JACOBS

Subject Pier Connection Project FRA-71-19.36
Forces EQ Sheet # 1 of
Author Asad Date 10/13/22 Checker MR Date

Geotechnical Information

Surface Elev.
Bottom of FTG. Elev.

Depth to Bottom FTG.

Civoland 4w $9.8:0326'%
295795

Note:

Elastic seismic response parameters

Risk Category

Soil classification (Class/type)
PGA (Peak Ground Acceleration, Site Class D)

Foea (Site Factor)
A (Acceleration Coefficient)

25% of Permanent D.L shall be considered for horizontal seismic force (LRFD 3.10.9.2)

Total Unfactored Dead Loads, Kip (MDX Models)

DC1 DC2
252.06 63.36
228.96 63.36
228.96 63.36
228.96 63.36
228.96 63.36
242.26 63.36
265.45 63.36
Total DL (DC1 + DC2) 2119.13 kip
# of Gir 7

DL per Gir

25% DL (per Gir)

# of Bolts per BRG
Horiz. Force per Bolt

2
37.842

302.73286 kip
75.683214 kip

kip

(No. of beams)

(Dead Load on each girder)
(25% of DL for EQ forces)
(Total # of bolts per BRG)

(Design Shear)

819.5 ft
793.9 ft
25.6 ft

1
D'
0.059
16
0.094

(Boring Logs)
(Record Plans)

Per email by NEAS (Geotechnical Engineer) on 10/14/2022: a Seismic Site Class of D - Stiff Soil, is recommended.

(Default/Stiff Soil)

(ASCE 7-16 Seismic Hazard Tool & ATC Hazard Tool)

AASHTO LRFD 9TH ED. TABLE 3.10.3.2-1
AASHTO LRFD 9TH ED. EQN 3.10.4.2-2

Scope: Check for minimum supports length for horizontal displacements at abutments and bearings strength at pier

Anchor Bolts Edge Distances & Spacing

BRG PL. Width 2.792 Ft
Dist. b/w bolts 2.4583 Ft
Exis. Column Dia 3.3333 Ft
Min. Edge Distance 5.2500 1In

(Bolt line dia)
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CALCULATION SHEET
CHECKED BY: _MJR

DATE: _10/14/22

SHEET NO: 1 of 10

JACOBS o
CALCULATED BY: MAN

DATE: 10/24/2022

FRA-71-19.36 under Cleveland Ave. (Pier Bearings Strength Check/Anchor Bolts)

These calculations provide the capacity of a single anchor or an anchor group according to AASHTO LRFD (9th
Ed.) and ACI 318 Appendix D.

DEFINE CONSTANTS:

Grade 36 was selected as the material for the structural bolts.

Material
Min. Yield Fy := 36ksi
Strength
Min. Tensile F,, = 58ksi
Strength .

. kip
Concrete F = 4ksi Weone = 0.15-—3

ft
Resistance Factors [AASHTO LRFD Bridge Design 6.5.4.2]
for Flexure bp=1.0
(Steel)
For ASTM F1554 bolts bg = 0.75
in Shear
GEOMETRY AND PROPERTIES
Nominal Anchor Bolt dbolt = 1.25in
Diameter
2

Nominal Anchor Bolt ~ Tdpog .2
Area Apolp =~ = 123:in

2 Table A2 (a), smallest bearing area used

Anchor bolt bearing area conservatively (Hex Head Bolt)

Aboltﬁbrg = 1.817in

Number of Bolts per Npolt = 2 ot

Bearing 7 ZZM 3ﬁ

Spacing of Sholts := 29.5in

Bolts T T
e - &

Check Minimum Spacing b/w Siin = 3-dpoye = 375-in ?E ________________ ;

Centers of Bolts (in Standard éﬂ I oy

Holes) YiEn J-o

CheCkSpacing = |"OK" if Spopes = Spin

"NG, increase spacing" otherwise

CheCkSpacing ="OK"
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| CALCULATION SHEET
JACOBS o~ CHECKED BY: _MJR
e DATE: _ 10/14/22
DATE: 10/24/2022 SHEET NO: 2 of 10

. I .
Clear Distance b/w L. = Spolts — (1'1_6111) =29.44-in
Holes
Edge Distance dedge = 5.25in  As-built plans & o 1]5;
LB orte Sor s
Effective h 15i B
f = n i |
Embedment e As-built plans

DESIGN LOADS

Refer to the load calcs above for shear forces under seismic
event.

Shear Force on Bolt due to seismic effects:

Shear Load := 75.68kip  Total shear force (for both bolts)

V,, = max(Shear_Load) = 75.68-kip per bolt group/brg
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ANCHOR BOLT CAPACITY [AASHTO LRFD Bridge Design

] 14.83.1] . o
The shear resistance of anchor bolts shall be determined as specified in Article 6.13.2.12.

Shear [AASHTO LRFD Bridge Design 6.13.2.12]
Resistance
Calculation below is for shear resistance where threads are included in shear plane.

