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(L 4 D~ Live load plus impact for AASHTO Highway H or HS loading
(L + I), - Live load plus impact caasistent with the overload criteria of the operation
agency.
" L1s may be used for design of outside roadway beam when com- For culvert loading specifications, see Anicls 6.2.

bination of sidewalk live load as well as maffic live load plus impact ..
Eoverns the design, but the capacity of the section should pot be less Pa = 1.0a0d 0.5 for lateral loads on rigid [ames (check both load-
than required for highway traffic live load enly using a beta factor of ings W 3¢ which onc governs). Sce Articke 3.20. .
1.67. 1.00 may be used for design of desk 1lab with combination of For Load Facior Deaign

loads as described in Anicle 3.24.2.2. -
fa = 1.3 lor lateral carth pressure for retainiog walls and rigid |
frames excluding rigid culveru. For laleral at-rest earth
’ . 3 presturcs, Pg = 115 .
Mazimum Unit Siress (Operating Rating) x 100 fa = 0.5 for lateral earth pressure when checking pasitive
Allowable Basic Unit Suress moments ia rigid frames. This complics with Anticle 3.20.
Be = 1.0 for ventical carth presswre ) .
Bo = 0.75 when checking member for minimum axial load and

*® Percentage =

For Service Load Design mMaximum MomcAl of maximum eccentacity . . . - . For
Bo = 1.0 when checking member for mazimum axial Cﬂllfll\l’l
% (Column 14) Perceanage of Basi i ‘ foad and MiRiMUM MOMENL . .cvvueernnnnmes . ..Desiga
il : o Lnac Stacar Pa = 1.0 for Mexural aod tcasion members
No increase i allowable unit stresses shall be permicted for members e = 1.0for lli'ifj Culverts
or conacclians carrying wind loads only, fe = L.5 for Flexible Culverta
; For Group X loading (culverts) the fq factor shall be applied o verti-
Ba = 1.00 for vertical and lateral loads on all atber strucrures. cal and horizontal loads
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Loading diagram for structure analysis

e I
ONINERERRRERERNNAREIN

IIITIIT1I @ @ Vehicle load

@ @ Overburden load
@ Horizontal earth pressure
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®® @ Subgrade reaction, Buoyancy
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@ Dead weight
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ON

SETTLEMENT
DEPTH OF EXCAVAT

| I 1
0.0 75 1.0 20 . X0 4.0

DISTANCE FROM EXCAVATION
DEPTH OF EXCAVATION

CURVEI = Sand
CURVEX = Stif to very hard day

CURVE IT = Soft to medium clay, factor of
Safety agalnat basal heave (- ?3'""2"'
Equal to 2.0 M+

CURVE IZ = Soft ta medium day, factor of
Safety agalnat basal heave (_ _..Eu.)
Equal to 1.2

Settement Profiles Behind Braced or Anchared Walls
Modified after Clough and O'Rourke (1990)
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GRANULAR SOIL

COHESIVE SOIL, NO
FRICTIONAL RESISTANCE

COMBINED COHESION AND FRICTION

ACTIVE PRESSURES

e '
/415 +P/2
Lo uerd e

Kp = TANZ (45 + ¢b/2)
Op* Kp Yz
Pp =KpYHZ/2

MOVEMENT HORIZONTAL N B TR
b e I ¥ G
—ﬁ . | 7y HEIGHTOF ! __Zio ﬁ}" ?
l / FAILURE \|_y TENSIONZONE y ¢ FAILURE
1 ﬁ SURFACE 7 g / SURFACE
[
Y, ¢ %
| ' FAILURE A
LI c:0 v, / SURRACE
| RESULTANT
PA T P
A 1 *
] % N
rhorre e Zg ~(-25) TaN (45+ $/2)
Ka:TANZ (45-¢5) Zg=2C/Y 7 2
= s OA =Y Z TANS(45-¢/2)-2C TAN(45-¢/2)
o =K 2YZi-2C
PA‘KA)’H%’ P“- 2 . 2c2 PA (-)—'Q—HAN2(45—-¢/2} ~2CHTAN(45¢%)
A=K THE2 REFHYRraCH = +2C2/y
PASSIVE PRESSURES
MOVEMENT —q2C [=—={ 2 C TAN (45+¢/2)
FAILURE
z SURFACE

