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Harding Lawson Associates, Inc. LETTER OF TRANSMITTAL

I.
el

Building, Engineering, Environmental,
Planning & Construction Services

To: James Taillon Date: March 26, 1999

WOOD/PATEL Project: Orangewood Ave Storm Drain,
Sub-Phase “C” , Phase II

1550 East Missouri, Suite 203 Our No: 40049.3
Phoenix, AZ 85014 VIA: Delivery
We are enclosing:
No. of DWG. or Other
Copies Number Title or Description,Remarks
1 SHEET 49 to 54 of 63 | One set sealed and signed full size mylors for the Structures @ STA 92+64.00,
STA.22+11.91, STA. 33+89.45, STA 81+55.00, SAT. 12+49.60 and STA
10+66.18, Orangewood Ave Storm Drains.
1 SHEET 49 to 54 of 63 | One set of half size of above mentioned plans
1 SHEET 49 to 54 of 63 | A floppy disk with electronic files of the above mentioned plans
1 Structural Calculations
Remarks:
James

Please call us if we can be of further assistance.

Thank you.

Copies to: file

_S.S?\)g“‘

Sivaji Senapathi; P E.

234 North Central Ave., Suite 600
Phoenix, Arizona 85004

Tel: (602) 252-4105

Fax: (602)252-4162
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Designed by Sivall8_ Dats: _2/8/8%
UNITS:  kip=1000-1bf TOL=0.01
Ibf Ibf Ibf
plf:—ﬁ— psfz}? pefz—

. it i
Kif="P ksfz b kefz ¥
ﬁ ﬁ2 ﬁ.)

STRUCTURE #1 @ STA. 92+64

Dimensions
Clear height between top and bottom slabs:
Thickness of top slab:
Thickness of the bottom slab:
Active Equivalent fluid pressure at rest:
Passive Equivalent fluid pressure:
Depth of surcharge:
Total height of wall :
Coefficient of friction for sliding:

wall thickness :

Soil Forces on Wall

Height of soil pressure prism along the wall:
Active solil force along the wall pre LF:

Passive soil force along the wall pre LF:

P s o3 & M
by e e S g d e oy
LSRR s§}w Date:

Ibf Ibf
psis—2 pci=— pft=Ibf-ft
in in
ki ki
ksi=—2 kei=—p kft=kip-ft
in in’
H, =12.12.f
t ts =12-in
ths '~ 12-in
EFP = 55-pcf
EFP p = 0-pcf
SD =46.56-in + t 1 SD =4.88-ft

haw =He+ts+ ths h g = 14.12:ft

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

Moment along wall per LF (As a beam):

Designed by_Sivaji, S._Checked by

i = 0.40
tw =12-in
H:=H, H=12.12-ft
1

q =SD-EFP-H+ EFP-H2~—2- q =7.293kIf

=EFP K- =0 -kif
Qp =Bt ptits 9p=

2 2

- H B H ~ -,

M g = SD-EFP-oz + EFP =15 M =8.182-ft 'kft

2/9/99 Wal-str1.mcd

Sheet_1_




Material Properties

Allowable stress in reinforcing steel:
Elastic modulus of reinforcement:
Allowable stress in concrete:

Allowable working stress in concrete:

Elastic modulus of concrete:

Es

Modular ratio: - n
E C

Effective depth factor:
Unit weighf of concrete:

Moment due to soil pressure on wall:

Design

4
B

Fg  24000-psi
E, 29-10%psi
fc28 : 3000-psi

fC 0.4-fC28

E. 57000~ fpg psi

Moment due to soil pressure on wall at bottom slab:

B2 W H

Mg, =SD-EFP- . - EFP-

12 2 10

Cover to main reinforcment:
‘Diameter of main reinforcement (#6):

Depth to main reinforcement:

Steel required per LF:

pfovide #6 bars @ 12"
Designed by_Sivaji, S._Checked by

do #2-in
dy 0.75in
Mg

Ast = .
Fgjd

2/9/99 Wal-str1.mecd

F c 0.4'fc28

f . =1200+psi

E . =3122.02 ksi

n =9.289
k =0.317
j=0.894

Mg =8.182+ft Lkt

M ¢, =8.182+ft lkft

Ay 0.44-in®

d=9.625*in -

Ast =0.475-ft Lin®

Sheet_2_ .




Design width: b 12-in
|

Spacing of bars: s 6-n
b

Area of reinforcing steel per design width: A Ay- s A =033 in?

A S

Reinforcement ratio: P b p=0.7619"%

1
. 1 Fe ! Fg :
Balanced ratio: : | pp=0.793%

% 2w,

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

CHECK REQ'D CRACKING MOMENT CAPACITY

fr 7.5 fepg psi £, =410.792 *psi
I b-t\V3 =1728+ 4
12 I1=1728+n
Ly kft
. -_— » = * "1.
Mo gsomb 12M ¢ =11.83+ M ¢y =8.182:ft kit

DESIGN STRESSES AASHTO 8.17.1.2

o2
k npr 2mp-onep k =0.454

kft
mmax “if M »>1.2-M ., M 2-1.3M o' mmax = 10'64"{-‘{
g, ommaxb = 16850 “psi F  =24000-psi
s ¢ ASJd S psi s pst
£ 2-mmax o .
¢ k-j-d2 f. =566.06 "psi F . =1200-psi
Designed by_Sivaji, 5._Checked by 2/8/89 Wal-strf.mcd Sheet_3_




l CHECK SHEARING STRESSES
l q=7.293ft "“kip \
. v .
Vo oo ve=63.14-F ¢ =153 PO
l fCZS psi'ft
Allowable Shearing Stress
I val 0.9 :fqpg - psi llOO-p-;\l/I -psi V a]] =35.29psi
: s
l Vi ¢ 0.95 fog psi V 1] = 52.03-psi
Designed by_Sivaji, S._Checked by 2/9/98 Wal-stri.med _ Sheet 4_
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HLA Infrastructure, Inc.

Title: Orangewood Avenue

Storm Drain

Structure #1 @ STA 92+64

Subject: Floor Slab Design

Designed by_Sivaji.S_ Date:_2/9/99 _

Sheet No_1_of
Job No._40049.3

File :_FLR-STR1.MCD_

Checked by &é Date: ‘3(?5 4

UNITS:  kip=1000-1bf TOL=0.01 ft=12.0-in
Ibf Ibf Ibf Ibf b - Ibf-
plf=z— PSfE—Z pCfE—3- psiE—2 pei=— pft=Ibf-fi
ft ft ft in in’
kft=kip-ft
_kip _kip _kip ._kip ._kip
klf_? ksf_—f? ka—F ksx-? kci= 3 CY =278
Design of FLoor Slab for Structure #1 at Sta. 92+64
Span length c¢/c: GS = 10.0-ft GS =120-in
Wall width: TW :=12:in
Effective span between walls (AASHTO_9.6): S =GS-TW S
~Actual ?hickness of the Floor slab: ST:=12-in
(From BDDM Section 1.3.2)
Design thickness of the Floor stab: DS :=ST- 0-in
Depth of soil cover over box: SD :=46.56-in
Actual thickness of the top slab: TS :=12-in
Height of wall(between slabs): HW:= 12,12t

Perimeter Length of the box:
Total bearihg area of the box:

DEAD LOAD MOMENTS

Concrete dead weight frombslabs:
| Concrete wall:

Weight soil replaced by shaft:

Soil cover over the top slab:

Total dead load:

PL :=(8-ft+ 9-ft+ 2.638-ft + 2.8115-ft + 9-ft +- 4.2285-ft + 1.634-f1)

BA :=10-f-9-ft + 0.5-(4.5918-ft)>

DL gp = (TS + ST)-BA-0.15-kcf
DL i := PL-TW-HW-0.15-kef
DL g = SD-2-(5-#)*0.125-kef

DL go;1 = SD-BA-0.125-kef

DL ::DLSLJ" DLW]— Dst+ DL i1

PL =37.31-f
BA =100.54-f2

DL SL~= 30.16 'kip

DL, =67.83 kip

DL g =9.52<kip

DL i1 =48.76 kip

DL =137.24 *kip
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HLA Infrastructure, Inc.

Sheet No_2 of _
Job No._40049.3_

Title: Orangewood Avenue Storm Drain

Structure #1 @ STA 92+64

Subject: Floor Slab Design

Designed by_Sivaji.S_ Date:_2/9/99_

Total weight of water in the box:

Live Load moment paralle to Traffic:

(From AASHTO Sections 3.24.3 & 3.24.3.1) :

Total DL Bearing pressure on floor slab per unit width:

(From LRFD-AISC 3-143)

Negative moment:

Positive moment:

FLOOR SLAB:

Design Moments

Negative moment:

Positive moment:

MATERIAL PROPERTIES

Characteristic strength of concrete at 28 days:

Allowable stress in concrete:
(From BDDM Section 1.3.2)

Use Grade 60 steel:
Elastic modulus of concrete:

Elastic modulus of steel:

to
(73

Modular ratio:

=]
¥

tr
o

Effective depth factor:

File :_FLR-STR1.MCD_

Checked by QZZ Date: 3’/?2

HL '=BA-HW-64-pcf - PL-HW-TW-64-pcf HL =49%.05 kip

P11 :=16000-Ibf (Load on one rear wheel of truck)

DLw'—H.L-:—PLl
W W=2.01-ksf <1.5ksf O.K
BA

1 2 - -1

MN :ﬁ-W'S MN=13.58'kﬂ'ft
] 2 - .

Mp =55 W-S M p =6.79 kft-fi

MyT =-Myy M Nt =-13.58 *kfr-ft'!

Mpr =Mp M pr =6.79 *kft-ft !

f o8 :=3000-psi

F.:= 0.40'f028

use  F =if(F;<1400-psi,F ¢, 1400-psi)

( F o =1200-psi

F ¢ 1= 24000-psi

E . 1=57000- [f 5g-/psi E . =3.12:10%psi

E ¢ :=29000-ksi

. F.
n =929 iz k =032
FS
FC+ T
k
jE1-3 j=0.89




Provide #6 bars @ 6" spacing at bottom.

' HLA Infrastructure, Inc. Sheet No_3 _of
_ . Job No._40049.3_
l Title: Orangewood Avenue Storm Drain
Structure #1 @ STA 92+64 File :_FLR-STR1.MCD _
l Subject: Floor Slab Design :
Designed by_Sivaji.S_ Date:_2/9/99_ Checked by Q( é Date: §/? 7
: L
l Diameter of top main bars (#8): 9, -=0.75-in Ay = 0.44-in?
l Diameter of bottom main bars (#6): ¢p =0.75-in Ay = 0.44-in?
l Clear Cover to top reinforcement: Ci =2.0in
Clear Cover to bottom reinforcement: Cy =3.00in
| | | b |
Effective depth to top main steel: dy=ST-C;- 5 ‘d{=9.62"in
, : bb .
Effective depth to bottom main steel: dy =8T-Cy- -5 dp =8.63in
l M| 2
Area of steel required at top: Ast = — - ——-ft Ast =0.39+in
Fgidy
' Ast
Number of bars at top: NB = = NB =09
t
l Provide #6 bars @ 12" spacing at top.
| . M) p
Area of steel required at bottom: Asb = —-ft Asb =0.88 *in
Fgjdp
: Asb
l Number of bars at bottom: NB g = Asb NB g =2
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HLA Infrastructure, Inc.

