Prg = %-4-(6.@& = 0.2-kip

Load of Top Laterals: Pyp = Maam.éplf) = 0.32-kip

Load at Point: Prg + Ppp = 0.51-kip

Add 30% for connections and lattice
1.30-(Pg + Py ) = 0.67-kip

Use: PDLupperIntPoint := 1.0kip @ interior points
PDLupperEndPoint = 2.0kip @ end points
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Stringer Load Rating
Section Properties
Area: Ag's = 39.82~in2

X-axis inertia:

Live Load

Length of stringer span:

Maximum moment:

Max shear:

Maximum pier reaction:

Dead Load
Self weight:

Inc. 30% for connections:

Track:

Timber:

Total:

Max Moment:

Max Shear:

Normal allowable flexure: F

Max. allowable flexure:

Normal allowable shear: F

Max. allowable shear:

I g = 13192.61-in"

Lg span = 201t
Mg [ = 475kip-fit  Alt. LL, AREMA Table 15-1-15
Vg L = 120kip Alt. LL, AREMA Table 15-1-15
Rqpp = 131.10kip  E-80, AREMA Table 15-1-15
wg = 135.5-plf

WS = wg1.30 = 176.15-plf
WS track = 100plf

Wt
timber
WS timber = I = 500-plf
WS timber kip
WS DL = WSt WG track + = 0~53'Tt
W L 2
.DL-S.
Mg p = — >3, 8S P _ 2631 kip-ft
wspL'Ls.
Vg pL = > S 5.26-kip
allow.b = 0.55-35ksi = 19.25-ksi AREMA (15-1.4.1)
Fmax.b = 0.80-35ksi = 28-ksi AREMA (15-7.3.4.3)

AREMA (15-1.4.1)
AREMA (15-7.3.4.3)

allow.v = 0.35-35ksi = 12.25-ksi

Fiax.y = 0.75-(0.8-35ksi) = 21-ksi
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Impact for Stringer

Vertical Effect:

Rocking Effect:

Reduce for low speed:

Impact:

Normal Rating of Stringer
Dead Load Stresses

Flexure:

Shear:

Live Load Stresses

Flexure:

Shear:

2
3 (LS.span)
1600-ft>
RES = 20 %
Reduction = 0.71
VES~Reduction + RES

VEg := 40 — =39.25 %

E-80 Normal Load Rating Without Section Loss

Flexure:

Shear:

Iq = =048
S 100
M
S.DL
og pL = = 0.53-ksi
SX.S
A\Y/
S.DL
Tg pL = ——— = 0.32:-ksi
Aplate.S
1+ Iqg)-M
S S.LL
Og L = L = 14.22ksi
SX.S
1+ Iq)-V
S)VS.LL
TSLL = # = 10761(51
Apla‘[e.S
Fallow.b ~ 9s.DL
Rg 5= 80 = 105
OSLL
F - T
llow. S.DL
Rg 1= —— .80 = 89

TSLL

Maximum Rating of Stringer Without Section Loss
E-80 Maximum Load Rating

Flexure:

Shear:

Fax.b = 9S.DL

Mast.O_ = -80 =155

OS.LL

Fraxv ~ TS.DL

Mast.T = -80 = 154

TSLL

AREMA (15-1.3.5)

AREMA (15-1.3.5d)
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Rating for Each Stringers in Span 1
S0, Span 1: 20% section loss in bottom flange.
Dead Load Stresses
M
S.DL .
Flexure: O'SOSIDL = S = 0.56-ksi
x.S0.S1
Vv
S.DL .
Shear: TSOSIDL = = 0.32-ksi
Aplate.S0.S1
Live Load Stresses
1 + Iq)-M
) ( S) S.LL .
Flexure: O'SOSILL = S— = 15.05 -ksi
x.S0.S1
1 + Ig)-V
_ (1+15) Vs L .
Shear: TSOSILL = — = 10.76-ksi
Aplate.S0.S1
E-80 Normal Load Rating
F - o
Flexure: R — allow.b S0.S1.DL 80 = 99
S0.S1.c
050.S1.LL
F - T
allow.v S0.S1.DL
Shear: RSOSlT = 80 = 89
TS0.S1.LL
E-80 Maximum Load Rating
F -0
. .S1.DL
Flexure: MaXRSO.Sl.O' = max.b 505 -80 = 146
950.S1.LL
F - T
Shear: MaxR o maxyv  SOSLDL o sy
S0.S1.7
TS0.S1.LL
S1, Span 1: 5% section loss in top flange.
Dead Load Stresses
M
S.DL .
Flexure: USISlDL = S = 0.54-ksi
x.S1.S1
A%
S.DL .
Shear: TSISlDL = = (0.32-ksi
Aplate.S1.S1
Live Load Stresses
(1 +1 )-M
S)¥S.LL .
Flexure: 051 SILL = S— = 14.42 ksi
x.S1.S1
(1 +1 )~v
S) VS.LL .
Shear: TSISILL = = 10761(51

Aplate.S1.S1
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E-80 Normal Load Rating

_ ~ Fallowb ~ 9s1.51.0L
Flexure: RSlSlO' = -80 = 104

0S1.S1.LL
Fallow.v = TS1.51.DL

Shear: RSlSlT = 80 = 89

TS1.S1.LL

E-80 Maximum Load Rating
Fiaxb ~ 9S1.S1.DL

Flexure: MaxRg| g1 o= -80 = 152
0S1.S1.LL
F - T
. S1.S1.DL
Shear: MaxRgq| g1 1= max.v -80 = 154
TS1.S1.LL
S2, Span 1: 20% section loss in top flange.
Dead Load Stresses
M
S.DL
F|eXUI'eZ USZSlDL = S = 056kSI
x.S2.S1
A%
S.DL
Shear: TSZSlDL = = 0321(51
Aplate.S2.S1

Live Load Stresses
(1+1g)Mg 1.

Flexure: 032 S1LL = S = 15.05-ksi
x.S2.S1
(1 +1 )~v
S)"VS.LL .
Sheal’ TSZSlLL = = 1076k51
Aplate.S2.S1

E-80 Normal Load Rating
Fallow.b ~ 9S2.81.DL

Flexure: RS2.SI.O‘ = -80 =99
032 S1.LL
F - T
allow.v S2.S1.DL
Shear: Rszsl,l_ = -80 = 89
TS2.S1.LL

E-80 Maximum Load Rating
F - o
Flexure: MaxR o _maxb 7SISLDL o) 46
S2.Sl.c
932.S1.LL

F - T
max.v S2.S1.DL
Shear: MaXRSZSlT = -80 = 154

TS2.S1.LL
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S3, Span 1: 1"-wide x1/2"-high hole in the web above bottom flanges.
Dead Load Stresses
M
S.DL .
F|eXUI'eZ 05381DL = S— = 0.53-ksi
x.53.S1
A%
S.DL .
Shear: TS3SlDL = = 0321(51
Aplate.83.S1

Live Load Stresses
(1+1g)Mg 1.

Flexure: 09381 LL = S = 14.29 ksi
x.S3.S1
(1 +1 )~v
S)"VS.LL .
Sheal’ TS3SlLL = = 10881(51
Aplate.S3.51

E-80 Normal Load Rating
Fallow.b = 9$3.81.DL

Flexure: RS3.SI.0:: -80 = 105
083.S1.LL
F - T
llow. .S1.DL
Shear: R o _allowv S3.SLDL o)
S3.S1.1
TS3.S1.LL

E-80 Maximum Load Rating
Fax.b = 9S3.51.DL

Flexure: MaXRs381O. = -80 = 154
0S83.81.LL
F - T
. S3.S1.DL
Shear: MaxR - XV 80 = 152
S3.8l.T
TS3.S1.LL
S4, Span 1: 50% section loss in top and bottom flanges.
Dead Load Stresses
M
S.DL .
Flexure: O-S4SIDL = S = 0.73-ksi
x.S4.S1
Vv
S.DL .
Shear: TS4SlDL = = 0.32-ksi
Aplate.S4.S1

Live Load Stresses
(1+1g)Mg .

8x.84.51
(1+1g) Vs L
Aplate.S4.S1

Flexure: O-S4leL = = 19.58 ksi

Shear: TS4SlLL = = 10.76-ksi




Xheckedd DDatcta PATTERSON .é%b l\f[o. 252.1 -
pprove ate & ee (o)
Title_SCCRTC Br. MP 19.43 = RSSOCIATES, INC. By__ M. Ponce Date_8/31/12
Superstructure Rating IS, S,
E-80 Normal Load Rating
Floxure: ~ Fallowb ~ 9s4.51.0L
exure: RS4SlO' = O_S4 SLLL -80 =76
Shear- ~ Fallowv ~ Ts4.s1.0L
ear: RS4.Sl.'r = o -80 = 89
E-80 Maximum Load Rating
F -0
b S4.S1.DL
Flexure: MaxRgy g1 o= max -80 =111
o 954.S1.LL
F - T
. S4.S1.DL
Shear: MaxR = max.v -80 = 154
S4.S1.71 TS4.SILL
S5, Span 1: 10% section loss in top flange.
Dead Load Stresses
M
S.DL
F|eXUI'eZ O'SS Sl DL = = OSSkSl
o 8x.85.51
A%
S.DL
Shear: TSSSlDL = = 0321(51
Aplate.S5.S1
Live Load Stresses
(1 +1 )-M
S)¥S.LL .
Flexure: O-SS.Sl.LL = W = 14.62-ksi
X. .
1+ Iq)-V
S) VS.LL
Aplate.S5.S1
E-80 Normal Load Rating
F -0
allow.b S5.S1.DL
Flexure: RSS.SI.O':: S -80 = 102
F - T
allow.v S5.S1.DL
Shear: RSSSIT = TSS SLLL -80 = 89
E-80 Maximum Load Rating
F -0
b S5.S1.DL
Flexure: MaxR = O 80 = 150
S5.S1l.c ——
F - T
. S5.S1.DL
Shear: MaxR - XV 80 = 154
S5.S1.T e
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S6, Span 1: No section loss.
Dead Load Stresses
M
S.DL .
F|eXUI'eZ 0'S6SlDL = S— = 0.53-ksi
x.56.S1
\Y
S.DL .
Shear: TS6SlDL = = 0321(51
Aplate.S6.S1

Live Load Stresses
(1+1g)Mg 1.

Flexure: 05681 LL = S = 14.22ksi
X.S56.S1
(1 +1 )~v
S)"YS.LL .
Sheal’ TS6SlLL = = 1076k51
Aplate.S6.S1

E-80 Normal Load Rating
Fallow.b = 956.51.DL

Flexure: RS6.SI.0:: -80 = 105
0586.S1.LL
F - T
allow.v S6.S1.DL
Shear: RS6SIT = -80 = 89
TS6.S1.LL

E-80 Maximum Load Rating
Frax.b = 9S6.51.DL

Flexure: MaXRS6SlO' = -80 = 155
056.51.LL
F - T
. S6.S1.DL
Shear: MaxR - XV 80 = 154
S6.51.7
TS6.S1.LL
S7, Span 1: 25% section loss in bottom flange.
Dead Load Stresses
M
S.DL .
Flexure: 097S1 DL = S— = 0.57-ksi
x.S7.S1
A\
S.DL .
Shear: TS7SlDL = = 0.32-ksi
Aplate.S7.S1

Live Load Stresses
(1+1g)Mg .

8x.87.81
(1+1g) Vs L

Aplate.$7.S1

Flexure: 0'S7SlLL = = 15.27 ksi

Shear: TS7SlLL = = 10.76-ksi
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Superstructure Rating IS, S

E-80 Normal Load Rating

_ ~ Fallowb ~ 9s7.51.DL
Flexure: RS7SlO' = -80 = 98

097 S1.LL
Fallow.v =~ T$7.51.DL g

0=289

Shear: Rg791.1:= —

E-80 Maximum Load Rating
Fiaxb ~ 957.51.DL

Flexure: MaxRg7 g1 o= -80 = 144
957.S1.LL
F - T
. S7.S1.DL
Shear: MaxRg7 g1 1= max.v -80 = 154
TS7S1.LL
S8, Span 1: 20% section loss in top and bottom flanges.
Dead Load Stresses
M
S.DL
F|eXUI'eZ UsgleL = S— = 06k51
x.S8.S1
A%
S.DL .
Shear ngleL = = 0321(51
Aplate.S8.S1

Live Load Stresses
(1+1g)Mg 1.

Flexure: 038 Sl LL = S = 15.97 ksi
X.S8.S1
(1 +1 )~v
S)"YS.LL .
Sheal’ TSSSlLL = = 1076k51
Aplate.S8.S1

E-80 Normal Load Rating
Fallow.b = 958.51.DL

Flexure: RSS.SI.O':: -80 =93
088.S1.LL
F - T
llow. .S1.DL
Shear: R . _allowv  S8SLDL o g9
S8.S1.7
TS8.S1.LL

E-80 Maximum Load Rating
F - o
Flexure: MaxR . _maxb 7S8SLDL o) as
S8.Sl.o
088.S1.LL

F - T
max.v S8.S1.DL
Shear: MaxRS$SlT = -80 = 154

TS8.S1.LL
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Superstructure Rating IS, S
S9, Span 1: 10% section loss in top and bottom flanges.
Dead Load Stresses
M
S.DL .
Flexure: 059 S1 DL = S— = 0.56-ksi
x.59.S1
A%
S.DL .
Shear. ’ngleL = = 0.32-ksi
Aplate.S9.S1

Live Load Stresses
(1+1g)Mg 1.

Flexure: ngleL = S .. = 15.05-ksi
X. .
(1 +1 )-v
S)"YS.LL .
Shear: TS9.S1.LL = W = 10.76-ksi
ate.S9.

E-80 Normal Load Rating
Fallow.b ~ 959.1.DL

Flexure: RS9SIO' = -80 = 99
989.S1.LL
F - T
allow.v S9.S1.DL
Shear. RS9SIT = -80 = 89
TS9.S1.LL

E-80 Maximum Load Rating
Fiaxb ~ 959.51.DL

Flexure: MaxRgg g1 o= -80 = 146
959.S1.LL
F - T
Shear: MaxR L 59.51.DL -80 = 154
S9.S1.7
TS9.S1.LL
$10, Span 1: No section loss.
Dead Load Stresses
_ ~ Mgpp ,
Flexure: USIOSlDL = S— = 0.53-ksi
x.510.S1
Vv
S.DL .
Shear: TSIOSlDL = ————— = (.32-ksi
Aplate.$10.S1

Live Load Stresses
(1+1g)Mg 1.

Sx.810.51
(1+1g) Vs L

Aplate.$10.S1

Flexure: O'SIOSILL = = 14.22-ksi

Shear: TSIOSILL = = 10.76-ksi
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Superstructure Rating IS, S

E-80 Normal Load Rating

_ ~ Fallowb ~ 9s10.51.DL
Flexure: RSlOSlO’ = -80 = 105

9S10.S1.LL
Fallow.v = 7$10.S1.DL

80 = 89

Shear: Rg10.51.1= R

E-80 Maximum Load Rating
Faxb ~ 9510.S1.DL

Flexure: MaxRg10 51 o= -80 = 155
0S10.S1.LL
F - T
. S10.S1.DL
Shear: MaxRg1g g1 1= max.v -80 = 154
TS10.S1.LL
S11, Span 1: 50% section loss in top flange. Complete loss of one bottom flange at

abutment, not affecting flexural capacity.
Dead Load Stresses

M
S.DL .
Flexure: 0511.S1.DL = S— = 0.62-ksi
x.S11.S1
Y/
S.DL .
Sheal’ TSIISIDL = = 0321(51

Aplate.S11.S1
Live Load Stresses

(1+1g)Mg 1.
Sx.S11.81
(1+1g) Vs L

Aplate.S11.S1

Flexure: O'SllSlLL = = 16.48-ksi

Shear: TSIISlLL = = 10.76-ksi

E-80 Normal Load Rating
Fallow.b ~ S11.51.DL

Flexure: RSIlSlO’ = -80 =90
OS11.S1.LL
F - T
allow.v S11.S1.DL
Shear. RSIlSlT = -80 = &9
TS11.S1.LL

E-80 Maximum Load Rating
F -0
Flexure: MaxR = max.b Sll'SI'DL~80 =133
S11.Sl.0
OS11.S1.LL

F - T
max.v S11.S1.DL
Shear. MaxRSl 1.S1.7 = -80 = 154

TS11.S1.LL
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Superstructure Rating IS, S

Rating for Each Stringers in Span 2

S0, Span 2: No section loss.
Dead Load Stresses
M
_ S.DL .
Flexure: O'SOSZDL = S— = 0.53-ksi
x.S0.S2
Vv
_ S.DL .
Shear: TSOSZDL = = 0.32-ksi
Aplate.S0.S2
Live Load Stresses )
1 + Iq)-M
] ( S)™MS.LL .
Flexure: O'SOSZLL = S— = 14.22 -ksi
x.S0.S2
1+ Iq)-V
_ (1+1s)VsLL .
Sheal’. TSOSZLL = = 1076kSI
Aplate.80.S2

E-80 Normal Load Rating
Fallow.b = 950.52.DL

F|eXUI'eZ RSOSZO_ = 80 = 105
050.82.LL
F - T
allow.v S0.S2.DL
Shear: RSOSZT = 80 = 89
TS0.S2.LL

E-80 Maximum Load Rating
Faxb ~ 950.52.DL

Flexure: MaXRSO.Sz.O':: -80 = 155
950.52.LL
F - T
max.v S0.S2.DL
Shear: MaXRSO.SZT = -80 = 154
TS0.S2.LL
S1, Span 2: No section loss.
Dead Load Stresses
M
S.DL .
Flexure: O'SIS2DL = S— = (0.53-ksi
x.S1.S2
\%
S.DL .
Shear: TS1S2DL = = (0.32-ksi
Aplate.S1.S2

Live Load Stresses
(1+1g)Mg 1.

Sx.81.82
(1+1g) Vs 1L

Aplate.S1.S2

Flexure: 051 S2LL = = 14.22ksi

Shear: ’TSISZLL = = 10.76-ksi
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E-80 Normal Load Rating

_ ~ Fallowb ~ 9s1.52.pL
Flexure: RSlSZO' = -80 = 105

0S1.S2.LL
Fallow.v = TS1.82.DL

Shear: RSlSZT = 80 = 89

TS1.S2.LL

E-80 Maximum Load Rating
Faxb ~ 9S1.52.DL

Flexure: MaxRg| g7 o= -80 = 155
0S1.S2.LL
F - T
. 1.S2.DL
Shear: MaxR = max.v S -80 = 154
S1.82.7
TS1.82.LL
S2, Span 2: No section loss.
Dead Load Stresses
M
S.DL .
F|eXUI'eZ UszszDL = S— = OSBkSl
x.S2.S2
A%
S.DL .
Shear: TszszDL = = 0321(51
Aplate.S2.2

Live Load Stresses
(1+1g)Mg 1.

Flexure: 0$) o LL = S = 14.22ksi
X.S2.S2
(1 +1 )~v
S)"VS.LL .
Sheal’ TszszLL = = 1076k51
Aplate.S2.S2

E-80 Normal Load Rating
Fallow.b ~ 9$2.82.DL

Flexure: RSZ.S2.0:: -80 = 105
052.82.LL
F - T
allow.v S2.S2.DL
Shear: Rszsz,r = -80 = 89
TS2.82.LL

E-80 Maximum Load Rating
F - o
Flexure: MaxR = max b SZ'SZ'DL~80 =155
S2.82.c
032.82.LL

F - T
max.v S2.S2.DL
Shear: MaXRSZSZT = -80 = 154

TS2.82.LL
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S3, Span 2: No section loss.
Dead Load Stresses
M
S.DL .
Flexure: 043 $2 DL = S— = 0.53-ksi
x.S3.S2
A%
S.DL .
Shear: TS3.S2.DL = = 0.32-ksi
Aplate.S3.52

Live Load Stresses
(1+1g)Mg 1.

