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Main reinforcement perpendicular to traffic for HS 20 Loading:

Design of Slab for Junction Box (MH 2A) at STA. 26+95.42

Sheet No 1 of
Job No._40049.2_

File :_SLB-MH2A.MCD_

S = 9.5 oft

GS = 126 0 in

(Load on one rear wheel of truck)

kft=kip·ft

CY:=27·ft3

pft=lbf·ft

kci= kip
. 3
In

. lbf
PCl=:J

In

DS := ST - O·in

SD= 17.4·in

P Ll := 16000·1bf

ST:= 12·in

S=GS- GW

GW:= 12·in

GS := 10.5·ft

ft= 12.0·in

-I
M LLI = 7.48°ft okft

(
s.ft- I + 2)

LLM= 32 ,PLl

1:= 1.30

M LLI=LLM·I

Live load moment perpendicular to bridge:

Impact factor:
(From AASHTO Section 3.8.2.3)

Depth of soil cover over box:

Live Load moment paralle to Traffic:
(From AASHTO Sections 3.24.3 & 3.24.3.1) :

Actual thickness of the slab:
(From BOOM Section 1.3.2)

Design thickness of the slab:

Effective span between walls (AASHTO_9.6):

Span length c/c:

Wall width:

plf= l~f
lbf lbf lbf

psf=- pcf=- psi=-
ft2 ft3 in2

klf- kip ksf=kip kip k ._kip
kcf=- Sl=-

=fi ft2 ft3 in2

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
ConflictStructure @ STA 26+95.42

Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_9/8/98_
UNITS: kip =1000·1bf TOL=O.Ol
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Sheet No 2 of
Job No._40049.2_

File: SLB-MH2A~MCD-. --

DL SL = 0.15 -kIHr)

DL WS = 0 -klf.ff )

W = 0.33 -klf.ft-)

M N = 2.49 -kft·fr)

M p = 1.25 -kft·ft-)

M NT = -9.97 -kft·ft-)

M PT = 8.72 -kft·ft-)

Checked by~am:-;k:-

F c= 0.40·fc28

F c= if(F c<1400'psi,F C' 1400.psi) Fe = 1200 ·psi

DL WS= o·psf.I

DL SL := ST·0.15·kcf

f c28 := 3000·psi

W=DLSL + DLwS+ DL soil

DL soil := SD·125·pcf

1 2
Mp= 24'W,S

M PT=M LLI+ M P

use

F s .=20000'psi

E s =29000·ksi

E c= 57000'~fc28'~

Wearing Surface

Concrete dead weight:

Soil cover over the top slab:

Negative moment:

(From LRFD-AISC 3-143)

Total dead load:

Positive moment:

Negative moment:

Positive moment:

Characteristic strength of concrete at 28 days:

Allowable stress in concrete:
(From BOOM Section 1.3.2)

Use Grade 60 steel:

Elastic modulus of concrete:

Elastic modulus of steel:

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA26+95.42

Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_9/8/98_

DEAD LOAD MOMENTS

TOP SLAB:

Design Moments

MATERIAL PROPERTIES

NOTE: BOOM Section 1.3.1 Reinforcement - All transverse deck reinforcing shall be designed using an allowable
stress fs =20000 psi. All other reinforcing bars shall be designed using an allowable stress fs =24000 psi.
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k =0.36

Sheet No 3 of
Job No._40049.2_

File :_SLB-MH2A.MCD_

d t =9.62 o in

db = 1O.63 o in.

Asb = 0.56 oin2

Ast = 0.71 oin2

, NB T = l.6

k -

j =0.88

n =9.29

IMpTI
Asb :=-.-·ft

F s·J·d b

NB "- Asb
B'-

Ab

IMNTI
Ast :=-.,._·ft

F s·J·d t

C b := l.O·in

C t :=2.0·in

Ast
NBT:=

At

. k
J := 1- "3

~t :=0.75·in

~ b := 0.75·in

E S
n:=E c

Modular ratio:

Effective depth factor:

Diameter of top main bars (#6):

Diameter of bottom main bars (#6):

Clear Cover to bottom reinforcement:

Clear Cover to top reinforcement:

Effective depth to top main steel:

Effective depth to bottom main steel:

Area of steel required at top:

Number of bars at top:

Provide #6 bars @ 6" spacing at top.

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 26+95.42

Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_9/8/98_

Area of steel required at bottom:

Number of bars at bottom:

Provide #6 bars @ 6" spacing at bottom.
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NOTE: BDDM Section 1.3.1 Reinforcement - All transverse deck reinforcing shall be designed using an allowable
stress fs = 20000 psi. All other reinforcing bars shall be designed using an allowable stress fs = 24000 psi.

DISTRIBUTION REINFORCEMENT: AASHTO SECTION 3.24.10

r= if(rS:50·%,r,50·%) r = 50'% .

Sheet No 4 of
Job No._40049.2_

File :_SLB-MH2A.MCD_ ..

Checked by{)LLDaw:~

NBD=6.04

NB D =5.03

r = 71.38'%

Asd = 0.28 oin2

1220 \
r:= !_./>/ft\.%\,Is I }

Asd :=r·Asb

Asd S
NBD:=-'

At ft

For main steel parallel to traffic:

Percentage of main steel:

Total number of bars required in single span:

Distribution steel:

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 26+95.42

Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_9/8/98_
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CONFLICT JUNCTION BOX WALL DESIGN @STA. 26+95.42

From PCI Design Hand Book, Edition 4, Design Aid 11.1.5

H = 9.25-ft

Sheet No 1 of
Job No._40049.2_

File:_WALL2A.MCD_

q =3.515-kif

q p =0 -kIf

SD = 2.283-ft

haw = 11.083-ft

pft =lbf·ft

kft=kip·ft

Checked by()tLDate:~

. lbf
pel=. 3

In

. kip
kel=. 3

In

EFP :=55·pef

H e =9.25·ft

t ts := lO·in

t bs := 12·in

EFP p := O·pef

h aw :=He + t ts + t bs

l!:=0.40

tw := 12·in

H:=H e

1
q := SD·EFp·H+ EFP.H2·2

1
q=EFP ·H2._p p 2

H2 H2 H
M s :=SD·EFp·- + EFp·_·-

12 2 10

Clear height between top and bottom slabs:

Thickness of the bottom slab:

Thickness of top slab:

Passive Equivalent fluid pressure:

Active Equivalent fluid pressure at rest:

Total height of wall :

Depth of surcharge:

Coefficient of friction for sliding:

wall thickness:

Height of soil pressure prism along the wall:

Passive soil force along the wall pre LF:

Active soil force along the wall pre LF:

Moment along wall per LF (As a beam):

HLA Infrastructure, Inc.