Title: Orangwood Avenue Storm Drain
Structure #2 @ STA 22+11.91

Subject: 12" Top Slab Design
Designed by_Sivaji.S_ Date:_2/4/99

UNITS:  kip=1000-1bf TOL=0.01 ft=12.0-in
Ibf Ibf Ibf Ibf Ib
If=—— sfz — cfz—0 psi=— pcis—
P ft P ft? P 2 in? in’
. . . . i
kif=XiP ksf= KIP kef= P ksi=— keiz—P
ft 2 > in in

SheetNo_1 _of _
Job No. _40049.3

File :_SL-STR2B.MCD _

Checked by Q[_é Date: 3/ 77

pft=Ibf-ft
kft=kip-ft

CY =27-f3

Design of Top Siab for Structure #2 at STA. 22+11.91 (Axis of Rotation is NW-SE)

Span fength 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 paralie 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:

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:

, WD
al = LLN =

GS =11.5-f
TW :=12:in

S =GS-TwW
ST :=12in

DS =S8T - 0-in
SD :=63.3-in
P11 :=16000-1bf

WD '=1.75-SD

A =(1.75-SD)?

Factor'ais s

LL-S%al-(6- 8-al - 3al’) |

|

GS =138 -in

(Load on one rear wheel of truck)

WD =9.23-fi

A =85.22-fi

LL =0.19-ft kiIf

LLN =5.08-ft 'kft




HLA Infrastructure, Inc.

Title: Orangwood Avenue Storm Drain
Structure #2 @ STA 22+11.91

Subject: 12" Top Slab Design
Designed by_Sivaji.S_ Date:_2/4/99

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

LLp - LL-S*!1 - 2-a2 + 4-227) 1!
T 24 |

Factor ais a2 =

S- WD
5

DEAD LOAD MOMENTS

Concrete dead weight: DL gy '=ST-0.15-kef

Wearing Surface DL g =0-psfl

Soil cover over the top slab: DL 54;; =SD-0.125-kef
Total dead load: W =DL g + DL yg+ DL 45

(From LRFD-AISC 3-143)

1
Negative moment: My = ﬁ~W-S2
i 1 2
Positive moment: Mp = 74~W-S

TOP SLAB:

Design Moments

Negative moment: MyT =-LLN- My

Positive moment: Mpr:=LLP+Mp

MATERIAL PROPERTIES

Characteristic strength of concrete at 28 days: feng :=3000-psi

Allowable stress in concrete:
(From BDDM Section 1.3.2)

F:=0.40-f o8

Use Grade 60 steel: F ¢ :=20000-psi

SheetNo_2 of
Job No._40049.3

File :_SL-STR2B.MCD _

Checked byg[é Date:3

LLP =0.98-ft '*kft

DL g1, =0.15 *kIf-ft'!
DL g =0 KIf-ft'!
DL g0;) = 0.66* ft ' kIf

W =0.81 *kIf-ft !

M N =7.44 kft-f!

M p =3.72 *kft-ft!

M NT =-12.52 *kft-ft !

M p =4.7kft-fr'!

use. F_C;:if(Fc<14oo.psi,Fc,14oo-psi)' F . = 1200 *psi

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: Orangwood Avenue Storm Drain
Structure #2 @ STA 22+11.91

Subject: 12" Top Slab Design
Designed by_Sivaji.S_ Date: 2/4/99

Elastic modulus of concrete: E. = 57000'.4?;2“2;»"-.‘,E;i

Sheet No_3 of _
Job No._40049.3_

File :_SL-STR2B.MCD _

Checked by Qzé Date: 5

E . =3.12:10%psi

Elastic modulus of steel: E 4 :=29000-ksi
E S F Cc
Modular ratio: n=— n=9.29 = k=036
E C . F S
For— |

) . k .
Effective depth factor: j=t- 3 j=0.88
Diameter of top main bars (#7): ¢ :=0.875-in Ay 0.60-in’
Diameter of bottom main bars (#86): ¢y =0.75-in Ay = 0.44-in?
Clear Cover to top reinforcement: Ct =2.0in+ 0.75-in
Clear Cover to bottom reinforcement: Cp =1.0-in'+ 0.75-in

, . be ,
Effective depth to top main steel: dy =ST-Cy- 5 d{=8.81"n

, : Pb :
Effective depth to bottom main steet: dp =ST-Cyp -~ 5 dp =9.88+in

: M| | 2
Area of steel required at top: Ast = i Ast =0.97 *in
shdy
Ast
Number of bars at top: NB T 5 NB T =1.61
t
Provide #7 bars @ 6" spacing at top.
. Mpr 5
Area of steel required at bottom: Asb = “_-}EME ft Asb =0.32+in
S
: : ‘ Asb '
Number of bars at bottom: NBjp - ASD NB p =0.74
Ap

Provide #6 bars @ 12" spacing at bottom.




HLA Infrastructure, Inc.

Title: Orangwood Avenue Storm Drain
Structure #2 @ STA 22+11.91

Subject: 12" Top Slab Design
Designed by_Sivaji.S_ Date:_2/4/99

UNITS: kip=1000-1bf TOL=0.01 ft=12.0-in
Ibf Ibf Ibf Ibf Ibf
Ifz— sfz— pef=—; - opsiz—s; pei=—;
A P ft? ft’ in® in®
. . . K .
kif= <P ksf= 5’.;3 kef= kif ksi=— kei= P
ft Cft ft in in’

SheetNo_1 of
Job No._40049.3_

File :_SLB-STR2.MCD_

Checked by %{’ Da’ce:‘Z 7

pft=1bf-fit
kft=kip-ft

CY =27

Design of Top Slab for Structure #2 at STA. 22+11.91 (Axis of Rotation is NE-SW) -

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) :

GS '=13.0-ft
TW :=12in
S:=GS-TW
ST :=12:in

DS :=ST- 0-in

SD :=63.3-in

P L1 = 16000-1bf

Width of the distributed area on top of slab: WD :=1.75-SD
Distribution Area for track wheel load (AASHTO 6.4.1): A :=(1.75-SD)?
‘ . PL1
" Live load on slab per unit width of slab: LL ::T
Impact factor: .
(From AASHTO Section 3.8.2.1) I:=1.0
From PCI Design Hand Book, Edition 4, Design Aid 11.1.5
Max. -ve Moment in Ib-ft per unit width of slab:
WD 2 25
= LL-S%-al-(6 - 8-al - 3-al
Factorais  °0 "8 LLN := ak( AL )

.

GS =156 *in

S=12-#

(Load on one rear wheel of truck)

WD =9.23+ft
A =8522-f°

LL =0.19-f 'kIf

LLN =3.34-ft L okft




HLA Infrastructure, Inc. Sheet No_2 of

Job No._40049.3_
Title: Orangwood Avenue Storm Drain

Structure #2 @ STA 22+11.91 File :_SLB-STR2.MCD_
Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_2/4/99 Checked by @5 Date: EZE 2

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

S- WD |LL-S%71 + 202 + 4-22°) i,
Factorais a2=-_ = LLP:=| ety LLP = 1.45-ft Lokft
2-S 24 |
DEAD LOAD MOMENTS
Concrete dead weight: DL gp .= ST-0.15-kef ‘DL g, =0.15 *kIf-ft"!
Wearing Surface DL g = 0-psf-1 ' DL g =0 kif-ft'!
Soil cover over the top slab: DL i} 1= SD-0.125-kef DL ¢o;} = 0.66-ft 'kiIf
Total dead load: W :=DL g + DL yg + DL goj] W =0.81 kif-ft !
(From LRFD-AISC 3-143)
. 1
Negative moment: My =35 5 W s? M N =9.71 kft-fr!
1
Positive moment: Mp =5 W-s? M p =4.86 kft-ft!
TOP SLAB:
Design Moments
Negative moment: M N :=-LLN- My M NT =-13.06 *kft-ft!
Positive moment: Mpr:=LLP+Mp Mpr=63kft-fr! .
MATERIAL PROPERTIES
Characteristic strength of concrete at 28 days: f o8 '=3000-psi
Allowable stress in concrete: F;=0.40-f og
(From BDDM SeCf'O” 1.3.2) use  Fg =if(F <1400psi,F ¢, 1400.psi)  F o =1200+psi
Use Grade 60 steel: Fgi= 20000-psi

- NOTE: BDDM Section 1.3.1 Reinforcement - All transverse deck reinforcing shall be desrgned 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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HLA Infrastructure, Inc. Sheet No_3 of

Job No._40049.3_
Title: Orangwood Avenue Storm Drain

Structure #2 @ STA 22+11.91 File :_SLB-STR2.MCD_
Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_2/4/99 Checked by Qé Date:3

Elastic modulus of concrete: E . 1= 57000 f;28}asx E . =3.12-10%psi
Elastic modulus of steel: E  :=29000-ksi
E S F [
Modular ratio: n == n =929 k =——— k =0.36
E Cc F s
F c _I-I_
. . k .
Effective depth factor: j=1- 3 j=0.88
Diameter of top main bars (#7): ¢ =0.875in A= 0.60-in>
Diameter of bottomn main bars (#6): 91, :=0.75in Ay = 0.44-in?
I Clear Cover to top reinforcement: C¢ =2.0-in
' Clear Cover to bottom reinforcement: Cy = 1.0-in
. : bt :
I - Effective depth to top main steel: dy =ST- Cy~ 5 d{=9.56"in
. , Py ,
Effective depth to bottom main steel: dp =ST-Cy- 5 dp =10.63+in
- [MNT] . 2
Area of steel required at top: Ast = —— - —ft Ast =0.93 *in
Ast

Number of bars at top: NB T 1= NB T =1.55

Provide #7 bars @ 6" spacing at top.