Flexure: O-S3SZLL = S 5 = 14.22-ksi
X. .
(1 +1 )-v
S)"YS.LL .
Shear: TS3.82.LL = m = 10.76-ksi
ate.S3.

E-80 Normal Load Rating

F -0
allow.b S3.S2.DL
Flexure: RS3820' = -80 = 105

0S53.82.LL
Fallow.v = 7$3.52.DL

80 = 89

Shear: RS382T = TS3 SLL

E-80 Maximum Load Rating
Fiaxb ~ 953.52.DL

Flexure: MaxRg3 g5 o= -80 = 155
0933.52.LL
F - T
Shear: MaxR A 53.52.DL -80 = 154
S3.82.7
TS3.82.LL
S4, Span 2: No section loss.
Dead Load Stresses
_ ~ Mgpp :
Flexure: 0'8482DL = 3 = (0.53-ksi
x.S54.S2
\%
S.DL .
Shear: TS482DL = = 0.32-ksi
Aplate.S4.S2

Live Load Stresses
(1+1g)Mg 1.

Sx.84.82
(1+1g) Vs L

Aplate.S4.S2

Flexure: 0S4S2LL = = 14.22-ksi

Shear: TS4S2LL = = 10.76-ksi
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Superstructure Rating IS, S

E-80 Normal Load Rating

_ ~ Fallowb ~ 9s4.52.DL
Flexure: RS4S2,O' = -80 = 105

0S4.82.LL
Fallow.v = T$4.82.DL

80 = 89

Shear: RS4S2,T = TS4 SLL

E-80 Maximum Load Rating
Faxb ~ 954.52.DL

Flexure: MaxRgy g7 o= -80 = 155
0954.82.LL
F - T
max.v S4.S2.DL
Shear: MaXRs4szT = -80 = 154
TS4.82.LL
S5, Span 2: No section loss.
Dead Load Stresses
M
S.DL .
F|eXUI'eZ O'SSSzDL = S— = OSBkSl
x.S5.S2
A%
S.DL .
Shear: TSSSzDL = = 0321(51
Aplate.S5.92

Live Load Stresses
(1+1g)Mg 1.

Flexure: 05590 LL = S = 14.22ksi
X.S5.S2
(1 +1 )~v
S)"VS.LL .
Sheal’ TssszLL = = 1076k51
Aplate.S5.82

E-80 Normal Load Rating
Fallow.b = 985.82.DL

Flexure: RSS.S2.0:: -80 = 105
085.82.LL
F - T
allow.v S5.S2.DL
Shear: RSSSzT = -80 = 89
TS5.82.LL

E-80 Maximum Load Rating
F - o
Flexure: MaxR = max b SS'SZ'DL~80 =155
S5.82.0
095.82.LL

F - T
max.v S5.S2.DL
Shear: MaXRSSSZT = -80 = 154

TS5.82.LL
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S6, Span 2: No section loss.
Dead Load Stresses
M
S.DL .
F|eXUI'eZ 0'S6szDL = S = 0.53-ksi
x.56.S2
A%
S.DL .
Shear: TS682DL = = 0321(51
Aplate.S6.S2

Live Load Stresses
(1+1g)Mg 1.

Flexure: 056,92 LL = S = 14.22ksi
X.S6.S2
(1 +1 )~v
S)"YS.LL .
Sheal’ TS682LL = = 1076k51
Aplate.S6.S2

E-80 Normal Load Rating
Fallow.b = 956.52.DL

Flexure: RS6.S2.0:: -80 = 105
056.852.LL
F - T
allow.v S6.S2.DL
Shear: RS682T = -80 = 89
TS6.S2.LL

E-80 Maximum Load Rating
Fax.b = 9S6.52.DL

Flexure: MaXRS6SZO. = -80 = 155
956.82.LL
F - T
max.v S6.S2.DL
Shear: MaXRS6S2,T = -80 = 154
TS6.S2.LL
S7, Span 2: No section loss.
Dead Load Stresses
M
S.DL .
Flexure: 0972 DL = S = 0.53-ksi
x.S7.52
A\
S.DL .
Shear: TS7SZDL = = 0.32-ksi
Aplate.S7.S2

Live Load Stresses
(1+1g)Mg

8x.87.82
(1+1g) Vs L

Aplate.S7.52

Flexure: O'S7szLL = = 14.22 -ksi

Shear: TS782LL = = 10.76-ksi
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E-80 Normal Load Rating
Floxure: ~ Fallowb ~ 9s7.52.DL
exure: RS7S2,O' = -80 = 105
0s87.82.LL
Shear- ~ Fallowyv ~ Ts7.52.DL
ear: Rg7.90 1= -80 = 89
TS7.82.LL
E-80 Maximum Load Rating
F -0
. .S2.DL
Flexure: MaxR = max.b 575 -80 = 155
S7.82.0
0957.82.LL
F - T
max.v S7.S2.DL
Shear: MaxRg7 g5 1= -80 = 154
TS7.82.LL
S8, Span 2: No section loss.
Dead Load Stresses
M
S.DL .
F|eXUI'eZ UsgszDL = S = OSBkSl
x.S8.S2
V
S.DL .
Shear: ngszDL = = 0321(51
Aplate.S8.S2
Live Load Stresses
(1 +1 )-M
S)"V'S.LL .
x.S8.S2
(1 +1 )~v
S)"VS.LL .
Sheal’ TS882LL = = 1076k51
Aplate.S8.S2
E-80 Normal Load Rating
F -0
allow.b S8.S2.DL
Flexure: RSS.S2.0:: -80 = 105
0S8.52.LL
F - T
allow.v S8.S2.DL
Shear: ngsz,r = -80 = 89
TS8.S2.LL
E-80 Maximum Load Rating
F -0
Flexure: MaxR = max b SS'SZ'DL~80 =155
S8.82.0
0S88.52.LL
F - T
max.v S8.S2.DL
Shear: MaXngszT = -80 = 154

TS8.S2.LL
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S9, Span 2: No section loss.
Dead Load Stresses
M
S.DL .
F|eXUI'eZ UsgszDL = S = 0.53-ksi
x.S9.S2
A%
S.DL .
Shear: ngszDL = = 0321(51
Aplate.$9.2

Live Load Stresses
(1+1g)Mg 1.

Flexure: 059 S0 LL = S = 14.22ksi
X.S59.S2
(1 +1 )~v
S)"YS.LL .
Sheal’ ngszLL = = 1076k51
Aplate.$9.S2

E-80 Normal Load Rating
Fallow.b = 959.82.DL

Flexure: RS9.S2.0:: -80 = 105
059.82.LL
F - T
allow.v S9.S2.DL
Shear: RS982T = -80 = 89
TS9.82.LL

E-80 Maximum Load Rating
Fax.b = 9S9.52.DL

Flexure: MaXngsZO. = -80 = 155
959.82.LL
F - T
max.v S9.S2.DL
Shear: MaXngszT = -80 = 154
TS9.S2.LL
$10, Span 2: No section loss.
Dead Load Stresses
M
S.DL .
Flexure: O'SloszDL = S— = 0.53-ksi
x.S10.S2
Vv
S.DL .
Shear: TSIOS?,DL = ———————— = (0.32-ksi
Aplate.S10.S2
Live Load Stresses
1 + Iq)-M
(1+1g)Mgpp .
Flexure: O'SIOSZLL = —S = 14.22 -ksi
x.510.S2
1 + Ig)-V
(1+15) Vs .
Shear: TSIOSZLL = — = 10.76-ksi

Aplate.$10.52
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Superstructure Rating IS, S

E-80 Normal Load Rating
Fallow.b = 9$10.52.DL

Flexure: RSlOSZO’ = 80 = 105
0S10.S2.LL
_ ~ Fallowv ~ 7s10.52.DL
Shear: Rg10.50.7= -80 = 89
TS10.S2.LL

E-80 Maximum Load Rating
Faxb ~ 9510.82.DL

Flexure: MaxRg10 52 5= -80 = 155
9510.S2.LL
F - T
. S10.S2.DL
Shear: MaxRg10 g2 7= max.v -80 = 154
TS10.S2.LL
S11, Span 2: 50% section loss in vertical legs of bottom angles.
Dead Load Stresses
M
S.DL
Flexure: 0511.S2.DL = S— = 0.58-ksi
x.S11.S2
Vs.pL

Shear: TSI 1.S2.DL . = 0.32-ksi

Aplate.S11.2
Live Load Stresses

(1+1g)Mg 1.
Sx.S11.82
(1+1g) Vs L

Aplate.S11.82

Flexure: O'SllszLL = = 15.43 -ksi

Shear: TSIISQ,LL = = 10.76-ksi

E-80 Normal Load Rating
Fallow.b ~ S11.52.DL

Flexure: RSI 1.82.0 = -80 =97
OS11.82.LL
F - T
allow.v S11.S2.DL
Shear. RSIIS2T = -80 = &9
TS11.S2.LL

E-80 Maximum Load Rating
F -0
Flexure: MaxR = max.b Sll'Sz'DL~80 =142
S11.82.0
0S11.82.LL

F - T
max.v S11.S2.DL
Shear. MaxRSl 1.82.7 = -80 = 154

TS11.82.LL
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Floor Beam Load Rating

Section Properties

Length: Lpg = 15.67 1t
_ .2
Area: Ag.FB = 48.6-in
o 4
X-axis inertia: I, pg = 25897.09-in

Stringer Reactions at Floor Beam Connection

Point DL from stringer:  Pq pyy := Vg pp-2 = 10.52-kip
Point LL from stringer:  Pg [ = Rg = 131.1-kip

Lpg — 5ft
Load lever arm from end: a:= T = 5331t
Dead load moment: Mgpg g = a-Pg p, = 56.12-kip-ft
Live load moment: Mg 1 = aPg 1 = 699.2-kip-ft
Self Weight: wgg = 165.38-plf
Increase by 30% for connections.
Total dead load moment: Mg by := Mg g1+ T = 62.72-kip-ft
1.3-wpr-L
~""FB"~FB
Total dead load shear:  Vyp pp = Pgpp + f = 12.21-kip

Total live load shear: VEB.LL = Pg 1 = 131.1-kip
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Impact for Floor Beam
2
. 3(Lgp)
Vertical Effect: VEpg = 40 - ——— =39.54 %
1600-ft°
Rocking Effect: REgg = 20 %

Reduce for low speed:  Reduction = 0.71

VEFB~Reduction + REpp
Impact: Ipg = 100 =048

Normal Rating of Floor Beam
Dead Load Stresses

Flexure: _ MrBDL .
exure: O'FBDL = S— = 0.82-ksi
x.FB
V;
FB.DL .
Shear. TFBDL = ——— = 0.58-ksi
Aplate.FB

Live Load Stresses
(1 +1pp) Mpp L

Flexure: OFB.LL = S = 13.56-ksi
x.FB
(1 +1 )-V
FB) "FB.LL .
Shear: TEBLL = = 9.25-ksi
Aplate.FB
E-80 Normal Load Rating Without Section Loss
F -0
llow. FB.DL
Flexure: R = allow.b -80 =109
FB.o
OFB.LL
F - T
llow. FB.DL
Shear: p—— LA .80 = 101
FB.T
TFB.LL

Maximum Rating of Stringer Without Section Loss
E-80 Maximum Load Rating

F -
max.b FB.DL
Flexure: MaxRpp o= -80 = 160

OFB.LL
F - T
) FB.DL
Shear: MaxRpp 1= max.v -80 =177
TFB.LL
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Rating for Each Floor Beam in Span 1

FB1, Span 1: No section loss.

Dead Load Stresses

Mg DL ,
Flexure: O'FBISIDL = ———— = (.82-ksi

Sx.FBI.S1

V
FB.DL

Shear: TFBISIDL = = 058kS1

Aplate.FB1.S1
Live Load Stresses

1 + Igp)-M
( . FB) FBLL = 13.56-ksi

Flexure: O'FBISILL = S
x.FB1.S1

(1+1pB) VEBLL
Aplate.FB1.S1

= 9.25-ksi

Shear: TEB1.SI.LL =

E-80 Normal Load Rating
Fallow.b ~ 9FB1.S1.DL

F|eXUI'eZ RFBlSlo_ = 80 = 109
OFB1.S1.LL
F - T
allow.v FB1.S1.DL
TFB1.S1.LL

E-80 Maximum Load Rating

F -0
max.b FB1.S1.DL
Flexure: MaXRFBlSlO_ = -80 = 160

OFB1.S1.LL

F -T
max. FB1.S1.DL
Shear: MaXRFBISlT = v -80 =177

TEBI.S1.LL
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TS, =

FB2, Span 1:

12"-long x3"-high hole in web at top of stringer connection.

Dead Load Stresses

Flexure:

Shear:

M
FB.DL
OFB2.S1.DL = = 0.84-ksi
Sx.FB2.S1
A
FB.DL
TFB2.SIDL = — = 0.69-ksi
Aplate.FB2.S1

Live Load Stresses

Flexure:

Shear:

E-80 Normal Load Rating

Flexure:

Shear:

E-80 Maximum Load Rati

Flexure:

Shear:

FB3, Span 1:
Dead Load Stres

Flexure:

Shear:

Live Load Stress

Flexure:

Shear:

(1 +1pp) Mg L

OFB2.S1.LL = = 13.83 ksi
Sx.FB2.S1
1+1 -V
FB) VFB.LL
TFB2.S1.LL = ( ) = 10.9-ksi
Aplate. FB2.S1

Fallowb = OFB2.S1.DL

REB2.S1.0°= 80 = 106

OFB2.S1.LL

F - T
llow. FB2.S1.DL
allow.v 80 — 85

Rpposir=
TFB2.S1.LL

na

F - o
b~ FB2.S1.DL
max 80 = 157

MaxRgp) 1.6 =
OFB2.SI.LL

F - T
max.v FBZ.SI.DL'80 — 149

MaxRgpy g1 1=
TFB2.S1.LL

12"-long x3"-high hole in web at top of stringer connection, like FB2, Span 1.
ses

MgB DL .
OFB3.S1.DL = = 0.84-ksi
Sx.FB3.S1
VFB.DL .
TFB3.S1.DL = = 0.69-ksi

Aplate.FB3.S1
es

(1 . IFB)'MFB'LL = 13.83 ksi

OFB3.SI1.LL -~ S
x.FB3.S1

(1 + IFB)'VFB.LL 09k

TFB3.SI.LL =
Aplate.FB3.S1
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E-80 Normal Load Rating
Floxure: ~ Fallowb ~ 9FB3.51.DL
exure: RFB3SlO' = -80 = 106
OFB3.S1.LL
Shear ] Fallow.v ~ TFB3.S1.DL
TFB3.S1.LL
E-80 Maximum Load Rating
. _ Fmaxb ~ 9FB3.51.DL
Flexure: MaxRpp3 g1 g = -80 = 157
OFB3.S1.LL
F - T
max.v ~ 'FB3.S1.DL
Shear. MaXRFB351T = -80 = 149
TFB3.S1.LL
FB4, Span 1: 12"-long x4"-high hole in web at top of stringer connection. Pitting in top flange.
Dead Load Stresses
M
FB.DL .
F|eXUI'eZ O'FB4SIDL = 3 = 0.84-ksi
x.FB4.S1
V
FB.DL .
Shear: TFB4SlDL = —— = (.7-ksi
Aplate.FB4.S1

Live Load Stresses
(1 +1pp) Mpp L

Flexure: O'FB4SILL =

Sx.FB4.S1
(1 +1pB) VEB.LL

Aplate.FB4.S1

Shear:

TFB4.S1.LL =

E-80 Normal Load Rating
Fallow.b ~ °FB4.S1.DL

Flexure: RFB4.Sl.O‘ =

OFB4.S1.LL

Fallow.v ~ TFB4.S1.DL

Shear: -80

Rppasir=
TFB4.S1.LL

E-80 Maximum Load Rating
Fax.b ~ OFB4.S1.DL

Flexure: MaXRFB481O_ =

OFB4.S1.LL

F - T
Shear max.v FB4.S1.DL

MaxRgpy 1.1 =
TFB4.S1.LL

= 13.91 ksi

= 11.14 ksi

-80 = 106

=83

-80 = 156

-80 = 146
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Superstructure Rating IS, S
FBS5, Span 1: 12"-long x4"-high hole in web at top of stringer connection. Pitting in top flange.
Dead Load Stresses
M
FB.DL
Flexure: OFB5.S1 DL = S— = 0.89-ksi
x.FB5.S1
V
FB.DL .
Sheal’ TFBSSIDL = = 0.7'kSl

Aplate.FB5.S1
Live Load Stresses

1 + Ipp)-M
(1 rp) FBLL 14 76-ksi

Flexure: OFB5.S].LL = S Bst
X. .

(1 +1pB) VEB.LL
Aplate. FB5.S1

= 11.14-ksi

Shear: TEB5.S1.LL =

E-80 Normal Load Rating

F -0
allow.b FB5.S1.DL
Flexure: RFBSSlO_ = -80 = 100

OFB5.S1.LL
Fallow.v ~ TFB5.S1.DL

80 =83

Shear. Rpps.siri=
TFB5.S1.LL

E-80 Maximum Load Rating
Fiaxb ~ 9FB5.S1.DL

Flexure: MaxRpps g1 g = -80 = 147
OFB5.S1.LL
F - T
max.v FB5.S1.DL
Shear. MaXRFBSSlT = 80 = 146
TFB5.S1.LL

Rating for Each Floor Beam in Span 2

FB1, Span 2: 12"-long x3"-high hole in web at top of stringer connection, like FB2, Span 1.
Dead Load Stresses
_ _ MpBDL ,
Flexure: OFB1.S2.DL == S— = 0.84-ksi
x.FB1.S2
V
FB.DL .
Shear: TFBIS2DL = ————— = 0.69-ksi

Aplate.FB1.S2
Live Load Stresses

(1 . IFB)'MFB'LL = 13.83 ksi

Flexure: O'FBlszLL = S
x.FB1.S2

(1 +1pg) VEB.LL
Aplate.FB1.S2

= 10.9-ksi

Shear: TEB1.S2.LL =
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Superstructure Rating IS, S
E-80 Normal Load Rating
Floxure: ~ Fallowb ~ 9FB1.S2.DL
exure: RFBlszo_ = -80 = 106
OFB1.S2.LL
Shear ] Fallow.v ~ TFB1.S2.DL
TFB1.S2.LL
E-80 Maximum Load Rating
. _ Fmaxb ~ 9FB1.S2.DL
Flexure: MaxRpp| g2 5= -80 = 157
OFB1.S2.LL
F - T
max.v ~ 'FB1.S2.DL
Shear. MaXRFBISQ,T = -80 = 149
TFB1.S2.LL
FB2, Span 2: 12"-long x3"-high hole in web at top of stringer connection, like FB2, Span 1.
Dead Load Stresses
M
FB.DL .
F|eXUI'eZ O'FstZDL = 3 = 0.84-ksi
x.FB2.S2
V
FB.DL .
Shear: TFstzDL = = 0691(51
Aplate.FB2.S2

Live Load Stresses
(1 +1pp) Mpp L

Flexure: O'FBZSZLL =

Sx.FB2.S2
(1 +1pB) VEB.LL

Aplate.FB2.S2

Shear: =10.9

TFB2.S2.LL =

E-80 Normal Load Rating
Fallow.b ~ OFB2.52.DL

Flexure: RFB2.S2.O‘ =

OFB2.S2.LL

Fallow.v ~ TFB2.52.DL

Shear: -80

Rpposor=
TFB2.S2.LL

E-80 Maximum Load Rating
Fax.b ~ °FB2.S2.DL

Flexure: MaXRFstzo_ =

OFB2.S2.LL

F - T
Shear: max.v FB2.S2.DL

MaxRggy gp 1=
TFB2.S2.LL

= 13.83ksi

-ksi

-80 = 106

=85

-80 = 157

-80 = 149
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FB3, Span 2: 12"-long x3"-high hole in web at top of stringer connection, like FB2, Span 1.
Dead Load Stresses
M
FB.DL .
F|eXUI'eZ O'FB3SZDL = S— = 0.84-ksi
x.FB3.S2
VFB.DL

Aplate.FB3.S2
Live Load Stresses

1 + Igp|-M
( ’ FB) FBLL = 13.83ksi

Flexure: O'FB3SZLL = S
x.FB3.S2

(1 +1pB) VEB.LL
Aplate.FB3.S2

Shear: TFB3S2LL = = 10.9-ksi

E-80 Normal Load Rating
Fallow.b = 9FB3.82.DL

Flexure: RFBS.Sz.c = -80 = 106
OFB3.S2.LL
F - T
allow.v FB3.S2.DL
Shear. RFB3SQ,T = 80 = 85
TFB3.S2.LL

E-80 Maximum Load Rating
Fax.b ~ OFB3.52.DL

Flexure: MaXRFB3S2,O' = -80 = 157
OFB3.S2.LL
Shear- ) Fiax.v ~ TFB3.52.DL
ear. MaXRFB3S2,T = -80 = 149
TFB3.S2.LL
FB4, Span 2: 12"-long x2"-high area of 80% section loss in web at top of stringer connection.