UNITS: kip =1000·Jbf TOL=O.Ol

lbf psf=lbf f lbf lbf
plf=fi pe =- psi=-

ft2 ft3 in2

k· k f=kip kef= kip k. kipkIf- Ip s _- Sl=--=ft ft2 ft3 in2

Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 26+95.42

Subject: Wall Design

esigned by_Sivaji-S_ Date:_9/8/98_

Dimensions

Soil Forces on Wall
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(If RHO < RHO.b, Steel stress governs, otherwise concrete stress governs)

Design width: b 12·in

Spacing of bars: s 12·in

Area of reinforcing steel per design width:
b

A s =0.31·in2As Ab' s

As
Reinforcement ratio: p

b·d
P =0.2667'%

Balanced ratio:

CHECK REQ'D CRACKING MOMENT CAPACITY

Sheet No 3 of
Job No._40049.2

File :_WALL2A.MCD

Checked by.{)t'Loate:p

kft
mmax = 3.99 ft

M s2 = 3.072ft I kft

F s = 24000 'psi

Fe = 1200 'psi

Pb =0.793"%

k =0.199

f s = 17843.79 psi

f c = 477.79 psi

kft
1.2·M cr = 11.83 ft

f r =410.792 'psi

1=1728 in4

H r

O.S·tw·b

2
n'p 2'n'p n'p

f r 7.5·fc28' psi

mmax if M s2>1.2·M cpM s2,1.3·M s2

f s
mmax·b
As·j-d

f c
2'mmax

k.j-d2

k

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 26+95.42

Subject: Wall Design

esigned by_Sivaji.S_ Date:_9/8/98_

DESIGN STRESSES AASHTO 8.17.1.2
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CHECK SHEARING STRESSES

vall 0.95· f c28' psi

HLA Infrastructure, Inc.

O 9 f . '00 q·d .
vall .' c28' pSI 1l.p'M 'pSI

S

CheckedbY~Date:~

Sh.eet No 4. of
Job No._40049.2

File :_WALL2A.MCD

v all = 52.03' psi

vall = 52 psi

v C psi
=0.552

f c28 psi·ft

psi
v C = 30.23 ft

q
v C b.d

q = 3.515 ft Ikip

Allowable Shearing Stress

Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 26+95.42

Subject:Wal! Design

esigned by_Sivaji,S_ Date:_9/8/98_
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Design of FLoor Slab for Junction Box (MH 2A) at Sta. 26+95.42

Effective span between walls (AASHTO_9.6): S= GS- TW

Ibf f Ibf Ibf Ibf
plf=fi ps =- pcf=- psi=-ft2 ft3 in2

k" ksf= kip kcf= kip . kipklf= ;; kSI=-ft2 ft3 in2

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 26+95.42

Subject: Floor Slab Design_MH 2A

Designed by_Sivaji.S_ Date:_9/8/98_
UNITS: kip= 1000·Ibf TOL=O.OI

Sheet No 1 of
Job No._40049.2_

File :_FLR-MH2A.MCD

DL SL = 36.22 okip

DLWS =Ookip

DLwI =SS.Sokip

DL = 113.61 okip

DL soil = 21.89 okip

PL = 400 ft

BA = 120.7Soft2

pft =Ibf·ft

kft=kip·ft

CY=27·ft3

Checked by at Date:~

GS = 126 °in

S = 9.5 oft

. Ibf
PCI=. 3

In

kci= kip
. 3
In

ft= 12.0·in

GS= 10.S·ft

TW = 12·in

ST = 12·in

HW =9.2S·ft

SD= 17.4·in

DS= ST - O·in

TS =12·in

BA = 10.5·ft·l1.5·ft

PL =(9.5·ft + 1O.S·ft)·2

DL SL '= (TS + ST)·BA·O.1S·kcf

DL WS= SD·i·(O.ft)2.0.125.kcf

DL wI= PL·TW·HW·O.1S·kcf

DL soil =SD·BA·O.l25·kcf

DL •=DL SL + DL wi - DL WS + DL soil

Span length c/c:

Wall width:

Actual thickness of the Floor slab:
(From BDDM Section 1.3.2)

Design thickness of the Floor slab:

Depth of soil cover over box:

Height of wall (between slabs):

Actual thickness of the top slab:

Perimeter Length of the box:

Total bearing area of the box:

Concrete dead weight from slabs:

Concrete wall:

Soil cover over the top slab:

Weight soil replaced by shaft:

Total dead load:

DEAD LOAD MOMENTS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Total DL Bearing pressure on floor slab per unit width:

k =0.32

Sheet No 2 of
Job No._40049.2_

File :_FLR-MH2A.MCD

(Load on one rear wheel of truck)

M N = 11.05 'kft.ft" 1

W = 1.47'ksf < 5 ksf O.K.

M P = 5.53 'kft.fr 1

M NT =-11.05 ·kft·ft- 1

M PT = 5.53 'kft.ft" 1

P u= 16000·1bf

DL+ Pu + HL
W:=---:::-:--BA

F c= 0.40·fc28

F c=if(F c<1400'psi,F c' 1400·psi) Fe = 1200'psi

n =9.29

MNT=-MN

f c28 := 3000'psi

MpT·=Mp

use

1
MN=T2"W.s

2

1
Mp '=_·W·S2

, 24

Checked by!J!~ate=p
HL=BA·HW·64·pcf- PL·HW.TW·64·pcf HL =47.8·kip

E c= 57000'~fc28'~

F s :=24000'psi

E s := 29000·ksi

Total weight of water in the box:

Live Load I'I'HHflel"lt !'erelle to Traffieo.
(From AASHTO Sections 3.24.3 & 3.24.3.1) :

Positive moment:

Negative moment:

(From LRFO-AISC 3-143)

Negative moment:

Positive moment:

Use Grade 60 steel:

Allowable stress in concrete:
(From BOOM Section 1.3.2)

Characteristic strength of concrete at 28 days:

Elastic modulu$ of concrete:

Elastic modulus of steel:

Modular ratio:

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 26+95.42

Subject: Floor Slab Design_MH 2A

FLLOR SLAB:

Design Moments

MATERIAL PROPERTIES
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Asb =O.72-in2

NB B = 1.63

db = 8.63 -in

d t = 9.62 -in

Sheet No 3 of
Job No._40049.2_

File :_FLR-MH2A.MCD_

Checkedb~Date:yL!'

Ast = 0.32 -in2

A b= 0.44·in2

j = 0.89

IMNT:
Asb =---'·ft

. F s·j-d b

IMpTI
Ast :=-.,._·ft

F s·J·d t

C t =2.0·in

C b= 3.0·in

·Ast
NBT=

At

k
j= 1 - 3

~ b= 0.7S·in

~t=0.7S·in

Clear Cover to bottom reinforcement:

Clear Cover to top reinforcement:

Effective depth to bottom main steel:

Diameter of bottom main bars (#6):

Effective depth to top main steel:

Effective depth factor:

Diameter of top main bars (#6):

Number of bars at bottom:

Number of bars at top:

Provide #6 bars @ 12" spacing at top.

Provide #6 bars @ 6" spacing at bottom.