Il N
X
3

Area of steel required at bottom: Asb = L.t Asb =0.4+in’
. Fgjdy
: A
Number of bars at bottom: NBp - 5: NB g =0.92

Provide #6 bars @ 12" spacing at bottom.
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ngewood Lves
. e e oo O e
Shructure #2 @

Ibf Ibf Ibf
plfz—ﬂ— psf=— pcfz-ﬁ—3
kif= S ksf= P kef= <P

ft ﬁz ft3

STRUCTURE #2 @ STA. 22+11.91

Dimensions
Clear height between top and bottom slabs:
Thickness of top slab:
Thickness of the bottom siab:
Active Equivalent fluid pressure at rest:
Passive Equivalent fluid pressure:
Depth of surcharge:
Total height of wall :
Coefficient of friction for sliding: '

wall thickness :

Soil Forces on Wall

Height of soil pressure prism along the wall:
Active soil force along the wall pre LF:

Passive soil force along the wall pre LF:

Ibf Ibf
psi57—2 pei=- 3 pft=1bf-ft
m . in
ki ki
ksi=z— kei=—0 kft=kip-ft
in in
H, =896t
tts = 14'in
ths = 18-in
EFP = 55-pcf
EFP p = 0-pcf
SD = 65.3-in+ t g SD =6.608-ft
haw “He+tis+ ths h 4y =11.627-ft
p=0.40
tw .= 12:in
H:=H, H=8.96-f
1
q :=SD-EFP-H+ EFP-H2~§ : q =5.464KIf
~ 2 1 —q.
qp =EFP,H:5 , qp =0kIf

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

Moment along wall per LF (As a beam):

S oien, g re o emen ok
rpd By Bivail B Dhecked by

_ H? H H I
Mg = SD-I-:FP-ﬁ + EFP'T'E vM s =441t “kft
R Sheet 1




Material Properties

Allowable stress in reinforcing steel:
Elastic modulus of reinforcement:
Allowable stress in concrete:

Allowable working stress in concrete:
Elastic modulus of concrete:

Modular ratio: n
E C

Effective depth factor;
Unit weight of concrete:

Moment due to soil pressure on wall:

Design

Fg  24000-psi
Eg 29-10%psi
f028 3000-psi »

fo 04f g

Ec 57000- fopg psi

Moment due to soil pressure on wall at bottom slab:

HZ
Mo SD'EFP-12 EFP

Cover to main reinforcment:
Diameter of main reinforcement (#5):

Depth to main reinforcement;

Steel required per LF;

provide #5 bars @ 12"

d. -2-in

dp 0.625in

Mg
Fgjd

Ast

B TALE s e
ARG Wal-sirZomord

F¢ 0.4'fc28

f o =1200psi

E . =3122.02 *ksi

n =9289
k=0.317

j=0.894

Mg =441 f “kft

M ¢ =4.41-ft bkft

Ap  031-in?

d =9.688"in

Ast =0.255'ft Lin?




Design width: . b 12:in

Spacing of bars: ' s 12-in
b

Area of reinforcing steel per design width: As Ay s A¢ =031 in?

A

Reinforcement ratio: P bg p =0.2667%
1

Balanced ratio: 1T ) Fs =0.793-%

alanced ratio: P 2F, nF pp=0.793-%

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

CHECK REQ'D CRACKING MOMENT CAPACITY

£, 7.5 feg psi f, =410.792 ‘psi
 btw’ . 4
I 12 1=1728"in
Lfp kft
- _ —441-f L
Mer 0 smwb 12M ¢ =11.83- My =441 ft Lkt

DESIGN STRESSES AASHTO 8.17.1.2

2
k' "np’ 2np nyp k =0.249
. _ kft
mmax if M »>1.2-M errMg2,1.3M 2 A mmax =5.73 4
mmax'b £ =25614.56 psi F ; = 24000 -psi
P = . » l 1 * l
S A S.J.d . S p S P
£ 2-mmax
¢ kjd? f . =549.25 -psi " F . =1200"psi
Designed by_Sivaji, S._Checksd by__ 2EBG Walstrdmad Bheat 2
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HLA Infrastructure, Inc.

Title: Orangewood Avenue Storm Drain
Structure #2 @ STA 22+11.91

Subject: Floor Slab Design

Designed by_Sivaji.S_ Date:_2/2/99

Sheet No_1_of _
Job No._40049.3_

File :_FiIr-str2.mcd_

Checked by éZi Date:; ?9

UNITS: kip=1000-1bf TOL=0.01 ft=12.0-in
" Ibf Ibf ._Ibf ._Ibf pft=1bf -ft
pif=— sf=— cf= psi=—; pei=—
ft P £ P ft in? in®
A kft=kip-ft
_kip _kip ~ ._kip ._kip
klf:_ﬁ— ksf=-f? kaZ ksi -';;17 kCI —-in—3 Ccy = 27&)
Desian of FLoor Slab for Structure #2 at Sta. 22+11.91
Span length c/c: GS:=13.0-ft GS =156 +in
Wall width: TW '=12-in
Effective span between walls (AASHTO_9.6): S:=GS- TW S=12+f
Actual thickness of the Floor slab: ST =12:in
(From BDDM Section 1.3.2)
Design thickness of the Floor slab: DS :=ST- 0-in
Depth of sail cover over box: SD :=65.3-in
Actual thickness of the top slab: TS :=12:in
Height of wall(between slabs): HW = 8.96-ft
Perimeter Length of the box: PL =(13-fi+ 11.5-1)-2 PL =49+t
Total bearing area of the box: BA = 14-f12.5-f BA =175-f2

DEAD LOAD MOMENTS

Concrete dead weight from slabs:
Concrete wall:

Weight sqil replaced by shaft:
Soil cover over the top slab:

Total dead‘ load:

DL g = (TS+ ST)-BA-0.15-kef
DL} :=PL-TW-HW-0.15-kef

== n. . 2. .‘
DL s ‘= SD--(4-£)%0.125-kef
DL go; 1= SD-BA-0.125-kef

DL =DL gy, + DL ) - DL wg+ DL ¢

DL g1 =52.5 *kip
DL, = 65.86 *kip
DL s =8.55 *kip
DL 45 = 119.04 *kip

DL =228.84 -kip




HLA Infrastructure, Inc.

Title: Orangewood Avenue Storm Drain
Structure #2 @ STA 22+11.91

Subject: Floor Slab Design

Designed by_Sivaji.S_ Date:_2/2/99

Total weight of water in the box:

Live Load mement paralle to Traffic:

(From AASHTO Sections 3.24.3 & 3.24.3.1) :

Total DL Bearing pressure on floor slab per unit width: W :=

(From LRFD-AISC 3-143)

Negative moment:
Positive moment:
FLOOR SLAB:

Design Moments

Negative moment:
Rositive moment:

MATERIAL PROPERTIES

Characteristic strength of concrete at 28 days:

Allowable stress in ¢concrete:;
(From BDDM Section 1.3.2)

Use Grade 60 steel:
Elastic modulus of concrete:

Elastic modulus of steel:

es]
7

I.

Modular ratio: _ n:

[e]
¢}

Effective depth factor:

Sheet No_2 of _
Job No._40049.3_

File :_Flr-str2.med_

Checked by@i' Da‘ce:3 Z

HL .= BA-HW-64-pcf - PL-HW-TW-64.pcf HL =72.25kip

Py =16000-1bf (Load on one rear wheel of truck)

DL-HL+Py,
—Ba W=181%ksf <1.5ksf OK
1 2 _ a1
MN‘—ﬁ'\V'S MN—21.74 kft-ft
] 2 -1
Mp = WS M p =10.87 kft-ft
MNT =-My M NT =~21.74 *kft-ft!
Mpr:=Mp M pr = 10.87kft-ft'!
fC28 '=3000-psi
FC = 0.40'fc28
use  F=if(F <1400psi,F ¢, 1400-psi)  F o =1200-psi

F ¢ :=24000-psi
E ¢ := 57000-, [f .og-4/psi B¢ =3.1210%psi

E ¢ :=29000-ksi

n=929 k= k=032

j=0.89




HLA Infrastructure, Inc. SheetNo_3 of
Job No._40049.3_
Title: Orangewood Avenue Storm Drain
Structure #2 @ STA 22+11.91 File :_FlIr-str2.mcd_
Subject: Floor Slab Design
Designed by_Sivaji.S_ Date:_2/2/99 - Checked by&é' Date: f
Diameter of top main bars (#6): 9 :=0.75-in Ay = 0.44-in
Diameter of bottom main bars (#6): 0 =0.75-in Ay = 0.44-in’
Clear Cover to top reinforcement: C;:=2.0in
Clear Cover to bottom reinforcement; Cp -=3.0:in
: . be :
Effective depth to top main steel: dy=ST-Cy-~ 5 d;=9.62in
. : bo :
Effective depth to bottom main steel: dp =ST-Cyp- -5 dy, =8.63%in
M P 2
Area of steel required at top: Ast =L —ft Ast =0.63 *in
Fgjdy
' Ast
Number of bars at top: -NBT = NB T =144
A :

Provide #6 bars @ 12" spacing at top.

Arca . M NT| 2
Area of steel required at bottom: Asb = —ft Asb =141 +in
Fgjdy
: Asb
Number of bars a.t bottom: _ NBp = Sb NB g =32

Provide #6 bars @ 6" spacing at bottom.
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HLA Infrastructure, Inc.

Title: Orangwood Avenue Storm Drain
Structure #3 @ STA 33+89.45

Subject: 12" Top Slab Design
Designed by_Sivaji.S_ Date:_3/11/99_

UNITS:  kip=1000-1bf TOL=0.01 ft=12.0-in
Ibf Ibf Ibf Ibf Ibf
pif=— sf=— pef=— psiz=— peiz=—
fi P 73 in? in®
. . . y .
kif= P ksfzﬁﬁ-’ kcfzkg ksiz—r kei =P
ft ft2 it in in®

Sheet No_1_of
Job No._40049.3

File :_SL-STR3B.MCD _

Checked by ﬂ[f Date:

pfi=Ibf-ft
kft =kip- ft

CY :=27-/°

Design of Top Slab for Structure #3 at STA. 33+89.45 (Axis of Rotation is NW.-SE)

Span length c/c:
Wall width:

Effective span between walls (AASHTO_9.6):

Actual tﬁickness 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) :

GS =133t
TW =12:in
S:=GS-TW
ST :=12:in

DS :=ST- 0-in

SD :=36.8:in

P11 =16000-1bf

Width of the distributed area on top of slab: WD :=1.75-SD
Distribution Area for track wheel load (AASHTO 6.4.1): A:=( 1.75-SD)2
. Lo : PL
Live load on slab per unit width of slab: LL =
Impact factor:
(From AASHTO Section 3.8.2.1) I=10
From PCI Design Hand Book, Edition 4, Design Aid 11.1.5
Max. -ve Moment in Ib-ft per unit width of stab:
WD 2 . 2
= LL-S*al-(6 -'8-al - 3-al
Factor a is al S LLN = 2 ( 7 2 2 )-I

GS =159.6-in

(Load on one rear wheel of truck)

WD =537t
A =288

LL =0.56ft *kIf

LLN =5.92+ft Lkft



HLA Infrastructure, Inc. Sheet No_2 of

Job No._40049.3_
Title: Orangwood Avenue Storm Drain
Structure #3 @ STA 33+89.45 File ._SL-STR3B.MCD_

Checked byﬂ Date:éZZZ

Subject: 12" Top Slab Design
Designed by_Sivaji.S_ Date:_3/11/99_

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

Factorais a2 :—SLZ\SX—D LLP = | L1+ 22;2 + 427 ’Iii LLP =6.59-ft "kt

DEAD LOAD MOMENTS

Concrete dead weight: DL g, :=ST-0.15-kef DL SL =0.15 kIf-fr !

Wearing Surface DL g := 0-psf-1 DL wg =0 kif-ft!

. - :

Soil cover over the top slab: DL ¢pi1 1= SD-0.125-kef DL g5 =0.38+ft "*kIf

Total dead load: ” W :=DL g + DL yg+ DL ¢ W =0.53kIf-ft !

(From LRFD-AISC 3-143)

Negative moment: | My ::Tli-w-s2 M =6.72 *kft-ft'!

Positive moment: _ Mp 12713'“"52 ' M p =3.36 *kft-f'!
TOP SLAB:
Design Moments

Negative moment: . MNT = LLN- My M NT =-12.65 *kit-ft"!

