1993 AASHTO

1. AASHTO, “AASHTO Guide for Design of Pavement Structures,” Volume
I, 1993. (Chapter 5)
2. (G.1,G.2)

Overlay design analysis
1993 AASHTO Guide

AC AC hol= S\Nol /a

=(&hf - S\Neff)/a
AC Break/PCC hol= S\Nol /a

=(&hf - S\Neff)/a
AC PCC Dol=A(Df -Deff)
AC AC/PCC Dol=A(Df -Deff)
Bonded PCC PCC Dol= Df-Deff
Unbonded PCC  |PCC Dol= D?f-DPeff
PCC AC Dol= Df




1993 AASHTO Overlay Design
Overlay Type Feasibility
|mportant Considerations in Overlay Design

Pavement Evaluation for Overlay Design
Design of Overlay Along Project
Functional Evaluation of Existing Pavement
Structural Evaluation of Existing Pavement

(Figure5.1)
SCo, SC
SCet (=SNg; for AC, or Dy for PCC and
Composite Pavements)
SCoL = SC - SCet
1. Visual Survey & Material Testing
2. NDT
3. Remaining Life (Figure 5.2)
RL = 100.;1 N, O
NlSﬂ
SC
CF=—2—"

0
N, = CF(SV,)
Note: Ny, N1 5 for traffic or ESAL



Determination of Design My (Figure 5.4)
1. Lab. Testing
2. NDT Backcalculation
3. Estimate from Correlation Studies
4. Original Design & Construction Data

o
Design M . = C? §4rpg

C £ 0.33
Note: r = sufficient large distance from the

loading plate

AC Overlay of AC Pavement
SNVo, = 85 (Dp ) = SV, - SV
Step 1. Existing Pavement Design & Construction
Step 2: Traffic Analysis
Step 3. Condition Survey
Step 4. Deflection Testing (Strongly

Recommended)
1. Subgrade Resilient Modulus (Mg)
a&0.24 PO
8 dr o
Mg (ps) P
(/bs 90001b) d
(in) r
(in) r
rs: 0.7

(d: must be measured far enough away to



provide a good estimate of subgrade modulus,
Independent of the effects of any layers above,
but also close enough that is not too small to
measure accurately)

ae= gaz + (D* {/(Ep/MR))ZE

Ae
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2. Temperature of AC Mix
3. Effective Modulus of the Pavcement (Ey)
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Figure55e E,/ Mgre E,=7
dy = adjusted to a standard temperature 68 °F
(Figure 5.6 - Figure 5.7)
Step 5: Coring and Material Testing (Strongly
Recommended)



Mr=1500CBR (may be too high)
Step 6: Determine the Required Structural Number
(SN¢)for Future Traffic

50.24 PO
& dr o

Design M .= C

C £ 0.33
e SN (Using AASHTO Design Equation)
Step 7: Determine SNy
1. SN« from NDT for AC Pavements

SN, = 0.0045D 3[E,

(Figure 5.8)
2. SN« from Condition Survey

SNg = a b, +a0,m +ab,m

(Table 5.2)

e.g., & = 0.34 (good), 0.25 (fair), 0.15(poor)
3. SN« from Remaining Life

RL = 100?[- Ny 9
/\/1.5g
Ny = CF(S\,)
Step 8: Determine Overlay Thickness (Dg,)
Do, = SNg las, =(9V; - SNy ) ay,



AC Overlay of Fractured PCC Slab Pavement
SVOL = OL(DOL) = Svf B Sveff
Step 1 ~ Step 5: Same as Before
Step 6: Determine SN¢

a).24P 9

DesignMR:ngr .