SURFACE

45°

9p:YZ+2C
|
Pp= T)’H2+2CH

% éFAILURE

SURFACE
Pp

45+¢/2

Op =Y'Z TANZ (45+ dy/2) +2 CTAN (45+¢/2)
Pp= IZZ—}TAN2E45+M}+2CHTAN

(45+¢p/2)

THE CASES SHOWN INVOLVE THE FOLLOWING ASSUMPTIONS .
L. MATERIALS ARE HOMOGENEOUS,

2. SUFFICIENT MOVEMENT HAS OCCURRED SO SHEAR STRENGTH ON RUPTURE SURFACE IS COM PLETELY MOBILIZED.
3.WALL IS VERTICAL.NO SHEAR FORCES ARE PRESENT ON BACK OF WALL. RESULTANT FORCES ARE HORIZONTAL.

UNDER THESE CONDITIONS,RESULTANT PRESSURES ARE ACTIVE AND PASSIVE VALUES, AND RUPTURE SURFACE IS A
STRAIGHT PLANE THROUGH HEEL OF WALL. EFFECTS OF SURCHARGE AND GROUNDWATER PRESSURES ARE NOT INCLLIDED

517l 4.4.1

NAVFAC DM - 7.2
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f ]
HS20-44 8000 LBS 32,000 LBS.® 32,000 LBSY
2 | 2|
o™ [-»1] @
o 14'-Q" o| v o
0.1 W —_— AW . 04w

1 ——t{ 04 W . ; c—d 0.4 W
—E[E— ]_'__

W = COMBINED WEIGHT ON THE FIRST TWO AXLES WHICH IS THE SAME
AS FOR THE CORRESPONDING H TRUCK.

V = VARIABLE SPACING — 14 FEET TO 30 FEET INCLUSIVE. SPACING TO BE
USED IS THAT wWHICH PRODUCES MAXIMUM STRESSES.

CLEARANCE AND
OAD LANE WIOTH

10'-0"
ey

CURB

F"/
' oK
29" 640" 240

Standard HS Trucks

e[ the design of imber (loors and orthouupic sieel decks (cxcluding tansverse beams) for H 20 loading, one
axle load of 24,000 pounds or two axle loads of 16,000 pounds each, spaced 4 fect apart may be used, whichever
produces the greaier stress, instead of the 32,000-pound axlc shawn.

“*For slab design, the center liae of wheels shall be assumed W be | foot from face of curb.

18,000 LBS. FOR MOMENT®
26,000 LBS. FOR SHEAR

UNIFORM LOAD 640 LBS. PER LINEAR FOOT OF LOAD LANE

2

kCONCENTRATED LOAD—
T

H20-44 LOADING
HS20-44 LOADING

sUfl 45 Ymdnussnnas AASHTO 1996
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NOTE: WATER LEVELS CAN
BE DIFFERENT ON OPPOSITE
SIDES DUE TO PUMPING,TIDAL
FLUCTUATIONS AND OTHER
REASONS.

— Py

E E F Az
; YOKp wt——7 (H+D)Kp-y DKy
}'(H*U]KP
1. auysszezaesflendiuiu D sras D awnmndszunndldann
Standard Penetration
Resistance, N Depth of Penetration *
Blows/foot D
0-4 2.0H
5-10 1.5H
11-30 1.25H
31-50 1.0H
+50 0.75H
1 o & W % ; ‘ 9 a La alaly o
2, MIATUSIAURUAIUEN active waz passive 1ag 1 dANduLlsz@nsnmuizan nsinld