Positive moment: | Mpr:=LLP+Mp M pr =9.95 *kft-fi'!
MATERIAL PROPERTIES

Characteristic strength of concrete at 28 days: f 28 :=3000-psi

Allowable stress in concrete: ~F ¢ =0.40-f g

(From BDDM Section 1.3.2) use  Fi=if(Fc<1400-psi,F ¢, 1400-psi)  F = 1200+psi

Use Grade 60 steel: F § :=20000-psi

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: Orangwood Avenue Storm Drain
Structure #3 @ STA 33+89.45

Subject: 12" Top Slab Design
Designed by_Sivaji.S_ Date:_3/11/99_

Elastic modulus of concrete:

Sheet No 3 of
Job No._40049.3

File :_SL-STR3B.MCD __

Checked by % Date:?l/??

E . =3.12:10%psi

Elastic modulus of steel: E ¢ .=29000-ksi
Eg ’ Fe
Modular ratio: n.=— n=929 k=036
E. Fg
F ct T
. . k .
Effective depth factor: : j=1- 3 j=0.88
Diameter of top main bars (#6): 94 :=0.75in A= 0.44-in?
Diameter of bottom mabin bars (#5): ¢y, :=0.625-in Ap = 0.31-in® -
Clear Cover to top reinforcement: C; =2.0:n
Clear Cover to bottom reinforcement: Cp = 1L0in
. : P :
Effective depth to top main steel: dy =ST-Cy~ 5 d;=9.62+in
. : b :
Effective depth to bottom main steel: dp =ST-Cy- 5 dp =10.69+in
| ; lM N ’ . 2
Area of steel required at top: Ast iz — - Ast =0.9¢in
Fgjdy
. . Ast
Number of bars at top: : NB:= “ NB 1 =2.03
t
Provide #6 bars @ 6" spacing at top.
. MpT 2
Area of steel required at bottom: Asb =—— . —ft Asb =0.63 *in
Fgjdy
: A
Number of bars at bottom: NB g - Asb NB g =2.05

Provide #5 bars @ 6" spacing at bottom.




Designed by Sivail.S_ Date: 2/9/8%

UNITS: kip = 1000-1bf TOL=0.01
Ibf Ibf Ibf
plf:—ﬁ— psf:—f—ti . pcf:¥
klfzﬂ ksf= kip kcfsklg
ft £2 £

STRUCTURE #3 @ STA. 33+89.45

Dimensions
Clear height between top and bottom slabs:
Thickness of top slab:
Thickness of the bottom sab:
Active Equivalent fluid pressure at rest:
Passive Equivalent fluid pressure:
Depth of surcharge:
Total height of wall :
Coefficient of friction for sliding:

wall thickness :

Soil Forces on Wall

Height of soil pressure prism along the walk:
Active soil force along the wall pre LF:

Passive soil forcé along the wall pre LF:

Checksd by

Ibf Ib
psia—i pci=— pft =Ibf-ft
in in’
ki ki
ksis—g keci= IE) kft =kip-ft
in in”
H.:=11.933-ft
ttS :=12-in
tps = 18-in
EFP '=55-pef
EFP p = 0-pef
SD:=36.8-in+tg SD =4.067-ft

haw ZHe+ tis+ t s h gy = 14.433+ft

1 =040

tw = 12:in

H'=H_ H=11.933f

. , 1

q '=SD-EFP-H + 15171>~1-12~§ q =6.585KkIf
-~EFP_.H) =0 kIf

dp == p™3 9p~ |

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

é {}a?fefzz % 2

Sheet 1_

' H? H® H -
Moment along wall per LF (As a beam): Mg i=_SD-EFP-ﬁ + EFP'T'E M =7.327-ft Lkft
- Designed by_Sivaji, S._Checksd by 2/9/88 Waﬁsfr&‘.‘mcd
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tie: Orangew :
Structure #3 @ 8TA. 33+

Material Properties

Allowable stress in reinforcing steel:
Elastic modulus of reinforcement:
Allowable stress in concrete:
Allowable working stress in concrete:

Elastic modulus of concrete:

Eg

Modular ratio: n
E [

Effective depth factor:
Unit weight of concrete:

Moment due to soil pressure on walil:

Design

¢ m o~ PR
AYENIUE SOw Lraiin

Fg 24000-psi
Eg 29-10%psi
fog +3000-psi

f, 0.4-f0g

E. 57000- fepg- psi

Moment due to soil pressure on wall at bottom slab:

HZ
Mgy « SD-EFP-, - EFP

Cover to main reinforcment:
Diameter of main reinforcement (#6):

Depth to main reinforcement;

-Steel required per LF:

' provide #6 bars @ 12"

Besigned by__Sié'aji, S.. Checiked by

B’ H

2 10
d. "2:in
dp  0.75in
'MSZ

Ast - Fs~j-d

2/6/98 Wal-str3.mcd

Fc ’ 0.4'f028

f . =1200psi

E . =3122.02 *ksi

n=9289
k =0.317
j=0.894

Mg =7.327ft “kft

M ¢ =7.327-ft Lkft

Ay 044.in®

d=9.625n

Ast =0.426ft Lin?
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™

e Drangewood Avenue Storm Drain

Vinfrastructurs, Inc,

Structure #3 @ STA. 33+88.45

subject: Wall Design

Designed by_SivailS_ Dats: 2/8/88 Checked %y%{ Dat

Design width: b  12:in
Spacing of bars: s 12:in
b
Area of reinforcing steel per design width: Ag Ay s A =0.44in?
A S
Reinforcement ratio: P b p=0381"%
F Fy |
Balanced ratio: ey s = 0.793 %
alanced ratio: Pb 2Fs’v " nF, pPp=0793%

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

CHECK REQ'D CRACKING MOMENT CAPACITY

fr 7.5 feg psi f, =410.792 *psi
b-tw’ »
Iy 1=1728 in
If, -
= N - -
Mer o5web 12M ¢ =11.83 ¢ Mg =7.327ft Lkt

DESIGN STRESSES AASHTO 8.17.1.2

k. . .np: - 2np np k =0.304
L o kft

mmax = ifiM 5>1.2M [,M 7,1.3-M ¢ - mmax =9.53 &
£, = Tmexd £ =30180psi F , =24000-psi

g F As_jd s psi | s ps
¢ 2-mmax

¢ k+j .Vd2 f. =756.99 *psi _ F . =1200-psi

Designed by_Sivaji, S._Checksd by ' 2/5/88 Wal-str8.mcd

Sheet
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HLA Infrastructure, Inc. Sheet No_1 of

Job No._40049.3"
Title: Orangewood Avenue Storm Drain

Structure #3 @ STA 33+89.45 File :_Flr-str3.mcd_

Checked by @:‘é Date: 3 9

Subject: Floor Slab Design
Designed by_Sivaji.S_ Date: 2/9/99

DEAD LOAD MOMENTS

Concrete dead weight from slabs:
Concrete wall:

Weight soil replaced by shaft:
Soil cover over the top slab:

Total dead load:

DL g :=(TS = ST)-BA-0.15-kef
DLy := PL-TW-HW-0.15-kef
DL s := sng-(4~ﬁ)2-o.125~kcf

DL go;1 := SD-BA-0.125-kef

DL :=DL gy + DL 1 - DLws~-DL

UNITS:  kip=z1000-1bf TOL=0.01 ft=12.0-in '
tbf f Ibf . Ibf ’ . Ibf =1bf
plf=— psf= I% pef= ot psi= f L pfi=Ibf ft
ft ft o in” in’
kft=kip-ft
_kip _kip _kip ._kip s Kip
klf= _?t— ksf=¥ kcfz'—f;j ksl—i—nz‘ kCl—;]-:,: CY - 27-ﬁ"
Design of FLoor Slab for Structure #3 at Sta. 33+89.45
Span length c/c: GS:=13-ft GS =156+in
Wall width: TW :=12-in
Effective span between walls (AASHTO_9.6): $:=GS- TW S=12-ft
Actual thickness of the Floor slab: ST :=18-in
(From BDDM Section 1.3.2)
Design thickness of the Floor slab: DS :=ST- 0-in
Depth 6f soil cover over box: SD :=36.8-in-
Actuai thickness of the top slab: TS :=12:in
Height of wall(between slabs): HW :=11.933-ft
Perimeter Length of the box: PL = (13-ft -+ 15.5-ft)-2 PL =57-f
Total bearing area of the box: BA = 14-ft-16.5-ft BA =231-f*

DL g1, = 86.62kip
DL 1 =102.03 *kip

DL WS = 4.82 ‘kip

DL g4 =88.55kip

DL =272.39kip




HLA Infrastructure, Inc.

Title: Orangewood Avenue Storm Drain

Structure #3 @ STA 33+89.45
Subject: Floor Slab Désign

Designed by_Sivaji.S_ Date:_2/9/99

Total weight of water in the box; HL .

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

SheetNo_2 of _
Job No._40049.3_

File :_Fir-str3.mcd_

Checked by QZ& Date: % é E

= BA-HW-64-pcf - PL-HW-TW-64-pcf =132.89 kip

P11 =16000-1bf (Load on one rear wheel of truck)

DL+HL+Py14
Total DL Bearing pressure on floor slab per unit width: W ::‘T W =1.82ksf
‘ <1.5ksf O.K.
(From LRFD-AISC 3-143)
Negative moment: My = .17 W-§? My =21.88kft-fr !
1

Positive moment: Mp =57 W-s? M p =10.94kfi-fi"!
FLOOR SLAB:
Design Moments

Negative moment: MNT =-My M NT = —21.88 *kfi-ft !

Positive moment: Mpr:=Mp M pr =10.94 *kfi-ft}

MATERIAL PROPERTIES

Characteristic strength of concrete at 28 days:

Allowable stress in concrete:
(From BDDM Section 1.3.2)

f o8 1=3000-psi

F.=0.40-f»g

use  F:=if(F<1400-psi,F ¢, 1400-psi})  F=1200-psi
Use Grade 60 steel: F 4 :=24000-psi
Elastic modulus of concrete: '=57000-, czg «jp51 E . =3.12:10%psi
Elastic modulus of steel: s '=29000-ksi
Eg Fe

Modular ratio: D= n =929 k= — k=032

C S

Fo+ -
. ‘ . k .

Effective depth factor: ji=1- 3 j=0.89



HLA Infrastructure, Inc.

Title: Orangewoo'd Avenue Storm Drain
Structure #3 @ STA 33+89.45

Subject: Floor Slab Design
Designed by_ Sivaji.S_ Date:_2/9/99

SheetNo_3 of
Job No._40049.3_

File :_FlIr-str3.mcd_

Checked by Q’é Date:3,

/

Diameter of top main bars (#6): ¢, :=0.75:in A= 0.44-in®

Diameter of bottom main bars (#6): bp =0.75-in Ay 1= 0.44-in

Clear Cover to top reinforcement: C; =2.0:n

Clear Cover to bottom reinforcement: Cp =3.0:n

. . be ,
Effective depth to top main stesl: ©dy=ST-Cy- > d¢=15.63¢in
b

Effective depth to bottom main steel: dp =ST-Cp- -

{Mp
Area of steel required at top: Ast =4 —l
Fgjdy
Ast
Number of bars at top: NB T := i
t
Provide #6 bars @ 12" spacing at top.
. MNT]
Area of steel required at bottom: Asb 1= — < —-ft
Fgjdy
: Asb
Number of bars at bottom: . NBg = S

Provide #6 bars @ 6" spacing at bottom.

dp =14.63¢in

Ast =0.39 *in?