1" hole in web above bottom flanges.
Dead Load Stresses

_ ~ MpepL .
Flexure: O'FB482DL = S— = 0.83-ksi
x.FB4.S2
V.
FB.DL .
Shear: TFB482DL = — = 0.65-ksi
Aplate.FB4.S2

Live Load Stresses
(1 +Ipp) Mpp 1L

Flexure: O'FB4SZLL = = 13.71-ksi

Sx.FB4.S2
(1 +1pB) VEB.LL
Aplate.FB4.S2

= 10.36-ksi

Shear: TFB4.S2.LL =




Checked Date PATTERSON Job No.__ 252.1
Approved Date & Sheet of
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E-80 Normal Load Rating
Floxure: ~ Fallowb ~ 9FB4.52.DL
exure: RFB4S2,O' = . =107
OFB4.S2.LL
] ] Fallow.v ~ TFB4.52.DL
Shear: REp4sor= -80 =90
TFB4.S2.LL
E-80 Maximum Load Rating
F -0
.b FB4.S2.DL
Flexure: MaxRpp4 g2 5 = max -80 = 159
OFB4.S2.LL
. _ Fmaxv ~ TFB4.52.DL
Shear: MaXRFB452T = -80 = 157
TFB4.S2.LL
FB5, Span 2: 11"-long x3"-high hole in web at top of stringer connection.
Dead Load Stresses
M
FB.DL .
F|eXUI'eZ O'FBSSZDL = 3 = 0.84-ksi
x.FB5.S2
vV
FB.DL .
Aplate.FB5.S2
Live Load Stresses
(1 +1 )-M
FB FB.LL .
x.FB5.S2
(1 +1 )-V
FB) "FB.LL .
Shear. ’TFBSSZLL = = 1091(51

E-80 Normal Load Rating

Flexure:

Shear:

E-80 Maximum Load Rat

Flexure:

Shear:

Aplate.FB5.S2

Fallowb = OFB5.S2.DL

REps5.82.0=
OFB5.S2.LL

Fallow‘v ~ TFB5.S2.DL %0

Rppssor=
TFB5.S2.LL

ing
Fax.b = 9FB5.82.DL

-80 = 106

=85

-80 = 157

MaxRggs §p o =
OFB5.S2.LL

Frax.v = TFB5.52.DL

MaxRggs oo 1=
TFB5.S2.LL

-80 = 149
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Normal Normal Maximum Maximum
Flexure Rating | Shear Rating |Flexure Rating| Shear Rating
Type Member |Span E- E- E- E-
Stringer SO 1 99 89 146 154
Stringer S1 1 104 89 152 154
Stringer S2 1 99 89 146 154
Stringer S3 1 105 88 154 152
Stringer S4 1 76 89 111 154
Stringer S5 1 102 89 150 154
Stringer S6 1 105 89 155 154
Stringer S7 1 98 89 144 154
Stringer S8 1 93 89 137 154
Stringer S9 1 99 89 146 154
Stringer S10 1 105 89 155 154
Stringer S11 1 90 89 133 154
Stringer SO 2 105 89 155 154
Stringer S1 2 105 89 155 154
Stringer S2 2 105 89 155 154
Stringer S3 2 105 89 155 154
Stringer S4 2 105 89 155 154
Stringer S5 2 105 89 155 154
Stringer S6 2 105 89 155 154
Stringer S7 2 105 89 155 154
Stringer S8 2 105 89 155 154
Stringer S9 2 105 89 155 154
Stringer S10 2 105 89 155 154
Stringer S11 2 97 89 142 154
Floorbeam FB1 1 109 101 160 177
Floorbeam FB2 1 106 85 157 149
Floorbeam FB3 1 106 85 157 149
Floorbeam FB4 1 106 83 156 146
Floorbeam FB5 1 100 83 147 146
Floorbeam FB1 2 106 85 157 149
Floorbeam FB2 2 106 85 157 149
Floorbeam FB3 2 106 85 157 149
Floorbeam FB4 2 107 90 159 157
Floorbeam FB5 2 106 85 157 149
Max. (Stringer per Plans) 105 89 155 154
Min. (Stringer w/Sec. Loss) 76 88 111 152
Max. (Floorbeam per Plans) 109 101 160 177
Min. (Floorbeam w/Sec. Loss) 100 83 147 146
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Moment and Shear in Stringers
Values for a 20 foot span at 1/10*L increments. See STAAD.Pro output attached.

M
“:::E';t 01%L | 0.2*L | 03*L | 0.4*L | 05*L | 0.6*L | 0.7*L | 0.8*L | 0.9*L | 1.0%L
E-80 336.00 | 544.00 | 704.00 | 816.00 | 824.00 | 824.00 | 816.00 | 704.00 | 544.00 | 336.00
263-kip | 224.40 | 352.24 | 446.75 | 518.16 | 562.25 | 554.20 | 523.50 | 439.28 | 371.28 | 225.76
286-kip | 246.67 | 364.65 | 526.24 | 564.24 | 605.67 | 628.48 | 609.18 | 504.07 | 397.54 | 248.82
315-kip | 229.95 | 459.90 | 540.23 | 612.67 | 685.12 | 685.91 | 607.95 | 522.90 | 437.85 | 242.55
sh

(k::r 01*L | 0.2*L | 03*L | 0.4*L | 05*L | 0.6*L | 0.7*L | 0.8*L | 0.9*L | 1.0%L
E-80 200.00 | 152.00 | 120.00 | 96.00 | 70.40 | -84.00 | -108.00 | -136.00 | -168.00 | -200.00
263-kip | 135.66 | 112.20 | 87.72 | 71.74 | 56.78 | -54.40 | -68.34 | -92.82 | -99.62 | -129.54
286-kip | 135.66 | 123.35 | 91.16 | 73.44 | 61.13 | -56.49 | -77.94 | -92.82 | -124.41 | -133.76
315-kip | 135.66 | 114.97 | 114.97 | 79.54 | 56.10 | -62.21 | -85.84 | -92.82 | -121.28 | -156.71

Equivalent Load Ratings

Stringers

Moments

Mygg = 628.48kip-ft

Shears

Equivalent Rating to E-80

Mjg3

—80 =755

Mgg
Mjg6

—-80 =61

Mgg
M35

—-80 =67

Mgg

V63

—- 80 =54

VES0
Vage

——.80=54

VES0
V315

—-80 =063

VES0
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Floor Beams

The rail does not rest on the floorbeams, instead the shears from the stringers is transfered to the floor
beams. Therefore the rating equivalents loads for the floorbeam are the same as those for the shear in

the
stringers.
Moment Equivalent Rating to E-80
. Vyg3:4.751t
Vyg3:4.75ft = 644-kip-ft —— 80 =
Vg4 751t
. Voge 4751t
Vyge 475t = 644-kip-ft —— 80 =
Vggo4. 751t
V3154754t
V315-4.75ft = 744-kip-ft —— 80 =
Vg4 751t
Shears
. V63
Vy63 = 135.66-kip V—~80 =54
E80
. Vase
Vyg6 = 135.66-kip V—~80 =54
E80
. Viis
A% = 156.71-kip —-80=063
315 v
E80
. . 263-kip 286-kip 315-kip
Ratings Normal Maximum Unit Train | Unit Train | Unit Train
£ |Flexure E-76 E-111 E-55 E-61 E-67
g
g Shear E-88 E-152 E-54 E-54 E-63
) Flexure E-100 E-147 E-54 E-54 E-63
8
L m Shear E-83 E-146 E-54 E-54 E-63
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Stringer Repair Calculations

Stringers S4, and S11 in Span 1 (S0 and S7 on the repair plans)
Bolt plate 1/2"x12" to the bottom flange for the entire length of the stringer.

Plate thickness:

Bolts to be used:

Bolt diameter:

Bolt area:

Bolt shear strength:

Bolt capacity:

1.
tplate = Eln
A325 Bolts
7
d = —in
bolt 3
2
d -
bolt
Apglt = ——— = 0.6:in”

TbOlt = 17ksi

VboltCap = Abolt Tholt = 10-22-kip

Determining the necessary bolt spacing to transfer the horizontal shears.

VrQ .
Sy = T (kips/in)

Composite Inertia:

Static Moment:

Shear Load at ends:

AREMA (15-1.7.9.2j)

LyPlates =

44.51n
+ 4Aangle.S' 5

+2+( 12in-tplate)-(T

44.5in
+

tplate
2

. 44.5in .3
Q:= (121n'tplate>'(T + tplatej = 136-in

Vi End = VES0

C1[3. .3

E[gm-(44m) } + 4'Iy.angle.S
1 . 3

+ E~2~|:121n~(tplate) J

2
- Xangle.Sj

J.

= 19268~in4

The bolt spacing from the quarter points to the end will be determined from this shear value.

Horizontal shear at ends:

Bolt spacing at ends:

S ) ViEnd'Q 142 kip
r.End -~ = LAeT
LyPlates n
2-V,
boltCap
Sbolt.End -~ =121t

Sr.End
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HHE, Sttt

Shear Load at 0.30*L:

The bolt spacing between the quarter points (the middle) will be determined from this shear value.

Horizontal shear at ends:

Bolt spacing in the middle:

Minimum spacing of bolts:

or

Bearing stress on bolt:
Tensile strength:

Minimum spacing of bolts:
Maximum spacing of bolts:
Minimum edge distance:

Maximum edge distance:

ViMid Q kip
SiMid=——— =085—
LyPlates mn
2-V,
boltCap
SboltMid = —g —— ~ 2ft
r.Mid
2-dy, 14 d
oo 2oty Sbol AREMA (15-1.9.3b)
min F 5
u
3.db01t = 2.63-in
St End Sbolt.End
2
fp = ————— = 23.37 ksi
(dbolt‘tplate)
F,, = 60ksi

2

2.y of. d
bolt fp . boltj e
u

Smin = max£3 dpot-

Smax = min<4in + 4'tp1ate’7in) = 6-in AREMA (15-1.5.13)
2-dy g
bolt Tp ,
Smin.Edge = — = 0.68-in
u
Smax Ege = Min(1.5in + 4-t, 1. 6in) = 3.5-in

Use 7/8" bolts on both long edges spaced at 6" throughout, 2-1/2" from edge.
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Attachments




Friday, August 10, 2012, 12:59 PM
PAGE NO. 1

LR R R R ]

-

. STAAD.Pro V8i SELECTseries2
. Version 20.07.07.32

L4 Proprietary Progra=m of

® Bentley Systems, Inc.
-
-
-
-
-

. & & & =

Dates AUG 10, 2012
Time= 11:13:48

USER ID: L

LA AR R R R R R R R R R R R R R

1. STAAD SPACE MP 19.43 OF SCCRTC, RATING CALC.

INPUT FILE: MP-19.43.STD
. START JOB INFORMATION
. JOB NAME SCCRTC BRIDGE RATING- SAN LCRENZO BRIDGE
. JOB NO 252.1
. JOB COMMENT LOAD CASE 1 IS FOR 1 KIPS/FT DEAD LOAD
. JOB COMMENT LOAD CASE 2 TO 51 ARE FOR E-1 LOADING
. JOB COMMENT LOAD CASE 52 TO 111 ARE FOR 286-KIP UNIT-TRAIN LOADING
JOB COMMENT LOAD CASE 112 TO 171 ARE FOR 315-KIP UNIT-TRAIN LOADING
. JOB COMMENT LOAD CASE 172 TO 231 ARE FOR 263-KIP UNIT-TRAIN LOADING
. ENGINEER DATE 08-10-12
. ENGINEER DATE 08-10-12
. ENGINEER NAME M. PONCE
. END JOB INFORMATION
INPUT WIDTH 79
. UNIT FEET KIP
. JOINT COORDINATES

1000; 2200; 3400
. 916 00; 10 18 0 0; 11 2
. MEMBER INCIDENCES
112, 223; 334; 445;:556; 6617; 7178;889;9910; 10 10 11
. DEFINE PMEMBER
1 PMEMBER 1
. DEFINE MATERIAL START

ISOTROPIC STEEL
. E 4.176E+006
. POISSON 0.3
. DENSITY 0.489024
. ALPHA 6.5E-006
29. DAMP 0.03
30. END DEFINE MATERIAL
31. MEMBER PROPERTY AMERICAN
32, 1.-TO'9 =
33. 10 PRIS AX 0.8188 AY 0.8188 AZ 0.8188 IX 0.01 IY 0.05821 IZ 9.3717 -
34. YD 8.17 2D 1.5
35. CONSTANTS
36. MATERIAL STEEL ALL
37. SUPPORTS
38. 1 PINNED
39. 11 FIXED BUT FX MY MZ
40. DEFINE MOVING LOAD

600: 5S800; 61000; 71200:; 81400
0

S S e
OV O IV &H WNHN OOV U & W

NN
W N e

NNNNN
@ 3N S
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MP 19.43 OF SCCRTC, RATING CALC.

-= PAGE NO.

WARNING- One or more lines are too long and will be split into 2 lines.
This may not work for all commands. Please check.

41.
42.
43.
44.
45.
46.
47.
48,
49.
50.
$1.
52.
S3.
S54.
55.
56.
57.
58.
59.
60.
61.
62.

TYPE 1 LOAD 0.5 1 11 1 0.65 0.65 0.65 0.65 0.5 1 111 0.65 0.65 0.65 0.65 -

0.5 -

11110.650.650.65 0.65
DIST8 55595658855595¢65°5

TYPE 2 LOAD 68 68
DIST 6.7 6.7 13.7
TYPE 3 LOAD 68 68

78.75 78.75

DIST 6.7 6.7 13.7
TYPE 4 LOAD 68 68
65.75 65.75 65.75
DIST 6.7 6.7 33.9

68 68 68 68 68 68 68
6.7 6.7 33.9 6.7 6.7
68 68 68 68 68 68 68

6.2 6.7 33.9 6.26.7
68 68 68 68 68 68 68

65.75 65.75 65.75 65.
6.7 6.7 13.7 6.7.6.7 33.9 6.76.7 10.2 5.8 30.3 6.7 5.8 5.8 -

30.3 6.7 5.8 5.8 30.3 5.8

* DEAD LOAD

LOAD 1 LOADTYPE DEAD TITLE DEAD LOAD

MEMBER LOAD

1 TO 10 UNI Y -4.763

* E-1 LOADING
LOAD GENERATION 50

TYPE 1 -119 0 0 XINC 3
* 286-KIP UNIT TRAIN

LOAD GENERATION 60

* *WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
* *WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
* *WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
* *WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
* *WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.
**WARNING-A MOVING LOAD THAT WOULD HAVE BEEN
OF THE STRUCTURE HAS BEEN IGNORED.

*ADDITIONAL MOVING LOAD MESSAGES SUPPRESSED
*ADDITIONAL MOVING LOAD MESSAGES SUPPRESSED
TYPE 2 -135 0 0 XINC 3

* 315-KIP UNIT TRAIN

63.
64.
65.
66.
67.
68.
69.
70.

LOAD GENERATION 60

TYPE 3 -135 0 0 XINC 3
* 263-XIP UNIT TRAIN

LOAD GENERATION 60

TYPE 4 -135 0 0 XINC 3

PERFORM ANALYSIS

885559565

715 718 .S '71.85 7.5 1.8 ‘11.S 7).5

10.2 5.8 30.3 6.7 5.8 5.8
78.75 78.75 78.75 78.75 78

10.1 6 35.2 6 6.5 6 35.2 6
68 68 68 65.75 65.75 65.75
75

APPLIED BEYOND THE X AND
CASE= 2 WHEEL 1 OF
APPLIED BEYOND THE X AND
CASEw= 2 WHEEL 2 OF
APPLIED BEYOND THE X AND
CASE= 2 WHEEL 3 OF
APPLIED BEYOND THE X AND
CASEw= 2 WHEEL 4 OF
APPLIED BEYOND THE X AND
CASEw 2 WHEEL S5 OF
APPLIED BEYOND THE X AND
CASE= 2 WHEEL 6 OF
APPLIED BEYOND THE X AND
CASEw 2 WHEEL 7 OF
APPLIED BEYOND THE X AND
CASE= 2 WHEEL 8 OF
APPLIED BEYOND THE X AND
CASE~ 2 WHEEL 9 OF
APPLIED BEYOND THE X AND
CASEw 2 WHEEL 10 OF

Friday, August 10,

2

30.3 6.7
.75 718.75 -

65.75 65.75 -

Z RANGES
27
Z RANGES
27
Z RANGES
27
Z RANGES
27
Z RANGES
27
Z RANGES
27
Z RANGES
27
Z RANGES
27
Z RANGES
27
Z RANGES
27
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Friday, August 10, 2012, 12:59 PM
MP 19.43 OF SCCRTC, RATING CALC. == PAGE NO. 3

PROBLEM STATISTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 11/ 10/ 2

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER

ORIGINAL/FINAL BAND-WIDTH= 1/ 1/ 12 pDOF

TOTAL PRIMARY LOAD CASES = 231, TOTAL DEGREES OF FREEDOM = 60
SIZE OF STIFFNESS MATRIX = 1 DOUBLE KILO-WORDS
REQRD/AVAIL. DISK SPACE = 12.3/-972785.9 MB

sess WARNING : AVAILABLE HARD DISK SPACE MAY NOT BE
ENOUGH TO COMPLETE EXECUTION. IF YOUR AVAILABLE HARD DISK
SPACE ON THE ANALYSIS DRIVE IS GREATER THAN 3GB THIS MESSAGE
MAY BE ERRONEOQOUS

71. * THE FOLLOWING OUTPUTS ARE FOR DEAD LOAD
72. LOAD LIST 1
73. PRINT MAXFORCE ENVELOPE ALL

J:\Projects\SCCRTC\Bridge Inspection\Br MP-19.43\Ratings\STAAD\MP-19.43.anl Page 3 of 14



MP 19.43 OF SCCRTC, RATING CALC.