Area of steel required at top:

Area of steel required at bottom:

.HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 26+95.42

Subject: Floor Slab Design_MH 2A

Designed by_Sivaji.S_ Date:_9/8/98_
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- - - - - - - - - - - - - - _.- - - -Glen~ale Ave. Storm Drain, Phase 2 . 11/10/98
Special Box Structure @ STA 26+95.42

Item
Description

No. Length Length Weight per Total Wt. Weight
Remarks

No. Bars inmm in ft Lin feet in Lbs in Kgs

Top Slab
1 #6 @ 6 inches T&B 40 10.00 1.502 600.80 272.52 E W Dir.
2 #6 @ 6 inches T&B at Opening 0 0.00 1.502 0.00 0.00 Top Slab
3 #6 @ 6 inches T&B 36 14.00 1.502 757.01 343.38 N S Dir.
4 #6 @ 6 inches T&B at Opening 0 0.00 1.502 0.00 0.00 Top Slab
5 Edge Beam Adjacent to shaft 0 0.00 1.502 0.00 0.00 Top Slab
6 3-#6 @ T&B on two walls 12 11.00 1.502 198.26 89.93
7 #4-Closed ties 11 4.00 0.668 29.39 13.33 edge beam East
8 #4-Closed ties 11 4.00 0.668 29.39 13.33 edge beam West

Bottom Slab
1 #6 @ 12 inches Top mat 10 10.00 1.502 150.20 68.13 E_W Dir.
2 #6 @ 6 inches Bot. mat 21 13.00 1.502 410.05 186.00 E WDir.
3 #6 @ 12 inches Top mat 9 11.00 1.502 148.70 67.45 N S Dir.
4 #6 @ 6 inches Bot. mat 22 16.00 1.502 528.70 239.82 N S Dir.
6 #5 @ 6 inches in east side footing 40 3.00 1.043 125.16 56.77 N S Dir.

Wall
1 #6 @ 12 inches on Wall to full Ht. 28 11.00 1.502 462.62 209.84 Vertical

2
#6 @ 12 inches on Wall cut to fit 96

26 7.00 1.502 273.36 124.00 Vertical
inch Pipes

3 #5 @ 15 inches in wall 36 14.00 1.043 525.67 238.44 Horizontal E-W
4 #5 @15 inches in wall @ Opening 0 0.00 1.043 0.00 0.00 Horizontal E-W
5 #5 @15 inches in wall 0 0.00 1.043 0.00 0.00 Horizontal N-S
6 #5 @15 inches in wall @ Opening 36 6.00 1.043 225.29 102.19 Horizontal N-S
7 #5 @15 inches in wall @ Opening a 0.00 1.043 0.00 0.00 Horizontal N-S
10 Diagonals at Pipe openings 32 8.00 1.502 384.51 174.41

Column Steel
1 4-#6 vertical steel a 0.00 1.502 0.00 0.00

Total 4849.12 2199.56

Qnly Page 2
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LL.S2.al·(6 - 8·al- 3.aI2)
LLN:= .I

12

Design of Slab for Junction Box (MH 4) at STA. 52+41.27

From PCI Design Hand Book, Edition 4, Design Aid 11.1.5

Sheet No 1 of
Job No._40049.2_

File :_SLB-MH4.MCD_

A = 40.84' ft2

WD =6.39·ft

GS = 172.8 -in

S = 13.4-ft

pft=lbf.ft

kft=kip·ft

CY:=27·ft3

(Load on one rear wheel of truck)

Checked byPte., Date:~

. Ibf
PCI=

in3

. kip
kCI=-=-3

In

DS:= ST - O·in

TW= 12·in

ST= 12·in

GS := 14.4·ft

S :=GS- TW

SD:= 43.82·in

Pu= 16000·Ibf

WD:= 1.75·SD

A := (1.75·SD)2

Pu
LL:=

A

I := 1.0

ft= 12.0·in

WD
al-S-Factor a is

Effective span between walls (AASHTO_9.6):

Span length c/c:

Wall width:

Actual thickness of the slab:
(From BOOM Section 1.3.2)

Design thickness of the slab:

Depth of soil cover over box:

Live Load moment paralle to Traffic:
(From AASHTO Sections 3.24.3 & 3.24.3.1) :

Width of the distributed area on top of slab:

Distribution Area for track wheel load (AASHTO 6.4.1):

Live load on slab per unit width of slab:

Ibf Ibf Ibf Ibfplf=lf psf=2 pcf=) psi=-
ft ft in2

kIf= kip k' k f- kip k' kipksf=...!E C =-3 Sl=-ft ft2 ft in2

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
ConfIictStructure @ STA52+41.27

Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_9/8/98_
UNITS: kip= 1000·Ibf TOL=O.OI

Impact factor:
(From AASHTO Section 3.8.2.1)

Max. -ve Moment in Ib-ft per unit width of slab:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



NOTE: BOOM Section 1.3.1 Reinforcement - All transverse deck reinforcing shall be designed using an allowable
stress fs = 20000 psi. All other reinforcing bars shall be designed using an allowable stress fs = 24000 psi.

F c = 1200-psi

Sheet No 2 of
Job No._40049.2_

File :_SLB-MH4.MCD_

DL WS = 0 'klf-if 1

W =0.61 oklf·ff 1

M NT =-13.28 -kft·ft,l

M PT = 9.8 -kft.ff 1

M P = 4.54 okft·ft' 1

M N = 9.07 -kft·ff 1

Checked byiJ(C Date:~

Fe := 0.40·fc28

. Fe := if(F c<1400'psi,F c' 1400.psi)

M PT :=LLP+ M P

f c28= 3000'psi

1
M N:= 12'W'S

2

1
M P= 24· W'S2

W=DL SL + DLWS+ DLsoil

DLWS :=0'psf-1

DL SL := ST·0.15·kcf

DL soil := SD·O.l25·kcf

use

F s :=20000'psi

LL· S2. (1 + 2·a2 + 4.a22)
LLP= .J

24
s- WD

a2:=--
2·S

Use Grade 60 steel:

Characteristic strength of concrete at 28 days:

Allowable stress in concrete:
(From BOOM Section 1.3.2)

Positive moment:

Negative moment:

Positive moment:

Negative moment:

(From LRFD-AISC 3-143)

Total dead load:

Soil cover over the top slab:

Wearing Surface

Factor a is

Concrete dead weight:

MATERIAL PROPERTIES

Max. +ve Moment in Ib-ft per unit width of slab:

Design Moments

TOP SLAB:

DEAD LOAD MOMENTS

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 52+41.27

Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_9/8/98_

I
I
.1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



k =0.36

db = 10.63 -in

Sheet No 3 of
Job No._40049.2_

File :_SLB-MH4.MCD_

d t =9.56-in

Asb = 0.63 ·in2

Ast = 0.95 -in2

NB T = 1.58

Checked byj){lc Date:~
E c = 3.12-106·psi

k -

j =0.88

n =9.29

IMNTj
Ast :=--;-_·ft

F s·J·d t

NB
'- Ast

T'-
At

C b := l.O·in

C t :=2.0·in

E s := 29000·ksi

$b := 0.75·in

~t :=0.875·in

Area of steel required at top:

Area of steel required at bottom:

Number of bars at top:

Provide #7 bars @ 6" spacing at top.