NB 1 =0.89

Asb = 0.84 +in?

NBp =19
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Orangewood Ave Storm Drain, Phase 3
Structure #4, @ STA 81+55.00

ftem . ‘ No. | Length | Length | Weight per | Total Wt.| Weight
No. | Description Bars| inmm | inft | Linfeet | inLlbs | inKgs Remarks
Bottom Slab
1 |#5 @ 12 inches Top mat 6 5.00 1.043 31.29] 14.19|E_W Dir.
2 |#5 @ 12 inches Bot. mat 6 10.00 1.043 62.58| 28.39/E_W Dir.
3 |#5 @ 12 inches Top mat 4 6.50 1.043 27.12| 12.30{N_S Dir.
4 |#5 @ 12 inches Bot. mat 6 11.00 1.043 68.84) 31.22iN_S Dir.
5 |2-#6 in Drop Footing 4 10.00 1.502 60.08] 27.25|E_W Dir. & N_W Dir.
Wall .
1 |#5 @ 12 inches on Wall to full Ht. 40 4.00 1.043] 166.88| 75.70|Vertical
2 [#5 @ 15 inches in wall 10 38.00 1.043| 396.34] 179.78
3 |Hoop Bars at 42 "Pipe openings 2 17.18 1.502 51.61 23.41
4 |Hoop Bars at 27" Pipe openings 2 6.00 1.502 18.02 8.18
Grate 0.00
1 2" x 1/5" Bars @ 6" Spacing 11 4.30 3.4 160.821 7295
2 JANGLES : 6 5.00 7.2f 216.00] 97.98
3 {Miscellaneous 20.00 9.07
Total 1279.568] 580.42

Page 1 3/25/99




Ibf Ibf Ibf

plf:—ﬁ- pSf:_? pcf:§
. ) .

kif= P ksf= P kef=XiP
ft £ >

STRUCTURE #4 WALL DESIGN @ STA. 81+55

Dimensions
Clear height top of bottom slab:
Thickness of top slab:
' Thickness of the bottom slab:
Active Equivalent fluid pressure at rest:
Passive Equivalent fluid pressure:
Depth of surcharge:
Total height of wall :
Coefficient of friction for sliding:

wall thickness :

Soil Forces on Wall

Height of soil pressure prism along the wall:
Active soil force along the wall pre LF:

Passive soil force along the wall pre LF:

. Ibf . Ibf
psiz=— pci=—
in in
ki ki
k51z—15 kci= l?
in” in’
H, =4.50-ft
ttS :O'in
tpg = 12-in
EFP :=55-pcf
EFPp =0-pcf
SD:=0-in+t ts

haw =He+tyg+tpg
p =040

tw = 10-in

H:=H,

1
q:=SD-EFP-H + EFP-HZ-E

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

Moment along wall per LF
(As a cantilever beam):

.'— ‘ - 2-1

qp =EFP, H 5
M :=SD-EFP i EFP S
s 1z Py

pft=ibfft
kfi=kip-ft
SD=0-ft
h oy =55ft
H=451
q =0.557kif
qp =0-kIf




-

Material Properties

Allowable stress in reinforcing steel:
Elastic modulus of reinforcement:
Allowable stress in concrete:

Allowable working stress in concrete:

Elastic modulus of concrete:

Eg

Modular ratio: n
E [of

Effective depth factor:
Unit weight of concrete:

Moment due to soil pressure on wall:

Design

F¢  24000-psi
E; 29-10%psi
3000-psi

feos

fc 0.4-f028

E. 57000- fyg psi

Moment due to soil pressure on wall at bottom slab:

HZ
Mgy SDEFP-) EFP

Cover to main reinforcment:
Diameter of main reinforcement (#5):

Depth to r_na’iri reinforcement;
Steel required per LF:

provide #4 bars @ 12"

. s . sr s an ey
Lauy e pened B i Fe g g £ & i
ii@m?.{ﬁff?&‘-‘»? O 2ivafl, o L.hEy

H H

273

f
K c
Fg
fe n
) k
J 3
Yo 150-pcf
Mg Mg
de * 2¢in
dp 0.625-in
dp
d tw d s
Ast Mg
S .
Fgjd

Y
STILL YA st g e g
L2 38 Weniestra o

F ¢ 0.4'f028

fo =1200-psi

E . =3122.02 ksi

n=9289
k =0.317
j=0.894

Mgy =0.835ft Lkft

Mg, =0.835-ft Lkt

Ay 031-in?

d =7.688-in

Ast=0.061:ft in?




-

itie: Orangewood

{5}
e
o
9
)
e
&
g
(]
&
%k
L

Design width: b 12:in
Spacing of bars: s 12-in
Area of reinforcing steel per design width: A s A b‘ls)
A S
Reinforcement ratio: P b
1
Balanced ratio: Pp ;i : 1 n}-:Fsc

-sted omodd

Checksd by% ) i’i‘aa} E 2

A¢=031"in?

p=0336%

Py, =0.793%

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

' CHECK REQ'D CRACKING MOMENT CAPACITY

f, 7.5 feg psi £, =410.792 “psi

btw’ .4
I 12 I1=1000"in
Lf, kft
M, 0.5-tw-b 1.2M o =822~ &
DESIGN STRESSES AASHTO 8.17.1.2
k = “mp - 2mpnp k =0283

mmax  if M »>>1.2M Mg, 1.3M ¢

mmax-b .
fg Agjd fg=611436psi
2-mmax
¢ k.j;dzbv fo=1452-psi

Phesarimrroel B fvoii Dhorloort by
Lromigned by Sivail, 8. TChecke:d by

M =0.835ft bkft

kft
mmax =1.09- a

F  =24000 psi

F . =1200psi

L% Fuy m
Sheat 3




Titde: Orangewood Avenue

Structures #4 @ 87

Subject: Wall Design :
Designed by_Sivaji.8_ Date:_2/8/88_ Checked b“% i _ u&‘e} __??

CHECK SHEARING STRESSES

q=0.557ft Lkip

. v .
q L psi c _ psi
C bd v =6.04 =0.11

feog psi-ft

v
Allowable Shearing Stress

.d .
Vall 0.9 fepg psi 1100-p- % psi : v 4 = 50.87-psi
S

val 095 feg psi V ai = 52.03 psi

~ Lk P TR BT T SPVTY R o
& }::”’3;11, B 25858 /?12;"»&.}“4,:’?3%{? i




" Total bearing area of the box:

HLA Infrastructure, Inc.

Title: Orangewood Avenue Storm Drain
Structure #4 @ STA 81+55

Subject: Floor Slab Design

SheetNo_1_of _
Job No._40049.3

File :_FLR-STR4.MCD_

Date%é&

Designed by_Sivaji.S_ Date:_2/9/99 _ Checked by
UNITS: kip =1000-1bf TOL=0.01 ft=12.0-in
Ibf Ibf Ibf . Ibf . Ibf pft=1bf-ft
If=— sf=— cfs— psi=— peiz=—
PR P £t P s in? in’
kft=kip-ft
_kip _kip _kip ._kip ._kip
klf:T ka:P ka=—ft—3 kSl_;;f kCl— ln3 CY = 27ft"
Design of FLoor Slab for Structure #4 at Sta. 81+55
Span length c¢/c: GS :=5.0-ft " GS=60-in
Wall width: TW :=10-in
Effective span between walls (AASHTO_9.6): $:=GS-TW S=4.17-ft
Actual thickness of the Floor slab: ST :=10-in
(From BDDM Section 1.3.2)
Design thickness of the Floor slab: DS :=ST- 0-in
Depth of soil cover over box: | SD :=0.0-in
Actual thickness of the top slab: TS :=0-in
Average Height of wall (between slabs): HW :=4.0-ft

Perimeter Length of the box: PL :=(4.833-ft + 5.833-ft)-2

BA := (5.667-ft)-(6.667-ft)

DEAD LOAD MOMENTS

Concrete dead weight from slabs: DL gy, :=(TS + ST)-BA-0.15-kef

Concrete wall:
Weight soil replaced by shaft:
Soil cover over the top slab:

Total dead load:

DL ) :=PL-TW-HW-0.15-kef

DL g = SD7-(5-R)%0.125kef

DL ¢4 := SD-BA-0.125-kcf

DL :=DL g1, + DL ) - DL g+ DL 401

PL =21.33ft

BA =37.78-fi2

DL gy =4.72kip
DL \,; =10.67 *kip
DL s =0-kip
DL ¢o;1 =0-kip

DL =15.39+ip



HLA Infrastructure, Inc. Sheet No 2 of

Job No._40049.3_
Title: Orangewood Avenue Storm Drain

Structure #4 @ STA 81+55 File :_FLR-STR4.MCD _
Subject: Floor Slab Design
Designed by_Sivaji.S_ Date:_2/9/99 Checked by % Date}
Total weight of water in the box: HL =BA-HW-64-pcf- PL-HW-TW-64-pcf  HL =5.12 *kip
Total DL Bearing pressure on floor slab per unit width: W ::ELB;JhAPE W =054ksf <1.5ksf O.K

(From LRFD-AISC 3-143)

1
Negative moment: My = ﬁ-W-S2 My =0.79 kft-fr !
1
Positive moment: Mp =y W-S? M p =0.39 kft-ft !
FLOOR SLAB:

Design Moments
Negative moment: ’ MyT =-My M NT =-0.79 *kft-ft'!
Positive moment: MpT:=Mp M pr =0.39 *kft-ft!

MATERIAL PROPERTIES

Characteristic strength of concrete at 28 days: f o8 :=3000-psi

Allowable stress in concrete: ‘ F=0.40-f og

(From BDDM Section 1.3.2) use  Fi=if(F o<1400-psi,F ¢, 1400-psi)  F o =1200-psi

Use Grade 60 steel: F 4:=24000-psi
Elastic modulus of concrete: E ¢ :=57000-, /f cpg-+/psi E .= 3.12+10%psi
' Elastic modulus of stee: E  :=29000-ksi

E S F c

Modular ratio: e n =929 k= k =032
E c F S

4 . k .
Effective depth factor: jo=1- 3 j=0.89




HLA Infrastructure, Inc.

Title: Orangewood Avenue Storm Drain
Structure #4 @ STA 81+55

Subject: Floor Slab Design
Designed by_Sivaji.S_ Date:_2/9/99

Diameter of top main bars (#5): ¢y -=0.625in
Diameter of bottom main bars (#5): ¢y =0.625-in
Clear Cover to top reinforcement: C; =2.0in
Clear Cover to bottom reinforcement: Cy =3.0-in
, . bt
Effective depth to top main steel: dy{:=ST-C,- 5
b

Effective depth to bottom main steel: dp =ST- Cy- -

. M|
Area of steel required at top: Ast [T o s o
Fgjdy
Ast
Number of bars at top: NBT:= s
t
-Provide #5 bars @ 12" spacing at top.
o M N
Area of steel required at bottom: Asb === I
Fgjdp
Number of bars at bottom: NB o = Asb
B~ Ap

Provide #5 bars @ 12" spacing at bottom.