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MAX AND MIN FORCE VALUES AMONGST ALL SECTION LOCATIONS

MEMB

MIN

MIN

MIN

MIN

MIN

MIN

MIN

MIN

FY/
FZ

47.63
0.00
38.10
0.00

3g.10
0.00
28.58
0.00

28.58
0.00
19.05
0.00

19.05
0.00
9.53
0.00

9.53
0.00
0.00
0.00

0.00
0.00
=9.53
0.00

-9.53
0.00
-19.05
0.00

-19.05
0.00
-28.58
0.00

-28.58
0.00

DIST
DIST

0.00
0.00
2.00
2.00

e e

b b e

B e b b e s e e bt e

el

b

MZ/
MY

0.00
0.00
-85.73
0.00

-85.73
0.00
-152.42
0.00

-152.42
0.00
-200.05
0.00

-200.05
0.00
-228.62
0.00

-228.62
0.00
-238.15
0.00

-228.62
0.00
-238.15
0.00

-200.05
0.00
-228.62
0.00

-152.42
0.00
-200.05
0.00

-85.73
0.00

DIST LD
DIST LD

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

2.00
0.00
0.00
2.00

2.00
0.00
0.00
2.00

2.00
0.00
0.00
2.00

b e e P b e e e s o S S B s pe g e g e

T

b

Friday, August 10, 2012, 12:59 PM

-= PAGE NO. 4
FX DIST LD
0.00 0.00
0.00 2.00
0.00 0.00
0.00 2.00
0.00 0.00
0.00 2.00
0.00 0.00
0.00 2.00
0.00 0.00
0.00 2.00
0.00 0.00
0.00 2.00
0.00 0.00
0.00 2.00
0.00 0.00
0.00 2.00
0.00 0.00

J:\Projects\SCCRTC\Bridge Inspection\Br MP-19.43\Ratings\STAAD\MP-19.43.anl
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MP 19.43 OF SCCRTC, RATING CALC.

MIN -38.10
0.00

10 MAX -38.10
0.00

MIN -47.63
0.00

esesscsses END OF FORCE ENVELOPE FROM INTERNAL STORAGE seeesscses

74. * THE FOLLOWING OUTPUTS ARE FOR E-1 LOADING

2.00
2.00

0.00
0.00
2.00
2.00

75. LOAD LIST 2 TO 51

76. PRINT MAXFORCE ENVELOPE ALL

|

= I

-152.42
0.00

0.00
0.00
-85.73
0.00

2.00
0.00
0.00
2.00

=

e

-=- PAGE NO.

0.00 2.00
0.00 0.00
0.00 2.00

J:\Projects\SCCRTC\Bridge Inspection\Br_MP-19.43\Ratings\STAAD\MP-19.43.anl
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MP 19.43 OF SCCRTC, RATING CALC.

MEMBER FORCE ENVELOPE

---------------------

ALL UNITS ARE KIP FEET

MAX AND MIN FORCE VALUES AMONGST ALL SECTION LOCATIONS

MEMB

MIN

MIN

MIN

MIN

MIN

MIN

MIN

MIN

1.90
0.00
0.00
0.00

1.50
0.00
-0.19
0.00

1.20
0.00
-0.45
0.00

0.88
0.00
-0.58
0.00

0.58
0.00
=-1.05
0.00

0.33
0.00
=1.35
0.00

0.10
0.00
-1.70
0.00

0.00

DIST
DIST

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00

LD
LD

39
2
L3 |
51

40

7]
51
$1

22

2
36
51

4

2
18
51

42

2
37
51

24

2
is
51

6
2
20
S1

MzZ/
MY

0.00
0.00
-4.20
0.00

0.00
0.00
10.30
0.00

0.00
0.00
10.30
0.00

0.00
0.00
10.20
0.00

0.00
0.00
-8.80
0.00

0.00
0.00

DIST
DIST

0.00
0.00
2.00
2.00

0.00
0.00
0.00
2.00

0.00
0.00
0.00
2.00

LD
LD

21
51

49

40
51

49

21
51

Friday, August 10, 2012, 12:59 PM

-- PAGE NO. 6
FX DIST LD
0.00 0.00 2
0.00 2.00 51
0.00 0.00 2
0.00 2.00 51
0.00 0.00 2
0.00 2.00 51
0.00 0.00 2
0.00 2.00 51
0.00 0.00 2
0.00 2.00 S1
0.00 0.00 2
0.00 2.00 51
0.00 0.00 2
0.00 2.00 51
0.00 0.00 2
0.00 2.00 51
0.00 0.00 2

J:\Projects\SCCRTC\Bridge Inspection\Br_MP-19.43\Ratings\STAAD\MP-19.43.anl
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Friday, August 10, 2012, 12:59 PM

MP 19.43 OF SCCRTC, RATING CALC. -= PAGE NO. ?
MIN -2.10 2.00 40 -6.80 0.00 2
0.00 2.00 51 0.00 2.00 S1 0.00 2.00 S1
10 MAX 0.03 0.00 48 0.00 0.00 49
0.00 0.00 2 0.00 0.00 2 0.00 0.00 2
MIN -2.50 2.00 22 -4.20 0.00 40
0.00 2.00 51 0.00 2.00 51 0.00 2.00 S1

sssessesss END OF FORCE ENVELOPE FROM INTERNAL STORAGE s+ssessscs

77. * THE FOLLOWING OUTPUTS ARE FOR 286-KIP UNIT-TRAIN LOADING
78. LOAD LIST 52 TO 111
79. PRINT MAXFORCE ENVELOPE ALL

J:\Projects\SCCRTC\Bridge Inspection\Br _MP-19.43\Ratings\STAAD\MP-192.43.anl Page 7 of 14



MP 19.43 OF SCCRTC, RATING CALC.

MEMB

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

AND MIN FORCE VALUES AMONGST

MIN

MIN

MIN

MIN

MIN

MIN

MIN

FY/
FZ

135.66
0.00
-6.44
0.00

123.34
0.00
-6.44
0.00

91.16
0.00
-17.16
0.00

73.44
0.00
-35.04
0.00

61.13
0.00
-43.86
0.00

40.89
0.00
-56.49
0.00

30.94
0.00
-77.94
0.00

21.09
0.00
-92.82
0.00

10.37
0.00

DIST
DIST

.00
.00
.00
.00

NN OO

.00
.00
.00
.00

NN OOo

0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
1.83
2.00

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
1.83
2.00

LD
LD

97
52
63
111

53
52
63
111

54
52
64
111

90
52
65
111

55
52
71
111

68
52
66
111

92
52
67
111

57
52
73
111

58
52

ALL SECTION LOCCATIONS

MZ/
MY

0.00
0.00
-246.67
0.00

0.00
0.00
-364.65
0.00

0.00
0.00
~526.24
0.00

0.00
0.00
~564.85
0.00

0.00
0.00
-605.67
0.00

0.00
0.00
-628.48
0.00

0.00
0.00
-609.18
0.00

0.00
0.00
-504.07
0.00

DIST
DIST

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
0.83
2.00

0.00
0.00
0.00
2.00

0.00

LD
LD

52
52
53
111

59
52
54
111

59
52
52
111

59
52
53
111

59
52
53
111

59
52
52
111

59
52
52
111

59
52
53
111

59
52

Friday, August 10, 2012, 12:59 PM

-=- PAGE NO. 8
FX DIST LD
0.00 0.00 52
0.00 2.00 111
0.00 0.00 52
0.00 2.00 111
0.00 0.00 52
0.00 2.00 111
0.00 0.00 52
0.00 2.00 111
0.00 0.00 52
0.00 2.00 111
0.00 0.00 S2
0.00 2.00 111
0.00 0.00 52
0.00 2.00 111
0.00 0.00 52
0.00 2.00 111
0.00 0.00 52
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MP 19.43 OF SCCRTC,

MIN -124.41
0.00

10 MAX 0.00
0.00

MIN -133.76
0.00

ssewesssess END OF FORCE ENVELOPE

80. * THE FOLLOWING OUTPUTS ARE
81. LOAD LIST 112 TO 171
82. PRINT MAXFORCE ENVELOPE ALL

24

2

0
0
2
2

RATING CALC.
00 52

.00 111

.00 59

.00 52

.00 69

.00 111

=397.54
0.00

0.00
0.00
-248.82
0.00

N O

N O OO

.00
.00

.00
.00
.00
.00

52
111

59
52
52
111

== PAGE NO.

0.00 2.00
0.00 0.00
0.00 2.00

FROM INTERNAL STORAGE ®rerereves

FOR 315-KIP UNIT-TRAIN LOADING

J:\Projects\SCCRTC\Bridge Inspection\Br MP-19.43\Ratings\STAAD\MP-19.43.anl
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Friday, August 10, 2012, 12:59 PM
MP 19.43 OF SCCRTC, RATING CALC. == PAGE NO. 10

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MAX AND MIN FORCE VALUES AMONGST ALL SECTION LOCATIONS

MEMB FY/ DIST LD MzZ/ DIST LD
FZ DIST LD MY DIST LD FX DIST LD
1 MAX 135.66 0.00 157 0.00 0.00 112
0.00 0.00 112 0.00 0.00 112 0.00 0.00 112
MIN -7.48 2.00 123 -229.95 2.00 125
0.00 2.00 171 0.00 2.00 171 0.00 2.00 171
2 MAX 114.97 0.00 112 0.00 0.00 118 5l 5 K
0.00 0.00 112 0.00 0.00 112 0.00 0.00 112
MIN -7.48 2.00 123 -459.90 2.00 112
0.00 2.00 171 0.00 2.00 171 0.00 2.00 171
3 MAX 114.97 0.00 112 0.00 0.00 118
0.00 0.00 112 0.00 0.00 112 0.00 0.00 112
MIN =19.29 2.00 124 -540.23 2.00 112
0.00 2.00 171 0.00 2.00 171 0.00 2.00 171
4 MAX 79.54 0.00 113 0.00 0.00 118
0.00 0.00 112 0.00 0.00 112 0.00 0.00 112
MIN -38.59 2.00 125 -612.67 2.00 112
0.00 2.00 171 0.00 2.00 171 0.00 2.00 171
S MAX 56.10 0.00 135 0.00 0.00 118
0.00 0.00 112 0.00 0.00 112 0.00 0.00 112
MIN -43.47 1.83 131 -685.12 2.00 112
0.00 2.00 171 0.00 2.00 171 0.00 2.00 171
6 MAX 54.34 0.00 114 0.00 0.00 118
0.00 0.00 112 0.00 0.00 112 0.00 0.00 112
MIN -62.21 2.00 126 -685.91 0.17 112
0.00 2.00 171 0.00 2.00 171 0.00 2.00 1M
7 MAX 30.94 0.00 152 0.00 0.00 118
0.00 0.00 112 0.00 0.00 112 0.00 0.00 112
MIN -85.84 2.00 127 -607.95 0.00 112
0.00 2.00 171 0.00 2.00 171 0.00 2.00 171
8 MAX 19.04 0.00 137 0.00 0.00 118
0.00 0.00 112 0.00 0.00 1112 0.00 0.00 112
MIN -92.82 1.83 133 -522.90 0.00 112 .
0.00 2.00 1M 0.00 2.00 1M 0.00 2.00 171
9 MAX 15.36 0.00 116 0.00 0.00 118
0.00 0.00 112 0.00 0.00 112 0.00 0.00 112

J:\Projects\SCCRTC\Bridge Inspection\Br_MP-19.43\Ratings\STAAD\MP-19.43.anl Page 10 of 14



Friday, August 10, 2012, 12:59 PM

MP 19.43 OF SCCRTC, RATING CALC. -=- PAGE NO. 11
MIN -121.28 2.00 112 -437.85 0.00 112
0.00 2.00 171 0.00 2.00 171 0.00 2.00 171
10 MAX 3.54 0.00 117 0.00 0.00 118
0.00 0.00 112 0.00 0.00 112 0.00 0.00 112
MIN =156.71 2.00 113 ~242.55 0.00 112
0.00 2.00 171 0.00 2.00 171 0.00 2.00 171

ssssscssss END OF FORCE ENVELOPE FROM INTERNAL STORAGE *¢eteseces

83. * THE FOLLOWING OUTPUTS ARE FOR 263-KIP UNIT-TRAIN LOADING
84. LOAD LIST 172 TO 231
85. PRINT MAXFORCE ENVELOPE ALL

J:\Projects\SCCRTC\Bridge Inspection\Br_MP-19.43\Ratings\STAAD\MP-19.43.anl Page 11 of 14



MP 19.43 OF SCCRTC,

RATING CALC.

MEMBER FORCE ENVELOPE

ALL UNITS ARE KIP FEET

MAX AND MIN FORCE VALUES AMONGST ALL SECTION LOCATIONS

MEMB

MIN

MIN

MIN

MIN

MIN

MIN

MIN

MIN

FY/
FZ

135.66
0.00
-4.76
0.00

112.20
0.00
-12.92
0.00

87.72
0.00
-14.96
0.00

71.74
0.00
-27.54
0.00

56.78
0.00
-43.86
0.00

44.37
0.00
-54.40
0.00

21.42
0.00
-68.34
0.00

19.38
0.00
=92.82
0.00

11.22
0.00

DIST
DIST

0.00
0.00
2.00
2.00

0.00
0.00
1.83
2.00

0.00
0.00
1.83
2.00

LD
LD

217
172
213
231

202
172
189
231

178
172
214
231

192
172
215
231

204
172
191
231

172
172
203
231

181
172
217
231

206
172
193
231

182
172

Mz/
MY

0.00
0.00
~224.40
0.00

0.00
0.00
~352.24
0.00

0.00
0.00
-446.75
0.00

0.00
0.00
-518.16
0.00

0.00
0.00
-562.25
0.00

0.00
0.00
-554.20
0.00

0.00
0.00
-523.59
0.00

0.00
-439.28
0.00

DIST
DIST

0.00
0.00
2.00
2.00

0.00
0.00
2.00
2.00

0.00
0.00
0.00
2.00

LD
LD

172
172
202
231

184
172
218
231

184
172
219
231

184
172
177
231

184
172
218
231

184
172
218
231

184
172
203
231

184
172
177
231

184
172

Friday, August 10, 2012, 12:59 PM

~-= PAGE NO. 12
FX DIST LD
0.00 0.00 172
0.00 2.00 231
0.00 0.00 172
0.00 2.00 23
0.00 0.00 172
0.00 2.00 231
0.00 0.00 172
0.00 2.00 231
0.00 0.00 172
0.00 2.00 231
0.00 0.00 172
0.00 2.00 231
0.00 0.00 172
0.00 2.00 231
0.00 0.00 172
0.00 2.00 231
0.00 0.00 172

J:\Projects\SCCRTC\Bridge Inspection\Br_MP-19.43\Ratings\STAAD\MP-19.43.anl
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Friday, August 10, 2012, 12:59 PM

MP 19.43 OF SCCRTC, RATING CALC. -= PAGE NO. 13
MIN -99.62 2.00 205 -371.28 0.00 193
0.00 2.00 231 0.00 2.00 231 0.00 2.00 231
10 MAX 1.02 0.00 183 0.00 0.00 184
0.00 0.00 172 0.00 0.00 172 0.00 0.00 172
MIN -129.54 2.00 219 -225.76 0.00 178
0.00 2.00 231 0.00 2.00 231 0.00 2.00 231

ssssessses END OF FORCE ENVELOPE FROM INTERNAL STORAGE sesssveess

86. FINISH

svsesscsvss END OF THE STAAD.Pro RUN *esssescascs

**** DATE= AUG 10,2012 TIME= 11:13:56 ****

LR AR R R ]

" For questions on STAAD.Pro, please contact o
» Bentley Systems or Partner offices »
- -
* Telephone Web / Email .
*  USA +1  (714) 974-2500 .
* UK +44 (0) 808 101 9246 £
* SINGAPORE +65 6225-6158 .
* FRANCE +33 (0) 1 55238400 =
*  GERMANY  +49 0931 40468 &
* INDIA +91 (033) 4006-2021 .
*  JAPAN +81 (03)5952-6500 http://www.ctc-g.co.jp  *
*  CHINA +86 21 6288 4040 E
* THAILAND +66 (0)2645-1018/19 partha.péreisoftwareth.com*
- -
* Worldwide http://selectservices.bentley.com/en-US/ :
- -

LA R A R R R R R R
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Friday, August 10, 2012, 12:59 PM
MP 19.43 OF SCCRTC, RATING CALC. -= PAGE NO. 14
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Checked Date PATTERSON Job No.__ 252.1

Approved Date & Sheet of
Title_SCCRTC Br. MP 19.43 = RSSOCIATES, INC. By__ M. Ponce Date_8/31/12
Superstructure Rating 1S, 2,

SCCRTC-San Lorenzo River-Spans 1 & 2

Steel Warren ThroughTruss- Properties Calculations By M. Ponce
2 wus 3 wiuwd ? weus 5 wsue b
’ U poW
n LT'E{ ‘; e ? f‘{‘ o v § éf_.'? 28 -3
u_’lx 5 3 o Py + o~ .j hn]‘- =
W : 4 o .HJFI W -4
L L2 Lz L% L3L4 L+ LS LS Léa Lel] J
j"| L 3 4 9 & ]

L] 1
) 6 sPA @ 20-0° 15-o'
= 7

<-----—-----San Francisco Truss System Watsonville------------>

Note: Member numbering in these calculations follows numbering in prior ratings calculation and does not
necessarily match MMI's numbering, but properties do.

Member Section Properties

L1U2 & U6L7 END POSTS
(LOU1 on as-built plans Sheet 2)

Gross Section: 2 channels- C15x55
1 plate 7/16"x18"
Lattice on bottom is not included in section.

Gross area of Section (Sheet 1): Ag.LlUZ = 40.24in2

7 2
Area of Plate: = 18in:| —in| = 7.87-in
Bplate. L1U2 ( 16 j
A —
L102 “pl te. L1U2
Area of Channel: AchL1U2 = g > ate = 16.18~in2

. 7 . 15in
15+ =210 | Aplate L1U2 * —5“Ach.L1U2"2

AgL1U2

=9.01-in

Vertical c.g.: YLIU2 =




Checked Date PATTERSON Job No.__ 252.1

Approved Date & Sheet of
Title_SCCRTC Br. MP 19.43 RASSOCIATES, INC. By__ M. Ponce Date_8/31/12
Superstructure Rating 1S, 2,

There is limited info available for the C15x55 channel from Sheet 2. Therefore work backwards from known
information to determine flange thickness.

13

Channel web thickness: Ein
Channel depth: 15in
Channel flange width: 3+ Ein

Use a channel with the following dimensions.

I :,T( Fit
3’! n l;x'
e b‘L
I
: . . (13, .
Gross area of channel: Ag.ch.Lle = 15in- Em + 31“'(tf.L1U2)'2
. (13,
Ach.Liuz — 15| T in
Flange thickness on channel: trL1u2 = . = 0.67-in
: m

i3 of b . 113, 3. 3

Inertia of channel about x-axis: L, ., U2 = E 1—61n-(151n) + 31“'(tf.L1U2 -2 = 433.87-1 1n

2
15in tfL1U2
+2:(tppup) 3

(13, ) 13, . 13, .
15in Ell’l ~§1n +2-(3in)-tep 1o Em+ 1.5in
Y-axis channel c.g.: XchL1U2 = = 0.88-in
Ach.L1U2




Checked Date PATTERSON Job No.__ 2521
Approved Date & Sheet of
Title_SCCRTC Br. MP 19.43 = RSSOCIATES, INC. By__ M. Ponce Date_8/31/12
Superstructure Rating IS, S,

[ 1 13 3 3 | 4
Inertia of channel about y-axis: Iy.ch.L1U2 = E 15in~(gin) + 2'(tf.L1U2)'(3in) = 14.6-in

X-axis inertia of section:

Y-axis inertia of section:

X radius of gyration:

Y radius of gyration:

Rivet hole size:

Channel rivet holes:

Top plate rivet holes:

Gross area of section:

Net area of section:

150 13, 13, 2
in| —in || x — —in| ...
16 ch.L10U2 30

. 3. ’
+231n(th1U2) Ell’l + 1.5in — XChL1U2

3
U isinf L 4
Lpiu2 = E~18m~(Em) +2(Ig chL1U2) - = 1245.24-in

2
7.
+AP1ate.L1U2‘(15m L YLle) -

. 2
15in
+2:Ach L1U2" = YL

1 (7. .3 4
Iy.LlUZ = E~(1—61nj‘(181n) + 2'Iy.ch.L1U2 = 1432.09-in
. 2
18in 13Y).
+ 2'(Ach.L1U2)'[T - [(3 + Ejm - Xch.Lluzﬂ
X L1U2 = = 5.56-in
ryL1U2 = =5.97-in

1
hole := —sin
16

13
hOIeSch.LlUZ = 2'4~hole~1—6in = 6.09~in2
. 7. 2
h01esplate.LlU2 = 2-hole- Eln Lo | = 2.07-in
A = 40.24-1 2
gL1U2 = 40.24-in

.2
AnL1U2 = AgLiuz ~ holesgp 1 1yn — holesyjaie 11U = 32.08-in




Checked Date

Approved Date

Title_SCCRTC Br. MP 19.43
Superstructure Rating

PATTERSON Job No. 252.1
& Sheet of
= RSSOCIATES, INC. By__ M. Ponce Date_8/31/12

TS, =

L1U2 & U6L7 END POSTS Properties for Any Section Loss

Span 1
L1U2 Right, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L1U2 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U6L7 Right, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U6L7 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No section loss.