Number of bars at bottom:

Effective depth to bottom main steel:

Effective depth to top main steel:

Clear Cover to bottom reinforcement:

Clear Cover to top reinforcement:

Provide #6 bars @ 6" spacing at bottom.

Diameter of bottom main bars (#6):

Diameter of top main bars (#7):

Effective depth factor:

Modular ratio:

Elastic modulus of steel:

Elastic modulus of concrete:

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 52+41.27

Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_9/8/98_
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NOTE: BDDM Section 1.3.1 Reinforcement - All transverse deck reinforcing shall be designed using an allowable
stress fs =20000 psi. All other reinforcing bars shall be designed using an allowable stress fs =24000 psi.

DISTRIBUTION REINFORCEMENT: AASHTO SECTION 3.24.10

Sheet No 4 of
Job No._40049.2_

File :_SLB-MH40MCD_

CheCkedbyOL Date: ty4:r

NB D =5.85

NBD=7.02

r=60.1 0 %

Asd = 0.31 oin2

r= if(r:S50·%,r,50·%) r = 50 0 %

Asd :=r·Asb

Asd S
NBD:=-'

At ft

Total number of bars required in single span:

Distribution steel:

Percentage of main steel:

For main steel parallel to traffic:

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 52+41.27

Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_9/8/98_

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



plf=l:
Ibf Ibf Ibf Ibf

psf=2 pcf=) psi=- pci=:J
ft ft in2

in

kip kip kip k' k' kip
klf=fi ksf=- kcf=-- ksi=~ Cl=-

ft2 ft3 in2 in3

Effective span between walls (AASHTO_9.6): S := GS - TW

Design of FLoor Slab for Junction Box (MH 4) at Sta. 52+41.27

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 52+41.27

BA =409.7·ft2

PL =72-ft

DL soil = 187.01-kip

DL = 425.73 -kip

DL ws = 8.96 -kip

DL wi = 94.05 -kip

DLSL = 153.64-kip

pft= Ibf·ft

kft=kip·ft

CY= 27·ft3

Sheet No 1 of
Job No._40049.2_

File :_Flr-mh4.mcd_

Checked bY& Date: pI'"

S = 13.4-ft

GS = 172.8 ·in

ft= I2.0·in

BA=24.7.ft.1l.ft+ 2·(5·ft+ ;8.ft).6.ft.

PL :=(8.5·ft+ 5·ft+ 13.5·ft+ 9·ft)·2

HW= 8.708·ft

TS= 12·in

SD := 43.82·in

DS '= ST - O·in

ST= I8·in

TW:= 12·in

GS := I4.4·ft

DL soil := SD·BA·O.l25·kcf

DL •=DL SL + DL wi - DL WS + DL soil

DL ws := SDi·(5.ft)2.0.l 25.kcf

DLwl :=PL·TW·HW·O.l5·kcf

DL SL := (TS + ST)·BA·0.15·kcf

Total dead load:

Soil cover over the top slab:

Weight soil replaced by shaft:

Concrete wall:

Concrete dead weight from slabs:

Total bearing area of the box:

Perimeter Length of the box:

Actual thickness of the top slab:

Depth of soil cover over box:

Height of wall(between slabs):

Actual thickness of the Floor slab:
(From BDDM Section 1.3.2)

Design thickness of the Floor slab:

Wall width:

Span length c/c:

DEAD LOAD MOMENTS

"

Subject: Floor Slab Design_MH 4

Designed by_Sivaji.S_ Date:_9/8/98_
UNITS: kipdOOO·lbf TOL=O.OI
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Sheet No 2 of
Job No._40049.2_

File :_Flr-mh4.mcd_

k = 0.32

HL = 188.2okip

M P = 11.5 okft-fr I

(Load on one rear wheel of truck)

W = 1.54 oksf < 5 ksf OX

M NT =-23.01 ·kft·ft- 1

M PT = 11.5 .kft.ft- I

M N = 23.01.kft·ff I

Checked by £kt.-Date:~

j =0.89

DL+ PLl +HL
W:= BA

f c28= 3000'psi

P Ll := 16000·1bf

F c := 0.40·fc28

F c :=if(F c<1400'psi,F c ' 1400.psi) F c = 1200·psi

n =9.29

use

HL=BA·HW·64·pcf- PL·HW·TW·64·pcf

F s := 24000'psi

1
MN =_·W·S2

. 12

1
M p:= 24·W'S2

E s := 29000·ksi

E c :=57000·~fc28'~

Total DL Bearing pressure on floor slab per unit width:

Negative moment:

Positive moment:

Total weight of water in the box:

Negative moment:

(From LRFD-AISC 3-143)

Positive moment:

Characteristic strength of concrete at 28 days:

Use Grade 60 steel:

Effective depth factor:

Elastic modulus of concrete:

Elastic modulus of steel:

Allowable stress in concrete:
(From BDDM Section 1.3.2)

Modular ratio:

Live Load moment paralle to Traffic:
(From AASHTO Sections 3.24.3 & 3.24.3.1) :

MATERIAL PROPERTIES

FLOOR SLAB:

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 52+41.27

Subject: Floor Slab Design_MH 4

Designed by_Sivaji.S_ Date:_9/8/98_

Design Moments
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Sheet No 3 of
Job No._40049.2~

File :_Flr-mh4.mcd_

Asb = 0.88 oin2

db = 14.63 o in

Checked by i)(t- Date:0t

Ast = OAl°in2

NB T =0.94

IMNTI
Asb :=-.,._·ft

F s·J·d b

~ t= 0.7S·in

C t := 2.0·in

~ b := 0.7S·in

IMpTI
Ast :=-.,._·ft

F s·J·d t

C b :=3.0·in

Ast
NBT:=

At

Diameter of top main bars (#6):

Diameter of bottom main bars (#6):

Effective depth to top main steel:

Clear Cover to top reinforcement:

Clear Cover to bottom reinforcement:

Effective depth to bottom main steel:

Area of steel required at top:

Number of bars at top:

Area of steel required at bottom:

Provide #6 bars @ 12" spacing at top.

Provide #6 bars @ 6" spacing at bottom.

Number of bars at bottom:

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
ConflictStructure@ STA 52+41.27

Subject: Floor Slab Design_MH 4

Designed by_Sivaji.S_ Date:_9/8/98_
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Sheet_1_

q = 4.313 -kIf

haw = 11.20S-ft

H = S.70S-ft

Sheet No 1 of
Job No._40049.2_

File :_WaIl4.mcd_

SD = 4.652-ft

kft=:kip·ft

pft =: Ibf·ft

Checked by~Date: ~?