Sheet No_3_of
Job No._40049.3

File :_ FLR-STR4.MCD_

Checked byzz; ’ Date}. ?f

A, =031-in’

Ay =0.31-in?
d=7.69¢in
dy, =6.69¢in

Ast =0.03 *in®

NB T =0.09

Asb =0.07 *in?

NB g =021
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Orangewood Ave Storm Drain, Phase 3
Structure #6, @ STA 12+49.60

ltem - No. | Length'| Length | Weight per} Total Wt.| Weight
No. Description Bars| inmm | inft Linfeet | inLbs | inKgs Remarks

Top Slab

1 |#5 @ 12 inches T&B 18 15.00 1.043] 281.61| 127.74{SE_NW Dir.

2 |#5 @ 12 inches T&B ‘ 22 10.50 1.043] 240.93| 109.29|NE_SW Dir.

3 [#5@ 12in 1 foot wall 5 11.75 1.043 61.28| 27.79|SE_NW 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
Lower Floor Slab

1 |#5 @ 12 inches Top mat 24 11.75 1.043| 294.13] 133.42|SE_NW Dir.

2 [|#6 @ 6 inches Bot. mat 48 13.00 1.502| 937.25] 425.14|SE_NW Dir.

3 |#5 @ 12 inches Bot mat 24 5.00 1.043| 125.16| 56.77{SE_NW Dir.

4 |#5 @ 12 inches Top & Bot mats 21 _ 19.00f - 1.043| 416.16| 188.77|NE_SW Dir.

6 |#6 @ 6 inches at Drop Footing 21 6.50 1.043}F 142.371 64.58|NE_SW Dir.
Upper Floor Slab

1 |#5 @ 12 inches Top mat 11 16.00 1.043] 183.57] 83.27[SE_NW Dir.

2 [#6 @ 12 inches Bot. mat 10 16.00 1.502| 240.32] 109.01|{SE_NW Dir.

3 |#5 @ 12 inches Bot mat 16 12.00 1.043| 200.26] 90.84|NE_SW Dir.

4 |#5 @ 12 inches Top 16 13.00 1.043] 216.94] 98.41[NE_SW Dir.
SE_NW Walls

1 |#6 @ 12 inches on Wall to full Ht. 21 13.00 1.502| 410.05; 186.00}Vertical

2 |#5 @ 12 inches in External Wall 11 12.00 1.043] 137.68] 62.45{Vertical

3 [#5 @ 12 inches in inter. Wall 22 10.00 1.043| 229.46| 104.08(Vertical

4 j#6 @ 12 inches in wall 26 14.50 1.502| 566.25| 256.85|Horizontal SE-NW

5 |#5 @12 inches in inter. wall 20 14.50 1.043] 302.47| 137.20|Horizontal E-W

Qnty3 : Page 1 3/25/99



Orangewood Ave Storm Drain, Phase 3
Structure #6, @ STA 12+49.60

ltem , - No. | Length | Length | Weight per | Total Wt. Weigﬁt
No. Description Bars| inmm in ft Lin feet inLbs | in Kgs Remarks
NE_SW Walls _
1 |#6 @ 12 inches on Wall to full Ht. 28 13.00 1.502| 546.73| 248.00Vertical
2 |#6 @ 12 inches in Side Walls 144 9.00 1.502| 1946.59| 882.97|Vertical
3 |#5 @ 12 inches in Inter. Wall 39 35.00 1.043| 1423.70 645.79|Horizontal
4 |#6 @ 12 inches in wall 28 14.50 1.502] 609.81| 276.61|Horizontal NE-SW
5 |2-#6 Hoop Bars @ Each Opening 4 | 42.00 1.56021 252.34| 114.46
6 |2-#5 x 3'-0" Diagonal Bars 8 3.00 1.043 25.03| 11.35
7 |2-#4 Bars around Square Opening | 8 4.25 0.668 22.71 10.30
Step & Cut-off Walls
1 |9-#4 Bars ’ 9 16.00 0.668 96.19| 43.63|Horizontal
2 |#4 @ 12"'S' Shape 24 5.40 0.668 86.57] 39.27|Vertical
Flat Grate 0.00
1 |2" x 1/5" Bars @ 6" Spacing - 30 5.25 3.4 535.50] 242.90
ANGLES 1 50.00 7.2{ 360.00f 163.30
3 [Miscellaneous 20.00 9.07
Sloped Grate _ : 0.00
1 ]2" x 1/5" Bars @ 6" Spacing 21 8.00 3.4 571.20] 259.10
2 IANGLES 1 47.00 7.2| 338.40f 153.50
3 |Miscellaneous ' 20.00 9.07
Total ‘ . | 12097.69] 5487.51

Qnty3 , Page 2 3/25/99




ibf Ibf Ibf
plf=? psf:F pcf:¥
k1p= <P ksf= P kef= P

JUNCTION STRUCTURE #6 @ STA. $2+43.6

Dimensions
Height above the bottom slab:
Thickness of top slab:
Thickn;ss of the bottom slab:
Active Equiv_alent fluid pressure at rest:
Passive Equivalent fluid pressure:
Depth of surcharge:
Total height of wall :
Coefficient of friction for sliding:

wall thickness :

Soil Forces on Wall

Height of soil pressure prism along the wall:
Active soil force along the wall pre LF:

Passive soil force along the wall pre LF:

. Ibf _Ibf

ksiz 3 keci=

H=11.984t

tis =0-in

tpg 1= 12-in

EFP :=55-pcf

EFPP =0-pef

SD = 0-in+tyg

haw =He+tyg+tps
n:=0.40

tw = 12-in

H:=H,

1
q = SD-EFP-H+ EFP-H >

.Hz.l

qp =EFP H:5

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

Moment along wall per LF (As a beam):

Designed by_Sivaji, S._ Checked by »

2
2

2/2/98 Wal-str6.mcd

g By
M g :=SD-EFP-— + EFP-—-2

2

>
J

SD =0-ft

h oy =12.98-ft

H=1198f
q =3.947KIf
qp=0°kIf

M =15.761-ft "*kft

Sheet 1 _




Material Properties

Allowable stress in reinforcing steel:
Elastic modulus of reinforcement:
Allowable stress in concrete:

Allowable working stress in concrete:

Elastic modulus of concrete:

Es

Moduiar ratio; n
E Cc

Effective depth factor:
Unit weight of concrete:

Moment due to soil pressure on wall:

Design

F¢ -24000-psi
Eg  29-10%psi
foog - 3000-psi
fo 04f.g

Moment due to soil pressure on wall at bottom slab:

M = SD-EFP- Hz EFP- H2H
s2 R 23
Cover to main reinforcment;
Diameter of main reinforcement (#9):
Depth to main reinforcement:
Steel required per LF:

provide #9 bars @ 12"

Designed by_Sivaji, 8. _Checked by |

d c 2in

dp . 1:128in

dy
d =tw-dg- -5

Ast = Ms2
Fgijd

2/2/88 Wai-str5.mcd

Fa S " '{
Checked by

F, +04f g

fo =1200-psi

E . =3122.02 *ksi

n =9.289
k=0317
j=0.894

Mg =15.761-ft 'kft

M ¢ =15.761-ft kit

Ap - 1.00-in?

d=9.436+in -

Ast =0.934+ft 1+in?

Sheet 2




Design width: b 12:in

Spacing of bars: s 12in
b
Area of reinforcing steel per design width: Ay Ay s Ag=1 “in
A S
Reinforcement ratio: P b p =0.8831%
: 'F Fg !

. 1 Fe¢ s -

Balanced ratio: | QEE—— pp=0.793-% |

Pb 3F, T aF,

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

CHECK REQ'D CRACKING MOMENT CAPACITY

fr 75 foog psi f,=410.792 psi
b-tw’ 4
[ 12 1=1728"in
Lf, it
~1183 ~ A,
Mer 0.5tweb 1ZM ¢ =11.83" 4 Mg =15761ft kit

DESIGN STRESSES AASHTO 8.17.1.2

k np - 2np np k =0.495
. ' _ kft
mmax = 1f..M 2>1.2M ;M 4,13 M 2 mmax = 15.76*-ﬁ~-
mmax-b . : .
s ¢ Asjd fg=22412.98-psi F ; =24000 -psi
P 2-mmax
¢ k-j-d? fo =799.25 -psi F . =1200-psi
Designed by_Sivaji, S._Checked by 2/2/98 Wal-stré.mocd Shest 3 _




CHECK SHEARING STRESSES

q=3.947-ft Tkip

q psi Ve psi

Ve pd v =34.86" =0.636"

Allowable Shearing Stress

van 09 foogpsi 1100-p-;\1/[ -psi vy =51.21+psi
s
Vall 095 .f.og-.psi Vv q]] = 52.03 +psi
Designed by_Sivaji, S._Checked by 2/2/88 Wal-strb.mcd

Sheet 4~




~ Title: Orangewood Avenue Storm Drain

HLA Infrastructure, Inc. Sheet No 1 of

Job No. 40049.3_
Structure #6 @ STA 12+40.60 File :_FlIr-str6.mcd_

Subject: Floor Slab Design

Designed by_Sivaji.S_ Date: 2/2/99_ Checked by Date:;
UNITS: kip=1000-1bf TOL=0.01 ft=12.0:in '
Ibf Ibf 1bf . 1bf ._Ibf pft=1bf-ft
plf=—- sf=— pef=— psi=—; pei=—;
ft PR f> in in®
kft=kip-ft
_kip _kip _kip ._kip ._kip
klf-? ksf:—f—tz— kcf:—f? ksnﬁ kciz 3 CY =273
Design of FLoor Slab for Structure #6 at Sta. 12+49.60
Span length c/c: GS =11-f GS =132+in
Wall width: TW =12-in
Effective span between walls (AASHTO_9.6): S:=GS-TW S =10ft
Actual thickness of the Floor slab: ST :=12-in
(From BDDM Section 1.3.2)
Design thickness of the Floor slab: DS =ST- 0-in
Depth of soil cover over box: SD :=0.0-in
Actual thickness of the top slab: TS '=12-in
Height of wall(between slabs): HW =9.ft
Perimeter Length of the box: PL :=(11-ft + 23-ft)-2 PL =681
Total bearing area of the box: BA = 12-f24-ft BA =288

DEAD LOAD MOMENTS

Concrete dead weight from slabs:
Concrete wall;

Weight soil replaced by shaft:
Soil cover over the top slab:

Total dead load:

DL gp, = (TS + ST)-BA-0.15-kef DL g =86.4kip

DL, = PL-TW-HW-0.15-kef DLy =91.8kip
DL g 1= SD-(4-f)%0.125 kef DL g =0 kip

DL ¢o;f = SD-BA-0.125-kef DL ;1 =0 kip

DL :=DL g1 + DL ;- DL yyg+ DL g0

DL =178.2-kip




(From BDDM Section 1.3.2) use  F o =if(F o<1400-psi,F ¢, 1400-psi)  F=1200+psi

I HLA Infrastructure, Inc. Sheet No_2 of _
Job No. 40049.3_
l Title: Orangewood Avenue Storm Drain
Structure #6 @ STA 12+40.60 File :_FlIr-str6.mcd_
l Subject: Floor Slab Design ﬁ
Designed by_Sivaji.S_ Date:_2/2/99_ Checked by Date:?/
l Total weight of water in the box: HL :=BA-HW-64-pcf - PL-HW-TW-64-pcf HL =126.72 *kip
Live Load moment paralle to Traffic:
l (From AASHTO Sections 3.24.3 & 3.24.3.1) : P 1 :=16000-1bf (Load on one rear wheet of truck)
DL+HL+P L1
. Total DL Bearing pressure on floor slab per unit width; W = —BA W =1.11ksf
< 1.5 ksf O.K.
(From LRFD-AISC 3-143)
1
. Negative moment: My :=T§-W-S2 M N =9.29 *kft-fi!
1
I Positive moment: Mp:= 7‘TW-S2 M p = 4.64 kft-ft'!
l FLOOR SLAB:
Design Moments
I Negative moment: MyT =-My My =-9.29 kft-fi !
I Positive moment: M PT=Mp M p1 =4.64 kft-fi!
. MATERIAL PROPERTIES
v Characteristic strength of concrete at 28 days: f .28 :=3000-psi
l Allowable stress in concrete: F.:=0.40-f ;53
Use Grade 60 steel: F ¢ :=24000-psi
l Elastic modulus of concrete: E . :=57000-, /f .9g-+/psi E. =3.12:10%psi
I Elastic modulus of steel: - E ¢ :=29000-ksi
| Eq i F
I Modular ratio: niTe— n =929 k= — k=032
E. s
Fo+r—
; . k .
l Effective depth factor: j=1- 3 j=0.89




HLA Infrastructure, Inc. Sheet No_3 of

Job No._40049.3_
Title: Orangewood Avenue Storm Drain
Structure #6 @ STA 12+40.60 File :_Flr-str6.mcd_

Subject: Floor Slab Design | ,
Designed by_Sivaji.S_ Date:_2/2/99 Checked by%Date: ;; %

Diameter of top main bars (#6): b, =0.75in Ay =0.44-in?

Diameter of bottom main bars (#6): ¢p =0.75:in Ay = 0.44-in?
Clear Cover to top reinforcement: C;:=2.0:in
Clear Cover to bottom reinforcement: Cp:=3.0in
: . by :
Effective depth to top main steel: dy =ST-Cy- 5 d;=9.62in
. . 2 :
Effective depth to bottom main steel: dp =ST-Cy- - dy =8.63¢in
: M| 2
Area of steel required at top: Ast =5 - ——-ft Ast =0.27 *in
Fgjdy
Number of bars at top: NBT =4~ NB 1 =0.61
t
Provide #6 bars @ 12" spacing at top.
: M| P
Area of steel required at bottom: Asb = — - —-ft Asb =0.6*In
. Fgj-dyp
: Asb
Number of bars at bottom. NBg = Aso NB g = 1.37

Provide #6 bars @ 6" spacing at bottom.

l Ast
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Orangewood Ave Storm Drain, Phase 3
Structure #9, @ STA 10+66.18

Item s No. | Length | Length | Weight per| Total Wt.| Weight
No. Description Bars| in mm in?t Lin feeSt inLbs | in Kgs Remarks

Top Slab :

1 |#6 @ 6 inches Top 48 13.50 1.502| 973.30| 441.49INE_SW Dir.

2 [#6 @ 6 inches Top 48 10.00 1.502| 720.96] 327.03|NE_SW Dir.

3 |#6 @ 6 inches T&B 34 25.00 1.502| 1276.70{ 579.11|NW_SE Dir.

4 |Beam Adjacent to shaft 28 10.00 1.502{ 420.56| 190.77{Top Slab

5 l#4-Closed ties for 7-#6s 80 6.50 0.668f 347.36| 157.56jedge beam

6 |3-#6 @ T&B on two walls 12 10.00 1.5602f 180.24| 81.76] -

7 |#4-Closed ties ' 10 4.00 0.668 26.72] 12.12|edge beam East

8 |#4-Closed ties 10 4.00 0.668 26.721 12.12]|edge beam West
Bottom Slab ,

1 |#6 @ 12 inches Top mat 24 10.00 . 1.602| 360.48| 163.51|NE_SW Dir.

2 #5 @ 6 inches Bot. Mat at walls 96 7.00 1.043] 700.90 317.93[NE_SW Dir.

3 |#6 @ 12 inches Top mat 9 23.00 1.502| 310.91 141.03|NW_SE Dir.

4 |#5 @ 12 inches Bot. mat 14 24.00 1.043] 350.45| 158.96{NW_SE Dir.

5 |#5 @ 12 inches in drop footing 22 6.60 1.043] 151.44] 68.69{N_S Dir.
Wall '

1 [#5 @ 12 inches on Wall to full Ht. | 104 8.00 1.043| 867.78| 393.62Vertical

2 |#5 @ 15 inches in wall 14 89.00 1.043} 1299.58| 589.49|Horizontal

3 |Hoop Bars at Pipe openings 4 39.00 1.502]. 234.31f 106.28
Total . 8248.40| 3741.48

Qnty3 Page 1 3/25/99




HLA Infrastructure, Inc. Sheet No_1 of

: Job No._40049.3_
Title: orangewood Avenue Storm Drain
Conflict Structure @ STA 10+66.18 File :_SLB-STR9.MCD _

Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_2/24/99 Checked by %Date:

UNITS: kip=1000-1bf TOL=0.01 ft=12.0-in
Ibf Ibf ibf . Ibf . Ibf pft=Ibf-ft
plf=— psf=— pcf=— psi=— pci=—
ft ft? > in? in”
. : kft=kip-ft
_kip _kip _kip ._kip ._kip
kif= —ﬂ- ka=-—i¥- ka—_ﬂ—:_j— ksi :Iz‘ keiz ;3 CY = 27'&3
Design of Siab for Conflict Structure No.9 at STA. 10+66.18
Span length c/c: ‘ GS =10.16-ft GS =121.92+in
Wall width: TW :=12-in
Effective span between walls (AASHTO_9.6): , S =GS-TW S=9.16-ft
Actual thickness of the slab: ‘ ST :=12-in
(From BDDM Section 1.3.2)
Design thickness of the slab: DS :=ST- 0-in
Depth of soil cover over box: SD :=14.00-in
Live Load moment paralle to Traffic: :
(From AASHTO Sections 3.24.3 & 3.24.3.1) : Py1.1:=16000-1bf (Load on one rear wheel of truck)
Main reinforcement perpendicular to traffic for HS 20 Loading:
-1
LLM := (%)-P L1 LLM =5.58-ft “kft
Impact factor:
(From AASHTO Section 3.8.2.3) 1:=1.30
Live load moment perpendicular to bridge:
Myyg:=LLMI My =725 kit




HLA Infrastructure, Inc. Sheet No_2 of

Job No._40049.3_
Title: orangewood Avenue Storm Drain
Conflict Structure @ STA 10+66.18 File :_SLB-STR9.MCD_

Subject: 12" Top Slab Design
Designed by_Sivaji.S_ Date:_2/24/99_ Checked by, ' Date:g ?‘

DEAD LOAD MOMENTS

Concrete dead weight: ' DL g, = ST-0.15-kef DL g1 =0.15kIf-fr'!
Wearing Surface | DL g =0-psfi1 DL g =0 kif-ft'!
Soil cover over the top slab: DL 4] := SD-0.125-kef DL i1 = 0.15-ft "kIf
Total dead load: _ W :=DL g1, + DL wg+ DL g0 W =03 kif-fr!

(From LRFD-AISC 3-143)

1
Negative moment: My = T§~W-S2 My =2.07 *kft: f!
1
Positive moment: Mp:= ?‘;-W-S2 Mp=1.03 kft-fi!
TOP SLAB:

Design Moments

Negative moment: MyT =-MppLj- My M T =79.32 *kft-ft’ !

Positive moment: Mpr =M LI+ Mp M p1 =8.29 kft-fi!

MATERIAL PROPERTIES

Characteristic strength of concrete at 28 days: fog :=3000-psi

Allowable stress in concrete: F:=0.40-f o3
(From BDDM Section 1.3.2) use o =if{F <1400-psi,F o, 1400-psi)  F o =1200psi

Use Grade 60 steel: ’ F 5 :=20000-psi
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.

Elastic modulus of concrete: E ; :=57000-,/f cpg-4/psi E . =3.12-10%psi

Elastic modulus of steel: E ¢ :=29000-ksi




HLA Infrastructure, Inc.

Title: orangewood Avenue Storm Drain
Conflict Structure @ STA 10+66.18

Subject: 12" Top Slab Design
Designed by_Sivaji.S_ Date:_2/24/99 _

E S
Modular ratio: nis— n =929
. E.
. . k
Effective depth factor: j=1- 3
Diameter of top main bars (#6): ¢¢:=0.75in
Diameter of bottom main bars (#8): ¢y, :=0.75-in
Clear Cover to top reinforcement: C¢:=2.0-in
Clear Cover to bottom reinforcement: Cp:=1.0:in
Effective depth to top main steel: dy=ST- Cy-

Effective depth to bottom main steel:

. _ M|
Area of steel required at top: Ast = — - —-
Fgjdy
- Ast
Number of bars at top: NB T = '
t
Provide #6 bars @ 6" spacing at top.
, M p1|
Area of steel required at bottom: Asb = AT
sI¢p
: Asb
Number of bars at bottom: NB g = Sb

Provide #6 bars @ 6" spacing at bottom.

Sheet No_3 of _
Job No._40049.3_

File :_SLB-STR9.MCD_

Checked by% Date: 5

by
dp:=ST- Cp- >

FC
ki=— k =036
1;‘S
Fc'i‘ T
j=0.88
Ay =0.44-in®
Ay, :=0.44-in?
d=9.62¢in
dy, =10.63+in

Ast =0.66 *in®

NBT=15

Asb =0.53 +in?

NB g =1.21




< v

HLA Infrastructure, Inc. Sheet No_4 of

Job No._40049.3_
Title: orangewood Avenue Storm Drain
Conflict Structure @ STA 10+66.18 File :_SLB-STR9.MCD_

Subject: 12" Top Slab Design

Designed by_Sivaji.S_ Date:_2/24/99 Checked bﬂé Date:xz % ?

DISTRIBUTION REINFORCEMENT: AASHTO SECTION 3.24.10

For main steel parallel to traffic:

. {220
Percentage of main steel: = —

Vo
‘\,\.'S
VN

HRL% r=72.604%

/

r =if(r£50-%,r,50-%) r=50%
Distribution steel: Asd =r-Asb Asd =0.27 *in®

Total number of bars required in single span:

: Asd S
NB D Lz K§£..E NB D =5.53

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.

FS




HLA Infrastructure, Inc.