Ag LIU2.RS1 = AgL1U2 = 40.24-in”
ApLIU2.RSI = ApL1U2 = 32.08-in”
Lrivarst = krive = 1245-in”

4
Iy L1v2.rs1 = Ly Liyz = 1432+in
Iy LIU2.RSI = Ix.L1U2 = 3-36-in
YL1U2.RS1 = Ty.L1U2 = 5:97in

No Section loss.

Ag L1U2.LS1 = AgL1U2 = 40.24-in’
AnL1U2.LSI = AnL1U2 = 32.08-in”
LoLiuarst = Lopius = 12454n’

4
Ly Liuz.Lst = ly iz = 1432in
Iy LIU2.LSI = Ix.L1U2 = 3-56°in
WL1U2.LS1 =ty L1y2 = 5:97/in

No section loss.

AgUGLT.RSI = AgL1U2 = 4024-in”
An.U6L7.RS1 = AnL1U2 = 32.08-in”
Ly usL7.RS1 = kL2 = 1245-in’
Ly usL7.RS1 = yL1v2 = 1432-in*
Iy UGL7.RS1 = Ix.L1U2 = 5-56in
'YUGL7.RS1 = Ty.L1U2 = 3:97"in

No Section loss.

AgU6L7.LS1 = AgL1U2 = 40.24-in”
AnUGLT.LS1 = An LUz = 32.08:in’

4
Ly u6L7.Ls1 = Kk L1uz = 1245-in

. 4
Iy usL7.Ls1 = Ly L1y2 = 1432in

Iy U6L7.LSI = Ix.L1U2 = 3-56°In
YU6L7.LS1 = Ty.L1U2 = 597 'in
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Span 2
L1U2 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L1U2 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U6L7 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U6L7 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No section loss.

Ag LIU2.RS2 = AgL1U2 = 40.24-in”
AnLIU2RS2 = An U2 = 32.08:in°
Lerivars2 = Lkrivz = 1245-in”

4
Iy Liv2.Rs2 = Ly L1y = 1432in
Iy LIU2.RS2 = Ix.L1U2 = 5-56-in
yLIU2.RS2 = Ty.L1U2 = 3-97in

No Section loss.

Ag L1U2.LS2 = AgL1U2 = 40.24-in”
ApL1U2LS2 = AnLiua = 32.08:in’
Lrivars2 = krive = 1245-in’

4
yriva.Ls2 = Ly Lz = 14324in

Iy L1U2.LS2 = Ix.L1y2 = 5-56-in
NWLIU2.LS2 = Ty L1u2 = 5:97-in

No section loss.

AgUGL7.RS2 = Ag L1U2 = 4024-in”
An.U6L7.RS2 = AnL1U2 = 32.08-in”
kueL7.Rs2 = kL1u2 = 1245-in”

4
Iy ueL7.Rs2 = Iy L1U2 = 1432in
Iy U6L7.RS2 = x.L1Uu2 = 3-56:in
yU6L7.RS2 = Ty, L1U2 = 5:97in

No Section loss.

Ag U6L7.LS2 = AgL1U2 = 40.24-in”
AnUGLTLS2 = AnLiua = 32.08:in’
yueL7.Ls2 = kLiuz = 1245-in*

4
Iy ueL7.Ls2 = Iy Liuz = 1432:in
Iy .U6L7.LS2 = x.L1Uu2 = 5-56-in
yU6L7.LS2 =ty L1u2 = 5:97'in
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U2U3, U3U4, U4U5 & USU6 TOP CHORDS

(U1U3 on as-built plans Sheet 2)

Gross Section (Sheet 1):

Gross Area of Section:
C15x40:

Gross Area:

Inertia about X-axis:

Inertia about Y-axis:

Y-axis c.g.:
Web thickness:

Flange thickness:

X-axis c.g. for section:

X-axis inertia of section:

Y-axis inertia of section:

X radius of gyration:

Y radius of gyration:
Channel rivet holes:
Top plate rivet holes:

Gross area of section:

Net area of section:

2 channels- C15x40
1 plate 7/16"x18"
Lattice on bottom is not included in section.

.2
AChU2U3 = 11.8in

4
Iy ch.u2u3 = 349in

4
ly.ch.u2u3 = 9-23in
XChU2U3 = 0.778in
tWU2U3 = 0.52in

18in lin 15in + lin +2(A ) 1—in
16 30 ch.U2U3 5

YU2uU3 =
] Ag U2U3

3
1
—18in- iin
12 16
+ 181 7 15in + / in ’
m-| —in |- m —1n —
16 % YU2U3

15in

Iy vous =

1 (7, 3
Iy vous = E'[Em)'(lgm) + 2Ly ch.u2uU3) -

. 2
18in .
+ 2'Ach.U2U3'[_2 ~ (3.52in - Xch.U2U3ﬂ
I
U203
I'XU2U3 = X— = 578111
Ag U2U3

I
.U2U3
ryU2U3 = y— = 6.07-in
Ag U2U3

.2

hOleSch.U2U3 = 2'4'h016'tw.U2U3 =3.9in
7 . .2
hOleSplate.U2U3 = Z'hole(l—Gm + tf.U2U3j = 2.04-in

2
+2'Ach.U2U3'(_2 - yU2U3j +2:Iy ch U203

=9.45-in

= 1050~in4

1155.32-in"

2
Anuaus = Ag uaus — holescp a3 — holes a6 ypu3 = 25-46-in
g p
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U2U3, U3U4, U4U5 & USU6 TOP CHORDS Properties for Any Section Loss

Span 1

U2U3 Right, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U2U3 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U3U4 Right, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U3U4 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No section loss.

Ag U2U3.RS1 = AgU2U3 = 314in”
An.U2U3.RS1 = Apu2u3 = 25.46-in”
Ly vousrst = kuvous = 1050-in*

4
Iy vaus Rs1 = ly.vaus = 1155:in

Iy U2U3.RS1 = Tx.u2u3 = 5.78in
yU2U3.RS1 = Tyuzu3 = 6:07-in

No Section loss.

Ag U2U3.LS1 = AgU2U3 = 314ein”
An.U2U3.LS1 = ApU2u3 = 25.46-in°
Lou2usLs1 = b uaus = 1050-in’

4
Iy vau3.Lst = ly.yoys = 1155
Iy U2U3.LS1 = Ix.u2u3 = 5-78in
yU2U3.Ls1 = fyuau3 = 6:07-in

No section loss.

Ag U3U4.RS1 = AgU2U3 = 314in”
AnU3UARS = Anaus = 2546-in”
L U3U4RS] = L uus = 1050-in”
Ly usuarst = yvous = 1155-in”
Ix.U3U4.RS1 = Tx.U2u3 = 3-78in
yU3U4.RS1 = tyyous = 6:07-in

No Section loss.

AgU3U4.LS1 = AgU2u3 = 314-in”
An.U3U4.LS1 = AnU2U3 = 25.46-in”

4
Iy usu4a.Ls1 = Kk.yous = 1050-in

. 4
Iy usu4.Ls1 = Ly.uous = 1155in

Iy U3U4.LS1 = Ix.u2u3 = 3-78in
yU3U4.LS1 = Tyyau3 = 6.07:in
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U4U5 Right, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U4U5 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U5U6 Right, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U5U6 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No section loss.

Ag UAUS RS1 = AgU2U3 = 314-in”
An.U4Us.RS1 = AnU2U3 = 25.46-in”
Iy vausrst = kvous = 1050-in"

4
Iy vsus.rs1 = ly.uouz = 1155n
Iy U4US.RSI = Tx.u2u3 = 5:78:in
yU4Us.RS1 = tyyous = 6.07-in

No Section loss.

Ag U4Us.LS1 = AgUuau3 = 3Ldvin”
AnUAUSLS] = Anuigus = 2546:in’
Iy vaus.Ls1 = kvous = 1050-in’*

.4
Iy vsus.Ls1 = y.uous = 1155in
Iy U4U5.LS1 = x.u2u3 = 5-78:in
yU4U5.LS1 = Tyuous = 6-07:in

No section loss.

Ag USUG.RSI = Ag.U2U3 = 314-in”
AnUSUGRS1 = Aquaus = 2546-in”
Iy usus.rs1 = x.u2us = 1050-in”
Iy usue.Rs1 = ly.u2u3 = 1155in*
Ix.USU6.RS1 = Tx.U2u3 = 5.78in
YU5U6.RSI = Tyy2u3 = 6-07:in

No Section loss.

Ag UsU6.LS1 = AgU2U3 = 314-in”
ApUSUSLSI = AnUaus = 25:46-in”

4
Iy usue.Ls1 = Ix.uzu3 = 1050-in

4
Iy usue.Ls1 = ly.uous = 1155in

Iy .USU6.LSI = . u2u3 = 5.78:in
YUsU6.LS1 = Tyyau3 = 6-07:in




Checked Date

Approved Date

Title_SCCRTC Br. MP 19.43
Superstructure Rating

PATTERSON Job No. 252.1
& Sheet of
= RSSOCIATES, INC. By__ M. Ponce Date_8/31/12

TS, =

Span 2
U2U3 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U2U3 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U3U4 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U3U4 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No section loss.

Ag U2U3.RS2 = Ag.U2U3 = 314-in”
AnU2U3 RS2 = Anuaus = 25.46-in”
L v2usrs2 = kvous = 1050-in*

4
Iy v2u3zRs2 = ly.vouz = 1155:n
Iy U2U3.RS2 = Tx.Uu2u3 = 3-78:in
yU2U3.RS2 = Tyyau3 = 6.07-in

No Section loss.

Ag U2U3.LS2 = Ag U3 = 314-in”
An.U2U3.LS2 = Aqu2u3 = 25.46-in”
LvousLs2 = kvous = 1050-in*

4
Iy vaus.Ls2 = yyous = 1155in

Iy U2U3.LS2 = . u2u3 = 5.78:in
yU2U3.LS2 = Tyyous = 6-07:in

No section loss.

Ag U3U4.RS2 = Ag U2U3 = 314-in”
AnUBUARS2 = Anuaus = 2546-in”
i usvars2 = kvous = 1050-in”

.4
Iy usuars2 = ly.uzus = 1155-in
Ix.U3U4.RS2 = Tx U203 = 3.78'in

yU3U4.RS2 = Tyuou3 = 6.07:in

No Section loss.

Ag U3U4.LS2 = AgU2U3 = 314-in”
An.U3U4.LS2 = Anu2u3 = 25.46-in”
yusuaLs2 = xu2us = 1050-in*

. 4
Iy usua.Ls2 = lyuous = 1155:in
Iy .U3U4.LS2 = x.u2u3 = 5.78in
'yU3U4.LS2 = Tyuaus = 6.07-in
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U4U5 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U4US5 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U5U6 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U5U6 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No section loss.

Ag U4U5S RS2 = Ag.U2U3 = 314-in”
AnU4US RS2 = Anuaus = 25.46-in”
Iy vausrs2 = k.vous = 1050-in*

4
Iy vaus.rs2 = ly.uouz = 1155in
Iy U4U5.RS2 = Tx.Uu2u3 = 5-78:in
IyU4U5.RS2 = Tyuau3 = 6.07-in

No Section loss.

Ag U4U5.LS2 = Ag2U3 = 314-in”
An.U4US.LS2 = Anu2u3 = 25.46-in”
Iy vausLs2 = kuous = 1050-in*

4
Iy uaus.Ls2 = yuous = 1155in

Iy .U4U5.LS2 = . u2u3 = 5.78:in
yU4U5.LS2 = Tyuau3 = 6.07-in

No section loss.

Ag USUG6.RS2 = Ag.U2U3 = 314-in”
An.U5U6.RS2 = Apu2u3 = 25.46-in”
Iy usus.rs2 = x.u2us = 1050-in*

.4
Iy usue.Rs2 = ly.uzus = 1155-n
Ix.USU6.RS2 = Tx U203 = 3.78'in
YyU5SU6.RS2 = Tyu2u3 = 6-07:in

No Section loss.

Ag U5U6.LS2 = Ag U2U3 = 31.4-in”
An.U5U6.LS2 = AnU2u3 = 25.46-in”
Iy usue.Ls2 = Ix.u2us = 1050-in*

yvous = 1155-in”
Iy.u2u3 = 5:78:in
yUSU6.LS2 = Tyuau3 = 6.07-in

Iy usus.Ls2 =
Ix USU6.LS2 =
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L3U4 & U4L5 MAIN DIAGONALS
(U3L2 on as-built plans Sheet 3)

Gross Section: 2 channels- C12x35
4 plates 7/16"x 3-1/2"
Lattice on top and bottom is not included in section.

Gross area of Section (Sheet 1): Ag.L3U4 = 26.70in2

7. 2
Area of Plate: = 3.5in-| —in| = 1.53-in
Splate.L3U4 ( 16 )
A - 4.
L3U4 Aplate. L3U4
Area of Channels: AhL3U4 = g 5 ate = 10.29-in2

There is limited info available for the C12x35 channel from Sheet 2. Therefore work backwards from known
information to determine flange thickness.

Channel web thickness: %in

Channel depth: 12in

Channel flange width: 3+ iin

Short leg width: s 1304 = (3 + %)in - %in = 2.66-in

Use a channel with the following dimensions.

fﬂ-%{.‘ﬁj%« 1 ——I%T'LF'

- ClTx3S Iz .t

F
) fﬂ;/u 3 %&
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Gross area of channel:

Flange thickness on channel:

X-axis c.g. of section:

Inertia of channel about x-axis:

Y-axis channel c.g.:

Inertia of channel about y-axis:

X-axis inertia of section:

Y-axis inertia of section:

(5.
Ag ch.L3U4 = 121“'(?“] + 151 3u4(teL304) 2

(5.
Ach.L3U4 ~ 121“'(?“)

trL3u4 = 1 3 = 0.52-in
s.L3U4
12in + 2«lin
YL3U4 = f = 60.44-in
115, . .3 3 4
I .ch.L3U4 = E'[gm'(lzm) +1s.L3U4'(tf.L3U4)]“ = 181.8-in
2
12in  YfL3U4
+2:(tep 3u4) 15 L3U4 > T,
1
5.5 5 s.L3U4
12in| —in |-—in + 2-(1 -t 4 Zin +
) 2 fautons ]
Xch.L3U4 = A = 0.76-in
ch.L3U4
[ 1 5 3 3 ] 4
lychL3ua = |75 12in-(ginj +2(teL3ua) (lsL3ua) | = 7.35-in
T 12in( 2 5.\’
mf —i || X — —1n
8 ch.L3U4 16
1 2
5. lsL3u4
+2'1s.L3U4'(tf.L3U4)' 3T T, T XchL3U4
R NGRS »
L L3u4 = | 7, 4G5 | i +2:(Iy ch L3U4) | = 600.57-in
; 2
+ 4Ap1ate.L3U4'K§inj - YL3U4}
1 7. .3 ] 4
Ly L3ua= E'{glﬂ)(&ﬁn) + 21y ch.L3U4 - = 1002.04-in
_ N )
10 + — |in
(1045
+2(Agh.L3U4) T, T XchL3u4
— 1 . 2
(10 + gjln 3.5
Dln
+4Aplate.L3U4' ) + >
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1
. . .L3U4 .
X radius of gyration: Ty 1304 = L 474in
Ag 13U4
I
. . ) y.L3U4 .
Y radius of gyration: L3U4 = A— = 6.13-in
g.L3U4
. 5. .2
Channel rivet holes: holes j, [ 34 = 2'3~hole~§1n = 3.52:in
) 7. .2
Top plate rivet holes: h01esplate.L3U4 := 2-2-hole: Em +tr3u4 | = 3-61in
. .2
Gross area of section: Ag.L3U4 = 26.7-in
. . .2
Net area of section: ApL3U4 = Ag.L3U4 — holes p, 1 3u4 — h°1esplate.L3U4 = 19.58-in

L3U4 & U4L5 MAIN DIAGONALS Properties for Any Section Loss

Span 1
L3U4 Right, Span 1:  50% section loss on top plates.

. . .2
Gross Area: AgL3U4RSl = AgL3U4 = 26.7-in

, _ T
Net Area: AnL3U4RS1 = AnL3U4 ~ 052 Apjate 1 .3U4 = 18.04-in

3
- 1 (7. 4
Inertias: IXL3U4RS1 = E3(3511’1) (Elﬂj + 2<IXChL3U4) .| =541-in

2
7
*3 Amate.L3U4'[(§m) - yL3U4J

1 7. .3 4
Iy.L3U4.RSl = _'3(Emj'(3-5m) + 2'Iy.ch.L3U4 = 929-in

12
— 1 . 2
10 + — |in
N8

+2+(Agh L3U4) + Xch.L3U4

+3Aplate.L3U4"

Iy L3U4.RSI

R. of gyration: 1, | 34 Rs] = =4.5in

Ag L3U4.RS1

| yL3u4RsI .
YL3U4RS1 = [ ——— =390
g L3U4RSI
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L3U4 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U4L5 Right, Span 1:

Gross Area:

Net Area:

Inertias:

R. of gyration:

U4L5 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No Section loss.

Ag13U4.LS1 = AgL3U4 = 26.7-in”
AnL3U4.LS1 = AnL3U4 = 19.58-in”
L r3uarst = krsusa= 601-in"

. 4
Iy L3u4.Ls1 = Ly L3ug = 1002-in
Iy L3U4.LS1 = Tx.L3U4 = 4.74in
yL3U4.LS1 = TyL3U4 = 6-13-in
50% section loss on top plates.

.2
Ag U4L5.RS1 = Ag L3U4 = 26.7-in

.2
An.U4L5.RS1 = AnL3U4 — 052 Apjate L 3U4 = 18.04-in

3
1 . 7. 4
Iy u4Ls RS1 = 5'3(35111)(%111) + 2(I ch.L3y4) | = S41-in
r 2
7.
+3Aplate.L3U4' (Em) - yL3U4}
(7. .3 | 4
lyudLsrs1 = | 53| 7o G5 + 20y ch13u4 - = 92%-in
- 2
1
(10 + — |in
8
+2(Ach.L3u4) 5 + Xch.L3U4
- N 5
10 + — |in
8 3.5in
+3Aplate.L3U4 3 -
| X L3U4.RSI ,
Ix U4L5.RS1 = N =4.5in
o L3U4.RS1
| yL3u4aRs1 ,
WU4LSRSI = |7 =359

Ag L3U4.RSI

No Section loss.

Ag U4L5.LST = Ag L3U4 = 267-in”
An.U4L5.LS1 = AnL3U4 = 19.58-in”
Ly vuarsest = k3us = 601-in"

4
Iy vaLs.Lst = ly.L3ug = 1002-in
Iy U4L5.LS1 = Tx.L3U4 = 4.74-in
fyU4L5.LS1 = fyL3Uu4 = 6-13-in
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Span 2

L3U4 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L3U4 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U4L5 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U4L5 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No Section loss.