. kip
kel=:-=3

in

9/8/98 Wa1l4.mcd

° 1
q := SD.EFp·H+ EFP·H2.

2

H:=H e

f! := 0.40

h aw :=H e + t ts + t bs

tw := 12·in

SD := 43.82·in + t 15

EFP p o=O'pef

EFP := 55'pef

t bs= IS·in

He :=S.70S·ft

t ts := 12·in

Moment along wall per LF (As a beam):

From PCI Design Hand Book, Edition 4, Design Aid 11.1.5

Passive soil force along the wall pre LF:

Active soil force along the wall pre LF:

wall thickness :

Height of soil pressure prism along the wall:

Coefficient of friction for sliding:

Total height of wall :

Depth of surcharge:

Passive Equivalent fluid pressure:

Active Equivalent fluid pressure at rest:

Thickness of the bottom slab:

Thickness of top slab:

Clear height between top and bottom slabs:

Designed by_Sivaji, S._Checked by _

Soil Forces on Wall

CONFLICT JUNCTION BOX WALL DESIGN @ STA. 52+41.'27

Dimensions

UNITS: kip =: 1OOO·lbf TOL=:0.01

plf=: l:f f Ibf Ibf Ibf
ps =:- pef=:3 psi=:-=-2

ft2 ft in

_ kip kip kip ksi=: kip
klf=fi ksf=:2 kef=: ""3

ft ft in2

HLA Infrastructure, Inc.

Title: Glendoale Avenue Storm Drain
Conflict Structures @ STA. 52+41.27

Subject: Wall Design

Designed by_Sivaji.S_ Date:_9/8/98_
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n =9.289

Sheet No 2 of
Job No._40049.2_

File :_WaIl4.mcd_

E e = 3122.02 -ksi

k = 0.317

j =0.894

f c = 1200 -psi

Fe O.4·fe28

M s2 = 3.433-ft 1-kft

Checked by[J{'t--- Date: pr

k
3

150'pef

9/8/98 Wa1l4.mcd

k

Ye

de 2·in

db ·······0.625·in ..Ab 0.31·in2

d de
db

tw :2
d =9.688-in

M s2
Ast = 0.198- ftl-in2

Ast
F s·j-d

E e 57000· :fe28"jpsi

f e····· O.4·fe28

t e28 3000'psi

F s 24000'psi

E s
n "E~

Unit weight of concrete:

Moment due to soil pressure on wall:

Effective depth factor:

Modular ratio:

Elastic modulus of concrete:

Allowable working stress in concrete:

Cover to main reinforcment:

Moment due to soil pressure on wall at bottom slab:

H2 H2 H
SD· EFP' 12 EFP' i .10

Diameter of main reinforcement (#5):

Allowable stress in concrete:

Depth to main reinforcement:

Elastic modulus of reinforcement:

Allowable stress in reinforcing steel:

Steel required per LF:

provide #5 bars @ 12"

Designed by_Sivaji, S._Checked by _

Design

Material Properties

HLA infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 52+41.27

Subject: Wall Design

Designed by_Sivaji-S_ Date:_9/8/98_
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I
Sheet No 3 of

Job No._40049.2_

File :_WaIl4.mcd_

Checked by!1C--nate:~

kft
mmax =4 46' .. ft

F c = 1200 'psi

F s = 24000 'psi

Pb = 0.793'%

P =0.2667-%

As = 0.31 'in2

9/8/98 Wa1l4.mcd

b
Ab' s

12·in

k =0.249

p

s

b···12·in

f c = 427.54 'psi

f s = 19938.63 'psi

kft
1.2·M cr = 11.83'ft

f r = 410.792 'psi

2'n'p n'p

H r

o:5·tw·h

2'mmax
... k:j.cti

mmax·b

As·j·el

mmax if M s2> 1.2·M cpM s2' l.3·M s2'

k

f r 7.5·Hc2.s·./psi

I

(If RHO < RHO.b, Steel stress governs, otherwise concrete stress governs)

Balanced ratio:

Reinforcement ratio:

Area of reinforcing steel per design width: As

Spacing of bars:

Design width:

Designed by_Sivaji, S._Checked by _

DESIGN STRESSES AASHTO 8.17.1.2

CHECK REQ'D CRACKING MOMENT CAPACITY

Subject: WaH Design

Designed by_Sivaji-S_ Date:_9/8/98_

I HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 52+41.27
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Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 52+41.27

Subject: Wall Design

Designed by_Sivaji-S_ Date:_9/8/98_

CHECK SHEARING STRESSES

Designed by_Sivaji, S._Checked by _

v c psi
= 0.677'

3 c28psi·ft

Sheet 4

v all = 52.27 'psi

Checked by j){t-- Date:f1t

v all = 52.03 'psi

Sheet No 4 of
Job No._40049.2_

File :_WaIl4.mcd_

9/8/98 Wal/4.mcd

psi
v c =37.1'ft

q
v cj).d

,]
q =4.313' ft 'kip

vall 0.95·,,'[ c28' ,psi

vall 0.9·fc28'/psi

HLA Infrastructure, inc.

Allowable Shearing Stress
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-------Glendale Ave Storm Drain, Phase 2
Special Box Structure, @ STA 52+41.85

- - -52+41.85 - - - - - - --
Item

Description
No. Length Length Weight per Total Wt. Weight

Remarks
No. Bars inmm in ft Lin feet in Lbs in Kgs

Top Slab
1 #7 @ 6 inches T&B, L-shape 66 7.75 2.044 1045.51 474.24 E WDir.
2 #5 @ 6 inches Lapped wI #7 bars 33 5.00 1.043 172.10 78.06 E W Dir. Lap Bars
3 #6 @ 6 inches T&B at Opening 22 21.00 1.502 693.92 314.76 Top Slab
4 #7 @ 6 inches T&B 66 15.00 2.044 2023.56 917.89 N S Dir.
5 #6 @ 6 inches T&B at Opening 8 10.00 1.502 120.16 54.50 Top Slab
6 Edge Beam Adjacent to shaft . 28 15.00 1.502 630.84 286.15 Top Slab
7 #4-Closed ties for 7-#6s 50 6.50 0.668 217.10 98.48 edge beam North
8 3-#6 @ T&B on two walls 12 10.50 1.502 189.25 85.84
9 #4-Closed ties 10 4.00 0.668 26.72 12.12 edge beam East
10 #4-Closed ties 10 4.00 0.668 26.72 12.12 edge beam West

Bottom Slab
1 #6 @ 12 inches Top mat 14 24.00 1.502 504.67 228.92 E_W Dir.
2 #5 @ 12 inches Bot. Mat at walls 32 6.00 1.043 200.26 90.84 E WDir.
3 #5 @ 12 inches Bot. mat 16 22.00 1.043 367.14 166.53 E WDir.
4 #6 @ 12 inches Top mat 23 11.00 1.502 380.01 172.37 N S Dir.
5 #6 @ 6 inches Bot. mat 48 13.00 1.502 937.25 425.14 N S Dir.
6 #5 @ 6 inches in east side footing 22 3.00 1.043 68.84 31.22 N S Dir.