C =0.25 or less
e SN (Using AASHTO Design Equation)
(Design DPSI, Overlay Design Reliability R,
Overlay Standard Deviation &)

Step 7: Determine SN« (from Condition Survey)

SNeff = azDzmz + 33D3l773
Step 8: Same as Before

AC Overlay of JPCP, JRCP, and CRCP Pavement
Dy, = A(Ds - Dy )
A=2.2233- 0.1534(D, - D, )+0.0099(D, - D, )*

A= Factor to convert PCC thickness deficiency to
AC overlay thickness

Step 1 ~ Step 3: Same as Before
Step 4. Deflection Testing (Strongly
Recommended)
FWD, AREA



d12 + 2 d24 + d36(.:j
d, d, d g
1. Effective Dynamic k-value (Kgyn)
do, AREA ==> Find Kgyn = ?( )
(K. T. Hall's Closed-Form Solution)
2. Effective Static k-value (Kg4)
Kstat = Kayn/ 2
3. Elastic Modulus of PCC Slab (E)
AREA, kg, ==>ED’==>Find E = ?
(Typical E=3~8 Mpsi)
4. Joint Load Transfer for JPCP/JRCP

x
AREA =61 +2
e

ab,, O
DLT =100c—%+
eD, o
B — dOcenter
a

12center

B= Slab Bending Correction Factor
(Typical B =1.05~ 1.15)

(Don't measure it if air temperature 3 80°F)

a. Determine JPCP/JRCP Load Transfer
Coefficient (J), J=3.2~3.5~4.0
(%L T>70 ~ 50<%L T<70 ~ %L T<50)

b. For CRCP, use J= 2.2 ~ 2.6 for Overlay
Design

Step 5: Coring and Material Testing (Strongly

Recommended)

PCC Modulus of Rupture, &'

SC¢: 210 +1.02/T (psi)



| T= Indirect tensile strength of 6" diameter
cores, ps
Step 6: Determine Dy
1. Effective Static k-value (Kgx)
a Kea = Kayn/ 2 (Kayn from Backcal cul ation)
b. Conduct plate load test
c. Estimate from soils data and base type and
thickness from charts
2. Design DPSI
3. JLoad Transfer Coefficient
4. PCC Modulus of Rupture
s %=210+1.02T (psi)

S, ¢ 43. 5§e£9+488 5 (psi)

E = Backcalculated Ep.
5. Epce
6. Loss of Support of Existing Slab
For OL design, assume fully supported LS=0
7.R, S, Cy(drainage)
(Using AASHTO Design Equation)
Step 7: Determine D
1. Deff from Visual Survey

( dur)(Ffat)D

Fic = joints and cracks (0.5~ 1.0), if
repaired all cracks F. = 1.0
Faur = durability (0.8 ~ 1.0)
F:+ = fatigue damage (0.9 ~ 1.0)



2. D¢t from Remaining Life

2 N_O
RL:100<;1-—"+

e N,:.o
D, =CF(D)

(From RL ==> determine CF)
Step 8: Determine Overlay Thickness (Dg,)
Do, = A(Dy - Dy )

A=2.2233- 0.1534(D, - D, )+0.0099(D, - D,. )’

AC Overlay of AC/IPCP, AC/JRCP, and AC/CRCP
D, =A(D; - D)

A=2.2233- 0.1534(D, - D,,)+0.0099(D, - D, )?

Step 1 ~ Step 3: Same as Before
Step 4. Deflection Testing (Strongly
Recommended)
1. Temperature of AC Mix
2. Elastic Modulus of AC
log E,. =f (P, F, V,,h

700F ,10° poise P ac ’tp )

(% passing #200, load frequency Hz, air
voids, absolute viscosity, % asphalt, AC
mix temperature)

3. Effective Dynamic k-value (kqn) beneath
PCC Slab
a Compute compression between AC (docomp)



.. 10798

d - 0.0000328+1215006§%2 Bonded
ac ﬂ

Ocompress —

.. 0.94551

Chpres = - 000002133+ 386872 == Unbondic
EaC g
b. Compute AREApcc
d d, d, o
AREA.... = 6§L+ 0 %o o T s |
dO PCC dO PCC dO PCC 7]

dopcc = PCC deflection in the center of
di = deflection at 12, 24, 36”

c. Backcalculate kgyn
(K. T. Hall's Closed-Form Solution)
4. Effective Static k-value (Kga)
Kstat = kdyn/ 2
5. Elastic Modulus of PCC Slab (E)
AREA, kg, ==> ED®==>Find E=?
6. Joint Load Transfer for JPCP/JRCP

ab,, O
DLT =100c—%+
eD, o
B — dOcenter
a

12center
B and Jfactor: same as before
Step 5: Coring and Material Testing (Strongly
Recommended)
1.Modulus of AC Surface



aogE . -logE_ . ©
09 e = 0T o0 5

(t°F- 70°F) +log E_ ...