Factpred Shear R, = $0.50- Ay 10 F Ny

Resistance

Design Shear Force Repear = Vu Rypear = 75-68-kip
No. of Shear Planes per Ng == 1Nyt

Anchor Bolt

Nominal Shear Resistance R, = 0.50- Ay Fy N R, = 71.18kip
Shear Capacity Check := |"Designis OK" if &R, > Rgpan;

Check

"N.G" otherwise

Checkg = "N.G"
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CALCULATION SHEET
JACO BS PROJECT: ERA-71 CHECKED BY: _MJR
CALCULATED BY: MAN MR _

DATE: _ 10/14/22

DATE: 10/24/2022 SHEET NO: 4 of 10
CONCRETE CAPACITY
Concrete Breakout Strength in Tension (Calculated for concrete pryout strength ): [ACID52.1]
Cal = dedge =5.25-in Sl = SbOltS =29.50-in

Capi=Ca1 = 5.25-in

Note (318-14, 17.4.2.3): Since three edge distances (i.e. 5.25 inches) are
less than the 1.5 h(i.e. 22.5 inches), h¢shall be calculated. hiis taken

largest of ¢, .,/ 1.5 & 1/3 of bolts spacing. Therefore, (Bolts spacing/3 = T Ave
" : 1S hy
9.83") controls. |
a1l Spolt 1
h'ef ‘= max i, 0% | = 9.83-in 1'5’1‘4’
1.5 3
ForA ., &A,., use reduced embedment of anchor. A ﬁu;;;: r}éi’:i)(;h:lﬁhef)
2 (1.5 h'ef)
0 A

2(1.5 hef)

N\

\

\
Ny
%\
g

\

\

.2 3.2
ANco = 866.71in Nbolt'ANco =1.73 x 10" -in

(A, (for non ciruclar edges) = S)hef2 = 870 in2. However, due to ciruclar edge constraints, the area is slightly

reduced. Reduced (or effective) h, shall be used for calculation of area. P—

ANg = (Sl)-(27.011n) (27.01" is taken from CAD for given bolt spacing) - o =N
\
.2 [ \
Ay = 796.80-in Q?\-bl | .
" "o \ /
check := | "ok" if Ay < NpoirANco \\ /
AN /
"NG" otherwise N /,/
check = "ok" Anos= Min(Ang: Noolt ANco) = 796.80-in"

modification for eccentric load (D5.2.4)

ey = Oin For single corner anchor in tension, e'N shallbe 0

1
Voo N = S = Lo ‘

N W g = Min( P e N 1.0) = 1.0
3h'op

1+
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modification for edge effects 'I’ed,N = |1 if ¢, = L5h'op =0.81
(D5.2.5)

C

0.7+ 0.3 if ¢, <150 ¢

~Hef
Modification for cracked section ToN= 125 for cast-in anchors
(D5.2.6) ’
Modification for post-installed \lch N= 1.0 for cast-in anchors
anchors (D5.2.6) ’

Basic concrete breakout strength of a single anchor in tension in cracked concrete

kc .= 24  for cast-in-anchors Note:
17 = Post-installed anchors
24 = Cast-in anchors

Fo | Mep .
N = k- — —— | -(Ibf) =46.81-kip
(psi) (in)
ANc

Nominal concrete breakout strength Ncbg = —.(\yec N Ped N P N"I’cp N'Nb) =43.39-kip

(D5.2) ANco
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Concrete Breakout Strength in Shear: y: . N
Assembly 1 ' )

. 2 2 ‘ 38
Projected Area Ayeo = 4.5¢,1 = 124.03-in |
for single anchor in a deep
member \

Projected Area of Failure Surface A S + Cal slis 333.26-] 2 — rd
= — |'2|-1.5¢c, 1 = .26-1n T
(2t 35 deg cone) Ve P17 Gos(35deg) al
atits edge for a single or group of ., ‘
e Calsey
anchors.) T hy Aye=1.5¢ (1.5¢,; + €3
gheck == [ "ok" if Ay < NpoirAveo e
L ifhg < 1.5¢q and 57 < 3¢y
"NG" otherwise — . n
Side section i
check = "NG" P

Veo Aye=[2(1.5¢ar) ' 5)ta

, 2
Aioi= Min( Ay e, Npgj Ay o) = 248.06-in

0.2 L5
Basic concrete breakout V. =8 le doott | Fe [ Cal (Ibf) repess
strength (cracked concrete) b dpolt in \ psi \in

5
dpolt = Z~in lg = hep =15.00-in  D.6.22
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DATE: 10/24/2022 SHEET NO: 7 of 10
0.2 1.5
1 d F c
It 1
V= 8 ——| ’ bolt, /_C(ij (Ibf) = 11.19-kip
dpolt in psi \_ in
Modification for eccentricity ey = 0in ‘
(D6.2.5) v N
v = ; =1.00
ec,V- 2'6\/ )
1+ e
3.031 a'—.-"-_.'-."“»,__

(i) Concrete breakout

Modification for edge effect (D6.2.6)

Veqy = |1 if cup > 15y, =0.90
Ca )
0.7+ 0.3 S if Ca < 1.5ca1
. Cal
\Iled,V =0.90
Modification for cracked concrete (D6.2.7)
W,yi=12 for anchors in cracked concrete with supplementary reinforcement of a No. 4 bar or
’ greater between the anchor and the edge
Nominal Concrete Aye .
Breakout Vebg = ~ oo v Ped v ¥e v Vp = 24.16:kip [ACID62.1]
Strength Veo
Concrete Pryout Strength: ho¢ = 15.00-in ACID631]
kep = [1:0 if hep <2.5in kep =20

2.0 if hgp > 2.5in

4
Nebg = 434 x 10™-Ibf

4
Vepg = kepNebg = 868 x 10-Ibf

Factored Strength:
oV, >V,
ON, 2N,
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Note: Condition is determined from ACI

3%ghzcrete breakout, side-face blowout, pullout or pryout strength

) shear loads d)c,V =075 Condition A is applied due to provision of supplemental reinf.

i) tension loads ¢, == 0.75

Shear:
Concrete breakout strength by =075 Vcbg = 24160-1bf b V'Vcbg = 18-kip
Concrete pryout strength by =075 chg = 86788-1bf b V'chg = 65-kip
FACTORED SHEAR CAPACITY OV = min(Dg v Vepg: Pe v Vepg) = 18K

Check, := |"OK" if ¢V, >V,

"Not OK, Modify" otherwise

Check, = "Not OK, Modify"
Embedment lo = 15.00-in
Length
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