Ag L3U4.RS2 = Ag L3U4 = 26.7-in"
AnL3U4RS2 = An 134 = 19.58-in°
Iy L3u4rs2 = kL3vus = 601-in*

4
Iy L3u4rs2 = Iy L34 = 1002:in
Tx.L3U4.RS2 = Tx.L3U4 = 4.74'in
IyL3U4.RS2 = TyL3U4 = 6.13-in

No Section loss.

Ag L3U4.LS2 = Ag L3U4 = 26.7-in”
AnL3U4.LS2 = AnL3U4 = 19.58-in”
Ly 13usars2 = kr3us = 601-in"

4
Iy L3u4.Ls2 = Ly L3ys = 1002-in
Iy L3U4.LS2 = Tx.L3U4 = 4.74-in
YL3U4.LS2 = TyL3U4 = 6-13:in

No section loss.

Ag U4L5.RS2 = AgL3U4 = 26.7-in"
An.U4L5.RS2 = AnL3U4 = 19.58-in”
Iy uaLsrs2 = kL3us = 601-in"

4
Iy u4Ls.Rs2 = Ly L3ug = 1002-in
Iy U4L5.RS2 = Ix.L3U4 = 4.741n
TYU4L5.RS2 = TyL3u4 = 6-13-in

No Section loss.

AgU4L5.LS2 = AgL3U4 = 26.7-in”
AnU4L5.LS2 = AnL3U4 = 19.58-in”
Lyvarsis2 = kr3us = 601-in*

.4
Iy u4aLs.Ls2 = Ly 13ug = 1002-in
Ty U4L5.LS2 = Tx.L3U4 = 4.74-in
fyU4L5.LS2 = TyL3u4 = 6-13:in
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L3L4 & L4L5 BOTTOM CHORDS

(L2L2 on as-built plans Sheet 3)

Gross Section:

Gross area of Section (Sheet 1): Ag.L3L4 = 35.151n2

Area of Plate:

Area of Angles: Aangle‘L3L4 =

Angle L6x3-1/2x13/16 is not in the steel manual.
Therefore section properties need to be calculated.

Angle thickness:

Angle depth:
Angle width:

Short leg width:

X-axis c.g. of angle:

Y-axis c.g. of angle:

Inertia of angle about x-axis:

4 angles- L6x3-1/2x13/16
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Yangle.L3L4 = A =22-in
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m-—in |-—in —1n |-{ —In
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_ .
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xangle.L3L4 = | 75 o (6 + -2 s.L3L4(16 j
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3
| - (B e L 3 13, i
Inertia of angle about y-axis: Iy.angle.L3L4 = .(16111) -6in + > '(1s.L3L4) : 161n = 6.2-in

2
.13, 13. 2
+ 61n'E1n . Eln— Xangle.L3L4

2
| 13 13 51314
—1n |- —In — X
s.L3L4" ¢ 16 5 angle.L3L4 |

onis inertia of seation: , (13 4
-axis inertia of section: L 1314 = | —=8.5in- Em +4'Ix.angle.L3L4 = 291.33-in

13 2
T 4Aangle L3L4°| 3, Yangle.L3L4

. . . 1 13
Y-axis inertia of section: Iy.L3L4 = E (8.5in)3-gin + 4'Iy.angle.L3L4 = 435.52-in4
9.125in 2
*4Aangle.L3L4’| T ~ Xangle.L3L4
I
. . .L3L4
X radius of gyration: Iy 1314 = L2 2884n
Ag13L4
Y radius of gyration: Iy L3L4 = = 3.52-in
. 13, .2
Angle rivet holes: hOIeSangle.L3L4 = 1'4-hole~Eln = 3.05-in
_ 13, .2
Plate rivet holes: h01esplate.L3L4 = 2-hole~gm = 1.52-in
Gross area of section: Ag.L3L4 = 35.15~in2
L L _ .2
Net area of section: Ap 1314 = Ag.L3L4 - hOIeSangle.L3L4 - hOIeSplate.L3L4 = 30.58-in

L3L4 & L4L5 BOTTOM CHORDS Properties for Any Section Loss

Span 1
L3L4 Right, Span 1:  Thickness of top legs of top angles reduced to 1/2" from 13/16".

. L _ .2
GI‘OSS Area. AgL3L4RSl = AgL3L4 =35.15-in
13 1
Net Area: Al’lL3L4RSl = A11L3L4 — 2(%11’1 — Elﬂj6ll’l = 268311’12
Section loss of the angle requires a recalculation of the angle inertia to calculate the section

13

. ) . 1. . .2
Angle area: Aangle.L3L4.t0p = Aangle.L3L4 ~ [1_6111 - 51n)~61n = 5.19-in
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it ) 3in s (1 13.) 13, ]
mn-—in |-51n «—1n [-—1In
5 s.L3L4 16 30

X-axis c.g. of angle: Yangle.L3L4.top = A iaia =191 in
angle. .top

(1) 13,
6in-—in |-—in ...
2 32

|1 B8y, L4
L34 T )| T 5

Aangle.L3L4.top

= 1.14-in

Y-axis c.g. of angle: Xangle.L3L4.top =

Inertia of angle about x-axis:

3 1 13 3 4
-—in-(6in)” + —-1 —in| .. = 17.62-in
(6in) 12 s.L3L4(16 )

N | =

Iy angle.L3L4.top = 1

2
.1 . 2
+ (6ln-51nj-(31n - yangle‘L3»L4.top>

LB\ ?
_+ s.L3L4" 16m : 321n— Yangle.L3L4.top |

Inertia of angle about y-axis:

1 1 3 1 313 4
Iy.angle.L3L4.top = E(Emj -6in + E‘(IS.L3L4) ~1—61n = 5.25-in

L\ ’
+ 61n-51n . Em_ Xangle.L3L4.top |

2
e 1313 s
i s.L3L4 T 16m > ~ Xangle.L3L4.top |

nertias: REPNGER 4
nertias: IXL3L4RSl = | —8&.51n- Ell’l + 21xang16L3L4 = 237-in

12

+ 2'Ix.angle.L3»L4.top

2
13
+ 2Aangle.L3L4'(§m + yangle.L3L4)

2
13,
+ 2Aangle.L3L4.top'(£ n + y;;111gle.L3L4.top)

1 .3 13, .4
lyLaLarst = |75 B3 -ein+ 20y angje 1304 = 370-in
+ 2'Iy.angle.L3»L4.top

9.125in 2
+2Agngle. L3L4" 5 TangleL3L4 |

9.125in 2
+2Aangle.L3L4.top’ 5 Yangle.L3L4.top
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I
. .L3L4.RS1 i
R. of gyration: 1, {314 RS] = L 2590n
Ag L3L4.RS1
I
) y.L3L4.RS1 .
WL3L4RSI = |4 =320
g.L3L4.RS1
L3L4 Left, Span 1: No Section loss.
. L _ .2
GI‘OSS Area. AgL3L4LS1 = AgL3L4 =35.15-in
Net Area: AnL3L4LSI = AnL3Le = 3058-in’
Inertias: LeL3L4Ls] = hrars = 90in’

.4
Iy 134081 = ly.L3p4 = 436-In
R. of gyration: rXL3L4LSl = rXL3L4 = 2.88:1n

TYL3L4.LS1 = Ty.L3L4 = 3-52+in

L4L5 Right, Span 1:  20% section loss on top angle legs. (80% remaining)

. L _ .2
Gross Area: Ag.L4L5.RSl = Ag.L3L4 = 35.15-in

13

Section loss of the angle requires a recalculation of the angle inertia to calculate the section I.

13
Angle area: Aangle.L4L5.t0p = Aangle.L3L4 ~ (1—6in-0.20)~6in = 6.09-in2
X-axis c.g. of angle: ~
13 13 13
6in-—in-0.8 |-3in + | | -—in |-—in
( 16 ) (S~L3L4 16 ) 2 | o
Yangle.L4L5.top = =£U/m
s P L Aangle.L4L5.top

Y-axis c.g. of angle:

6in~£in~0.8 'Ein
16 32

Nt 13 [13. 51314
—1n || —1In
s.L3L4 16 16 5

Xangle.L4L5.top = = 1.03-in
¢ P Aangle.LALS.top |
Inertia of angle about x-axis: _
3
1 13, 301 13. .4
Ix.angle.L4LS.top = | 75 7 MO8 (610" + E'ls.L3L4(Emj w [=21244n

13 , 2
* (6111'1—6111'0-8)(3111 ~ Yangle L4L5.10p)

1y Lae 2 (2 2
i s.L3L4 6 35 = Yangle.L4L5.top |
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Inertia of angle about y-axis:
_1 13 3 1 313 | 4
Ly angle. LALS top = 6(1—61110.8) -6in + E-(1S_L3L4) Tein = 5.74-in
+1 6i 13 0.8 By ’
e 3"~ Xangle.L4LS top |
| 2
(1 13, 13, N s.L3L4
i s.L3L4 1) l6m 5 ~ Xangle.L4L5.top |
Inertias: . 1 __. (13, 3 .4
nertias: IXL4L5RSl = ES.SIH' 1—61n + ZIxangleL3L4 = 263-in
+ 2'Ix.angle.L4L5.top
13, 2
+2Aangle.L3L4' EHH' Yangle.L3L4 | -
13 2
+2Aangle.L4LS top’ 30 * Yangle.L4L5.top
(1313 ] 4
Iy.L4L5.RSl = E (8.51n) ‘1—61n + 2'Iy.angle.L3L4 = 402-in
+ 2'Iy.angle.L4L5.top
9.125in 2
+2Aangle.L3L4' 5 ~ Xangle.L3L4 | -
9.125in 2
+2Aangle.L4LS top’ 5 Tangle.L4L5.top
I
. .L4L5.RS1
R. of gyration: Iy [4L5.RS1 = LA 2.73-in
Ag L4L5RS1
| yr4rsrsi ,
Ty L4LSRS1 = |7 = 338%in

Ag L4L5.RS1

L4L5 Left, Span 1: No Section loss.

) a B .2
Gross Area: Ag.L4L5.LSl = Ag.L3L4 = 35.15-in
. . 2
Net Area. AIIL4L5LSI = AHL3L4 = 3058111
L ) .4
Inertias: LerarsLst = Ipapg = 291

R. of gyration:

Iy L4rs.Ls1 =

Ix L4L5.LS1 -

rXL3L4 = 2.88-in

TyLALS.LS1 = Ty.L3L4 = 3-521n
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Span 2
L3L4 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L3L4 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L4L5 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L4L5 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

20% section loss on top angle legs like on L4L5 Right, Span 1.
Ag L3L4.RS2 = AgL3L4 = 35.15-in”

AnL3LARS2 = An4Ls 1 = 2863in”

Iy 13L4.RS2 = Ix L4L5.RS1 = 263-in’*

4
Iy 1304 RS2 = Iy 1415 RS1 = 402+
Tx.L3L4.RS2 = x L4L5.RS] = 2:73-In
TyL3L4.RS2 = Ty.L4L5.RS] = 3-38:in

No Section loss.

Ag L3L4.LS2 = AgL3L4 = 35.15in"
AnL3L4.LS2 = AnL3L4 = 30.58-in”
Lr3rars2 = kissa = 291-in’

.4
Iy L3L4.Ls2 = Iy 1314 = 436:in
Tx.L3L4.LS2 = 'x.L3L4 = 2.88-in
TYL3L.LS2 = Ty 1314 = 3-52+in

No section loss.

Ag LAL5RS2 = Ag 1314 = 35.15-in”
An.L4L5.RS2 = AnL3L4 = 30.58-in”
Ly 145 RSL = KkL3L4 = 291-in’

.4
Iy L4rsRs2 = Ly 1304 = 436:in
Iy L4LS.RS2 = Tx L3L4 = 2.88:in
yL4L5.RS2 = Ty 1314 = 3-52-in

No Section loss.

Ag L4L5.LS2 = AgL3L4 = 35.15-in°
An.L4L5.LS2 = AnL3L4 = 30.58-in”
L r4rss2 = ksra = 291-in"

4
Iy Lars.Ls2 = Iy L3pg = 436-in
I L4LS5.LS2 = x.L3L4 = 2-88:in
NL4L5.LS2 = Ty L34 = 3:52in
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L1L2, L2L3, L5L6, & L6L7 BOTTOM CHORDS ¥
(LOL2 on as-built plans Sheet 3) .
Gross Section: 4 angles- L6x3-1/2x9/16 b j r
Lattice zigzagaing between angles I
Gross area of Section (Sheet 1): Ag [ 11 = 20.12in° Rl I
AgL1L2 2 : |
Area of Angles: Aangle.L1L2 = — - 5.03-in =t L ot
X~ Tt e
|
Angle L6x3-1/2x13/16 is not in the steel manual. !
Therefore section properties need to be calculated. 1
Angle thickness: iin 1T I
16 |/ i N
Angle depth: 6in '
I
Angle width: (3 + %)in ¥
. . 9. .
Short leg width: lg 1o = 3.5in - Eln =2.94-in
. 9. . 9.1) 9.
61n«1—61n -3in + ls.LlL2'1_6m ‘Eln
X-axis c.g. of angle: Yangle.L1L2 = =2.11-in
Aangle.L1L2
9. 9. 9 V(9. L
61n~E1n -§1n+ ls.L1L2'Em . E1n+ 5
Y-axis c.g. of angle: Xangle.L1L2 = = 0.86-in

Aangle.LlL2




Checked Date

Approved Date

Title_SCCRTC Br. MP 19.43

Sheet of

RSSOCIATES, INC. By__ M. Ponce Date_8/31/12

% PATTERSON Job No._ 252.1
&

Superstructure Rating IS, S
_ 3 -
. . 1 9 1 9. .4
Inertia of angle about x-axis: Ix.angle.LlLZ = E Em (61n) + — o 12 Em = 18.37-in

Inertia of angle about y-axis: Iy.angle.LlLZ =

X-axis inertia of section:

Y-axis inertia of section:

X radius of gyration:

Y radius of gyration:

Angle rivet holes:

Gross area of section:

Net area of section:

9. . 2
+ [61n'1—61nj'(3m - yangle.Lle)

2
Soni (2
i s.L1L2 16m 3o Yangle L1L2 |

—9 ’ -6in + — ! (1 )3 2
1n m . m ...
12 s.L1L2 16

1
2

2
[61n —1n) ( in — Xangle.LlL2j

2
Nt 9 9., lsL1L2
-—in |-|| —in - X
| s.L1L2 16 16 5 angle.L1L2 |

. 4
Lerir2 = 4k angleL1r2 -~ = 188.07-in

9. 2
+ 4Aangle.LlL2' Em * Yangle.L1L2

.4
9.125in 2
+4Aangle.L1L2’ 5 tangleL1L2
rXL1L2 = = 3.06-in
ryLlLZ = = 3.83-in

9 . .2
h°1esangle.L1L2 = 2~4~hole~gm =4.22-in
A =20.12+i 2

gL1L2 = <V.lsm

2
AnLiL2 = AgLiLn — holesypgie 112 = 15:9+in
g g

= 4.67-in4
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L1L2, L2L3, L5L6, & L6L7 BOTTOM CHORDS Properties for Any Section Loss

Span 1
L1L2 Right, Span 1:  20% section loss on top angle legs. (80% remaining)

. . .2
GrOSS Area. AngLZRSI = AgL1L2 = 2012111
13
Section loss of the angle requires a recalculation of the angle inertia to calculate the section I.
] 9. . .2
Angle area: AangleLlLZtop = angleL1L2 — (E1H020j611'1 = 4.36-in
X-axis c.g. of angle: -
9 9 9
6in-—in-0.8 [-3in + | I -—in |-—1in
( 16 ) (SL]Lz 16 j 32 o7
Yangle.L1L2.top -~ = 1.7/-1n
& P L Aangle.LlLZ.top
Y-axis c.q. of angle: - ~
. 9. 9 .
6in-—in-0.8 |-—in ...
16 32
Ne 9. \[ 9. +1s.L1L2
—1n |-{ —1In
. s.L1L2 16 16 2 .
Xangle.L1L2.top ‘= N = 0.95-in

L angle.L1L2.top |

Inertia of angle about x-axis: _
3
1 9. .3 1 9. .4

I = | —-—in-0.8-(6in)” + —-1 —in| .. =15.72-in
xangle L1L2.top = | 75 ¢ (6in)” + s.L1L2(16 j

9. . 2
* (6111'1—6111'0-8)(3111 ~ Yangle L1L2.t0p)

2
(oarin) (i
i sLIL2 6 35 = Yangle.L1L2.top |
Inertia of angle about y-axis:

| o o e B gy
y.angle.L1L2.top "~ 12 16m . mn + IZ(S‘Lle) 16ln =4.37-in

. 9. 9 . ?
+ 6111'1—6111'0-8 : Em_ Xangle.L1L2.top |

2
| ERRE 55
_+ s.L1L2 16m ’ 16m + 2 Xangle.L1L2.top |




Checked Date PATTERSON Job No.__ 2521

Approved Date & Sheet of
Title_SCCRTC Br. MP 19.43 = RSSOCIATES, INC. By__ M. Ponce Date_8/31/12
Superstructure Rating 1S, 2,

L . T . 4
Inertias: Ly L1L2.RS1 = | 2 Ik angle.L1L2 T 2" Ix angle.L1L2.top - = 169-in

9. 2
+2Aangle.LlL2' EHH' Yangle.L1L2 | -

2
9.
+ 2'Aangle.LlLZ.top'(Eln + Yangle.LlLZ.top)

. 4
Iy.LlL2.RSl = 2'Iy.angle:.LlLZ + 2'Iy.angle.LlLZ.top =270-in

9.125in 2
+2Aangle.L1L2’ 5 MangleLlL2 |

9.125in 2
+ 2Aangle.LlL2.top' 5 ~ Xangle.L1L2.top

L Li1L2.RS1

R. of gyration: 1, | 112 RS] = =2.9-in
Ag LIL2.RSI
I
| yL1L2.RSI .
TyLIL2RSI = [ ——— = 3.67:n
g.LIL2.RSI
L1L2 Left, Span 1: No Section loss.
, _ - 2
GI‘OSS Area. AngLZLSI = AgL1L2 =20.12-in
, _ - )
Net Area: AnLiL2.Ls1 = ApLirg = 159
Inertias: LL1L2Ls] = Lpirg = 188-n'

.4
lyLir2Lst = yipo = 295-n
R. of gyration: rXLleLSI = rXLle = 3.06-1n

TLIL2.LS1 = TyLiL2 = 3-83-in

L2L3 Right, Span 1:  30% section loss on top angle legs. (70% remaining)
. . B .2
Gross Area: Ag.L2L3.RSI = Ag.L1L2 = 20.12-in

13, . .2
Net Area: ApI2L3.RSI = An13Ld — 2 Eln-0.30 -6in = 27.65-in

Section loss of the angle requires a recalculation of the angle inertia to calculate the section I.