‘ﬂm:rﬁ‘ilﬂd Coulomb liaanldANUaanifad usu Passive Pressure

3. ufsunisannataes T usasnudne windu Auel

O (EAA) - & (FBA) - & (ECY) = 0

L3 I & dll 1
LLﬂzﬂNﬂ’]'ﬁNLNu{ﬂ?'ﬂU"}ﬂlﬂ i WMINUAKE tWaniAn Z

o

4. waluusiseuqn F arlaimindugued Uius D udan

o ° 1

5. wiAnluwusgeaaluniensumiussaeuiniugus

6. WRNAT D 20 - 40 % el laAanulaanseifieane

H "
T naule




sl 47 n1smsradaU BASE UPHEAVE dwiunsynaumilenlnafiandy

1) T>0.78

L = LENGTH OF CUT

2) T<07B

FAILURE
SURFACE

Cz HARD STRATUM
P PUARINL 1) Ne,Nep Ngg =
6E =
q ==
2) FuAuRAMANTRANANS

vU

prpe o T I.
nytiRyansniedlacluduaudneang
ES = Nc.C

TIH + q
1 F.S < 1.5 Winanuenamasluduieiis F.S
H,>2%& P, = 07 (¥ HB-1.4 CH-TICB)
392
H,<2#&, P, = 1.5H, (¥, HB-1.4 CH-TICB)
312 e
B

nsaslifangufeilans luduaudnagns

FS =  NgC, (continuous)
TH+q

ES = NG, (rectangular)
ftH +ig

Bearing Capacity Factor (NAVFAC DM-7.2)
Undrained Shear Strength 283AuguLY

Surface Surcharge

P8 A A 1 at -~
3) TlArThdusu@uan usunaa el
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Qp :fOK

Ir

s e l GIVEN CONDITIONS :
77, : Al
. heg'  EXCAVATION IN SILTY CLav,
Q23H3 c.400psF ¢ :0, ¥y 120 PCF
Ih N . LENGTH OF EXCAVATION , L= 80"
PH2
pp— Rz
20 H " pen r, DETERMINE : PRESSURES ON WALL.FORCE ON BURIED
~— L LENGTH OF SHEETING AND STABILITY OF BASE OF CUT.
15’
e’ 1 STABIUTY OF BASE OF CUT(SEE FIGURE )
NeC ;
4 Hi~ ?' Feg? 7‘: +q 20 (NO UNIFORM SURCHARGE )
|4 T
e * H _2_20. 67,
7 25 FOR Nc., B B R
; | PH3 -ﬁ.:.&.-ou Nee 6.9
A 8 : L 80 “Ncct&
NCR=Ncc(1+Q2 B/L)=6.9(1+Q2(Q1S)) =7.)
. _Tix 400
Fs* Zoxzoso :\18 ¢15

DRWE SHEETING BELOW BOTTOM OF EXCAVATION
PRESSURE ON WALL FROM-SURROUNDING SOIL (SEE FIGURE )

KA=l=m =t m=0.4Fgg:04x1.18:0.47

TH

42400 ) 2
120x 20

O ¥ Ka YH= 069202 x 20 :1.66KSF

. ll5£20}§LEﬁ) =29.05 KIPS

LOCATION OF RESULTANT:
R, * 1.66 & 5/2 x(15+5/3)+1.66 xI5 x15/2 '

1 ={0.47)( 0.69

2905 =a..al
PRESSURES ON WALL FROM SURCHARGE (SEE FIGURE )
P, SERPURL. TENY
M =n= 30 0.2
__P._
Py Hap * :.78 78 —— 20 =39 KIP

LOCATION OF RESULTANT:

R,2.59H .59 x 20 =11.8"

FORCE ON BURIED LENGTH OF SHEETING: (SEE FIGURE )

ASSUME H, =5¢ ———% +FOR T ) 0.78 RESULTANT FORCE Pis:

L.4CH
B

PHg =15 HI (77H -

-',ITC]

_ J14x4x20
12

NOTE : ALL COMPUTATIONS ARE PER LINEAR FOOT OF WALL.

PHy <15 % 5(012x 20 ~314 x4)z16KIP

‘i‘lh’l 4.9 A2IRLY mimmmmmuawtmmumu YRINNINUAU (EIWW&J'L!)
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