Wall
1 #6 @ 12 inches on Wall to full Ht. 54 11.00 1.502 892.19 404.70 Vertical

2
#6 @ 12 inches on Wall cut to fit 90

40 6.50 1.502 390.52 177.14 Vertical
inch Pipes

3 #5 @ 15 inches in wall 36 23.00 1.043 863.60 391.73 Horizontal E-W
4 #5 @15 inches in wall @ Opening 0 0.00 1.043 0.00 0.00 Horizontal E-W
5 #5 @15 inches in wall 0 0.00 1.043 0.00. 0.00 Horizontal N-S.
6 #5 @15 inches in wall @ Opening 36 6.00 1.043 225.29 102.19 Horizontal N-S
7 #5 @15 inches in wall @ Opening 0 0.00 1.043 0.00 0.00 Horizontal N-S
10 Diagonals at Pipe openings 32 8.00 1.502 384.51 174.41

Column Steel
1 4-#6 vertical steel 0 0.00 1.502 0.00 0.00

Total 10360.15 4699.36

Page 1
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Design of Slab for Junction Box (MH 9) at STA. 105+98.20

LL.S2.al·(6 - 8·a1- 3.a12)LLN .- .1
12

WD =4.79o ft

Sheet No 10f
Job No._40049.2_

File :_SLB-MH9oMCD_

A = 22.99o ft2

GS = 123.96 oin

S = 9.33 oft

pft= lbf.ft

kft=kip·ft

CY=27·ft3

(Load on one rear wheel of truck)

Checked byil:Wate:~

kci=kip
. 3
In

. lbf
PCl=:)

In

WD:= l.75·SD

GS := 10.33·ft

S :=GS- TW

TW:= 12·in

ST:= 12·in

DS := ST - O·in

P Ll= 16000·lbf

SD =32.88· in

A := (1.75·SD)2

LL= PLl
A.

1:=1.10

ft= 12.0·in

Factor a is

Width of the distributed area on top of slab:

Distribution Area for track wheel load (AASHTO 6.4.1):

Live load on slab per unit width of slab:

Impact factor:
(From AASHTO Section 3.8.2.1)

From PCI Design Hand Book, Edition 4, Design Aid 11.1.5

Max. -ve Moment in Ib-ft per unit width of slab:

Span length c/c:

Wall width:

Effective span between walls (AASHTO_9.6):

Actual thickness of the slab.
(From BDDM Section 1.3.2)

Design thickness of the slab:

Depth of soil cover over box:

Live Load moment paralle to Traffic:
(From AASHTO Sections 3.24.3 & 3.24.3.1) :

lbf f lbf lbf lbf
plf=fi ps =- pcf=- psi=-.

ft2 ft3 in2

k' ksf= kip kip . kipklf- Ip
kcf=~ kSI=-=fi ft2 ft in2

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 105+98.20

Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_9/8/98_
UNITS: kip = lOOO·lbf TOL=O.Ol
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Sheet No 2 of
Job No._40049.2_

File :_SLB-MH9.MCD_

DL SL = 0.15 'klf-ft- I

DL WS = 0 ·klf·ft- I

M N = 3.57 ·kft·ft- I

w= 0.49 ·klf·ft- 1

M P = 1.79 ·kft·ft- I

M PT = 6.57 'kft.ft- I

Chacked bya~Dal.a:~

F c= 0.40·fc28

F c= if(F c<1400'psi,F c' 1400·psi) F c = 1200'psi

f c28= 3000·psi

DL soil =SD'125'pcf

W :=DL SL + DLWS+ DLsoil

DL SL := ST·0.15·kcf

DLWS :=O·psf·l

MpT=LLP+ Mp

1
M N :=12·w.s2

1
Mp=24· W.S2

use

LL·S2. (1 + 2·a2 + 4.a22)
LLP:= ·1

24

F s := 20000·psi

S- WD
a2:=-

2·S
Factor a is

Max. +ve Moment in Ib-ft per unit width of slab:

Concrete dead weight

Soil cover over the top slab:

Total dead load:

Negative moment:

Wearing Surface

Positive moment

(From LRFD-AISC 3-143)

Negative moment

Positive moment:

Characteristic strength of concrete at 28 days:

Allowable stress in concrete:
(From BDDM Section 1.3.2)

Use Grade 60 steel:

NOTE: BDDM Section 1.3.1 Reinforcement - All transverse deck reinforcing shall be designed using an allowable
stress fs =20000 psi. All other reinforcing bars shall be designed using an allowable stress fs =24000 psi.

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 105+98.20

Subject: 12"Top Slab Design

Designed by_Sivaji.S_ Date:_9/8/98_

DEAD LOAD MOMENTS

TOP SLAB:

Design Moments

MATERIAL PROPERTIES
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k =0.36

Sheet No 3 of
Job No._40049.2_

File :_SLB-MH9.MCD_

db = 10.63 oin

d t =9.62·in

NB B =0.96

Asb = 0.42 oin2

Ast = 0.47 oin2

NB T = 1.08

Checked by~ate: ~r!fr
E e = 3.12·106·psi

Fe
k:= F

s
Fc-rn

j =0.88

n =9.29

Asb
NBB'- Ab

NB
'- Ast

T'-
At

\MNTI
Ast :=--.--·ft

F s·J·d t

C b := 1.0·in

C t :=2.0·in

j := 1 - ~

E s :=29000·ksi

h :=O.75·in

$t= 0.75·in

Provide #6 bars @ 12" spacing at bottom.

Number of bars at bottom:

Area of steel required at bottom:

Provide #6 bars @ 12" spacing at top.

Number of bars at top:

Area of steel required at top:

Effective depth to bottom main steel:

Effective depth to top main steel:

Modular ratio:

Elastic modulus of steel:

IHLA Infrastructure, Inc.

. Title: Glendale Avenue Storm DrainI Conflict Structure @STA 105+98.20

Subject: 12" Top Slab Design

IDesigned by_Sivaji.5_ Date:_9/8/98_

Elastic modulus of concrete: E e := 57000.~f e28·~

I
I
I
I Effective depth factor:

Diameter of top main bars (#6):

I Diameter of bottom main bars (#6):

I Clear Cover to top reinforcement:

I Clear Cover to bottom reinforcement:

I
I
I
I
I
I
I
I

I



I
I HLA Infrastructure, Inc.