2. PCC Modulus of Rupture, S’

s $=210+1.02/T (psi)

Step 6: Determine Dy
1. Determine kga, DPS, J, &', Epee s LS R, S,

Cq
s %=210+1.027 (psi)
¢ &eE o

S. =43. Sg———_4-488 5 (psi)

2. Using AASHTO Design Equation
Step 7: Determine Dy

Dac
Deff = PCC(FjC)( dur) 20 Fac)

Fic = joints and cracks (0.5 ~ 1.0), if
repaired all cracks F. = 1.0
Faur = durability (0.8 ~ 1.0)
Fo = AC quality adjustment (0.8 ~ 1.0)
Step 8. Determine Do,
DOL = A(Df - Deff)

A=2.2233- 0.1534( D, - D, )+0.0099( D, - D, )2




Bonded Concrete Overlay of JPCP, JRCP, and CRCP
Do, =Dy - Dy
Step 1 ~ Step 2: Same as Before
Step 3: Condition Survey
JPCP/JRCP: Joint Deterioration, Transverse
Cracks, Expansion Joints, Durability,
Faulting, Pumping
CRCP: Punchouts, Deteriorated Transverse
Cracks
Step 4. Deflection Testing (Strongly
Recommended)
1. AREA (same definition)
2. Effective Dynamic k-value (kqyn) from
Backcalculation
(K. T. Hall's Closed-Form Solution)
3. Effective Static k-value, kga = Kgyn/ 2
4. Elastic Modulus of PCC Slab (E)
AREA, kg, ==> ED®==>Find E=?
6. Joint Load Transfer for JPCP/JRCP

ab,, 0
DLT =100¢—%+
eD, o
B — dOcenter
d

12center
B and J factor: same as before
Step 5: Coring and Material Testing (Strongly
Recommended)

s $=210+1.02/T (psi)



Step 6: Determine Dy
Using AASHTO Design Equation (Same as
before)
Step 7: Determine Dy
1. Visual Survey

Dy = (F/c)(F )(Fr) D

aur
2. Remaining Life

e N O
RL =100¢l - e
e N, .o

D =CF(D)

Step 8: Determine Do,
Do =Dy - Dy

Unbonded JPCP, JRCP & CRCP Overlay of JPCP,
JRCP, CRCP, and AC/PCC

Do, = \/Df2 i Deff2

Step 1 ~ Step 3: Same as Before
Step 4. Deflection Testing (Strongly
Recommended)
1. AREA (same definition)
2. Effective Dynamic k-value (Kgyn) from
Backcalculation
(K. T. Hall's Closed-Form Solution)
3. Effective Static k-value, Kgg = Kayn/ 2
Step 5: Coring and Material Testing (Not Needed)

Step 6: Determine Dy



Using AASHTO Equation (Same as before)
Step 7: Determine Dy
1. Visual Condition Survey

Dy :(Fj )D

Ficu = Joints and cracks adjustment factor
for unbonded PCC (0.95 ~ 1.0)
Note:
a. existing AC in neglected
b. Fy, and F; are not used for
unbonded PCC overlay
c. Fje, factor is modified and reduced
2. Remaining Life

cu

2 N_ O
RLleO(;l-—p+

e N,.o
Deff:CF(D)

Step 8: Determine Do,
Do, = \/sz - Dy’




JPCP, JRCP & CRCP Overlay of AC Pavement
Dy = Dy
Step 1 ~ Step 3: Same as Before
Step 4. Deflection Testing (Strongly
Recommended)

1. Subgrage Resilient Modulus, Mg
(same as before)
2. Effective Dynamic k-value (kgyn) from
Backcalculation
Use Mg, Ep, D (total thickness above subgrade),
and Figure 3.3 (Page I1-39) € Find Kgyn, = ?
(Don’t need C=0.33 herel!!)
Step 5: Coring and Material Testing (Usually Not
Needed)
Step 6: Determine Dy
Using AASHTO Equation (Same as before)

Step 7. Determine Do,
D, = D;

Homework:
Use the Pavement Analysis Software (PAS) to
conduct new pavement design and overlay design



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14
	page15