Title: Glendale Avenus Storm Drain

Conflict Structures @ STA. 10+86.18

Subject: Wall Design

Designed by_Sivaji.8_ Date: 3/11/98_

UNITS:  kip=1000-1bf
Ibf Ibf Ibf
plf:F psf=? pcfEF
kif= <P ksf= P kof=SIP
ft ﬂz ﬂ3

TOL=0.01

és‘ Ibf o bf
15— pci=—
in? in®
ki ki

ksisig kciz—lg
in in

CONFLICT JUNCTION BOX WALL DESIGN @ STA. 10+66.18

Dimensions

Clear height between top and bottom slabs:

Thickness of top slab:

Thickness of the bottom siab:

Active Equivalent fluid pressure at rest:
Passive Equfvalent fluid pressure:
Depth of surcharge:

Total height of wéll :

Coefficient of friction for sliding:

wall thickness :

Soil Forces on Wall

Height of soil pressure prism along the wall:

Active soil force along the wall pre LF:

Passive soil force along the wall pre LF:

H¢ = 5.92-£t
tg-=12-in
t g (= 12:in
EFP :=55-pcf

EFP , :=0-pcf

p
SD = 14-in+ tyg
haw #He+tig+tpg

i =0.40

tw =12-in

H:=H,
A 21
q :=SDEFP-H+ EFPH'>

,_ 2]
G p “EFP Ry

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

Moment along wall per LF (As a beam):

B2 B H
M g = SD-EFP- 7= + EFP-

Designed by _Sivail, S.M_Ci?eckéa’ by 1758 WAL-STRE.MCD

210

SheetNo_1_of _
Job No._40048.2_

File : WAL-STRS.MCD_

Checked byﬁ é Date: 3/97"

pft=1bf-ft

kft=kip-ft

SD =2.167-ft

h gy =7.92:ft

H=592-ft
q = 1.669kIf

ap =0 kIf

M =0.919-ft 'kt

Sheet 1_




l HLA Infrastructure, Inc. SheetNo_2 of
- _ ) Job No._40049.2_
' Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 10+465.18 File : _WAL-STRS.MCD_
I Subject: Wall Design
Designed by_Sivaji.S_ Date: 3/11/89_ Checked fsy@ é Date: 5 ?
l Material Properties
Allowable stress in reinforcing steel: Fg 24000-psi
j l Elastic modulus of reinforcement: Eg - 29-10%.psi
l Allowable stress in concrete: foog - 3000-psi F. 04fg
l Allowable working stress in concrete: fo < 0.4-f08 = fo =1200-psi
l Elastic modulus of concrete: E . ~ 57000- »_f'fuczg- psi E . =3122.02ksi
. E S fC ’
Modular ratio: noog . : k U, h =0.289
1
n
k =0317
, k .
l Effective depth factor: j -1 3 j=0.894
l Unit weight of concrete: Yo o 150-pef
I Moment due to soil pressure on wall: Mg Mg M g =0.919ft kit
Design
l ‘Moment due to soil pressure on wall at bottom slab:
2 2
' _ H H" H
' Mgy SDEEP-, ~EFP) i Mgy =0.919-t Ikt
I Cover to main reinforcment: ' do - 2in
Diameter of main reinforcement (#5): dp 70.625in : Ay = 0.31-in?
i ‘s
Depth to main reinforcement: d-tw-dg- oy d =9.688+in
. M s2 . ‘1.2
Steel required per LF: ASt - e o Ast =0.053-ft “in
Fgjd
l provide #5 bars @ 12”
: Designed by_Sivaji, 8._Checked by 3/11/88 WAL-STRO.MCD Shseet 2




HLA Infrastructure, Inc. ' SheetNo_3_of
' Job No._40045.2_
Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 10+66.18 File : WAL-STRS.MCD_
Subject: Wall Design , |
Designed by_8ivajl.8_ Date:_3/M1/88 Checked by@é' Sa%etg
Design width: b 12in
Spacing of bars: s 12Zin
Area of reinforcing steel per design width: A Ay s A =031 “in?
A S
Reinforcement ratio: P b p =0.2667%
. 1 FFC ’ Fs :
Balanced ratio: b o'F S- 1 nF. pp=0793%

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

CHECK REQ'D CRACKING MOMENT CAPACITY

f 75 feog psi £ =410.792 -psi
b~tw3 . 4
I 1o 1=1728 in’
Ify kft
. —_ ~ — . £ 1,
Mer g siowh 12M = 1183 Mg, =0.919-ft “kft
DESIGN STRESSES AASHTO 8.17.1.2 |
|
k = \__;_" np Z.n.p nep k =0.249
. kft
mmax . - 1f§1M 2>12M ;M 5, 1.3-M o mmax = 1.19 &
g, mmaxb £ =5335.75 psi F « =24000 *psi
s AS.J.d s . ps[ s pSl
_ 2-mmax
c ”‘i(”"_‘j';'ai' fo =114.41 psi F . =1200psi
Desigried by _Sivaji, S._Chec.fced Dy 3/1 5788 WAL-STRI.MCD - Bheet 3_




HLA Infrastructure, inc.

Title: Glendale Avenue Storm Drain
Conflict Structures @ STA. 10+68.18

Subject: Wall Design
Designed by_Sivaji.8_ Date:_3/11/98_
CHECK SHEARING STRESSES

q=1.669f kip

Vo oy vc=14.36'p§i
Allowable Shearing Stress
vAa” “0.9- foog psi - 1100-p';2-psi
Val 095 feog psi
Designed by _Sivaji, S._Checked by_____ 3/11/39 WAL-STRS.

Sheet No_4_of
Job No._40048.2_

File :_WAL-S5TRS.MCD_

Checked by %‘Qai@: 3 ii

v
© —p262- P¥
feos psi-ft
V o] = 53.6°psi

V 41 =52.03-psi

MCD Sheet 4_




HLA Infrastructure, Inc.

Title: Orangewood Avenue Storm Drain
Conflict Structure @ STA 10+66.18

Subject: Floor Slab Design

Designed by_Sivaji.S_ Date:_2/24/99_

Sheet No_1_of _
Job No._40049.3_

File :_FLR-STR9.MCD_

Checked bygééDate: ??

UNITS: kip=1000-1bf TOL=0.01 ft=12.0-in
Ibf Ibf Ibf . Ibf . Ibf pft=1bf-ft
plifs— psfz—s pef=—r psi=—; pci=—s
ft f2 ft3 in? in®
kft=kip-ft
_kip _kip _kip ._kip . _kip
klf—F ka=E—2— kcf—-—ft—?,— kSl——i? kCl —;13 CY = 27ﬁ3
Design of FLoor Slab for Coflict Structure at Sta. 10+66.18
Span length c/c: GS :=10.16-ft GS =121.92+in
Wall width: TW :=12:in
Effective span between walls (AASHTO_9.6): S:=GS-TW S =9.16ft
Actual thickness of the Floor slab: ST:=12-in
(From BDDM Section 1.3.2)
Design thickness of the Floor slab: DS :=ST- 0-in
Depth of soil cover over box: SD :=14.00-in
Actual thickness of the top slab: TS :=12:in
Height of wall(between slabs): HW :=8.708-ft

Perimeter Length of the box: PL:=(8.0-ft + 6.535-ft + 7.02-ft + 6.86-ft + 3.544-f)2  PL =63.92°f
(8-ft+ 10.16-R)-(6.34-ft + 3.17-ft)

2

Total bearing area of the box: BA :=(7.02-ft + 6.86-ft)-10.16-ft +

DEAD LOAD MOMENTS

Concrete dead weight from slabs: .
Concrete wall:

Weight soil replaced by shaft:

Soil cover over the top slab:

Total dead load:

DL gy :=(TS + ST)-BA-0.15-kef
DL | := PL-TW-HW-0.15-kef
DL g := SD-g-(s-ﬁ)z-o.lzs-kcf
DL g0 = SD-BA-0.125-kef

DL :=DL g, + DL - DL g+ DL 441

BA =227.37-f

DL g1, =68.21kip
DL | = 83.49kip
DL wg =2.86 *kip
DL 41 =33.16°kip

DL = 182 -kip



HLA Infrastructure, Inc.

Sheet No_2_of
Job No._40049.3

Title: Orangewood Avenue Storm Drain

Conflict Structure @ STA 10+66.18

Subject: Floor Slab Design

Designed by_Sivaji.S_ Date:_2/24/99

Total weight of water in the box:

Live Load moment p.aralle to Traffic:

(From AASHTO Sections 3.24.3 & 3.24.3.1) :

Total DL Bearing pressure on floor slab per unit width:

(From LRFD-AISC 3-143)

Negative moment:

Positive moment:

FLOOR SLAB:

Design Moments

Negative moment:
Positive moment:

MATERIAL PROPERTIES

Moduiar ratio: ' n:

Characteristic strength of concrete at 28 days:

Allowable stress in concrete’ s
(From BDDM Section 1.3.2)

Use Grade 60 steel:
Elastic modulus of concrete:

Elastic modulus of steel:

1
trd
7

|

Yol

Effective depth factor:

File :_FLR-STR9.MCD_

Checked byf%é Date:g

HL := BA-HW-64-pcf - PL-HW-TW-64-pcf HL = 91.09 -kip

Py 1 :=16000-1bf (Load on one rear wheel of truck)

DL+Pjq1+ HL
W::_-_—L—l___— W=127ksf <1.5ksf O.K
_ BA
1
My =gy WS M = 8.89 *kft-ft '
l 2 _ -1
Mp :ﬁ.w.s M p =4.45 kft-ft
. —_ . -1
MNT.—-MN MNT-— 8.89 kft-ft
MPT:MP MP’I‘=445’kﬁﬁ:—1

fczg = 3000-psi

F:=0.40-f g

use F.:= if(Fc<1400-psi,F ¢ 1400-psi) F . =1200-psi

F ¢ :=24000-psi

E  :=57000-, [f cog+/psi E . =3.12-10%psi
E ¢ :=29000-ksi
FC
n =929 k= k =032
FS . ’
For

ok =
jEl- j=0.89




|
|
|

jl’”

HLA Infrastructure, Inc.

Title: Orangewodd Avenue Storm Drain
Conflict Structure @ STA 10+66.18

Subject: Floor Slab Design
Designed by_Sivaji.S_ Date: 2/24/99

Diameter of top main bars (#5): 0 =0.625in
Diameter of bottom main bars (#5): ¢ :=0.625n
Clear Cover to top reinforcement: C{'=2.0-in
Clear Cover to bottom reinforcement: Cy =3.0:in
: : Pt
Effective depth to top main steel: d{ =ST-C,- 5
b

Effective depth to bottom main steel: dy =ST-Cy- -

: . MeTy
Area of steel required at top: Ast = o —
Fgjdy
Ast
Number of bars at top: NB = TAE
t
Provide #5 bars @ 12" spacing at top.
. MNT|
Area of steel required at bottom: Asb 1= —
Fgjdy
Number of bars at bottom: _Asb
BBy

Provide #5 bars @ 6" spacing at bottom.

Sheet No_3_of _
Job No._40049.3_

File :_FLR-STR9.MCD _

Checked by ﬂ Date:z[ 9?

A:=031in

A}, =031-in?

d¢=9.69in

dp, =8.69+in
Ast = 0.26 +in®

NB 1 =0.83

Asb =0.57 in®

NBg =185