] 9. . .2
Angle area: Aangle.L2L3.t0p = Agngle.L1L2 ~ (1—61n~0.30j'61n =4.02-in

Length of short leg: g1 =294 in
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X-axis c.g. of angle:

[ 9 9 9
6in-—in-0.7 |-3in + | 1 -—in |-—in
. 16 SLILZ 167 ) 35 .
Yangle.L2L3.top = A = 1.88:in
L angle.L21.3.top
Y-axis c.g. of angle: - _
. 9. 9.
6in-—in-0.7 |-—in ...
16 32
Nt o V[0, sLie2
—1n |-{ —1In
sLIL2 67 ) 16 2 L
Xangle.L2L3.top -~ = 1m
s P Aangle.L2L3.top |
Inertia of angle about x-axis: _
3
1 9. .3 1 9. .4
IX.angle.L2L3.t0p = EE1H07(611’1) + ElsLle (Elﬂj = 14321n
. 9. . 2
! (611»%111.0.7)(3111 ~ Yangle.12L3.0p)
9. 9. 2
+ 1s.LlLZ'Eln ' Em_ Yangle.L2L3.top
Inertia of angle about y-axis: B
3
1 (9, . 1 3 9. .4
1 =|—+ —in-0.7| -6in + —-(1 -—in ... =4.2-n
y.angle.L2L.3.top 12 (16 j 12 (s.L1L2) 16
9 9. 2
+ 61n~E1n~0.7 . Eln— Xangle.L2L3.top
| 2
9 . 9 . s.L1L2
+ ls.LlLZ'Eln Ne™ " 5 ~ Xangle.L2L3.top

Inertias: I L213.RS1 = | Ik angle L1L2 + 2'Ix angle. L2L3.top -

2
9.
+ 2Aangle.L1L2'(§m + yangle.Lle)

~ 160-in”

2
9.
+ 2'Aangle.L2L3.top'(§ln + yangle.L2L3.topj

- 4
Iy.L2L3.RSI = 2'Iy.angle:.LlLZ + 2'Iy.angle.L2L3.top = 258-in

9.125in 2
*2Aangle L1L2"( 5 ~ Xangle.L1L2 |

9.1251in 2
+2Aangle.L2L3.top’ 5 Tangle.L2L3.top
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Iy 1213.RS1

R. of gyration: 1, [ 5[ 3 g = = 2.82-in
Ag 12L3.RS1
| y.L2L3Rs1 .
IyL2L3RSI = [ —— = 338in
g L2L3.RS1
L2L3 Left, Span 1: No Section loss.
_ _ - 2
_ _ - 2
Net Area: AnL2L3.LS1 = AqpLipL2 = 159-in
. _ oo b
Inertias: L ror3Lst = Kpipo = 188:in

4
L ror3Lst = L2 =295in
R. of gyration: 1, | 51 31.g] = Ix 112 = 3-06-in

TyL2L3.LS1 = fyLiL2 = 3-83-in

L5L6 Right, Span 1:  No section loss.
) ) 2
Gross Area: Ag.L5L6.RSI = Ag.LlLZ = 20.12-in

. - _ L2

Net Area: ApL5L6RSI = ApLiL2 = 15.9-in
. _ oo b
Inertias: Iy L5L6.RST = Ix L1p2 = 188-in

.4
Iy LsLe.RrS1 = Iy Lipo = 295in
R. of gyration: rxL5L6RSI = rXL1L2 = 3.06-in

YLSL6.RS] = fyL1L2 = 3-83:in

L5L6 Left, Span 1: No Section loss.
Gross Area: Ag.L5L6.LSI = Ag.LlLZ = 20.12«in2
Net Area AnLSL6LS1 = AnLiLy = 159n”
Inertias: hLSL6Ls] = hoLipy = 188in"

.4
Iy LsLe.Ls1 = LyLipo = 295in
R. of gyration: rXL5L6LSI = rXL1L2 = 3.06-in

YyLSL6.LS1 = fyL1L2 = 3-83-in




Checked Date

Approved Date

Title_SCCRTC Br. MP 19.43
Superstructure Rating

PATTERSON Job No.___ 252.1
& Sheet of
= RSSOCIATES, INC. By__ M. Ponce Date_8/31/12
HHE, Sttt

L6L7 Right, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L6L7 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

Span 2
L1L2 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L1L2 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No section loss.

Ag L6L7.RS1 = AgL1L2 = 20.12-in”
AnL6L7.RSI = AnLIL2 = 15.9-in”
LreL7.RS1 = kL2 = 188-in*

4
Iy LeL7.RS1 = Iy L1p2 = 295in
Iy L6L7.RS1 = Tx L1L2 = 3.06:in
TYL6L7.RSI = Ty L2 = 3-83-in

No Section loss.

AgL6L7.LSI = AgLIL2 = 20.12:in”
AnL6L7.LS1 = AnLIL2 = 159-in”
LrerL7.Lst = krir2 = 188-in*

.4
Iy LeL7.Ls1 = Ly Lo = 295-n
Iy L6L7.LS1 = Ix.L1L2 = 3.06:in
TWL6L7.LSI = TyL1L2 = 3-83:in

20% section loss on top angle legs like on L1L2 Right, Span 1.
Ag LIL2.RS2 = AgLIL2 = 20.12-in”

AnLIL2.RS2 = AnLIL2.RSI = 13.95-in”

L L1L2.RS2 = Kk L1L2.RST = 169-in*

4
yLiL2rs2 = Iy Lir2.Rs1 = 270-in
X LIL2.RS2 = 'x LIL2.RS] = 2.9
'YLIL2.RS2 =Ty L1L2.RS1 = 3.67-in

No Section loss.

AgLI1L2.LS2 = AgLIL2 = 20.12-in’
AnLIL2.LS2 = AnLIL2 = 159-in”
rirars2 =Ikrie = 188-in’

4
yriars2 =iy =295-n
Iy LIL2.LS2 = Ix.L1L2 = 3:06:in
yL1L2.LS2 = fyLiL2 = 3.83-in
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L2L3 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L2L3 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L5L6 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L5L6 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No section loss.

Ag L2L3.RS2 = AgLIL2 = 20.12-in”
AnL2L3.RS2 = AnLIL2 = 15.9-in”
Lior3rs2 = krire = 188-in"

4
lyror3 RS2 = lyLipo = 295-in
Iy L2L3.RS2 = Tx L1L2 = 3:06:in
YL2L3.RS2 = TyL1L2 = 3-83-in

No Section loss.

Ag2L3.LS2 = AgLIL2 = 20.12:in”
AnL2L3.LS2 = AnLIL2 = 159-in”
Lrorsrs2 = krire = 188-in*

4
Iy ror3Ls2 = Ly Ly = 295in
Ik L2L3.LS2 = x.L1L2 = 3.06:in
yL2L3.LS2 = fyLiL2 = 3-83-in

No section loss.

Ag LSL6.RS2 = AgLIL2 = 20.12-in”
AnLSL6.RS2 = AnLIL2 = 159-in”
L 1sLers2 = kLo = 188-in"

4
Iy LsLe.RS2 = Iy Lipo = 295-in
Iy LSL6.RS2 = Tx L1L2 = 3:06-in
YL5L6.RS2 = TyL L2 = 3-83-in

No Section loss.

Ag L5SL6.LS2 = AgLIL2 = 20.12-in”
AnLSL6.LS2 = AnLIL2 = 15.9-in"
Lisiers2 = kriL2 = 188-in*

4
yLsLe.Ls2 =y L1y = 295in
Iy LSL6.LS2 = Ix.L1L2 = 3.06:in
WL5L6.LS2 = TyL1L2 = 3-83:in
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L6L7 Right, Span 2:  No section loss.

. . _ .2

. - B .2

Net Area: ApL5L7RS2 = AppLipLp = 15.9-in
- _ oo 4
Inertias: Iy L507.RS2 = Ix L1p2 = 188-in

. 4
Ly 1sp7rs2 = Ly pipp = 295n
R. of gyration: 1, | 517 Rgp =14 1 112 = 3.06-in

IyL6L7.RS2 = fyL1L2 = 3.83-In

L6L7 Left, Span 2: No Section loss.
. . _ .2
Gross Area: Ag.L6L7.LSZ = Ag.LlLZ =20.12-in

. L _ .2

Net Area: Al’lL6L7LSZ = AIlLlLZ = 15.9-in
- _ oo b
Inertias: IXL6L7L82 = IXL1L2 = 188-in

.4
lyLeL7.Ls2 = Iy Lo = 295n
R. of gyration: rXL6L7LSZ = rXL1L2 = 3.06-in

yL6L7.LS2 = fyL1L2 = 3-83-in

U2L3 & L5U6 DIAGONALS
(U1L2 on as-built plans Sheet 3)

Gross Section: 4 angles- L6x3-1/2x1/2 Y
1 plate 8-1/2"x11/16" 2,000

o 600 e 4500 —
Gross area of Section (Sheet 1): Ag.U2L3 = 23.84in2

P, [ e
11 2 ; l
Area of Plate: Aplate.U2L3 = 8.51n~(1—61nj = 5.84-in . 1
- |
. . .2
Area of Angles: Aangle.U2L3 = 4.48in 2| == :_ jpa—
X-axis c.g. of angle: Yangle.U2L3 = 2.08in X N =i
’ [
Y-axis c.g. of angle: Xangle.U2L3 = 0.833in :
. : |
Inertia of angle about x-axis: Ix.angle.U2L3 = 16.6in4 qj' i
/ " \

Inertia of angle about y-axis: Iy.angle.U2L3 = 4.23in4
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X-axis inertia of section: I voL3 = E&Sin-(;in} + 4'Ix.angle.U2L3 = 164-in

Y-axis inertia of section:

X radius of gyration:

Y radius of gyration:

Angle rivet holes:

Plate rivet holes:

Gross area of section:

Net area of section:

1. 2
+ 4Aangle.U2L3' Zm * Yangle.U2L3

1 .3 11, . 4
lyU2L3 = E (851n) 'Eln + 4IyangleU2L3 = 293-in

9in 2
+4Agn01e.U2L3 5~ Mangle.U2L3

|

.U2L3
rXU2L3 = X— = 2.62-in
Ag U2L3

ry.U2L3 = =3.51-in

I, .2
h°1esangle.U2L3 = 2~4~h01e31n = 3.75-in
) 11, .2
hOleSplate.U2L3 = 2~hole'gln = 1.29-in
A = 23.84-i 2
g U213 = 23.84-In

.2
Anu2L3 = AguaL3 — holesynole o3 — holesyaee o3 = 18:8-in

U2L3 & L5U6 DIAGONALS Properties for Any Section Loss

Span 1
U2L3 Right, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No section loss.
2
Ag U2L3.RS1 = Ag U213 = 23.84-in
2
An.U2L3.RS1 = Ap.uzL3 = 18.8:in

4
Iy UaL3.RS1 = Lk uor3 = 164-in

4
Iy vaL3Rrs1 = Ly.yor3 = 293-in

I U2L3RS1 = Tx U2L.3 = 2:62°in
yU2L3.RS1 = Ty.u2L3 = 3:51in




Checked Date

Approved Date

Title_SCCRTC Br. MP 19.43
Superstructure Rating

Sheet

of

% PATTERSON Job No._ 252.1
&

=5 RSSOCIATES, INC. By__ M. Ponce Date_8/31/12

TS, =

U2L3 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L5U6 Right, Span 1:

Gross Area:

Net Area:

No Section loss.

AgU2L3.LS1 = AgU2L3 = 23.84-in”
AnUaL3LS] = AnuaLs = 18.8in°
Luorsist = kuors = 164-in”

. 4
Iy var3.Lsi = Lyuops = 293-in
Ix.U2L3.LS1 = x.U2L3 = 2:62in
yU2L3.LS1 = Ty.u2L3 = 3-51in
30% section loss on top angle legs. (70% remaining)

.2
Ag L5UG.RSI = AguaL3 = 23.84-in

1
An.L5U6RS1 = An.U2L3 ~ (5“030)'631 - 179-in’

Section loss of one angle requires a recalculation of the angle inertia to calculate the section |I.

_ 1. . 2
Angle area. AangleL5U6t0p = AangleU2L3 — (Eln030j6ln = 3.58-in

1
Length of short leg: Iy yoL3 = 3:5In — Ein = 3-in

X-axis c.g. of angle:

Y-axis c.g. of angle:

i 1 1 1
(6in~5in~0.7}3in + (IS.UZLZ&'Einj

-—in

4 .
= 1.86-in

Yangle.L5U6.top = Aangle.L5Ub top

i 1
6in-—in-0.7 -lin
2 4
ne L1 ls.uoL3
—In || —In
s.U2L3 5 5 5

Xangle. L5U6.top -~

Aangle.LSU6.top

Inertia of angle about x-axis:

IX.angle.LS U6.top -~ 1

301 1)
in-0.7-(6in)” + —-1 —in| ..
(6in) = s.U2L3(2 )

o | =

2
1.)(1.
+ 1s.U2L3'§m) (Zm - yangle.L5U6.t0P)

= 0.98-in

= 12.95'in4
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Inertia of angle about y-axis:

(1 ’ 1 31
Iy.angle.LSU6.top = E(Ein‘oj) -6in + E'(IS.U2L3) 'Ein

Inertias:

R. of gyration:

L5U6 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

_ 3.83-in”

2
.1, 1.
+ (61n~51n-0.7)-(zm - X:,1ngle.L5U6.topj

1 1
+11 ~—in |-|| —in +
| (S.UZL?) 5 ) [(2

(1 311
E(S.Sln) ~1—61n + 3‘Ix.angle.L1L2

ls.u2L3

2
J - Xz‘lngle.L5U6.top:|

.4
Iy L5U6.RST = = 204-in

+ Ix.angle.L2L3.top

1. 2
+3Aangle.LlL2' Zm * Yangle.L1L2 | -

2
1.
+ Aangle.LSU6.top'(Zln + Yangle.L5U6.topj

1 311, .4
Iy.L5U6.RSI = E(S.Sln) ~1—61n + 3‘Iy.angle.L1L2 = 298-in

+ Iy.angle.L2L3.top
9in

2
+3Aangle.LlLZ'(T - Xangle.LlL2)

9in g
+ Aangle. L5U6.top’ T, Yangle.L5U6.top

Iy L5U6.RSI

x.L5U6.RS1 = =2.93-in

Ag 5U6.RS1

Iy L5U6.RS1

Iy L5U6.RS1 = = 3.54-in

Ag L5UG6.RSI

No Section loss.

Ag L5U6.LSI = Ag U213 = 23.84-in"
AnL5U6.LSI = AnU2L3 = 18.8in"
Iy Lsue.Lst = kuors = 164-in"

. 4
Iy Lsus.Lst = ly.uaLs = 293-in
Iy LSU6.LSI = x.U2L3 = 2:62:in
YL5U6.LS1 = Ty.yaL3 = 3-31+in
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Span 2
U2L3 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

U2L3 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L5U6 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L5U6 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

No section loss.

AgU2L3.RS2 = AgL1U2 = 40.24-in”
An.U2L3.RS2 = An.U2L3 = 18.8-in”
LyuaL3rs2 = kvors = 164-in”

4
Iy uaL3.Rs2 = ly.uorLs = 293-in
Iy U2L3.RS2 = x.Uu2L3 = 2-62:in
yU2L3.RS2 = Ty U213 = 351+in

No Section loss.

AgU2L3.LS2 = AgL1U2 = 40.24-in”
AnURLALS2 = AUy = 18.8in°
LyuorsLs2 = kuors = 164-in"
yuarsLs2 = oz = 293-in"

Iy U2L3.LS2 = Ix.U2L3 = 2.62-in
IyU2L3.LS2 = fy.uzL3 = 3-51+in

No section loss.

Ag L5SU6.RS2 = Ag.U2L3 = 23.84-in"
An.L5U6.RS2 = An.U2L3 = 18.8-in”

4
Iy Lsu6e.Rs2 = Lkuzrs = 164-in

4
Iy Lsus.RS2 = Iy ypL3 = 293-in
Tx.L5U6.RS2 = Tx.U2L3 = 2:62:in
YL5U6.RS2 = Ty.uzL3 = 3-51+in

No Section loss.
2
Ag L5U6.LS2 = Ag U213 = 23.84-in
.2
An.L5U6.LS2 = Ap.uzL3 = 18.8:in

4
Ik Lsue.Ls2 = kuzrs = 164in

4
Iy Lsus.Ls2 = ly.uarLs = 293-in

TX.L5U6.LS2 = Tx.U2L3 = 2:62:in
YL5U6.LS2 = fy.u2L3 = 3-51in




Checked Date

Approved Date
Title_SCCRTC Br. MP 19.43
Superstructure Rating

I;HITE RSON
= RASSOCIATES, INC.

TS, =

Job No.

252.1

Sheet

of

By__ M. Ponce Date_8/31/12

L2U2, L3U3, L4U4, L5U5, L6U6 POSTS
(U1L1, U2L2, U3L3 on as-built plans Sheet 3)

Gross Section:

Gross area of Section (Sheet 1):

Area of Plate:

Area of Angles:
X-axis c.g. of angle:

Y-axis c.g. of angle:
Inertia of angle about x-axis:

Inertia of angle about y-axis:

X-axis inertia of section:

Y-axis inertia of section:

X radius of gyration:

Y radius of gyration:

Angle rivet holes:
Plate rivet holes:

Gross area of section:

1.66-in

xL202 =

3.48-in

Iy L2U2 =

3. .2

h°1esangle.L2U2 = 2~4~hole-§1n = 2.81-in
] 1. .2
hOleSplate.LZUZ = 2~hole'51n = 0.94-in

Y
4 angles- L4x3x3/8 - — 9.000 _ -
1 plate 8-1/2"x1/2" - :—""- I 4.5 ;,
2
A = 14.17in \I )
¢ 1202 o |
: (1. 2 N '
APlate.L2U2 = 8.5in- Eln =4.25in ﬂﬂ' |
2 1L R —
Aangle.L2U2 = 2.49in X o 7 Rl
Yangle.L2U2 = 1.27in 7 I
Xangle.L2U2 = 0.775in T i
ot i) | \
Iy angle.L2U2 = 3-94in 1 [
. . 4 I
Iy.angle.L2U2 = 1.8%in Y
: ! i L. ’ . 4
L1202 = E&Sm- Em + 4'lx.angle.L2U2 = 39in
1 2
+ 4Aangle.L2U2'(Zin + yangle.LZUZ)
(1. 31, 7 4
Iy.L2U2 = - (8.51n) ~51n + 4'Iy.angle.L2U2 = 171-in
9in 2
*4Aangle. L2U2° 5 " Yangle.L2U2

L ._ _ .2
Net area of section: AL 12U = Ag.LzUz - h"lesangle.LzUz - h01esplate.L2U2 = 10.42-in
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L2U2, L3U3, L4U4, L5U5, L6U6 POSTS Properties for Any Section Loss

Span 1
L2U2 Right, Span 1:  20% section loss on inside angle legs. (80% remains)

. L B .2
Gross Area: AgL2U2RSl = AgL2U2 =14.17-in

3

Section loss at inside angles requires a recalc. of the angle inertia to.