. Title: Glendale Avenue Storm DrainI. Conflict Structure @ STA 105+98.20

Subject: 12" Top Slab Design

I Designed by_Sivaji.S_ Date:_9/8/98_

Sheet No 4 of
Job No._40049.2_

File :_SLB-MH9.MCD_

Checkedb~ate: fr
DISTRIBUTION REINFORCEMENT: AASHTO SECTION 3.24.10

NOTE: BOOM Section 1.3.1 Reinforcement - All transverse deck reinforcing shall be designed using an allowable
stress fs = 20000 psi. All other reinforcing bars shall be designed using an allowable stress fs = 24000 psi.

r= if(r:::SO·%,r,SO·%) r = 50-%

NBD=3.72

NB D=4.47

r =72.02-%

Asd = 0.21 ·in2

1
'220 .-\

r:= _·,,!fti"%fC, • .

\' ',IS /. ,

Asd :=r·Asb

Asd S
NBD:=T'ft

t ,

Total number of bars required in single span:

Distribution steel:

Percentage of main steel:

For main steel parallel to traffic:
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Sheet_1_

Sheet No 1 of
Job No._40049,2_

File :_Wa1l9.mcd_

q p =0 -kIf

q = 3.771 -kIf

H = 8.67-ft

haw = 10.503-ft

SD = 3.573-ft

kft=kip·ft

pft =Ibf.ft

. kip
kCI=

in3

. Ibf
PCI=

in3

9/8/98 Walf9.mcd

H:=H e

1
q= SD.EFp·H+ EFP·H2,;.....

2

J.l := 0.40

tw:= 12·in

h aw :=H C + t 15 + t bs

SD := 32.88·in + t ts

EFP P :=O'pef

EFP :=55'pef

t bs := 12·in

t15:=10·in

He := 8.67·ft

Active soil force along the wall pre LF:

wall thickness:

Height of soil pressure prism along the wall:

Passive soil force along the wall pre LF:

Total height of wall:

Coefficient of friction for sliding:

Depth of surcharge:

Passive Equivalent fluid pressure:

Active Equivalent fluid pressure at rest:

Thickness of the bottom slab:

From PCI Design Hand Book, Edition 4, Design Aid 11.1.5 (10)

Moment along wall per LF (As a beam):

Thickness of top slab:

Clear height between top and bottom slabs:

Soil Forces on Wall

Dimensions

CONFLICT JUNCTION BOX WALL DESIGN @STA.105+98.20

UNITS: kip =1000·lbf TOL=O,Ol

Ibf lbf Ibf Ibf
plf=fi psf=- pcf=) psi=-

ft2 ft in2

kip kip kcf=kip ksi= kip
Idf=T ksf=2 ft3 . 2

ft in

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 105+98.20

Subject: Wall Design

Designed by_Sivaji.s_ Date:_9/8/98_
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HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 105+98.20

Subject: Wall Design

Designed by_Sivaji.S_ Date:_9/8/98_

Material Properties

Sheet 2

Sheet No 2 of
Job No._40049.2_

File :_WaIl9.mcd_

E e = 3122.02 'ksi

n =9.289

Fe O.4·fe28

f e = 1200 'psi

k = 0.317

M sl = 3.023·ft 1·kft

j =0.894

M s2 = 3.023-ft 1·kft

CheckedbY~Date~

k
j

150'pef

9/8/98 V'la!f9.mcc1

k

Ye

j

F s 24000'psi

E s 29·106·psi

f e28 3000'psi

f e O.4·fe28

de 2·in

db 0.625· in Ab O.31·in2

d de··
db

d =9.688·intw :2

Ast
M s2

Ast = 0.174·ft l'in2

Fs-.i-d

E e 57000·fe28·psi

n

provide #5 bars @ 12"

Allowable working stress in concrete:

Elastic modulus of concrete:

Modular ratio:

Unit weight of concrete:

Effective depth factor:

Allowable stress in reinforcing steel:

Moment due to soil pressure on wall:

Elastic modulus of reinforcement:

Allowable stress in concrete:

Moment due to soil pressure on wall at bottom slab:

H2 H2 H
SD·EFp· .. EFp····

12 2 10

Diameter of main reinforcement (#5):

Cover to main reinforcment:

Steel required per LF:

Depth to main reinforcement:

Design

Designed by_Sivaji, S. __Checked by _
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(If RHO < RHO.b, Steel stress governs, otherwise concrete stress governs)

Sheet 3

kft
mmax = 3.93"ft

Fe = 1200 'psi

F s = 24000 'psi

Sheet No 3 of
Job No._40049.2

File :_WaIl9.mcd_

Checked by~ate:~.

P b = 0.793'%

P =0.2667'%

As = 0.31 'in2

9/8/98 Wal!9.mcd

12·in

k =0.249

As
P b.d

s 12·in

b

f c = 376.57 'psi

f s = 17561.38 "psi

kft
1.2·M cr = 11.83' ft

2·mmax

k.j·ci2

mmax·b
As·j-d

mmax ifM s2>1.2·M cpM s2, l.3·M s2

2
k' n·p 2·n·p n·p

H r
Mer tLs.tw.b

f r 7.5·;fc28·;'psi

Balanced ratio:

Reinforcement ratio:

Spacing of bars:

Area of reinforcing steel per design width: As

Design width:

DESIGN STRESSES AASHTO 8.17.1.2

CHECK REQ'D CRACKING MOMENT CAPACITY

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 105+98.20

Subject: Wall Design

Designed by_Sivaji.S_ Date:_9/8/98_
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Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 105+98.20

Subject: Wall Design

Designed by_Sivaji.S_ Date:_9/8/98_

CHECK SHEARING STRESSES

HLA Infrastructure, Inc.

Sheet .;~

Checkedb~Date: p-

Sheet No 4 of
Job No._40049.2_

File :_WaIl9.mcd_

v all = 52.03 'psi

v all = 52.25 'psi

. v c psi
= 0.592'

J c28psi·ft

9/8/98 Wa1l9.mcd

psi
v C = 32.44·ft

q·d
1100·p· ... ·psi

Ms
0.9·.fc28' ·.psi

q
v C b.d

vall 0.95·.fc28·psi

Allowable Shearing Stress

Designed by_Sivaji, S._Checked by _
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Design of FLoor Slab for Junction Box (MH 9) at Sta. 105+98.20

Effective span between walls (AASHTO_9.6): S :=GS- TW

lbf f lbf lbf lbf
plf=ft ps =- pcf=3 psi=-

ft2
. 2

ft m

k' k f= kip f kip k' kip
klf- Ip s -- kc =- Sl=-

=fi ft2 ft3 in2

DL = 122.71 "kip

DL soil = 46.7 okip

DL WS = 7.96 okip

DLwl =49.41 okip

DL SL = 34.56 okip

BA = 115.19°ft2

PL = 37.99-ft

kft=kip·ft

CY .= 27·ft3

Sheet No 1 of
Job No._40049.2_

File :_Flr-mh9.mcd_

pft =lbf.ft

Checked b¢-'oaterr

S = 9.33 oft

GS = 123.96 'in

ft= 12.0·in

SD := 3.243·ft

TS := 12·in

HW·= 8.67·ft

ST= 12·in

DS := ST - O·in

TW:= 12·in

GS := I0.33·ft

PL= (9.167·ft + 9.830·ft)·2

BA:= IO.167·ft·l1.33·ft

DL=DLSL + DLwl- DL WS+ DL soil

DL soil := SD·BA·O.125·kcf

DLWS:= SD·i·(5. ft lo.125.kcf

DL wl·=PL·TW·HW·0.15·kcf

DL SL= (TS + ST)·BA·O.15·kcf

Weight soil replaced by shaft:

Soil cover over the top slab:

Total dead load:

Concrete wall:

Concrete dead weight from slabs:

Total bearing area of the box:

Perimeter Length of the box:

Actual thickness of the top slab:

Height of wall(between slabs):

Depth of soil cover over box:

Actual thickness of the Floor slab:
(From BOOM Section 1.3.2)

Design thickness of the Floor slab:

Wall width:

Span length clc:

DEAD LOAD MOMENTS

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 105+98.20

Subject: Floor Slab Design....MH 9

Designed by_Sivaji.S_ Date:_9/8/98_
UNITS: kip =IOOO·lbf TOL=O.OI
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k = 0.32

Sheet No 2 of
Job No._40049.2_

File :_Flr-mh9.mcd_

W = 1.58 °ksf < 5 ksf OX

(Load on one rear wheel of truck)

M PT = 5.72 °kft·ft- 1

M NT = -11.43 okft·K 1

M N = 11.43 okft·fr 1

k-

j = 0.89

DL+PLl + HL
W---=-:---- BA

P Ll := 16000·1bf

F c := 0.40·fc28

F c= if(F c<1400'psi,F c' 1400.psi) F c = 1200'psi

f c28 .= 3000'psi

MpT=Mp

use

k
j= 1 - 3"

n =9.29

E s :=29000·ksi

F s= 24000'psi

E c:= 57000'~fc28'~

1
M N:= 12'W' S2

1
M p:= 24·W'S2

Effective depth factor:

Modular ratio:

Elastic modulus of steel:

Elastic modulus of concrete:

Use Grade 60 steel: .

Allowable stress in concrete:
(From BDDM Section 1.3.2)

Characteristic strength of concrete at 28 days:

Positive moment:

Negative moment:

Positive moment:

Negative moment:

(From LRFD-AISC 3-143)

Total DL Bearing pressure on floor slab per unit width:

Live Load moment paralle to Traffic:
(From AASHTO Sections 3.24.3 & 3.24.3.1) :

MATERIAL PROPERTIES

Design Moments

FLOOR SLAB:

Subject: Floor Slab Design_MH 9

Designed bLSivaji.S_ Date:_9/8/98_ Checked bY~Date:p-
Total weight of water in the box: HL :=BA·H\V·64·pcf- PL·H\V·TW·64·pcf HL = 42.84 0 kip

HLA Infrastructure, Inco

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 105+98020
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Provide #6 bars @ 6" spacing at bottom.

HLA Infrastructure, Inc.

Title: Glendale Avenue Storm Drain
Conflict Structure @ STA 105+98.20

Subject: Floor Slab Design_MH 9

Designed by_Sivaji.S_ Date:_9/8/98_

Sheet No 3 of
Job No._40049.2_

File :_Flr-mh9.mcd_

db = 8.63 °in

d t =9.62 o in

Asb =0.74 o in2

NB B = 1.68

Ast = 0.33 ·in2

NB T =0.75

IMNTI
Asb .=-.,._·ft

F s'yd b

Asb
NBB- Ab

C t := 2.0·in

C b= 3.0·in

IMPTI
Ast :=-.,._·ft

F s·J·d t

h
db: =ST - C b - 2"

NB
._ Ast

T-
At

~ t= 0.75·in

h :=0.75·in

Diameter of top main bars (#6):

Diameter of bottom main bars (#6):

Clear Cover to top reinforcement:

Clear Cover to bottom reinforcement:

Effective depth to top main steel:

Effective depth to bottom main steel:

Area of steel required at top:

Number of bars at top:

Provide #6 bars @ 12" spacing at top.

Area of steel required at bottom:

Number of bars at bottom:
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-------Glendale Ave Storm Drain, Phase 2
Special Box Structure, @ STA 105+98.20

-----------11/10/98

Item
Description

No. Length Length Weight per Total Wt. Weight
Remarks

No. Bars inmm in ft Lin feet in Lbs in Kgs

Top Slab
1 7-#6 @ 3 inches T&B 28 13.34 1.502 560.90 254.42 E WDir.

2 #6 @ 6 inches T&B at Opening 22 10.51 1.502 347.19 157.49 Top Slab

3 #6 @ 6 inches T&B 24 12.75 1.502 459.61 208.48 N S Dir.

4 #6 @ 6 inches T&B at Opening 8 9.84 1.502 118.24 53.63 Top Slab

5 Edge Beam Adjacent to shaft 12 0.00 1.502 0.00 0.00 Top Slab

6 3-#6 @ T&B on two walls 18 10.00 1.502 270.36 122.64

7 #4-Closed ties for 7-#6s 54 6.50 0.668 234.47 106.35 edge beam North

8 #4-Closed ties 9 4.50 0.668 27.05 12.27 edge beam West

9 #4-Closed ties 9 4.50 0.668 27.05 12.27 edge beam East

10 #4-Closed ties 8 6.50 0.668 34.74 15.76 edge beam North

Bottom Slab
1 #6 @ 12 inches Top mat 10 9.50 1.502 142.69 64.72 E WDir.

2 #6 @ 6 inches Bot. mat ' 22 13.00 1.502 429.57 194.85 E WDir.
3 #6 @ 12 inches Top mat 9 10.00 1.502 135.18 61.32 N S Dir.
4 #6 @ 6 inches Bot. mat 22 16.00 1.502 528.70 239.82 N S Dir.

5 #6 @ 6 inches in east side footing 44 3.00 1.502 198.26 89.93 E W Dir. & N W Dir.
Wall

1 #6 @ 12 inches on Wall to full Ht. 32 11.00 1.502 528.70 239.82 Vertical

2
#6 @ 12 inches on Wall cut to fit

20 7.50 1.502 225.30 102.20 Vertical
top of 84 inch ipe

3 #5 @ 15 inches in wall 20 14.00 1.043 292.04 132.47 Horizontal E-W

4 #5 @15 inches in wall @ Opening 12 11.50 1.043 143.93 65.29 Horizontal E-W

5 #5 @15 inches in wall 4 13.75 1.043 57.37 26.02 Horizontal N-S

6 #5 @15 inches in wall @ Opening 14 9.75 1.043 142.37 64.58 Horizontal N-S
7 #5 @15 inches in wall @ Opening 10 10.50 1.043 109.52 49.68 Horizontal N-S
10 Diagonals at Pipe openings 24 8.00 1.502 288.38 130.81

Column Steel
1 4-#6 vertical steel 4 10.00 1.502 60.08 27.25

Total 5361.72 2432.07

Qnly Page 1