] 3. . .2
Angle area: Aangle.L2U2.in = Aangle.L2U2 - (§1n~0.20)~61n = 2.04-in

3
Length of short leg: I [oup = 3in - gin =2.62-in
X-axis c.g. of angle:
41 3'082'+1 3 3,
m-—in-v. -ZIn c—In |-—1n
8 s.L2U2 8 16

Aangle.L2U2 .in

Yangle.L2U2.in = =1.27-in

Y-axis c.g. of angle:

4in-§in-0.8 ~iin
8 16
Ne 3V (3. . ls.Lou2
-—In || —In
s.L2U2 8 8 P

Aangle.L2U2.in

Xangle L2U2.in = =0.92-in

Inertia of angle about x-axis:

13 301 3. 4
Iy angle.L2U2.in = E‘gin'0~8'(4in) +E'IS.L2U2(§in) . |=34in

3, . 2
+ (41n-gln-0.8j'(2ln - yangle.L2U2.in)

2
3.)\(3.
*sL202 g | 71~ Yangle L2U2.in
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Inertia of angle about y-axis:

1 (3 3 1 33 4
Ly angle.L.2U2.in ™= E«(gin«O.S) -4in + E‘(IS.LZUZ) .gin = 1.8-in

3. 3. ?
+ 4111'5111'0-8 ‘ Em_xangle.LZUZ.in

2
3.)(3. . srou2
+ 1s.L2U2'gln g™ + ) ~ Xangle.L2U2.in

Inertias:

12
+ 2'Ix.angle.LZUZ.in

3
Ve sinf L 4
IXLZUZRSI = _8.5111'(5111) + 2IxangleL2U2 = 36-in

1, 2
*2Aangle.L202'| 7" * Yangle L2U2 |

1, 2
+2.Agngle. L2U2.in" Zm * Yangle.L2U2.in

U gsim3 L 4
Iy L2vaRs1 = | 75 B3 - Zin+ 21y angle 202 - = 154-in
+ 2'Iy.angle.LZUZ.in
9in

2
+2Aang1e.L2U2'(7 - Xangle.LZUZj

9in

2
+2A L - X :
angle.L2U2.in 5 angle.L2U2.in

Iy L2U2.RS1

R. Of gyratiOﬂI rXLZUstl = = 159111
Ag 12U2.RS1
| yL2u2.RSI .
IyL2U2.RS1 = [ ———=33n
2. L2U2.RS1
L2U2 Left, Span 1: No section loss.
_ - ~ 2
Gross Area: Ag.LZUZ.LSl = Ag.L2U2 = 14.17-in
Net Area: AnL2U2.LS1 = AnL2u2 = 10.42-in”
Inertias: Iy Lou2.Lst = ko2 = 39-in’

.4
Iy ou2.Ls1 = Ly poyp = 171+in
R. of gyration: rXL2U2le = rXL2U2 = 1.66-in

YL2U2.LSI = Ty Lou2 = 3-48in
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L3U3 Right, Span 1:  15% section loss on inside angle legs. (85% remains)

. - _ .2
Gross Area: Ag.L3U3.RSl = Ag.L2U2 = 14.17-in

Net Area: AL 13U3RSI = Anlou - 2(%111‘0.15)-6111 ~ 9.75.in”

Section loss at inside angles requires a recalc. of the angle inertia to.
Angle area: Aangle‘L3U3.in = Aangle‘LZUZ - (%in-o.lsj-&n = 2.15~in2
Length of short leg: I 1oyp = 2.62¢in

X-axis c.g. of angle:

(L3 3.\ 3
(4in~gin~0.85)'2in + (IS.LZUZ'gin}Ein

Yangle.L3U3.in = A ) = 1.27-in
angle.L3U3.in

4in-iin-0.85 -iin
8 16
ne 3\(3. ls. 1202
—1 o =1
s.L2U2°g . 5

Y-axis c.q. of angle:

Xangle.L3U3.in = A ) = 0.88-in
L angle.L3U3.in i
Inertia of angle about x-axis: ~
3
1 3 .31 3 .4
I o= | —-—in-0.85-(4in)” + —1 —in| .. |=3.54in
x.angle.L3U3.in 128 (4in) 12 s.L2U2(8 j
.3, . 2
y (4m'§m'0'85)(2‘“ ~ Yangle 13U3.in) -
3. 3. 2

*sL202g M | 71"~ Yangle L3U3.in
Inertia of angle about y-axis:

I 1 (3 3 1 33 | 4
| = —-| —=in-0.85| -4in + —-(I1 -—in ... = 1.83-in
y.angle.L3U3.in 12 (8 ) 12 (s.L2U2) 8

. 3. 3. 2
+ 41n'§1n-0.85 . 1_6m_xangle.L3U3.in
| 2
3. 3. s.L2U2
+ 1s.LZUZ'gm ‘ Em + ) ~ Xangle.L3U3.in
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Inertias: ~ -
B L i O : 4
LL3uarst = | 1589 Jin )+ 2 angle. 202 =37-in
+2-Iy angle.L3U3.in -
2
1.
+ 2Aangle.L2U2'(Zm + yangle.LzUzj
2
1.
+ Z'Aangle.L3U3.in'(Z n + yangle.L3U3.inj
[ 31 | 4
IyL3U3RSl = E (8511’1) 'Eln + 2Iyang1eL2U2 = 158-in
+ 2'Iy.angle.L3U3.in
9in 2
+2Aangle. L2U2’ 5 " YangleL2U2] -
9in 2
*2Aangle.L3U3.in"( ;. ~ Xangle.L3U3.in

Iy L3U3.RSI

R. of gyration:  r, [ 3153 Rg] = = 1.61-in
Ag L3U3.RSI
I
) y.L3U3.RS1 .
Iy L3U3.RS1 = [ —— = 334in
g.L3U3.RS1
L3U3 Left, Span 1: 5% section loss on inside angle legs. (95% remains)

. . .2
Gross Area: Ag.L3U3.LSl = Ag.L2U2 = 14.17-in
3
Section loss at inside angles requires a recalc. of the angle inertia to.

_ 3, . 2
Angle area: AangleL3U3lnL = AangleL2U2 - (g1n005)61n = 2.38-in
Length of short leg: I Loup = 2.62:in

X-axis c.g. of angle:

(.3 3.) 3
4in-—in-0.95 |-2in + | 1 -—in |-—in
. ( 3 j (S.LZUZ o ) " .
Yangle.L3U3.inL = A . = 1.28:in
L angle.L3U3.inL
Y-axis c.g. of angle: ~ .
. 3. 3.
4in-—in-0.95 |-—in ...
8 16
3.)\(3. Lrowm
+ ls.L2U2'§m . §1n+ 5
Xangle.L3U3.inL = A _ = 0.81-in
L angle.L3U3.inL i
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Superstructure Rating

TS, =

Iy.angle.L3U3.inL =

Inertia of angle about x-axis:

Iy angle.L3U3.inL = 3

Inertia of angle about y-axis:

33,
-—in ...
8

3 3 1
~(§1n~0.95) -4in + E'(IS.LZUZ)

2
3 3 2
+ 41n-§1n-0.95 . Em_xangle.L3U3.inL
( s 1202

+]1 3 3 +
-—1n |- —In
| s.L.2U2 3 3 2

2
J - Xangle.L3U3.inL}

Inertias:

R. of gyration:

3
1o (1.
I L3u3.Ls1 = 58-5111'(5111) + 2:Iy angle.L2U2 -

+2-Iy angle.L3U3.inL -

1. 2
+2Aangle. L2U2’ 2 * Yangle.L2U2 | -

1. 31,
lyLaus.Lst = |3, B30 -Zin+ 21y apgje 1 202

+ 2'Iy.angle.L3U3.inL

9in

2
+2Aangle.L2U2'( 5 _Xangle.L2U2j

9in

2

2
+2Aangle.L3U3.inL'( - Xangle.L3U3.inL)

| kL3usLst :
XL3U3.LS1 = [ - 1.64in
g L3U3.LS1

I

| yr3usLsi .

yL3U3.LS1 = [ - 34¥n
¢.L3U3.LSI

3
1 3. .3 1 3.
Eg1n095(4ln) + ElstUz (_lnj

3 . 2
* (41‘1'51“'0'95)'(2“1 ~ Yangle L3U3.inL) -

3 3 2
+ (ls.Lzuz'gin)'[gin - yangle.L3U3.inL)

= 1.89-in4

2
1,
+ 2'Aangle.L3U3.inL'(Zm + Yangle.L3U3.inLj

_ 3.82.in”

= 38-in4

= 167-in4
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L4U4 Right, Span 1:  30% section loss on inside angle legs. (70% remains)

. - _ .2
Gross Area: Ag.L4U4.RSl = Ag.L2U2 = 14.17-in

3

Section loss at inside angles requires a recalc. of the angle inertia to.

3
Angle area: Aangle‘L4U4.in = Aangle‘LZUZ - (gin-0.30)-6in = 1.82~in2

Length of short leg: I 1oyp = 2.62¢in

I 4i 3 0.7]-2in+ |1 3in )i
in-—in-0.7 |-2in -—in |-—in
8 s.L2U2 3 16

Aangle.L4U4.in

4in-iin-0.7 ~iin
8 16
ne 3\([3. ls. 1202
—1 o =1
s.L2U2°g . 5

Aangle.L4U4.in

X-axis c.g. of angle:

Yangle.L4U4.in = = 1.26-in

Y-axis c.q. of angle:

Xangle.L4U4.in = = 1.02-in

Inertia of angle about x-axis:

3
1 3. .31 3. 4
I angle.L4U4.in = | 7, g 0-7-(4in) +_12'IS.L2U2(§111) o |=3.12:in

.3, . 2
+ (41n~§1n~0.7)(21n - yangle.L4U4.in)

2
3. 3.
+ 1s.L2U2'gln 1T~ Yangle.L4U4.in

Inertia of angle about y-axis:

3
1 (3. . 1 33, .4
Iy.angle.L4U4.in = E(gmﬂﬂ) -4in + E'(IS.L2U2) -gm = 1.74-in

. 3. 3. 2
+ 41n-§1n'0.7 . 1—61n— Xangle.L4U4.in

2
333, Lrouz
+ 1s.LZUZ'Eln ’ Em + ) ~ Xangle.L4U4.in




Job No.___ 252.1

Approved Date Sheet of

Title_SCCRTC Br. MP 19.43 By__ M. Ponce Date_8/31/12

Checked Date % PRTTERSON
&

= RASSOCIRTES, INC.
Superstructure Rating :

TS, =

Inertias:

Iy L4U4RSI =

Iy L4U4.RS1 =

R. of gyration:

L4U4 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L5U5 Right, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

1 1)’
E&ﬁn'(zinj + 2'Ix.angle.L2U2

+ 2'Ix.angle.L4U4.in

~ 34in”

1. 2
+2Aangle. L2U2’ 2 * Yangle.L2U2 | -~

1, 2
*2-Aangle.L4U4.in"| 71 * Yangle L4U4.in

1 .31 .4
E (8.5in) -Eln + 2'Iy.angle.L2U2 = 146-in

+ 2'Iy.angle.L4U4.in

9in

2
+2Aangle.L2U2'( ) _Xangle.L2U2j

9in

2

2
+2Aangle.L4U4.in'( - Xangle.L4U4.in)

Iy L4U4.RSI

xL4U4.RS1 = [ = 1.55in
g LAU4RSI

| yr4u4rst :

Iy L4U4RS1 = [ ———=32lin
g LAU4 RSI

5% section loss on inside angle legs, same as L3U3 Left, Span 1.
.2
Ag 14U4.LS1 = AgLoy2 = 1417-in
.2
An.L4U4.LS1 = ApL3U3.Ls1 = 10.2+n

4
Iy LavarLst = krsus.Lsy = 38in

4
Iy L4usLst = LyL3u3.Lsy = 167-in

Iy L4U4.LS1 = 'x L3U3.Ls] = 1.64:in

Iy L4U4.LS] = Ty L3U3.Ls] = 3-43-n

20% section loss on inside angle legs, same as L2U2 Right, Span 1.
Ag L5USRSI = Ag 1202 = 14.17-in

AnL5USRS] = AnL2uzRs = 9-52in”

L Lsusrst = kr2u2rst = 36in"

4
Iy Lsus.Rs1 = Iy L2u2.Rg1 = 154in
T LSU5.RSI = Tx. L2U2.RS] = 1.59-in
Iy L5US.RSI = Iy.L2U2.RS] = 3-3in
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L5U5 Left, Span 1: 10% section loss on inside angle legs. (90% remains)

. - _ .2
GrOSS Area: AgLSUSLSl = AgL2U2 =14.17-in

3

Section loss at inside angles requires a recalc. of the angle inertia to.

3
Angle area: Aangle.L5US.in = Aangle.L2U2 ~ (gin-0.1)-6in = 2.27-in’

Length of short leg: I 1oyp = 2.62¢in

I 4i 3 09|-2in+ |1 3in )i
in-—in-0.9 |-2in -—in |-—in
8 s.L2U2 3 16

Aangle.LSUS.in

4in-iin-0.9 ~iin
8 16
ne 3\([3. ls. 1202
—1 o =1
s.L2U2°g . 5

Aangle.LSUS.in

X-axis c.g. of angle:

Yangle.L5U5.in == =1.27-in

Y-axis c.q. of angle:

Xangle.L5U5.in = = 0.85-in

Inertia of angle about x-axis:

3
1 3. .31 3. 4
I angle.L5U5.in = | 7, g 0-9-(4in) +_12'IS.L2U2(§111) o |=3.69in

.3, . 2
+ (41n~§1n~0.9)(21n - yangle.LSUS.in)

2
3.)\(3.
+ (ls.L2U2'§m)'(Em - yangle.LSUS.in)

Inertia of angle about y-axis:

3
1 (3. . 1 33, . 4
IyangleLSUSln = E(glno9) -4in + E(ISLZUQ,) 'Ell’l = 1.86-in

. 3. 3. 2
+ 41n-§1n'0.9 . 1—61n— Xangle.LSUS.in

2
333, Lkrou2
+ 1s.LZUZ'Eln ‘ Em + ) ~ Xangle.L5U5.in
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= RASSOCIRTES, INC.
Superstructure Rating :

TS, =

Inertias:

Iy Lsus.Ls1 =

Iy Lsus.Lst =

R. of gyration:

L6U6 Right, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L6UG6 Left, Span 1:

Gross Area:
Net Area:

Inertias:

R. of gyration:

1 1)’
E&ﬁn'(zinj + 2'Ix.angle.L2U2

+2-Iy angle.L5U5.in -

~ 37.in"

1. 2
+2Aangle. L2U2’ 2 * Yangle.L2U2 | -~

1. 2
*2-Aangle.L5US.in"| 71 * Yangle. L5US.in

1 .31 .4
E (8.5in) -Eln + 2'Iy.angle.L2U2 = 163-in

+ 2'Iy.angle.LSUS.in

9in

2
+2Aangle.L2U2'( ) _Xangle.L2U2j

9in

2
+2A o - X :
angle.L5U5.in"{ 5 angle.L5US.in

Iy LsUs.Ls1

X L5U5.LS1 = A = 1.62-in
¢ L5U5.LS1
| yrsusisi ,
TyLSUSLS = |3 = 3%in
2. L5US.LS1

10% section loss on inside angle legs, same as L5U5 Left, Span 1.
.2
Ag L6U6.RS1 = AgL2u = 14.17-in

.2
An.L6U6.RS1 = An.L5U5.LS] = 9-971n

4
Iy LoU6.RS1 = Ik L5U5.Ls1 = 37In

4
Iy LeU6.RS1 = Iy Lsus.Ls1 = 163-in
X L6U6.RSI = Tx L5U5.LS] = 1.62:in
'y L6U6.RS1 = Ty L5US5.LS] = 3-39-in

10% section loss on inside angle legs, same as L5U5 Left, Span 1.
.2
Ag L6U6.LS] = AgLou2 = 14.17-in

2
An.L6U6.LSI = AnLsUs.LS] = 9-97in

4
Iy Leue6.LS1 = Kk Lsus.Ls1 = 37-in

163-in’

Iy Leus.LS1 = Iy L5U5.Ls1
. L6U6.LS] = Tx.L5U5.LS] = 1.62:in
'y L6U6.LS1 = Ty L5US.LS] = 3-39-in
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TS, =

Span 2
L2U2 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L2U2 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L3U3 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L3U3 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

10% section loss on inside angle legs, same as L5U5 Left, Span 1.
2
Ag L2U2.RS2 = Ag L2U2 = 14.17-in
.2
An.L2U2.RS2 = An.L5U5.LS]1 = 9-971n

4
Iy L2u2.Rs2 = Ik Lsus.Lgy = 37in

4
Iy L2u2.RS2 = Iy Lsus.Lst = 163-in
Iy L2U2.RS2 = Tx.L5U5.LS1 = 1.62+in
Iy L2U2.RS2 = Ty L5U5.Ls1 = 3-39"in
5% section loss on inside angle legs, same as L3U3 Left, Span 1.
.2
Ag 1202182 = Ag L2u2 = 14170
.2
ApL202.LS2 = AnL3U3.LS1 = 102+in

4
Iy L2u2.Ls2 = Ik L3u3.Lg) = 38in

4
Iy 12v2.L82 = Iy L3Uu3.Ls1 = 167+

X L20U2.LS2 = x L3U3.Ls] = 1.64in
Iy L2U2.LS2 = Ty L3U3.Ls] = 3-43-n
15% section loss on inside angle legs, same as L3U3 Right, Span 1.
.2
Ag L3U3.RS2 = Ag L2up = 14.17-in
2
AnL3U3.RS2 = An.L3U3.RS1 = 9-75°in
4
Lk L3u3rs2 = kL3uzrsy = 371in

4
Iy 13U3 RS2 = Iy L3U3.RS1 = 158:in
X L3U3.RS2 = x L3U3.Rs] = 1.61in
'y L3U3.RS2 = Ty L3U3 RS = 3-34in

15% section loss on inside angle legs, same as L3U3 Right, Span 1.
.2
Ag L3U3.LS2 = AgLouz = 14.17-in
.2
ApL3U3.LS2 = AnL3U3 RS1 = 2-73-In

4
Iy L3u3.Ls2 = Kk L3u3.Rsy = 37in

. 4
y13u3.Ls2 = ly.L3usrs1 = 138:in
X L3U3.LS2 = x L3U3.Rs] = 1.61in
YyL3U3.LS2 = Ty L3U3.RS] = 3-34in
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L4U4 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L4U4 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L5U5 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

20% section loss on inside angle legs, same as L2U2 Right, Span 1.
Ag L4U4.RS2 = AgL2U2 = 14.17-in”

AnL4U4RS2 = An 12Uz Rs] = 952’

L L4U4RS2 = L 1202 RS1 = 3640

4
Iy Lauars2 = Iy Lou2.RS1 = 154in
T L4U4.RS2 = Tx L2U2.RS] = 1.59-In
'y L4U4RS2 = Ty L2U2.RS] = 3-3In
20% section loss on inside angle legs, same as L2U2 Right, Span 1.
.2
Ag L4U4.LS2 = AgL2U2 = 14.17:in
.2
AnL4U4.LS2 = AnL2U2.RS] = 9-521n
4
Iy r4usa.Ls2 = Kk L2u2.Rs1 = 36n

4
Iy Lava.Ls2 = Iy Lou2.Rs1 = 15410
I L4U4.LS2 = 'x.L2U2.RS] = 1.5%-in
'y L4U4.LS2 = Ty L2U2 RS = 3.3

30% section loss on inside angle legs, same as L4U4 Right, Span 1.
Ag L5U5.RS2 = Ag 1202 = 14.17-in”

AnL5USRS2 = AnL4udRs] = 907’

L LsUsRs2 = L Lau4 Rs1 = 34in”

4
Iy L5Us RS2 = Iy L4U4 Rg1 = 146-in
Iy L5U5.RS2 = Ix.L4U4.RS] = 1.55-n
'y L5US.RS2 = Ty L4U4 RS] = 321in
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L5U5 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L6U6 Right, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

L6U6 Left, Span 2:

Gross Area:
Net Area:

Inertias:

R. of gyration:

10% section loss on inside angle legs, same as L5U5 Left, Span 1.
AgL5U5.L82 = AgL2u2 = 14.17-in”

AnL5USLS2 = AnLsus.Lst = 997in”

L 15Us.LS2 = LeLsusLst = 37in"

4
Iy Lsus.Ls2 = Iy Lsus.Lsy = 163-in
X L5US5.LS2 = Tx L5U5.Ls| = 1.62:in
Iy LSU5.LS2 *= Ty L5U5.LS] = 3-39-in

10% section loss on inside angle legs, same as L5U5 Left, Span 1.
Ag L6U6.RS2 = AgL2U2 = 14.17-in”

AnL6U6RS2 = AnLsus.Ls1 = 997in”

L L6U6 RS2 = L LsusLs] = 37in"

4
Iy Leue.RS2 = Iy Lsus.Ls1 = 163-in

X L6U6.RS2 = Tx L5U5.LS] = 1.62:In
'y L6U6.RS2 = Ty L5U5.LS1 = 3-39-in

15% section loss on inside angle legs, same as L3U3 Right, Span 1.
Ag L6UG6.LS2 = Ag 1202 = 14.17-in

AnL6U6LS2 = AnL3U3Rs1 = OT5in”

L Lous.Ls2 = L 3usrst = 37in"

4
Iy Leue.Ls2 = Iy L3U3 Rg1 = 138:in
X L6U6.LS2 = x L3U3 RS = 1.61in
Iy L6U6.LS2 = Ty L3U3.RS] = 3-34in
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